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ABSTRACT: A photographic processing device or the like in
which a web being transported is engageable at one or more
stations by processing rollers having a nonsmooth or
roughened periphery, and whose peripheral speed exceeds the
transport speed of the web. The processing device includes
‘mechanism for driving the rollers in one direction so that the
portion of the periphery thereof engageable with the leading:
end of the web is moving in the direction of web transport, and
for reversing the direction of rotation of the rollers so that the
portion of the periphery thereof engageable with the trailing
end of the web is moving in the opposite direction of web
transport.

3/4 - I8
e
4 32,/' D)
48 N 30
15 W 3
L — 16 a




3,552,293

PATENTED uA¥ 51971

Py Py Py @ -

85 HOLIMS W | 2
ONISYIAR—F— —|-— —— | | A5 N ——

T

s\ A

v oy
9 nmi-+%r-——x—1+--3-
2 /8 | o A & 9 HOLIMS
Sy3TI04 09 Av13Y
ONISS3008 — — opacaoon Pi| K ¥y 3 . 40103130
_ . 4 1.

.N.UH-H ) m?<n_

dNY 9 0S HOLIMS
d334 ON a334 HIWIL
- - MEETYTS

SNNNNN
AR §

AUAN

AN
AN

INVENTOR.

BY% KJM

WILLIAM L. CUTHBERT

ATTRONEYS

ot & Blogit

~

Q
"0
AWAVANANY

AN

94




3,552,293

_ 1 :
WEB PROCESSING DEVICE

BACKGROUND OF THE INVENTION

This invéntion relates generally to processing machines, and
more specifically to an improved web processing device or the
like.

In processing metal plates to be used as masters in a printing
operation, it is desirable to scrub a sensitized sheet to remove
dissolved polymer therefrom. This exposes the undersurface
of the plate to the developing solution and enhances the
development action. For this purpose, rollers having a
roughened or nonsmooth scrub surface have been used with
the scrub surface moving at a speed faster than the transport
speed of the plate. However, such differential movement has a
tendency to damage the leading or trailing end of the plate in
those situations where the scrub surface is moving in a
direction opposite to the plate movement. This problem has
been solved by providing an improved processing device in
which the direction of rotation of the processing rollers is au-
tomatically altered in relation to the leading and trailing ends
of a sheet so that the ends thereof are not damaged as the
sheets are transported through the processing rollers.

SUMMARY OF THE INVENTION

This invention includes within its scope an improved web
processing device in which the peripheral speed of nonsmooth
processing rollers exceeds the transport speed of a web such as
sheet or the like, and the direction of rotation of the
processing rollers is periodically altered in relation to the lead-
ing and trailing ends of the sheet to prevent damage thereto.

One of the objects of the present invention is to provide a
processing device for a web in which the direction of rotation
of the processing rollers is controlled in relation to the leading
and trailing ends of the web so that no damage results thereto.

Another object of the invention is to process webs with rol-
lers having relative motion between the web and roller surface
in engagement therewith without damaging the trailing or
leading ends of the web. :

Objects and advantages other than those set forth above will
be apparent from the following description when read in con-

" nection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a schematic view in side elevation of a processing
device in which a preferred embodiment of this invention is in-
corporated; and

FIG. 2 is an electrical circuit diagram for the processing
device of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to the drawings, this invention is shown in con-
nection with a film processing device 4 having in succession a
solution applicating station 6, a sheet detecting station 8, a
developing station 10, a desensitizing station 12, and a drying
station 14. A processing device of this type is particularly use-
ful for the processing of metal plates for use as masters in a
printing operation. The processing device 4 has a transport
mechanism for transporting a web such as a sheet of photo-
graphic material 15 or the like which is to be processed
through the aforementioned stations of the processing device.
The transport mechanism comprises a plurality of opposed,
engaged pairs of transport rollers 16, 16’ spaced such that the
distance between the pairs of transport rollers 16, 16’ are less
than the length of a sheet. Accordingly, at least one pair of
transport rollers is in engagement with a sheet 15 or plate at all
times. A sheet 15 of photographic material introduced into the
nip of the entrance transport rollers 16’ is transported through
the solution applicating station 6 where a developing solution
17 is applied to the sheet by any well known solution applying
devices such as spray heads shown schematically at 18, The

solution is spread evenly on the sheet by a resilient flap 20.
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pivotally secured to a rod 22 at one end and having its free end
urged by gravity into engagement with the sheet. Any excess
solution 17 from sheet 15 drops into an inclined catch pan 24,
and is returned by gravity into a developer tank 26 at the
developing station 10. The catch pan 24 is shown integral with
tank 26, although it may be separately fabricated and secured
to pan 24 by any suitable means. Two pairs of the aforemen-
tioned transport rollers 16 are positioned at the developing
station 10 with the lower rollers thereof partially immersed in
the developing solution 17 for applying solution to the sheets
15 and transporting the sheets therethrough.

At the desensitizing station 12, pairs of opposed, engaged
transport rollers 16 are positioned at the entrance and exit of
the densitizing station, the lower rollér of each pair being par-
tially immersed in a desensitizing solution 24. In metal plate
processing devices, the desensitizing solution may be a gum
solution for applying gum arabic to the processed plate to pro-
tectit.

. The drying station 14 may comprise any suitable dryer, in
this instance shown as a pair of opposed plenums 26 having
nozzles 28 therein for directing heated air into engagement
with opposite surfaces of the processed sheet 15 for guiding
the sheet through the drying station and into the nip of a pair
of transport rollers 16. The dried sheet 15 is guided around a
curved path by a plurality of idler rollers 30 and into the nip of
a pair of exit rollers 16 which transport the sheet through an
exit opening 32 in the device 4 and onto the top 34 of the
device. .

A first pair of opposed, engaged processing rollers 36 is
positioned at the entrance of the developing station 10 with
the lower roller partially immersed in the developing solution
17 for applying solution to the nip.of the rollers. In this appli-
cation, the processing rollers 36 have a roughened periphery
for scrubbing the sensitized sheet 15 to remove dissolved
polymer in the case of metal plates, to increase agitation, and
to flood the sheet with solution. Two other similar pairs of op-
posed, nonsmooth processing rollers 36 are. interposed
between the aforementioned pair of transport rollers 16 at the
developing station 10 with the lower rollers thereof also par-
tially immersed in the processing solution 17.

At the desensitizing station 12,.a pair of opposed, non-
smooth processing rollers 36 similar to the aforementioned
processing rollers are interposed between the transport rollers
with the lower roller of each pair partially immersed in the
desensitizing solution 24. In the case of metal plates, these rol-
lers 36 remove developer from the plate, and apply thereto a
gum arabic protective coating.

The transport and processing rollers 16, 36 are driven by
separate drive motors 40, 42 respectively of any suitable type
under the control of a timer mechanism of known type. The
entrance transport rollers 16 into which the sheet is first in-
troduced are connected to the transport drive motor 40
through a clutch 44. The operation of the transport and
processing rollers 16, 36 in relation to a sheet 15 being trans-
ported through the processor 4 is controlled by a control
system shown in FIG. 2 which includes any suitable sheet de-
tector switch 46 shown in FIG. 2 as a single pole, double throw
switch, and having an arm 46’ positioned between the en-
trance transport rollers 16’ and the first pair of processing rol-
lers 36 and engageable by the leading end of a sheet 15 for a
purpose to be explained hereinafter.

The operation of the photographic processing device 4 will
now be described in relation to FIGS. 1 and 2 of the drawings.
Initially, turning on the processing device by closing any suita-
ble on-off switch, not shown, connects the power supply to the
transport and processing motors 40, 42 respectively for driv-
ing the transport and procescing rollers. A sheet 15 of exposed
photographic material is. initially introduced into the
processing device 4 through an inlet opening 48, and fed into
the nip of the entrance transport rollers 16’ which are driven
in a direction shown by the arrow to transport the sheet
through the processing device. The sheet 15 is transported
through the spraying apparatus 18 which directs developing
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solution on both sides of the sheet The leading edge of sheet
‘15 moves detector arm 46’ and switch 46 from its normal posi-
tion A to a position B. This electrically connects the power
source through a normal position C of a single-pole, double-
‘throw timer switch 50 to a timer mechanism including a timer
motor 52 and a cam system 54 driven thereby to initiate
operation of the timer motor 5§2. The sheet 15 is transported
by transport rollers 16 between the processing rollers 36 at the
developmg station 10 subjecting the sheet to thé action of the’
processing rollers 36 which are operating at a speed in excess
of the transport speed of the sheet. As soon as sufficient time
has elapsed to permit sheet 15 to enter the first pair of trans-
port rollers 16 at developing station 10, the cam system opens
a normally closed clutch switch 56 deenergizing clutch 44 and
disconnecting the transport motor 40 from the entrance trans-
port rollers 26, allowing them to idle. This prevents the in-
troduction of another sheet 15 into the processor until the en-
trance transport rollers 16’ are reenergized. Substantially
. srmultaneously, the cam system actuates a single-pole, single-

throw reversing switch 58 moving it from its normally open

position to its closed position actuating a relay 60. The relay

60 moves a single-pole, double-throw switch 62 from its nor-

mal posmon E to a position F turning off a “feed”” lamp and

tirning on"a “no feed” lamp. The relay 60 further actuates

two single-pole, double-throw switches 64, 66 moving switch
.64 from normal posmon Gto posmon H, and the other switch
66 from normal posmon I to position J for reversing the power

leads to the processing roller drive motor 42 for driving all of

the processing rollers 36 in a reverse direction. Accordmgly,

as the trarlmg end of sheet 15 passes between the pairs 16 of 3

processing rollers at the developmg station 10, the periphery
of the processmg rollers 36 in engagement with the sheet will
be moving in a direction opposite to the direction of move-
ment of the sheet so that the roughened surface of the’
processing rollers 36 wiil not damage the trailing €nd of the
sheet as’ it passes therethrough Also, as the leading end of
sheet 15 arrives at the nip of the first pair of processing rollers
36 at the desensmzmg station 12, the portion of the periphery
of the processmg rollers 36 engageable with the sheets will
1iow be moving in the same direction as the'sheet, and hence
will not damage the leading end of the sheet as it enters the mp
of the rollers. Following reversal of the processing roller drive”
motor 42, the cam system moves timer switch to position D
deenergizing the timer motor 52
. When the trailing end of sheet 15 passes the detector switch
46, the detector switch is returned from position B to its nor-
mal position A reactrvatmg the timer mechanism through
tiriiér switch §0, now in position' D. When sufficient time has
elapsed for the trailing end of sheet 15 to clear the processing
roliers 36 at the developing station 10, the cam system returns
the reversing switch 58 to its normally open position deener-
gizing relay 60 and returning switches 64, 66 to their normal
positions E, G respectively to again reverse the direction of
rotation of all of the processing rollers 36 to their normal
diréction of rotatior. Accordmgly. as the trailing end of sheet
18 passes between the processmg rollers 36 at the desensitiz-
ing station 12, the portion of the periphery of the processmg
rollers 36 in engagement with the sheet will now be moving in
thé opposite direction of the sheet, and hence will not damage
the trailing end as it passes therethrough The processed sheet
15 enters the drying station 14 where it is subjected to heated
air for drymg the sheet and guiding the leading end thereof
into the nip of transport rollers 16. The dried sheet 15 is trans-
ported around the turn-around idler rollers 30, through exit’
opening 32 and onto the top 34 of the processmg device 4.

The invention has been described in detail with particular
reference to a preferred embodiment thereof, but it will be un-
derstood that variations and modifications can be effected
within the spirit and scope of the invention as described
hereinabove, and as defined in the appended claims.

I claim:

1. In'a processmg device having a processing station, the
comb}nanon comprisifig:
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means for transportmg a web havmg leading and trailing
ends through the processing station in one direction;

movable processmg means at the processmg station having
a web engaging portion for processing the web as it is
transported therethrough in said one drrectlon, and

means coupled to said processing means for controlhng the
direction of movement of said processing means in timed.
relation to a web transported through said processmg
device in said one dtrecnon so that said web engaging
pomon when in, engagement with. thé’ leadmg end of the
web is moving in said one direction of web transport, and .
said web engaging portxon when in engagement with the
trailing end of the web is moving in the opposite diréction
whereby damage to the leadlng and trailing ends of the
web is prevented as the web is transported through the
processing device in said one direction. :

2. The invention accordmg to claim 1.wherein said movable
processing means comprises rollers: having a roughened
material engagmg surface.

3.The invention accordmg to claim 1 wherein said movable
processing means comprises a pair of opposed engageable rol-
lers through which the web s transported, said rollers havmg a
roughened web engagmg surface.

4. The invention accordmg to claim 1 wherein said con-
trolling means comprises a reversible motor drrvmgly con-
nected to said movablé processing means, a reversmg switch-
for said motor, and means for actuating said reversing switch.

§. The invention according to-claim 4 wherein said actuat-
ing means comprises a cam connected to said switch, and a

0 timer motor for dnvmg said cam.

6. In a processing device having first and second processing.
stations, and medns for transportmg a web through the sta-
tions in one. direction and in succession for processing the’
web, the’ combmatron compnstng
first means at the first station having a web engaging portlon
movablé in the direction of web transport for engaging
and processing ‘the web as'it is transported therethrough

second means at the second station having a web engaging
portion movable in the opposrte direction of web trans-
port for engaging and processing the web as it is trans-
ported therethirough; and

-means coupled 'to said first and second processing means for
reversing the direction of movement of said first and
second processing means in timed relation during trans-
port of the web whereby when said portions of said first
and second. processmg means engage the leading end of
the web they are moving in the direction of web transport,
and when said pgrtions of said first and second processmg
rieans engage the trailing end of the web they are'moving
in the opposite direction of web transport

7. The invention accordmg to’ claim 6 wherein said
reversing means comprises a reversible motor drivingly con-
nected to said first and second processing means, a reversing
switch for said motor, and means for actuating said reversing
switch.

8. The invention accordmg to claim 7 wherein said actuat-
mg means comptisés a cam connected to said switch, and a
timer motor for driving said cam.

9. The invention accordmg to.claim 6 wherein said web
transporting means ‘coniprises a ‘transport motor, and trans-
port rollers including-entrance transport rollers driven by said
transport motor; said reversing means comprises a reversible
motor drrvmgly connected to said first and second processing

_means, a reversing swrtch for said reversible motor, a cam

connected to said reversing switch, and a timer motot for driv-
ing said cam; said- transportmg means further having a clutch
mterconnectmg said’ entrance transport rollers to said trans-
port motor, and a clutch switch for said clutch’ actuable by
said cam in timed relation to the transport of the web for dis-
ablmg said entrance transport rollers to prevent the introduc-
tion of another web .into the processmg device until said en-
trance transport rollers are enabled.



