















































































































































































































































EPROM Replacement

A

A qualified service technician should perform

the changes listed in

this document. Always

disconnect the AC inlet power cord before
performing any service activity.

When replacing the EPROM on the CPU board, please

take the following precautions:

1. Always discharge yourself when handling any electronic
component (CPU board or EPROM).

2. When removing the EPROM from the socket, be very careful

not to bend any pins on the IC.
3. When inserting the EPROM:

a. Verify the orientation (as shown in figure 8-1). The notch

should be on the side closest to the 50 pin ribbon cable

connection.

b. Make sure all the pins on the EPROM are in the socket
before applying pressure to completely seat the IC.

IC

Sofely Interiock

Flight / Trigger
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°/7 1D RAM
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Insertion Reference Points

EPROM Location on CPU Board

Pin# Function Wire Color
1 No connection White
2 Contact common Green
3 Contact N.O. or N.C Red
4 No connection Black

* Selectable N.O. or N.C. contact rated at 1 amp maxi-
mum; internally fused.

Fault Output (Dry Contact) Pin-Outs

ReLiant 3700 ManuaL

74



10 Technical Troubleshooting

General Troubleshooting
Terms

AAAA

Only a qualified technician should perform
electrical troubleshooting activities. This unit
operates on 115V or 230V electrical power.
Bodily contact with these voltages can result in
serious injury or death.

The Fault Lamp Reset
Button

The “drive” consists of the AC power supply (transformer), the step-
per motor drive board, and the motor. The “controls” consist of the
DC power supply and the control assembly. This control assembly
consists of the CPU board, the I/O expansion board, and any ribbon
cables and wiring harnesses. Once it is determined that you have a
drive problem, a controls problem, or both, the first thing to check is
the power supply for that section.

The Fault Lamp Reset Button will indicate each type of fault with a
unique blinking routine. The audible beeper on the Expansion board
will also sound in parallel with the blink routine. There are four pos-
sible blink/beep routines, as follows:

1. Lamp/Beep Steady On. This routine indicates the feeder has
“timed out.” A time out occurs when the sheet sensor does
not sense the leading edge of a piece of fed material within
about 2 seconds between sheets after a cycle begins. Keep in
mind that the feeder must be set up correctly, evidenced by
good separation between sheets. The sheet sensor must see a
gap between fed sheets. If there is trouble with this routine,
refer to the section titled “Steady beep is heard, reset button is
illuminated, and pressing button does not reset fault.”

2. Lamp/Beep alternates On/Off. This routine indicates that the
front safety shield is open. The safety shield must be closed at
all times during feeder operation. If there is trouble with this
routine, refer to the section titled “On/Off beeping sound is
heard, reset button blinks, and pressing button does not reset
fault”

3. Lamp/Beep, On/Off combined with a Low Tone/High Tone.
This routine indicates a miss has been detected. This is sup-
plied with Miss Detect, evidenced by the presence of a fault
output connector. A miss is detected if another trigger signal is
given before a feed cycle has been completed.

4. Short duration Lamp/Beep followed by a longer duration
Lamp/Beep. This routine indicates a double has been detected.
This should only occur if the Double Detect option is installed.
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Problem

Solution

No power to feeder when
power switch is turned on

='NOTE

This power module is de-
signed to hold 5mm x 20mm
fuses, as well as 1.25” x .25”
fuses. The machine ships
from Streamfeeder’s facility
with 5mm x 20mm fuses.

1. Make sure there is power present at the AC main where the feeder is plugged in.
2. Check three-wire AC power cord for integrity at all three points.

3. Remove power cord from AC input switch module and disconnect the four space
connector leads located on the back of the module inside the feeder.

4. Check the two fuses located inside the feeder’s input power module. BOTH fuses
must be present and test good.

a. Observe the voltage label showing through the window on the fuse housing
for the proper orientation when the holder is re-inserted.

b.  Asmall screwdriver inserted under the tab will allow you to pry open the fuse
housing. Remove the red fuse holder. If the smaller 5mm x 20mm fuse is
present, verify that the metal tab “finger” is holding the fuse in the forward po-
sition. Make sure it has not allowed the fuse to slide back toward the outside
of the feeder and away from where contact with the metal pressure points
inside the module body is made.

c. Use an ohmmeter to test the fuses. A visual inspection will not always be suf-
ficient to determine fuse integrity. If necessary, replace with fuses of the same
rating only.

5. Reconnect power cable and, with power switch turned “on”, check for presence of
AC at the output spade connectors on the back of the module where the transform-
er primary lead connections are made.

6. If steady AC power is not measured as in the previous step, the module’s internal
contacts are most likely worn, and the module must be replaced.

Fuses blow on power up

='NOTE

A fuse failure indicates a
problem with the last item
connected before failure oc-
curs.

1. Install known good fuses of same rating only.
2. Disconnect all AC loads from the input:

a. The transformer primary.
b. The DC supply’s AC input leads.
c. Remove the red and yellow wire pairs from the stepper motor drive board.

3. Reconnect AC loads one item at a time while alternately applying power between
new connections. Connect each load as follows one at a time to determine the
faulty part:

a. Connect the transformer primary leads to the AC input module.

b. Connect leads to the two-pin AC input connector of the DC power supply.

c. Connect the red and yellow wire pairs of the transformer secondary to the
stepper motor drive board.
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Problem Solution

Decreased POWGE' experi- If the input power module fuse holder is installed in the 230V position, and the line
enced after fuse is replaced | power is at 115V, the feeder will have noticeably decreased power.

Never apply more than 125V
when the fuse holder is in the
115V position. Applying 230V
to the feeder when the fuse
holder is in the 115V position
will damage the feeder’s inter-
nal electronics.

Decreased power experi- The drive board must have its “kick current” dial set to at least 90%.
enced after drive board is

replaced

Motor does not run, is noisy, | 1. Verify green LED on the stepper motor drive board is illuminated. If not, verify

makes a “growling” sound, transformer secondary leads measure correct voltages: 40 VAC across yellow pair
or runs in reverse of wires, and approximately 4.5 VAC to 5.5 VAC across red pair of wires. If green
LED is not illuminated and the transformer voltages test good, replace drive board.
ENOTE Otherwise, continue with next step.

A digital multimeter with fre- 2. Look at the red LED on the stepper motor drive board. Is it illuminated?

quency measurement capa-
bilities is necessary for the
following tests. If your meter
does not have the ability to
make a frequency measure-
ment, an oscilloscope may be
used instead.

a. Ifyes, go to section titled “Drive board red LED illuminated,”
b. If no, continue with next step.

3. Remove white wire from pin 9 of the stepper motor drive board 13-pin connector.
This is the drive disable line coming FROM the CPU board on connector J8 pin 2.
The drive board is enabled by default when no connection is made at pin 9.

4. Cycle the feeder. If the motor runs, the output on connector J8 pin 2 of the CPU
board is bad, and the CPU board must be replaced. If not, continue with next step.

5. Measure for the presence of pulse train. The pulse train comes FROM the CPU
board connector J8 pins 1 (signal) and 3 (ground), and goes TO the stepper motor
drive board at pins 6 (signal input) and 7 (ground). Test points are pins 6 and 7 on
the 13-terminal connector to the drive board.

a. Power-up the feeder and verify the reset button is not illuminated. If a reset
cannot be accomplished refer to the section titled “On/Off beeping sound is
heard, reset button is illuminated, and pressing button does not reset fault.”

b.  Verify signal is present on pins 6 and 7. When the speed control knob is fully
CCW, no pulse or a very low pulse frequency will be measured. When the
speed control is fully CW, the frequency could be measured as high as 8.2
kHz. Itis recommended to set the run speed at about 50% where the frequen-
cy measured should be somewhere between 3000 and 4000 Hz.
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Problem

Solution

Motor does not run, is noisy,
makes a “growling” sound,
or runs in reverse (contin-
ued)

Check integrity of both ends of drive wiring harness between the CPU board
connector J8 and the 13-terminal connector to the drive board.

Using a digital multimeter or an oscilloscope, measure the amplitude of the
pulse train and verify that it is at least 2.3VDC.

If pulse test results are good, replace the stepper motor drive board. If the
pulse tests results are negative, the pulse output on connector J8 of the CPU
board is bad, and the control assembly must be replaced.

Drive board red LED illumi-
nated

IMPORTANT

The stepper motor drive board
has been designed to pro-
tect itself if motor problems
occur. If a problem with the
motor wires or motor is found
and corrected, the board will
still drive a good motor after
correction is made. However,
the board cannot protect itself
from transient voltage spikes
and/or power sags or brown-
outs. It is highly recommended
that in plants where power
problems are evident or in
question, a high quality surge
suppressor or line conditioner
should be employed for added
protection.

1. Slow Blink: (about once per second) indicates a SHORT in motor, motor cable, or
drive power component.

a.

Check integrity of motor wires and/or cable. None of the wires should be ex-
posed, and should have their full insulation so they may not short to each other
or any other part of the machine.

If wires look OK, go to section titled “Testing stepper motor drive board output
pins.”

If stepper motor drive board test results are positive, replace the motor. For
further information, see the section titled “Testing motors.”

2. Fast Blink: (multiple times per second) indicates an OPEN in motor, motor cable, or
drive component.

a.

b.

Check integrity of motor wires and/or cable. None of the wires should measure
open, or be disconnected or loose from their terminals.

If wires check OK, go to section titled “Testing stepper motor drive board output
pins”.

If stepper motor drive board test results are positive, replace the motor. For
further information, see the section titled “Testing motors.”

3. On Steady: indicates a ground fault (wire shorted to zero volts).

a.

Remove ground fault.

Testing stepper motor drive
board output pins

='NOTE

A digital multimeter is required
for these tests.

='NOTE

Measuring zero volts drop
across one of these pins may
be evidenced by blowing fuses
on power-up. See section
titled “Fuses blow on power

up. »

1. Remove 13-terminal plug-in motor wire coupler from the drive board.

2. Test motor phase pins.

a.
b.

Set the multimeter to Diode Test.

Place the RED meter lead on one of the leads between the large black sense
resistors located at the center of the drive board located above jumper JP2.
Touch the BLACK meter lead to each phase terminal (pins 1, 2, 12, and 13).
This should give readings between 0.450V and 0.550V. If any readings are sig-
nificantly greater than or less than 0.450V to 0.55V, then the unit is faulty and
must be replaced.

3. Test motor common pins:

Touch the BLACK meter lead to the positive lead of the large blue capacitor on
the left side of the board, which is located below the red fault indicator LED.
Touch the RED meter lead to pins 3 and 11. These pins should give readings
between 0.450V and 0.550V. If any readings are significantly greater than or
less than 0.450V to 0.55V, then the unit is faulty and must be replaced.
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Problem

Solution

Fan does not operate/Test-
ing DC power supply

=’ NOTE

The DC supply has dual out-
puts: 5 and 12 volts DC.

='NOTE

When the output is shorted, a
faintly audible clicking sound
can be heard coming from
the supply. This is the power
supply protecting itself from
failure due to a short on its
output.

IMPORTANT

Continued operation of the
machine without the cool-
ing fan working properly will
cause further damage to the
internal electronic compo-
nents.

1. Refer to the DC power supply board diagram. Remove 6-pin DC wiring harness
connector from output of DC supply. Measure the supply’s output pins for the pres-
ence of DC power.

a. |If voltages are not present, verify AC power is being applied to AC input.

b.  Also check the fuse on the supply’s AC input. If the fuse is bad, and replacing it
causes fuse failure to occur again, replace the supply.

c. Ifthe fuse is good, AC power is being applied, and DC power cannot be mea-
sured, replace supply.

2. Verify good electrical connections to pins in DC wiring harness 6-pin quick discon-
nect plug. Reconnect harness.

3. Check for shorted wires in the DC wiring harness on output of supply. A short will
cause the supply to shut down. The power supply should operate normally after the
short is removed.

4. Test DC wire harness 4-pin plug in connectors to the CPU and Expansion Boards
for the presence of 5 and 12 volts DC.

5. Test wire harness to fan quick-disconnect plug for the presence of 12VDC.

6. Replace fan.

CPU board “heartbeat”
pulse not present

1. Two LEDs are located on the CPU board. The “heartbeat” LED is the green LED.
The green LED should blink at regular intervals under normal operation when the
feeder is powered on. Make sure the front safety shield is closed completely, and no
error conditions are present.

2. Check output of DC power supply. See section titled “Fan does not operate/Testing
DC power supply.”

3. Verify ribbon cable integrity between CPU board and Expansion Board.

4. Check that the ROM and RAM chips are seated properly in their sockets. Improperly
seated chips may cause the CPU board to indicate a problem by illuminating the red
LED located next to the green “heartbeat” LED. The red LED should not illuminate.

5. Replace Reliant Control Assembly.

6. Replace ROM chip.
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Problem

Solution

On/Off beeping sound is
heard, reset button blinks,

1.

Remove reset button harness from Expansion Board connector J6.

='NOTE

Power must be on during the
following tests. Exercise cau-
tion.

and pressing button does 2. Using a small metal blade screwdriver, short pins 3 and 4 together on Expansion
not reset fault Board connector J6.
%’NOTE 3. Did shorting these pins reset the feeder?
Power must be on during a. Yes: The reset switch harness assembly is faulty. Repair or replace as nec-
the following tests. Exercise essary.
caution. b No: Verify continuity at reset button closure, reconnect the reset button
harness to the Expansion Board connector J6. Press the reset button after
%NOTE trying each of the following steps:
The following steps assume 4. Verify that the discharge safety shield is closed completely.
the output of the DC power
supply is working and both 5 5. Is E-Stop option installed?
and 12 volts are present at the
CPU and Expansion Board a Yes:Goto step 6.
input connectors. If not, see b. No: Gotostep 7.
section titled “Fan does not
operate/Testing DC power 6. Verify E-Stop switch is out of the locking stop position by twisting and pulling the
supply.” red knob out.
@NOTE 7. Remove the safety interlock harness from connector J7 of the CPU board.
The followi 8. Using a small metal blade screwdriver, short pins 1 and 2 together on CPU
h € /9 l(()}/VIng stepihassume Y board connector J7, keep them shorted, and press the reset button. Does press-
the b INKing green eartbeat ing the reset button reset feeder?
LED is present on the CPU
board. If not, see section titled
. 4 ) a. Yes: Goto step 9.
CPU boarc{’ heartbeat’ pulse b. No: Go to step 10.
not present’.

9. Connector J7 input is good. Check the integrity of safety interlock harnesses and
the safety interlock switch. If E-Stop option is installed, check the integrity of this
harness and switch assembly as well. Repair or replace as necessary.

10. Replace Reliant Control Assembly.

11. Replace ROM chip.

Steadylbe_flp is_ heard, reset 1. Verify firm connection and that the integrity of the ribbon cable connected be-
button:n is illuminated, and tween the CPU and Expansion Boards is intact.
pressing button does not
reset fault 2. Remove reset button harness from Expansion Board connector J6.
3. Using a small metal blade screwdriver, short pins 3 and 4 together on Expansion

Board connector J6. Did shorting these pins reset the feeder?

a. Yes: The reset switch harness assembly is faulty. Repair or replace as nec-
essary.

b No: Verify reset switch integrity, reconnect to Expansion Board connector
J6 and go to step 4.
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Problem

Solution

Steady beep is heard, reset
button is illuminated, and
pressing button does not
reset fault (continued)

='NOTE

The following steps assume
the output of the DC power
supply is working and both

5 and 12 volts are present
at the CPU and Expansion
Board input connectors. If
not, see section titled “Fan
does not operate/Testing DC
power supply.”

='NOTE

The following steps assume
the blinking green “heartbeat”
LED is present on the CPU
board. If not, see section
titled “CPU board ‘heartbeat’
pulse not present”.

4.

9.

Verify the sheet sensor’s power-on green LED is illuminated. Is the green LED
illuminated?

a. Yes: Gotostep 5.
b. No:Gotostep?7.

Verify the sheet sensor’s yellow LED sensing indicator illuminates when the sen-
sor is covered, and goes dark when the sensor is uncovered. Is the yellow LED
illuminated when the sheet sensor is covered, and dark when the sensor is uncov-
ered?

a. Yes: Go to step 6.
b No:Gotostep7.

Cover the sensor so that the yellow sensing LED is illuminated and press the
reset switch. Did the feeder reset?

a. Yes: The feeder times-out as it should. Go through feeder setup and make
sure the sensor sees the leading edge of the next sheet shortly after a piece
of sheet material is removed from the feeder. If the leading edge of the next
piece of material is not detected in time, the feeder “times-out” and stops,
causing the steady audible beep and reset button lamp to illuminate.

b. No:Gotostep?7.

Remove the sheet detect sensor harness from CPU connector J6 and measure
for the presence of 12VDC across pins 1 and 3 of connector J6 on the board. Is
the voltage present?

a. Yes: Go to step 8.
b. No: Go to step 9.

Test sheet sensor input. Using a small metal blade screwdriver, short pins 1 and
2 together on CPU board connector J6, keep them shorted, and press the reset
button. Does the feeder reset?

a. Yes: The sheet sensor input on the CPU board is good. Repair faulty sheet
sensor harness and/or replace sheet sensor.
b. No: Go to step 9.

Replace Reliant Control Assembly.

10. Replace ROM chip
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Problem

Solution

Feeder Will Not Cycle: Test-
ing the Trigger and/or Cycle
Button Inputs

= NOTE

The terms “flight sensor” and
“trigger sensor” are synony-
mous.

='NOTE

Power must be on during the
following tests. Exercise cau-
tion.

=Z'NOTE

The following steps assume
the output of the DC power
supply is working and both 5
and 12 volts are present at the
CPU and Expansion Board
input connectors. If not, see
section titled “Fan does not
operate/Testing DC power

supply.”

='NOTE

The following steps assume
the blinking green “heartbeat”
LED is present on the CPU
board. If not, see section titled
“CPU board ‘heartbeat’ pulse
not present”.

='NOTE

The following steps assume
the drive board green LED is
illuminated and the red LED is
NOT illuminated. If this is not
true, see section titled “drive
board red LED illuminated.”
Also, the following steps as-
sume the drive output pins test
good. See the section titled
“Testing stepper motor drive
board output pins.”

The Trigger Input

1.

5.

6.

Verify the flight or trigger sensor’s power-on green LED is illuminated. Is the green
LED illuminated?

a. Yes: Gotostep 2.
b. No: Go to step 3.

Verify the trigger sensor’s yellow LED sensing indicator illuminates when the
sensor is covered, and goes dark when the sensor is uncovered. Is the yellow
LED illuminated when the trigger sensor is covered, and dark when the sensor is
covered?

a. Yes: Go tostep 3.
b. No: Go to step 4.

Remove the trigger sensor wire harness from CPU connector J5 and measure for
the presence of 12VDC across pins 1 and 3 of connector J5 on the board. Is the
voltage present?

a. Yes: Goto step 4.
b. No: Go to step 5.

Test trigger sensor input. Using a small metal blade screwdriver, short pins 1 and
2 together on CPU board connector J5. Does the feeder trigger?

a. Yes: The trigger sensor input on the CPU board is good. Repair faulty trigger
sensor wire harness and/or replace trigger sensor.
b. No: Go to step 5.

Replace Reliant Control Assembly.

Replace ROM chip.

The Cycle Button Input

1.

Remove the cycle button wiring harness connector from the Expansion Board at
Connector J4.

Using a piece of wire, carefully short pin 2 to pin 5 of connector J4 on the Expan-

sion Board. Shorting these two pins together should cause the feeder to run.

Does the feeder cycle when the pins are shorted to one another?

a. Yes: The cycle button input on the Expansion Board is good. Repair faulty
cycle button wire harness and/or replace cycle button.

b. No: Go to step 3.

Replace Reliant Control Assembly.

Replace ROM chip.

REeLianT 3700 ManuAL

82



Problem

Solution

Testing the Fault Output
Connector

1. Remove fuse F1 from the Expansion Board and measure across its pins for conti-
nuity. If continuity is not measured, replace the fuse.

2. Fuse F1 is connected in series with a set of contacts inside the mini relay located
on the Expansion Board. These contacts are brought out through connector J7.
Jumper block JP4 selects the normally open or normally closed set of contacts.
The normally open contacts close when the machine is powered on. Test the con-
tacts:

a. Setjumper block JP4 in the N.O. position

b.  Using an ohmmeter, measure across pins 1 and 2 of connector J7. You
should measure an open load.

c. Power on the machine. The contacts should close and you should measure
continuity across J7. If not, replace the Expansion Board.

Testing Motors

Refer to the wiring diagram of the 6-lead DC Stepping Motor found elsewhere in this
manual.

These motors are NOT repairable, and should never be opened.

The motors used in the Reliant Series of feeders have two windings: three leads asso-
ciated with each winding, for a total of six leads. Each winding has a wire at each end
of the winding, with a wire connected also at the center of the winding. This center tap
is also called the “common” wire, while the end wires are called the “phase” wires.
Motors are inductors. Inductors are tough to troubleshoot unless there is a catastroph-
ic failure associated with the windings inside the inductor. An ohmmeter may be used
to test for catastrophic failures, but is useless when a motor has a problem that is not
catastrophic. Therefore, a motor can still have a problem even though it appears there
is not a problem as measured with an onmmeter. The following are tests that you can
make with an ohmmeter:

1. All three leads of each individual winding should measure continuity in any com-
bination of two. Conversely, an OPEN should NOT be measured in any combina-
tion of two of the three leads tested in a single winding. If an open is measured
in a single winding, it is a clear indication that the motor is bad and needs to be
replaced.

2. Since there are two separate windings, they need to measure electrically separate
from each other. For example, any combination of one lead from one winding to
any lead of the other winding should measure as OPEN. If a short is measured
between windings, it is a catastrophic failure inside the motor and it must be re-
placed.

3. Both windings need to be insulated from the body of the motor. If continuity is
measured between any motor lead and the body of the motor, a catastrophic fail-
ure has occurred inside the motor and it must be replaced.
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