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focus, volts per division, and sweep, if needed,
at this time.

. Observe the waveforms displayed on the

oscilloscope screen.

NOTE: Both traces represent the same set of
windings being surged by two high voltage
leads at the same time. On some high
frequency armatures, "doubling the leads" may
cause feedback effects on one of the
waveforms. If the patterns on the screen do
not match, adjust the verticle position to
remove the "worst" waveform from the
oscilloscope CRT. That is, use the better
defined waveform with the highest peaks.

. Without changing the output voltage, release

the footswitch. The digital CRT will be in the
HOLD mode (red HOLD light ON). Press the
SAVE button under the CRT, then press the
RECALL button. The waveform(s) will be
stored and held in continuous display on the
CRT.

. Move the ATF to the next position on the

commurator. Press and release the footswitch
to reset the HOLD mode on the oscilloscope to
the "Sampling" mode (red HOLD light OFF).

NOTE: The ATF can be moved a single bar at
a time if desired. However, to save time and
retain test accuracy, mark both of the pin
starting positions with chalk and move that pin
to the position of the other pin.

. Press the footswitch to energize the winding

and observe the patterns. The "active"
waveform will be superimposed atop the
"saved" waveform.

. Release the footswitch and without pressing the

SAVE or RECALL buttons, move the ATF to
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4.2.3 Waveform Analysis
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the next position on the commutator. Maintain
the same span and same direction of movement
around the commutator.

10. Surge each set of bars and compare that
waveform to stored pattern from the first
span tested. Refer to Section 4.2.3 for
waveform analysis.

NOTE: Make sure the commutator is free of
debris. Carbon dust and metal particles left
between the bars on the commutator may cause
shorting or arcing that affects test resuits.

NOTE: Do not test an armature while it is lying
on a bench made of metal or other conductive
material. Even some rubber bench pads may be
made contain embedded conductive materials.
These conditions may affect the test results. Use
a stable support to hold the armature whenever
possible.

While using the ATF-11, the superimposed
waveforms from separate spans, displayed on the
oscilloscope, may exhibit some separation, even
when used on a "known good" armature.
Particularly on random wound armatures, the coil
turn lengths may vary due to coil overlap. This
condition changes the capacitive and inductive
characteristics of some of the coils only slightly.
Thus small separations in the peaks of the
waveforms with a slight frequency shift are
acceptable as long as the waveforms remain stabie
and they appear very similar without becoming
completely out of phase.

The most significant item to remember is that the
characteristic shape of the waveform is not
important in determining armature winding
conditton. When the coils are free of defects, the
winding will hold the test voltage, and the
waveforms will be stable and appear very similar
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as shown in Figure 7a, 7b. Weak insulation
results in an unstable or flickering pattern, Figure
7¢, while a solid short results in an electrical
imbalance (out-of-phase condition) between the
two windings, Figure 7d.

If the waveforms display some separation leading
to questionable results of the winding condition,
the operator can simulate the waveform for a
shorted winding by randomly shorting together
two bars on the commutator with an insulated
screwdriver. Do this only after capturing a
"reference" waveform so that the good and bad
patterns can be compared at the same time.

NOTE: Some armatures may not contain enough
turns of wire to produce an adequate waveform on
the CRT. Some armatures use coils with very few
turns, giving them very low inductive qualities.
These armatures will show few, if any, peaks in
the waveform past the initial peak, even with the
sweep set at the fastest rate. In this case, a
special high frequency coil tester or adapter may
be required.
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5 CFS-05
Calibration/Fault Simulator

5.1 Megohmmeter Test

5.1.1 Test Procedure
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The CFS-05, Figure 9, incorporates a specially
designed winding used for checking the accuracy
and calibration of all Electrom T.I.G Winding
Analyzers. It will confirm that a Winding
Analyzer is in proper working condition, and that
the instrument is within calibration limits.

The CFS-05 is also intended as a training aid, to
display faulted ground and winding insulation
conditions on the Winding Analyzer.

The CFS-05 has two replaceable calibrated
vacuum spark gaps rated at 1500 volts DC. A
maximum test voltage of 3000 volts DC i1s
recommended for the nonfaulted phases I and 2,
where the spark gaps are not used.

Figure 9.CFS-0% Calibrated Fault Simulator

Reasistance from the windings to earth ground
(mortor frame) is in the form of a fixed resisior
value of 50 megohms. This resistance may be
read with an output of 230 to 1000 volts DC. The
leakage Current meter should display 20uA at a
voltage of 1000 volts DC, = 0.6uA (3%).

1. Connect lead #1 of the Winding Analyzer to all
motor leads.
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5.2 DC Hipot Test

5.2.1 Test Procedure
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2. Connect the black ground lead from to the
motor frame.

3. Apply 1000 volts DC to the windings as shown
on the oscilloscope CRT.

4. Observe the leakage reading on the LED meter.

5. Divide the applied voltage by the current
leakage to find the resistance in Megohms.

6. Tumn the output control knob to MIN.

7. Discharge the windings to ground for at least
60 seconds by turning the lead selector to the
2-3 position before removing the test leads.

CAUTION: DO NOT apply more than 3000 volts
DC to the windings!

The output voltage and 'trip-out' circuit of the
Winding Analyzer are checked by increasing the
DC output voltage across the ground insulation to
about 1500 volts. The Hipot should trip-out
within = 50 volts (3%).

1. Connect lead #1 from the Winding Analyzer to
all motor leads.

2. Connect the black ground lead to the motor
frame.

3. Slowly increase the output voltage to 1500
volts as shown on the oscilloscope CRT.

4. Trip-out should occur at or near 1500 volts
indicated by a change from the ding-dong type
alarm to a screeching alarm and shut-off of the
LEAD ENERGIZED light.
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5.3 Surge Comparison Test
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NOTE: If trip-out does not occur, return the
high voltage output to MIN and recheck lead
connections and retest. If the Hipot still does
not trip-out increase the voltage to no more
than 1800 volts to check for an out of
calibration condition. Observe the trip-out
voltage.

5. Once trip-out occurs, return the high voltage
output control to MIN.

6. Discharge the winding for at least 60 seconds
by turning the LEAD SELECTOR to the 2-3
position. A rule of thumb is to discharge the
winding for a period ten times the test duration.

CAUTION: DO NOT apply more than 3000 volts
DC to the winding!

The CFS-05 incorporates a 'flash-over' feature
which is observed during the Surge Comparison
test. Although the waveforms will appear stable
in the 2-3 and 1-3 positions of the LEAD
SELECTOR switch at low voltages, the pattern
will become unstable and flicker at about 1500
volts = 50 volts. The pattern should be stable up
to the 3000 volt maximum while testing in the 1-2
position of the LEAD SELECTOR switch.

Four toggle switches on the CFS-05 allow the user
to select four different types of solid short
conditions:

All switches down: Balanced phases;

Far left switch up: turn-to-turn short;

Two left switches up: coil-to-coil short;
Three left switches up: phase-to-phase short;
All down except far right: Reversed coil
connection.

A
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The winding will exhibit 'flash-over' at 1500 volts
in any of the faulted positions while testing phases
1 & 3 and 2 & 3, as in Figure 10 below.

Figure 10. Surge Breakdown (Flashover)

5.3.1 Test Procedure 1. Match and connect the numbered test leads on

the Winding Analyzer to the numbered leads on
the CFS-05.

2. Connect the black ground lead to the motor
frame.

3. Place the simulator switches to the desired
position.

4. Perform the Surge and Comparison tests as
described in the T.I.G. Winding Analyzer
Instruction Manual.

CAUTION: DO NOT apply more than 3000 volts
DC to the winding.

5.4 The Rotor Rotors often cause a damping effect on the Surge
Comparison test waveforms of assembled motors.
In some cases a 'rotor coupling' effect causes
separation in the waveforms that appear much like
solid turn-to-turn or coil-to-coil faults. However,

TIG Accessory / Rev2 24
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5.4.1 Removing The Rotor
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the rotor does not affect the identification of true
faults in the winding as demonstrated with the
CFS-05.

To eliminate the rotor coupling effect slowly turn
the rotor while performing the Surge Comparison
test. For balanced or nonfaulted phases, the
superimposed waveforms displayed on the CRT
will match at some point as the rotor is turned. If
the waveforms do not properly match at any rotor
position through a complete 360° revolution, a
fault is indicated. In this case the rotor must be
removed to test the stator directly to find the exact
nature of the fault.

The rotor of the CFS-05 can be easily removed by
tapping on the rotor OPPOSITE the long shaft
end. There are no screws to remove to disengage
to rotor. The rotor and endbell are removed as
one assembly and should not be separated. Figure
11, below, shows the CFS-05 with the rotor
removed.

Figure 11. CFS-05 Without Rotor
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