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INTRODUCTION

Before attempting to operate or install the Side Scanrner, thoroughly —

read this manual to become familiar with the system ooeration;

Section I will familiarize you with all the controls and their purpecse.
It is probably the most important section of this manual.
Section II will show you how to initially set up the unit and test it

to determine that it is operating properly. Read this section before

applying power to the unit.

Section III will aid you in pinpointing any source of prob]ems‘and in

. making any necessary field repairs by replacing printed circuit cards.

Section IV will show you how to install the artificial substrate in

the river.

-~ ¢

iv




I.

FUNCTION OF TRONT PANEL CONIROLS
A. PRINTER
1. Printout
The printer prints out 12 lines of datal! The mmber at
left designates the river sector, the next colum is a
letter identifying varicus conditions such as nomel,
camand orint, or auto test. These letters are explained
on the front penel. If nommal, the letter "aA" will be
printed.2/The following 4 digits are the number of fish
counts that have been accommilated in each sector. Each .
sector represents a length of river, perpendicular to the
shore that is egual in length to'1/12 of the "COUNTING RANGE"
centrol setting, with sector 1 being closest to shore. E.G.,
if the "COUNTING RENGE" control is set to 60 feet, then
each sector represents 5 feet in distance. A + in the
3rd colum indicates debris has been detected in the

. correspanding sector. Anytime PRINTOUT TIME OR AUTOTEST TIME is
changed, the time must be reset.

2. Set Time (Printer)

The purpose of this pushtwtton is to initially set the
printout time and auto test time at any point. The
"SAFETY SWITCH" must be "CFF" +o do this.3/

3. P:1nt Cbunand

. - e - e ermr e e et m— P | — ——— -, ) ———— . — —

e

The printer may be commanded to print its contents at any
time without affecting the tlnung The letter "C" is
printed when this pushbutton is depressed to permit you o
know that this is a command print and not in the normal |
tire sequence. The przntout txmlng is not af‘ectad but

4, Printer On—-Off Switch -

This switch does not affect the timing or data in any way
ard is merely used to shut off the printer. Th= sounder
will sound-to alert you-to put.the printer. ON-CFF switch
back ‘on. It normally takes only a minute to change paper
so try to plan your paver change between ovrints.o/
rodels using the "DATEL" printer, be sure to shut off

" ‘printer switch when changing printer paper.

-5: Replacing Printer Paper - See next page.

B. Data Clear Tire -

Data is cleared (erased fr:ntnézory) after each print out. Set Tor AT
Print position on 1978 and 1579 models.
C. = Clear Pushbutton : .

N

The red CLERR pushbutton located on the left side of the panel -
will clear the data-in the memories controlling -the printer and 4 digi-
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Replacing Printar Paper

A blue line on the paper aierts you about 1 day in advance of
depletion. 7o change paper, shut off the printer switcn and W
screw tne 2 small silver knuried screws on the printer face. |
a2 new pad of paper in the rear tray with the blue lines toward
tray bottom. Feed the paper over the silver roller in front ai
between the plastic face and rubber roller. Start the paper b)
revolving the rubber roller with your finger. When replacing 1
printer, push it in while making sure the paper is not pinchéd
tween the printer and panel by manualiy pulling some paper out
Make sure the printer seats completely flush with tk
- panel since an electrical connector must meke contact. Retight
the two knurled screws as tightly as possibie with your fingers
If the ink becomes dim after 2 to 4 years operation, loosen th2
two black screws on the printer face and pull out the ink pad.
new pad may then be screwed in. Spare pads have besn supplied
Alaska and spare printers have been included. Any printars may
interchanged between systems, as they are identical.

-

- 1/ Set to print out on the hour. During operation place a binder
-7 bn the end of the tape as it comes out of the counter. Hanging

clip over the edge of the counter stand will allow tape to move
smoothly out of the counter, eliminating printer maifunction.

-2/ 1978 model this may appear as a dot.

3/ 0On the hour. .

4/ Erasure of data'on '78 and '79 models can be avoided by setting

DATA CLEAR TIME switch in NEVER position until printout is over
5/ Or a complete printout could be missed without your knowiedge.

6/ Screws on printers must be tightened daily as vibrations can

cause them to loosen.
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.1 microamp of current.

Clear Pushbutton Contd.

1iquid crystal display. It does not affect the cumulative counter
at right. To clear the data, the "SAFETY" switch must be “GFF“
The sounder alerts you when this switch is left off

4-Digit Display and Manual Sector Selector -

The 1igquid crystal display shows you the number of counts accumu-
lated in any of the 12 sectors that is selected by the black
thumbwheel switch above it. It is always on since it uses only
Being liquid crystal, it is a reflective
display and requires some ambient Tight to be seen. At night a
flashlight or match may be necessary to see it. .

Meter, Meter Switch and Battery

When in the "BATT" position, the meter reads the condition of the
GEL-CELL battery. When in the "SOLAR CHARGE" position, the meter
reads the output of the solar panel. In full, unobscured sunlight.
the meter will read at the extreme right indicating the solar panel
is supplying 12 times the current that the Side Scanner is using
with the excess going to charge the supplied GEL-CELL battery.
When the meter is at the point where the red and green meet (such
as cloudy weather) the solar panel is supplying twice as much
current as the Side Scanner is consuming with the excess going to
charge the GEL-CELL battery. This would be enough to indefinitely
carry it through the night hours. Although a 12V, 16 amp hour
rechargeable GEL-CELL battery is supplied with each system, any 12V
battery of equal or greater capacity may be used. The supplied

battery, when fully charged, will operate the Side Scanner for
approximately 300 hours, or about 2 weeks, day and night, with no
solar charg1ng Internal protection is prov1ded against batteny
overcharging in the event of constant full sun.

Fish Ve1ocity Control

. System.

This thumbwheel switch controls the “transmit repetition rate of the
It has been observed that salmon migrate upstream at about
1.75 feet per second (ground speed). Since the switch is labeled in
seconds per foot, the reciprocal of 1.75 feet per second is 0.571
seconds per foot so until new fish speed information is obtained,
set the control to 0.571. (33% on Susitna west bank}.




a. Sensitivity Control

.

This controls the amount of power transmitted to the transducer
and is essentially a system sensitivity control.

To adjust it initially requires a fine bladed screwdriver or knife
blade and an oscilloscope. It is adjusted as follows:

(1) Connect the oscilloscope input to the red test point on the

panel marked XM2%. Set the vertical sensitivity of the scope
SN S to 5V per division and the scope trigger to internal. Set
A " the horizontal scope sweep speed to 50 usec per division.

Make sure.the transducer is properly connected and in the
water. .

il

oY : (2) Set the beamwidth switch to 2°. Adjust the front panel
sensitivity contral for an average peak to peak (top ‘to bottom)
p : signal of 30V. It will Jook something like the Waveform at
y T left so adjust for an average .as shown.

- 3L In yerg'nmdéy rivers suéﬁ.as the Susfina, set this level to 35V.

H. Dead Range Coritrol

_ This controls the distance from the face of the transducer that
: E the system is "blanked out." That is, any echos received within €
e this preset range will not be accepted for processing. The con-
- - trol may be set from 0 to 10 feet. This control is necessary to
blank out transducer "ringing” which occurs far about 2% feet and
would result in false counts. Sometimes a source of air bubbles
- -near shore exists which could cause false counts.' In this case,
increaseé the DEAD RANGE control until the count stops in sector 1
 (as-evidenced by the #1 fish light blinking). The fish would then
have to be weired out to beyond the dead range. See "weirs" under Misc.

_I. Counting Range Control

This controls the total perpendicular distance to which fish counts
. will be accepted. This preset distance starts immediately after
- ' the DEAD RANGE ceases, thus the total range from the face of the

transducer is the tota] of both the the "DEAD RANGE" and “COUNTING
RANGE" settings.

- | J.- Transducer Aiming

- The end of the artificial substrate contains 2 target, approximately
o 60 feet from the transducer face. This is necessary for proper




Transducer Aiming (Contd.)

initial aiming of the transducer beam. 1/To do so, merely set the
range controls for a total somewhat over 60 feet and manipulate
the transducer until the sector #12 fish light cons1stent1y blinks.
The 2° beam should be used for this a]though the 49 beam may be
used to initially locate the beam. When in position, tighten the
transducer mounting knuried handles. _

The beam should be as low as possible without actually reflecting
back from irregularities on the pipe so the best way to set, the
beam is to start high and lower the beam until it hits the target,
then Tower it further until echos begin returning from some point
before the target, then raise it just enough to miss the esarly

target.

To facilitate transducer aiming, the knuried handles should be
partially tightened and the 3 foot rod supplied with the system
alternately inserted in the vertical and horizontal holes in the
transducer plate to move the transducer. Make sure that the final
tightening does not upset the aiming.

An oscilloscope should be used in lieu of the #12 FISH LIGHT for
more. precise &iming. To do s6, trigeer the oscilloscope from the
XM 2Y pane] test point, connect the scope gqround to the GND, test
point_and the scope input to the RCVR test point. Set the scope
vertical control to 1 V/CM and the horizontal control to 5 milli-

seconds per CM 2/The target will be observed on the scope 24 milli-

seconds from the start of the trace and the transducer may be mani-
pulated for a maximum "spike" at that point. If the transducer is
aimed too low, early echos coming from rough surfaces on the pipe’
will be seen before 24 msec.3/

The new (1978) artificial substrates have an improved method of
transducer adjustment and have transducers modified Tor the new
substrates. (See Figure 4} on the last sheet.) The transducer
plate should be installed in the shroud on the shore end member.

The 3 studs attached to the plate will be secured to the plate with - -

the 3/8-16 locknuts.4/About 1% inch away there will be a 1/2-20

nut followed by a flat washer, aspringand flat washer in that
order. The three studs should be pushed through the three corres- -
ponding holes in the shroud with the last flat washer against the
inside of the shroud. A hand wheel should then be screwed onto

the outside of the ‘shroud on each of the protruding studs.3/The
transducer cables should be fed over the top of the transducer and
back to share, securing them with tape to prevent chafxng and to

1/ Prior to submersion, transducer plate should be flushed on all
sides with transducer housing. This can be accomplished by
"feel" or using a straight edge.

2/ See section titled Oscilloscope Operation for the Side Scanner.:

. - . .
3/ See section titled Typical Side Scanner Oscilloscope Waveforms-
for various transducer aiming conditions.

4/ Use lockwashers a tight w1th channel Jock liers
4/ Extreme care shou?g egta 1 hen 1nsfa¥11nn a2 3
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Transducer Aiming (Contd.)

provide a little service 1pop to prevent their being torn off the.
transducer. The three hand wheels should be tightened with an
equal amount of stud protruding through the wheel. The transducer
will now be approximately aimed at the target end 60 feet away.
(The remaining three hand wheels should be used after final trans-
ducer adjustment by running them up the stud and tightening them
against the first wheel to Jock them in place.)
The transducer should be accurately aimed at the target by the
oscilloscope method discussed in the previous section with the
following new exception. To raise the beam, screw the upper

wheel clockwise (to the right) one turn for each 3/4 foot beam
movement 60 feet away (or counterclockwise to lower it). To move
the beam to the right, turn the Tower right wheel clockwise and
the lower left wheel the same amount counterclockwise at the same
time. To move the beam to the left, reverse the procedure.l/Each
full turn of both wheels together will move the beam horizontally
1-1/2 feet. By turning them together, the vertical aiming remains
unchanged and the upper wheel does not affect horizontal beam

movement. The 20 beam is 2 feet wide at 60 feet away. Ses attached
section on Transducer aiming.

Cumulative Counter

This counter maintains a running total of all counts. It is an

- 8-digit counter and being of the L.E.D. type, consumes a fair

amount of power when 1it. For this reason a "READ" pushbutton is
provided below it to read the total when desired. To clear the -
cumulative counter, shut OFF the SAFETY switch and depress the
"CLEAR" pushbutton located below the counter. The alarm will
alert you that the "SAFETY" switch is OFF. : '

‘Safety Switch

This switch is an interlock provided to prevent accidental clearing
of the data or accidental resetting of PRINTER time or AUTOMATIC
TEST time. Whenever it is left in the "OFF" position the sounder
will sound, alerting you of this fact. ._ .

Sounder

The sounder will alert you whenever any of the following three "
‘switches are left in the "wrong" position to prevent walking away

from the unit in that condition: (The sounder will "click" when-
ever fish is counted. 2/ . ‘

1/ Horizontal movements should involve exactly the same amount -

of turning on each wheel to avoid "skewing" the beam out and
up or down.

2/ Speaker may be covered when working to lessen obnoxicus noise. -
However, the speaker is not a gum repository.
~B— ) . “
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Sounder {continued)

a. Sounds when "DATA®™ switch is left "OFF".
b.  Sounds when "PRINTER" switch is left "OFF".
c. Sounds when "SAFETY" switch is left JDFF“;

Test Pushbutton and Data Switch

The purpose of this test is to verify proper functioning of almost
the entire system (except the transmitter). This button, when
depressed,electronically simulates fish in the first 11 sectors.
When the system is operating properly, the first 11 fish lights
will blink, the sounder will sound, the cumulative counter and the
4-digit counter at 18ft will record these counts. If only a

partial system test is desired, without interfering with data
already present in the memories or the cumulative counter, the
"DATA" switch should be left "OFF". This will prevent these "false
counts" from being recorded but will permit the FISH lights to
blink. When a full system test is desired at the cost of lesing
the data already present, the "DATA" switch may be left "ON".

Fish and Sector Lights

r—— e W aes

The two red SECTOR L.E.D.'s indicate that the electronics logic

card is probably functioning properly. The sector 1ights must
always blink. If a light(s) does not blink, the cause may be
merely a burned out light. This can be verified by dialing the
large thumbwheel switch to the sector in question and simulating -
fish by depressing the “TEST"-pushbutton with the "DATA" switch
“ON". 1If data is recorded in that sector, it merely means that
either the light is bad or the L.E.D. card in the system js bad
which will not affect proper operation.

To check sector 12, mere]y increase the "RANGE" control setting a
few feet to "count" the target at the end .of the substrate. The
FISH 1ights will-blink whenever fish are detected in the correspond-
ing sector and the sounder will sound.

Automatic Test

This feature permits automatic self test1ng of the entire system
including the transducer and its proper aiming. It functions
autamatically ‘each 22 hours as follows:

Note: 1878 and 1979 models can be set at 6,. 12 or 24 hours.
Set at 24 hours

(Y
.




P. 2utomatic Test Cont'd.

To start the 12 hour timing seguence at any'coznt in time,
press the "“SET TIMES"™ red pLsnbu*tcn This initiates both the
printer and auto test times. Precisely 2 seconds after the’
rormal printout 12 hours later, the system will go into an
auvtomatic test mde. It will automatically electzronically
simulate between 2 t 7 fish in each of the first 11 sectors
and it will automatically extend its range by 3 feet, thus
comting the artifical target 60 feet away and recording these
counts in sector 12. It will then print out all these counts
and the letter E in the secord colum to indicate a self

start ]/ None of these counts will enter the cumilative —

counter at right, and will be erased right after the print.

Q. Test Poiﬁts on Panel - .
The test points have the following purposes:

1. xwmur. This test po1nt is connected to the 40 section of the
transducer which snogs the transmitted voltage when the unit
is transmitting at 4°.

2. The xM2° test p01nt is directly connected to the transducer
sector that is selected by the beamwidth switch and permits
osc111oscope reading of the transmitted voltage, thus check-

~ ing the transmitter card in the system. The 29 transmit will
i always be considerably higher than the 2° transmltted voltage
except when the beamwidth switch is set to 29. When the
“BEAM WIDTH" switch is in the "ALT" position, the transm1tted
voltage can be seen to alternately go h1gh and low as the 2°
and 40 sectors are automatically selected. -

3. RCVR Test Point. Th1s test poxnt is the receiver output and
gives a true "analog picture” on an oscilloscope of what is
happening in the water. Any echos received are amp11f1ed
and presented at this test point. Any time the echo exceeds
3 volts at this point for the proper pre-programmed number of
"Rits” it will result in a count. To use this feature, the
scope input is connected to the "RCVR" test point, the scope
ground connected to the “GND" test point and the scope may be

1/ 1978 and 1979 models will have letter I in the second
column.




Test Points on Panel Contd.

triggered from either the "XM" test point which permits
observation of tne entire 60 fest or from any one of the
"SCOPE - TRIG" test points which starts the scope trace at
the beginning of any of the 12 sector "listening times."
The scope trigger must be set 10 - . By doing this and
properly expanding the scope sweep speed, any one or ‘more
of the 12 sectors may be individually observed.

Beamwidth Switch

~

ThTS switch electronically contro]s the transducer beamw1dth by
-connecting only the center section of the transducer for a ¢°
beamwidth or para1le1xng both the center and outer transducer
sections for a 20 beamwidth. Any of the three modes may be
selected, but for optimum coverage, the “"ALT" position should be
used since this tends to make the lateral coverage more uniform..
When 1n the "ALT" position, the system alternately transmits on™
the 2% sector then on the 4° sector and back to the 2° sector,
gtc. After transmitting on the 40 sectar, only those echos re-
ceived during the first half of the active range are accepted
(sectors 1 thru 6). When transmitting on the 2° sector, only
those echos received during the last half of the active range are
accepted (sectors 7 thru 12). The system electronically gives
more weight to sectors closer to the transducer face since the
fish will be in the beam a shorter period of time because of the
fact that the closer to the transducer, the narrower the beamwidt
A number of samples of each fish are taken, permitting different
"aspects” of the fish to be sampled as it crosses the beam. A
varying number of valid "hits" are required before the system
"decides" the target is a fish and enters it jnto permanent memor
The number of valid hits required for detection is a function of
which of the 12 sectors the fish was detected. For example, °
although a fish travelling at 1.75 Teet/sec is sampled 9 times, 1
it is detected in sector 9, only 5 valid "hits" are required to
count, so if 5, 6, 7, 8 or 9 hits are made during the passage of
the fish, only 1 count will result.

This feature essentially eliminates downstream passing debris whi
typically s travelling at the river velocity which is usually
much faster than 1.75 ft/sec and which would not be in the "beam"
long enough to count. To prevent single debris counts occurring
over a period of time from adding up to the number required for a
valid fish count, the temporary fish decision memories are auto-
matically cleared 4 transmissions after receipt of any single ech

4
ta..w:\ ’
e




5. Debris Alerting

Any time 24 counts are made in any one of the 12 sectors in a 35 .
second ger1od (starting from the first count), the sysfem assumes _
that this gaqngt be fish and is probably a piece of debris hung up
on the art1f1cxa1 substrate. When the next printout occurs, the
corresponding sector column will contain the sSymbol "+" ip the 3rd
column next to the sector identification numberl/ After printout,
- the debrls detector is cleared and starts out "fresh” again. If

: the debf1s is still present, the system will again accept up to 24

counts in 35 seconds and indicate "+" again. If the debris GSas

- washed away, it will resume normal operation.

NOTE: Sare of the front panel switches are of the "PULL TO CHANGE"
- types. This is to prevent inadvertent changing of the switch po=-
i sitions.  The switch handle must be pulled away from the panel and

then changed. Make sure that the switch is firmly seated in the
desired position. -

. Tape Recorder Operation

- The salmon counter is designed with the provision to tae the
' following two outputs on a JVC-1636 cassette stereo tape recorder:

' < ' 2. RECEIVER - This output is. the raw but amplified echos re-
e T _ceived by the transducer. ° --. -

- b. FISH - This output provides a 65 microsecond pulse every time
! the system decides that the echos received were that of a
fish and not passing debris f{unless the debris becomes hung
up on the pipe and counts continuously. '

€. TAPE PWR - This output provides a regulated 8.7 volts to
_ "~ power the tape recorder automatically for 3.6 minutes after
" _ each printout. '

~The purpose of the tape feature is to permit calibration of the
= ' system, after the fact, at some later date. It has been found that
visual oscilloscope observation of the receiver output is an
. : excellent indicator of fish passage, even-in glacially silty water.
e T;st conducted in Wood River have shown that, with a little practice,
‘ : an oscilloscope observer can count the fish passage with a better
than 95 percent correlation with an observer on the fish counting
tower since passing debris echos are of a fleeting nature while
fish can be seen entering and leaving the beam with a gradual build-
up and decay of its echos. ‘

~Thus, by recording the receiver echos and the actual simultaneous
: ¥ish counts that the salmon counter has electronically decided
- ) upon, the two may be compared and system accuracy determined for
(- ~ any given site. The fish velocity control may then be changed to
: permanently calibrate system. :

s 2Ty
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To regqrd, merely plug the dc power cord of the tape recorder into
the side scan TAPE PWR plug, plug the RECEIVER output into the
r]gh? channel line input of the tape recorder. Plug the FISH out-
put into the left channel line in of the tape recorder ]/ Set the
tape recorder controls as follows: SUPER ANRS, CROZ2,-line, (use—
only TDK SA-CS0 tape).2/ Set the recorder level controls to maximum,
press the RECORD and PLAY buttons. Be sure the tape is inserted
and at its beginning. When the TAPE PWR switch is-in the AUTO
position, the tape recorder will automatically come on for 3.4

~ minutes after each print, thus recording 2 3.6 . minute sampTe of
the echos and counts each hour at the usual printout setting of 1
hgur.. Since each side of the cassette has 45 minutes recording
time and there are twelve 3-6 minute periods in 45 minutes this

means that the recorder can operate unzttended for a 12 hour period
before turning over the tape.

NOTE: Never leave the TAPE PWR switch in the ™ON" position, since
, this position is only used to set up the tape recorder or
to record for greater time periods. Even if no tape recorder
is plugged into the side scanner, this would cause the sys-
tem to consume 20 percent more power needlessly.

11. INITIAL SET UP AND SYSTEM TEST

To verify proper system operation when first turned on or anytime desired,
‘do the fallowing: ’

Before the battéry is plugged in, which turns on the system, place the}
following switches in the noted positions:

(1) PRINTER OFF. |

(2) TRANSDUCER NOT PLUGGED IN.

(3) SAFETY SWITCH OFF. ~

(4) METER SWITCH in BATT position. _

(5) FISH VELOC to 0.571. S | -
(6) DATA ON. |

’

~ {7) ACTIVE RANGE to about 50 feet. o -
The remainder of the controls may be left in any posifion.

Next, plug in the battery and then press the SET TIMES oush-

button. (This synchronizes the system.) Some of the FISH lights may
remain on. To clear the system, press and hold the red TEST pushbuttaon
‘noting that each of the FISH lights blink in sectors 1 thru 11. The
system is now cleared and ready for operation. At this time, the
SECTOR 1ights should be blinking and the BATTERY CONDITION METER should
be in the green.

1/ FISH output is left or white cord.

2/ Tapes should be run through fast forward and reverse once to lessen

irtl ~10- wow and flutter effects. -
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Press the two red CLEAR pushbuttons to erase any counts from the memories.

Press and hold the red TEST pushbutton. This will simulate counts on -
sectors 1 thru 11. Hold it in until a few hundred counts appear on thg
CUMUL counter. {You have to press the black READ pushbutton to see this.)

The next step will be to verify that counts have been registered on -
each section of the &4-digit 1iquid crystal display and that the printer ~
is functioning, and that all counts agree. To do this, turn on the
PRINTER switch and momentarily press the black PRINT COMM pushbutton.

The printer should now print out 12 lines of data. The

left will be the sector identification number and should sequentially
read 1, 2, 3, 4, 5, 6,7, 8, 9, 0, 1, 2. The next colum should

have printed the letter "€" [jal the large black thumbwheel switch
through its 12 positions and compare the numbers in the 4-digit numeri-
cal display with the corresponding blue printed columns. They should
agree.

Next, add up the column of figures. The total should agree with the
total CUMUL count within one or two digits.

Solar Panel-

The purpose of,the solar panel is to charge the 16AH GEL-CELL battery <
supplied with the system._ ‘

Mount the solar panel such that it will receive a maximum averazge amount
of light throughout the day.: PTu% it into the side connector marked
SOLAR PANEL (gbserving Dolari;y).;fput the METER switch in the SOLAR
CHARGE position. If full sunlight is falling directly on the solar panel,
the meter will be at the extreme right. In very cloudy weather the
meter.will probably be in the red.  When it is at the red/green cross-
over point, the solar panel is supplying twice as much current as the
system is consuming, with the excess going to the battery. This con-
dition will be adequate to indefinitely carry the system through the
night hours. Make sure no part of the solar panel is shaded because
shading one cell 1s tne same as shading the entire panel.

' If the sola