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INTRODUCTION
THE APEX BACKPACK ELECTROFISHER

The Apex Backpack Electrofisher is an upgraded version of the LR-24
with many new features and improvements. Its design incorporates
many safety features to help protect both operating personnel and fish.
The user interface has been designed to make the Apex backpack easy
to use. Many new graphical features such as the intuitive history charts
of the voltage, current, and power, allow the user to assess the condition
of the backpack as well as the environment easily and efficiently.
An immersion sensor automatically turns the output off if the bottom of
the pack frame comes into contact with water.
The anode-out-of-water detector automatically turns off the output if
the anode ring is raised out of the water while the output is on.
Taking the time to familiarize yourself with these features will go a long
way towards learning how to use the Apex Backpack Electrofisher in the
most efficient manner.
Attention! Before getting started electrofishing, make sure you become
acquainted with the safety features of the Apex backpack as shown on
page 11 and the section on safe electrofishing practices and techniques
starting on page (31), as well as information on emergency quick release
on page (36).
4
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OVERVIEW
APEX CONTROLS AND FEATURES
Take the time to familiarize yourself with
the APEX’s features before beginning
electrofishing.
1. Emergency Shutdown Switch: The main
on/off switch. The switch must be rotated
90 degrees clockwise to turn on the unit.
Pushing down will turn it off.
2. Keypad/Display: The control pad and
display, showing settings and status
of the Apex and allows setting of the
parameters.
3. GPS Antenna: Allows the Apex to receive
GPS information.
4. Flashing Red Light: Flashes to indicate
that the output is on or to indicate a fault.
5. Battery Compartment Cover: Covers
battery and connectors. Must be in place
and its 3 latches fastened for unit to
function.
6. Audio Alarms: Sounds to indicate that the
unit is on and to indicate modes or faults.
7. Audio Alarms: indicate modes or faults.
8. USB Port: For downloading data and
updating software via thumb drive.
9. Pack Frame: Main connecting point for
the harness system. All components are
mounted on the pack frame.
10. Cathode Connector: A clamp-on strain
relief allows the cathode cable/rattail to
pass through slots on either side of the
battery cover.
11. Battery Connector: Connects Apex to a
lithium or lead acid battery.
12. Control Connector: Allows control of
output to electrode pole.
13. Anode Connector: A molded strain relief
allows the anode cable to pass through
slots on either side of the battery cover.
14. Immersion Sensor: This sensor will
shut the unit down should the Apex be
immersed in water.
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USER INTERFACE OVERVIEW
The panel has seven keys that perform a variety of functions. The function of each key
is determined based on the page that is visible on the display.
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Figure 4

GRAPHICAL USER INTERFACE (GUI)
The Apex Keypad (Fig. 4) is comprised of 7 buttons which are described as follow:
1. Menu Button. Pressing this button will take the user to the setting menu.
2.-6. Generic buttons used for various functions. The function of the button is displayed on the left side of the buttons on the display (see Figure 4).
7. Back button is used to traverse back to the main display.
6
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MAIN DISPLAY
Main display provides the user with an intuitive way to monitor Apex conditions.
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1.

2.
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4.
5.

6.

GPS Signal Strength- This icon indicates the strength of the GPS signal
which is used for time synchronization
and location tracking for the data logging application.
Battery Level Indicator- shows the
battery level.
% Load- Indicates how much output
power is being utilized compared to
the maximum.
Peak Voltage- Peak voltage while the
unit is running.
Peak Amps-Peak current amplitude.
Note that this is the peak current and
not the average current.
Peak Watts- The peak output power
when the unit is running. This value
may be much higher than the 400W
continuous level since it is the peak
power.

7.

8.

9.

10.

11.

12.

Timer- Elapsed time in seconds. This
value is incremented only when the
output is active.
Voltage- Voltage setpoint of the output. To change this value, see Voltage
Adjustment on page 22.
Duty Cycle-Duty cycle setpoint of
the output waveform. To change this
value, see Duty Cycle Adjustment on
page 22.
Frequency- Setpoint for frequency of
the waveform. To change this value,
see Frequency Adjustment on page
23.
Waveform-Indicates the current waveform type. To make modification to the
waveform type, see Waveform Setting
on page 23.
A three-minute history of the parameters described in 3-6. This chart also
includes any alarms or faults that have
occurred during that time.
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MENU PAGE (1/2)

Figure 6

Menu Page is accessed by pressing the MENU button from the main screen.
A. Quick Setup- To use this feature please see page 18.
B. Electrode Out of Water Alarm- Enable or disable the alarm for when the electrode
out of water is detected. See Anode Out of Water on page 14 for more detail.
C. Power Limit- this setting enables the user to select whether to sound an alarm
when average power setpoint is reached or to go into a foldback mode by reducing the output voltage.
D. Dual Channels- This setting enables/disables the dual waveform capability of Apex.
For more information, see Dual Waveform on page 24.

8
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MENU PAGE (2/2)

Figure 7

A. High Temperature Response- This setting allows the unit to either sound an alarm
or to go into foldback mode by reducing output voltage. See page 14, Temperature Settings, for more information.
B. Display Mode- Display can be either in Dark mode or Light mode.
C. Device Information – Selecting this option will display general information of the
unit.
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BATTERY COMPARTMENT AND CONNECTIONS
BATTERY COMPARTMENT
Opening the battery compartment allows
the user to install or change the battery, or
connect the anode, cathode, and control
circuit connectors (Figure 8). Remove the
battery compartment cover by flipping
the handles on the three cam-lock latches
out and turning them counterclockwise.
Make sure the latch on the bottom of the
cover is free, then pull out on the two side
latches and lift the battery compartment
cover away from the Apex.
When replacing the battery compartment
cover, adjust it so that it is on the inside of
the molded guides of the pack frame. The
cover must be correctly placed before the
Apex will operate.
Close the cover latches.
BATTERY CONNECTOR
The battery connector, located inside the
battery compartment, is a rectangular red
and black plastic connector on the end of
the input power cable (Figure 9). It mates
with an identical connector on the Apex
battery packs. This connector is color
coded and polarized to prevent accidental
reverse connections of the battery.
ANODE AND CATHODE CONNECTORS
The anode and cathode connectors are
black plastic circular 2-pin connectors
located on the bulkhead between the
battery compartment and the electronics
compartment (Figure 10). Access to
these connectors is gained by removing
the battery compartment cover. The
connectors are identical and allow the use
of a trailing cathode cable or a cathode
pole for greater control over placement
of the output electric field. Both pins in
these connectors are live when the Apex
is on. These connectors are polarized, 1/4
turn, locking connectors
CONTROL CONNECTOR
The control connector is a smaller
4-pin version of the anode and cathode
connectors (Figure 10). It is also polarized,
and the smaller size prevents incorrect
connections. The Apex utilizes a low
voltage control circuit for added safety.
10

Figure 8
Use Only Smith-Root, Inc. Batteries With T his Unit.
Install Batteries As Sh own Below.

Battery

Figure 9

Figure 10
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SAFETY FEATURES
ATTENTION! Use of the Apex Electrofisher outside the recommended operating
conditions specified by the manufacturer may result in impairment of the safety
features; hence creating unsafe conditions.
EMERGENCY SHUTDOWN SWITCH
The large red mushroom switch located on the
top of the APEX is the Emergency Shutdown
Switch (Figure 11). To turn the power on, the
user must rotate the switch 90 degrees in the
direction of the arrows (clockwise). Since the
switch knob must be rotated, it helps to prevent
accidentally powering up the APEX. Pushing the
red mushroom knob down until it latches will
immediately turn the unit off.
QUICK RELEASE PACK FRAME
The APEX has an integrated quick release pack
frame (Figure 12). Just press the latch tabs
on the waist belt and shoulder straps and the
entire APEX falls away. See page 36 for more
information.

Figure 11

CAUTION: Always unlatch the chest strap
of the pack before entering or crossing water.
If left latched, this strap may prevent the user
from quickly removing the APEX in the event of
an emergency, such as falling into deep water.

Safety Dos and Don’ts
Dos:
• Always be sure that all personnel are clear of
the electrodes before turning on the power.
• Know how to administer first aid treatment
for electrical shock.
• Wear flotation devices
• Have electrical circuits checked only by
qualified technicians.
• Disconnect the power supply when the
electrofisher is not in use.
Don’ts:
• Do not electrofish alone.
• Do not continue to electrofish if boots or
gloves get wet inside.
• Do not operate an electrofisher with any
prior heart ailments.
• Do not electrofish when tired.

A
B
B

B

Figure 12

A. Chest strap: remove
before entering water.
B. Quick release buckles
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FLASHING RED LIGHT
Bright long life LED lamps flash whenever 4. Dual Output Mode: In this mode, the
the APEX is turned on and output is active
APEX can operate with a primary or
(Figure 13).
secondary user-specified voltage/
waveform combination. The selection
between the two combinations is
accomplished by rapidly double
pressing the anode pole switch.
The primary voltage/waveform is
assigned to the high-pitched tone and
the secondary voltage/waveform is
assigned to the low-pitched tone.

ON
Figure 13

AUDIO ALARM
The audio output alarm indicates four
different APEX operating conditions and is
composed of two tone-emitting units: one
high pitched and the other low pitched.
1. Presence of high voltage in the water:
Whenever the anode and cathode are
in the water and the output is active,
there will be an audible tone emitted
by the alarm.
2. Average Power Output Level: The
Audio Alarms emit pulsed tones to
indicate average power output level:
Average Power Output Level
Watts Audio Tone in Secs.
0 to 99.9 1 pulse per second
100 to 199.9 2 pulses per second
200 to 299.9 3 pulses per second
300 to 400 4 pulses per second

3. Power Limit Mode: When the APEX
output power reaches the user set
power limit, the audio tone alternates
between the high and low pitch at the
rates specified above.

12

OFF

Figure 14

ANODE SWITCH
A magnetic reed switch is used for the
anode pole switch. This switch has direct
shutdown control of the high voltage
output safety relay inside the APEX.
Releasing the flapper for the switch turns
the switch off (Figure 14).
TILT SWITCH
The tilt switch automatically turns off the
output of the APEX if the LR-24 is tipped
too far from vertical in any direction. The
maximum forward tilt is 50˚, backward tilt
is 40˚, and side tilt is 45˚, all from vertical
(see Figure 15). If tilted beyond these
limits, an error message is displayed. This
condition is reset by moving to a more
vertical position and releasing and pressing
the anode pole switch.
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40°°
40
50°°
50

ANODE OUT OF WATER
This feature disables the output of the
APEX and displays an error message
whenever the anode pole switch is
depressed and less than 30 milliamps
(mA) of current is flowing between the
anode and cathode. To restart the unit,
place the electrode in the water and press
the anode pole switch. For working in
very shallow water, this feature can be
turned off using the System Menu (see
Figure 17).
NOTE: This function is NOT reactivated
automatically when power is turned off
and back on.

Figure 15

IMMERSION SENSOR
If the lower end of the APEX comes
into contact with the water, the output
is automatically shut off and an error
message is displayed. This condition is
reset by moving the APEX case out of
contact with the water and releasing pole
switch and pressing it again. Note that if
the battery compartment has filled with
water, it must be drained and completely
dried before resetting the unit.
Figure 17

Figure 16: Detail showing immersion sensor

www.smith-root.com
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BATTERY COMPARTMENT INTERLOCK
SWITCHES
The cover of the battery compartment
contains an interlock mechanism (Fig.
18, A) that automatically turns off power
to the unit if the cover is opened. When
replacing the battery compartment cover,
adjust it so that it is on the inside of the
molded guides (Fig. 19, B) of the pack
frame. The cover must be correctly placed
before the APEX can operate.

A

Figure 18 Detail showing relative locations of interlock
switch inside control box and magnet inside of lid.

B

Figure 19 Detail showing molded guides on pack
frame. Lid must be aligned correctly and latched for
unit to operate.

FUSIBLE LINKS
The battery pack of the APEX incorporates
a fusible link to protect the batteries from
excessively high currents. In the event this
fusible link blows out, it must be replaced
with the same size and type as the original
link to provide protection for the battery
pack and the wiring.
14

WARNING: Replacement of this link
by anyone other than Smith-Root, Inc.
will void the warranty of the entire
electrofishing system.
TEMPERATURE SENSORS
There are internal temperature
sensors which can shut the APEX
down if excessive temperatures are
detected. If the unit is shut down due
to high temperature, an error message is
displayed for as long as the temperature
is above safe limits. After the APEX has
cooled, the error message is cleared, and
full operation is automatically restored.
The Thermal Foldback Mode can help
decrease the chance of shutdown due
to excessive temperature. Thermal
Foldback can be enabled from the Menu
screen (See Page 9, High Temperature
Response).
If your APEX is working hard on hot
days, it may overheat and shut down.
If the air temperature in the box reaches
160F, or if the heat sink reaches 200F,
an over-temperature error message will
be displayed, and the output will be
disabled until the unit cools down.
When using any of the pulsed outputs,
the unit can reduce the output voltage
automatically based on its internal
temperature when using Thermal Power
Foldback Mode. This has the effect of
reducing the power level of the unit
and therefore the heat being produced
inside the system.
This can allow the unit to continue to
work instead of waiting for it to cool
down again. This power reduction
does not begin until the Apex is near
the point of thermal overload, so under
most conditions it does not affect the
output at all.
When enabled and the temperature
of the unit reaches the trip point,
both audio alarms will begin to beep
simultaneously, and the Thermal Limit
display will show applied voltage based
on the internal temperature of the unit.
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FAULT CONDITIONS
PEAK CURRENT OVERLOAD
If the peak output current exceeds 40
amps, the output is disabled, and an
error message is displayed. This is usually
caused by a short circuit between the
anode and the cathode. The unit can be
reset by releasing the switch on the anode
pole and pressing it again.
OUTPUT IGBT FAILURE
If there is an output switch (IGBT) Failure,
the unit’s output is shut off and an error
message is displayed.
The criteria for an Output Switch Fault is
that output voltage has been detected
when there should be none. For example,
if the anode pole switch is not activated,
there should be no output from the unit.
If, however, output is detected, then an
Output Switch Fault exists, and the Apex’s
output will be disabled.
Note: The Apex must then be sent back to
Smith-Root for repair. Do not attempt to
use the unit if this message appears, as a
safety hazard may exist, and further use
may cause more damage to the Apex.
AVERAGE CURRENT OVERLOAD
The input and output current of the Apex
are constantly monitored while in use. If
these currents become excessive, the
unit will shut down its output to prevent
damage to its circuits. Releasing the
pole switch and selecting a lower output
voltage or lower duty cycle waveform
should clear this fault.
INVERTER OVERLOAD
If the Output Voltage is set too high for
the water conductivity and the electrode
spacing, the Apex will turn off its output
and display and error message. The error
message will suggest a more appropriate
voltage for the present conditions. If this
error is caused by a mistake, for example,
temporarily having the Anode and
Cathode too close together, acknowledge
the error message by releasing the pole
switch.
If the error message shows up again in a
short time, acknowledge the message and
reduce settings to the suggested voltage

before proceeding. This message occurs
when the output voltage drops more
than 30% below the voltage the user has
set on the Apex. This occurs when the
water conductivity or electrode spacing
(or both) are such that more power is
being required from the unit than it can
supply. Note the average and peak power
readings on the display. While the average
power may be quite low, the peak power
will be far above the 400 watts the unit
can supply on a continuous basis.
LOW BATTERY FAULT
When the battery is less than 20V, the
Apex will shut down its output and display
the Low Battery message. Turn off the
power and replace the battery with one
fully charged to clear this fault.
BATTERY CURRENT TOO LOW
If the input current measuring circuit
does not measure any current, this error
message will appear and the power to the
unit will have to be turned off and back on
to clear the message. This test is included
to detect problems in the input current
sensing circuit. If this error message
appears again, the unit will have to be sent
to Smith-Root for repairs.
NOTE: Make sure the electrode ring is
clean and shiny. A cloudy dull-gray
electrode ring will reduce catchper-unit effort and will increase the
fish injury rate (see Electrode Ring
Maintenance, page 42). Initial setup
of voltage, frequency, duty cycle, and
waveform should be done outside of
the sample area.

www.smith-root.com

15

USER’S GUIDE

SETUP AND OPERATION
BASIC SETUP OF THE APEX:
1. Make sure the power switch on the
top of the Apex is in the OFF position
(pressed DOWN).
2. Attach the anode and cathode to their
output connectors. Attach the smaller
connector on the anode cable to the
control connector of the Apex.
3. Put the Apex on. Be sure to know the
location of the quick release buckles
for the backpack and unlatch the
chest strap before entering or crossing
the water (refer to Appendix E: Pack
Adjustments for further instructions).
4. Check with each crew member to be
sure they know you are ready to turn
on the power.
5. Turn on the power. Do not press the
anode switch. Check the operation
of the tilt switch by bending forward
until the tilt switch activates, (about 55
degrees) and the tilt message appears
on the display. Straighten up and the
status display should return. If the
tilt message does not appear, do not
use the unit. Send it to Smith-Root for
repair.
6. Place a dampened cloth on the
immersion sensor contacts located on
the lower corner of the Apex, under
the battery compartment. The display
should show the immersion warning.
When the cloth is removed, the display
should return to the status screen.
If the immersion message does not
appear when touched with a wet cloth,
do not use the unit; send it to SmithRoot for repair.
7. Press the Menu Key
8. Next, press the key corresponding to
“Quick Setup”.
9. Make sure the cathode cable is behind
you and then place the anode ring in
the water in front of you.

Cathode
connector

Control
connector
Figure 20

Figure 21

Figure 22
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Anode
connector
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10. Press the switch on the anode pole
and hold the flapper down. The unit
will analyze the conditions and set up
the waveform accordingly. It should
take a few seconds of running followed
by three beeps of the audio tone
indicating the completion of analysis.
11. The Apex is now set up.
12. The Quick Setup mode provides
conservative settings that may need to
be adjusted for optimal results.
Figure 23

Figure 24

www.smith-root.com
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RECOMMENDED ADJUSTMENTS
Quick Setup adjusts the Apex to produce
30 Hz, 12% duty cycle at 26 watts average
output power. This is only a suggested
starting point, and any or all the output
settings may be changed by the user at
any time. Duty cycle and frequency can
have a huge impact on taxis. In general,
lower frequencies are safer for fish than
higher frequencies. If you are not getting
any response from fish, change the Apex
settings as follows:
A. Increase the voltage in 50-volt
increments. Stop increasing voltage
when you begin getting a forced
response (twitch), from the fish when
pressing the anode pole switch.
B. If fish are not showing taxis, lower
the voltage to the original level and
increase the duty cycle by 5% and
try again. If necessary, repeat step
“a” from above until you elicit taxis
in the fish. If the voltage is increased
to maximum and taxis is still not
achieved, reduced the voltage and
increase duty cycle by 5% again. If
no response after increasing duty
cycle, lower all settings and proceed
to step “c”.
C. Increase the frequency by 5Hz and
try again. If necessary, go back to
step “a” before increasing frequency
again.
Observe the collected fish closely. In
general, if it takes more than 5 seconds
for a fish to recover, it may have been
shocked too much. If it takes more than
15 seconds for a fish to recover, it was
shocked too much; reduce the frequency,
duty cycle, and/or output voltage of the
unit.

18

Taxis and Tetany
There may be some confusion between taxis
and tetany. Taxis is an induced swimming
action. The nerves have time to repolarize,
and the muscles have time to relax between
output pulses of the electrofisher.
Tetany is locking up the muscles. The fish is
stiff and there may be some slight quivering
in the fins. While the fish may move toward
the anode (positive electrode), this is not
taxis. The output of the electrofisher should
be reduced.
“Rolling fish over” should be avoided when
electrofishing. With settings high enough to
quickly knock fish out, injury rate is higher
than it should be. Ideally, fish will swim into
the net while following the anode. Recovery
time should be quick, and the fish should be
able to swim normally immediately upon being
placed in the holding tank. IT should not take
more than 5 seconds for a fish to recover after
being placed in the holding tank. If it takes 15
seconds or more for fish to recover after being
placed in the tank. Then reduce the output
settings of the electrofisher.

Before Electrofishing
The most experienced members of the
electrofishing crew should be doing the
netting. They know what to expect, what to
look for, and where to look. The next most
experienced member of the crew should be
running the Apex, looking for likely habitat.
The next most experienced member of the
crew should be taking care of the recovery
tank. The tank should be kept out of the sun,
water temperature checked regularly, and
oxygen levels in the tank checked if the fish
are held very long before being worked up and
released.
Never electrofish with unauthorized people
standing on the bank. Under certain
conditions, the field of the electrofisher can
travel long distances. Things to look for
include sheet piling, metal culverts, buried
pipes, suction lines for irrigation, etc.

2021
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USING RECALLED WAVEFORMS FOR SETUP
1. From the Main display, Press the
button corresponding to the waveform
setup.
2. Press the button corresponding to
“Favorites”.
3. The next window displays all the
saved waveforms. You may select
any of the waveforms by pressing the
corresponding button.
4. You are ready to begin electrofishing.
5. Observe the reactions of the fish.
Figure 25
It may be necessary to adjust the
settings. Duty cycle and frequency
can have a huge impact on taxis. In
general, lower frequencies are safer
for fish than higher frequencies. See
adjustments a, b, and c on page 18

Figure 26

Figure 27

www.smith-root.com

19

USER’S GUIDE

CUSTOM SETUP PROCEDURE
USER-SELECTED SETTINGS
This procedure allows operators to select
various settings for electrofishing. The
proper procedure involves selecting
the waveform or pulse type, voltage,
frequency, duty cycle, and power limit.
TIMER SETTINGS
A. The timer counts the number of
seconds the flapper was activated
since it was reset. To reset the timer,
Press the TIMER button, then press
RESET. Once complete, press the
BACK button to return to the home
screen.
A. An alarm can be set at 60 second
intervals to inform the user that a
defined amount of effort has elapsed.
A reminder alarm will subsequently
activate every 60 seconds of effort
beyond the alarm. Therefore, it can
be helpful to set the alarm for 60
seconds less than the intended effort
as a method of warning the user of
the upcoming end of effort. To set
the Alarm, press the TIMER button,
then press ALARM and use arrows to
increase or decrease the number of
seconds. Once complete, press BACK
button to return to home screen. A
tonal alarm will activate once the
noted amount of electrofishing
effort elapses. A reminder alarm will
continue to occur every 60 seconds
after the alarm is triggered until the
timer is reset.
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VOLTAGE ADJUSTMENT
The voltage setting corresponds to the
amplitude of the voltage applied in
the water. The voltage should be set
according to environmental conditions,
especially ambient water conductivity.
To modify voltage, press the VOLTAGE
button, then use the arrows to increase or
decrease values. Once complete, press
the BACK button to return to the home
screen.

Figure 28: Voltage Adjustment

A. 500-1,200 Volts – High voltage is used
in very low ambient conductivity water.
Additionally, higher voltages are often
useful in deep and wide pools. Battery
life is significantly reduced when using
high voltage.
B. 150-500 Volts – Moderate voltage is
typically used in moderate ambient
conductivity waters.
C. 50-150 Volts – Low voltage is typically
used in high conductivity water.
Additionally, lower voltage is often
useful in shallower pools.

2021
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DUTY CYCLE ADJUSTMENT
Duty cycle adjustment affects the
percentage of time that the backpack is
applying power every cycle. To modify
Duty Cycle, press DUTY CYCLE button,
then use the arrows to increase or
decrease values. Once complete, press
the BACK button to return to the home
screen.

FREQUENCY ADJUSTMENT
Frequency adjustment determines the rate
of electrical pulsing. To modify frequency,
press the FREQUENCY button, then use
the arrows to increase and decrease
values. Once complete, press the BACK
button to return to the home screen.

Figure 30: Frequency adjustment
Figure 29: Duty cycle adjustment

A. 7.5-15 Hertz – Low frequency is
commonly used with Pulsed Direct
A. 12-15%- A minimal duty percentage
Current Waveform to capture catfish
that maintains very short widths for
and other electrically sensitive bottom
each electrical pulse. Similar to low
dwelling fish. Fish are often active,
frequency, this is commonly used for
requiring active netting.
more fragile species with increased
B. 30 Hertz – Moderate frequency is
vertebral count and minimized scales.
commonly used for more fragile
It also helps conserve battery life.
species with increased vertebral count
B. 20-40%- A duty percentage commonly
and minimized scales.
used for more robust species with
C. 60 Hertz – Higher frequency is
decreased vertebral count and thicker
commonly used for more robust
scaling. This longer duty cycle will
species with decreased vertebral count
decrease the battery life but will
and thicker scaling.
generally increase capture efficiency.
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WAVEFORM SETTING
Waveform setting determines the
shape of the electrical output. Press
the WAVEFORM button and select a
waveform. Press the BACK button to
return to the home screen. Press the
FAVORITES button to store and recall
settings. Once complete press the BACK
button to return to the home screen.

accomplished by rapidly double pressing
the anode pole switch. The primary
voltage/waveform is assigned to the highpitched tone and the secondary voltage/
waveform is assigned to the low-pitched
tone.

Figure 32: Selecting dual waveform

Figure 31: Waveform setting

A. Direct Current (DC) – Continuous,
uninterrupted current, flows from
backpack between anode and
cathode. This method is favored for
use with endangered and threatened
species because it minimizes the
incidence of potential injury. However,
capture efficiency is low and battery
usage is high.
B. Pulsed Direct Current (PDC) – Current
is pulsed at a given frequency and
duty cycle. This is the most commonly
used electrofishing waveform because
of its balance of minimizing incidence
of injury to fish while increasing
capture efficiency and lengthening the
use of the battery.
C. Burst of Pulses- Current is pulsed in
packets of bursts with defined gaps of
electrical output between bursts. This
waveform is commonly used with Dual
Output mode activated while catching
fish in heavy cover or removing
juvenile lamprey from sediments.
DUAL WAVEFORM
In this mode, the Apex can operate with
a primary or secondary user-specified
voltage/waveform combination. The
selection between the two combinations is
22

In order to activate the Dual Waveform,
press the MENU button, followed by
the button corresponding to “Dual
Channels”. Once this mode is enabled,
Voltage, Frequency, Duty, and Waveform
settings can be adjusted for primary and
secondary waveforms. To select which
waveform to modify, press the “Waveform”
button, then select Primary or Secondary
(see Figure 32). Press the BACK button. If
the Secondary waveform was selected all
the values are shown in yellow (see Figure
33). Voltage, Duty Cycle, Frequency, and
Waveform can be adjusted as described in
User-Selected Settings (pg. 20).

Figure 33: Dual waveform settings
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USB FEATURES
DATA LOGGING
The Apex is equipped with data logging
capability. The unit stores various
datapoints every second that the anode
pole switch is activated. On the main
screen, user can view the last three
minutes of %load, Peak voltage, current,
and power. The charts also reveal any
faults or alarms that occurred during this
timeframe (see Fig. 34).
The Apex can store up to 100,000
seconds of data. After the maximum
number of datapoints is reached, the unit
will then overwrite the earliest datapoints
to make room for the new data.
DOWNLOADING DATA
Unscrew the dust and water cap from
the USB port on the side of the backpack
and insert a USB flash drive (Figure 35).
Follow on-screen prompts to remove
USB flash drive. All stored data on the
backpack will load onto the USB flash
drive as comma separated files. These
files can be opened by any editing
software such as Microsoft Excel. Place
the cap back on the USB port after
transferring data is completed.

Figure 34

Figure 35

NOTE: Make sure the USB drive does not
contain any software update files. For
more information on how to update the
software please see Software Updates
below.
SOFTWARE UPDATES
The Apex electro-fisher’s software can be
updated in the field via a USB flash drive.
In order to update the software, follow the Figure 36
steps below:
1. Ensure the USB flash drive is empty.
2. Transfer the software upgrade file to
the flash drive.
3. Power up the Apex unit and insert
flash drive into the unit’s USB port.
4. Follow the prompts. It may take a few
minutes to install the new software.
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SPECIFICATIONS*
Conductivity Range 10-2150 micro-Siemens per centimeter
Input Voltage

24 VDC Nominal

Input Current

20 Amps Max.

Input Monitoring

Battery voltage and current plus easy to read fuel gauge type
display for battery voltage

Output Voltage

50-1200 Volts

Output Current

4 Amps continuous at 100 Volts, 40 Amps peak max.

Output Waveforms
Output Frequency
Output Waveform Duty Cycle

Smooth DC, Pulsed DC, Burst of Pulses DC
1 Hz to 120 Hz in 1 Hz steps (Burst of Pulses frequencies up to
1000Hz)
1% to 99% in 1% steps

Waveform Storage Save up to 10 different waveforms for quick and easy recall of
voltage, frequency, duty cycle, and pulse type
Output Power
Operation Duty Cycle

400 watts maximum continuous, 39,600 watts peak
40% Max. (192 seconds on 288 seconds off)
At 40 C ambient 400VA output

Operational Altitude

0 to 3000 meters

Overload Protection

Excessive peak current, average current, or over-temperature
will shut down the electrofisher before damage can occur.
Reset automatically when condition is corrected.

Output Indicator

Audio tone for 30 VDC and greater with increasing pulse
rate for output power, Flashing red light, Status display peak
output voltage, output current and output power, and percent
load.

Output on Timer

0-999,999 seconds, resettable via menu

Operating Temperature Range 0°C to 40°C
Storage Temperature Range -15°C to 50°C
Humidity Range Operating or
Nonoperating

10% to 90% non-condensing

Construction Sealed molded polyethylene and ABS case NEMA 4, IP 65
Dielectric Withstand (USB Case to Input/ 2000 VDC for 60 seconds
Output)
Safety Devices

Batteries

Weight

Tilt switch: Forward 50 degrees, backward 40 degrees,
sideways 45 degrees all +/- 10 degrees, Immersion sensor,
Anode out of water sensor, Anode pole switch, Emergency
stop switch, Battery compartment interlock, Battery fusible
link, Quick release pack
• Lead-Acid 7AH, 24V, sealed, 12 lb. (5.45 kg)
• Lead-Acid 12Ah, 24V, sealed, 18 lb. (8 kg)
• Lithium Iron Phosphate 11.1AH, 24V, 5.3 lb. (2.4 kg)
26.3 lbs. (12 kg) with lithium battery

Dimensions H: 27.5 in (69.9 cm) W: 14.5 in (36.9 cm) D: 14.5 in (36.9 cm)
*Specifications subject to change without notice.
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BATTERY CARE AND MAINTENANCE
READ THESE INSTRUCTIONS
BEFORE USING THE CHARGER

The Universal Battery Charger (UBC-24)
is designed to charge lead-acid and
lithium batteries for the APEX, LR-24,
LR-20 Series (and earlier Smith-Root 24V
models) Electrofisher Systems.
The UBC-24 is a charger tailored for
maintenance-free batteries as well as
other types of lead-acid batteries.
The UBC-24 has a fully automatic,
three stage charge sequence with an
electronically timed routine.
Stage 1 - Constant Current Mode. The
charger starts with maximum current until
the battery reaches a preset voltage (red
LED light).
Stage 2 - Timed Constant Voltage Mode.
The charge is electronically controlled
with a fixed voltage ceiling which prevents
excess battery gas emission and overcharging (orange LED light).
Stage 3 - Final Mode. Battery is fully
charged (green LED light).
Full electronic protection is provided
against short circuit and reverse battery
connection.

CHARGING
The battery charger is only designed for
indoor use and should not come into
contact with water or dust. In order to
avoid overheating, the charger should not
be covered when it is in use.
Chargers filled with molding material are
splash-proof, but must not be immersed in
water.
The socket should be easily accessible.
If an operational error occurs, the plug
should be immediately removed from the
socket. The charger contains dangerous
voltages and the cover should not be
removed. All service or maintenance
work should be carried out by qualified
personnel who can get assistance by
contacting the manufacturer’s agent.
A fuse protects the product against
short-circuiting and overloading. The
charger is designed for charging lead
batteries. For safety reasons, individual
battery types should have a minimum
capacity. Recommended battery capacity:
6V 4-12Ah, 12V 3-12Ah, 24V 1.5-12Ah.
Contact the battery manufacturer for the
specific battery. Do not attempt to charge
batteries that are not rechargeable.
CAUTION: Old, sulphated batteries
usually have a reduced capacity and are
difficult to charge. The charge current
will fall quickly as if the battery had
received a full charge. Even though
a battery in this condition should be
replaced, it will retain a small charge.

www.smith-root.com
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HOW TO CHARGE BATTERIES
1. The charger and battery should be
placed in a well-ventilated area during
charging.
2. Do not connect the charger to the
socket before it is connected to the
battery.
3. Verify that the polarity is correct and
connect the charger cable: Red to red;
black to black.
4. Connect the charger to the socket.
5. When charging is finished, do not
leave battery on charger for an
extended period of time. Disconnect
the charger from the socket before
you disconnect the charger from the
battery.
WARNING: Explosive gases can
arise while charging. Avoid sparks
and open flames. Verify that there is
adequate ventilation while charging.
The charger should not be used in the
vicinity of flammable gases.
Avoid
chargers with plastic casing coming into
contact with oils, grease, etc., as most
types of plastic can be broken down by
chemicals and solvents.
LEDS INDICATE FOLLOWING CHARGE
STATUS:
CONSTANT CURRENT MODE
• The charger is in constant current mode.
LEDs change to red.
• Charge current is at its maximum.
TIMED CONSTANT MODE
• The charger is in constant voltage mode.
LEDs change to orange.
• Charge current is less than its maximum.
• The battery is normally 80-95% charged.
• The charger stays in this mode until the
charge current decreases to charge termination level.
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FINAL MODE
• The battery is fully charged. The LED
changes to green.
• Remove battery from charger.

SPECIFICATIONS
Input Rating: Nominal 90-264VAC/4763Hz
Maximum Output
Power: 60W
Input Connection: 3 pin IEC 320 (input cordset not included)

2021

Output Red and black polarized
Connection: connectors
Dimensions/ 5.31” x 3.15” x 1.73” (135 x 80
Weight: x 44mm)/ 0.77 lbs. (350g)

UBC-24 BATT. CHARGER
Part Number............................................ 10167

APEX BACKPACK

BATTERIES
The electrofisher uses a 24 volt sealed deep
cycle and Lithium Iron-Phosphate battery.
Understanding the proper care of this battery
will reduce problems in the field.
Batteries should never be allowed to remain in
a discharged state and should be recharged as
soon as possible after use. Batteries should be
charged until the green lamp on the charger
comes on, then removed from charger.
Charging Problems: Some older batteries may
not charge within 24 hours. If a battery has
been left in a discharged condition for a while,
it may not take a charge. If you suspect that
the battery has been left discharged, charge
it for 48 hours and then discharge it with the
electrofisher. If the battery is not taking a
charge, it will not operate the electrofisher for
very long. Sometimes by cycling the battery a
few times it will start taking a charge again.
Note: that all batteries should be charged
after each use, even if the battery was only
slightly discharged (these batteries do not
have a memory). The total number of charge/
discharge cycles possible varies inversely
with depth of discharge on each cycle. Overdischarging or completely discharging the
battery will greatly reduce the cycles possible
and a battery left in a discharged condition
may be ruined. For this reason, batteries should
never be allowed to remain in a discharged
state. Recharge as soon as possible after each
use, and every three months if unused.
Service Life: Batteries which have been properly
maintained should last 3 to 5 years depending
on ambient temperature, depth of discharge
(D.O.D.), and number of cycles (for Smith-Root
batteries to maintain at least 80% of original
capacity, they are rated 230 cycles for 100%
D.O.D., 470 cycles for 50% D.O.D. or 1100 cycles
for 30% D.O.D.). Batteries which have reached
this end of life condition may still be useful
where shorter operating times are appropriate.

24V 12Ah

24V 7Ah

Smith-Root Backpack Electrofisher Batteries
24V 12Ah Heavy Duty Lead-Acid Battery
24V 7Ah Standard Lead-Acid Battery
24V 11.1Ah Lithium Battery

06682
06681
10765

24V 11.1Ah

www.smith-root.com
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BATTERY TIPS & PRECAUTIONS
1. Keep the battery charged! The most
frequent cause of battery failure is
not recharging after each use.
2. Extreme temperatures kill batteries.
Avoid storage in exceedingly warm,
or cold areas. Recommended operating temperatures are between 5
and 35 degrees C (maximum - 15 to
50 degrees C). The energy available
on a given discharge cycle decreases at low temperatures and increases at higher than normal temperatures. Increased temperatures
increase the gradual processes of
very slow corrosion which normally
occur in all lead-acid batteries.

BATTERY STORAGE
INSTRUCTIONS

Fully charge batteries before placing
in storage. As these batteries will self
discharge, we recommend that they be 3. Avoid heavy vibrations or shocks,
recharged after 3 months of storage.
which may cause internal damage.
Batteries removed from storage should
Foam packing is cheap insurance.
be recharged prior to placing back in
4. Avoid contact with oils or solvents
service.
which may attack the battery case
When not in use, store the charger indoors in a cool dry place.

(ABS plastic resin). Clean with soap
and water only.

MAINTENANCE AND CLEANING OF
CHARGER

5. Do not crush, incinerate or dismantle the battery. The electrolyte conVery little maintenance is required othtains sulfuric acid which can cause
er than protecting the charger from
serious damage to eyes and skin.
damage and weather.
Dispose of old batteries at a battery
1. Coil cord when not in use.
recycler.
2. Clean case and cords with a slightly 6. Do not leave battery on charger for
damp cloth.
extended periods of time when battery reaches a full charge.
3. Examine cords for damage periodically and replace if necessary with
manufacturer approved parts.
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BATTERY RATING

EFFECTS OF TEMPERATURE

Batteries are rated at the current
which will reduce the voltage per cell
to 1.67 volts in 20 hours. The heavyweight battery has a 12 amp hour
rating. However its life at 100 watt
continuous discharge would be only
120 minutes. As the discharge current
is increased, the efficiency and relative
capacity decreases (Fig. 6.1).
Life

Load

Capacity

20 hr

0.60A

12.0Ah

10 hr

1.05A

10.5Ah

5 hr

1.95A

9.7Ah

1 hr

7.20A

7.2Ah

30 min

12.00A

6.0Ah

15 min

20.00A

5.0Ah

Fig. 6.1 Relative capacity of 12Ah deep cycle battery.

The temperature at which a battery
is used also affects the relative capacity of the battery. In cold weather
the shocking time will be less and the
battery will have less capacity (Figs.
6.3 & 6.4).

Fig. 6.2 Discharge curves for

BATTERY LIFE

Each time you cycle a battery it loses
some of its ability to take a charge.
Deep cycle batteries are capable of
being charged and discharged from
100 up to 1,000 times, depending on
the depth of the discharge and the
type of charger used. Service life and
shelf life are both adversely affected
by extreme temperatures.

Fig. 6.3 Effect of temperature battery life.

BATTERY STORAGE

Batteries stored at room temperature
will self-discharge at 3% to 6% per
month. Storage temperature above
20°C (68°F) should be avoided. Shelf
life can be increased by storing in a
climate-controlled environment. Batteries should be fully charged before
storing and should be recharged every
three months.
Fig. 6.4 Effect of temperature on capacity.
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SAFETY
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ELECTROFISHING SAFETY
Electrofishing equipment uses voltages and currents that can be lethal to humans.
The operators must always keep in mind that the chance of receiving an electrical
shock is multiplied in or near water. If used properly and with good judgment, an
electrofisher is perfectly safe; lose respect for it and you can lose your life!
Electrical equipment used in a moist field environment is always subject to
deterioration that could lead to dangerous electrical shock. Field equipment is also
subjected to vibration and impact during transporting and while in operation. Often
equipment shared by different crews does not receive proper maintenance or a
complete checkout.
Follow the safety guidelines and use good common sense to handle unforeseen
circumstances.
PROPER EQUIPMENT
To prevent electrical shock, all electrical
ELECTROFISHING DO’S AND DON’TS
equipment should be carefully inspected
before each field operation. With all
Do’s:
electrical equipment in good operating
• Always be sure that all personnel are
condition and all insulation junction
clear of the electrodes before turning
boxes, bonding, and connections intact,
on the power.
there is much less danger of receiving an
electrical shock.
• Know how to administer first aid treatMake sure that:
ment for electrical shock.
• Electrofisher gives audible sound when
• Wear flotation devices.
voltage is present at anode.
• Have electrical circuits checked only
• Quick release system is functioning
by qualified technicians.
properly.
• Disconnect the power supply when
• Tilt switch is functioning properly (turns
the electrofisher is not in use.
output off). 		
Don’ts:
• Dipnets with non-conductive handles are
• Don’t electrofish alone!
used in conjunction with properly rated
• Don’t continue to electrofish if boots
(≥ 1,200V) lineman gloves.
or gloves get wet inside.
• Electrodes are free from corrosion (clean
• Don’t operate an electrofisher if you
if necessary), Anode does not have nethave had any prior heart ailments.
ting attached to ring (a common, ill-advised modification; see Appendix C on
• Don’t electrofish when you are tired.
page 52), Cathode is free of wear and
burrs and its cable insulation is undamaged.
• Poles are free of cracks in fiberglass handle.
• Power Supply- check all batteries for damage / leakage (disconnect power supply
before transporting and when not in use).
• Always purchase electrofishing equipment from an authorized dealer.
32
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ELECTROFISHING SAFETY
PERSONAL PROTECTIVE EQUIPMENT
• First aid kit.
• Non-breathable chest waders or
non-breathable hip boots with non-slip
soles.
• Lineman electrical gloves rated and tested at a minimum of 1,200 volts.
• Check personal protective equipment for
leaks and holes.
OPTIONAL:
• Brimmed hat
• Polarized sunglasses
• Life jacket and or wading belt
• Raincoat
CREW PREPARATION:
• Designate a crew leader.
• For safety reasons, there should be a
minimum of three person crews. Never
electrofish alone.
CREW LEADER RESPONSIBILITIES:
• Designate 1 person to order power of the
electrofisher to be turned on.
• Clarify with the entire crew the location
of the nearest hospital and evacuation
route in case of an accident.
• Make it clear that any member of the
crew can order power off.
CREW RESPONSIBILITIES:
• All crew members should be trained in
fundamentals of electricity and safety.
• As electrofishing is inherently dangerous.
All crew should be alert and attentive;
take breaks as necessary.
EMERGENCY PLANNING:
In case of an accident:
• Turn off power to the electrofisher
• Evaluate situation and take appropriate
action

WHAT IS ELECTRICAL SHOCK?
It is the current that passes through
the human body that does the
damage. The voltage is relevant,
because it is the force that “pushes”
the current through the body.
Experiments show that 20 to 500 Hz
AC current is more dangerous than
DC, or higher frequencies of AC.
The voltages used by electrofishing
gear can cause death by one of three
means:
Ventricular Fibrillation
Ventricular fibrillation is uncoordinated
contraction of the muscles of the
heart. The heart quivers rather than
beats. Electrical current through
the chest can cause this condition.
Once a person goes into ventricular
fibrillation, the only way to stop the
quivering is to use a defibrillator
that applies a pulse shock to the
chest to restore heart rhythm.
Cardiopulmonary resuscitation may
help to keep a victim alive until they
can be defibrillated.
Respiratory Arrest
The respiratory center is at the base of
the skull. Thus, shocks to the head can
cause the breathing to stop. Artificial
respiration by the mouth-to-mouth
method should be used in this case.
Asphyxia
Asphyxia is caused by contraction of
the chest muscles. When a current
is above a certain level, a person
cannot let go of an electrically hot
wire. Currents above this level may
not cause ventricular fibrillation, but
may be enough to cause contraction
of the chest muscles. If the current
is not stopped, or the victim is not
removed from the point of electrical
contact, asphyxia will result. Artificial
respiration or cardiopulmonary
resuscitation may be necessary.

www.smith-root.com
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PREVENTING ELECTRICAL SHOCK
Electricity needs to have a complete electrical circuit in order for current to flow. The
only way that someone can get shocked is if they become the electrical conductor to
complete the circuit. The current flows from the cathode to the anode through the
water. The water is the electrical conductor. If someone touched both the anode and
the cathode, they would become an electrical conductor and complete the circuit path
and get a severe electrical shock.
10.0

PULSE DURATION
Seconds

5.0

1.0
0.5

Electrocution threshold for typical adult

0.1
0.05
Maximum permitted by UL for class A ground fault interrupter
Typical ground fault interrupter

0.01
0.005
0.001
0

0

20

40

60

80 100 120 140 160 180 200 220 240 260

CURRENT (Milliamps passed through chest area)
11. Effects on humans of an electrical pulse passed through the chest area.

Adapted fromThe
Handbook of Electronic
Safety
Procedures, Edward A.
1982 editionrecommended while backpack
WARNING:
Touching
any
electrode
isLacy.never
electrofishing.

Preventing electrical shock means preventing electrical current from entering and
flowing through parts of the body. Rubber lineman’s gloves rated to at least 1,200V
should always be worn.
Even while wearing rubber gloves and waders, never touch an electrode while the
circuit is energized.
Do not work on the electrical system while the pack is plugged in.
A severe electrical shock from electrofishing gear may result in the need for artificial
respiration; therefore, it is imperative that no one ever works alone.
To prevent electrical shock, all electrical equipment should be carefully inspected
before each field operation. With all electrical equipment in good operating condition
and all insulation, junction boxes, bonding and connections intact, there is much less
danger of receiving an electrical shock.
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ELECTROFISHER OPERATION
Electrofish only as far as you can safely wade.
Some areas are unreachable with a backpack
electrofisher.
Touching an active electrode is not
recommended, even while wearing Lineman
gloves and waders.
Never electrofish with spectators on shore.
Electric fields can travel large distances through
buried pipes, metal culverts, and metal sheet
piling.
If spectators show up during electrofishing, stop
the operation and go to explain to them what
you are doing. Explain the risks to them being
there and ask them to please leave for their own
safety. If they refuse to leave, stop electrofishing,
load the equipment and leave the area.

WARNING: Operating this equipment
in a manner not specified in this manual,
making modifications, or using accessories
not approved by Smith-Root may impair
the protection offered by the equipment.
• Have electrical circuits checked only by qualified technicians.
• Turn off the electrofisher before making any
connections or part replacements.
• Release chest strap before entering the water.
• Shut off power before entering or leaving the
water.
• Stop work immediately if you get water in waders or gloves.
• Operate slowly and carefully to prevent slips
and falls.
• Always be sure that all crew members are clear
of electrodes before turning power on and before energizing electrodes.
• Do not operate an electrofisher if you have any
prior heart ailments, wear a pacemaker, or are
pregnant.

www.smith-root.com
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QUICK RELEASE SYSTEM
It may be necessary in some circumstances to remove the electrofisher backpack
quickly.
The APEX has an integral quick release pack frame. Just press the latch tabs on the
waist belt and shoulder straps and the entire unit falls away.

1

3

2

The following procedure illustrates how the quick
release system is designed to work:
1. Squeeze the release tabs on hip belt buckle to
remove hip belt.
2. Squeeze the release tabs on either shoulder
strap.
3. With strap detached, shrug off opposite strap.
4. This will allow the pack to fall away from you
very quickly! Move away from pack as it falls.
Always unlatch
CAUTION:
the chest strap
of the pack before entering or crossing water. If

left latched this strap may prevent the user from
quickly removing the APEX in the event of an
emergency, such as falling into deep water. This
should only be done in an emergency situation!
The backpack may be damaged from contact
with the ground and/or water when using the
quick release system.
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APPENDIX E: SUSPENSION SYSTEM

SUSPENSION SYSTEM
SUSPENSION
SYSTEM

The LR-24
APEXsuspension
suspension
system
a wide
adjustment
to fitpeople
most people
The
system
hashas
a wide
adjustment
rangerange
to fit most
comfortably.
comfortably.
The
standard
suspension
will
fit
32”
to
40”
waists.
The
The standard suspension will fit 32” to 40” waists. The suspension systemsuspension
can be adjusted
system can be adjusted for body length by following instructions in the section entitled
for
bodySuspension
length by following
in the
entitled Making Suspension System
Making
Systeminstructions
Adjustments
onsection
next page
Adjustments on page 55.

CORRECT FIT

Adjustable Shoulder Yoke
Corner of shoulder yoke is level with
top of shoulder blade. More weight
is supported by the waist-belt than
the shoulder yoke.

Sternum Strap
Should ride high on
chest.
IMPORTANT!
Disconnect chest strap
before crossing or
entering water!

QUICK
RELEASES

Waist Belt
Make sure belt is tight,
yet comfortable while
making adjustments to
shoulder yoke

www.smith-root.com
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APPENDIX F: ADJUSTING THE LR-24 SUSPENSION SYSTEM (CONT.)

MAKING
MAKINGSUSPENSION
SUSPENSIONSYSTEM
SYSTEMADJUSTMENTS
ADJUSTMENTS
1. Lay the pack down with the shoulder straps facing up.
2. The back padding is made in 2 sections which meet just above the waist belt. At the point
where they meet, lift the bottom part of the upper section and separate the hook and loop
fasteners.
3. There are two small straps attached to the lower section of the back padding, one on each
side, which secure it to the frame. Reach behind the hard plastic frame and pull on the loops
to separate these straps from the frame.
4. Fold down the bottom section of the back padding.
5. Either tighten or loosen the exposed yoke adjustment strap to move the shoulder yoke up
or down. You may need to also loosen the upper and lower shoulder yoke straps in order to
move the shoulder yoke.
6. Once the shoulder yoke is adjusted to the desired height, tighten the yoke adjustment strap
to prevent movement of the shoulder yoke.
7. Fold up the bottom section of back padding.
8. Tuck the hook and loops under the upper section fitting the upper and lower sections snuggly
together, and press to secure the hook and loop together.
9. Tuck the loops on each side of the lower section behind the hard plastic frame, pressing to
secure the hook and loop together.

ADJUSTMENT STEPS:
• With all straps loosened, begin fitting by securing the waist-belt snuggly, so that approximately
75% of the weight rests comfortably on the hips.
• Next, tighten the lower shoulder yoke straps to distribute the remaining weight comfortably on
the shoulders.
• Finally, tighten the upper shoulder yoke straps to draw the mainframe towards the shoulder blades.

INCORRECT

CORRECT

INCORRECT

Shoulder yoke is level with
or above top of shoulders.
Note slack in strap behind
shoulders. Frame should be
shortened.

Corner of shoulder yoke is
level with top of shoulder
blade. This is the most
comfortable and stable
way to wear unit.

Shoulder yoke is lower
than the top of shoulders.
The unit is unstable and
uncomfortable. Frame
should be lengthened.
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SECTION 8

APPENDIX C: ANODE RING MAINTENANCE
ELECTRODE RING MAINTENANCE
Make sure the Anode ring is kept clean. Anode rings will
eventually develop an oxide coating that will give the
ring a dull appearance. This coating impairs the transfer
of electricity from the electrode to the water and can be
removed with fine steel wool.
Resist the temptation to put a net on Anode rings.
Nets have the following very undesirable characteristics:
1. Nets present a safety hazard since it can place the
operator's hands unnecessarily close to the electrode
when removing fish.

An Anode Ring with pronounced
oxide coating.

2. The intensity of the electric field increases as the fish
to electrode distance decreases. Therefore, the risk of
injury to the fish is greatly increased with the use of an
Anode-ring net.
3. Nets make the Anode ring more difficult to clean.
If maximizing the electrofishing time obtained on a set
of batteries is of primary concern, then consider setting
the power limit down to the lowest practical level. For
instance, if good results are obtained at, say, 100W, then
set the power limit to 100W. This will prevent unnecessary
battery drain and reduce fish injury if the electrodes are
brought close together.

www.smith-root.com

An Anode Ring with netting
attached - never a good idea.
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ELECTRODE POLE TESTING
1.

Connect an ohmmeter to the two pins
in the larger connector (Fig. 8.1). The
meter should read 0 ohms.
2. Leave one lead of the ohmmeter
connected to one of the pins in the
large connector and connect the other
lead of the meter to the metal socket
in the bottom end of the pole. The
meter should read 0 ohms.
3. Connect the leads of the ohmmeter to
the pins of the small connector. (Fig.
8.2). The meter should read infinite
ohms.
4. Press the operator switch down against
the rubber handle of the pole. The
meter should read 0 ohms.
If the pole fails any of the tests above,
the pole needs to be replaced. If the
pole passes all of the tests above, then
the problem is in the electrofisher and
it should be returned to the factory for
repair.

CATHODE TESTING
1.

Set the multi-meter to measure
resistance and connect leads to the
pins of the connector on the end of
the cathode cable. The meter should
display close to 0 ohms between the 2
pins.
2. Move one of the leads to the bare
metal cable. Again the meter should
display close to 0 ohms between
the pin in the connector and the
bare cable. Flex the cable along its
insulated length and watch the meter
reading as you do. Be careful to keep
the ohmmeter securely connected
while flexing the cable. If the meter
reading changes significantly or jumps,
the cable should be replaced.

Fig. 8.1: Front view of Anode Connector
on end of Y-cord.

Fig. 8.2: Front view of Control Connector
on end of Y-cord.

The Electrode/cathode pole tester
allows one person to perform easily
the above tests, with an audible
alarm and fault indicator light.
Electrode/Cathode
Pole Tester................. 08115
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APPENDIX
J
BACKPACK
ELECTROFISHING
ILLUSTRATION
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CARRY CASE ARRANGEMENT

APPENDIX K: CARRY CASE ARRANGEMENT
APPENDIX K: CARRY CASE ARRANGEMENT

When transporting or storing
the APEX Electrofisher, a Pelican carry case (sold separately) offers properly sized slots
for accessories and provides
extra protection from potential damage.

APPENDIX K
When transporting or storing
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GLOSSARY OF ELECTROFISHING TERMS
Amp: The unit of measure expressing the quantity of electricity flowing in a circuit.
Analogous to water quantity flowing in a pipe. Amp is an abbreviation for Ampere.
Anode: The positive terminal on a battery or forward facing electrode on an APEX.
Cathode: The negative terminal on a battery or rear facing electrode on an APEX.
Conductivity: A measure of the ease with which electricity can flow through a substance. In
electrofishing, the substance of interest is water. Conductivity is measured in μS
(micro-Siemens, or millionths of a Siemen). Distilled water has a conductivity of
0 μS, while brackish water has a conductivity of 10,000 μS or more.
Current: Generic term that refers to the flow of electricity in a circuit. Unit of measure is
the Amp.
Duty Cycle: Expresses the ratio, in %, of on time for an electrical signal such as an APEX output.
For example, if an APEX output is ON for .25 seconds and OFF for 0.75 seconds,
the duty cycle is (0.25/(0.25 + 0.75)) x 100=25%.
Electrofisher: An apparatus that applies electricity to a body of water for the purpose of
stunning fish.
Frequency: The rate at which an electrical signal changes over time. The unit of measure is
the Hertz. One Hertz is equal to one change (cycle) per second and is abbreviated
Hz. For example, if an APEX is producing 60 pulses per second, the frequency
would be 60 Hz.
Hertz: The unit of measure for frequency. See Frequency.
IP: Acronym for Ingress Protection. Various IP standards exist that specify the ability
of an enclosure to keep out contaminants such as dust and water. IP65 applies
to the APEX enclosure and signifies that it is dust-proof and will protect from a
water-jet spray in all directions, but is not suitable for immersion.
mA: Milliamp. One thousandth of an Amp; see AMP.
mSec: Millisecond. One thousandth of a second.
NEMA: Acronym for National Electrical Manufacturers Association. NEMA sets
contamination protection standards that apply to the APEX enclosure.
Operational
Duty Cycle: Expresses the ratio in percentage of shocking time to battery power on time.
Volt: The unit of measure expressing the ‘pressure’ behind an electrical current.
Analogous to water pressure pushing water through a pipe.
Volt-Amp: Unit of measure of electrical power equivalent to the Watt. Abbreviated VA.
Watt: Unit of measure of electrical power. 1 Watt = 1Amp * 1Volt. Abbreviated W.
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