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appllcatlon «of fepellent.to the plate-surface, -

The nnclples underlymg the-operation. -.of -a: htho—“
graphic, plate ‘are-well-recognized- and the same- whether:

Thr mventton relates to an nnprovement in- the-appli-- -
€ el}ent :10 - the: surface --of :a- lithographic¢ -
-and rt relates: more particularly ito appara-
- in connectlon wrth a-lithographic. printing press' ;

L4
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the. 'plate be-formed: of the old lithographic: stone: etched-..
metal plat 'oF . the more recently. developed -coated: paper. -

S, 1n theory;-the.imaged. portion. of the ...
plate becomesm :receptive and: water repellent-while:the.25

non-imaged portion formmg the -remainder -of -the: plate -

su.rtfacetrs hydrophilic.in character and-preferentially: re-

Ir} operatron an aqueous, repellent - is: first. apphed to
wet- the surface of ‘the.. plate..
su'ed

Y, It 1s-generally ‘tecognized by those skilled in the
art. that the.cri

tical:conditions in the operation of a litho-

rater”.and.repels: the -oily or- greasy-ink- compasi-;

30
“When present :in the .de-. -
Zuthe_repellent -wets: only:the -hydrophilic; : -
ion:so .that greasy.--inks- w111 -be ‘repelled -
d Teceived on]y by . the -imaged.-portion - -for:.
onto. the’ oﬁset blanket. for -the production.of -

graphl’ plate in. planographlc ‘printing resides:in the-main- -

tenan

thed plate, the lmaged portion becomes wetted, “in part;
an

‘of

5 :where

It. is: believed-.that -the -basic. difficulty whrch prevents
anyxpossxbrlxty of mamtammg the desired ‘balance: of con-
tro

to strike a“ -compromise. ;

enough

mming on the. plate,. -

0f @ destred balance  of repellent. on' the plate--
surface. . Much.of this difficulty- stems from uncontrolled.
charactenstxc of . present -dampening- .systems, ...
0 much repellent is present-on the-surface:of

copy: “grays,”. while: insufficient: repellent on-the
:platecauses the ‘entire surface . of the. platef, :
y-.the.. 1mage _becomes : “blacked- out” .-
‘;‘Tot‘ acceptable:quality. is incapable. of being. pro-t i

ent. systems is. due-in part to-the fact that whenm:
- plate: dampeners arewet. sufﬁcxently to prevent-any :
of mk_from the plate’ image,-they, -at the.same . :
rettoo-wet to prmt propeily.: -As a result, it has -
-In practice, the -
form. roller.is wet: sufficient to prevent scumming but.not .-
pel. the ink entirely.. " As a result, the . damp- -
enm .form »roller becomes progressrvely contaminated -
reqmres -increasing. amounts..of repeilent to. .
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ition to the above;.the present.dampening system -

is subject to a-number-of-other: objections,-a few-of which

will shereinafter: be. specifically mentioned..
of sthewrequirement.:for +having- the . dampe

- 1) Because -
g-rollers.’ -
properly-wet.out-with repellent -before -contact:with the ¢

surface: of: the-plate;-it-is-impossible -to start: operatron tof
produce copy until several: scycles-have- been made prop- .

erly:-to- condrtlon the :dampening. roller.:.

. .the
form Ttollef or amage to the i 1mage o the’ plate surface. ~

2): It is neces-
-accurate a.gi]ustmen between the ;.
for apph tion.of suffi-’

70

‘system of the type described in which problems-incident "

2 i
(3) In etfect ‘the coutrol through the dampenmg system is. -
limited to one dlrectxon only... . While- -additional -water o
can be apphed when necessary, no means. is avarlable
for cutting back on the amount.of moisture on the plate.. .
surface. other than to dissipate the excess in.use gradually
by cutting down on the supply until. the desrred condi-:..
tions are temporanly secured In the meantlme copy-of .
poor quality. is bemg produced (4) . The. presence - of
the dampenmg roller .in contact : wrth the hthographtc
surface.constitutés. a source .of wear and. .damage. to. th
image and can materially affect the number of copi
which..can be produced.- .(5) Because:of the contamrﬁ
nation factor.and- the removal of mk by the molleton»or s
dampening rollers operating if contact. with the SUT; ,
of -the plate, the.molleton’ covers must .be. replaced or
cleaned periodicaily ‘and addltlonal press operatlons .are:.,
required. to-break .the dampeners in for proper,use..-.. -
The ob]ectronable features. of present dampenmg 8Y8- s
tems  which make -use :of & molleton. roller. or other
dampening . form . roller have been . substantially. -co
pletely eliminated. by the new. and 1mproved dampem
system .of the. type described and, claimed in the Mullen
Patent - No.::2,604,848,. which' issued.on July 29, 195 :
Briefly described, the Mullen. system makes use of a -wafer:..
roll which. apphes an . excess of water..onto: the  sur ce.
of the plate in advance of the, mkmg,form rolle h
excess moisture is removed. from the surface of the pla;
by an -air. blade ‘which, operates contmuously across h
plate and. may. be adjusted substantlally completely
remove the: water. from.the nnaged :areas- of the. plate
‘while leavmg a film of water of minimum thxckness over
the non-imaged areas, .The described Mullén system PIo: . :
vides an exact control of moisture for each revolution.of .
the plate. cylinder. and. independently of the. amount of
moisture present on the surface of the plate. in_the pre-. -
vious cycle. - Thus- it is possible-to achieve proper. wet-
ting. in the first cycle of the machme for the. production’
of copy and it is also p0551ble to achreve immediate .ad- .
justment in the amount of moisture on the plate surface .
without juggling the ratio of water to ink as the prmtmg‘
operation: continues.. .Once the amount of -moisture fo
best operation has been established, it is -possible fo mai
tain. the desired conditions substautrally mdeﬁmtely dur- .
ing the operation of the machiné. . By ; reason -of the fact
that :the moistening roll applies an ‘excess, of water wrth-
out contact: with the surfacé of the plate;’ wear. on the: .
plate is eliminated as a factor and no ink is. capable .of o
being transferred - back . from the surface ' of the plate .
thereby to eliminate the problems incident to- the transfer.:;
of ink to the dampemng roller ‘as in the present Systems. .
Because the air blade removes all -entangling water from.
the dot i image and estabhshes essentially a.dry dot image,..
this system' is better adapted to the reproductwn
sharper as well ‘as full inked. dots- in tone and half-tone’ "~
printing..
The -dampening system of the’ type described dlﬁers
basically from the presént systems in that'it is not de-""
pendent upon the amount of water fepellent. ‘applied -t
the surface of the plate but relies upon’ the’ ‘application’
of a controllableexcess of repéllent to the plate and the' "
reduction of the excess water film by ad]ustment of R
pressure to provide a. minimum quantity-on the n .
printing -areas” and substantlally complete absence'of o
moisture on inked ‘'areas at the point of contact between ™ -
the plate and the ink form rollers. :
‘While the described air ‘blade: system “for plate damp
ening’ provrdes avast improvement - in the: operatron of .
a planographlc ‘printing ‘taching, “it is an object of this-:
invention"'to. provide  still “further 1mprovements in “‘the:
aampenmg systemi of the type descnbed _
It is an’ ob]ect ‘of th1s ‘invention to provrde A dampenm 4
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to the removal of excess moisture cut from the surface
of the plate is substantially eliminated; in which a more
uniform and controlled film of repellent is permitied
to remain upon the plate surface when brought in con-
tact with the inking form rollers; in which the amount
of air capable ‘of being entrapped in the water layer is
reduced to a minimum thereby to provide for a more
controlled film of moisture. :

These and other objects and advantages of this system
will hereinafter appear and for purposes of illustration,
but not of limitation, an- embodiment of the invention
is shown in the accompanying drawing in which—

Figure 1 is a schematic elevational view of a portion
of a planographic printing press embodying features of
this invention;

Figure 2 is an enlarged sectional elevational view of
the mechanism' for removing excess moisture from the
surface of the plate;

Figure 3 is a chart comparing the efficiency of the
effusor at various angles, and

Figure 4 is a fragmentary elevational view showing a
modification in a repellent applicator means. :

In accordance with practice of this invention, the
operation of a dampening system of the type described
has been found to be greatly improved by the use of an
air blade or effusor set to operate upon the surface of
the plate at a negative angle with respect to the radius
of the plate cylinder at the line of contact between the
air blade and the plate and in the use of a vacuum means
to dispose of the excess repellent rolled back by the air
blade operating to remove the excess moisture from the
surface of the plate. Optimum . conditions have been
found to result when the angle of the knife blade ranges
from ~10° to ~30° with the normal at a point of engage-
ment but improvements are still secured when the air
blade is. set at less than zero but greater than -3° from
normal.

When the use of a negative angle within the range
described, negative pressures following the Bernuli prin-
ciple are found to exist in the area of the “slick” and
that the “slick” is shortened to the extent that the “wake”
moves up to permit positioning of the vacuum removal
means closer to the blade thereby to minimize the diffi-
culties relating to the removal of the excess moisture
a the tail-end of the plate. In the event that the distance
between the air blade or effusor and the wake were large,
it would be difficult to achieve proper moisture control
in the end portion of the plate.

When a plus angle is used, the air issuing from the
effusor divides.in favor of flowing back and the excess
moisture cut from the surface of the plate becomes turbu-
lent with a resulting loss in control and with the introduc-
tion of excessive amounts of air bubbles with the con-
sequent non-unformity in the moisture layer which
remains on the plate. ~ When turbulence occurs and air in
excessive amounts is entrained within the repellent, it
then becomes necessary to make use of special equip-
ment to separate the air from the repelient for subsequent
recirculation in the dampening system. With a plus
angle, the vacuum means adapted for removal of the
excess moisture rolled back upon the surface of the plate
would of necessity be located far back on the cylinder
with the result that the air would interfere with the
operational characteristics of the plate.

For purposes of illustrating the improvement de-
scribed and claimed herein, reference will now be made
to the accompanying schematic drawing in which 16
indicates the plate cylinder of a conventional printing
press used for direct or offset printing.

The plate cylinder 10 is adapted tc support the usual
imaged lithographic plate 11 which is secured at its lead-
ing edge and at its trailing edge 12 within a depression
13 formed to extend across a portion of the plate cylinder.

Ink distributing rolls 14 of the conventional type func-

tion to transfer ink from a fountain 15 to an ink form
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roller 16 which engages the surface of the plate 11 for
transfer of ink to the imaged portion in the production of .
copy. >

The improvement embodying the concepts of this in-
vention relates to the means in advance of the inking
system for the application of repellent and control of
the amount which remains on the surface of the plate
to repel transfer of ink to the non-imaged areas without
interfering with the transfer of ink to the imaged areas
whereby copy of good quality can be secured repeatedly
with minimum wear. on the imaged plate and without
contamination of the elements functioning in cooperation
therewith.

A repellent roller 17 rotating out of contact with the
peripheral surface of the plate 11, but spaced a very
short distance therefrom, is partially immersed in a bath
18 of repellent contained in a suitable trough 19. The
roller may be rotated in the same direction but is. pref-
erably rotated opposite that of the plate cylinder so that
a film of water or repellent 20 in excess of that required
is transferred from the roller 17 onto the surface of the:
plate 11. The amount of repellent applied may, be varied
in accordance with. the distance between the surface
of the plate and the repellent roller and the relationship
between their linear speeds but it will be apparent that
application is- effected without contact between the re-
peltent roller -and the surface of the plate thereby to
avoid wear -or deterioration of the imaged plate and’
prevent transfer back of ink composition from the surface -
of the plate to the repellent system. -

This not only provides for the production of a greater
number of copies of good quality from the imaged plate -
but eliminates the necessity for a molleton system and
the consequent difficuities of replacing molleton covers
and breaking in the molleton rollers for operation. It
also greatly simplifies the repellent system since the
amount of repellent applied is not critical so long-as an
excess is present on the surface of the plate thereby to
climinate the necessity for taking special precautions to
control and distribute the repellent on the form or mol-
leton rollers, as in present systems. While the use of
a repellent roller out of contact with the surface of the
plate is preferred, excess repellent can be applied onto
the surface of the plate by other means such as a spray
gun -or shower-head or by a wick 17 for transmitting -
repellent from a bath 182 in a container 19* to the sur-
face of the plate. :

The excess repellent is rolled back onto the surface
of the plate by an air knife 21 which directs a continuous
plane of air onto the surface of the plate 11 along a
line between the repellent applicating roler 17 and the
ink form roller 16. o

The air knife, which is rigidly mounted adjacent the
surface of the plate cylinder, has an air chamber 22
which terminates at its forward end into an elongate’
slot 23 shaped to make most efficient use of the air pass- -

ing therebetween under pressure to cut repellent from
the surface of the plate in amounts which depend upon .

the air pressure and the distance between the slot and
the surface of the plate. It has been found that condi-
tions which require minimum -air pressure provide for
best operation, as will hereinafter be more specifically
defined. For most efficient -utilization of the air, it -ap-
pears best to provide an outlet opening in the form of
a slot 23 of substantially uniform dimension -for a- dis-
tance sufficient to channel the air stream and minimize
spread or divergence upon issuing from the slot. Air
under pressure is admitted into the chamber 22 through
a conduit 24 which communicates a source of air under

high pressure with the air chamber through an inlet open-

ing 25 in the rear of the housing. » =

"A- new and novel concept of this invention resides in~ -
the use of vacuum means 26 for constantly removing -
repellent rolled back upon the surface of the plate by
the air knife or effuser thereby to eliminate problems "




prefétably” 4t' the point “where’ the ““wake formed. "‘i ;
Ilustration is fiade of one form of Vactim" fieans. which -
may-b be rised: but it w1ll be understood that other construcf.

“fromi the” plate “to “diain into mears
ith the &escnbed extractor for separatmg the

facé"abotit ‘0:003 inchfiom t
"4 film.of about.(. 007 mch rof
the’ surface o the 1 eb

point of contact between the air “knife and repellent on .
the surfacésof theplate: and- id the “wake? formedsto the
rear thereof with-.the-gesult-that- less--air-becomes en-:
trapped ‘in the. repellent layer and a smoother.. coating
it complété controlis secured-in the ‘dinount of repel-fi
lent! ha §' permitted- to ‘remair ~on “the *surfacd 6f “the™
% is’advanced to the air form-roller. A reducs
pi'essure ‘and- vacuuny of air ‘also preverts‘loss® K
of the“cortrol ‘Which-might arise‘'by evaporation of repels tendmg confmuously 4§ a Blade' cross “Wise of the ‘plate
lent from the surface of the plate after the excess has onto the plate surface beyond the repellent applying means
been removed by the air knife. and at an angle with the normal from the plate which is
In the past, the air knife has been positioned to direct 45 less than zero but greater than —30° whereby repellent

the blade of air back upon the surface of the plate in from the imaged portions of the plate and the excess
the direction opposite rotation or. at a plus angle with repellent from the non-printing portions of the plate is
-the normal. When using a plus angle, substantial displaced rearwardly onto the plate, and suction means
amounts-‘of the air divide and flow back onto the plate having an-inlet opening in parallel relation with the blade
and create such turbulence that an uneven and streaky 50 of air engaging the plate and located immediately rear-
film of repellent is left-on-the plate and the excess roiled wardly thereof and extending crosswise in parallel rela-
back becomies uncontrollable and an excessive amount tion with' the plate for removal of repellent-displaced
of air becomes entrained. rearwardly by the blade from the surface of the plate.
An important feature of this invention resides in the: " 2. A dampening system for a planographic printing
discovery that the operational characteristic of the air 55 plate mounted for rotational movement on 2 plate cylin-
knife is greatly improved if, instead of positioning ‘the der, comprising means for applying an excess of liquid
knife blade at a plus angle, the knife blade operates at repellent onto the surface of the plate and means for re-
a negative angle of between zero and —32° with the nor- moving the repellent from the imaged areas of the plate
mal and preferably within the range of 10 to'—30°. Op- and for removing the excess from the non-printing por-
.- timum conditions are secured with respect to air pres- 80 tions of the plate inclnding an air nozzle having an outlet -
sure, moisture control, reduction in turbulence, reduc- opening extending continuously crosswise of and in closely
tion of the length of the “slick,” and smoothness and uni- spaced relation with the surface of the plate and positioned
formity -of the repellent layer permitted to remain as a to direct the stream of air issuing as a continuous blade
coating on the non-imaged areas of the plate. The im-  therefrom onto the surface of the plate at an angle less
provement resulting from positioning the air blade at' 65 than zero but greater than —30° with the normal of the
a negative angle within the limits prescribed is graphically plate whereby. the excess of the repellent on the surface
illustrated -in" the chart of Figure 3 which compares the of the plate and repellent on the imaged portions thereof
air ‘pressure required to secure a predetermined thick- is displaced rearwardly onto the oncoming portions of
ness of repellent on the surface of the plate when the the plate, and means for removing repellent displaced
air blade is positioned at various angles. It will be ob- 79 rearwardly. onto the plate comprising a housing having
served that optimum conditions exist when the air blade the inlet opening aligned with the outlet of the air nozzle
is positioned 'at a negative angle’ of between —-20° to and closely spaced rearwardly thereof in closely spaced

—25° and that a sharp break occurs when the knife blade -relation with the plate surface to remove repellent dis-
is positioned at an angle beyond -32° to —33°, which placed rearwardly onto the surface of the plate.

~as a result forms the lower limit of setting. "These con- 78 3. A dampening system for a planographic printing
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plate mounted for movement in-one direction on a sup-

. port, means for applying an exceéss of liquid rcpellent onto ~

the surface of the plate and means for temoving repellent

from the’ 1maged areas of the plate and the.excess repellent
from the non-printing portions of the plate including an
air nozzle having an outlet opening extending continuously

crosswise of and in closely spaced relation with the surface .

of the ,plate, said air nozzle bemg positioned to direct the

stream - of "air as a“continous aif blade onto the surface’

of the plate at an angle of less than zero but greater
than. —30° with the normal to the plate whereby the
excess repellent on the surface of the plate and repellent
on the imaged porﬂons thereof is displaced tearwardly
onto the oncoming portions of the plate, means for re-
movmg the repellent displaced rearwardly onto the plate
comprising a housmg having an inlet openmo aligned
with the outlet opening of the air nozzzle and in closely
spaced parallel relation therewith and in closely spaced
relation with the plate suiface to remove repellent dis-

placed rearwardly onto the surface of the plate, means 2

for introducing air into ‘the air nozzzle for passage
through the outlét opening as- an air stream of high
velocity, and means for withdrawing air. from the suction
housing to withdraw repellent through the mlet opening
from the surface 'of the plate.

4. A‘dampening system as claimed in’ claim 3 which
includes means for adjusting the pressure of the air in-
troduced into the blade housing to adjust the pressure of
air ‘in’ the air blade extendmg across the surface of the
plate. )

5. A dampemng system as claimed in claim 3 in which
the air nozzle is positioned to direct the air blade onto
the plate at an angle between —10° and —30°."

6. The method of dampening a planographic printing
plate by the use of apparatus of the type described which

. comprises moving the printing plate continuously in one
direction, applying a liquid repellent onto the surface of

the plate in excess of the amount requlred for use in the

printing operation, directing a stream of air which extends
continuously crosswise of the plate as a blade onto the

surface of the plate at an angle less than zero but greater

than —-30" w1th the normal to the plate whereby the
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excess repellent on the non-printing poruons of the plate |

and repellent on the imaged portions is displaced rear-

wardly onto the plate from the line of contact betweedi”
the air blade and the plate and removing repellent dis- -
placed rearwardly ‘onto the plate by suction means having
its inlet opening aligned with the blade and posmoned’

immediately rearwardly thereof.

7. The method of dampening a’ planographxc pnntxng
plate’ by the use of apparatus of. the type described which
comprises the ‘steps of moving the plate continuously in

one direction, applying liquid repellent onto the surface -

of the plate in excess of the amount requxred for use

in the printing operation,” dlrectmg a streamn of ‘air ex: =
tending continuously crosswise of the plate as a blade’
onto the surface of the pldte from an air nozzle having
its exit opening extending contmuously crosswise of the "
" plate and positioned to direct the air stream onto the "’
blade at an angle less than zero but greater than —30°"
to the normal of the plate ‘whereby the excess repellent.
on the non-printing portlons of the plate and repellent on .’
the imaged portions is dlsplaced rearwardly from the point
of contact, and removing repellent displaced rearwardly
onto the plate by siiction means through a housmg having
its inlet opemng co-extensive with an aligned with the =
exit opening of the nozzle and spaced 1mmed1ately rear-

wardly thereof, introducing air into the nozzle for issuance
under pressure from the exit opening as a- ‘continuous

blade, and withdrawing air from the housing to such the -

eXCess repellent displaced rearwardly by the blade through
the inlet opening into the housmg for removal.

8. The method as claimed in claim 16 in which the air
nozzle is positioned to direct the stream of air as a blade °

onto the surface of the plate at an angle between —10°
and ~-30° with the normal
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