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These LED's only indicate that the microprocessor
has signaled the output to operate but they do not
verify that the output has respended.

The motion detect output turns on when a
keypad selected RPM value is exceeded. The
direction output turns on to indicate that the dispiay is
counting up and turns off when the display is
counting down. The direction output remains in the
state based on the last direction of rotation when the
resolver stops.

The enable/disable keys on the keypad are used
to furn the enable output on or off at terminal strip 52
terminal 6. The enable/disable keys do not affect the
operation of the limit switch outputs at the CPU
moduie. |f your system incorporates a Gemco refay
output module, the enabie output at terminal 6 wilt
connect 1o this relay module and will run the whole
relay meduie ON or OFF when the enable/disable
keys are actuated.

To verify the operation of the output drivers test
as follows:

B2. Current Sinking (Option E): When it furns
on, this output takes the current applied to each
output terminal to the CPU module’s ground. The
ground terminal of the CPU module must be tied to
the ground of the current source so that the load
sees a completed current flow path when the output
is turned on.

Disconnect all wiring from the output terminals
being tested to isolate the CPU module from
electrical problems outside the module. Connect the
positive (+} probe of a DC voltmeter to terminat strip
82 terminal 29 {labeled +15 VDC) and touch the
nagative (-) probe to each fimit switch cutput in
sequence. When the output being tested is ON, you
will see 15 VDC at the voltmeter. When the output
turns OFF, the 15 VDC signal will disappear. An
output that is ON or OFF continuously indicates a
defective output driver and the CPU module should
be replaced.

B3. Current Sourcing (Option C): Systems
having current sourcing outputs will have an input
terminal (usually terminal strip 52, terminal 28}
labeled +V source. The +V external, customer-
supplied DC power supply is wired to this input
terminal to provide the current that will be transmitted
from the CPU module output driver when the output
turns ON. This external power supply should be used
onty for computer levet inputs. Solencid valves or
other noise producing loads sharing this power
source can cause sporadic operation or cause
damage to the CPU module circuitry.

Discornect all wiring from the output terminals
being tested to isolate the CPU module from
electrical problems outside the module. The ground
terminal of the CPU module must be connected to
the ground of the current source. Connect the
negative) (-) probe of a DC volimeter to a ground
terminal on the CPU module {terminal strip 52,
terminal 30) and touch the positive (+} probe to each
limit switch output in sequence. When the output
being tested in ON, you will see a voltmeter reading
that equals the voitage being applied to the +V

source input terminal from the external power supply.
When the output is OFF, this voltage will disappear.
Any output that is ON or OFF continuously indicates
a defective output driver and the CPU module should
be replaced.

B4. TTL (Option T): TTL outputs are wired
similar to current sourcing outputs except that there
is no +V source input from a remote power supply. In
an off condition there will be an internally generated
+4.7 to +5 VDC cutput at each CPU module output
terminal in relation to its ground. When the output
turns ON, the output driver goes o ground 1o sink the
TTL level signal from the PLC input device into which
the signals are being fed. The ground terminal of the
CPU module must be connected to the ground
terminal of the TTL input device.

To test operation, disconnect all wiring to the
output terminals of the CPU module to insure that
electrical problems outside the unit do not interfere
with its operation. Connect the negative {-) probe of &
DC voltmeter o the CPU module ground terminat
and touch the positive (+) prabe to each ocutput
terminal in sequence. When the output is OFF, there
will be a +4.7 to 5 VDC signal seen. When the cutput
turns ON, this signal will disappear. Any oulput that
is ON or OFF continuously indicates a defective
output driver and the CPU module should be
replaced.

C. Gemco Relay Output Modules

Series 1991 relay cutput medules are used when
high-power cutputs are required by the loads being
driven. The output module takes a 110 VAC or 220
VAC input and generates a 22-24 VDC output for
operation of the output relays. This voltage is present
at each wire of the cable assembly that connecis to a
limit switch output on the Gemco CPU module. All
relay output modules are intended for use with
current sinking (Option E} outputs on the CPU
madule only. When the CPU module current sinking
output turns ON, it sinks the 22-24 VDC output from
the relay output medule to ground which turns on the
high power output relay. All refay output modules
have a master enabie/disable input that completely
enables or disables all relay outputs regardless of
the state of the CPU module limit switch output. To
test operation of the relay output module, disconnect
all wiring of limit switch outputs and the enable
output at the CPU module. This insures that prob-
iems within the CPU module de not interfere with the
testing. Using a jumper wire, connect the yellow wire
{output enable) to a CPU module ground or ground
wire in the cable assembly and leave this jumper
wire in place. The enabie LED on the relay output
module should turn on to indicate that the output
relays are enabled and ready for operation. Next,
take a second jumper wire, connect it to a CPU
module or cable assembiy ground wire and fouch it
fo each limit switch relay cutput wire in the cable
assembly. As each wire is touched, the correspond-
ing output reiay on the output module will turn ON.
An LED located next to each relay will iluminate to
indicate that the relay has been told to turn on. If the
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LED illuminates, but the relay does not turn ON, the
output relay itself has faited and should be replaced.
If the LED does not turn ON, the ocutput module
circuitry has tailed or there is an open in the cabie
assembiy. To check for an cpen in the cable
assembiy, apply jumper wires in the same sequence
outlined above except at the muliipin connacter on
the relay output module. If the relay works when
jumpered at the relay module connector, but not at
the other end of the cable assembly, the cable
assembly is defective. If the relay does not operate
when jumpered at both locations, the output module
circuitry has failed.

An output module refay that is on continuously
can be caused by a short in the cable assembly.
Disconnect the cable assembly at the relay output
module multipin connector. If the relay turns off, the
cable assembly witing is shorted o ground. li the
rejay remains ON (status LED illuminated;) there is a
short in the output module circuitry.

D. Qutput Relays

D1. Mechanical Relays: These relays are rated for
loads up to 10 amps at 240 VAC or 10 amps at 30
VIDC. A resistor/capacitor noise suppressien circuit is
located on the circuit board next to each relay
socket. This circuit helps suppress electrical noise
generated by inductive loads. If the refay 5 used to
controt an AG signal into a high impedance load,
leakage in this RC noise suppression circuit may tum
the load on even when the relay contact is open.
Typical loads that may not operate properly due to
this leakage include 110 VAC PLG input cards and
very small controt refays. To eliminaie this problem,
the capacitor can be removed from the RC network
protecting the relay having the control problem. The
capacitor is labeled C1 preceded with a prefix
number that correlates it to a specific output relay.

Example: Capacitor 8C1 is part of the RC
network protecting output relay number LS8,

When using this relay for driving inductive loads
like solenoids, a noise suppression device must be
installed across the coil of the load. Use an MOV or
RC noise suppressor for AC loads, or a commutating
diode for DC loads.

Note: A solid state relay output module may contain
both AC and DC solid state relays. AC refays will ba
black and DC relays will be red. Insure that the
correct type of relay is being used for the load being
driven.

D2. AC Scolid-State Relays: These triac output
relays are rated for loads up to 3 amps at 280 VAC.
Current leakage is 5ma at 280 VAC. This may be
sufficient leakage to improperly turn on high imped-
ance loads like PLC input cards or very small controi
relays. If leakage appears to be causing improper
operation of your load, an 18Kohm 2 watt ioad
resistor wired from the relay outpui to ground will
generally eliminate the problem. Special low teakage
relays are available, Consult the factory for details.
The standard triac relay is a zero crossing type

relay which produces much less electrical noise than
a random turn-on device. However, premature triac
failure may result if it is used in a control circuit in
which other control contacts are paralleled around
the triac. If this paralleled contact opens and closes
while the triac is turned off, transients may be
generated that will damage the triac. Sporadic
operation can also result if the triac is turned on while
the paralleled contact is closed. A triac needs current
flow to turn on which will not be available when the
paralleled contact is closed.

It's recommended that an MOV or RC noise
suppression davice be installed across the coil of any
inductive device, such as solenoids, that are being
driven by our triac output relay.

D3. DC Solid-State Relays: These high-power
open collector solid-state relays are rated for loads
up 1o 3 amps at 60 VDC. The polarity of the load
current must be wired through this relay per diagram
£-0213001-A on page 14 of this manual.

When using this relay to drive an inductive load
like a DC soclencid, a commutating diode must be
installed across the coil of the solencid to eliminate
high voltage spikes.

E. Electrical Noise and Power Quality Consider-
ations: This system is designed for use in an
industrial environment and incorporates extensive
transient suppression circuitry. However, the same
general instaflation rules should be foliowed that
apply to all microprocessor-based equipment,

Problems that can be attributed to extreme
electrical noise or poor power guality include loss of,
or changes in, program memaory, ioss of micropro-
cessor initialization, keypad/microprocessor iock-up,
sporadic outputs and damage to resolver drive
circuits, auxiliary input circuits and output driver
Circuits.

E1. Grounding: Circuit board level noise
suppression circuits, ground planes and cable
shields all depend on a good earth ground far proper
operation. Our field experience has shown that the
quality of the service ground at many machines is
marginal.

E2. Incoming Power: Solenocids, welders, iarge
motors and variable-speed drives are all devices that
generate excessive electrical noise throughout the
power grid in a typical industrial environment.
Isotation transfermers or constant voltage type power
supplies shouid be used to isolate microprocessor-
based circuitry. The power on the oulput side of
these isolation devices should be fed to the program-
mable limit switch and other microprocessor-based
devices only. The loads being driven by the program-
mabie limit switch output relays must nof get their
power from the output side of the isclation device.
Using the output side of an isolation device 1o power
loads other than the programmabie limit switch totally
defeats the purpose of the isolation device.

If an isolation device is used to provide AC
power to the Series 1991 PLS, do not jumper this
same power from the AC input terminals of the relay
module to its output relays. Power for the output
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relay loads should come from the input side of the
isolation device or some other totaily separate power
source.

The 5 VDC and 15 VDC power generated by the
CPU module power supply should not be used to
power any auxiliary device.

E3. Low-Level Inputs: Low-level inputs to the
Gemco CPU module include the resolver cable and
other speciat purpose contact inputs like reset to
prasat, latch and multiprogram selection.

The resolver should be wired tc the GPU module
using an uninterrupted run of cable consisting of
twisted pairs with shields. Whenever possibie, this
cable should be run in a conduit by itself. I it must
run in a conduit with other wiring, this other wiring
should not include power wires above 110 VAC or
wires driving noise producing loads.

if the resoiver cable must be run through a
terminal strip, it must be mounted in a small enclo-
sure with no other wiring. The shields of the incoming
and outgoing cable must be tied together and
isolated from ground.

Special-purpose coniact inputs all operate by
connecting the input pin on the CPU module to &
ground terminal on the CPU module through a
remote contact or solid-state switch. These computer
level signais must be protected from induced
electrical noise. The contact used to activate the
input should not be located outside the enclosure in
which the Gemco CPU module is mounted. Any
wiring between the CPU module input terminals and
this contact located within the enclosure shoutd be
routed away from any power handiing relays,
contactors or other noise generating devices.

If the input is to be activated by a remote device,
the contact of the remote device should be used to
energize a relay within the enclosure. The contacts
of this relay are wired to the CPU maodule input
terminals.

E4. Outpuis: The low power outpuls from the
Gemce CPU module are intended for use with a PLC
input card, a Gemco relay cutput module or a solid-
state relay board compatible with the low-power
output. It's not recommended that these outputs be
used to drive an inductive load like the small DC
relay. If an output must be used for this purpose,
care must be taken to insure that the relays inrush
current does not exceed the outputs rating and a
commutating diode must be installed across the
relay's coil to eliminate electrical spikes.

Any DC power supply used for sinking or
sourcing outputs to a PLC input card should be used
for this purpose only. This power supply should not
be used to drive any inductive loads.

The high-power relays on a Gemco relay output
medule or relay module supplied by others can
generate excessive electrical noise if used to drive
inductive loads. Noise suppression devices must be
installed across the coil of these loads as described
on page 29. The power fed to these contacts must
not come from the conditioned side of any isolation
transformer or power conditioner used o power the
programmabie limit switch,
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Display shows all E's.

fResolver disconnected, resolver cable problem or excitation circuitry failure. See input operation troubleshoot-
ing sections A1 and A2, page 26.

If CPU excitation failure is found tc be the cause of problem, review section E through E3, pages 29-30
concerning electrical noise problems.

Display shows all P's.

Loss of microprocessor initialization.

The initialization code number is programmed at the factory and should never be fisid-changed or lost.
This code number eslablishes the logations in memory that the microprocessor looks for data and is specific
to the software number and part number of the system. See the part number descriptor sheet supplied with
the system for the correct initialization code and re-enter on the keypad.

Loss of initialization code indicates a severe power fluctuation or electrical noise. Review section £
through E3, pages 29-30 if this condition reoccurs.

All relay cutput module
outputs inoperative.

All output relays on a Gemco relay module are turned on or off by the enable/disable button on the keypad.
When enabled, the enable LED on the relay module will be iluminated.

Verify that enable button has been depressed and that enable LED on keypad and enabie LED on relay
module are illuminated.

See section C, page 28 for troubleshooting details.

An individua! high-
power oufpuf relay on
output module does not
operate, but status light
on keypad indicates
proper operation.

Output relay failure. If relay status LED on output module operates but relay doesn’t turn on, relay may have
failed. Replace relay and/or check output fuses on solid state relay. A PLC input card or small relay being fed
by our output relay may remain on when our refay is off due to leakage in the relays noise suppression circuit.
See section D through D3, page 29 for detaiis and notes on relay wiring diagrams on page 14.

Review section C, page 28 for details on isalating the problem to the CPU module, cable assembly or
relay output module.

An individual low-power
output from the CPU
.module does not
operate but status LED
on the keypad indicates
preper operation.

Qutput driver faiture. Review section B through B4, pages 27-28 for troubleshooting details. If this is a
reoccuring problem, review section E4, page 30 for possible installation problems.

System operates
properly but exhibits a
random momentary 1058
of all cutputs.

Random momentary loss of all power to the system. A loss of power for as short a duration as 50 millisec-
onds will cause the system to shut down. When power is reapplied, the system can iake several seconds to
reinitialize itself. During this time period, all outputs are disabled. This intermittent loss of power could be
caused by a bad terminal strip connection, bad relay contact, application of a very large motor load or
momentary loss of incoming plant power.

Momentary loss of continuity in the multi-program setector switch on multi-program systems. The
selection of program is accomplished by a BCD switch or relay logic wired from these inputs to ground. Any
momentary ioss of these inputs will be read as a program change resulting in all outputs being inhibited as
the new output patterns are compiled in memory. High vibration where the selector switch is mounted or bad
contacts cn the switch or logic relays shouid be looked for. Raview section A3 and A3a, page 27 for detaiis.

Mechanical output
refays operate
sporadically.

Low AC power supplied to relay output module. The mechanical output relays can hecome more sensitive to
low input power as additional relays energize. When using mechanical relay output modules, the incoming AC
voltage should be 110 VAC minimum. Review sections C, D and E on pages 28-29 for other causes.

Keypad displays
meaningless data.
Cutputs may or may not
operate properly.
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System mounted in a high-shock or vibration area causing intermittent electrical connections.
System operating in a high-electrical noise environment. Review installation instruction concerning

- routing of cables on page 9. Review general electrical noise considerations under troubleshooting section &

an page 29.

Keypad ribbon cable connected to wrong mating connector on CPU module. Correct connector is 14 piry
connector accessed through cutout in lower left corner of sheetmetal base. See general wiring diagram
E-0211300-C on page 11-12 for location.
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The display and outputs
lose synchronization
with machine poesition.

If the reset to preset option is being used, electrical noise on the wiring 1o this input can cause unwanted
resets. Also, all resets triggered by the use of this input will be lost on a power failure. Preview page @ and
treubisshooting section A3b, page 27 concerning the proper use and installation of this option.

A gradual recceuring loss of synchronization is generally caused by stippage in the mechanical couplings
to the resolver. Verify the mechanical integrity of couplings, sprockets, chains, etc. that are in the drive train to
the resclver's input shaft. The resolver assembly uses a smali, internal flexible coupting to connect its input
shaft to the resolver, mounted inside the assembly. Disassemble the resolver and verify the tightness of the
coupling screws.

Nonsequential count on
digital display.

A programmed scate factor that is larger than the system's resolution will result in counts being skipped. The
location of the skipped counts will be spread evenly over the full scale factor. Verity the programmed scale
factor by pressing the scale factor button on the back of the keypad. if it is farger than 4096, counts will be
skipped.

An open or shorted condition in the resolver secondary ¢coil or cable will result in the display jumping the
equivalent of 25% of the scale factor.

System will not accept
progranyming
instructions.

Verify that keyswitch is in program position. Verify that the programming sequence is being followed exactly.
Omission of the “ENT" key in alt required locations is a commoen mistake.

Flashing decimal points indicate multiple set points on the selected circuit. To see alt settings, continue to
press the “CIR ON” or “CIR OFF” key untii all set points have been displayed.

Verify that both ends of the keypad to CPU module cable assembly are fully inserted.

If the membrane keypad fails, it is usually due to a shorted condition under one of the keys. If the digital
display locks on some random number during programming and cannot be cleared by powering the system
down, suspect a keypad failure.

Set points not fising at
programmed position.

Probably due to programming errors. Flashing decimal peints on the display indicate that multiple set points
are programmed on the selected circuit. After caliing up a circuit, continue pressing the “CIR ON" or “CIR
OFF" key to view all set points held in memory. Many programmers think they have changed a set point
location but have really added ancther set point on the same circuit.

Any circuit that has a programmed OFF setting without cerresponding ON or an ON without correspond-
ing OFF will change state when the position passes through zero. Review programming instructions in section
IV, page 20-22.

Leakage in the noise-suppression circuits of the high power solid state relays and mechanical relay noise
suppression circuits may cause sporadic operation of high impedance loads. See troubleshoating sections D1
and D2, page 29 for details.
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