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This invention relates to Improvements m mk motions
for printing machines.

In ink motions of the type with which the present in-
vention js concerned, the ink is supplied initially by an
ink pump or ink fountain and ductor roller to the initial
ink drum of the ink motion and is conveyed therefrom
by way of a train of rollers including alternatmg hard and
soft surfaced rollers, and terminating in the form rollers
which apply the ink to the plates on a printing cylinder.
A sufficient number of “cuts” or ink transferring contacts

between rollers is provided to smooth the ink into a

reasonably uniform film circumferentially of the form
rollers, and an axially reciprocating movement is’ pro-
vided for some of the rollers.so as to distribute the ink
axially of the form rollers.

In typical previously used ink motions, the soft sur- ;™

faced rollers are free running, while the hard surfaced
rollers are gear driven, and the required gearing for driv-
ing the cylinders rotatably, and the mechanism for axially
reciprocating. some of them, places rather definite limi-

‘tations upon the size of rollers and also upon the location ;

of their axes. A succession of hard surfaced rollers or
ink drums must, by reason of the interposition between
them of soft surfaced transfer rollers, rotate in the same
direction, requiring the use of intermediate idle gears,
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reference to the axially reciprocating mechanism. Typi-

cal heavy letterpress equipment may include two or three
gear driven and axially reciprocated cylinders, the num-
ber of these cylinders found necessary depending upon
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the type of ink used and the type of printing being done. , .

The limitation of available space where three axially
reciprocated elements are used, frequently limits the pos-
sible location of the ink rail or other element supplying
ink to the first cylinder of the ink motion. -
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The general object of the present invertion is to pro- ..

vide an ink motion having improved ink distributing ca-
pacity, while at the same time providing a more compact

installation as well as a simplified and easily accessible

arrangement of rollers.
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It has been found that by utilizing a set of three rollvrs

‘for transferring ink from one vibrator or axially recipro-
cating cylinder to the next, a very definite improvement
in- ink distribution may be obtained. At the same time,
the construction is simplified .and it becomes possible to
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. relocate the ink pump or ink rail in a position for maxi- . .

mum efficiency and ease of ad]ustment

In the drawings:

Fig. 1 is an end elevation, partly broken away, on the
section planes indicated generally at 1—1 and 1'—1’ m
Fig. 2;

Fig. 2 is a section on the line 2-—2 of Fig. 1; and

Fig. 3 is'an enlargement of a part of Fig. 2.

The prmtmg unit shown is of the familiar arch type,
having .two prmtlng couples 1¢, 11 and 1¢, 11’.  The
frame structure 12 is indicated in phantom ‘The right
and left hand sides of the unit differ only in that the rollers
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and, these gear centers must be located properly with 40

“the drum 20,

-compositions being useable as well.
‘ever, is-a hard surfaced steel drum having a shaft 51

2

and cylinders are positioned in transposed horizontal
relation, so corresponding rollers in each side of the unit
are accessible from the outside of the frame. For com-
pleteness of illustration, the parts are shown on two dif-
ferent section planes, so that the roller sockets or mount-
ings are shown in the right hand half of the unit and the
gearing on the left. It will be understood that roller
sockets and gearing as shown are provided for both halves
of the unit, and corresponding parts are identified by cor-
responding reference numerals, with the reference nu-
merals applying to the right hand side of the unit having -
prime superscripts.

The frame and gearing arrangement is generally the
same as shown in prior Harless application Serial No.
421,379, filed April 6, 1954 for Inking Mechanism for
Printing Machines, and the roller socket mountings are
of the type shown in prior Harless application Serial No.
344,444, filed March 24, 1953 for Ink Roller Mounting.

Each ink motion includes a first ink drum 20 to which
the ink is applied by an ink rail 21, connected to a pump
22, the ink pump and ink rail arrangement being of the
type shown in prior Worthington application Serial No.
440,690, filed July 1, 1954, for Inking Mechanisms. The
ink drum 20 as well as the second ink drum 23 is driven
by gearing including a gear 25 fixed to the shaft of the
plate cylinder 11, an idle intermediate gear 26, a gear 27
fixed to the shaft of the ink drum 23, an idle gear 28 and
a gear 29 fixed to the shaft of ink drum 28.  The drums
20 and 23 are reciprocated axially by means .of a drive
mechanism 39, the specific form of which forms no part
of the present invention and the details of which are
shown in prior Harless application Serial No. 421,379,
mentioned above. The peripheral speeds of drums 20

‘and 23 are equal and are the same as the penpheral speed

of the plate cylinder 11.
The ink motion also. includes form rollers 31 ‘and 32
for transferring ink from the ink drum 23 to the plate

‘cylinder 11, and a train of rollers 33, 34 and 35 for trans-
‘ferring ink from the drum 20 to the drum 23, as well

as rider or distributing rollers 36 and 37 cooperating with
An additional rider 38 may be provided
where indicated in dotted lines, when the “direction of
rotatlon of the ink motion is reversed.

" The various roller socket mountings 40—45 are ar-
ranged to permit adjustment of the position of the rollers
with reference to their cooperating ink drums and the
plate cylinder, as usual. The rollers 31, 32, 33, 35, 36,
37 and 38 are all soft surfaced rollers, rubber surfaced |
rollers being preferred, but rollers surfaced with other
The roller 34, how-

mounted in bearings 50 held in the frame 12. These are

-thrust ‘bearings and hold the drum so as to prevent its

motion axially.

The soft surfaced rollers 33 and 35 are adjusted with
reference to the hard surfaced drums 20, 23.and 34 for a
flat of about 3% inch to 12 inch, the precise flat being
selected by the: pressman according to the ink and op-
eration conditions so as to obtain the best ink distribution,

A major feature of the present invention consists in

‘the combination with the two successive gear driven and

axially reciprocated cylinders or ink drums 20, 23 (com-
monly called “vibrators”), of an ink transferring train
33—34—35, instead of the usual single roller or pair of
rollers, each-of which makes contact with both vibrators.
It is found, not only that the parts may be simplified and
relocated to advantage, but also that an improved ink
distribution is obtained by comparison with ink motions
in which-a third gear driven vibrator is mterposed be-
tween vibrators 20, 23.

The drive of roller or drum 34 involves both roller
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33 (driven by .drum 20) and roller 35: (dnven‘by ‘dpm -
23), so that the system of rollers 20—33—34—35—23
and gears 27--28—29 taken in the cyclical order stated
form a closed system in which it is conceivable that.at
any of the contacts or euts 20-—33, 33-—34,-34—35 or
3523 the driving torque may ‘be from either one -of
the pair 'in questlon to the -other and' may,- hence, with
respect to a given roller, be either an acceleratmg torque
or a decelerating .torque. The torque  transmission at
any given contact will-be a function of the flat end of
the ink thickness as well as.any, other factors influencing
the friction or viscous drag between rollers.

The precise speed relationships: between hard and: soft

surfaced rollérs in driving contact under ink motion con-
ditions are ‘not-fully understood.’ High speed photog-
raphy shows, ‘however, that the conditior at a cut in -an
ink motion is of an oscillating or variable character as
dlstmouxshed from 2. Smooth and steady rotation. and
transfer of ink ﬁlm as the -ink can be seen to.well out
between' rollers adjacent the flat, creatmg a body.of-ink
which” dlsappears -and then reforms. It is probable that
the: drive conditiens and, -hence, speed of the various roll-
ers whrch are not gear dmven are unstable and varxable,
it bemg likely that there is a tendency for slip at a_given
cut to reduce the thlckness of ink film in the flat, thereby
ngmg ‘the driving roller a better. .grip on. the driven roller
so-as o accelerate the Jatter.and reduce ‘the slip,: permit-
tlng a thicker ink film-to pass, which, again, reduces the
grip: of the. drxvmg roller on theé driven roller, permitting
the. shp to increase, creating a ¢ycle of unknown  period
and ‘producing an .average drive speed ratio which is-ex-
tremely unstable .and sensitive to variations.in the var-
ious conditions,

Tests of the mk motion. of the invention have led:to the
surprising resultthat the ink distribution obtained. is. not
only as good as; but is better than that- obtained with an
ink 'motion with comparable number of cuts. but drﬁermg
in that the: roller 34, or corresponding roller, is: gear
driven ‘instead ‘of running free. ‘While there -is - consid-
-erable, questlon as to.the precise;reasons. for-this- unprove-
ment, there isno. questron as to the fact of -the. -improve-
ment since: the ink dxstrlbutlon characterrstlcs ‘have -been
tested by printing a umform “half tone screen formation
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and then observing the variation intone- density.in- the -

printing. The elimination- of perrodrc waves of:.greater
and Jess densrty printing, . when-using. the ink motion: of
‘the invention, is very strrkmg

Observations of -the roller:speeds have produced some
very interesting  Fesults. ‘In:-the -installation - tested; -the
driven rollers-or drums- operated wrthout gain,-so-that:the
peripheral speeds of drums 20 and--23 were equal. . The
peripheral speed of : these rollers -and speed of the idle
hard ‘surfaced roller .34 were..measured-under:-a variety
of ‘ink ‘conditions -and: oVver: afrange -of--about 300-900
feet' per minute penpheral -speed. -WUnder.actual print-
ing conditions, ‘a slippageé -of about'9% was observed; the
relationship between roller speeds- bemg apparently linear.
The results obtained are surnmarxzed in:the following
table:

First seties
- FtMin. | FoMm. | Fr/Min, | Porcent
3 2 Stippage . | -Slippage
340 e il ‘e
U506 2 et .
i768 830 ~74 R
508 564 =56, g,
245 T 90 ey

In ‘the- above- ‘table, identified as “First ‘Series,” the fitst
column 'states surface speeds ‘of ‘cylinder 34 as measitred
with-an ‘accurately- calibrated ‘taichometer, the’ second’ ‘col-
uinn states- speeds’ similarly” measured- ‘and-at-the same
time, of ‘the ‘driven 'drum- 20, the speeds in each’ case be-
ing given in feet per minute., The- third: column isthe
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drppage in feet per-minute, -this- bemg the dlﬁerence be-
tween column 2 and column 1, and the fourth column
expresses this slippage as a percentage ﬁgure It will
be observed that the slippage appears to increase as the
speed .of roller 34 is increased from 240-245 feet per
minute to 506-508 feet per minute and then decreases at
the higher speed of 765 feet per minute. It will also be
observed that the percentage of slip varies significantly
between. observations No. 1 .and No. 5 at approximately
the same.speeds and also between observations No. 2
and No.4 at substantially the same speed. The raver-
‘age perceéntage of slip was about 9%. - ‘It is -apparent that
there is an automatic adjustment of slippage, which is
not -a simple function -of drive speed.and which .varies
markedly even though the ink feed and other operating
conditions are maintained constant:so far as possible. In
view of the demonstrated improvement in ink distribu-
tion which was obtained, and in view of the demonstrated
slippage and variation in slippage which were .observed,
it has been concluded that the floating. drive .of the in-
termediate hard roller 34 produces- automatic variation
in speed of this.roller with corresponding variation in.the
slippage. at the.cuts, 'which variation works in such a di-
rection as to compensate automatically for fluctuations i in
‘thickness of ink film and to vary. the. slippage in .a man-
‘ner-to reduce such fluctuations.

"It .not’ being practical to vary the ink supplied under
‘actual ‘printing conditions, further series of tests were run
to determine the effect.of ink film thickness. on the drive
conditions.at a single cut. The results of .one such set. of
Observations are set forth in the following table:

Second :series

FtiMin. [ FtyMin.” | -Ft:/Min. | Percent
34 =20 : Slippage- | - 8lippage
220, T 0 I VY 13,4
450 560 ~100 18
1704 - 839 =135 181
460 . 547 —87 15.9
230 280 —50 17.8

‘Tn" makingthe cbservations summarized.in, this.table, the
conditions "were ‘the 'same as described . above, thh .the
exception ‘that .the rubber rdller 35 was. removed. The
‘effect ‘of this, .6f course, was. to increase the. quantity. of
ink on the ‘intermediate hard surfaced roller.34. . Tt will
be noted that the percent of slippage.increased. quite. srg—
nificantly and that the variation -of. sllppage w1th speed. is
‘very much reduced. ~The indication.is that under.actual
‘printing conditions, the ink film has a tendency to vary:in
thickness with speed ‘of operatmn and. also .with.. other
factors even though the speed remains constant, to such.an
‘extent that the drive torque is- markedly affected. . It will
be noted. that the speeds of rotation in the second.series of
observations are.somewhat ‘different from those.in the first
series, although not significantly so. - This results. from the
fact” that ‘the press speed was established according to. the
reading of the press tachometer, a less accurate instrument
than the tachometers used in makmg the observations.

" A third series of readings were taken with the roller 35
replaced and the lower roller 33 removed, the result being
‘that‘the "cylinder 34 and following ¢lements ran:substan-
tially ‘dty. “The following results ‘were: obtained:

" Third: :series

Fi./Min. | ¥t./Min. | FtIMin. | =Percent
34 20 :Slippage | :Slippege
27 282 —11 -89
554 567 ~—13 213
835 839 e .5
. 554 . 564 -10 218
-282 §292 -—-10 © 3.4

It wxll be observed that the slippage is markedly reduced,
g rmght be gxpected, but-also that a rather -anomalous cf-
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fect is obtained, in that the percent of slippagé at the inter-
mediate speed is decreased by comparison with the slip-
page at high and low speeds, the reverse of what was found
in the observations of the first series: It may be inferred
that difference in thickness of ink film at a cut not only
affects the percent of slippage at any given speed, but also
affects in a very marked way the variation in slippage with
variation in speed, going so far as to reverse the curve.

A fourth series of readings were made under the same
conditions as the third series, but with the tachometer
reading the speed of cylinder 23 instead of cylinder 20:

Fourth series

Ft./Min. Ft./Min. Ft./Min, Percent
34 23 Slippage | Slippage
271 282 =11 3.9
550 560 -~10 1.8
845 839 -+6 -7
561 570 -9 1.6
273 285 —-12 4.2

As might be expected, the indicated percentage of slippage
at the various speeds was approximately the same as in the
. third series, in most cases, but exhibited a variation of
about the same order of magnitude as observed at corre-
sponding speeds in the other series.. It is of interest to
note that at the higher speed the slippage is reversed, in-
dicating that the roller or cylinder 34 was travelling at a
higher peripheral speed than the driving roller 23. This
result, while apparently anomalous, is not-inconsistent
with the theory, so far as known, since variation in flat
may change the drive ratio between a hard surfaced and
soft surfaced roller so that a difference in flat at the cut
34—35 and the flat at the cut 3523 could well resuit
in negative slip, as indicated.

While a great deal of theorizing has been done on the
variation of drive ratio between hard surfaced and soft
surfaced rollers, and it is generally accepted that in friction
drives the drive must be from soft to hard cylinder instead
of vice versa, it is apparent that under actual press oper-
ating conditions, where the ink motion rollers are covered
with a film of ink there is no simple explanation or for-
mula which accounts for the observed phemomena. It
appears, merely, as stated above, that the thickness of ink
film influences the slippage and that the slippage variation
is in a direction to regularize or even out the distribution
of the ink. . .

The compactness of the structure is quite striking, and
permits an advantageous rearrangement of the ink rail
with respect to the first drum or cylinder of the train. It
will be observed that the ink rail is positioned directly be-
low the first drum 20 and that it is mounted for a generally
vertical pivotal movement toward and away from that
drum. As a result, ink mist or spray from the various
cuts is caught by the drums and rollers themselves, avoid-
ing loss of ink and dirtying of adjacent mechanisms. The
“normal” direction of rotation of the printing unit.is
clockwise as to the right hand plate cylinder and counter
clockwise as to the left hand plate cylinder of the unit,
and the direction of rotation of the driven ink drums asso-
ciated with these cylinders is the same. It will be noted
that ink mist emerging from the cut 34—20 is boxed in
by the remaining rollers and cylinders so that it will not
leave the ink motion. If the unit is reversed, the same
effect is obtained, and, in fact, a tangent plane through any
flat will lead to the surface of one of the rollers or cyl-
inders of the ink motion, except for the cut 34—35. At
this point, however, the ink film has been quite well dis-
tributed, so that the tendency toward ink mist formation
is very much reduced. Although it would be difficult to
demonstrate in any quantitative way, it appears that the
ink mist produced at this cut (or at the cut 33—34 when
the unit is reversed) is reduced by permitting the cylinder
34 to run free.
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What is claimed is: S

. 1. In a printing. machine ink motion, and in combi-
nation, first and second axially reciprocable ink drums;
gearing and drive mechanism for rotatably driving:and
axially reciprocating the said drums, means for supply-
ing ink to the first said drum and means for taking-ink
from the second said drum for inking a printing cylinder,
an.ink transfer mechanism between the two said drums
comprising first and second soft surfaced rollers. con-
tacting the respective drums and a freely rotatable hard
surfaced roller contacting the two said soft surfaced
rollers. .

2. In a printing machine ink motion, and in combi-
nation, first and second axially reciprocable ink drums,
gearing and drive mechanism for rotatably .driving and
axially reciprocating the said drums, means for sup-
plying ink to the first said drum and means-for taking
ink from the second said drum for inking a printing
cylinder, an ink transfer mechanism between the two
said drums comprising first and second soft surfaced
rollers contacting the respective drums and a freely ro-
tatable but axially fixed hard surfaced roller contacting
the two said soft surfaced rollers.

3. In a printing machine ink motion, and in com-
bination, first and second axially reciprocable ink drums,
gearing and drive mechanism for rotatably driving and
axially reciprocating the said drums, means for supply-
ing ink to the first said drum and means for taking
ink from the second said drum for inking a printing
cylinder, an ink transfer mechanism between the two
said drums comprising first and second soft surfaced
rollers contacting the respective drums, a freely rotatable
but axially fixed hard surfaced roller contacting the
two said soft surfaced rollers, and adjustable supports
for soft surfaced rollers whereby the axial distance thereof
from the drums and intermediate roller may be
regulated. )

4. In a printing machine ink motion, and in combina-
tion, first and second axially reciprocable ink drums,
gearing and drive mechanism for rotatably driving and
axially reciprocating the said drums, means for supply-
ing ink to the first said drum and means for taking ink
from the second said drum for inking a printing cylinder,
an ink transfer mechanism between the two said drums
comprising first and second soft surfaced rollers con-
tacting the respective drums and a freely rotatable hard
surfaced roller contacting the two said soft surfaced
rollers, the said rollers being arranged in mutual un-
stable driving relation for driving the said hard surfaced
roller with a substantial and variable slippage.

5. In a printing machine ink motion, and in combina-
tion, first and second axially reciprocable ink drums,
gearing and drive mechanism for rotatably driving and
axially reciprocating the said drums, means for supply-
ing ink to the first said drum and means for taking
ink from the second said drum for inking -a printing
cylinder, an ink transfer mechanism between the two
said drums comprising first and second soft surfaced
rollers contacting the respective drums-and a freely ro-

_tatable hard surfaced roller contacting the two said soft

surfaced rollers, the said rollers being arranged in mutual
unstable drfv_ing relation for automatically varying the
slippage of the hard surfaced roller, whereby variation
in ink film thereon causes compensating variation in
slippage.

6. In a printing machine ink motion, and in combina-
tion, first and second reciprocable ink drums, drive gear-
ing therefor comprising a drive gear fixed to each drum,
an intermediate idle gear in mesh with the said drive
gears and mechanism for axially reciprocating the said
drums, an axially fixed freely rotatable hard surfaced
roller between the said drums and offset from their com-
mon axial plane, and soft surfaced rollers in ink trans-
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ferring and driving relationship to the said drums and
hard surfaced roller. :

“T.In @& printing-machine: ink :motion, -andin -combina-
tion, first:and second reciprocable ink drums, drive -gear-
ing:therefor comprising a: drwe ‘gear fixed to each: drum,
an ‘intérmediate idle gear in mesh ‘with the said drive
gears.and to one side thereof; and-mechanism for -axially
reciprocating: ‘the said- drums, an axially ‘fixed - ‘freely ro-
tatable hard:suifaced roller between the said drums-and
also offeet from -their -commion axial plane, :and " soft
suffaced “rollers: in :ink transferring -and. driving ‘réld-
tionship- to “the..said. ‘drums and. hard: surfaced. roller,
the said idle gear being supported with part of it :in
aligninent with the shaft of the said hard surfaced:roller.

‘8. 'In .a printing machine: ink-motion, and in combina-
tibn, first: and second. reciprocable ink dmms, ‘drive gear-
ing therefor comprising-a drive gear fixed to each drum,
an- intermediate “idle .gear in mesh with: the said: drive
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gears and to one side thereof, and mechanism for axially
reciprocating the said ‘drums, an -axially fixed freély To-
tatable ‘hard -surfaced roller between the ‘said drums and
offset' from-their common -axial plane on the side toward
said -idle - gear, soft surfaced rollers in ink transferring
and driving: relationship ‘to the said drums and hard
surfaced roller, and:an-ink rail-supplying ink to the first
said drum along a line substantially in the common axial
plane of ‘the said drums. :
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