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[57] ABSTRACT 

Developing of lithographic plates is accomplished on 
apparatus providing for applying the various chemicals 
used in the developing process by moveable applica 
tors and spreading contact members. The applicators 
and spreading contact members move cyclically back 
and forth over the surface of the lithographic plate 
and are selectively operable to apply and spread any 
given chemical or water to the surface during any 
given cycle of the applicator and contact member as 
sembly. 

9 Claims, 8 Drawing Figures 
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l 
LITHOGRAI’HIC PLATE DEVELOPING 

APPARATUS 

BACKGROUND OF THE INVENTION 

This invention relates to lithography and more par 
ticularly is directed to an improved lithographic plate 
developing apparatus. 

Lithographic plate developing machines used hereto 
fore provide for mounting the plate to be developed in 
a‘ horizontal position over which the chemicals used in 
the developing and coating processes are sequentially 
?oated and thence removed by manually wiping or 
scraping. By necessity such machines have occupied 
relatively large areas of space in addition to being 
costly to make, cumbersome and relatively messy in 
operation and requiring more manual operation than is 
desirable. 

Thus, it is an object of the present invention to pro 
vide a greatly simpli?ed lithographic plate developing 
apparatus. 

It is another object of the present invention in its 
preferred form to provide a lithographic plate develop 
ing machine which is relatively small and occupies a 
small horizontal area. 

It is yet another object of the present invention to 
provide a lithographic plate developing apparatus 
which is fully automated thus requiring a minimal of 
manual operation. 

It is still another object of the present invention to 
provide lithographic plate developing apparatus in 
which the chemicals used in the developing and coating 
of the lithographic plate are readily and easily applied 
and similarly are readily and easily spread over the sur 
face of the lithographic plate and removed therefrom 
with a minimum of messy procedures. 

SUMMARY OF THE INVENTION 

By the present invention, a lithographic plate 
developing machine is provided which has a horizontal 
base with a front plate member mounted thereon. 
Holding means are provided for temporarily but 
securely mounting a lithographic plate to be developed 
on the front plate member while developing means ex 
tending transversely across the front plate member are 
adapted for longitudinal cyclic movement back and 
forth over the front plate member in a plane parallel 
thereto. The developing means includes a plurality of 
applicators for sequentially applying to the lithographic 
plate to be developed, the various chemicals and 
liquids used in the developing process during sub 
sequent cyclic motions of the developing means and 
also a plurality of contact means for evenly spreading 
the chemicals and liquids over the surface of the litho 
graphic plate being developed. The plurality of contact 
means are selectively indexable to provide predeter 
mined contact with the lithographic plate by only one 
of the contact means during any given cycle of the 
developing means. Further, oscillating means are pro 
vided for imparting transverse back and forth motion to 
the contact means. “ 

BRIEF DESCRIPTION OF THE DRAWINGS 

‘These and, other objects, advantages an features of 
the lithographic ‘plate developing apparatus ‘of the 
present invention will become even more apparent 
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2 
from the following detailed description when read in 
conjunction with the accompanying drawings in which 
like numerals refer to like parts: 

FIG. 1 is a front elevational view of the preferred em 
bodiment of the lithographic plate developing ap 
paratus of the present invention; 

FIG. 2 is a side elevational view of the apparatus 
shown in FIG. 1 with some parts removed for clarity; 

FIG. 3 is a plan, cross-sectional view through the 
developing cylinder used in the lithographic plate 
developing apparatus of the present invention; 

FIG. 4 is an end elevational view of the developing 
cylinder shown in FIG. 3; 

FIG. 5 is a front elevational view of the developing 
cylinder shown in FIG. 3 but which in addition shows 
the oscillating mechanism and indexing mechanism 
employed therewith; 

FIG. 6 is a schematic perspective view of the 
developing cylinder shown in FIG. 3 and in addition 
showing the spray‘pipes and and ancillary equipment 
used to apply the chemicals in the developing and coat 
ing process; a 

FIG. 7 is a top plan view of another embodiment of 
the lithographic plate developing apparatus of the 
present invention; and 

FIG. 8 is a side elevational view of the embodiment 
of the present invention shown in FIG. 7. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring ?rst particularly to FIG. 1, there is shown a 
preferred embodiment of the lithographic plate 
developing apparatus generally designated by the nu 
meral 10. The apparatus 10 includes a rectangular base 
member 12 which supports a pair of opposed vertical 
side frame members 14 and 16. Traversing the space 
between side frame members 14 and 16 and mounted 
on the front edges thereof is a front plate member 18 
which is provided in its central portion with an area of 
perforations 20 overlying a vacuum chamber 22 
mounted on the under surface of the front plate 
member 18. In this preferred embodiment, it is seen 
that the front plate member 18 is inclined upwardly at 
an angle with respect to the rectangular base 12 (FIG. 
2). 

Positioned transversely over the outer surface of 
front plate member 18 is a spray pipe 24 - developing 
cylinder 26 assembly (explained in greater detail 
hereinafter) which is adapted to move up and down 
over the front surface of front plate 18 in a plane paral 
lel thereto by means of rotatable ball screws 28 and 30 
which support the spray pipe-developing cylinder sub 
frame members 32 and 34 threadably mounted 
thereon. Ball screws 28 and 30 are suitably journaled 
for rotation adjacent each end and are rotated through 
a main drive train 35 powered by a reversing motor 
(not shown) housed within the base 12. By such rever 
sible rotation of ball screws 28 and 30, subframe mem 
bers 32 and 34 and the spray pipe 24 - developing 
cylinder 26 assembly carried thereby are driven cycli 
cally up and down over the surface of a lithographic 
plate (not shown) mounted on the front surface of the 
front plate member 18. The distance the spray pipe 
developing cylinder assembly moves is, of course, de 
pendent upon the size of the lithographic plate to be 
developed and can be pre-selected, by way of example, 
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by suitably placed limiting switches (not shown) which 
reverse the rotational direction of the reversing motor 
at the desired top and bottom ends of the developing 
cycle. 

Referring now more particularly to FIGS. 3, 4 and 5, 
the developing cylinder 26 is seen to consist of four 
transversely extending contact segments 36 circum 
ferentially and radially spaced around three supporting 
plates 38 spaced longitudinally and ?xed on a central 
rotatable shaft 40. Fixed collar bushings 42 surround 
the center shaft 40 and maintain the axial spacing of 
the support plates 38 on the shaft 40. Each of the con 
tact segments 36 is provided on its outer surface with a 
layer 43 of soft material such as felt, soft sponge, cloth, 
rubber, plastic, and the like. 
The axle shaft 40 of the developing cylinder 26 is 

suitably journaled for both rotation and axial sliding 
motion near each end in subframe members 32 and 34. 
At one end of the axle shaft 40, a sprocket wheel 44 is 
mounted for rotation therewith while at the same time 
permitting axial movement of the shaft 40 with respect 
thereto. This can be accomplished, for example, by 
providing longitudinal splines (not shown) on the shaft 
40 which mate in sliding engagement with longitudinal 
grooves provided on the inner surface of the hub 45 of 
the sprocket wheel 44. These longitudinal splines on 
the shaft 40 would also similarly mate in sliding engage 
ment with the inner race of the bearings journaled in 
the subframe members 32 and 34 to permit axial sliding 
motion of the shaft 40 relative to the subframe mem 
bers 32 and 34. ’ 

At the other end of the shaft 40 is a bearing member 
46, fixed against axial motion with respect to the shaft 
40, but permitting the shaft 40 to rotate relative 
thereto. 
Adapted to rotate the shaft 40 and thereby the 

developing cylinder 26 is an indexing motor 48 which 
drives’ the sprocket 44 through a predetermined angle 
of rotation. In the embodiment shown, where four con 
tact members 36 are employed, the predetermined 
angle of rotation will normally be selected at 90°. How 
ever, it will be understood that more or even fewer than 
fourcontact segments 36 could be employed depend 
ing upon the number of coating or washing operations 
that are desired in the lithographic developing process 
and in such instances, the indexing motor 48 will be set 
to rotate the sprocket 44 through the required angle to 
place the desired contact segment 36 in contact with 
the lithographic plate being developed (explained more 
fully hereinafter). 
To provide axial, oscillating motion to the shaft 40 

and thereby also to the developing cylinder 26, a cam 
linkage 50 is provided between the bearing collar 46 on 
the shaft 40 and a motor 52 driven at a relatively con 
stant velocity. This axial, oscillating motion imparted to 
the contact segments 26 assures even spreading of the 
various chemicals employed in the lithographic 
developingprocess. 
Mounted above the developing cylinder 26 (FIGS. 1 

and 6) and fixed for cyclic movement therewith by a 
pair‘of upright supports 54 (one shown), are a series of 
transverse spray pipes 24 provided with a series of Ion 
gitudinally spaced nozzle openings 56' directed toward 
the front, plate member 18. In the embodiment shown, 
three separate spray pipe applicators 24 are employed 
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4 
but fewer or more can be used depending upon the 
number of various chemicals that are desired in any 
given lithographic plate developing process. However, 
for the purpose of illustration only, a two chemical 
process, developer and coating gum, is described 
herein. 

Supported by the vertical side frame members 14 
and 16 (FIG. 1) are containers 56 and 58, one of which 
contains the lithographic developer and the other a 
coating gum. The particular developers and coating 
gums used are well known in the art and any of the 
many developers and coatings can be selected. 
From the containers 56 and 58, ?uid lines 60 and 62 

lead into pumps 64 and 66 (FIG. 6). From the outlet 
end of the pumps 64 and 66, through solenoid valves 68 
and 70, are ?exible hoses 72 and 74 leading to two of 
the spray pipe applicators 24. The third spray pipe ap 
plicator in the embodiment shown is connected, also 
through a solenoid valve 76 by way of ?exible hose 78, 
to a water supply to provide wash water between or 
subsequent to application of the developers or coating 
gums. The predetermined opening or closing of sole 
noid valves 68, 70 and 76 is controlled by means of a 
timer 80 which, in a manner explained more fully 
hereinafter, is set according to each cyclic movement 
of the spray pipe applicator 24 - developing cylinder 26 
assembly over the lithographic plate being developed. 

Also controlled by the timer 80 are the vacuum 
pump 82 and the drier fan 84 which are employed to 
hold the lithographic plate to the front plate member 
18 and to dry the developer and coating chemicals 
between or after the application thereof by the spray 
pipe applicator 24, respectively. While not speci?cally 
shown, the drier 84 would also be adapted to move 
cyclically with the spray pipe applicator 24 - developer 
cylinder 26 assembly and, through the timer 80, be 
operable between applications of either the developer 
or the coating gum subsequent to sequential cycles of 
the spray pipe applicator - developer cylinder as 
sembly. - 

While the foregoing, in general, has described the 
preferred embodiment of the lithographic plate 
developing apparatus 10 as a unit with a single litho 
graphic plate developing station, reference to FIG. 2 
shows the preferred embodiment based on FIG. 1 
where two developing stations can be provided in a sin 
gle unit on the base 12. In this instance, the front plate 
members 18 are opposed and inclined upwardly at an 
angle from the base toward each other at the top of the 
unit, with the spray pipe applicator (not shown) - 
developer roll 26 assembly and its attendant vacuum 
chambers 22, supporting and driving structures 
duplicated on each side. Also, the developer and coat 
ing containers 56 and 58 along with their ancillary pip 
ing, pumps, solenoid valves, timers, vacuum pumps, 
water supply, and drying fans are duplicated for the op 
posed plate developer stations. 
Now, in the operation of the preferred embodiment 

described hereinabove, an exposed lithographic plate 
(not shown) is placed on the surface of the front plate 
member 18 and the vacuum pump 82 is activated by 
the timer 80 to evacuate the air from the vacuum 
chamber 22 thereby holding the plate temporarily but 
securely to the front plate member 18. The reversing 
motor (not shown) driving the main drive train 35 is ac- ' 
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tivated to turn the ball screws 26 and 36 while at the 
same time, the pre-set timer litl is operative to open the 
solenoid valve 68 to permit flow of the developer from 
the container 56 through one of the spray pipe applica 
tors 24. Also, at this time, indexing motor 4% has 
rotated the developing cylinder 26 through an ap 
propriate angle so that one of the contact segments 36 
is in contact with the lithographic plate being 
developed, with the oscillating motor 52 being ac 
tivated to oscillate through the cam mechanism 50 the 
developing cylinder 26 in a direction transversely of the 
lithographic plate. 
For the purpose of the above description of the 

operation of the preferred apparatus of the present in 
vention, the initial start-up of the apparatus will assume 
a beginning positioning of the spray pipe applicator 24 - 
developing cylinder 26 assembly at its upper most level 
over the lithographing plate being developed. From this 
position, the spray pipe 24 - developing cylinder 26 as 
sembly moves downwardly by the rotation of ball 
"screws 28 and 30, at the same time applying and 
spreading the developer solution from the container 
56, until it reaches the preselected lower most desired 
position over the lithographic plate being developed. 
At this point, a micro switch or timing mechanism is 
tripped or is operative to reverse the reversing driving 
motor thus rotating the ball screws 28 and 30 in the op 
posite direction. Also, the timer 80 is now operative to 
close the solenoid valve 68 to cut off the flow of 
developer to the lithographic plate. 

; With the ball screws 28 and 30 now rotating in the 
opposite direction, the spray pipe 24 - developing 
cylinder 26 assembly moves upwardly until it reaches 
its uppermost level or starting position over the litho 
graphic plate where again a micro switch or timing 
mechanism is tripped or is operative to reverse the 
reversing driving motor to start the next cyclic travel of 
the spray pipe applicator 24 - developing cylinder as 
sembly over the lithographic plate. 

This second cycle ?nds the timer 86 pre-set to open 
the solenoid valve 76 thus supplying wash water to the 
lithographic plate to wash away any excess developer 
therefrom. Also, the indexing motor 48 has been ac 
tivated to rotate the developing cylinder 26 through the 
desired angle to place the next adjacent contact seg 
ment 36 against the lithographic plate with the oscillat 
ing motor 52 still operative to oscillate the developing 
cylinder 26 and its contact member 36 transversely of 
the lithographic plate thus assuring even spreading and 
complete washing with the wash water. 

Again, when the spray pipe applicator 24 - develop 
ing cylinder 26 assembly reaches its lowermost desired 
position over the lithographic plate, the timer 80 closes 
solenoid valve 76 shutting off the wash water supply, 
the reversing motor is again reversed and the spray pipe 
applicator 24 - developing cylinder 26 assembly is 
returned to the top of its cyclic travel. 
The third and fourth cycles, completing the litho 

graphic plate developing process, proceed in the same 
manner as described above with respect to the first and 
second cycles. During the third cycle, however, the 
timer 80 opens the solenoid valve 70 to apply the coat 
ing gum to the lithographic plate from the container 58 
and during the fourth cycle the timer 80 is operative to 
turn on the drying fan 84 to dry the developed litho~ 
graphic plate with warm air. 
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After completion of the developing process, the 
timer 8(1) shuts off all mechanisms and the vacuum 
pump is de-energized to release the developed litho-‘ 
graphic plate for removal from the front plate member 

The excess developer, wash water and coating gum 
applied during their respective application cycles, 
because of the verticalized positioning of front plate‘ 
member lid in the preferred embodiment of the present 
invention, drains by gravity into a drain trough 86 
(FIG. 2) which is thence drained by sewer. This is par‘ 
ticularly advantageous as it obviates the necessity for 
manual operations to clean off the excess chemicals 
that remain on the surface of prior art lithographic 
developing machines which position the lithographic 
plate being ‘developed in a horizontal positionv and 
which rely on manual application and removal of the 
chemicals and liquids used in the developing process. 

Referring now to FIGS. 7 and 8, another embodi 
ment of the lithographic plate developing apparatus, 
generally designated by the numeral 110, is shown‘ 
wherein the lithographic plate to be developed (not 
shown) is temporarily but securely mounted to the 
front plate member 118 which overlies the base 112 in 
a horizontal attitude (FIG. 7). As with the preferred 
embodiment described earlier, the front plate member 
1118 is provided with a series of special openings or per 
forations 120 overlying a vacuum chamber 122‘ 
mounted on the under surface thereof. 
The same spray pipe 24 - developing cylinder 26 as 

sembly described above in connection with the 
preferred embodiment 10 is employed in the embodi 
ment depicted in‘FlGS. 7 and 8 except that it is adapted 
to move longitudinally back and forth over the top sur 
face of the front plate member 1 18 in a horizontal path 
i.e., parallel to the horizontally mounted front plate 
member 1118. This cyclic movement of the spray pipe 
24 - developing cylinder 26 assembly again is accom 
plished by means of a pair of transversely spared, 
rotatable ball screws 28 and 30 suitably journaled for 
rotation adjacent each end thereof and threadably sup 
porting the subframe members 32 and 24 of the spray 
pipe 24 .- developing cylinder 26 assembly. While not 
shown, the ball screws 28 and 30 are reversibly driven 
by the same drive train described above in connection 
with the preferred embodiment of the present inven 
tion, thus causing the spray-pipe 24 - developing‘ 
cylinder 26 assembly to move cyclically in a longitu 
dinal direction over the surface of the exposed litho 
graphic plate being developed. The contact segments 
36 of the developing cylinder 26 similarly are indexed 
and oscillated back and forth in a transverse direction 
and serve to spread evenly over the surface of the litho 
graphic plate being developed the various chemicals 
and liquids used in the developing process and which 
are selectively supplied thereto by the spray pipes-24 in 
the same manner previously described. 

in this second embodiment of the developing ap~ 
paratus llltl, the excess chemicals and wash water ap~ 
plied during their pre-selected application cycles are 
caused to flow by the contact segments 36 of the 
developing cylinder 26 to each end 'of its longitudinal 
movement over the lithographic plate being developed, 
where a series of spaced, downwardly angled gutters 
1131i lead to a drain trough 182 which is thence drained 
by sewer (now shown). Thus, again, by completely au 
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tomated means, the present invention provides for 
lithographic plate development even a horizontal at 
titude while obviating the necessity for manual opera 
tions to apply the chemicals and liquids used in the 
developing process or to clean off the excess chemicals 
and liquids subsequent to their application. 
While the present invention has been described with 

some particularity of a pair of detailed embodiments 
thereof, it will become readily apparent to those skilled 
in the art that many variations in the details thereof can 
be made without departing from its scope. For exam 
ple, the vacuum means described for holding the litho 
graphic plate during the developing process could as 
easily be be replaced by mechanical locks, temporary 
adhesives, magnetic devices, and the like. Similarly, the 
various drives, while described as fully automated elec 
tric motors, fans, etc. could as readily be substituted by 
a combination of electric, hydraulic or pneumatic 
devices, all such substitutions being well within the per 
view of any person skilled in the art. 

It would also be within the skill of the art having the 
bene?t of the foregoing disclosure to appreciate that 
the lithographic plate developing apparatus of the 
present invention can be adapted as space and require 
ments dictate to maintain the plate to be developed on 
the apparatus at any angle with respect to the base 
ranging from about 0'’ (horizontal) to about 90° (verti 
cal) without departing from the scope of the invention 
as de?ned in the following claims. 
What is claimed is: 
l. A lithographic plate developing apparatus com 

prising: 
a. a horizontal base, 
b. a front plate member mounted on said base, 
c. holding means for temporarily but securely mount 

ing a lithographic plate to be developed on said 
front plate member, 

d. developing means spaced from and extending 
transversely across said front plate member and 
adapted for longitudinal cyclic movement back 
and forth over the front plate member in a plane 
parallel thereto, 
1. said developing means including a plurality of 

applicators for sequentially applying to said 
lithographic plate being developed the various 
chemicals and liquids used in the developing 
process during subsequent cyclic motions of said 
developing means, and - 

2. a plurality of contact means for evenly spread 
' ing said chemicals and liquids over the surface 
of the lithograph plate being developed, 
a. said plurality of contact means being selec 

tively indexable so as to provide predeter 
mined contact with said lithographic plate by 
only one of said contact means during any 
given cycle of said developing means, 
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8 
e. driving means for imparting said cyclic movement 

to said developing means, and 
f. oscillating means for imparting transverse back 
and forth motion to said contact means. 

2. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said front plate member is 
mounted on said base at an angle with respect thereto 
ran ing to about 90°. _ 

. A 1 ographic plate developing apparatus accord 
ing to claim 1 wherein said front plate member is 
mounted on said base in a horizontal plane parallel 
thereto. 

4. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said lithographic plate holding 
means comprises a vacuum chamber positioned under 
a plurality of openings provided in said front plate 
member in an area approximating the area to be occu 
pied by the lithographic plate temporarily but securely 
mounted thereon. 

5. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said plurality of applicators in 
cluded within said developing means is comprised of a 
series of transversely extending tubular members pro 
vided with a plurality of longitudinally spaced nozzle 
openings directed toward thelithographic plate to be 
developed, each tubular member adapted to supply one 
of the given chemicals or liquids used in the developing 
process. 

6. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said plurality of contact means 
included within said developing means is a cylindrical 
member comprised of a series of transversely extend 
ing, circumferentially spaced contact segments pro 
vided with a relatively soft material on the surface 
adapted to contact said lithographic plate being 
developed, and each contact segment is selectively 
placeable into contact with said lithographic plate by 
indexing means adapted to rotate said cylindrical 
member through a predetermined angle of rotation. 

7. A lithographic plate developing apparatus accord 
ing to claim vl wherein said driving means is comprised 
of a pair of spaced, parallel ball screws journaled for 
rotation adjacent each end and overlying said front 
plate member in a plane parallel thereto, said spaced, 
parallel ball screws threadably supporting said develop 
ing means, and means for imparting reversing rotation 
to said ball screws. 

8. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said oscillating means is a driven 
cam wheel-linkage means. 

9. A lithographic plate developing apparatus accord 
ing to claim 1 wherein said developing means includes, 
in addition, drying means selectively operable to dry 
said lithographic plate subsequent to completion of the 
developing cycles of said developing means. 

* 1' * * * 


