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1. Introduction

Tunnel Detectors are used for sorting fish with and without Coded Wire Tags™ (CWT) at
centralized fish collection locations such as hatcheries and processing plants. Tunnel Detectors
do not read the tag code 1 they detect the presence of CWT in fish passing through the central
tunnel.

Fish are typically slid through the R-Series Detector tunnel by hand. If a fish is tagged, the
Detector responds with an audio alarm and indicator lights. An optional Diverter Gate can be
attached to the Detector. The Gate automatically diverts tagged fish to one side and untagged
fish to the other as they exit the tunnel. For operation without a Gate, the operator would
manually sort the exiting fish according to the presence or absence of the tag. A Counter can be
used with the Gate to tally fish exiting from each side. A Subsampling Controller can also be
used with the gate to automatically divert a subsample of tagged fish in situations where more
tags are encountered than need to be recovered.

NMT offers two models of R-Series Tunnel Detectors, the R8000 and the R9500. The R9500 is
larger than the R8000 but operation of both models is identical. This manual describes the
setup and operation of R8000 and R9500 Detectors, Diverter Gates, Counters and
Subsampling Controller.

An R9500 Tunnel
Detector is being
used at George
Adams Hatchery in
Washington to sort
tagged and
untagged coho. A
tote of salmon is
tipped onto a sorting
table to make it
easy to load fish
into the detector.
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2. Equipment Assembly and Setup

R-Series Detector

Unpack your detector and accessories from the
shipping cases. We recommend saving the boxes.

The front of the Detector has the clear plastic panel
over the control switches and LED display. Fish
must be fed head first into the front of the tunnel for
the Detector to function properly. The fish must also
be moving quickly through the Detector for a tag to
be detected. Because fish are usually pushed
through the Detector by a sampler, the easiest way
to maintain adequate speed of the fish through the
tunnel is to mount the Detector with the front of the
tunnel higher than the back. This is usually an
angle between 10 and 30 degrees. Support the
Detector by resting the bottom on a sturdy angled
platform or by fastening supports to the 1/8" x 1"
aluminum side flanges on the front and rear panels
(see sidebar). The top and bottom flanges are not
strong enough to support the weight of the detector.
Detectors are heavy and will be damaged if they
are dropped or slip off of the platform. Be sure this
will not happen to yours.

You must secure the Detector to prevent it from
wobbling from side to side as fish pass through the
tunnel. Severe wobbling can cause the alarm to go
off even if a tag is not present. If necessary, fasten
the gate to a tote or some other stable object, or set
the end of the detector on the tote.

Fish slide more easily through a wet tunnel than a
dry tunnel. If available, attach a hose so that a
gentle stream of water covers the bottom of the
tunnel. Clamps or rope can be used to attach the
hose to the front handle. If running water is not
available, periodically rinse the tunnel to keep fish
moving smoothly.

Sampling can be faster if an entry funnel with a built
in hose attachment is attached to the front of the
Detector (see sidebar). NMT does not supply these,
but we can offer advice on their design. If you are
using a funnel, attach it now.

Detector Set Ups

The onsite set up for a Detector is
typically customized by the user.
Examples of stands shown below
include a modified gurney and a
sturdy aluminum table. Fiberglass or
aluminum funnels are mounted flush
with the tunnel entrance to provide a
smooth path for fish and a convenient
way to supply water to the tunnel.
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Desiccant Cartridge

R-Series Detectors have one or two vents on the rear to accommodate pressure changes from
weather or altitude (especially during air transport). On detectors with two vents, the lower vent
is plugged. To prevent damp air and splashed water passing through the vent and corroding the
internal electronics, all Detectors must have a functional desiccant cartridge.

Hose clamp

around 80

tubing and 6 0

brass barb tubing
Electronics
Connector

The cartridge is held on the rear panel of the detector with stainless steel brackets. It will be
partially installed before shipping. Complete the installation as follows:

1. There are two brackets, two bolts, 4
washers, 2 nutos ,pia ct
clear hose, and a white hose clamp with
the cartridge.

2. Attach the brackets to the rear panel
through the %20holes drilled in the top of
the flange. Orient the brackets so that the
tabs face each other as shown. Use a
washer between the screw and the
bracket and one between the bracket and
the nut.

3. Remove the desiccant cartridge from the
tunnel and set it in the brackets. The
opening end of the desiccant should be
over the Electronics Connector. Slide the
hose clamps that are around the cartridge
over both of the tabs on the brackets.
Push the hose clamp screws out of the
way and tighten. Remove the yellow plugs
on the cartridge barbs.

4. Attach the 8opiece of tubing from the air vent on the detector to the lower barb on the
desiccant cartridge. Attach the 60piece of hose to the upper barb.
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5. For the R8000, modify the angle of bend of the rear handle to fit over the desiccant
cartridge.

6. Store and transport the detector with the desiccant attached. Before transport, remove the
brackets and tape the desiccant cartridge while still attached to the detector, to the inside of
the tunnel.

Therdittd cartri dge c¢ont aWihesthedastdamnt & try amdjacti@eat&O

blue; when exhausted it turns pink. If the desiccant is all pink, replace or regenerate it with heat.

Power Supply

If you will be using a Gate with your Detector, skip this

. N - The NMT power supply must have
st ep and Dyeter&Gatedt, o biel ow. P PPY

a label on the front stating it is for
use with R-Detectors. This is the
only power supply that is
authorized for use with the R-
Series Detectors and Gates.
Contact NMT if your power supply
does not have this label.

R-Series Detectors are shipped with a 12 V
rechargeable battery, an NMT power cable, a battery
box, a battery charger with cables, and an NMT power
supply. To use the battery, connect the NMT power
cable to the battery and then connect it to the
connect or Powea Goaredtoeddn the rear panel
of the Detector. When using the 12-volt battery, the
RED battery cable end should be attached to the
positive terminal, the BLACK to the negative terminal.

To use AC power, connect the NMT power supply to

t he connec tPorwelra bCeolrdméaecraaio r
panel of the Detector. Plug the other end into an
extension cord or an appropriate 120 V 60Hz AC
electrical outlet.

To protect both the 12-volt battery and the Power
Supply, use the battery box NMT supplies; it provides a
convenient place to make a connection between the
Power Supply and the extension cord, preventing it
from being easily disconnected and keeping the
connection dry.

Hint: To avoid draining the battery, detach the battery cable from the power connector when the
detector is not in use.
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Diverter Gate

The R-Series Diverter Gate attaches to the
back of the R-Series Detector. Its main
components are two latching gate doors, and
an electronics box.

The gate doors are arranged so that fish are
diverted to one side or the other depending on
which door is unlatched. One gate door is
normally latched and the other is normally
unlatched. Untagged fish sliding out of the R-
Series Detector will push open the unlatched g , P
door and be diverted to that side by the latched b ¥/ - Latched
door. If a tag is detected, then the Detector g N b Door
toggles the latch so that the fish is diverted to
the other side. The Diverter Gate then returns
to its previous state, ready for another fish.

Bolt the gate to the rear flange of the Detector |
in four placesusing1/4-20 X 3/ 40 b

1/4-20 nylon insert nuts on each side. Two of
these bolts are used in common with the rear 6. R9500 Diverter Gate with fish pushing

handle. The rear handle requires two open the unlatched door and being diverted to
additional bolts and nuts. the left. Below: Gate electronics box.

When using a Gate, power to the Gate and to
the Detector is supplied through the power

input connector on the Gate. Connect the cable
from t he GacCabletf¢R Reteedrd)e
to the electronics connector on the back of the
Detector. If you mistakenly connect the power
supply to the Detector instead of the Gate, it Poverinput Comector  Power Swich o a
will cause the LEDs on the Gate to be ON even - » ®
when the Gate Power switch is in the OFF
position. No harm will be done, but the gate will
not work until the power is disconnected from
the Detector and properly connected to the
Gate.

R-Series Detectors are shipped with a 12 V rechargeable battery, an NMT power cable, a
battery box, a battery charger with cables, and an NMT power supply. To use the battery,
connect the NMT power cable to the battery and then connect it to the connector labelled
fPower Input Connectoroon the Gate electronics box. To use AC power, connect the NMT
powersupply to the c¢ ®owerdnput @nnedtordobnehe Gaedeledironics box. If
AC is used with an extension cord, it is recommend that the connection to the extension cord be
made inside the battery box, with the lid strapped on, to reduce the possibility of the connection
lying in water, and to better insure that it will not be accidentally disconnected.
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Combined Quad Counter

If you are using a
Gate with your
Detector, you can
also use a
Combined Quad
Counter to tally the
number of fish that
are tagged or
untagged in two
different groups.

Mount the counter unit on its bracket and the
bracket onto the front handle of the Detector
using the four bolts and nuts provided. Install
the door switch probes in the doors of the
Diverter Gate, and if so equipped, lock the
probe in place with the spring. Connect the
other end of this cable to the connector in the
center of the back panel of the Counter.

Counts from the left door switch will increment
the active counter on the left side of the panel,
counts from the right door switch will
increment the active counter on the right side.
If counts register on the wrong side, reverse
the probes. If you are using the A/B foot
switch, plug it into the connector in the lower
left corner of the back panel. If you are not
using foot switches, leave the cap on that
second connector to keep it clean. The
Combined Quad Counter can be stored with
its door-switches attached, so long as the
power is turned off.

Sub-Sampling Controller

The Sub-Sampling Controller is connected
between an R-series Detector and its Diverter
Gate to divert only a pre-set fraction of the
detected tags for sampling. This would be
used in a situation where the number of
tagged fish exceeds the number of tags that
need to be recovered for analysis.

Mount the Sub-Sampling Controller on the
front handle of the detector using the bolts

¢CKNBS GeLiSa 2F O2dzyli
newest counter, the Combined Quad
Counter, is a single urtat replacesthe
Dual Gounter, and also the arrangement of
two Dual Counters plus a switch box that
we have sold as a Quad Counter. The
Combined Quad Counter is the same size
and shape as the Dual countémstructions
for the Dual Counter and for the Quad
Counterare in the Appendix.

Combined
Quad
Counter /

and brackets provided. Connect a cable from the electronics connector on the rear panel of the
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R-Detector to the connector | abbPétedtdEbeachrbheéchba
Sub-SamplingContr ol | er. Connect a cable fr-Demt ebteocabbe 1t
Gate electronics box to the connector | abelled AE
Sub-Sampling Controller. Thus, the connection from the Gate to the R-Detector is interrupted by

the Sub-Sampling Controller.

The front panel of the Sub-Sampling Controller is shown below. The + and i buttons adjust the
sampling percentage, which is shown on the right display. The sampling percentage is the
percentage of tagged fish that will be diverted. The left display counts all tag detections,
including those fish that are detected as tagged but are not diverted. The RESET button clears
the counter when pressed and held for at least one second.

Sub—Sampllng Controller Sampling Percentage can be adjusted with the + / - buttons when the Tags
for Coded Wire Tag R-Series Detectors Detected count is zero. Clear count by holding Reset button for one second.

diverted for sampli X
Northwest Marine Technology Tag count includes all tags detected whether diverted for sampling or not

www.nmt.us

B e 1 PR — —

Tags Detected Sampling Percentage

The counter must be cleared before the sampling percentage can be changed. If the buttons
are pressed when the counter does not read zero, the right-hand display changes to the error
messagei Cl ear 0. Cl ear the counter and then resume <ch

After the counter is reset, the next detection triggers the gate. Subsequent detections do or do
not trigger the gate in a sequence that is chosen to be as uniform as possible, while diverting a
number of fish from each hundred detections that is equal to the preset percentage. For
example, for the 75% sampling percentage shown above, three detections out of every four
trigger the gate. If the sampling percentage were set to 72%, there would be three gate
operations most of the time, but in two groups of four, the gate would trigger only twice. These
two special intervals would be spaced about 50 detections apart.

The unit derives its power from the gate and its display will go blank if that power is interrupted,
but no information will be lost. When power is next restored, the displays will show the numbers
that were present before the interruption.
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3. Detailed Operating Procedures

R-Detector

The front panel of an R-Series Detector is shown below.

Upper LED Display Lower LED Display Adjustment Knobs

The Power Switch turns the Detector on and off.

Eighteen LEDs (light emitting diodes) comprise the lower LED display. The first LED is a power-
on indicator and will remain lit whenever the Detector is turned on and has power.

When a Detector is first turned on, the te€D bar g
the battery charge, with one LED indicating very low charge and full scale indicating a fully

charged battery. These LEDs stay lit from 10 to 20 seconds. When you use the NMT Power

Supply, all of the LEDs t o t hcemeron fogr Bltseconfls afieftheg Thr es ho
Detector is turned on.

10 3. Detailed Operating Procedures



After the initial battery condition display, the LEDs to the
right of fATag threshol do tu
initializes. The Detector is now ready. The next 14 LEDs
depict the size of the magnetic disturbance in the tunnel. If
the Detector Sensitivity knob is set at the lowest setting
(completely counter clockwise) the two most left LEDs will
be on. If the sensitivity is adjusted clockwise then the
second LED will go off and the third or fourth LED will light.
The light moves to the right as the signal increases. When it
reaches the center of the display, marked frag Thresholdo |,
the detector recognizes the presence of a tag. A solid bar of
LEDs will appear to the right, and the large round red LEDs
near the center of the front and rear panels will come on,
along with an audible beep.

The last three of the 18 LEDs indicate:
1) an Error in conveyor belt timing

r

Tunnel Detectors were
originally built so that they
could be powered by-Cell
batteries. We no longer
build them this way and
reconmend that Detectors
with the batteries be
upgraded to newer
electronics. Please contact
us for more information.

mi

2) Low Batteries i this LED indicates when the 12 V battery connected directly to the
Detector (not to the Gate) needs recharging. The Detector will still function for up to 10

hours after this light turns on.

3) Dead Batteries i this LED indicates that the 12 V battery is so low that the Detector will

not function correctly, you must recharge the battery.

There are three adjustments knobs:

1) Detector Sensitivity adjusts the strength of a signal that is needed to activate a tag
detection. If the sensitivity is turned all the way counterclockwise, a very strong signal
will be needed to reach the Tag Threshold. In this instance, most tags would be missed
by the detector. If the sensitivity is turned all the way clockwise, a very weak signal will
trigger a tag detection. In this instance, the detector is likely to beep nearly constantly as
it will be sensitive to random magnetic fields and slight movement. The default setting is

about 11 o6cl ock.

2) Gate Signal Delay and Gate Signal Duration are used to coordinate the Gate and the
Detector. See Detector Adjustments for use with a Diverter Gate for details.
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The rear panel of a
Detector is shown here.

The audio signal Alarm
has a fixed volume, but it
can easily be dampened
by covering it with a
piece of tape or placing a
foam ear plug in the hole.
The audio alarm sounds
whenever a tag is
detected.

The Electronics
Connector connects via a
cable to a Diverter Gate:
it sends an activation
signal to the Gate when a
CWT is detected, and

can accept electrical power from the NMT Diverter Gate.

The Tag Threshold LED on the rear panel is a duplicate of the Tag Threshold LED on the front
panel. It turns on when the signal strength is greater than the "Tag Threshold" level.

Turning on Power
If you are using a Detector with a Gate:

Turn on the Gate using the power switch on the gate electronics box. Turn on the Detector
using the power switch on the front panel. Toggle the direction switch on the gate electronics
box a few times to initialize the electronics. Verify that the gate latch mechanism is working
properly, and leave the direction switch set to the desired direction. The unlatched door should
be on the side to which untagged fish will be diverted.

If you are using a Detector without a Gate:

Turn on the Detector using the power switch on the front panel.

If available, turn on and establish a flow of water through the Detector so that most of the
tunnel 6s bot t oThiswiluminimize faction and maxitmize fish through-put. If
running water is not available, wet the inside of the tunnel to make it slippery and periodically
rinse it during sampling.
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