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PLEASE NOTE

The information contained herein is based on the experience and knowledge relating to the subject matter gained by
Eastman Kodak Company prior to publication.

No patent license is granted by this information.

Eastman Kodak Company reserves the right to change this information without notice, and makes no warranty, express
or implied, with respect to this information. Kodak shall not be liable for any loss or damage, including consequential or
special damages, resulting from the use of this information, even if loss or damage is caused by Kodak’s negligence or
other fault.
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SECTION 1
Product Description

The KODAK X-OMAT 270 RA Processor is a
general-purpose radiographic processor. It uses a
conventional roller transport system to accommodate
both roll and sheet film.

Features of the 270 RA Processor include
microprocessor control, an improved operator
interface, improved error detection and indicators,
and “smart” replenishment. The 270 RA Processor
also provides 4 operator-selectable film cycles, which
run at 4 default transport speeds:

* K/IRA
* Rapid
« Standard
« Extended

Each cycle has default parameters for transport
speed, developer, and fixer replenishment volumes
and for developer, fixer, and dryer temperatures.
These default parameters are stored in memory but
can be modified by the operator. A battery supplies
uninterrupted power to memory so that the
parameters do not have to be reentered each time
the Processor is deenergized.
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All cycles, except for the K/RA cycle, use standard
RP chemicals and film. The K/RA cycle, however,
requires the new RA chemicals and film.

The 270 RA Processor is available in two versions:

» stand-alone Processor

* integrated version incorporated into the KODAK
X-OMAT Multiloader 300.

This publication addresses the stand-alone
version only. The publication Part No. for the
Theory Guide for the integrated Processor is
TG3058-1.

NOTE

The software in the Processor is
occasionally upgraded, which affects
the operation of the Processor. The
information in this Theory Guide
applies to version 2.50 software.



Processor Operation

The operator feeds patient film from the feed tray
into the Processor. The film is then transported
through the machine by a network of motor-driven
rollers known as the film transport assembly.

The film travels through 2 chemical tanks and a
wash system, where the following solutions are
applied to the film:

(1) Developer

This solution converts the invisible latent
image on the film to a visible image.

(2) Fixer
This solution stops the continued
development of the visible image by
removing unused silver halide crystals from
the film. The RP fixer also increases the
permanency of the visible image by
hardening the emulsion. The RA fixer,
however, does not include a hardener
because the film has a pre-hardened
emulsion.

(3) Water
The water removes all excess fixer from the
film, which prepares the film for drying.
This ensures a permanent image on the
film.

Upon exiting the wash tank, the film is transported
through a dryer. In the dryer, a blower circulates
warm air across the surface of the film. The dry,
processed film then exits the Processor.

The following circuit boards monitor and control
Processor functions. The role of each circuit board
is described in more detail elsewhere in this
publication.

« interface circuit board (200 circuit board)

« display circuit board (300 circuit board)

e microprocessor circuit board (500 circuit board)

« universal film detector circuit board (5600 circuit
board)

FIXER/WASH
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CROSSOVER TOP EXIT
DEVELOPER/FIXER
CROSSOVER
L | |
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> 7LV
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DEVELOPER \ RACK DRYER
RACK FIXER
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While the film moves through the various chemical
tanks, the Processor is controlling several other
functions. These functions create optimum
processing conditions in the tanks:

¢ Maintaining the Correct Temperature of the
Developer and Fixer

This function is accomplished by controlling the
developer heater and the fixer heater. The heaters
are located inside the developer and fixer
thermowells. The solution thermistors sense the
temperature of the developer and fixer in the
thermowells.

» Cooling the Developer

This function is accomplished by energizing

2 solenoids; the wash water solenoid and the
developer cooling solenoid. When the wash water
solenoid opens, water is supplied to the wash rack.
The water collects around a heat exchanger at the
bottom of the wash tank. When the developer
cooling solenoid energizes, developer flows through
the heat exchanger. The cooler water surrounding
the heat exchanger effectively cools the developer
solution.

* Replenishing the Developer and Fixer Tanks

This function is accomplished by activating the
developer and fixer replenishment pumps each
time 0.15 m2 (238 in.?) of film are measured by the
film detector. The amount of solution added to the
tanks during each replenishment cycle is specified
by the operator. External replenisher tanks or an
automixer is connected to the Processor to supply
the developer and fixer solutions.
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* Maintaining the Correct Temperature in the

Dryer

This function is accomplished by energizing a
blower motor and air heaters to circulate warm air
across the surface of the film. A dryer thermistor
senses the temperature of the air in the dryer. The
Processor also includes a manually resettable
safety thermostat to sense abnormal temperatures
and shut off the heater.

Transporting the Film through the Processor

This function is accomplished by energizing the
main drive motor when film is detected by the
universal film detector. The drive motor drives the
rollers that transport the film from the entrance
rollers, through the Processor, and to the exit.

The drive motor controller provides a feedback
signal, which allows the processor control software
to compensate for varying torque loads and
maintain a constant transport speed.

» Diagnostic Features

The Processor also includes special software that
allows the Processor to interface with an IBM
compatible portable computer. This feature
increases diagnostic capabilities and provides quick
updating of processor software. With the portable
computer, new software can be downloaded
directly into the Processor, rather than installing
new memory chips.



SECTION 2

System Initialization

When power is applied, the software checks the (8)
setup and operation of the Processor. The system

initializes variables, 1/0 ports, serial communications

ports, the film detector, and the display panel.

The initialization begins with a self-check to verify
correct operation of the Processor. The self-check
verifies the:

(1) Operation of the internal RAM and external
RAM

(2) Checksum of the main program EEPROM
(3) Checksum of the bootstrap PROM

(4) Operation of external input/output devices
If the self-check locates an error, the
Processor will display a fatal EO01 error. If the
self-check is successful, the initialization
continues and the Processor:

energizes the recirculation pump after the
solutions reach their operating levels

This circulates the developer and fixer
solutions through the thermowells where they
are heated, if necessary. A ready condition will
be displayed when the solutions reach their
operating temperatures. If the temperature
increases too slowly, however, an error
condition occurs.

The microprocessor uses algorithms and
controls to monitor the temperature of the
solutions. The temperatures should increase at
a normal rate within 15 - 20 minutes. The chart
below illustrates the relationship between
temperature and time.

If the initialization sequence is completed
successfully, the Processor will display a “Ready”

(5) energizes the wash water solenoid, allowing message.

water to flow into the Processor
(6) energizes the dryer blower and air heater

(7) checks the developer and fixer solution levels
If the levels are not correct, the
replenishment cycle activates and the tanks are
filled. If the level does not reach the correct
level within 4 minutes, a tank fill error occurs.

upper limit

e

Solution
Temperature

lower limit

NOTE

The status LED DS7, located on the
500 circuit board, flashes on and off at
¥-second intervals when the software
is operating correctly.

Warmup Time

H108_9016BC
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SECTION 3
Film Transport

Film Detection

Now that the Processor is ready, the operator can
process film. The operator loads the exposed patient
film through a slot at the feed end of the Processor.
As the film enters the Processor, it passes through a
film detector. The film detector has 22 infrared LEDs
and detectors that sense the presence of film. The
Processor then exits the standby mode and enters
the operating mode. If an error exists in the
Processor (for example, solution or dryer
temperatures not up to setpoint), the alarm will sound
twice.

DETECTOR

DETECTOR
CROSSOVER
ASSEMBLY
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When the Processor enters the operating mode, the
following occurs:

(1) The main drive activates.

(2) The wash water solenoid energizes, providing
water to the wash rack after an amount of time
and allowing the lead edge of the film to start
exiting the fixer rack. This is done to conserve
water.

(3) The dryer blower and heater energize.

(4) The safelight receptacle turns off if the safelight
receptacle mode has been activated.

The lead edge of the film then causes the entrance
rollers on the detector crossover to separate. As the
rollers move up, the magnets on either end will
actuate one or both of the detector switches S1 and
S2. This signals the film detector to begin computing
film area.

DETECTOR
CROSSOVER
ENTRANCE
ROLLER

detector

infrared LED (22)
(22)

MAGNET (2)

DETECTOR
SWITCH (2)

[ —

b
@ @g\\%\ 0
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Universal Film Detector (5600 Circuit Board)

This section provides a detailed explanation of the
film detector operation. The film detector begins
computing film area when the detector crossover
rollers actuate the detector switches.

The film detector measures film area by pulsing 22
infrared LEDs at a known rate based on the film
transport speed. As the film passes through the film
detector some of the pulses will be blocked by the
film. The number of blocked pulses varies,
depending on the width of the film. The film detector
counts the undetected infrared pulses and calculates
the area of film being processed. The information is
sent to the 500 circuit board via a serial
communication link. The microprocessor then uses
this information to calculate replenishment pump
on-times.

When the film detector stops detecting film, the
Processor advances the film counter by 1 and
initiates the following timing sequences:

¢ 3-Inch Spacing Sequence
This sequence lasts for the amount of time it takes
the Processor to transport the film 3 inches
(76 mm). When the sequence ends:

(1) The alarm sounds once, indicating that
another film can enter the Processor.

(2) The safelight receptacle turns on if the
safelight mode has been activated.

¢ Film Clear-Out Timing Sequence
This sequence determines when the film should
exit the Processor.

255

The film detector accomplishes its task by performing
several internal functions:

» Scanning Mode

The film detector performs an analog-to-digital
conversion on the output of the individual infrared
detectors. If the output of an infrared detector falls
into the range labelled LED BLOCKED REGION
(see the table below), the software assumes that
film is between the LED and the infrared detector.
If the output of an infrared detector falls into the
range labelled LOWER GUARD REGION, LED
NOT BLOCKED or UPPER GUARD REGION, the
software will assume that no film is between the
LED and the infrared detector.

Since the film passes through the device at a
constant speed, and the LEDs are pulsed at a
known rate, the film area is determined simply by
adding the number of times each LED-detector pair
is blocked by the film. After an amount of film
equal to the film threshold is detected, a command
is sent to the 500 circuit board indicating that

0.15 m2 (238 in.2) of film have been detected.

UPPER GUARD REGION

infrared

LED NOT BLOCKED REGION

detector
output

LOWER GUARD REGION

LED BLOCKED REGION

2B6847



* Run-Time Calibration

The film detector automatically calibrates itself to
compensate for performance changes caused by
dirt, age, or environmental conditions. The
calibration feature is implemented by adjusting the
power to each of the LEDs if the output of an
LED-detector pair falls outside the predetermined
range (LED NOT BLOCKED REGION) when film is
not present.

When the output of an infrared detector lies in
either the UPPER or LOWER GUARD REGIONS,
the software will either increase or decrease the
power to the associated LED so the next time the
LED-detector is sampled, the output will fall closer
to the LED NOT BLOCKED REGION. The power
is increased or decreased in increments of 0.4% to
prevent overcompensation.

e Start-Up Calibration

The film detector calibrates itself at start-up by
supplying each LED with minimum power and
increasing it until each infrared detector output falls
into the LED NOT BLOCKED REGION. The
device assumes there is no film present between
the LED-detector pairs when the calibration is
done.

2B6847

IMPORTANT
* Do not allow external light to fall on the sensors
during the start-up calibration.
* Do not leave film in the film detector, where it
would block the LED output.

Scan Parameters

To ensure accurate measurement of film area, the
rate the LEDs are pulsed is fixed for any given
Processor transport speed. To minimize the
amount of infrared light exposure to the film, the
LEDs are turned on for a period of approximately
20 microseconds. This ensures that the film
detector will not fog laser imaging films.

Error Detection

The software continuously monitors all
LED-detector pairs for proper operation. It will
indicate an E137 error when 3 total, or more, pairs,
or 2 pairs side by side, fail as indicated below:

- Calibration Error:

If an LED-detector pair cannot be calibrated
within the specified limits either at start-up or
while in scanning mode, the data from that pair
will not be used in film area computation.

- Blocked Error:

If an LED-detector pair appears blocked for a
period exceeding the time required to transport a
150 m (500-foot) length of film, the pair is
considered inoperable. Information from the pair
will not be used in film area computation.



Drive System

Now that the feed signal has been sent, the circuit
for the drive system activates. See the figure on the
next page.

The cover interlock switch is one of two conditions
that must be met before the drive engages. If the
top cover is opened, the transport driver is disabled
and an error code, E128, is displayed. The transport
driver is also disabled if the operator has accessed
the “GO TO SETUP” option from the main menu.
The transport driver will start when the top cover is
lowered and the operator returns to the main menu.

The second condition requires that the 5600 circuit
board (film detector) detects the presence of film.
The 5600 circuit board sends a command to the 500
circuit board, which starts the drive.

The 200 circuit board from the interface panel, if
connected to other equipment, provides input to
the microprocessor. This input, which travels through
the processor interface connector (PIC) or electrical
interface on the interface panel, tells the Processor to
exit the standby mode.

Speed Control

Now the microprocessor can engage the drive. The
quad power supply supplies +24 V DC through fuse
F2 to the drive motor controller. The 500 circuit
board then outputs a variable speed value (from O -
6 V DC) to the speed input terminal of the drive
motor controller. The speed value varies, depending
on the speed of the selected processing cycle.

The voltage to the speed input terminal is varied by a
digital-to-analog (D/A) converter chip on the 500
circuit board. The digital speed value is written to
the D/A converter, where it is converted into an
analog value (0 - 6 V DC). The higher the digital
value, the higher the analog value. The analog value
then enters the speed input terminal, which causes
the drive motor to change speed. The higher the
analog value, the faster the speed of the drive motor.

Because rapid changes in motor speed cause
excessive current draw, the full speed value cannot

10

be written immediately to the D/A converter. Instead,
the drive motor is gradually increased to the desired
speed. This is accomplished by ramping the D/A
value from O to the set speed value. This ramping
takes approximately 1 second to complete.

Speed Check

The drive motor is a brushless, variable-speed, DC
motor. It contains a pulse generator, which sends
feedback signals to the motor controller, indicating
the speed of the drive motor. The motor controller
converts the analog signals into digital signals, and
sends them to the 500 circuit board. The
microprocessor uses this information to either
increase or decrease the speed of the drive motor
until it is correct.

The feedback pulses are produced at a rate of 12
per revolution of the drive motor. The pulses are
counted by the microprocessor.

Transport Errors

 Inoperative Transport Error
(Fatal Error E004)

If the feedback pulse count for 1 second is less
than 5, the count value is calculated as zero
transport speed and an inoperative transport error
occurs (fatal error E004). An E004 also occurs if
the D/A converter count reaches its maximum or
minimum value (255 or 0).

* Loss of Transport Speed Control Error
(Nonfatal Error E041)

If the speed of the drive motor is 3 inches/minute
above or below the setpoint for a period of

10 seconds, a loss of transport speed control error
(nonfatal error E041) will occur. If this error exists
for 2 minutes, it will change to an inoperative
transport error (E004).

2B6847
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Drive Components

The drive motor supplies drive to a network of rollers
called the film transport assembly. The drive is
provided through a drive chain, shaft, and worm
gears. Each worm gear then meshes with a drive
gear on the racks in the film transport assembly.

DRIVE -
GEAR (6) RS

DRIVE
CHAIN

DRIVE SHAFT
and
WORM GEARS

H104_0471DCA
H104_0471DA
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Film Transport Assembly

Now that drive is supplied to the film transport
assembly, the detector crossover transports the film
into the Processor. When the trailing edge has
traveled 7.6 cm (3 in.) into the Processor, the alarm
on the film detector will sound. This indicates that
another sheet of film can be fed into the Processor.

NOTE

A double sound from the alarm is also
possible. This occurs if the Processor
has an error condition when the film
detector detects the leading edge of
the film.

The film is transported to the developer rack, the
fixer rack, the wash rack, and the dryer rack. The
racks consist of a series of rollers driven by chains
and gears. Although the developer and fixer racks
are similar, they cannot be interchanged. This is
especially important to prevent chemical residues
from contaminating other solutions.

Between each rack is a crossover assembly that
transports the film between racks. The pressure
applied by the rollers also removes any remaining
solutions from the film surface before it enters the
next rack.

When the film leaves the wash rack, it passes into
the dryer rack. Here, squeegee rollers remove
remaining droplets of water across the film surface,
to encourage fast, uniform drying. The rollers in the
dryer rack then move the film through the dryer rack
and out of the Processor into the receiving tray.

2B6847
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SECTION 4
Processing

Overview

As the film moves through the film transport
assembly, the film passes through several tanks
where the film is processed. The processing
procedure involves 4 different stages. These stages
and how they are controlled are described in this
section.

Developer Tank

The film enters the developer tank first. In this tank,
a developer solution converts the invisible latent
image on the film to a visible image.

The processing tank contains approximately 8% litres
(2¥4 gallons) of developer solution. The solution in
the external container is a mixture of developer

DEVELOPER
THERMOWELL

MOTOR

14

chemical and water. The solution is replenished
automatically from an external tank of solution or
automixer. For more information about
replenishment, see page 34.

Developer Recirculation

The developer recirculation pump circulates the
developer solution continuously through a thermowell
where it is heated when necessary. The developer
also passes through a filter.

The developer recirculation pump is magnetically
coupled with a motor. The developer and fixer
recirculation pumps use the same motor.

DEVELOPER
RECIRCULATION PUMP

H104_0472BCA
H104_0472BA
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Developer Level Detection

Recirculation takes place only when both the
developer and fixer tanks are full. A full condition is
detected by a sensor in the level sensing reservoir.

When the tank is full, the developer level sensor
probe is immersed in the solution, providing a path to
ground on the developer heater case. This lowers
the resistance of the circuit. The microprocessor,
which monitors the circuit, detects the lower
resistance and determines a full solution level. When
the level is not high enough to cover the probe, the
resistance of the circuit is higher. The
microprocessor detects the high resistance and
determines a low-level condition.

NOTE

« If the level sensor probe is not
immersed in developer solution for
10 consecutive readings
(approximately 5 seconds), the
solution is considered low.

« If the level sensor probe is immersed in
solution, the developer solution is
considered at the operating level.

» The level sensor probe may not function
correctly if water is in the tank instead of
developer, because water does not have the
same conductivity as the developer solution.

2B6847
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Developer Recirculation Control Circuit

The diagram below shows the recirculation control
circuit. For more details, see the AC and DC circuit
diagrams at the end of this theory guide.

Before recirculation will begin, both the developer
and fixer solutions must be at the correct levels in
the tanks. This occurs when the probes for the
developer and fixer level sensors are immersed in
solution, providing a path to ground.

If the solution levels are correct and power is applied
to the Processor, the microprocessor energizes the
recirculation relay K503 (and LED DS3). This

provides power to the recirculation pump, causing it
to energize and recirculate the developer.

NOTE

« When an enable relay is energized,
the corresponding LED on the 500
circuit board will also energize.

* Relays that are designated with a K (for
example, K501) are electromechanical
relays, which are mounted on the 500 circuit
board. Relays that are designated with
SSR (for example, SSR U3) are solid state
relays, which are mounted in the electrical
box.

BLOCK DIAGRAM
DEVELOPER/FIXER RECIRCULATION CONTROL
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500
BOARD
DEV. AJ,
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"\ PROBE 4T7
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Developer Temperature Control
Monitoring the Temperature

While the developer is recirculating, a thermistor in
the thermowell monitors the temperature of the
solution. The resistance of the thermistor changes
inversely with the temperature of the solution. This
data is sent to the microprocessor, which controls the
heating and cooling systems. For more information
about the control circuitry of the thermistor, see

page 40.

The temperature is determined by performing an
analog-to-digital (A/D) conversion on the resistance
of the thermistor. This data is then converted to a
temperature by means of a software algorithm. The
temperature is then compared to the setpoint to
determine if heating or cooling is required. The
temperature is read every % second.

Heating System

The developer solution temperature must be
controlled to provide optimum conditions for
processing film. A heater, located inside the
thermowell, pulses at different duty cycles to maintain
the optimum temperature. The microprocessor
controls the duty cycle of the heater based on the
data received from the thermistor.

The heating of the developer is controlled by a
proportional method, which operates in the following
manner:

(1) The heater is turned on full until the temperature
of the solution is less than 0.28°C (0.5°F) below
the setpoint.

(2) The heater operates on a duty cycle of 60%
until the temperature of the solution is less than
0.17°C (0.3°F) below the setpoint.

(3) The heater operates on a duty cycle of 40%
until the temperature of the solution is less than
0.06°C (0.1°F) below the setpoint.

(4) The heater operates on a duty cycle of 20%
until the setpoint temperature is reached.

(5) When the setpoint temperature is reached, the
developer heater shuts off.

18

Cooling System

When the temperature of the developer is 0.17°C
(0.3°F) higher than the setpoint for 5 consecutive
readings, the cooling system is activated. The wash
water solenoid must be energized before cooling can
begin. This solenoid supplies water to the area
around the heat exchanger in the bottom of the wash
tank.

The developer cooling solenoid L2 then energizes,
allowing some of the developer to circulate through
the heat exchanger. The water surrounding the heat
exchanger effectively cools the developer. The
cooler developer then returns to the main
recirculation line.

The cooling cycle continues until the developer
temperature is 0.06°C (0.1°F) below the setpoint for
1 reading of the developer thermistor. The developer
cooling solenoid then deenergizes, shutting off the
developer supply to the heat exchanger.

Temperature Display

The developer temperature displayed on the display
panel is calculated by averaging 10 consecutive
temperature readings. Therefore, it is updated
approximately every 7 seconds.

2B6847



2B6847

DEVELOPER

THERMOWELL
DEVELOPER
Sggg\-lg\:g DEVELOPER
RECIRCULATION H104_0078BCD
PUMP H104_0060BA

HEAT
EXCHANGER

H104_0334BCA
H104_0334BA

19



Temperature Control Errors

The developer heating and cooling systems are
responsible for maintaining the developer at the
current processing cycle temperature setpoints under
all operating conditions. If the developer solution
falls outside the tolerance zone, and the software
cannot correct the temperature within a specified
time limit, the Processor will display an error
message.

The developer solution should stabilize at the
setpoint temperature within 20 minutes after start-up
or a cycle change, and within 5 minutes during
normal operation. If the rate of change for the
developer temperature is not within the
specifications, the Processor will display one of the
following error messages:

« Unable to Determine Developer Temperature
(E034)

If the thermistor is opened or shorted, or if the
temperature control A/D converter is not operating
correctly, an E034 will be displayed (if it is the
highest priority). This error cannot be cleared
unless the Processor is deenergized and then
energized again. For more information about this
condition, see the thermistor control section on
page 40.

« Loss of Developer Heating Ability (E037) and
Loss of Developer Cooling Ability (E038)

The rate at which the developer solution is heated
and cooled is checked. If the rate is not correct,
the appropriate error code will be displayed (if this
error is the highest priority). These errors are
cleared when either the rate corrects itself or the
setpoint temperature is reached.

The cooling rate is checked as long as cooling is
needed. The heat rate is checked only when:

- the developer heater is on full

- the temperature of the solution is above 29°C
(84°F)
- the replenishment pumps are not on

NOTE

* minimum heating rate = an increase
of 1.1°C (2.0°F) every 2 minutes

* minimum cooling rate = a decrease of
0.05°C (0.1°F) every 3 minutes
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Developer Temperature Control Circuit

The diagram on the opposite page identifies the main
components and the electrical requirements for the
developer temperature control circuit. For more
detailed circuit information, see the AC and DC
circuit diagrams at the end of this theory guide.

NOTE

The recirculation pump, the heating
circuit, and the cooling circuit will not
activate if the developer and fixer tanks
are not full. The developer and fixer
level probes inform the microprocessor
when the tanks are full. When the
tanks are full, relay K503 is energized,
turning on the recirculation pump, and
the heater enable relay K504 is
energized. Then the microprocesor will
react to the temperature input received
from the developer thermistor.

If the temperature is below the setpoint, the
microprocessor applies DC voltage to the developer
heater control U1 relay. When U1 energizes, the
developer heater turns on. The developer heater
operates continually, but at different duty cycles,
depending on the difference between the detected
temperature and the setpoint.

If the temperature is above the setpoint, the
microprocessor turns off the developer heater and
activates the wash water solenoid (if it is not already
energized) and the developer cooling solenoid. The
developer cooling solenoid opens the path to the
heat exchanger in the wash section, allowing
developer to enter the heat exchanger and be cooled
by the wash water.

NOTE

* When an electromechanical relay
energizes, the corresponding LED on
the 500 circuit board also energizes.

* Relays that are designated with a K5 (for
example, K501) are electromechanical
relays, which are mounted on the 500 circuit
board. Relays that are designated with
SSR (for example, SSR U3) are solid state
relays, which are mounted in the electrical
box.
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Fixer Tank

After the film is developed, it leaves the developer detected by a sensor in the level sensing reservoir.

tank and is transported into the fixer tank. This tank When the tank is full, the fixer level sensor probe is
contains fixer solution, which stops the development immersed in solution, providing a path to ground on
of the visible image on the film. It also increases the the fixer heater case. This lowers the resistance of
permanency of the visible image. The fixer solution the circuit. The microprocessor, which monitors the
accomplishes this by removing unused silver halide resistance of the circuit, detects the lower resistance
crystals from the film. and determines a full solution level. When the level

is not high enough to cover the probe, the circuit has
a high resistance. The microprocessor detects the
high resistance and determines a low-level condition.

The fixer tank is almost identical in operation to the

developer tank. It is both filled and replenished

automatically from an external container of fixer

solution. For more information about the « If the level sensor probe is not immersed in fixer

replenishment cycle, see page 34. solution for 10 consecutive readings (approximately
5 seconds), the solution is considered low.

« If the level sensor probe is immersed in solution,
the fixer solution is considered at the operating
level.

Fixer Recirculation

Like the developer, fixer is recirculated by a
recirculation pump continuously through a thermowell
where a thermistor monitors the temperature of the
solution. The fixer recirculation pump is magnetically
coupled with the same motor as the developer
recirculation pump.

NOTE

The level sensor probe may not
function correctly if water is in the tank
instead of fixer, because water does
not have the same conductivity as the
Fixer Level Detection fixer solution.
Recirculation takes place only when both the fixer
and developer tanks are full. A full condition is

FIXER
THERMOWELL

EEEAECULATION MOTOR N H104_0078BCC

H104_0060BA
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Fixer Recirculation Control Circuit

A diagram of the circuit appears below. For more
detailed information, see the AC and DC circuit
diagrams at the end of this theory guide.

Before recirculation will begin, both the developer
and fixer solutions must be at the correct levels in
the tanks. This occurs when the probes for the
developer and fixer level sensors are immersed in
solution, providing a path to ground.

If the solution levels are correct and power is applied
to the Processor, the microprocessor energizes the

recirculation relay K503 (and LED DS3). This
provides power to the recirculation pump, causing it
to energize and recirculate the fixer.

NOTE

« When an enable relay is energized,
the corresponding LED on the 500
circuit board will also energize.

« Relays that are designated with a K5 (for
example, K501) are electromechanical
relays, which are mounted on the 500 circuit
board. Relays that are designated with
SSR (for example, SSR U3) are solid state
relays, which are mounted in the electrical
box.
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Fixer Temperature Control
Monitoring the Temperature

While the fixer solution is circulating, a heater in the
thermowell heats the solution to increase its
effectiveness. This is especially important to support
the faster processing cycles. Like the developer
thermowell, a thermistor in the fixer thermowell will
monitor the temperature of the fixer solution. The
fixer heater is either completely on or completely off.
Its duty cycle is not regulated like that of the
developer heater. For more information about the
control circuitry of the thermistor, see page 40.

The temperature is determined by performing an
analog-to-digital (A/D) conversion on the resistance
of the thermistor. This data is then converted to a
temperature by means of a software algorithm. The
temperature is then compared to the setpoint to
determine if heating is required.

Heating System

The fixer, which operates more effectively at higher
temperatures, does not have to be cooled. The fixer
heater operates at full capacity when the fixer is
below the setpoint. When the temperature is above
the setpoint, the heater is turned off.

Like the developer, the fixer solution should stabilize
at the setpoint temperature within 20 minutes after
start-up or cycle change and within 5 minutes during
normal operation. If the rate of change for the fixer
temperature is not within specifications, the
Processor will display an E039 error message.

Temperature Display

The current fixer temperature can be displayed by
pressing a key on the display panel.
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Temperature Control Errors

The temperature control function checks for the
following errors:

» Unable to Determine Fixer Temperature (E035)

If the thermistor is not working correctly, an E035
will be displayed (if it is the highest priority). This
error cannot be cleared unless the Processor is
deenergized and then energized again. For more
information about this condition, see the thermistor
control section on page 40.

» Loss of Fixer Heating Ability (E039)

This is the rate at which the fixer solution is heated
is checked. The minimum acceptable heating rate
is an increase of 1.2°C (2.0°F) every 2 minutes. If
the rate is not correct, an E039 is displayed (if it is
the highest priority). This error is cleared when
either the rate corrects itself or the setpoint
temperature is reached. The heat rate error is only
checked when:

- the fixer heater is on full

- the temperature of the solution is above
29°C (84°F)
- the replenishment pumps are not on
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Fixer Temperature Control Circuit

The circuit that controls the fixer heating cycle is
illustrated below. The fixer and developer
temperature control circuits are similar, except that
the fixer does not include a cooling circuit.

The fixer and developer tanks must be filled before
the heating circuit will activate. Once the fixer level
sensor probe and the developer level sensor probe
provide a path to ground, the microprocessor sends
DC voltage to energize two relays: K503 and K504.
When relay K503 (LED DS3) energizes, the AC

voltage activates the fixer recirculation pump. Relay
K504 (LED DS4), which enables the heater circuit,
sends AC voltage to the solid state relay U5. Relay
K504 is shared with the developer temperature
control circuit.

Now the microprocessor applies DC voltage to the
fixer heater solid state relay U5, which activates the
fixer heater when necessary. The fixer heater
operates continually when the fixer temperature is
below the setpoint.
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Wash Tank

After the latent image has been developed and made
permanent, the film leaves the fixer tank and enters
the wash tank. The wash rack supplies fresh water
to the film, removing all excess developer and fixer
solutions from the film. This is necessary because
residual chemicals will cause artifacts on the film
during the drying process and reduce the
permanency of the image.

Wash water is supplied through the customer’s
external water supply. The temperature of the water
must be 4 - 30°C (40 - 85°F). The water
temperature must remain at least 6°C (10°F) below
the operating setpoint of the developer temperature.
The incoming water should be filtered.

A hose connects the water supply at the rear of the
Processor. A wash water solenoid, located behind
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the hose connection, controls the flow of water. The
wash water solenoid:

» opens just before film enters the wash rack. This
supplies water to the rack at a rate of 3.8 L (1 gal)
per minute, +10%.

« closes just after the film leaves the wash rack,
provided no additional films enter the Processor.

» opens and closes to provide water to the heat
exchanger to cool the developer.

The water flows from the wash water solenoid,
through the quick-disconnect assembly to the wash
rack and crossover assembly. If the connection at
the quick-disconnect assembly is not correct, the
water flow will stop and no water will enter the wash
rack.

When the Processor is turned off, the wash tank
drains completely to minimize biological growth.

WATER

WATER INPUT
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Water Control Circuit

The wash water control circuit activates just before
film enters the wash rack. The microprocessor then
energizes the wash water solenoid, which allows
water to flow into the wash tank. The solenoid
remains energized as long as film is being
processed. When the Processor enters the standby
mode (that is, when no film is present for
processing), the microprocessor deenergizes the
wash water solenoid and stops the water flow to the
Processor.

When the developer thermistor detects a developer
temperature (0.17°C or 0.3°F) higher than the
setpoint, the microprocessor energizes the wash
water solenoid and the developer cooling solenoid.

The developer cooling solenoid opens the path to the
heat exchanger, allowing developer to enter the heat
exchanger at the bottom of the wash tank. The
circulation of developer through the heat exchanger
will cool the developer.

Once the developer thermistor detects a temperature
below the setpoint, the microprocessor deenergizes
the developer cooling solenoid, which stops the
developer flow through the heat exchanger. If the
Processor is in the standby mode, the wash water
solenoid will deenergize also. If the Processor is in
the operating mode, however, the wash water
solenoid remains energized.
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Dryer

As the film leaves the wash tank, it passes into the
dryer rack. The squeegee rollers in the dryer rack
remove any remaining droplets of water across the
film surface to encourage faster drying time and
eliminate water spots.

The film then enters the vertical transport of the
dryer, where inner and outer air tubes circulate hot
air across the film. The air tubes are located on both
sides of the dryer. This means that both sides of the
film are dried at the same time.

The dryer blower motor provides the air supply for
the air tubes. The blower energizes when film is

DRYER OVER-
TEMPERATURE
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HEATER

FLOW
SWITCH
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detected by the film detector. A dryer heater heats
the air to a temperature within 32 - 68°C (90 -
155°F). The temperature in the dryer is sensed by a
thermistor, and can be adjusted in 1°C (or 1 °F)
increments through the display panel. For more
information about the operation of the thermistor, see
page 40.

The Processor has an overtemperature thermostat.
If the temperature becomes excessive, the
overtemperature thermostat will shut off the dryer
heater. The thermostat must be manually reset
before the heater can operate again.

THERMISTOR
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AIR TUBE

OUTER
AIR TUBE

DRYER
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Dryer Temperature Control

The temperature of the air is determined by
converting the resistance of the dryer thermistor into
temperature. This value is then compared to the
setpoint.

The dryer blower and heater will cycle on and off
while in the standby mode. The dryer blower and
heater will remain off for 45 seconds if the transport
speed is greater than 50 inches per minute. If the
transport speed is less than 50 inches per minute,
the dryer blower and heater will remain off for

4 minutes. Then the blower will energize and

5 seconds later, the temperature is checked. If the
temperature is below the setpoint, the heater
energizes and stays on until the setpoint is reached.
Once the setpoint is reached, the heater and blower
deenergize and the cycle is repeated. The heater
operates at different duty cycles, depending on the
difference between the setpoint and the detected
temperature. The heater stays on full when the
temperature is more than 0.6°C (1°F) below the
setpoint. If the temperature of the dryer is less than
0.6°C (1°F) below the setpoint, the dryer heater will
cycle on and off with a 90% duty cycle. If the
temperature of the dryer is less than 0.6°C (1°F)
above the setpoint, the dryer heater will cycle with a
25% duty cycle.

During normal operation (when the Processor is not
in standby mode), the dryer blower runs
continuously.

The dryer temperature is not displayed on the
Processor. The setpoint is available on the display
panel and can be changed in increments of 1°C (or
1°F).
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Temperature Control Errors

The temperature control function checks for the
following errors:

Dryer Overtemp Data Error (E002)

If the dryer temperature exceeds the maxiumum
value of the A/D converter (approximately 74°C or
165°F), an overtemperature condition exists. The
error EO02 will be displayed, and the Processor will
shutdown after the last film exits.

Loss of Dryer Airflow or Dryer Overtemperature
Thermostat (E005)

An error EOO5 will be displayed if either of the
following conditions occur:

» The dryer airflow is not sufficient.

» The dryer temperature exceeds approximately 74°C
(165°F) and the overtemperature thermostat opens.

Unable to Determine Dryer Temperature (E036)

If the thermistor is not working correctly, an E036 will
be displayed (if it is the highest priority error). This
error cannot be cleared unless the Processor is
deenergized and then energized again. For more
information about this condition, see the thermistor
control section on page 40.

Inoperative Dryer Error (E040)

The rate at which the air in the dryer is heated is
checked. The minimum acceptable heating rate is
an increase of 0.28°C (0.5°F) every 2 minutes. If the
rate is not correct, the error E040 will be displayed (if
it is the highest priority error).

The heat rate error is only checked when:

* the dryer heater is operating
« film is not present in the Processor
« after initialization is completed at power-up

Dryer Under Setpoint Temperature Warning
(E134)

If the dryer setpoint temperature is changed to a
higher value, this error will be displayed until the new
setpoint is reached.
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Dryer Temperature Control Circuit

For more detailed information on the electrical circuit
that controls the dryer components, see the AC and
DC circuit diagrams at the end of this theory guide.

NOTE

Relays that are designated with a K5
(for example, K501) are
electromechanical relays, which are
mounted on the 500 circuit board.
Relays that are designated with SSR
(for example, SSR U3) are solid state
relays, which are mounted in the
electrical box.

When the Processor leaves standby mode, the
following events occur:

(1) Relay K502 is energized, turning on the dryer
blower.

(2) The dryer blower creates air flow, which
actuates the air flow switch S3.

(3) The actuation of the air flow switch in
combination with a signal from the
microprocessor energizes the dryer heater
enable relay K501.

(4) Relay K501 energizes relay K1, which enables
the dryer heater HR3.
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The microprocessor will now react to the temperature
input that is received from the dryer thermistor. If the
dryer temperature is below the setpoint, the
microprocessor applies DC voltage to the dryer
heater control relay U3. When the relay energizes,
the dryer heater turns on. The dryer heater operates
continually, but at different duty cycles, depending on
the difference between the detected temperature and
the setpoint. The heater stays on full when the
temperature is more than 0.6°C (1°F) below the
setpoint. If the temperature of the dryer is less than
0.6°C (1°F) below the setpoint, the dryer heater will
cycle on and off with a 90% duty cycle. If the
temperature of the dryer is less than 0.6°C (1°F)
above the setpoint, the dryer heater will cycle with a
25% duty cycle. The dryer blower operates
continuously, as long as the Processor is not in
standby mode.

A dryer overtemperature thermostat S6 is installed in
the dryer to protect the Processor in case the dryer
heater circuit malfunctions. The overtemperature
thermostat is wired in series with the dryer air flow
switch. If the dryer temperature exceeds
approximately 74°C (165°F), the dryer
overtemperature thermostat will electrically open and
will deenergize relay K501. This in turn will
deenergize relay K1 and turn the dryer heater off.

2B6847



BLOCK DIAGRAM
DRYER TEMPERATURE CONTROL

24V RTN
500 DRYER / DRYER
BOARD HEATER DRYER / HEATER
ENABLE CONTROL
MICROPROCESSOR ¥ HEATER by
HR3
RELAY RELAY
DRYER HEATER | K1 SSR-U3
ENABLE RELAY —— .
K501 CONTROL
(DS1) CONTROL
DRYER DRYER
RT-3 OVER-
TEMPERATURE
L THERMOSTAT
S6
-T ° —o/vo—
THERMISTOR DRYER | DRYER
BLOWER >~ AIRFLOW
DRYER BLOWER l MOTOR |~~"" | sSwITCH
RELAY Bl s3
K502 T
(DS2)
L2
L1

AC

DC

H104_9025DC

2B6847



Top Exit Rack

As the film leaves the dryer, it passes into the top
exit rack, which transports it out of the Processor into
the top receiving tray.

NOTE

The top exit rack can be removed and
the dryer modified to allow the film to
exit into a side receiving tray.

TOP EXIT
RACK

‘ DRYER RACK
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Standby Mode

If no new film enters the Processor, the Processor
will enter the standby mode approximately

15 seconds after a film has exited. Because the
Processor does not have an exit detector, the
software determines when the film has exited, based
on the transport speed and length of the film path.

There are two types of standby mode, Continuous
and Interval. The customer selects the desired
standby mode through the display panel.

The following events occur when the Processor
enters the standby mode:

(1) The water supply, unless needed for developer
cooling, remains off.

(2) The developer and fixer temperature is
maintained at the setpoint.

(3) The dryer temperature is maintained at the
setpoint. The dryer heater and blower will cycle
on and off. During each cycle, the blower
activates and the dryer temperature is read. |If
the temperature is below the setpoint, the
heater and blower are turned on until the
temperature reaches the setpoint. The heater
and blower will then turn off and remain off for
45 seconds or 4 minutes, depending on the
transport speed. Then the cycle will be
repeated.

(4) The drive motor operation changes, depending
on the type of standby mode selected by the
operator through the display panel. See the
following descriptions.
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Continuous Standby Mode

The drive motor remains energized, but operates at a
very low speed (20 inches per minute) after the film
has exited.

Interval Standby Mode

The drive motor is energized for 90 seconds after
every 8 minutes of Processor inactivity to allow
wetting of the crossover rewet rollers. Then:

(1) The drive motor turns on and runs at the set
speed.
(2) The wash water turns on.

(3) The 90-second timer begins. When the
90-second timer expires:

a. The drive motor turns off.

b. The water shuts off.

c. The 8-minute timer begins to initiate the
cycle again.

The Processor will automatically exit the standby
mode and enter the operating mode when film is
detected by the film detector.
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SECTION 5
Replenishment

While film is being processed, the chemicals in the
developer and fixer solutions are absorbed into the
film. This results in a depletion of chemicals in the
tank. New chemicals, therefore, must be added
periodically to maintain an effective level of chemical
activity.

In this Processor, developer and fixer solutions are
replenished automatically to maintain the correct
chemical activity and level of solutions in each tank.
Two pumps, one for developer and one for fixer,
pump new solution from external containers that are
connected to the Processor. The new solutions are
pumped directly into the developer and fixer tanks
where they enter the recirculation system.

DEVELOPER AR
REPLENISHMENT NN

PUMP S /@

FIXER
REPLENISHMENT
PUMP
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The replenishment pumps can be disabled to allow
maintenance of the Processor. There are 2 methods
of disabling the replenishment pumps:

* Lifting the processor cover

This disables the replenishment pumps and
displays the error code E128.

» Activating the disabling function

This disables the replenishment pumps also. An
error code (E130) will be displayed when the
pumps are disabled using this function.

//

H104_0248BCA
H104_0248BA
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Replenishment Modes

The Processor offers 2 types of replenishment, which
can be selected by the operator through the display
panel. Both replenishment modes use the film area
detected by the film detector to calculate
replenishment needs.

* Auto Replenishment Mode

This is the standard replenishment mode of the
Processor. In this mode, replenishment will occur
under 2 conditions:

- The replenishment cycle is activated each time
approximately 1500 cm? (238 in.2) of film has
been processed. This is equivalent to one 35 x
43 cm (14 x 17 in.) sheet of film. The amount of
replenisher that is added for each 1500 cm?
(238 in.2) of processed film can be adjusted by
the operator within a certain range. The default
amounts are 60 mL of developer and 85 mL of
fixer.

- The Processor will also replenish to compensate

for low film usage.
Low-volume applications are those Processors

that process less than 75 sheets of film in
24 hours (for continuous-run applications) or over
2 power-up cycles (where the last cycle is more
than 3.5 hours). A low-volume application is
further broken down, and different replenishment

volumes are added accordingly for proper control:

Sheets on Current
Film Count

Replenishment Added
over 4 Hours

less than 55 sheets | 1 litre (125 mL / % hour)

56 - 65 sheets 750 mL (93 mL / % hour)

66 - 74 sheets 400 mL (50 mL / ¥ hour)

NOTE

The replenishment pumps will
automatically turn on every half hour
during the 4-hour period when extra
replenisher is added. This is normal
operating procedure; don't be alarmed.
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* Flooded Replenishment Mode

This mode activates the replenishment
pumps so that a predetermined volume of
developer and fixer will be added after every
5 minutes of operation and after
approximately 1500 cm? (238 in.2) of film
has been processed. The amount of
solution added to the tanks is predetermined
in the software, and can be adjusted by the
operator within a certain range. The flooded
replenishment mode is intended for use in
low-volume applications where 25 or fewer
35 x 43 cm (14 x 17 in.) sheets of film are
processed per day.

Replenishment Calculation:

The on-time of the pumps is calculated by
dividing the flooded replenishment volume,
which is stored in memory, by the
replenishment pump flow rate.
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Filling the Developer and Fixer Tank Replenishment Errors

Solutions are also added to fill the tanks when
necessary. There are 2 filling procedures, depending
on the situation:

The replenishment control checks for:

Developer Tank Fill Replenishment Error (E032)
and Fixer Tank Fill Replenishment Error (E033)

* Topping Off the Tanks These errors occur when the developer and fixer

This method is used when a low solution level is
detected either during Processor initialization or
normal operation. The corresponding
replenishment pump is energized and solution is
added to the tank. If the solution level is not
correct within 4-minutes, a tank-fill error occurs.

Tank-Fill Mode

This method is used to fill an empty tank, which is
usually necessary at Processor installation or after
periodic maintenance has been performed.

The tank-fill operation is activated through the
display panel. When it is selected, the heaters,
blower, and drive motor are disabled, and the
appropriate replenishment pump activates. An
error code (E129) is displayed while the tank-fill
operation is in progress.

The solution levels are checked constantly during
the tank-fill operation. When the level sensor
detects a correct solution level, the replenishment
pump deenergizes, the error code E129 is
removed, and the heaters, blower, and drive motor
are enabled. If both tanks are not filled within

15 minutes, the pumps will deenergize and a
tank-fill error will be displayed.
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solutions do not reach the correct level within the
allowed time limit (4 minutes when topping off the
tanks, and 15 minutes during tank-fill mode). If a
developer tank-fill error occurs, E032 will be
displayed (if it is the highest priority error). If a fixer
tank-fill error occurs, E033 will be displayed (if it is
the highest priority error).
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Calibration of the Replenishment Pumps

The flow of replenisher through the pumps is replenishment pump is calibrated correctly. If they

calibrated by the microprocessor. The operator or are different, the operator enters the amount of

service person enables this function through the solution output by the pump into the software via the

display panel or through the portable computer display panel. The software then recalculates the

diagnostics. The replenishment calibration switch, actual flow rate of the pump.

which is on the inside of the processing tank, must

be pressed and released to activate the selected NOTE

replenishment pump. The pump turns on for a fixed ]

time (approximately 5 seconds). The volume measured during the
calibration procedure is not the same

Now the operator measures the volume of solution as the replenishment volume added to

and compares it to the amount of solution the the tank for a 35 x 43 cm (14 x 17 in.)

Processor said it would output. This is displayed on film.

the display panel. If they are the same, then the
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Replenishment Control Circuit

The control circuit on the next page includes all the To activate the replenishment circuit, the
components and variables that activate the microprocessor sends DC voltage to the developer
replenishment system. Like many other functions in and fixer replenishment solid state relays U2 and U4.
the Processor, the cover interlock switch must be The relays energize, and AC voltage is supplied to
actuated to enable the replenishment circuit. the developer and fixer replenishment pumps. The

After the interlock switch is actuated, one of the pumps activate and the replenishment begins.

following 3 inputs will activate the replenishment When the microprocessor determines that the

circuit: appropriate amount of solution has been replenished,
it removes the DC voltage to the solid state relays.
This turns off the solid state relay, and the AC power
When film is present at the film detector and one is removed.

or both detector switches are actuated, the 5600

circuit board begins counting undetected sensor

pulses generated by the film detector. When

1500 cm? (238 in.2) of film have been detected, the

microprocessor activates the replenishment circuit.

¢ 300 Circuit Board

* Detector Switches and Film Detector

The 300 circuit board tells the microprocessor if the
flooded replenishment mode, tank-fill mode, or
calibration mode has been selected by the
operator. The microprocessor then activates the
replenishment circuit when appropriate.

« Replenishment Calibration Switch

If the calibration mode has been selected (through
the 300 circuit board) and the replenishment
calibration switch is actuated, the microprocessor
activates the replenishment circuit.

If the replenishment calibration switch is
depressed and held for 5 seconds while the
Processor is in normal standby mode, the
replenishment pumps will deliver an amount
equivalent to what it delivers for a 14 x 17 in. sheet
of film. This is done so a quick check of the
replenisment calibration can be done.
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SECTION 6
Thermistors and Temperature Measuring

The temperature of the solutions and the dryer is
determined on the microprocessor 500 circuit board
by performing an analog to digital (A/D) conversion
on the resistance of the thermistor. This data is then
converted to a temperature by means of a software
algorithm.

The Processor checks for 2 different malfunctions
with the temperature circuit: wrong A/D temperature
conversions and faulty thermistors. If one of these
malfunctions occurs, the Processor will display one of
the following errors:

« E034 Unable to determine developer temperature
« E035 Unable to determine fixer temperature

* E036 Unable to determine dryer temperature

42

The A/D temperature conversions are checked by
reading a precision resistor on the 500 circuit board
(instead of the thermistor) every % second. If the
A/D reads the precision resistor incorrectly for

5 consecutive readings, the A/D is considered to be
inoperative.

If the A/D reading of the thermistors is outside of the
allowed range for 5 consecutive readings, the
thermistor is considered to be inoperative.

These checks are not performed until 5% minutes
after power-up. This delay prevents open thermistor
errors due to cold solution temperatures brought on
by a cold room ambient temperature.
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SECTION 7
Displays and Control

Display Panel (300 Circuit Board)

The display panel, located on the front of the
Processor, allows the operator to select operating
modes, change some parameters, and monitor the
status of the Processor.

The display panel is separated into the following
areas:

e Processor Status

This area includes 3 backlit messages that indicate
the operating status of the Processor.

“Ready” Message, which energizes when the
Processor is ready to accept film.

“Service” Message, which energizes when the
Processor has an error that the operator
cannot repair.

“Wait” Message, which energizes when the
Processor has not reached its optimum
operating conditions.

* Menu Display and Soft Keys

This section displays menus indicating the
operator-selectable items. The operator uses

5 soft keys to select the desired items. The
function of the soft keys changes according to the
menu that is displayed. The contrast of the display
can also be changed using the soft keys.

An access code (4213) is required to change setup
information preset at the factory, and to change to
or from the K/RA cycle. Other items do not require

the access code.

e Developer Temperature Display

This area displays an average developer

temperature in either °C or °F.

* Replenishment Indicator and Room Light

Sensor

The replenishment indicator energizes when both
replenishment pumps are activated. The room light
sensor changes the illumination of the display
panel according to the amount of available light in
the room. If the available light falls below a
specified limit, the room light sensor disables the
backlighting and other indicators, and the software
will not respond to any soft key selections. This
prevents accidental changes of film processing
cycle or dryer settings in a dark environment.

BACKLIT LIQUID CRYSTAL DEVELOPER TEMPERATURE

MESSAGES DISPLAY DISPLAY ROOM LIGHT
REPLENISHMENT SENoOR
INDICATOR \
°C

\ Ready () or > E
wait ()
B

Service %&“% ‘ ‘ ‘ ‘ ‘

MRINAN

Developer Replenishment

e
\

SOFT KEY (5)

2B6847
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DEGREE C/F
LED INDICATORS
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Interface Panel (200 Circuit Board)

The interface panel provides an electrical interface
for the Processor. It includes the following items:

* Main Circuit Breaker CB1

This circuit breaker disconnects the main power
source from the Processor.

* Electrical Interface Jack

This jack is used by some accessories to send a
command that takes the Processor out of the
standby mode.

* Processor Interface Connector (PIC)

This connector provides both individual status lines
and an RS-232 serial data link. The serial link
allows communications between the Processor and
a protable computer for the purpose of advanced
diagnostics and updating processor software. The
individual status lines include:

indicating when the Processor is powered on

indicating when developer solution is at its
operating temperature

indicating when Processor is ready to accept film

causing the Processor to exit standby mode

« Safelight/Accessory Receptacle

The receptacle provides power for safelights or
other accessories. The required mode must be
selected through the display panel:

- Safelight Mode

In the safelight mode, power to the receptacle is
turned off when film is detected by the film
detector. Power is turned on at the receptacle
after the trailing-edge alarm sounds.

- Accessory Mode

In the accessory mode, power is applied to the
receptacle continuously while the Processor is
energized.

44

* Intensity Adjustment

The intensity adjustment changes the illumination
intensity on the interface panel.

* Processor Status

This area displays 3 messages indicating the
operating status of the Processor; “Ready”,
“Service”, and “Wait”. These messages are the
same as those that appear on the display panel.
See page 41 for an explanation of the messages.

» Cycle Display

This area displays the selected film processing
cycle.

MAIN CIRCUIT INTENSITY
BREAKER CB1 ¢ % ADJUSTMENT
@ - ELECTRICAL
PROCESSOR 52 INTERFACE
STATUS Ll ggg JACK
DISPLAY L
o
CYCLE ﬂ/
DISPLAY ﬁ
PROCESSOR\/ SAFELIGHT/ACCESSORY
INTERFACE RECEPTACLE
CONNECTOR (PIC) s o1
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SECTION 8
Power Distribution and Control

AC Distribution

The Processor runs on single-phase or 3-phase 200
- 240 V AC. The Site Specifications, Publication Part
No. 2B6841, provides a complete list of all the
various power configurations for which this Processor
can be adapted.

The Processor uses AC power to operate all motors,
except the drive motor, which uses 24 V DC. AC

2B6847

power also supplies the quad power supply, which
converts the power into 4 DC voltages.

When the power enters the Processor, it first enters
the main circuit breaker. From there it is directed to
a transformer. The transformer increases or
decreases the incoming voltage and distributes the
power to the components.

45



NOTES:

1. JUMPER IS FOR USA VERSION ONLY,
REMOVE FOR INTERNATIONAL MARKET.

REFER TO THE
INSTALLATION

E1l Bl 1 ¢2 3 ¢4 INSTRUCTIONS FOR
IB IB IB IB JUMPER AND
— 1 2] 3] 4 INCOMING POWER
Ulivi WIN1 CONFIGURATIONS.
- FL1
25 AMP
U2 V2 W2N2

P b)) s
9/ 1 1)) 12)) 15AMPS
TB3-5 L i i i
L
T1 JPL N2 4 6 8
AUTO
TRANSFORMER TB2-2 | TB2:5 | TB2-9 —
A A A A
%2 %1p3s3
13 JIP2-6
m 13 32 |1
\ T -
/N JIP2-8 JIP2-9 k4 =
INTERFACE XFMR 2 AMPS =
F5.15 3 1 2 5 6 13 PH2-17 Q
| * * TB2-1B 13
B mp -
JIP502-17 JIP502-16 33
= K505B K505A ——
c 30 v, PIS0218 P/J502-15
<
<
Bliy H B 1s K502 19 P/JZ 5 IJ18 3 i
»—W»—< > ¢ TB3-8A F3
ElA A DRYER 4 AMPS P/32-15
P/J502 6 J/P18 2
2.5A P/J502-7 J/F’lS 1 BLOWER 2 *‘
SSR E53 — 03 P132-4 — E3-2
u2 ~ 20 }7 P/J15-3
TB4-1 18 f 2 B3 13 4 reasa
F N 2
12 Jp2i JIP15-2 DEVELOPER JIP33-2 JIP33-1 JIP33-3
JIP15-1 REPLENISHMENT 34
;{ PUMP BRASS TIN
SSR 3 — ¢, | T T T T T T T B
ud 2 21@ }7 P16-3 14 H GND N
TB4-1 ¢ | B4 > ¢ TB3-58 J35
E1''2  ap2is JIP16-2 FIXER SAFELIGHT
RECEPTACLE
P/J16-1 Vi REITDLUE'\IA\ILSHMENT (STAND ALONE
- MODEL ONLY)
cs —E5-2
K503 Pl2-7 HR1
18 22 22 P/J12-3 13 | TB3-5B
TB4-1 /| e o B5 DEVELOPER HEATER
D 750 W
P/J502-10 JIP12-2
JIP502-9 \% Eﬁﬁ'ECULAT'ON 230V
PlJ12-1 208 O
w > — E6-1 ssSR INT
W F 23 KS04A 54 L3 2% Ul o5 or PH203 13 | §
pS I o »
[= 8AMPS | J/P502-11  P/J502-12 12 P24 JP20-2 HR2 g
FIXER HEATER v
750 W P/320-1
230V s
705 Q —Emr
SSR
Us INT
23 K504B o7 L5 2 28 JIP19-2 ot P/J19-3 13 |9
p I o by
[
JIP502-14  P/J502-13 12 P/J2-10 @
270 RA PROCESSOR Vpioa
AC CIRCUIT DIAGRAM L6
779407 SHEET 1 OF 2 STAND ALONE MODEL - H104 0002EC
AC Circuit Diagram, Sheet 1 of 2
46

2B6847



779407

2B6847

REFER TO THE
INSTALLATION
INSTRUCTIONS FOR

JUMPER AND

INCOMING POWER
CONFIGURATIONS.

TB2-8A 36
JIP2-3
TB2-7A )
35
Al
JP2-1 DC POWER SUPPLY
C +5
F 35 ARL 1o 36 F c
-12 TB4-3
E TB4-2 JIP9-5 A 424 P/J9-3 E
35 \J/ P/J9-1
L4 —E9
a4
HR3
DRYER HEATER
2000W 0208V
SR R=216 Q
l‘Jf 37 39 39 'f?Ol 36
[l Wl
12 pra2 JIP21-2 P/J21-3 J/P2-19 JIP502-2 P/J502-3
\L DRYER COVER
v P/J21-1
— E4-1
NOTES:

SHEET 2 OF 2

270 RA PROCESSOR
AC CIRCUIT DIAGRAM
STAND ALONE MODEL

1. JUMPER IS FOR USA VERSION ONLY,

REMOVE FOR INTERNATIONAL MARKET.

AC Circuit Diagram, Sheet 2 of 2

H104_0003DC_

47



RT1 DEVELOPER THERMISTOR DRYER DRYER RECIRC DEV

KOG P/J26 P/J3 JIP503 HEAT BLOWER PUMP HEAT
250¢C : \‘ R | R {‘ \‘ | R : \‘ | 1 }»/_/H /_/\j /_/\j /_/\j
LK } 5ok NS ! D2 3 A6 T N9 0 L 21A
o 5 — \ 30 — | <— 2
L'%J LAy >4\—w | | >4Hﬁ<DR | | < L{ }J L{ }J L{ }J L{ }J
LR - | “34 - | 3
RT2 FIXER THERMISTOR \ \ A
10 KQ@ P/J27 | |
_ e _ _ K501 K502 K503
2%5°cC R | ) R o i R | .
Tt T Tt <—
k78 P ko1 3 K| Ty Ty Ty
| ‘ ‘ <
L bR | _? l_+ i DR | s i +_l DR | °
Lo’ L L
L AT
RT3 DRYER THERMISTOR
0KO@ PI328 | | bs1 ps2 ps3
250C ) R - i R | M R |
|
T T Tt <— 7
i [ 732 |1 \
} } K } ® ! } K | s } ! K [
D | 2 i 33 | 8
() DR a DR | B DR |
. > 1 *—— | 737 ——¢ <o
JIP505
U1 + ;%3 n ; < 27
DEV HEAT _ el 50 < <4 500 BD
Us +,£4442444<‘<%,m
FIX HEAT Lot S0 o <48
\
u3 + &%3 73 ‘ % 26
DRYER HEAT C el 50 <<
\
U2 T Y | <28
DEVRPLPUMP . ol 4 50 rs
| TP# | SILK SCREEN DESCRIPTION
3 75
s3 U4 + *ﬁl o | <29 TP5 RTN COMMON/RTN/GND
AIRFLOW FIX RPL PUMP Lot 80 o 15
DETECT | <— ™6 E SYSTEM CLOCK
J24-2 P/J3 76 | TP7 SV
c 21 | <— 43 TP8 MOTFB MOTOR FEEDBACK
1241 P/J3 53 | TPY RST RESET
| < 44
28 P33 ‘ TP10 MOTDRV MOTOR DRIVE SIG.
HEATER 77 17 |<—{17 |TP16 VPP EEPROM PROG VOLTAGE
JIP20-1  SHELL 7 DEV LEVEL | 17 | P20 AGND ANALOG SYS GND
< | | PROBE 57 |
‘ i K ‘ | TP21 +5.000 +5V AID REF
E7 — HEATER 78 | > 18 l« |18 |TP22 +24V
- JIP19-1  SHELL ~ — —f 7 FIX LEVEL | 18 | — 2V
< | | PROBE 58 ‘
‘ i K \ TP31 RST ~ RESET
. T P25 ‘ ! TP54 12v
E6 — N 79 ‘ 79 |
3 <4 TP55 PSGND PWR SUPPLY GND
MAGNETIC COVER \ | 12 \
INTERLOCK | \ \
SWITCH ‘ 53 | 53 | .
sS4 s5 11 | 11 | <
TBS-3A 50 A P14 PR42  p | g0 | »
JIP3-9 COM N.O. } 8 58 }
i; REPLENISH S8 e s 4 5 3 2
s 5 JP202 CALIBRATE #1 w726 17 i ¢ ¢ ¢ J/
— A _
[] vV % < | <1 20080 | 5 | | ; <26 wPs0L o ————— — — — — ——
<2
INTERFACE i | L | ‘
JACK — ST ;T<\< < <1 TB5-1 TB5-4A
§§ ‘)i<f%3 : L : 50 53 750 | TBS-3E 52 | st
gx 40 ! P/3204 P71 J/Pso7
Sy ez O
2 \
Z
Sz N 11— _15 270 RA PROCESSOR |
EE  up203 15 DC CIRCUIT DIAGRAM gy < <—| SUNE ;(2: s 22 oy Y
STAND ALONE MODEL  7gs) ¢ < <] 3UNE +24 PFD "% RTN a2t
J201 SHEET 1 OF 2 < < 1GND Al QUAD POWER SUPPLY
H104_0000EC_ PC INTERFACE (PIC) 779403 E6 —

DC Circuit Diagram, Sheet 1 of 2

2B6847



FIX SAFELIGHT

A2DC
HEAT RECEPTACLE +24yv  MOTOR CONTROLLER
VAN /—/% B6
@ ——— A3 N4 D5 N16 DT 715 P02 53 DC DRIVE
M3 ANMME 6T A TBS 26 Ii—@
b J L J b J TBS_SfD =1
N R o Y[ g B v]a
B A B GGG @ 1 2| 3| 4| 5 7, 8/ 9
K504 K505 P/J22 ‘ 777777777 ‘
— s A2P/I1
>, P4 w_| PII505 _ _ ﬁ\
b 4 b 4 T o NEEERPAPIEELER
L, > (9) N2 N
P/3504 A 2> \ \
T R R | | >3 R |
T @32\0\1 1S4 ol
DS4 DS5 DS K 7@>4 | >y ‘ ; | <6 v ‘ ;
8 | < DR 5= | oprt < | < or ‘
TP# | SILK SCREEN DESCRIPTION %‘ © 6 > W |t |
TP5 RTN COMMON/RTN/GND \ @ 7 = | 5 ; | ‘ P ; |
TP6 E SYSTEM CLOCK | TB5-38 g > | |
‘ 50 @ P VI 6 v
™7 +5V 9 >, o< W,
TP8 MOTFB MOTOR FEEDBACK } v JIP3
TP9 RST RESET ‘ P3 J/@A J/@B
TP10 | MOTDRV | MOTOR DRIVE SIG. ‘ 81 T | <]
TP16 VPP EEPROM PROG VOLTAGE 3> ‘ 20 2 } i } 2 INPUT
P20 AGND ANALOG SYS GND | TS | . P R B
P21 +5.000 +5V AID REF | 24V A | 1 R - ]
\
P22 +24V \
P23 +12V } c s _ | T CR? P
P31 — TB5-2 I >1s 1 i | DEVELOPER
RESET \ \ | [ COOLING
TP54 12V 4> 59 \ | . | <=| L2 | SOLENOID
L 22 2 L i
TP55 PSGND PWR SUPPLY GND JPoaA poaB
P/J8 |
1 | | | } |
2 ! | < w00
\ \ | | \ BD
40 —> | \ ‘ | <—
0 1 L) .
P/3506 op JIP301
P/3508 o JIPS5 5601
— 1 7 B - ______
B4 RXDL | | | [ Lo, r -
el D 2 | > 61 2 | K| | \ , Pl | > \ MAGNET
3 | > 62 3| ON| | E DETECTION| \ -
500 BD 59 <5 o< | SR 1 | S Assy | | st
+12 10 e w0 | o | ° | > > |
DS7 — | \ — | <—6 | \
BOARD 1211 | | 2 1L Y l<1, I | MAGNET
STATUS RTN 12 | _ 50 12| 2G| | | > ‘
< | | | DR | < 10 ‘ ‘
! C | <15 5600BD \ s2
PREEEYE i - | %
63 | (ﬁ
5 > \ >
64 ‘ - ]
65~ | (For
7 |=> | FUTURE
66 USE)
8 57> |
6 1 g8 9 10 11 12 13 14 15 13 |
58 ‘
R AAAAARNAL ] “le>ne
BF———4 e ] J/IP509 J6 v
E JIP509 DR T~ g :
TB5-4 DR| N| R| G| W| K D ;$< ; : e .. ot
F 2 <l = 1o
50 55 > R | . TB5-2F JIP13-2
3 <, <—<
15 34 5 gt > 5 \ ELECTRONICS BOX
4 =< Hw | 4 COOLING FAN
5 < l<e—< |5
K | 270 RA PROCESSOR
6 <l X 15
RTN +5 +5 +5 | o DC CIRCUIT DIAGRAM

AL QUAD il
POWER SUPPLY STAND ALONE MODEL

SHEET 2 OF 2 779403 H104_0001EC_

DC Circuit Diagram, Sheet 2 of 2

2B6847



DC Distribution

The quad power supply supplies the DC voltages
used in the Processor. It converts the incoming AC
voltage into +5, +12, -12, and +24 V DC. This
voltage is distributed to the following components:

¢ 200 Circuit Board

» 300 Circuit Board

5600 Circuit Board

500 Circuit Board

Drive Motor (+24 V DC)

The quad power supply provides +24 V DC through
F2 to the drive motor controller. The 500 circuit
board then sends 0 - 6 V DC to the drive motor
controller circuit board. The voltage varies,
depending on the required speed of the drive
motor.

The drive motor controller circuit board provides
2 functions:

It controls the drive motor speed.

It sends feedback pulses to the 500 circuit
board indicating the speed of the drive motor.
The 500 circuit board uses this information to
increase or decrease the speed of the motor
until it is correct.

e Solid State Relays (+5 V DC)

The 500 circuit board switches 5 volts on or off to
control 5 solid state relays. The solid state relays
energize the following components:

3059TG_B.xt
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SSR-U1 - developer heater

SSR-U2 - developer replenishment pump
SSR-U3 - dryer heater

SSR-U4 - fixer replenishment pump
SSR-US5 - fixer heater

» Electromechanical Relays (+24 V DC)

The 500 circuit board switches 24 volts on or off to
control 6 electromechanical relays. The relays
energize the following components:

K501 - dryer heater enable

K502 - dryer blower enable

K503 - recirculation pump

K504 - developer and fixer heaters enable

K505 - safelight receptacle

K506 - drive motor cover interlock

NOTE

The Processor uses the
electromechanical relays mainly as
enable relays and the solid state relays
as control relays. For example, the
developer heater is enabled by K504,
but SSR-U1 actually controls the
developer temperature.
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