MAINTENANCE MANUAL
FEMCO GROUND CHECK MONITOR GM80OC and GM80OC1

General Information

This manual is an extension of the Reference manual and is intended
for use by technicians anc maintenance personnel who maintain and
repair the Ground Monitor.

Areas to be covered are:

Description

This section completely describes the Ground Monitor's operation
through use of a schematic diagram and circuit analysis.

Field and Bench Testing

This section provides information for use in troubleshooting the
Ground Monitor when a failure occurs. This consists of instruc-
tions for performing tests to determine proper operation and a
voltage chart for the unit.

Parts Identification
Necessary assemblies, along with parts lists, are provided to
support the maintenance of the Ground Monitor.

For more information on the Ground Monitor ordering repair parts or
requesting field service contact your local representative or customer
service at Femco Division, P.C. Box 33, High Point, N.C 27261-0033,
(919) 887-2611, Twx 5109261937.

Femco Ground Monitor should be returned to the manufacturer or author-
ized representative for service. Substitution of components not
approved by MSHA will void MSHA Acceptance number.

Circuitry described in this manual is covered by Femco Patent Nos.
3,728,582 and 3,855,501.

ARC TRAP - Femco Registered Trademark
GROUND SENTINEL - Femco Registered Trademark

DO NOT CHANGE WITHOUT APPROVAL OF MINE SAFETY AND HEALTH
ADMINISTRATION.

Copyright by Gulton Industries, Inc. 1984.

MSHA B.T.S. Acceptance No. GM80OO: 0O50884FE
GMB0O1: 050784FE
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SECTION 1 CESCRIPTICN

circuit Description (Refer to Schematic.)

This unit can be divided into three sections: the pOwer supply, the

transmitter and the recelver sections.

The power supply provides 20 volts unregulated DC tc the relay driver
and 12 volts regulated OC to all other circuits. MOV 1 protects the

monitor from power line surges while Rl prevents nuisance blowing of

FUl.

The transmitter contains a four kilohertz oscillator and a push-pull
line driver. R4 adjusts the frequency for optimum operation. MOV 2
protects the monitor from voltage surges on the ground or pilct

wires. R12 limits the current output of the monitor and provides a
signal voltage to the receiver circuit that is proportional to the
quality of the ground check circuit. The test switch provides a
convenient way of testing the monitor operation. In the TEST posi-
tion, a 75 ohm resistor is connected in series with the ground check
circuit. The monitor will indicate an open circuit trip by lighting
both ted LED's; the yellow LED will not be lit. Operation in the UNIT
CHECK position depends on the model. On units with the shorted output
detector, the .47 ohm resistor will simulate a shorted ground check
wire. The monitor will indicate a short circuit trip by lighting both
red LED's; the yellow LED will not be lit. On units without this
feature, the monitor will indicate normal operation with only the
yellow LED 1lit.

The signal developed aCTOSS R12 is coupled to the receiver circuit by
13. The strength of this signal, directly proportional to the quality
of the ground check circuit, is compared to a fixed reference voltage
by 1c3. 1If the ground check circuit has fifteen ohms or less loop
resistance, a good ground, four kilohertz pulses will be present at
pin 6 of IC3. These pulses are amplified by Q4 and fed to T4. The
output of T4 is rectified and fed to the relay. c7 filters the relay
voltage and provides a time delay to prevent false trips. The yellow
LED 3 indicates the presence of relay voltage and can be used as a
rough tuning indicator. The absence of relay voltage, because of a
bad ground or because the test switch is in test position 1is indicated
by the two red LED's. LED 3 is a latched trip indicator that contin-
ues to show that a trip occurred even when the relay is energized.
pressing the reset cwitch turns off this indicator.

on Model GM800O part of the signal at the secondary of T3 1s recti-
fied, filtered, and compared with a fixed reference voltage by ICA4.

If this signal voltage is great enough, indicating a short circuit
that bypasses the normal ground check circuit, the output of ICA turns
on Q7 and blocks the four kilohertz signal that would normally drive
Q4. This causes a nehort circuit" trip out.

171 832901-02
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SECTION 2 FIELD AND BENCH TESTING
Maintenance

preventive Maintenance. The latest version of the periodic checks
required by Mine Safety and Health Administration should be followed.
Semi-annual tuning of the GM8000/1 per Step 5 below is recommended.

Troubleshocting
in the field - GM8000/1 is tripped.

Equipment Needed
VOM or digital voltmeter
Spare Board

Procedure
1. Place the test switch in its center or TEST position.

5. Both red LED's should be lit and the yellow LED should be out.

3. Observe all three LED's and move the test switch to the UNIT
CHECK position. Hold the switch in this position.

a. On units with the shorted output detector(GM8000), the
yellow TUNE LED will light briefly and then go out; the
red TRIP LED will go out briefly and then come back on.
The red LATCH TRIP LED will stay lit.

b. On models without the shorted output detector (cM8001),
the yellow TUNE LED will light; the red TRIP LED will go
out. The red LATCH TRIP LED will stay lit. It will go
out if the LATCH RESET button is pushed.

4. Return the test switch to the NORM position. If the unit
passes steps 2 and 3 continue to Step 5; if the unit fails,
replace the PC board module and repeat test.

5.  Tune the GM800O/1 by adjusting the frequency of the

transmitter oscillator to the resonant frequency of the fil-
ters and stray cable impedance. The reactive components of
the circuit impedance are tuned out and the GM8000/1 monitors
circuit resistance.
This is accomplished by placing an AC voltmeter in TPl and
TP2 and adjusting R4 for a peak on the meter. This should
occur at about 1.2V RMS with a short cable and decrease as
the length of the cable monitored increases.

The trip may be checked by adding resistance into the cir-
cuit. With no cable (just two filters) the trip resistance
should be between 13 and 17 ohms.

6. If the GM8000/1 does not tune the problem is in the external

circuit.
2/1 832901-02
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Bench Troubleshooting

Equipment Needed
Simpson or digital voltmeter
Oscilloscope
Frequency counter
Ground monitor test set-up

Parts Needed for the Test Set-up

1 Power Cord 1 1K 1/2 Watt resistor 2 .33 ohm resistors
1 Connector 1 Red LED 2 Spdt Switches

1 9-volt Battery 1 Yellow LED 1 CN3es0

1 Battery Chip 1 75 ohm 1/2 W Resistor 1 GM10O4

1 FI12559 1 FI2560 1 F12558

Testing the GM80C0/1
1. To test the GM8000/1 follow the field troubleshooting proce-
dure given above, with the unit connected per 2/3.

2. Refer to the following voltage chart and drawings for
troubleshooting.

2/2 832901-02
JAN. 1984
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VOLTAGE CHART

TEST POINT NORMAL OC SWITCH SC SWITCH
OPERATION OPEN CLOSED
Tl Secondary 16.5VAC 18.8VAC 15.6VAC
+20V Unreg 18.2v 22.5V 16.6v
+12V 11.9v 11.9v 11.9v
Relay Volts 24.2V ov oV
IC2 Pin 1 ov * *
2 4vpp Sawtooth
3 12vpp Square Wave
4 12v DC
5 7.9v OC
€ 4VYp-p Sawtooth
7 12v PP Square wave
8 12v DC
IC3 Pin 1l NC NC NC
2 6 VDC 5.7V &V
3 4vpp Sine wave lvpp Semi Sq. wave 5.3V pp
5.48VD0C 4.9V Sg.Wave
5.4VDC
4 0 0 0
5 NC NC NC
6 12vpp Semi Sqg.Wv ov 11.5vpp
Semi Sg.Wv
7 11.9v 11.9v 11.9v
8 10.1v 11.9v 8.7V
IC4 Pin 1l NC NC NC
2 3.6V 3.6V 3.6V
3 2.5V .4V 5.1v
4 ov ov ov
5 NC NC NC
6 1.3v 1.3v 11.1v
7 11.9v 11.9v 11.9v
8 NC NC NC
2/4 832901-02
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VOLTAGE CHART CONT'D

TEST POINT NORMAL OC SWITCH SC SWITCH
OPERATION OPEN CLOSED
Ql S Qv * *
G 12V pp Sg.Wave
D 12v pp Sg.wave
Q2 S ov * *
G 12v pp Sg.wave
D 24V pp Sg.wave
Q3 S ov * *
G 12V pp Sqg.Wave
D 24V pp Sg.Wave
Q4 S ov ov *
G 5.5V pp Semi Sgq. ov
Wave
D 40V pp Sqg.Wave 22.3V
with Spike
Q5 E 11.9v 11.9v 11.9v
B 23.3V 11.1v 11.2v
C ov 11.7v 11.8v
Q6 C ov ov ov
G cv .8v .8v
A 10.5v .8v .8v
Q7 E ov ov ov
B 3V 3V .8v
C 3V, 5.5V Semi Sq ov ov
Wave
NC - NOT CONNECTED
* - VOLTAGES AND WAVEFORMS DO NOT CHANGE
2/5 832901-02
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TESTING THE FILTERS
Preliminary Set-Up

1.

2.

Connect a DVM or VOM set to the 20 or 2.5V AC rance to the
loop current test jacks TPl and TP2.

Connect a freguency counter to the same test jacks.

Testing the 3-Phase Filters

1.

Replace one of the known good filters in the test set-up by
the filter in question.

Set the switches for NORMAL cperation.

Adjust R4 (TUNE) for maximum indication on the DVM or VOM.
The indication should be approximately 1.3 volts and in no
case less than 1 volt. The frequency, as indicated on the
counter, should be between 3970 HZ and 4030 HZ.

If the freguency is outside this range or you cannot tune for
a maximum indication on the DVM or VOM, the filter is bad and
should be thrown away.

If the voltége indication is less than 1 volt, the filter is
bad and should be thrown away.

Testing the Pilot Wire Filter and Choke

1.

2.

3.

5.

Replace the known good pilot wire filter or pilot wire choke
by the part in gquestion in the test set-up.

Set the switches for NORMAL operation.

Adjust R4 (TUNE) for a maximum indication on the DVM or VOM.
The voltage indication should be approximately 1.2 volts and
in no case less than 1 volt. The frequency indicated by the
counter should be between 4080 and 4120 HZ.

If the frequency is outside this range or you cannot tune for
a "peak" maximum indication, the part is bad and should be
replaced. For best results, replace both.

If the voltage indication is less than 1 volt the part is bad
and should be replaced. For best results, replace both.

Testing the ARC TRAP

1.
2.

Jumper out the filters in the test set-up.

Set the OC and SC switches to the OPEN position. The
GM8000/1 should be tripped out.

Replace the known good ARC TRAP with the ARC TRAP in
question. The GMB00O/1 should be tripped out. If it is not,
the ARC TRAP is bad and should be thrown away.

Check the ARC TRAP for continuity with an ohmmeter.

2/6 832901-02
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SECTION 3 PARTS IDENTIFICATION

Femco GROUND MONITORS should be returned to the manufacturer or
authorized representataive for service. Substitution of components
not approved by MSHA will void MSHA Acceptance.
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