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APPARATUS FOR REMOVING INK FROM A
PRINTING PLATE

Roger W. Ferguson, Mount Verson, N, Y., assignor to
American. Bank Note Company, New York, M. Y., a
corporation of Mew York

Application April 2, 1854, Serial No, 428,625
12 Clatms. (Cl, 101—155)

This invention relates to apparatus for removing ink
from a printing plate. More specifically, it relates to ap-
paratus mounted on a printing press for removing ink
from the raised ‘portions of an engraved intaglio printing
plate after each inking and before each printing impres-
sion. The particular apparatus illustrated is intended for
use on a rotary cylinder press, and in connection with
engraved stee] plates, and certain features of the inven-
tion are of especial ntility in connection with such: ap-
paratus and plates.

Printing plates such as those used in steel engraving
work, when mounted on a press, depart from true cylin-
drical surface on the average about five to ten thousandths
of an inch. Exceptional plates may ‘have departures as
great as twenty thousandths of an inch.

It has been a conventional practice in connection with
such plates to remove the ink by rubbing the raised por-
tions of the plate first with-a burlap strip, which removes
most of the ink and then with a strip of crepe paper,
which removes the remainder of the ink, That practice,
while effective, is wasteful of material, particularly bur-
lap, which is expensive, and which cannot be economi-
cally cleaned and re-used.

It has been proposed to. utilize, in place of the burlap
strip, a doctor bldde or scraper running against the sur-
face of the plate and removing most of the ink. Since
such blades tend to scrape and groove the plate, it has
also been proposed to.use a roller running against the
plate to take up the ink therefrom, and a doctor blade
running against the roller to scrape the ink off it.

The doctor blade mechanisms of the prior art have not
been completely satisfactory, because of the difficulty in
maintaining a good cleaning .contact between the blade
or roller and the plate without wearing or scratching the
plate.  Specifically, difficulty has been encountered in ad-
justing:-the positions of the blade and roller to maintain
good cleaning conditions. . It is desirable from time to
time to clean the blade and roller, especially when chang-
ing from one color ink to another. Difficulty has also
been encountered with the prior art structures in connec-
tion with this cleaning operation, particularly in that a
thorough c¢leaning requires that the blade"and roller be
removed from their operating positions. If so removed,
a new setting of the adjusting mechanism is required
when the blade and roller are returned to their operating
positions.

An’ object of the present invention is to provide im-
proved apparatus for cleaning ink from a printing plate.

Another ‘object of the invention is to provide an im-
proved-doctor blade apparatus for removing excess ink
from the raised portions of an intaglio printing plate.

A further object is to provide improved ink removing
apparatus including-a. yieldable-surfaced roller which runs
against the printing plate to remove ink therefrom, a hard
surfaced roller ‘which runs against the yieldable-surfaced
roller to remove ink therefrom, and a doctor blade which
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scrapes the surface of the hard surfaced roller to remove
the ink therefrom. .

A further object of the invention is to provide an im-
proved roller structure for removing ink from an intaglio
printing plate.

Another object is to provide, in apparatus of the type
described, improved mechanism for adjusting the posi-
tions of the various roliers and of the doctor blade.

Another object of the inventicn is to provide improved
mechanism for quickly releasing the rollers and. doctor
blade from their operating positions to positions wherein
they are accessible for cleaning. A further object is to
provide such a quick release mechanism which may be
operated without disturbing the adjusted setting of the
rollers and blade.

Another object of the invention is to provide an im-
proved quick release mechanism so that the doctor blade
may be quickly removed for replacement.

The foregoing and other objects of the invention are
attained, in the apparatus described hereim, by providing
a_rubber surfaced roller which runs against the printing
plate, and a steel roller which runs against the rubber
surfaced roller and a doctor blade in scraping engage-
ment with the steel roller.

After passing the rubber roller, the printing plate is
rubbed clean by a crepe paper strip running over two
successive spaced pads contoured to conform with the
printing plate.

The rubber roller is driven in the same direction as
the printing plate, but at a slower linear speed, a speed of
50% to 90% of the plate speed being preferred. The
steel roller is driven in the opposite direction to the rub-
ber roller and at a slower speed, a speed of from 25% to
75% of the rubber roller speed being preferred.

The rubber roller is constructed with a sponge rubber
core and an cuter sheath of tougher, more wear resistant
material. The sponge rubber core permits the outer
sheath to move toward and away from the printing plate
to accommodate variations in the plate cantour.

The rubber roller is mounted on a shaft journaled in
a bearing block which is adjustable toward and away
from the printing plate. Means is provided for moving
the biock quickly toward and away from the plate to per-
mit cleaning of the rubber roller. This quick moving
mechanism operates without changing the adjusted posi-
tion of the block with respect to the plate, i. €., so that
the rubber roller may be moved away. from the plate,
cleaned and moved back again without disturbing its ad-
justed position.

The chromium plated steel roller runming in coniact
with the rubber roller is mounted on a shaft journaled in
a second bearing block and the second bearing block. is
mounted on the first block through a suitable mechanism
so that the two blocks move together during adjustment
or movement of the first bicck, This mechanism inciudes
means for adjusting the relative positions of the two
blocks, and a linkage operable to release the second block
quickly to a cleaning position wherein the two rollers
are separated without disturbing the adjustment. An
extension on the second block serves as a mount for the
doctor blade and includes means for adjusting the doctor
blade angularly and linearly with respect to the steel roller.
A quick release mechanism is also provided for the doctor
blade so that it may be separated from the steel roller for
cleaning without disturbing the latter adjustments.

The steel and rubber rollers are driven at fixed speeds
through suitable gearing. The adjustment mechanism for
both rollers is so .constructed that during adjustment the
points of contacis of the gears travel along the pitch
circles of the gears, thereby avoiding introduction of lost
motion and slack in the gear train.
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Other objects and advantages of the invention will be-
come apparent from a consideration of the following speci-
fication and claims, taken together with the accompany-
ing drawings. :

In the drawings:

Fig. 1 is an elevational view, taken from the feeder side,

of a cylinder press equipped with ink removing apparatus
constructed in accordance with the invention; !
. Fig. 2 is a fragmentary elevational view of the doctor
blade mechanism in the ink removing apparatus of Fig. 1,
certain covering parts in Fig. 1 having been removed to
illustrate the gear train in detail;

Fig. 3 is a fragmentary sectional view taken on the line
TII—IIT of Fig. 2, looking in the direction of the arrows;

_Fig. 4 is a fragmentary sectional view taken on the line
IV—IV of Fig. 3, looking in the direction or the arrows;

Fig. 5 is a sectional view taken along the line V—V of
Fig. 4, looking in the direction of the arrows, with certain
parts broken away;

Fig. 6 is a sectional view taken partly in elevation and
partly in section along the line VI—VI of Fig. 3, looking
in the direction of the arrows, with some parts broken
away and others omitted;

Fig. 7 is a fragmentary view taken along the line VII—
VII of Fig. 6, looking in the direction of the arrows, and
illustrating a detail of the mechanism;

Fig. 8 is a sectional view taken along the line VIII—
VIII of Fig. 6, looking in the direction of the arrows;

Fig. 9 is a fragmentary view taken along the line IX—
IX of Fig. 3, looking in the direction of the arrows;

Fig. 10 is a fragmentary view taken along the line X—X
of Fig. 9;

Fig. 11 is a sectional view taken along the line XI—XI
of Fig. 10;

Fig. 12 is a sectional view taken along the line XII— 3

X1I of Fig. 9;

Fig. 13 is a plan view of one part of the mechanism
appearing in Fig, 12;

Fig. 14 is a fragmentary view, similar to a portion of
Fig. 3, illustrating certain of the parts in a different posi-
tion;

Fig. 15 is a fragmentary sectional view, taken on the
line XV—XV of Fig. 3;

Fig. 16 is a sectional view, taken generally on the line
XVI—XVI of Fig. 15, with certain parts broken away,
and

Fig. 17 is a sectional view taken on the line XVIi—
XVII of Fig. 12. ’

Printing from engraved intaglio plates is accomplished

by forming the plates with shallow recesses below the *

plate surface. These recesses have the contours of the
letters or other material to be printed. Ink is applied
over the surface of the plate, commonly by means of

an inking roller, and is spread nearly uniformly over both
the recessed portions of the plate and the raised portions °

between the recesses.  Before-an impression can be made
from the inked plate, the ink must be removed from the
raised portions of the plate, so that when the paper or
other surface to be printed is brought into contact with
the plate, only the ink from the recessed portions of the
plate will print on the paper. The present invention is
concerned with apparatus for removing the ink from the
high level portions of the plate, after the plate has been
inked and before the printing impression is made.

In the printing press illustrated in Fig. 1, a plate is

fastened on the periphery of the cylinder 1. As the cyl-
inder 1 rotates counterclockwise, the plate is carried past
an inking mechanism, located near the top of the cylinder
and not shown in the drawing, and then downwardly past
a de-inking mechanism with which the present invention
is particularly concerned. Thereafter, by mechanism not
shown, a sheet of paper to be printed is moved into con-
tact with the inked plate to print the material from the
plate on the paper. . .

The de-inking mechanism of the present invention com-
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prises a doctor blade apparatus generally indicated at 2,
and a pair of shoes 3 and 4. A strip of crepe paper 5 runs
from a supply roll 6 over the shoe 4, thence over an idle
roller 7, over the shoe 3 and thence over guide rollers
% and 9 and a slack take-up mechanism 10 to a take-up
roll 12, The shoes 3 and 4 are contoured to conform
with the cylindrical contour of the printing plate as it
is fastened on the cylinder 1.

The printing plate has most of its surplus ink removed
by the doctor blade apparatus 2, and any ink that may
remain is removed by the paper strip 5 in cooperation
with the shoes 3 and 4. Note that the paper strip 5
moves in the opposite direction to the plate, and that it
moves first over the shoe 4 which is the last shoe passed
by the plate. - Consequently, the paper strip 1 in its
fresh condition is moved into contact with the plate
when the latter is most nearly clean, so that the cleaning
operation is quite complete when the plate leaves the
shoe 4.

The doctor blade apparatus 2 is illustrated in detail in
Figs. 2 to 13. It includes a rubber roller 12 which
runs in contact with the surface of the printing plate 13,
a steel roller 14 which runs in contact with the surface
of the rubber roller 12 and a doctor blade 75 which
scrapes the surface of the steel roller 14. Ink removed
by the doctor blade drops into a pan 15« (Fig. 1).

While the roller 12 is referred to hereinafter for con-
venience of identification as the rubber roller, and the
roller 14 is similarly referred to as the steel roller, it
should be understood that the invention in its broader
aspects is not limited to the use of these specific materials.

As best seen in Fig. 3, the rubber roller 12 comprises
a relatively hard outer shell 124, which may be formed,
for example, of a hard wear-resistant rubber such as 70
shore Buna N. Within the shell 124 is a core 125 of
softer rubber, such as 10 shore natural cushion rubber,
of annular cross-section.  The core 12b is mounted on
a shaft 15. The roller 14 is preferably of chromium
plated steel, and is mounted on a shaft 16.

Rubber roller supporting and adjusting mechanism

The shaft 15 is journaled in a bearing block 17 slid-
ably mounted for movement toward and away from the
path of plate 13 in a guide 18 which forms a part of the
frame of the press.

The mechanism illustrated in Figs. 2 to 13 is for one
side only of the press. It should be understood that this
mechanism, except for the gear train which drives the
rollers, is duplicated on the opposite side of the press.
Tn order to simplify the drawings and description, for the
most part, the supports and adjusting mechanisms for one
end only of the rollers 12 and %4 and doctor blade 75
are shown and described. Where there is a difference in
the structures at the opposite sides of the press, that dif-
ference is specifically mentioned.

A pivot pin 19 is journaled in the block 17. A yoke
26 is rotatably mounted on the pin 19 (Fig. 4). The
yoke 20 comprises an upper yoke arm 20a, a lower yoke
arm 20b and a pivot pin 21 journaled in and extending
between the ends of the yoke arms 20a and 20b.

The pivot pin 19 also extends through upper and lower
shoes 22 and 23, the shoe 23 being illustrated in detail
in Fig. 7. The shoe 23 rides on one side of the guide 18,
and is provided at its opposite sides with flanges 23a and
23bh which engage the sides of the guide 18. At one end,
the shoe 23 is provided with an extension 23¢ which
is apertured to receive the pivot pin 19, Near its oppo-
site end from the extension 23c, the shoe 23 is provided
with a laterally extending groove 23d. The shoe 22 is
similar in form but of the opposite hand to the shoe 23,
as best seen in Fig. 6. The extensions 23c and 22¢ are
retained between the upper and lower yoke arms 20«
and 20b and suitable recesses formed on the bearing block
17. The shoe 22 slides on the upper side of the guide
frame 18 just as the shoe 23 slides on the lower side.
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Between the lower ends of the shoes 22 and. 23 is re-
ceived a screw .socket 24, having. flanges 24q and 245
(Fig. 6) which fit into grooves 224 and 23d.. The socket
24 is provided with a central recess to receive the head
25 of an adjusting screw 26.  The screw 26 is threaded
into a sleeve 27 mounted for endwise sliding, movement
in a cap 28 which is attached to the frame 18 by means
of machine screws 29, and which encloses the adjusting
screw 26 and ifs cooperating parts. The adjusting screw
26 extends through and beyond the sleeve 27 and on its
outer end carries a knob 30 and an index member 31
having peripheral notches (Fig. 2) which, cooperate with
a spring finger 32 mounted on the outside of ‘cap 28 to
hold the screw 26 against angular movement. . An
index finger 33 is also mounted on the cap 28 and co-
operates with a scale 31a formed on the index member
31 to indicate the angular setting of the adjusting screw 26.

The sleeve 27 is keyed or otherwise held against ro-
tation within the cap 28, and is provided along one side
with a rack 272 which cooperates with' a pinion 34 integral
with a shaft 35. The rack 27« terminates in-a flat 275,

which limits the travel of the sleeve. toward the printing'

plate when it engages the pinion 34.-.. .. . . .
The mechanism just described serves fo adjust the
position of the rubber roller 12 with respect to the path
of motion of the printing plate 13." This adjustnient is
accomplished by lifting. the spring finger 32 ‘out’ of the
notch on the index member 31 and rotating the knob 30
to advance the screw 26 with respect_to the sleeve 27,
which is normally held stationary by its engagement with
pinion 34. Advancing the screw 26 moves the socket 24,
shoes 22 and 23 and bearing block 17 ‘toward or away
from the path of movement of the printing plate, thereby
adjusting shaft 15 and roller'12 in the same manner. "

‘A stop member 36 is threaded into the end of frame 18 -

to serve as a maximum limit of the adjustment of roller 12
toward the printing plate. = - S e
The steel roller 14 and the doctor blade 75 are mounted
on the bearing block 17 as described in detail ' below,
and move with it toward and away from the printing
plate as it is adjusted. o .
When it is desired to separate the roller 12 from the
printing plate in order to clean it, or for other purposes,
the shaft 35 is rotated, as by means of crank arm 37,
- link 38, crank arm 384, and hand crank 3856 (Fig. 1)
in a counterclockwise direction as viewed in Figs. 2 and
6, thereby driving sleeve 27 outwardly away from the
printing plate and carrying in the same direction the screw
26 and through its conmecting parts the bearing block

17. The shaft 38c; on which crank arm 38a and hand 5

crank 386 are fixed, extends across the press and actuates
similar mechanism on the opposite side, so that both ends
of roller 12 are moved together toward or away from the
printing plate. When it is desired to restore the roller
12 to its operating position, the shaft 35 is . returned
to its normal angular position wherein pinion 34 en-
gages flat 27b, and the restoration is accomplished.  Note
that this movement of the rubber roller 12 for cleaning
purposes is accomplished without disturbing the setting
of the adjusting knob 30 and index member 31, so that
when the cleaning is completed, the roller 12 may be
returned rapidly to its adjusted operating position,

Steel roller supporting and adjusting mechanism

The steel toller 14 is mounted for adjustment relative
to the rubber roller 12 so as to vary the contact pressure
between the two rollers. Provision is also made for
quickly separating the two rollers by -a substantial dis-
tance to allow for rapid oleaning, without disturbing the
setting of the adjusting mechanism.

The shaft 16 which carries the steel roller 14 is jour-
naled in a bearing block 40. The bearing block 40 ex-
tends between the shoes 22 and 23 and carries-at its outer
end a pivot pin 41 which extends parallel to the ‘pivot
pins 19and21. A yoke 42 (Fig. 4) is rotatably mounted
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at its ends on the pivot pin 41.. An adjusting screw 43
is journaled in the central part of the pivot pin 21 and is
threaded into the bight of the yoke 42. The body of
yoke 42 is slotted, as illustrated at 424, and a locking
screw 44 is provided to clamp the sides of slot 42a and
thereby hold the adjusting screw 43 against rotation. It
may be seen that by rotating the screw 43, the yoke
42 is advanced. or retracted with respect to pivot pin 21.
The yoke 42 is fixed with respect to the shaft 16 of steel
roller 14, and pin 21 is fixed with respect to the shaft 15
of rubber rclier 12, insofar as movement of those shafts
toward and away from the printing plate are concerned.
It may therefore be seen that adjustment of screw 43
varies the. contact pressure between the rubber roller 12
and the steel roller 14. .

The central portion of the pivot pin 21 is provided with
a wing 21¢ (Fig. 5).. A'handle 45 is threaded into the
wing 21a. . :

The handle 45 may be used to operate an overcenter
linkage, which includes the yoke 42 and screw 43 as one
link, znd the yoke 20 comprising upper and lower yoke
arms 20z and 20b as the other link. - In the normal oper-
ating position of the rollers 12 and 14, the parts are in the
positions shown in Fig. 3. ; In this position a stop button
45z mounted on the inside of the pivot pin 21 bears
against the cap 28. The dimensions of the parts are such
that the center of pivot pin 21 is then somewhat to the
left of a line drawn through the centers of pins 19 and 41.
By virtue of this arrangement, the.parts tend to remain
in the positions shown, since :a substantial force must be
applied to squeeze the rollers 12 and 14 together slightly,
to move pin 2% across the line of centers. By moving the
handie 45 to the right as it.appears in Fig. 3, the linkage is
moved over center, and the shaft 15 is moved away from
shaft 16., The parts may then be moved to a position,
such as shown in Fig..14. .. In.this position the rollers 12
and 14 are separated to permit rapid. cleaning. When
the cleaning operation is over, the parts may be restored
to their. previous positions -by actuating the handle 45
in the opposite direction.- Note that operation of handle
45 does not disturb the setting of the adjusting screw 43.
This roller separating mechanism may also be convenient-
1y used to separate the rollers during a relatively long
period of inactivity of the apparatus, €. g., overnight
to prevent development of flats on the rubber roller.

Doctor blade support and adjusting mechanism

Bearing block 49 carries on its inner end a wing 46,
which terminates in a hub 47 (Figs. 3 and 10). The hub
47 is apertured to receive a shaft 48 carrying a guide
block 49 having formed therein a slideway 4%a to receive
a socket 50 which travels on an adjusting screw 51 jour-
naled in an end plate 49b fastened on the guide block 49,
and rotatable by means of a knob 5ia. End plate 495
is slotted, as at 49¢, adjacent the screw 51, and a screw
£9d is provided to force the sides of slot 49c toward one
another, and thereby clamp the screw 51 against move-
ment. The socket 50 is recessed to receive a semi-ball
82 formed on the end of a rod 53 received in a recess
in a doctor blade supporting bar 54, A spring 55 (Fig.
10) is received in the recess in back of the rod 53 and
biases it cutwardly. A pin 56 is fixed in the bar 54 and
extends through a slot in the rod 53 so as to limit the

‘movement of the rod 53 inwardly and outwardly of its

recess. The mechanism at the other end of bar 54, on
the ‘opposite side of the press, may be similarly formed
or the rod 53 at that end may be fixed in the bar.

Adjustment of knob 5l shifts the doctor blade 75
toward and away from the roller 14, and so controls the
force with which the blade engages the roller. ]

The doctor blade 75 rests on. a flat surface accurately
located on the bar 54, and is clamped against that flat sur-
face by a clamp member 57 attached to the bar 54 by

-means of machine screws -58.

When it is desired to remove the supporting bar 54, for
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example, to replace the blade, it is only necessary to move
the bar 54 toward the socket 50, downwardly as the bar
54 appears in Fig. 10. This movement of bar 54 carries
the ball 52 at the opposite end of the bar out of its socket
50 so that the whole assembly may be taken out for
inspection or replacement of the blade 75 (see Fig. 11).

There is attached to the wing 46 of the bearing block
40 a downwardly depending plate 59 (Figs. 12 and 17).
On the lower end of the plate 59 is pivotally mounted
an arm 60 carrying at its end an adjusting screw 61. The
arm 60 may be rotated between the active position shown
in Fig. 12, and in full lines in Fig. 17, wherein the screw
61 is underneath and-abuts against the under side of bar
54, and a retracted position-shown.in dotted lines in
Fig. 17, wherein the screw 61 is moved out of the path
of downward movement of the bar 54. The path of
movement of the edge of bar 54 is indicated by the dotted
line 544 in Fig. 17. The arm 69 is provided with abut-
ment surfaces 60a and 600 which engage the side of the
plate 59 to limit the movement of arm 60 respectively at
its active and retracted positions. The arm 60 is attached
to the plate 59 by means of a pin 62 which is threaded
into plate 59 and is provided with a screw slotted head
on its outer end. The arm 60 is slotted, as shown at 66¢
in Fig. 13.
arm 60 which receives the pin 62. The aperture for
pin 62 is made slightly smaller-than the pin so that the
sides of the slot yieldably and frictionally engage the pin.
Consequently the arm 60 is frictionally retained in either
its active or retracted positions.

The setting of screw 61 determines the angle between
the bar 54 and the surface of the steel roller 14, thereby
determining the pressure with which . the spring steel
blade 75 is forced against the surface of the roller 14.

When the arm 60 is in its retracted position, the bar
54 and the doctor blade 75 may be swung downwardly,
away from roller 14, for the purpose of cleaning the
blade, or the bar 54 and blade 75 may be removed cem-
pletely, as described above, for replacement of the blade.

It should be observed that the movement of the arm
60 between its operating and its retracted positions does
not disturb the setting of the screw 61, not does it dis-
turb the setting of screw 51. .

Roller driving mechanism

The shaft 15 carries on its outer end a gear 63, and
shaft 16 carries on its outer end a gear 64. The gears
63 and 64 are driven by a gear train best seen in Fig. 2.
This gear train includes a-driving gear 65, meshing with

a gear 66 which in turn drives a gear 67. Gear 67 is 5

fixed on the same shaft 68 with a gear 69. Gear 67
also meshes with a gear 7@ which drives the gear 63 on
the shaft 15 of roller 12. Gear 69 meshes with a gear
71 which drives the gear 64 on the shaft 16 of rolier 14.
The gears are driven from the same prime mover which
drives the cylinder 1 of the press. It is important, for
good operation of the doctor blade mechanism, that the
rubber roller 12 move in the same direction as ths
printing plate 13, but at a slower speed. The linear
speed of the roller 12 at its point of contact with the plate
should be from 50 to 90% of the plate speed. The
steel roller 14 at its point of contact with the rubber
roller 12 moves in the opposite direction to the rubber
roller and at a linear speed equal to 25 to 27% of the
rubber roller speed.

Best results have been secured by driving the rubber
roller at a linear surface speed of 76.6% of the plate
surface speed and by driving the steel roller at a linear
surface speed of 35. 6% of the rubber roller surface
speed.

While I have shown and described a preferred embodi-
ment of my invention, other modifications thereof will
readily occur to those skilled in the art and I therefore
intend my invention to be limited only by the appended
claims.

The slot extends inwardly from the end of
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I claim:

1. Apparatus for removing ink from a printing plate,
comprising a first roller having a surface of yieldable
material running in contact with said plate to remove
therefrom a substantial proportion of the ink thereon;
non-rotating bearing means for said roller, means for
adjusting said non-rotating bearing means through a first
predetermined range of positions toward and away from
the path of movement of the plate to vary the contact
pressure between the roller and the plate, a second roller
having a smiface of hard material ruaning in contact with
said yieldable-surfaced roller and effective to remove

" . therefrom a substantial proportion of the ink thereon,
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second non-rotating bearing means for said hard surfaced
roller, means fixed to the non-rotating bearing means for
the first roller for movement therewith and supporting
the second non-rotating bearing means for the second
roller, means in said supporting means for adjusting the
non-rotating bearing means for the second roller through
a second predetermined range of positions toward and
away from the first roller to vary the contact pressure be-
tween the rollers without disturbing the contact pressure
between the first roller and the plate, and means in said
supporting means for moving the non-rotating bearing
means for said second roller from said second range of
positions to a position substantially outside said range
without disturbing the setting of either of said adjusting
means, e

2. -Apparatus for removing the ink from a printing
plate, as defined in claim 1, including driving means for
each of said rollers comprising, for each roller, a shaft
supporting the roller, a driven gear fixed on the shaft,
and a driving gear mounted for rotation about a station-
ary axis-and mating with the driven gear, the non-rotating
bearing means for each roller supporting the respective
shafts; each said adjusting means being effective to move
its associated bearing means and shaft along a path such
that the point of contact between its associated gears
moves substantially along the pitch line of the driving
gear. .

3. In ink transferring apparatus, first and second -
rollers running together to transfer ink from one to the
other, first and second parallel shafts, each supporting
one of said rollers, first and second bearing means for
said shafts, each said bearing means comprising a non-
rotating bearing member, a first yoke pivoted on one of
said bearing members for rotation about a pivot axis
perpendicular to the plane defined by the axes of said
shafts and spanning the other bearing member, a pivot
pin extending through said first yoke at the end thereof
remote from said one bearing member, and paraliel to
said pivot axis, a second yoke pivoted on the other of
said bearing members for rotation about a second pivot
axis parallel to the pivot axis of the first yoke, said sec-
ond yoke extending from said second pivot axis toward
the pivot pin, a screw member journaled in said pivot
pin and threaded in said second yoke and effective upon
rotation to shift said second yoke with respect to said
first yoke and thereby to shift one of said bearing mem-
bers with respect to the other along a straight path and
to ad;ust the contact pressure between said rollers, said
pivot pin being shiftable about the pivot axis of the
first yoke between a first position wherein said yokes
lie in substantially the same plane and the rollers are
in confact, and a second position wherein the yokes lie
in different planes and the rollers are separated, and
means for shifting said pivot pin and thereby shifting said
one bearing member along said straight path to move
said rollers in and out of contact without disturbing the
position of said screw member.

4. Ink transferring apparatus as defined in claim 3,
in which said first and second positions of the pivot pin
are located on opposite sides of the line of centers of
said axes, so that the pressure between said rollers is
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increased as the pivot pin passes said line of centers, and
said pivot pin is held locked in its first position by the
over-center action of said yokss.

5. Ink removing apparatus, comprising a roller from
which ink is to be removed, a rotatable shaft supporting
said roller, a doctor blade for scraping engagement with
said roller to remove ink therefrom, bearing means for
said roller supporting shaft comprising a non-rotating
bearing member, clamp means for supporting said doc-
tor blade, pivot means mounted on said bearing member
for supporting said clamp means for rotation about an
axis parallel to the axis of said roller, a swingable arm
mounted on said bearing member and rotatable between
an active position in the path of rotatation of said clamp
means and a retracted position spaced from said path,
means for locking said arm in either of its positions, and
a stop member adjustably mounted on said arm and ef-
fective when said arm is in its active position to limit the
angular movement of said clamp means and thereby. to
establish the angular position of the doctor blade with
respect to the roller.

6. Ink removing apparatus as defined in claim 5,
including' means in said pivot means for adjusting the
position of said pivot axis toward and away. from said
roller.

7. Ink transferring apparatus, comprising two cylindri-
cal members having ink receiving surfaces, bearing means
supporting said members for rotation about parallel axes
with said surfaces in contact to transfer ink between the
surfaces, means for adjusting the bearing means for one
of said members through a limited range of positions to-
ward and away from the axis of the other member to vary
the contact pressure between the members, common driv-
ing means for rotating said members at predetermined
relative speeds, said driving means comprising, a driven
gear fixed to said one member for rotation therewith, a
driving gear connected to said other member for con-
current rotation therewith and ‘mounted for rotation
about a stationary axis parallel to the axes of said mem-
bers and laterally offset from the plane containing the
axes of said members by an amount substantially equal
to the sum of the radii of the pitch circles of the driving
and driven gears, said driving gear thereby meshing with
said driven gear, said adjusting means being effective to
move said one member and said driven gear so as to shift
the axis thereof along said plane, so that, for said limited
range of positions, the point of contact between the gears
moves substantially along the pitch line of the driving
gear and substantially no lost motion is introduced be-
tween the gears by the adjustment.

8. Ink transferring apparatus as defined in claim 7, in
which one of said cylindrical members is a printing plate
and the other is a roller having a surface of yieldable ma-
terial adapted upon contact with said plate to remove
therefrom a substantial proportion of the ink thereon.

9. Ink transferring apparatus as defined in claim 7, in
which one of said cylindrical members is a roller having
a surface of yieldable material and the other is a roller
having a surface of hard material and adapted upon con-
tact with said yieldable-surfaced roller to remove there-
from a substantial proportion of the ink thereon.

10. Apparatus for removing ink from a printing plate
comprising a roller having a surface of yieldable material
running in contact with said plate to remove therefrom
a substantial proportion of the ink thereon, means to ad-
just the roller through a first predetermined range of posi-
tions toward and away from the plate to vary the contact
pressure between the plate and the roller, means for mov-
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10
ing the roller between said range of positions where it
engages the plate and a retracted position spaced from
said range without disturbing the setting of said contact
pressure adjusting means, a roller having a surface of
hard material running in contact with said yieldable
surfaced roller and effective to remove therefrom a sub-
stantial proportion of the ink thereon, means to adjust the
hard surfaced roller through a second predetermined
range of positions toward and away from the yieldable

i surfaced roller to vary the contact pressure between the

roliers, means for moving the hard surfaced roller be-
tween said second range of positions where it engages the
vieldable surfaced roller and a retracted position spaced
from said second range without disturbing the setting of
the hard surfaced roller adjusting means and without
moving the yieldable surfaced roller, and means for re-
moving ink from the surface of the hard surfaced roller.

11. Apparatus as defined in claim 10 for removing ink
from a printing plate in which the means to adjust the
contact pressure between the plate and the roller does
not affect the contact pressure between the yieldable sur-
faced and hard surfaced rollers, and in which the means to
adjust the contact pressures between the rollers does not
affect the contact pressure between the plate and the
yieldable surfaced roller.

12. Apparatus for removing ink from a printing plate,
comprising a first roller having a surface of yieldable -
material running in contact with said plate to remove
therefrom a substantial proportion of the ink thereon, non-
rotating bearing means for said roller, means for adjust-
ing said non-rotating bearing means through a first pre-
determined range of positions toward and away from the
path of movement of the plate to vary the contact pres-
sure between the roller and the plate, a second roller hav-
ing a surface of hard material running in contact with said
yieldable surfaced roller and effective to remove there-
from a substantial proportion of the ink thereon, second
non-rotating bearing means for said hard surfaced roller,
means fixed to the non-rotating bearing means for the
first roller for movement therewith and supporting the
second non-rotating bearing means for the second roller,
means in said supporting means for adjusting: the non-
rotating bearing means for the second roller through a
second predetermined range of positions toward and
away from the first roller to vary the contact pressure be-
tween the rollers without disturbing the contact pressure
between the first roller and the plate, and means in said
supporting means . for moving the non-rotating bearing
means for said first roller from. said first range of posi-
tions to a position substantially outside said range with-
out disturbing the setting of either of said adjusting
means,
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