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CHAPTER 5
TROUBLESHOOT ING
5-1. INTRODUCTION. control logic). If the failure is a
device, chapter 6 provides procedures
5-2. GENERAL INFORMATION. This chapter for either adjustment or replacement of

applies the planned maintenance philoso-
phy in current usage aboard naval ves-
sels and its applicability to the task
of isolating malfunctions in the Input/
Output Console 0A-7984(V)/UYK (I/0 Con-
sole). Refer to chapter 4 for more de-
tailed information on scheduled mainte-
nance and to chapter 6 for more detailed
information on corrective maintenance
and alignment procedures.

5-3. TROUBLESHOOTING. The material
contained in this chapter is arranged to
promote a logical process of elimination
when troubleshooting. ‘A troubleshooting
index, protective device index, and
general troubleshooting procedures are
provided to aid in this endeavor. Fig-
ures 5-1 (FO) through 5-20 (FO) are
functional schematics which should be
referenced when isolating a malfunction.

5-4. Trouble Isolation and Testing.

The primary troubleshooting tool for use
on the I/0 Console is the computer con-
trolled maintenance test. The operating
procedures for maintenance tests are
listed in the Planned Maintendnce System
(PMS) Maintenance Requirement Cards
(MRCs). For the proper operating pro-
cedures and the side by side listing of
the maintenance program for the system
installed refer to the appropriate PMS
MRC. This test is designed to check the
[/0 Console devices in different opera-
tional modes and provide error detection
and limited isolation. By running the
various subtests, a failure can be iso-
lated to a specific device (reader,
punch, or keyboard/printer, or to the

the defective part. Logic failures are
corrected by printed circuit module re-
placement. The sections of the mainte-
nance test can be recycled to allow rep-
etition of the failure to aid in tracing
the signals through the functional sche-
matics.

5-5. Troubleshooting Concept. The I/0
Console troubleshooting concepts are
based on the logical analysis of visual
indications and test point checks, and
the assumption that malfunctions can be
isolated by the use of troubleshooting
routines. Since printed circuit modules
are considered nonrepairable items, the
need of isolating a defective module
component is eliminated. Following the
detection of a malfunction, make a vis-
ual inspection of the panel indicators,
switches, and fuses. If this inspec-
tion reveals a trouble area, a logical
process of elimination will, in most
instances, reveal the source of the
trouble. A step-by-step power check
can be used to supplement the visual
inspection.

5-6. Troubleshooting Procedure. The
troubleshooting information includes all
recommended procedures for isolating [/0
Console malfunctions as well as appro-
priate supporting maintenance data.

5-7. Test Points. The test terminal
block (TBl) is located behind the I/0
Console control panel (figure 5-21).
Access to TBI is gained by dropping the
control panel down. This terminal block
contains 231 test points, each identi-
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fied by horizontal and vertical coordi-
nates. The test points are wired to
points in the logic circuitry, and are
labeled on the functional schematics.
For example refer to figure 5-4 which is
the functional schematic for the key-
board and reader control. At coordinate
5A, locate inverter card type 2070
(7002070). Directly above this symbol
is a test point labeled A20. This is
the coordinate for this particular test
point on TBl. The output of inverter
2070 can be checked by an oscilloscope
at this test point. The voltages of the
[/0 Console power supply and the test
points are listed in table 5-1.

5-8. Tape Reader. Tables 5-2 and 5-3,
and figure 5-22 provide troubleshooting
aids for the tape reader. Refer to fig-
ure 5-23 (FO) for the tape reader elec-
trical schematic. Adjustment and re-
placement procedures are contained in
chapter 6 and the appropriate PMS MRC.

5-9. Tape Punch. Refer to figures
3-106, 3-107, and 5-24 (FO) for trouble-
shooting the tape punch unit. Adjust-

ment and replacement procedures are con-

tained in chapter 6 and the appropriate
PMS MRC.

5-10. Maintenance Turn-On Procedure.
The I/0 Console functions in two operat-
ing modes: on-line and off-line. The
following operations are performed dur-
ing both modes.

5-11. Console Turn-0On Procedure. To
energize the I/0 Console, proceed as
follows:

a. Set POWER ON/OFF switch (figure
5-25) to ON position (ensure power is
available at I/0 Console).

b. Determine that BLOWER POWER (DS1)
and LOGIC POWER (DS2) indicator 1lights
are energized, showing application of
operating power to fan assemblies and
logic chassis. If both indicators do
not Tight, remove power from I/0 Console
and perform necessary maintenance before
proceeding (figure 5-16).

5-2

c. Set ALARM BYPASS/NORMAL switch
(S2) to NORMAL position to make over-
temperature alarm operable.

d. The I/0 Console is now ready for
immediate operation. No warm-up period
is required.

5-12. Refer to paragraphs 2-15 through
2-19 for procedure for loading tape
punch, tape reader, and rewinding of
tapes.

5-13. Console Turnoff Procedure. To
remove power from the I/0 Console, set
the POWER ON/OFF switch on the power
panel (figure 5-25) to the OFF position.

NOTE

Normally, the individual power
switches on the tape punch, tape
reader, and keyboard/printer are
not turned to OFF, since the ap-
plication of power to these units
is controlled by the logic cir-
cuitry of the [/0 Console.

5-14. Relay, Switch, Lamp, and Protec-
tive Device Index. Tables 5-4, through
5-7, respectively, provide a reference
index of relays, switches, indicator
lamps, and protective devices installed
in the I/0 Console. These indexes may
be used when troubleshooting as a ready
reference to I/0 Console and device mal-
funtions.

5-15. Combination Tool. A special com-
bination tool (figure 5-26) is furnished
with the computer for use in performing
maintenance, service, and repair proce-
dures.

5-16. FUNCTIONAL SCHEMATIC DIAGRAMS.

5-17. GENERAL. The functional schema-
tic diagrams contain the necessary cir-
cuitry to illustrate the principles of
operation and aid in troubleshooting the
I/0 Console. This circuitry includes
logic circuits, power supply circuitry,
power distribution diagrams, interface
cabling, tape punch and tape reader
schematic diagrams and a chassis map.
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Figure 5-21.

5-18. LOGIC SYMBOLOGY. Functional
schematic diagrams are detailed block
diagrams drawn in a manner that allows
a logic symbol to represent a group of
electronic components (printed circuit
card) which perform a specific function.

5-19. Logic Design. The I/0 Console is
a binary device which requires that all
inputs and outputs of logic functions be
of high levels or low levels. The pos-
itive logic concept is used by zero
volts representing a logic one (high)
and -4.5 VDC representing a logic zero
(Tow). This holds true for all signals
except interface signals where polari-
ties are reversed.

5-20.  Logic Symbols. The symbols used
for the circuitry in the functional
schematics are explained and illustrated
in chapter 3. A thorough understanding
of the logic symbols is necessary to ef-
fectively troubleshoot the I/0 Console.

5-21. DIAGRAMS. The diagrams contained
in the this chapter mainly consist of

Test Block Location.

functional and electrical schematic dia-
grams. These schematic diagrams are the
most important tools available to tech-
nicians in troubleshooting the I/0 Con-
sole, and also provide an excellent
source of reference material.

5-22. Functional Schematic Diagrams.
The functional schematic diagrams depict
signal flow development from each stage
influencing the signal presentation of
the output. The schematic diagrams con-
tain all the I/0 Console logic circuits,
test points, values, and references nec-
essary to isolate malfunctions.

5-23. Electrical Schematic Diagrams.
The electrical schematic diagrams sup-
plement the functional schematic dia-
grams for detailed fault isolation.
These schematic diagrams depict cir-
cuitry, signal and voltage distribution,
power distribution, interface cabling,
inputs and outputs, and provide function
identification and values for all units
of the I/0 Console.
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Table 5-1. 1/0 Console Power Supply Voltages
Voltage Ripple .
Power Supply Range (Maximum Peak to Peak) Fuse Test Point
-15 vbC -13.5 to -16.5 VDC 0.7 V F8
-28 VDC -27 to -33 V0OC 0.7 V F11
+15 VDC +13.5 to +16.5 VDC 0.7 V F9
-4.5 VDC -4.0 to -5.2 VvDC 0.7 V F10
Table 5-2. Tape Reader Trouble Isolation Guide
Symptom Probable Cause Remedy

1. RUN signal applied but
pinch roller does not
energize

2. Pinch roller energizes
tape does not run

3. Tape rises off read
head when pinch
roller is energized

4. Tape skews

5. Tape runs too slow

6. Capstan does not rotate

5-44

Defective control or pinch
roller circuit

Defective pinch roller coil

Pinch roller-capstan gap too
wide

Pinch roller assembly out of
adjustment

Pinch roller assembly out of
adjustment

Brake assembly out of ad-
justment

Adjustable tape guide in
wrong tape width position

Fixed or adjustable tape
guide not adjusted
properly

Pinch roller-capstan gap too
wide

0-ring drive belt loose

Defective drive motor

0-ring drive belt off
-pulley ‘

0-ring drive belt broken

Defective motor

Check circuits and
repair as required

Replace coil

Adjust pinch roller
assembly

Adjust pinch roller
assembly

Adjust pinch roller
assembly

Adjust brake assembly

Move tape guide to
correct tape width

Adjust tape guide

Adjust pinch roller-
capstan gap

Replace drive belt

Replace drive motor

Replace drive belt on

pulley
Replace drive belt

Replace motor



Table 5-2.

Tape

SE640-AZ-MMM-010

Reader Trouble Isolation Guide (Contd)

Symptom

Probable Cause

Remedy

8.

10.

Brake does not energize

Nonexistent bit con-

sistently being read

One bit consistently

not being read

One bit intermittently

not being read, or
nonexistent bit inter-
mittently being read

Control or brake circuit
defective

Brake coil defective

Defective photodiode

Data channel amplifier out
of adjustment

Defective data channel

amplifier
Defective photodiode

Data channel amplifier out
of adjustment

Defective data channel
amplifier

Adjustable tape guide not
in correct tape width
position

Tape guide not adjuéted
properly
Tape improperly punched

Incorrect exciter lamp
voltage

Photodiode dirty

DC voltages not properly
regulated

Intermittent photodiode

Intermittent data channel
amplifier

Datd channel amplifier out
of adjustment ’

Check circuits and
repair as required

Replace brake coil

Check photodiode,
and head assembly
if required

Check and readjust as
required

Check amplifier and
repair as required

Check photodiode and
replace head assem-
bly if required

Check and readjust
amplifier if re-
quired

Check amplifier and
repair as required

Move guide to correct
position

Adjust tape guide

Use new tape

-Adjust R22 for proper

voltage
Clean photodiodes

Check DC supply and
repair as required

Check photodiode and
replace head assem-
bly if necessary

Check amplifier and
repair as required

Check amplifier and
readjust if required
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Table 5-3. Tape Reader Resistance Measurements
From To ﬁfﬁJiﬁﬁE;f Remarks
TB1-1 | TB1-2 5.0 Primary of transformer (T71).
AC1 oV 0.4 Secondary of transformer (T1l). Measurements made
from edgeboard connections on MPC board. (See
figure 6-59.)
AC2 ov 0.4 Secondary of transformer (T1). Measurements made
from edgeboard connections on MPC board. (See
figure 6-59.)
Cl-1 Cl-2 32.0 Filter winding of transformer (T1).
PR1C PR2C 1.9 Pinch roller coil. Measurements made from edgeboard
connections on MPC board. (See figure 6-59.)
B1C B2C 1.3 Brake coil. Measurements made from edgeboard con-
nections on MPC board. (See figure 6-59.)
Waveform Oscilloscope Settings DsciT10scope
fiuﬁizagj;g) Vert Horiz Trigger Trigger Presentation
9 (v/cm) (ms/cm) Mode
W1 5.0 0.5 Ext (+) | CH-1 Photodiode 7
Output N4
p >~_q,
W2 5.0 0.5 Ext (+) | CH-1 Photodiode :
: Output E
=
W3 5.0 0.5 Ext (+) | CH-1 Photodiode O O O
Output -
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Figure 5-22. Tape Reader Circuit Waveforms (Sheet 1 of 3).

()



SE640-AZ-MMM-010

W Oscilloscope Settings
aveform . Oscilloscope
fi(ﬁiifréjgg) Vert Horiz Trigger Trigger Presentation
g (v/cm) | (ms/cm) Mode
W4 5.0 0.5 Ext (+) CH-1 Photodiode
(No Load) Output
I
W5 5.0 0.5 Ext (+) | CH-1 Photodiode | A\
Output X
W6 A
(Ungated, 5.0 0.5 Ext (+) | CH-1 Photodiode
No Load) Qutput
W7
(Ungated, 2K| 5.0 0.5 Ext (+) | CH-1 Photodiode
ohm Load) Output
- Sy E
W8 5.0 0.5 ~Ext (+) | CH-1 Photodiode
: Output
W9
(Gated, No 5.0 0.5 Ext (+) | CH-1 Photodiode
Load) ‘ Output
Figure 5-22. Tape Reader Circuit Waveforms (Sheet 2 of 3).
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Waveform Oscilloscope Settings bsci1Toscope
fJ%iiS%jgé) Vert Horiz Trigger Trigger Presentation
9 (v/cm) | (ms/cm) Mode
W10 5.0 5.0 Ext (-) | RUN Signal :
W1l 5.0 5.0 Ext (-) | RUN Signal
W12 5.0 5.0 Ext (=) | RUN Signal N
W13 5.0 5.0 | Ext (=) | RUN Signal ;
-+
W14 5.0 5.0 Ext (=) | RUN Signal
e N
W15 5.0 5.0 | Ext () | RUN Signal :
Figure 5-22. Tape Reader Circuit Waveforms (Sheet 3 of 3).
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Table 5-4. Relay Index

Relay No. Function Coil Voltage Figure Unit
K1 Applies 115-VAC 60-Hz to tape -15 v0C 5-13, A6
punch circuits - 5-17
K2 Applies 115-VAC 60-Hz to -15 vDC 5-13, A%
keyboard/printer circuits 5-17
K3 Applies 115-VAC 60-Hz to tape -15 vDC 5-13 A6
K4 Applies 115-VAC 60-Hz to tape 115-VAC 5-13, A6
reader, and contacts of K1, 400-Hz 5-17

K2, and K3; applies 115-VAC 3 phase
400-Hz 3 phase to power supply
circuits
Table 5-5. Switch Index
. . Switched . .
Switch No. Function Voltage Figure Unit
CONSOLE
S1 Overtemperature protection 15-vDC 5-14 Console
thermal switch (actuates atarm
when cabinet temperature ex-
ceeds 115°F)
S2 Overtemperature protection 115-VAC 5-14 Console
thermal switch (removes all 400-Hz
power when cabinet temperature | 3 phase
exceeds 140°F)
HOOD ASSEMBLY
S1 Power ON-OFF switch 115-VAC 5-15 Al
400-Hz
3 phase
S2 NORMAL/ALARM BYPASS 15-VDC 5-15 Al
switch
CONTROL/INDICATOR
S1 MASTER CLEAR -4.5 VDC 5-3 A2A2
S2 Tape Levels -4.5 VDC 5-11 A2A2
S3 Read-Read ONE -4.5 VDC 5-3 A2A2
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Table 5-5. Switch Index (Contd)

Dy . Switched . .
Switch No. Function Voltage Figure Unit
CONTROL/INDICATOR
(Contd)
S4 OFF Line - ON Line -4.5 vDC 5-3 A2A2
S5 Clear (Start-Read) Applies 5-6 A2A2
Ground
S6 Clear (Read) Applies 5-6 A2A2
Ground
S7 Clear (Punch) Applies 5-5 A2A2
Ground
S8 Clear (Copy) Applies 5-5 A2A2
Ground
S9 Clear (Keyboard) Applies 5-6 A2A2
' Ground
S10 Clear (Print) Applies 5-6 A2A2
, Ground
X0S1 Momentary pushbutton type — — AZA2
thru switches included with
xDS24 indicator DS1 thru DS24.
Refer to table 5-6, Lamp
for Control Indicator lamp
designations.
KEYBOARD/PRINTER
51 ON-OFF Switch 115-VAC - A7
60-Hz :
A MARGINAL INDICATOR switch 115-VAC — A7
TAPE READER
ST ON-OFF power switch: 115-VAC 5-23 A3
' 60-Hz
S2 READY/LOAD switch 115-VAC 5-23 A3
60-Hz
TAPE PUNCH
S1 ON-OFF Power Switch 115-VAC 5-24 A3
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5-56

Table 5-6. Lamp Index
Lamp No. Lamp Name EQEIE;;;SQ Figure Unit
HOOD ASSEMBLY
DS1 Blower Power 115-VAC 5-15 Al
60-Hz
0S2 Logic Power 15-VDC 5-15 Al
0S3 Overtemp 15-VDC 5-15 Al
0S4 Perforator Tape Low 15-VDC 5-15 Al
. CONTROL/INDICATOR

0S1 BIT 7 OUTPUT 15-vDC 5-12 A2A2
0S2 BIT 6 OUTPUT 15-vDC 5-12 AZAéb
0S3 BIT 5 OUTPUT 15-vVDC 5-12 A2A2
DS4 BIT 4 QUTPUT ) 15-vDC 5-12 - AZAZ
DS5 BIT 3 OUTPUT 15-vDC 5-11 A2A2
NS BIT 2 QUTPUT 15-vDC 5-11 A2A2
DS7 BIT 1 QUTPUT 15-vDC 5-11 A2A2
0S8 BIT O QUTPUT 15-vDC 5-11 A2A2
0S9 BIT 7 INPUT 15-vDC 5-10 A2A2
0S10 BIT 6 INPUT 15-vDC %-10 A2A2
DS11 BIT 5 INPUT 15-vDC 5-10 A2A2
DS12 BIT 4 INPUT IS-VDC 5-10 A2A2
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Table 5-6. Lamp Index (Contd)
Lamp No. Lamp Name EQﬁ;ﬁli;;g Figure Unit
CONTROL/INDICATOR
(Contd)
0S13 BIT 3 INPUT 15-vDC 5-9 A2A2
0S14 BIT 2 INPUT 15-vDC 5-9 A2A2
0S15 BIT 1 INPUT 15-vDC 5-9 A2AZ
DS16 BIT O INPUT 15-vDC 5-9 A2AZ
0S17 READ 15-vDC 5-6 A2A2
DS18 PUNCH 15-vDC 5-5 A2A2
DS19 CcopyY 15-vDC 5-5 AZA2
DS20 TA#E FEED 15-vDC 5-2 A2A2
DS21 START FEED 15-vDC 5-2 A2A2
0S22 INT (INTERRUPT) 15-vDC 5-4 A2A2
- DS23 KEYBOARD 15-vDC 5-6 A2A2
DS24 PRINT 15-vdC 5-6 A2A2
- COPY LIGHT 6.3-VAC - A7
—— END OF LINE 6.3-VAC - A7
DSl EXCITER LAMP 8.6-VDC 5-23 A3
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Table 5-7. Protective Device Index
Oesignation| Size Area Protected. Remarks
F1l 8A 115-VAC 60-Hz -
F2 8A 115-VAC 60-Hz -
F3 2A 115-VAC 60-Hz Blowers
Fa 2A 115-VAC 60-Hz Blowers
F5 2A 115-VAC' 400-Hz phase 1 -
Fé 2A 115-VAC' 400-Hz phase 2 -
F7 2A 115-VAC' 400-Hz phase 3 -
F8 4A -15 vDC Pin 3 of all printed circuit
modules
F9 2A -15 vDC Console indicators, pin 2 of all
printed circuit modules
F10 3A -4.5 V0C Pin 4 of all printed circuit
modules
F11 6A ~28 VOC Paper tape punch, keyboard/
printer logic
S1 115°F] -15 VDC [/0 Console overtemp
S2 140°F| 115-VAC, 400-Hz phase 3 [/0 Console overtemp
F1 1.5A 115-VAC 60-Hz Paper tapebreader motor and
power supply
Thermostatic cutout Paper tape punch motor overload
switch? protection
Thermostatic cutout Keyboard/printer motor overload
switch? protection
NOTE:

1 208-VAC when measured line to line.

Zlocated on base next to paper tape punch motor.

has cooled.

*Located on base next to keyboard/printer motor.

has cooled.
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Figure 5-26. Combination Tool.
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