DIODES. A diode can be checked for an open or shorted
condition by measuring the resistance between terminals
with an ohmmeter scale having a low internal source cur-
rent, such as the R X 1K scale. The resistance should be
very high in one direction and very low when the meter
leads are reversed,

> CAUTION é

e mrmrr S
When checking diodes, do not use an ohm-
meter scale that has a high internal current,
since high currents may damage the diodes
undler test.

RESISTORS. Check the resistors with an ohmmeter. Re-
sistor tolerances are given in Section 7, Replaceable Electri-
cal Parts. Normally, resistors do not need to be replaced
unless the measured value varies widely from the specified
value.

CAPACITORS. A leaky or shorted capacitor can best be
detected by checking resistance with an ohmmeter on the
highest scale. Do not exceed the voltage rating of the capa-
citor. The resistance reading should be high after initial
charge of the capacitor. An open capacitor can best be de-
tected with a capacitance meter or by checking if the capa-
citor passes ac signals.

8. Repair and Adjust the Circuit

H any defective parts are located, follow the replacement
procedures given under Component Replacement in this
section. Check the performance of any circuit that has been

repaired or that has had any electrical components replaced.

Adjustment of the circuit may be necessary.

TROUBLESHOOTING THE HIGH-EFFICIENCY
POWER-SUPPLY UNIT

General

The following information is provided to facilitate trouble-

shooting the high-efficiency power-supply unit. Information

contained in other sections of this manual should be used
in conjunction with this procedure to aid in locating a
defective component. An understanding of the circuit
operation is valuable in locating troubles. See Section 3,
Theory of Operation, for this information. Specifications
for the troubleshooting equipment referred to in this pro-
cedure are given earlier in this section under Trouble-
shooting Equipment.
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WARNING I

Extreme caution must be used when trouble-
shooting in the power-supply unit due to the
line voltage and the high-voltage/high-current
potentials present in the unit.

When a fault condition occurs which is not of sufficient
magnitude to open the fine fuse, power-supply protection
circuitry will cause the inverter to operate in a pulse mode.
In this mode the inverter will turn on for a short period of
time, and then turn off for a Jonger period of time. This
cycle repeats until the malfunction is corrected. This pulse
mode causes either a “ticking’”’ or a "’chirping’’ sound.
Whenever either of these sounds is heard, turn off the 7834
and proceed with the Preliminary Procedure given below.

Preliminary Procedure

WARNING I
To avoid electric shock, always disconnect the
instrument from the power source before re-

moving or replacing components or plug-in
units.

1. Remove all plug-in units from the mainframe.

2. Set the CONTROL ILLUMINATION switch on the rear
panel to the OFF position, and the GRAT ILLUM switch
on the front panel to the fully clockwise position.

3. Remove the power-supply unit from the mainframe
following the procedure given later in this section under
Component Removal and Replacement.

4, Connect the power-cord plug of the 7834 to the output
of a variable autotransformer which is set for 115 volts,

5. Push the 7834 POWER button in (to turn the instru-
ment on) and note the trouble symptoms.
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6. Turn the 7834 off and proceed to the appropriate step
in the Troubleshooting Procedure as indicated by the
Trouble Symptom column in Table 4-1.

TABLE 4-1

Recommended Power Supply Troubleshooting Sequence

Proceed to
Trouble Troubleshoot-
Symptom Procedure ing Step:
7834 inoperative; 1. Check line fuse. A
no pulse mode.
7834 inoperative; 1. Isolate malfunc- B
no pulse mode; line | tion from the main-
fuse open. frame circuitry.
2. Check line input D
circuit,
3. Check inverter G
circuit.
7834 inoperative; 1. Check inverter G
no pulse mode; line | circuit.
fuse normal.
7834 operating in 1. Isolate malfunc- B
the pulse mode. tion from the main-
frame circuitry.
2. Check pre-regu- C
lated power supplies.
3. Check crt and E
high-voltage circuits.
4. Check inverter F
control circuit.
5. Check inverter G

circuit.

Troubleshooting Procedure

STEP A: CHECK LINE FUSE. To check the line fuse,
perform the following procedure:

1. Check the line fuse (F1200), located on the rear panel
of the power-supply unit, for continuity and proper rating
as given in Section 7, Replaceable Electrical Parts.

2. If the line fuse is open, replace with a new one of proper

rating.

STEP B: ISOLATE MALFUNCTION FROM THE MAIN-

FRAME CIRCUITRY. To isolate the malfunction, perform

the following procedure:

4-8

Use extreme caution when troubleshooting in
the Power-Supply Unit, to avoid electric shock.
Stored dc potentials on the Power-Supply In-
verter circuit board remain long after the instru-
ment is disconnected from the power source.
Verify that the power-cord plug is disconnected
and that the line storage capacitors (C1216

and C1217) are completely discharged before
attempting any repairs or ohmic measurements.
(A warning-indicator neon bulb, located on the
Power-Supply Inverter board, flashes when

this stored voltage exceeds about 80 volts.
However, simply because the neon bulb is not
flashing does not mean that the capacitors are
fully discharged.)

1. Remove the 7834 power-cord plug from the power
source.

2. Remove the protective cover from the power-supply unit
following the procedure under Access to Components in
the Power-Supply Unit,.

3. Manually discharge the line storage capacitors using the
procedure given later in this section under Access to Com-
ponents in the Power-Supply Unit.

4. Disconnect P3068, the four pin connector with the
black housing on the lower rear of the Storage board,
to make the following resistance checks. Check the
resistance of the power supplies at the test points given
in Table 4-2 (See Figures 8-42 and 8-43 for the location
of these test points.)

NOTE
Place the Common lead of the ohmmeter to

ground when measuring power-supply
resistance.

TABLE 4-2
Typical Power-Supply Resistance
Typical
Power Test Ohmmeter Resistance
Supply Point Scale Reading
+130V TP1901 X 1k 6.6 k{2
+50 V TP1793 X 1k 1.8 k&)
+15V TP1794 X 100 70
+5V TP1795 X 100 90
—15V TP1796 X 100 100
—-60V TP1906 X 100 500 Q2
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5. If any of the resistance readings are significantly tower
than that listed, remove the electrical connections between
the mainframe and the power-supply unit. Disconnect
P1417, P1482, P1483 on the LV Regulator board (see Fig.
8-18). This isolates the circuitry in the mainframe from the
power-supply unit. Recheck the resistance. If the readings
remain low, the malfunction is located within the mainframe
circuits. If the readings increase to normal or above, the
malfunction is in the power supplies.

6. Replace all electrical connections which were dis-
connected in parts 4 and 5.

STEP C: CHECK THE PRE-REGULATED POWER SUP-
PLIES. To check the pre-regulated power supplies, perform
the following procedure:

1. Connect a 10X voltage probe from the test oscilloscope
to resistor R1287 on the Cap-Rectifier board (see Fig. 8-16).
Set the test oscilloscope vertical deflection factor as neces-
sary for an on-screen display; set the horizontal sweep rate
for 2 milliseconds/division.

2. Set the variable autotransformer for 115 volts. Connect
the 7834 power-cord plug to the variable autotransformer;
turn on the 7834.

2ms
|0
ov -
!
I — ——{VARIES WITH
| LOAD)
|
|
09V - - ]
ja— 10 ms —u A
oV ——
-09V —
I |
! |
| B.
le— 10 ms o]
1988-115
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3. Compare the waveform on the test oscilloscope to those
shown in Figure 4-3. If the waveform resembles that of
Figure 4-3A, proceed to Step E of this procedure. If it re-
sembles that of Figure 4-3B, proceed with part 4 of this
step.

4. Remove the 10X voltage probe from R1287. Set the test
oscilloscope vertical coupling to dc and the horizontal sweep
rate to 10 milliseconds/division.

5. Connect the 10X probe to each power supply at the test
points given in Table 4-3. Note the polarity, amplitude, and
shape of the waveform present at each test point. {Adjust
the vertical deflection factor of the test oscilloscope as
necessary to maintain an on-screen display.)

NOTE

Look for a power supply where the burst voltage
is very low in relation to the specified supply
voltage.

TABLE 4-3
Burst Voltage Test Points

Test Point Located
on Cap-Rectifier Board

Pre-Regulated
Power Supply

+108 V Pin 4 of P1354
+54 V Pin 3 of P1352
17V Pin 4 of P1352
-17V Pin 2 of P1352

+7V Pin 8 of P1354
—54V Pin 6 of P1352
+5 V Lights Pin 7 of P1354

Figure 4-3. Current sensing waveform at R1287 showing: A. Power
supplies not in current limit operation. B. Power supplies in current
limit operation.
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6. When a low supply voltage is found, disconnect the 7834
from the power source and discharge the line storage capa-
citors following the procedure given under Access to
Components in the Power-Supply Unit. Check for shorted
components in the suspected power supply; also check the
filter capacitors for leakage.

STEP D: CHECK LINE INPUT CIRCUIT. To check the
input circuit, perform the following procedure:

1. Disconnect the 7834 from the variable autotransformer
and discharge the line storage capacitors following the pro-
cedure given under Access to Components in the Power-
Supply Unit.

4.9



Maintenance—7834

2. Replace the line fuse.

3. Check diode bridge CR1215 on the Power-Supply
Inverter board (see Fig. 8-17) and the associated |ine input
circuit for a shorted component. If the circuit appears
normal, connect the power-cord plug to the variable auto-
transformer,

4, Attach a 10X voltage probe from the test oscilloscope to
one of the screws used to discharge C1216 and C1217 (see
Fig. 4-10). Set the variable autotransformer for 20 volts
and turn the 7834 on. Set the test oscilloscope for line
triggering.

5. Check for an ac waveform on the test oscilloscope (see
Fig. 4-4), Note the amount of dc the waveform is offset.
Move the probe tip to the other capacitor screw, Check for
an ac waveform which is both offset an equal amount of dc,
and is opposite in polarity, from the previous waveform,
(This checks the candition of the line storage capacitars.)

STEP E: CHECK CRT AND HIGH-VOLTAGE CIRCUITS.
To check the crt circuitry, perform the following procedure:

1. Disconnect the 7834 from the power source and dis-
charge the line storage capacitors following the procedure
given under Access to Components in the Power-Supply
Unit.

2. Remove multi-lead cable P1340 from the Cap-Rectifier
board (see Fig, 8-16),

3. Set the variable autotransformer for 115 volts. Connect
the 7834 power-cord plug to the variable autotransformer;
turn the 7834 an.

l9g8.102

Figure 4-4. Typical waveforms on C1216 and C1217 with the line
voltage set to about 20 V.
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4, Check for stable operation (no pulse mode) of the power
supplies. If the power supplies operate properly, a crt fail-
ure or malfunction in the high-voltage circuitry is indicated.

STEP F: CHECK THE INVERTER CONTROL CIRCUIT.
To check the inverter control circuit, perform the following
procedure:

1, Disconnect the 7834 from the power source and dijs-
charge the line storage capacitors following the procedure
given under Access to Components in the Power-Supply
Unit.

2. Remove Q1254 (see Fig. 8-16) from the Cap-Rectifier
board.

3. Connect the 7834 power-cord plug to the variable auto-
transformer. Turn the 7834 on and apply 115 volts from
the variable autotransformer, |f the power supplies stabilize,
check the inverter control circuit for a malfunction. 1f the
7834 continues in pulse mode, proceed to part 4 of this
step.

4. Repeat part 1 of this step. Then remove Q12562 from the
Cap-Rectifier board.

5. Set the variable autotransformer to 0 volts. Connect the
7834 power-cord plug to the variable autotransformer. Turn
the 7834 on, While monitoring the +108 V test point on the
LV Regulator board (see Fig. 8-30) with a voltmeter, slowly
increase the output of the variable autotransformer until
the valtmeter just reads +108 volts.

NOTE

If the variable autotransformer’s output is
increased past the point where the voltmeter
just reaches a reading of +108 volts, the 7834
will switch to pulse mode.

6. If the power supplies stabilize, check U1275 and the
inverter control circuit for a malfunction. If the 7834
continues in the pulse mode, proceed to Step G of this
procedure,

STEP G: CHECK INVERTER CIRCUIT, To check the
inverter circuit, perform the following procedure:

1. Disconnect the 7834 power-cord plug from the power
source and discharge the line storage capacitors following
the procedure given under Access to Components in the
Power-Supply Unit,






