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Daily Maintenance 

DAILY MAINTENANCE CHECKLIST 

1. Clean the top and outside surfaces of the recorder using a cloth damp 
with fresh water. A small amount of detergent can be used if necessary. 
Do not let dirt and salt deposits accumulate on the recorder. Never use 
the recorder as a table for coffee cups and food. 

2. If you are using batteries for power, check the water level in the cells and 
the state of charge. 

3. Check that all cables and connectors are secure and tightened. 

4. If fresh water is available, wash down the towfish and towing apparatus 
and cover them while not in use to protect against salt water spray and to 
minimize the possibility of corrosion. 

5. Keep the tow cable plugged into the towfish or use dummy plugs on the 
tow cable and towfish to keep the connectors from exposure to the salt 
atmosphere. Remember to put a thin film of silicone grease (such as 
Dow-Corning 4) on the underwater connector pins every time the towfish 
is plugged in. If this is not done, high voltage shorts may develop on the 
connector pins. 

6. Check that all of the screws securing the front and rear sections of the side 
scan sonar towfish are tight. A small amount of Loctite compound on the 
screw threads will help prevent screws backing out due to vibration. 
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Weekly Maintenance 

WEEKLY MAINTENANCE CHECKLIST 

1. Check all cables for abrasion or damage. If any wear spots are noticed, 
clean them with fresh water, dry them, and wrap them carefully with 
electrical tape such as Scotch #88 or #33. If there is wear or fraying in any 
of the cables in an area which is subject to high tension, replace the cable 
or do not use until a proper splice can be made. 

2. Check and clean the system plugs and jacks. 

3. Check to see if the thermal print heads need cleaning. Dirty print heads 
will result in vertical white streaks on the record, where the dirt prevents 
the thermal element from marking the paper. Carefully clean the 
thermal print heads using alcohol and a lint-free cloth. DO NOT PRESS 
HARD ON THE PRINT HEADS. 

4. Check that the plug-in circuit cards in the recorder are firmly seated in 
their sockets . 

5. Check the side scan sonar and sub-bottom profiler towfish for deep 
scratches or signs of corrosion. Paint over any bad scratches to prevent 
further corrosion. Do not paint over the transducers. 

6. Check the underwater connectors on the towfish. The contacts should be 
clean and shiny. Contacts may be cleaned with a rubber pencil eraser or 
very fine emery paper. 
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Long-Term Maintenance 

LONG TERM MAINTENANCE CHECKLIST 
(Every 6 months or when necessary according to operating schedule) 

1. Thoroughly clean the recorder, cables and towing apparatus. 

2. Replace the recorder AC fuse as preventative maintenance. Fuses will 
sometimes fatigue after long term use or operation. 

3. Remove the rear cover of the recorder. Check for any loose screws or 
broken wires. Particularly check that the ground connections are tight 
inside the recorder. 

4. Check the paper drive gear box for smooth operation. 

5. Check the O-rings in the towfish electronics housings for cuts or abrasion. 
Replace if worn. 

6. Remove the screws securing the rear section of the side scan sonar 
towfish and check that the connectors on the transducers are firmly 
seated. Do the same for the connectors in the sub-bottom profiler 
housing A thin film of silicone grease should be used on all of these 
connectors. Make sure the transducer leads are free from cuts. Tape the 
leads if there are any signs of abrasion. 
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Emergency Maintenance 

EMERGENCY MAINTENANCE 

The graphic recorder is only partially sealed against spray because a cooling 
fan is needed. It is not made to withstand severe dunkings. Should the 
machine be flooded by accident, it can be saved with very prompt maintenance. 
Shut off power immediately, but leave connections in place if they are already 
plugged in. Shut off the AC Power Source if this is in use. Clean the entire 
machine immediately with fresh water. 

If the machine has received a really bad saltwater soaking, it is best to 
actually dunk the entire unit in fresh water, but make sure there is no power 
input to the machine. After washing in fresh water, dry the machine very 
carefully. A silicone spray such as CRC-2-26 (Corrosion Reaction Consultants, 
Dresher, Pennsylvania) can be used to help remove the salt and displace 
moisture. Each plug-in board should be individually removed and cleaned. 
Do not attempt operation unless the machine is completely checked and 
thoroughly dried. Pay particular attention to enclosed mechanical items such 
as bearings, connectors and power supplies and the paper drive motor. The 
thermal print heads may have to be replaced in this situation. 
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Traub Ie shooting 

In these pages we provide guidelines to troubleshooting your 595 Recorder 
and the associated sonar system elements. The orientation is to fault 
identification and repair at the circuit board level. This section will be expanded 
in response to 'feedback from the field. 

Problem: INothing happens when you press the power switch. 

Action: a) Check for proper position of the AC/DC selector switch on the 
recorder top panel. 

b) Check the fuse CAC operation) or the circuit breaker (DC). 

c) Check the power source with a voltmeter. 

d) If you are using AC power, check the 24V power supply. The 
easiest way to check this is to switch to a 24V DC power source - if the 
system works then the 24V supply is faulty. Check the internal fuse 
in the 24V power supply and the 115/230 V AC setting. 

Problem: The power switch lights up and the fan runs, but the standby display 
does not appear. 

Action: a) Open the front panel of the 595 and check the LEDs on the CPU 
card. If the red light is on go to step b. If the green light is on go to 
step c. If no light is on go to step e. 

b) Press the right hand button on the edge of the CPU card. If the 
green light comes on and the system starts to function properly you 
can exit the troubleshooting procedure. If the green light turns on 
and the system is still not functioning, go to step c. If the red light 
stays on when' you press the button, turn off the machine and replace 
the CPU card. If there is still no response, go to step d. 

c) Check that the display is connected to the Timer /Display card. 

d) Replace the Timer /Display card. 

e) Remove the rear panel of the recorder. At the top left is a bracket 
with three power supplies mounted on it. Check that the green 
indicator lights on all three are lit up. If they are not, proceed to step 
f. If they are, proceed to step g. 

f) Check that the connector on the voltage distribution board is 
firmly seated and that all wires are properly attached. 

g) Check the voltages on the VME backplane with a multimeter. 
test points are where the power supply leads connect to the VME 
backplane and are all labelled. 

The 
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Troub leshooting 

Problem: The opening message appears on the screen, but there is no response 
to a key press (the "Press any key to start" message keeps flashing). 

Action: a) Check the keyboard connectors and wiring on the front paneL 
b) Replace the keyboard interface card. 
c) Replace the timer / display card. 

Problem: The "Press any key to start" message stops flashing, but nothing else 
happens. 

Action: a) Open the front panel of the 595 and check the indicator lights on 
the CPU card. The green light should be on. If not, then press the 
left hand button on the edge of the card. If there is no response, try 
replacing the CPU card. If there is still no response, replace the cards 
in the VME cage one at a time. 

Problem: IThe menu is operational but there is no sonar data. 

Action: a) Check that there is any printing at all. Use the menu to turn on 
the scale lines and see whether they print. If they do, continue in 
this procedure. 

b) Open the front access panel and observe the towfish indicator 
light. It should be flashing at the same rate at which the sonar 
pulses. If it is, jump to step c. If the light is on steadily and is not 
pulsing it indicates a short in the tow cable or towfish electronics. If 
the light stays off it indicates an open circuit or that the 750V is 
missing. Turn off the machine, disconnect the tow cable at the 595 
recorder, and turn the machine back on. Check that 750V is present 
at pin N of the connector on the top panel (pin P or the chassis are 
ground). If the 750V is not present then check the connections or 
replace the power supply as required. 

c) Check for 15V /24V towfish power on pin L. If ther is none, check 
the wiring to the towfish connector. 

c) Scroll through the menu to check that the recorder Source 
selection is in FISH mode. Check the trigger pulse on pin L with an 
oscilloscope. If there are no trigger pulses then check the connectors 
or replace the FISH TAPE I/O board as required. 
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Troubleshooting 

Problem: IThe fish pings, there are scale lines, but there are no sonar records. 

Action: a) Check the set-up and tuning of the TVG cards as described in the 
manual. 

b) Check the coaxial lines carrying the signals, both at the AID boards 
(two 5MB connectors per board) and at the connector interface card. 

Problem: Scale lines on some channels, black records or image breakup on 
others. 

Action: a) Check the jumper positions on the AID cards. 
b) Replace the AID converter or the printer ribbon cables. 

c) Replace the appropriate AID card. 

Problem: IScale lines present but no annotation. 

Action: a) Ensure that some annotation is turned on. Refer to the Menu 
operating instructions. 

b) Replace the printer control card. 

Problem: Ipaper feeds but there is no printing at all. 

Action: a) Check the connectors on the underside of the printer. 
b) Check the ribbon cables and power cables to the printer. 

c) Check the power supply to the print heads. Pull out the print 
assembly and open the top cover. On the print head regulator board 
you will see three terminal posts labelled J3, J4 and J5, each with a 
numbered cable attached to it. There should be 17V between J3 and 
J4 and 17V between J5 and J4. 

d) Check that the paper has been loaded with the outer surface of the 
paper in contact with the print head. 

e) Replace the printer driver boards. 
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Troubleshooting 

Problem: IPrinting from one print head only. 

Action: a) Check the Channels selection and the actual sonar input to be sure 
that you should be getting printing on both print heads. 

b) Check the power supply to that print head. Refer to step b in the 
procedure above. The J3 lead is for the left print head, while the J5 
lead is for the right. 

c) Determine whether the problem is in the printer driver board or 
the print head. Turn the system OFF, slide open the printer 
assembly, and open the top cover. Ribbon connectors lead to the 
connectors on the upper left edge of both of the cards. Swap the 
connectors between the two driver boards so that the left driver 
board is trying to drive the right print head, and vice versa. Close 
the cover, and turn the system back ON. If there is no printing on 
the same side as before, the problem is in the print head. If the 
printing has switched sides, the problem is in the printer driver 
board .. Replace the defective board. Be sure to switch the two ribbon 
cables back to their original positions. 

Problem: IUnexpected characters in some function settings on LC display. 

Action: a) Reset the menu using the left hand button on the CPU card. 

b) If problem recurs replace the back-up battery (see page 4-12). 
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Changing the Back-Up Battery 

The 595 Recorder "remembers" the Menu settings from the last time you 
used your system and also keeps track of the time and date. The memory 
depends on a small battery that is located on the TIMER/DISPLAY board. The 
battery should last for several years. If the battery needs to be replaced you can 
return the circuit board to Klein Associates for servicing, or you can perform the 
procedure yourself, following the procedure outlined here. 

Equipment required: Soldering iron + solder 

1. 

3. 

4. 

5. 

solder wick or other solder remover 

CAUTION 
This procedure should only be performed by a qualified electronics technician. It is 

possible to damage the board if this procedure is performed incorrectly. Klein 
Associates will not be responsible for damage resulting from attempts to change the 
battery in the field. 

Turn the power OFF and unplug the recorder. 

Open the 595 control panel and locate the TIMER/DISPLAY board, the 
second board from the bottom in the left-hand card cage. 

Remove the two connectors from the front edge of the circuit board. The 
connectors are keyed and are of different sizes, so there should be no 
confusion in replacing them at the end of the procedure. 

Grasp the edges of the board and remove it carefully, with a small side-to
side rocking motion. 

Locate the battery. The back-up battery is a Varta 3V Lithium battery 
#6126 and is positioned just above the smaller of the two edge connectors. 
You can purchase a replacement from Klein Associates. 

6. It is advisable to remove the two RAM chips from the board for safety. 
These chips are labelled U13 and U14 and are located along the left edge of 
the board. Use a small screwdriver to carefully pry the chips off the 
sockets. Proceed a bit at a time from each end to avoid bending the legs 
too much. After removal insert the chips in anti-static foam. Do not 
touch the legs of the chips. 

(continued) 
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Changing the Back-Up Battery (cont.) 

The battery mounting is soldered at three points. Note the position from 
the component side of the board, turn the board over, and locate these 
three points. The diagram here gives exact measurements to these three 
points as an aid in locating them: 

Figure 4-1 Back up battery solder through hole locations. 

5.2 I 
2.65 --I i:l T- -T 3.5 

3.0 
2.5 

Rear (solder) side of board 
All measurements in centimeters 

8. Remove the solder from the three mounting points using the soldering 
iron and the solder remover. Carefully remove the battery. 

9. Insert the replacement battery in the same mounting holes and solder it 
in place. Be sure to make a good solder joint. 

10. Carefully re-insert the two RAM chips in their sockets. 

11. Replace the TIMER/DISPLAY board in the card cage and re-attach the two 
edge connectors. 

12. The system should be ready to use. When you turn it on again the Menu 
should display the default settings. You can verify that the battery is 
functioning properly by changing the settings of some of the functions, 
turning the system off, turning it on again, and checking that the Menu 
comes up with the settings as you changed them. 
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Towfish Connector Wiring 

This drawing shows the locations of the recorder towfish connector pinsf as 
viewed from the front: 

Figure 4-2 Recorder towfish connector pinouts. 

® 
@ 

@ 

The pins are assigned as follows: 

A 

B 

C 

D 

E 

F 

G 

H 

J 
K 

L 

M 

N 

P 

0@ 
C0 CD 

o 
® ® 

Function 

Port 100 kHz signal 

Port 500 kHz shield 

Port 500 kHz signal 

Starboard 100 kHz shield 

Starboard 100 kHz signal 

No connection 

Starboard 500 kHz shield 

Starboard 500 kHz signal 
3.5 kHz Sub-bottom profiler signal 

No connection 

Port 100 kHz shield 

+ 15V and trigger 

No connection 

+750V 

Ground 

Note that the 3.5 kHz sub-bottom profiler signal is carried on the same wire 
as the 500 kHz side scan sonar signal. The TVG cards contain the necessary filters 
to select the appropriate signal for processing. 
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SONAR SWEEP TIME AND FREQUENCY 

The pulse repetition rate of a side scan sonar and/or sub-bottom profiler is based 
on the range or distance setting of the sonar and the time for sound to travel in water 
to a target at this range and return to the sonar. 

PPS = Sonar pulses per second 

PPM = Sonar pulses per minute 

T = Time for one sonar sweep 

D = Sonar range setting in meters 

C = Speed of sound in water in meters per second 

PPS = C/2D = 1fT PPM = 60(PPS) 

Based on a speed of sound of 1500 meters per second, we obtain the following: 

RANGE SCALE PULSES PULSES PER TIME TIME, SRC* ON 
(METERS) PER SECOND MINUTE (SECONDS) (SECONDS) 

D PPS PPM T 

12.5 30 1800 0.0350 0.0350 
25.0 30 1800 0.0350 0.0350 
37.5 20 1200 0.0525 0.0525 
50.0 1 5 900 0.0700 0.0782 
75.0 1 0 600 0.1050 0.1148 

100.0 7.5 450 0.1400 0.1566 
150.0 5.0 300 0.2100 0.2348 
200.0 3.7 225 0.2800 0.2990 
250.0 3.0 180 0.3500 0.3654 
300.0 2.5 15(J 0.420.0 0.4329 
400.0 1.9 112 0.5600 0.5697 
500.0 1.5 90 0.7000 0.7078 
600.0 1.2 75 0.8400 0.8465 
750.0 1.0 60 1.0500 1.0552 

~ISRC = Slant range correction/water column removal (i.e.Mapping ON). Interpulse 
Jeriods are slightly longer when this mode of operation is used.to allow time for a full 
corrected swath of data to be gathered. 
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KLEIN ASSOCIATES, lNC. 

NOTES ON THE HANDL I NG OF Tmv CABLES AND OTHER SH 1 PBOARD CABLES 

Unreeling and Uncoiling Wire Rope 

Correct Way 
UNREELING-The leel should be revolved and the rope 

wen 011 the way it is put on the reel. lllustratio:c No. 1 
s.hows one method-put a shall through the center of the reel 
and jed: it up so thm the reel .... -ill revolve heely. Pull the 
tope straight ahead. keeping it taut to prevent it 1rom loosen· 
in.g up on the reel. A boc:rd held against one 11ange may be 
used as a brake 10 keep thE- reel irom revolving too fast 

UNCOrUNG-Remove ties ODd roll the coil along the ground 
so the rope Jies IOtraight eli ShOWll in Dlustration No.2. There 
will be no twist or ~ in the rope if these instructions are 
followed. 

Incorrect Way 
lllustrations 3 CIlld .. ahow inconeo wc;ys of unreeling and 

uncoiling. Nolia. thm the Iftel and coil ==ot %evolve and 
therelore thE- rope is twistee as each tum is to1cen eli. The 
TOpe is likely to be kinked iI this twist is not removed and 
the .rope straightened out before being placed under tension. 

\ 

Kinking 

'. 

Ki.nhng of wire rope can be avoided if ropeli are proper: 
handled and installed. 

CA USE-Xinhng is caused by the rope ta.ki:og a1spin 
~ Wi the result of unncrtwal twist in the TOpe. One 01 fr 
most =on caw.es lor this twist is improper unIe-eling Cll 

uncoiling. 
lliw;tratian No. 1 shows the start of a lrinl:.. At this lloge : 

h= will be done il the loop is itn.m.dimely thrOwti out : 
prevent fu..1ber kinking. 

DTEC'T-Inustrcrtion No.2 shows the ef!ed The TOpe he 
been ldnlc~ a::>d is permanentl y injured. 

RESULT-Notice in lliustration No.3. the result of 0 TO, 

that has heeD kinlted. Stranci£ end wires me out of positic 
which creates unequal tension and brings ex=ive .... em 
this par1 of the rope. 

Even though the Itinl: may be litraigb.lened so that the dcr: 
Gge appears 10 be slight-the relative adjustl:>eot bet ... ·eer. ti 
atTands has beeD disturbed so that the rope cannol give me 
1'11= ae.rvice. 
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