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1.0 Introduction

Carmanah Model M601 and M700 Series lanterns are unique. They are a small, self-contained
package with all the functionality of a highly sophisticated traditional lantern that costs ten times
more. Using modern microprocessor electronics and LED technology, Carmanah has produced a
lantern that revolutionizes light technology.

Carmanah Marine Lanterns are designed for use as aids-to-navigation on small buoys, in
marinas, rivers, harbors, aquaculture installations, marking dredging operations and for a host of
other applications where hazard lighting is required.

The Energy Management System (EMS) in Carmanah Marine Lanterns provides precise control
of the power output to the LEDs, and incorporates many advanced features, such as:

Choosing any flash pattern from over 250 in use around the world.

Adjusting the light intensity for each flash pattern to keep the power demand (and autonomy)
constant.

Adjusting the intensity (power demand) of the lantern to suit the available solar energy.

Automatic light control (ALC) function that ensures the lantern will continue to operate in the
event of poor solar illumination, or in case the intensity level is set too high for a particular
location.

A recharge mode that uses almost no energy at night (only two very short pulses every
minute). A lantern can be placed outside to recharge for several days and it will conserve the
solar energy that it absorbs during the day.

A test mode for measuring the state of the battery.

All functions of the Model M601 and M700 Series lanterns are controlled by an infrared
programmer that allows customization of a lantern’s functions. You can set the flash pattern,
adjust the intensity to suit the solar illumination, set the sensitivity level to suit the on-off
requirements of a user, and test the lantern. Once the settings are programmed, the lantern can
be placed in a box for storage or shipping. The lantern will automatically turn off after 24 hours,
and re-start when taken out of the box and installed.

WARNING: Exercise caution when handling the battery packs. They are capable of generating
enormous short-circuit currents. Remove all jewellery (bracelets, metal-strap watches, rings)
before attempting to handle or remove the battery packs.
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2.0 Setting up the Infrared Programmer

An infrared programmer can be purchased from Carmanah. To use the programmer, install two
new AAA batteries and follow the three steps below to set up the programmer to communicate
with the lantern:

Step One: Press and hold the Code Search button until the red Indicator Light lights up,
then release the Code Search button.

Step Two : Press and release the TV button. The Indicator Light will blink and then remain
lighted.

Step Three : Enter 0-0-6 using the number buttons. The Indicator Light will turn off.
The remote is now ready to use for programming the lantern.

Note: Whenever batteries are replaced in the programmer, you will need to set up the
programmer again using the above three steps.

If the lantern will not respond to the programmer, the first trouble-shooting step is to take the
batteries out of the programmer, put them back in and try again. The above instructions are also
located on the back of the programmer for an easy reference.

The following section provides an illustrated, quick reference guide to these steps.

Note: Here is a list of symbols used in the following sections and an explanation of their meaning
that should be reviewed before proceeding with learning how to program the lanterns:

‘ RED POWER LIGHT on for a longer period of time
* RED POWER LIGHT blink

{:} RED POWER LIGHT off

ON/OFF . i
(POWER) is the ON/OFF or POWER key used to initiate the sequence
is a numerical entry
X (there are always three of these in a row)
% is a 80 milliseconds flash, denoting a correct entry
CHANNEL UP is the CHANNEL UP key used to end the sequence

* * * three quick flashes denoting that the code has been accepted. You will see
this flash after every successful entry.

{::} {:A} two longer flashes, indicating an incorrect entry. Start over again from the
ON/OFF (POWER) key.
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2.1 Quick Guide to Initialization of the Programmer

Note: The following instructions do not require the Carmanah Marine Lantern to be present.

Note: The programmer needs to be re-initialized every time batteries are removed or replaced.

—— | Place 2 AAA batteries in the Programmer

Press and hold CODE SEARCH button until the RED POW ER LIGHT stays on

5
|CODE SEARCH | ‘

Press the “TV” button. The RED POWER LIGHT will bli  nk once

— | e

Enter 0 0 6. The RED POWER LIGHT will blink once af ter each entry

gL JOR RO

—» | The RED POWER LIGHT turns off

O

v

The Programmer is ready to use
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3.0 Quick Guide to Programming

Take lantern out of the box and place it under 100W  bulb for at
—p
least 10 seconds.
Cover the lantern and wait for 10 seconds;
Point the programmer at the lens and press the ON/O  FF
(POWER) button repeatedly; when the lantern respond s with
a flash, it is ready for programming

Initialize the Lantern:

IS (gg\//c\?EFg) %%% 3 {’ng CHANNEL UP {’Vﬁ? Dk @K Ae

Return to Default Settings:

[ e [ [ [ [ T ¥ 4

Program the Flash Code:

.
Sovere (e ] e [ Janee [ ] 3o [emmmnerve 3 Yoo ¥
Optional | Program the Intensity Level:
[ e T[] e (< i [ e [ommmmeror Jas e o
Optional Program the “on”/"off” Sensitivity Level:
e e [ e [ ] e [mmmenor Jae ¥ %
INSTALL

v

Note: This is just a quick programming guide. Every function is explained in greater detail further
in the manual. The unit will flash after each button command is received successfully. Do not
proceed to the next button if you did not see a flash. You MUST enter the flash code BEFORE

any other changes, like the intensity or on/off levels, are to be made.
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4.0 Programming a Lantern

All M601 & M700 Series lanterns come from the factory with the following default settings:

Sequence code 064 flash pattern (0.5 seconds on, 3.5 seconds off)
100% level of intensity

Sensitivity set for unit to turn “on” at 70 lux and “off” at 100 lux
Turned off (code 000 has been entered)

With the infrared programmer, these attributes can be changed quickly and easily.

Before performing any changes on the default settings or any other settings during the lantern’s
life, the lantern must be “transitioned”, i.e. take it from night to day or vice versa.

4.1 Transitioning the Lantern
Follow one of the steps below to transition the lantern:

New lantern:

Take the lantern out of the box and place it under an incandescent light for at least 10 sec.
Move the lantern into darkness and wait 10 seconds. Point the programmer at the lantern
(lens) and press the ON/OFF (POWER) button repeatedly. When the lantern responds with a
flash, proceed with programming.

If it does not respond with a flash, leave the lantern under the light for 10 to 20 seconds
longer. After 10 to 20 seconds, point the programmer at the lens while the lantern is still
exposed to the light and press the ON/OFF (POWER) button repeatedly, as if you are
changing channels on a television. When the lantern responds with a flash, it is ready for
programming.

Installed lantern:
Cover the lantern with an opaque material (assuming this is being done during the day) for at
least 10 seconds. When the lantern begins flashing, programming can begin.

Stored lantern:

If the lantern was stored outside and turned off using code 000, bring it inside or cover it for
10 seconds. Press the ON/OFF (POWER) button on the programmer; if the lantern responds
with the flash it is ready for programming. If not, wait a bit longer and try the ON/OFF
(POWER) button again. A lantern that was turned off using 000 can only be ‘revived’ using
the programmer.

If the lantern was stored inside and was not turned off using 000, but was left to automatically

turn off after 24 hours, place it under an incandescent light source for at least 10 seconds,
then cover. The lantern should start flashing and is ready for programming.
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4.2 Programming Sequence

The infrared sensor in the lantern responds to commands for only one minute after each
transition and then turns off again. This is done to conserve energy, since the sensor consumes a
considerable amount of power. This means that there is a one minute window of opportunity to
program the lantern - if missed, the lantern will have to be transitioned again.

When programming a Carmanah Marine Lantern, the key sequence on the programmer is always
in this format, regardless what the lantern’s characteristic is that is being changed:

% X % X % X % CHANNEL UP %

Note: Do not press the buttons too fast and do not proceed with programming until a single flash
appears after each button was pressed.

One of the following two indications will appear after the above sequence, depending whether the
programming was successful or not:

* * * three quick flashes denoting that the code has been accepted. You will see
this flash after every successful entry.

{::} {ﬁ two longer flashes, indicating an incorrect entry. Start over again from the
ON/OFF (POWER) key.

Successful Programming:
ON/OFF % % %
(POWER) X % X % X CHANNEL UP DAGAGAY

Unsuccessful Programming:

(ggﬁg) % X % X % X % CHANNEL UP % {:}{:}
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4.3 Entering the Security Code

After the lantern is transitioned, and before any changes can be made to the lantern’s settings,
enter the security code. The security code must be entered every time the lantern is transitioned:

The security code is:

/7 5 3

Enter the sequence: ON/OFF (POWER) key, 7,5,3, and then CHANNEL UP (as shown below).
The lantern will flash after each correct entry. If it does not flash after you press the button, press
the button again until it does flash.

Note: Do not proceed until the lantern has acknowledged each button press with a flash.
If the lantern responds to a button press with two flashes, then you must return to the ON/OFF

(POWER) key and start the sequence again. When your security code has been accepted, the
unit will give three very quick flashes.

(gglceEF;) % 7 % 5 {;jg 3 % CHANNEL UP % AR

4.4 Programming
Once the security code has been entered, a change can be made to the:

Flash code or flash pattern
Intensity of the light
Sensitivity of the automatic on/off settings to the ambient light level

Using the same sequence, enter the code for the desired changes (specific codes are listed in the
following sections). There will be a quick triple flash at the end of the code sequence (after
pressing CHANNEL UP) every time the code is successfully entered.

Note: The flash code will reset all the previously entered settings like the sensitivity level,
intensity level, etc. to avoid any confusion that can arise with multiple users or programmers. The
flash code MUST be entered BEFORE any other setting codes are entered.

If you enter a sequence including the CHANNEL UP button, and then you get a double flash, it is
because:

The lantern does not recognize the sequence, or
The lantern has not received the correct security code.

First try the sequence again, to ensure that you pressed the right numerical buttons. If that
doesn’t work, re-enter the security code.

Multiple changes can be made in one session without transitioning the lantern again and re-
entering the security code each time. The lantern gives one additional minute to program a
change from the time the ON/OFF (POWER) button was last pressed. After you finish one
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change, press the ON/OFF (POWER) button within one minute to continue programming more
changes.

If more than one minute elapses from the time the ON/OFF (POWER) button was last pressed,
start again by transitioning the lantern and re-entering the security code.

4.5 Changing a Flash Code

The sequence codes to change flash patterns range from 001 to 209. Please refer to Appendix C:
Flash Codes for a complete list of sequence codes.

The sequence to change the flash code is as follows:

1. Transition (if required)

2. Enter the Security Code (if required)

3. Enter code 911 (recommended)

4. Program the New Flash Pattern (001 — 209)

oty | [ [ [ e [ommmerve 2 et 3

After successfully entering a flash code, the lantern will flash for one minute as programmed. This
will allow you to see what the programmed flash code will look like. This can be timed to
determine whether or not it is the one that is required.

Note: The infrared sensor is active during this minute; you can interrupt flashing at any time by
pressing the ON/OFF (POWER) button and enter a different code if desired.

After a minute of flashing, the lantern will then shut off if it is in the light or keep flashing if in the
dark.

4.6 Automatic Light Control Function

A key feature of the Model M601 & M700 Series lanterns is the Automatic Light Control (ALC)
function. This software monitors the battery voltage and will turn the lantern intensity down in four
steps if the lantern is not receiving sufficient solar charging to maintain the battery voltage.

If a lantern is set at the correct intensity setting for the available solar illumination, the Automatic
Light Control function will not be required except in unusual circumstances of poor solar
illumination.

If the lantern is set at a higher intensity it will operate at that higher intensity during the summer
months, but may turn itself down during the winter months in definable steps. If this is not
acceptable, then the ALC feature must be turned off (using code 800), and the intensity of the
lantern must be set at the level that can be sustained.
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4.6.1 Adjusting the Intensity Level or Duty Cycle Limiter

Intensity Level is in effect a “duty cycle limiter.” Each intensity level sets a maximum power
consumption threshold for the light, which results in a minimum autonomy threshold (how long the
light will operate without being charged). The intent is to ensure that the entire range of flash
codes meet or exceed the minimum autonomy threshold.

For example, if the light is programmed to be on for 0.5 seconds out of every 2 seconds, the duty
cycle is 25%. To improve the autonomy of the light, the LEDs can be strobed during the 0.5
second interval that they are scheduled to be on. If the selected intensity level is less than the
stated duty cycle of the flash pattern, the effective range of the light may be reduced and the
autonomy may be increased.

Note: See Table 1 for programming information regarding the Intensity Level (duty cycle limiter)
and refer to Appendix D (for M700 Series lanterns) and Appendix E (for M601 lanterns) for range
information for each flash pattern.

There are four possible levels for the intensity of the light:

Table 1: Intensity Level Programming Codes

Program-
ming Code

Intensity
Setting

Software Criteria
Model 601"
Intensity is set at
highest level
possible while
ensuring at least *:

Software Criteria
Model 7012
Intensity is set at
highest level
possible while
ensuring at least *:

Software Criteria
Model 702"
Intensity is set at
highest level
possible while
ensuring at least *:

399
375
350
325

100% Intensity
75% Intensity
50% Intensity
25% Intensity

120 hrs autonomy
150 hrs autonomy
240 hrs autonomy

490 hrs autonomy

90 hrs autonomy
120 hrs autonomy
190 hrs autonomy

380 hrs autonomy

150 hrs autonomy
200 hrs autonomy
300 hrs autonomy

600 hrs autonomy

Using Table 1 above, determine the desired intensity level and its corresponding programming
code (325, 350, 375, or 399). Then enter the code in the normal manner:

1. Transition (if required)
2. Enter the Security Code (if required)

3. Enter code 911 to return the lantern to factory default settings
(recommended)

4. Program the Flash Code (if required)
5. Program the new Intensity level

ON/OFF
(POWER)

3% 3

S

X%X

S

CHANNEL UP

InE W

Note: This code can be entered only after the flash code since the flash code will reset the
intensity level to 100%.

! Based on 25% duty cycle

2 Based on 25% duty cycle

3 Based on USCG definition of autonomy, 100% SOC to 20% SOC NO SUN
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able to see whether the programmed intensity is adequate or not. If not, enter the new sequence
any time within that minute.

The intensity level corresponds to the level of solar energy that is required to run the lantern on a

continuous basis. Table 2 explains the number of hours of sunlight (or sunlight equivalent) to fully

charge each type of light at the four different intensity levels.

Note: It is important to understand, that adjusting the intensity can have an impact on the visible

range of the light, depending on how much the intensity is reduced.

Table 2: Hours of Sunlight Required to Maintain Int  ensity °
Intensity Setting Minimum Autonomy Hours of Sunlight Required ~ *
Model Model Model Model Model Model
601 701 702 601 701 702
100% 120 hrs 90 hrs 150 hrs 3hrs 6 hrs 3hrs
75% 150 hrs 120 hrs 200 hrs 2.2 hrs 4.4 hrs 2.2 hrs
50% 240 hrs 190 hrs 300 hrs 1.5 hrs 3 hrs 1.5 hrs
25% 490 hrs 380 hrs 600 hrs 0.75 hrs 1.5hrs 0.75 hrs
4.6.2 Turning ALC ‘off’
1. Transition (if required)
2. Enter the Security Code (if required)
3. Program the Flash Code (if required)
4. Turn the ALC off
Corrs || 8 |3 [0 [30x | 0 | 3¢ 3
(POWER) 8 0 0 CHANNEL UP * * *
4.6.3 Turning ALC ‘on’
1. Transition (if required)
2. Enter the Security Code (if required)
3. Program the Flash Code (if required)
4. Turn the ALC on
e A E s e P ¥
(POWER) 8 0 1 CHANNEL UP * * *

4 Based on solar insulation of 1kW/m?%hour

® All “Flashing” light specifications are based on a 12.5% duty cycle (code 064 — 15 flashes per minute).
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4.7 Changing the On/Off Levels

Carmanah Marine Lanterns constantly measure the ambient light level, activating at dusk and
turning ‘off’ at dawn. The default settings for the ambient light levels required to activate the
lantern are set at the factory as follows:

Activate when light level drops below 70 lux.

Turn ‘off’ when light level climbs above 100 lux.

If the requirement is for more or less sensitivity to the ambient light levels, these settings can be
changed.

Table 3 below lists codes to change the ambient light levels at which the lantern turns “on” and
“off”. Note that turning the unit “on” earlier in the evening will decrease its autonomy, and turning
it “on” later will increase its autonomy.

Table 3: Sensitivity Codes

Light Level in Lux for Marine Light Level in Lux for Marine | Sensitivity Program
Lanterns to Turn “on” Lantern to Turn “off” Code
110 130 470
90 120 460
70 100 450
50 80 440
30 60 430
15 30 420
10 20 410

Using Table 3 above determine the desired sensitivity level and its corresponding program code.

1. Transition (if required)
2. Enter the Security Code (if required)
3. Enter code 911 (recommended)
4. Program the Flash Code (if required)
5. Program the New Sensitivity Level (400 — 490)
3% | 4

S i x| 3

ON/OFF

(POWER) CHANNEL UP

% Yeve v
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4.8 Resetting to Factory Default

Totally confused? Not to worry as there’s a simple way to set everything back to factory default.

Dial 9-1-1! It is also recommended that code 911 is entered after the security code, but before the
required code. This will ensure that the lantern is at a known state before programming or
changing parameters. Code 911 will reset the following default factory settings:

Sequence code 064 flash pattern (0.5 seconds on, 3.5 seconds off);
100% level of intensity;
Sensitivity set for unit to turn “on” at 70 lux and “off” at 100 lux.

The sequence is as follows:

Transition (if required)
Enter the Security Code (if required)
Enter code 911

9 % 1 % 1 % CHANNEL UP %i\(**

Program the Flash Code (if required)

ON/OFF
(POWER)

E %:é w N e

4.9 Turning the Marine Lantern “Off”

If you want to turn the Carmanah Marine Lantern “off”, enter code 000.

1. Transition (if required)
2. Enter the Security Code (if required)
3. Turn the unit off

(ggl(/f/)EFFFO 3= [0 % 0 % 0 % CHANNEL UP % YA AR AS

Immediately after code 000 is entered, the lantern will turn “off” and will stay off until it is turned
on again with the programmer.

4.10 Turning the Marine Lantern “On”

The Carmanah Marine Lantern only needs to be turned “on” if the unit has been turned “off” with
000 (see above).

To turn the lantern “on”, enter the security code. Entering the security code cancels the “off”
function. Program the lantern as usual.
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5.0 Installing a Carmanah Marine Lantern

5.1 Choosing a Location

There are two factors that must be kept in mind when considering a location for Carmanah
Marine Lanterns: adequate sunlight and a suitable ambient temperature.

Adequate Sunlight
A Carmanah Marine Lantern is solar-powered. To operate each night throughout the year it
requires an adequate amount of sunlight to recharge its batteries.

The amount of sunlight available must correspond to the intensity settings on the
light. To operate continuously at 100% intensity, the light will require an average of
three hours of sunlight per day. To operate continuously at 25% intensity setting it will
require 45 minutes of sunlight.

It is important to ensure the light will not be in the shade.

During the winter season, the sun is lower on the horizon. Be aware that obstructions
such as trees, buildings, and mountains, that do not shade the lantern during the
summer, may shade it during the winter.

Suitable Ambient Temperature

The temperature of the batteries in the lantern during recharging/ discharging affects the
lifespan of its rechargeable battery power system, and consequently the overall lifespan of the
unit. A Carmanah Marine Lantern is expected to last five years when its batteries
recharge/discharge at temperatures between -22F and 122F (-30C and +50C). Ambient
temperatures higher than 122%F (50C) during rechar ging/discharging will reduce the lifespan
of the unit.

To ensure the lantern remains within its optimal temperature range, it is recommended that
the unit be mounted on some form of heat sink (i.e., a structure that will conduct heat away
from the unit). For marine applications, the ideal installation is on a metal structure in direct
contact with the water, with the unit being as close to the water as possible. Locations that
have ambient temperatures over 122F (50C) must be avoided. Such locations include black
rooftops and tarmac.

5.2 Mounting a Carmanah Marine Lantern

Use the three, four or five holes provided in the base of the unit to mount it to the chosen surface.
Security screws will prevent theft. It is strongly recommended that 1-2 acrylic washers be installed
between the lantern and the mounting surface to ensure that the one-way valve on the bottom of
the lantern is unobstructed.

Warning! Do not glue the lantern to the mounting surface as this will obstruct the one-way valve
and prevent it from operating properly on the bottom of the lantern.
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5.3 Storing a Carmanah Marine Lantern

The lantern will automatically turn off after being in the dark for 24 consecutive hours. If storing
with this technique, please ensure the unit is fully charged (10 flashes in response to programmer
code 810) to confirm that the batteries will not be stored in a discharged state.

5.4 Storage Code

There is one useful code for storing Carmanah lanterns. Using the “Off” code (000) for storage
allows the lantern to recharge in sunlight without needing to transition or reprogram. With the “Off”
code, the lantern will charge during the day and will not turn on at night.

The “Off” code (000) turns the lantern off, and it will not awaken until it is transitioned AND
receives input from the programmer. This code is best used if:

The lantern is being shipped to a location where there is a programmer available.

The lantern will be exposed to intermittent light (not sealed in a box).

The lantern is being recharged using daylight (this will prevent the lantern from turning on
at night and using the charge gained during the day).

5.5 Storage Maintenance/Duration

If a Carmanah Marine Lantern is to be stored inside for extended periods of time, either turn the
unit off using the programmer (see Storage Code section above), or place it in a box and ensure
that it stays in the dark. It will go into “sleep mode” and turn off automatically after 24 hours. If
storing the unit in sleep mode, do not expose it to light again until it is to be deployed. When in
sleep mode, the lantern will turn on for another 24 hours every time it senses light.

Elevated storage temperatures increase the rate of battery self-discharge. The optimum storage
temperature for the lanterns is 68°F (20C) or cooler. Check the battery level of the lantern at
least every three months. If the lantern responds to code 810 with eight flashes or less, recharge
the unit until it shows 10 flashes (100% usable battery charge).

The lantern should be charged in accordance with the recommended minimum frequencies
presented in Table 4, using the guidelines for hours of charging using different light sources
presented in Table 5 in Section 7.0. This will ensure that the lantern is charged safely and the
battery is kept fully charged over extended storage periods. Verify the battery level using the
programmer and code 810 (see below) before deploying or installing the battery.

Table 4: Battery Storage and Charging

Storage Temperature Recharge Interval (Months)

°C °F Model M601 M700 Series
20 or lower 68 or lower 9 3

25 77 6 2

30 86 4 1

35 95 2.5 1

40 104 1.5 1
45 or more 113 1 1
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6.0 Battery Testing

Storing the lantern in a low state of charge can cause the batteries to lose their ability to hold a
charge. To determine the state of the batteries in a Carmanah Marine Lantern, transition the
lantern if needed and enter code 810. A series of flashes will appear. Every flash represents 10%
charge, e.g., a single flash indicates 10% battery charge while 10 flashes represent a full 100%
battery charge.

1. Transition (if required)

2. Enter the Security Code (if required)
3. Enter Battery Testing code 810

Foeery | o i [ [o ] [ommerve ] o3t 3

The set of flashes indicating the state of the batteries will be shown twice, after which the
Carmanah lantern will return to the programmed flash code.

For example, for a full battery, after entering code 810 you will see the following:

2 second delay

3 second delay

2 second delay
Return to programmed flash code
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7.0 Recharging a Carmanah Marine Lantern

When the lantern is in a low battery state, it will display a quick flash once every minute. This
signifies that the lantern must be charged. Until charged, the lantern cannot be programmed nor
transitioned.

To recharge a lantern, program it with code 000 and follow the guidelines presented in Table 5
below. The lantern will display two short flashes once a minute (to distinguish it from the low
battery mode) and will not flash during the night to preserve the power.

1. Transition (if required)
2. Enter the Security Code (if required)
3. Enter Recharging code 000

(ggl@gg) % 0 % 0 % 0 % CHANNEL UP % AR e

If using artificial light, place the lantern at least 12 inches (300 mm) away from a 100 watt light
bulb. Placing the light source too close to the unit will overheat the solar panel and
invalidate the warranty! The battery will not recharge under fluorescent lighting.

Table 5: Charging Alternatives

Light Source Distance from Solar Panel Hours to Charge from 10% to 100%
500 W halogen 24 inches / 60cm 100 (Model M601)
250 (Model M701-5)
60 W tungsten in 300 (Model M702-5)
reflector housing (desk 2 inches / 5cm
lamp)
Direct sunlight (unit 25 (Model M601)
should be in code 000) - 75 (Model M701-5)
75 (Model M702-5)
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8.0 Appendices

8.1 Appendix A: Frequently Asked Questions

These are some of the questions frequently asked by buyers of Carmanah lanterns. If you receive
any questions that you cannot answer through this manual, contact Carmanah Technologies. We
will be happy to provide you with the answers.

Q:
A:

20

The lantern is not responding to the infrared p rogrammer. What is wrong?

Be sure the batteries in the remote are installed and are still charged, and that the remote
has been initialized correctly.

Secondly, ensure the unit is subjected to a transition from light to dark, or dark to light. The
transition turns on the infrared sensor for one minute.

Thirdly, ensure that the unit is not in direct sunlight or immediately next to a television or
computer monitor.

Your brightness measurements are in candelas. W  hat'’s that in watts?

Most people think watts are a measurement of brightness. Watts are actually a measure of
how much energy a light bulb consumes, not how much light it produces. Standard light bulbs
are very wasteful of energy—only a few percent of the energy consumed comes back out as
light, and the rest comes out as heat.

A light bulb running at 120 volts using .5 amp current is known as a 60 watt light bulb since it
consumes 60 watts of electricity. Our lanterns are very efficient in that nearly all the energy
consumed comes back out as light and very little comes out as heat.

It's been raining a lot here. Will my lantern s top working?

A Carmanah lantern is a solar light and it does require solar energy to work. However, it can
run for 150 hours at full intensity, or 600 hours at low intensity without recharging.

Why is there a small hole at the base of the Mo  del M601 unit? Isn't it waterproof?

The Model M601 lantern is designed with a safety vent tube on the base of the unit. This vent
is installed in the unlikely event that the battery inside the unit should overheat and vent
gases. Every battery manufacturer recommends that batteries be vented. The vent is a one-
way valve, so there is no compromise to the integrity of the waterproof design of the unit.

My lantern has stopped working. What do | do?

If the lantern emits very brief flashes once a minute when placed in the dark, it means that
the batteries are discharged and require recharging. See the section on how to properly
charge the lantern.

If the lantern is not flashing in the dark, program it with the infrared programmer. Does it
respond to the programmer after a transition? If so, it is turned off. Turn it on by entering the
security code.

Carmanah Technologies Corp. Copyright © 2006
Document number: MAN_MARI M601- M700 Owner's Manual 46980_vG_IP01.doc
Last revised: March 16, 2007



Owner’s Manual | Model M601 & M700 Series
If it does not respond to the programmer or produce flashes in the dark, the batteries may be
completely discharged. Try re-charging the lantern under a 100 watt bulb for several days
and see if it begins to flash in the dark or respond to the programmer.
If it still does not flash, contact Carmanah Technologies (see last page for contact
information), and we will assign a Return Merchandise Authorization (RMA) number to you.

Q: What happens if birds perch on the lantern?

A:

Although the top of a lantern does not have a bird deterrent to deter birds, we have not had
problems with bird excrement accumulating on the domes; the solar panel is domed and
relatively self-cleaning when it rains. An optional bird deterrent is also offered.

Can | glue a bird-deterrent to the top of the |  antern?

This is not recommended.
Are the lights bullet-proof?

Lanterns are made of extremely strong materials. Several lights have withstood bullets from
small calibre rifles. However, we do not guarantee that the units are bullet-proof.
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8.2 Appendix B: Glossary of Terms

Autonomy :

Candela:

Duty Cycle :

Effective Intensity :

Equivalent Intensity :

Fixed Light :

Flash Character :

Flashing Light :

Intensity :

Lux:
Nominal Range :
Peak Intensity :

Signal Color :

Unitized :

Vertical Divergence :

22

How long a lantern can produce light without recharging.

Standard measure of luminous intensity based on the response of the
human eye.

Amount of time the unit is flashing over entire cycle of flash pattern (e.qg.,
0.5 seconds “on”, 3.5 seconds “off” has a 12.5% duty cycle or 0.5/4)

Amount of brightness the human eye perceives.
The average brightness a flashing light emits.
A light showing continuously and steadily.

The properties of a light that distinguish its appearance (its flash
character).

A lantern in which the total duration of light in a period is shorter than the
total duration of darkness, and the appearance of light (flashes) are
usually of equal duration.

The quantity (in candelas) of light reaching the eye of an observer after the
light emitted by a source has gone through a lens, filter or protective
covering.

1 candela’s brightness at 1 meter’s distance = 1 lux.

The luminous range of a light when the meteorological visibility is 13nm
(T=0.8).

The maximum brightness a light emits.
The color of the light exiting the lantern (e.g., red, green, white). Defined

by its charted chromaticity coordinates or the wavelength of the light (in
nanometers).

Designed to be an all-in-one sealed unit (no assembly required!). This
helps make an item weatherproof and vandal-proof.

Angle over which the light exits the lantern in the vertical axis. A greater
vertical divergence increases the allowable tilt of the lantern but reduces
the intensity of the light.
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o .
31 S <
001(100.0 fixed 1 7 7T T T T ° 0 0 T T T T T T T |
002 10.0 FI(2) 10s 05| 1 |05 8
003| 10.0 FI(2) 10s 05|15|05 |75
004 16.0 FI(2) 10s 0812|0872
005| 20.0 FI(2) 10s 1 1|7
006 20.0 FI(2) 10s 15| 1 |65
007/ 8.3 FI(2) 12s 05| 1 |05 10
008| 25.0 FI(2) 12s 15| 2 |15 7
009| 13.3 FI(2) 15s 1| 2 1|1
010 20.0 FI(2) 5s 05| 1 |05 3
011 40.0 FI(2) 5s 11 1] 2
012 16.7 FI(2) 6s 05| 1 |05 | 4
013]| 26.7 FI(2) 6s 0812|0832
014 33.3 FI(2) 6s 1 3
015]|| 28.6 FI2) 7s 1 4
016/ 125 FI(2) 8s 05| 1 |05 6
017/ 25.0 FI(2) 8s 11 1] 5
018( 15.0|| FI(2+1)10s |[ 05| 0.7 | 05|21 | 0.5 | 57
019( 200 FI(2+1)12s |[0.8| 1.2 | 08 |24 |08 | 6
020( 25.0 || FI(2+1) 12s
021(20.0| FI(2+1) 15s 2 5
022( 15.0 || Fl(2+1) 63 03|04/03|12(03]35
023|125 FI(3) 12S 05| 2 |05| 2 | 05|65
0241| 15.0 FI(3) 10s 05|15|05|15|05 |55
025| 30.0 FI(3) 10s 11 1]/1 1|5
026 20.0 FI(3) 12s 08|12 |08 |12|08|72
027| 6.0 FI(3) 15s 03|17|03|17]03 107
028| 10.0 FI(3) 15s 05| 15|05 |15| 05 |105
029| 7.5 FI(3) 20s 05| 3 |05| 3 |05 |125
030| 26.7 FI(3) 9s 08|12 |08 |12|08 |42
031 20.0 FI(4) 10s 05/ 1 |05 1|05 1 |05]| 5
032 32.0 FI(4) 10s 08|12|08|12|08|12|08|32
033| 26.7 FI(4) 12s 08|12|08|12|08|12|08|52
034| 13.3 Fl(4) 15s 05|15|05|15|05|15| 05|85
035| 26.7 FI(4) 15s 1] 1 1|11 1|1 |8
036/ 10.0 FI(4) 20s 05|15|05|15|05| 15|05 |135
037| 20.0 FI(5) 20s 08|12/08|12|08|12|08|12|08 112
038| 25.0 FI(5) 20s 11 1|11 1 1|1
039| 20.0 FI(6) 15s 05/ 1 |05| 1 |05 0.5 05| 1 |05 7
040| 75.0 FL-* 1 1
041 70.0 FL-* 1 1] 1 1
23
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© =
sl 3 8
HH R B HFIPEIFFIFNFFIREIFIFEE]
042/ 20.0 Fl 1.5s o322 [ T T [ T T T T T [ T T T T T |
043 33.3 Fl 1.5s 05| 1
044\ 5.0 Fl 10s 0595
045/ 10.0 Fl 10s 19
046/ 15.0 Fl 10s 15| 85
047/ 10.0 Fl 12s 1.2 |10.8
048| 6.7 Fl 15s 1| 14
049/ 12.0 Fl 2.5s 03|22
050/ 20.0 Fl 2.5s 05| 2
051 10.7 Fl 2.8s 03|25
052 10.0 Fl 2s 02|18
053] 15.0 Fl 2s 03| 17
054/ 20.0 Fl 2s 04|16
055/ 25.0 Fl 2s 05| 15
056/ 35.0 Fl 2s 07|13
057/ 40.0 Fl 2s 08| 1.2
058| 10.0 Fl 3s 03| 27
059| 16.7 Fl 3s 05| 25
060| 23.3 Fl 3s 07|23
061 33.3 Fl 3s 1
062] 30.2 Fl 4.3s 1.3
063| 9.1 Fl 4.4s 0.4
064|125 Fl 4s 05| 35
065| 20.0 Fl 4s 0.8 | 3.2
066 25.0 Fl 4s 1| 3
067/ 375 Fl 4s 15|25
068/ 6.0 Fl 55 03| 47
069| 10.0 Fl 58 05| 45
070| 20.0 Fl 5s 1| 4
071 25.0 Fl 6s 15| 45
072| 8.3 Fl 6s 05|55
073| 10.0 Fl 6s 0.6 | 5.4
074| 16.7 Fl 6s 1| 5
075| 30.0 Fl 5s 15| 35
076/ 10.7 Fl 7.5s 08| 6.7
077] 50.0 ISO 10S
078| 50.0 ISO 2S
079| 50.0 ISO 4S5
080/ 50.0 ISO 5S 25|25
081| 50.0 ISO 6S
082| 50.0 ISO 8S
083| 50.0 ISO 3S 15| 15
24
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084/ 20.0 LFL 10S > 18] | | [ [ [ [ [ T [ T T T T T T |
085| 30.0 LFL 10S 3|7
086 40.0 LFL 10S 4 | 6
087| 16.7 LFL 12S 2 |10
088| 26.7 LFL 15S 4 | 11
0891l 40.0 LFL 5S 2 | 3
090| 33.3 LFL 6S 2 | 4
091| 25.0 LFL 8S 2 | 6
092| 37.5 LFL 8S 3|5
093(20.0|| MOMA)10S |[05| 05|15 |75
0941/ 16.7 || MO(A)15s [ 05| 15| 2 | 11
095( 21.7 || MO(A) 6s 03|06 | 1 |41
096 40.0 || MO(A) 8s 08|12 |24 |36
097|200 MO(B)15S |[15|05| 05|05 | 05| 05|05 105
098]/ 15.0 || MO)10S (03|07 03|07 |09 |71
099((20.0| MO(U)10S (04|06 04|06 |12 |68
100( 25.0 MO()10S |[ 05|05 | 05| 05| 15| 6.5
101 16.7 MOMU)15S (05| 05|05 | 05| 1.5 115
102| 17.3|| MO()15S |[ 06| 0.3 | 0.6 | 03| 1.4 |11.8
103( 22.0 MO()15s |[0.7 |05 | 0.7 | 05| 1.9 |10.7
104( 23.3|| MOU)15s | 0.7 | 0.7 | 0.7 | 0.7 | 2.1 |10.1
105/ 23.3 | MO(U)15S [0.75/0.45/0.75|0.45 2 |10.6
106|355 MO(U)15S [1.15/0.73|1.15|0.73/3.03|8.21
107/ 39.3| MOWU)15s | 13|07 | 13|07 |33 |77
108|| 21.0 [MO(U) 15S ****[10.75|0.15 | 0.75 | 0.15 | 1.65 |11.55
109| 15.0 | MO(U) 15S* [10.45|0.45|0.45|0.45|1.35|11.85
110( 17.0 || MO(U) 15S** [10.55|0.35 |0.55|0.35 | 1.45 [11.75
111 18.0 | MO(U) 15S*** | 0.6 | 0.3 | 0.6 | 0.3 | 1.5 |11.7
112|100 MO()10S |[0.2| 0.8 | 02|08 |06 | 7.4
113] 70.0 OoC 10S 713
114| 75.0 OoC 10S 75| 25
115( 66.7 0OC 158 10
116( 66.7 ocC 3s 2
117( 83.3 OC 3S 25105
118| 75.0 0oC 4s 3
119( 60.0 0OC5S 3
120(| 80.0 0oC5S
121( 90.0 OC5S 45|05
122| 66.7 0OC 6S 4 | 2
123] 75.0 0OC 6S 45|15
124| 83.3 0OC 6S 5 | 1
125]|| 25.0 Q1.2s 0.3 0.9
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) s_
sls| £

g2 & |2g/8gedsgaga8egagas
1261|f 41.7 Q1.28 osloz] | | [ T T [ T T [ T [ T T [ T ]
127l 50.0 Q1.2S 0.6 | 0.6

128]|f 20.0 Q1S 0.2 | 08

129]|f 30.0 Q1S 0.3 | 0.7

130]f 40.0 Q1S 0.4 | 0.6

131 50.0 Q1S 05| 05

132]|f 80.0 Q1S 0.8 | 0.2

133| 10.0 Q(2) 10S 0515|0575

1341|f 12.0 Q(2) 10S 06| 04|06 | 84

135]|f 12.0 Q(2) 55 03| 07| 03|37

136/ 10.0 Q(2) 6S 03| 07|03 |47

137 11.7 Q(2) 6S 0.35| 0.7 |0.35| 4.6

138]f 9.0 Q(3) 10S 03|07|03|0703]|77

139]f 10.5 Q(3) 10S 0.35/0.65|0.35|0.65|0.35 | 7.65

1401f 18.0 Q(3) 10S 06|06 |06 |06|06| 7

141 12.0 Q(4) 10S 03|07]03|07|03|07|03]|6.7

142| 10.0 Q(4) 125 03|07]03|07|0307|03]87

143| 9.3 Q(4) 15S 0.35| 0.7 |0.35| 0.7 |0.35]| 0.7 |0.35|11.5

1441 10.0 Q(4) 20S 05|{05|05|05|05|05|05]/165

145]|f 26.7 Q(4) 6S 04|06 | 04|06 |04 06|04]|26

146/ 15.0 Q(5) 10S 03|07/03|07|0307|03]|07]|03]|5.7

147| 7.5 Q(5) 20S 03|07|03|07,0307]|03)]0.7]|03]|157

148 12.5 Q(5) 20S 0505|0505 05|05|05)|05|05|155

149 21.4 Q(5) 7S 03|07/03|07|0307|03]|07]|03]|27

150/ 18.0 Q(6) 10S 03(07/03|07|03/07|03|07|03|07|03]47

151( 25.3 || Q(6)+LFL 155 || 0.3 | 0.7 | 0.3 | 0.7 | 0.3 | 0.7 | 0.3 | 0.7 | 03 | 0.7 | 03 | 0.7 | 2 7

152 21.0 || Q(6)+LFL 15S |{0-35|0.65|0.35|0.65|0.35|0.65|0.35/0.65 0.35 | 0.65 | 0.35 | 0.65 | 1.05 | 7.95

153 37.3 || Q(6)+LFL 155 || 0.6 | 0.6 | 0.6 | 0.6 | 0.6 | 06 | 0.6 | 0.6 | 0.6 | 0.6 06| 06| 2 |58

1541|f 18.0 Q(9) 15S 03|07|03|07|0307|03|07|03|07|03|07{03)|07]|03|07)03]6.7
155]f 21.0 Q(9) 155 0.35/0.65|0.35|0.65|0.35|0.65|0.35|0.65|0.35 | 0.65 | 0.35|0.65 | 0.35|0.65 | 0.35 | 0.65 | 0.35 | 6.65
156|f 36.0 Q(9) 155 06|06 |06 |06 |06 06|06|06|06|06|06|06|06)|06|06|06) 06|48
157 30.0 VQ 0.5S 0.15/0.35

158 40.0 VQ 0.5 02]03

159]33.3 VQ 0.6S 0204

160/ 50.0 VQ 0.6S 03]03

161| 9.0 VQ(3) 55 0.15/0.35|0.15|0.35/0.15 | 3.85

162|f 12.0 VQ(3) 5S 02|03|02|03|02)38

163 18.0 VQ(3) 5S 03]03|03|03|03|35

164 32.0 [vQ(6)+LFL 10s| 0.2 | 0.3 | 0.2 | 03 | 0.2 |03 02|03 |02|03|02|03] 2 5

165| 38.0 lvQ(6)+LFL 10S|{ 0.3 | 0.3 | 03 {03 | 03|03 |03 /03 /03/03|03|03| 2 |44

166|135 wvQ(9)10s |[{0.15]/0.35|0.15|0.35|0.15/0.35|0.15/0.35/0.15|0.35|0.15|0.35|0.15|0.35|0.15|0.35| 0.15|5.85
167 18.0 [ vQ(9) 10S 02{03|02|03|02,03/02|03|02|03|02/03|02|03|02|03|0.2]5.8
26
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168[ 27.0] vQo 10s 03] 03030303 03]03]03 0303 03]03]03 03/03]03]03]49]
169( 14.3 Q) 7S 05| 1 |05 5

170( 12.0 FI(2) 5s 03|04/03| 4

171( 10.0 FI(2) 10s 05| 07| 05|83

172|125 FI(5) 20s 05/ 1 |05 1 |05| 1 05| 1 |05/135

173|200 FI2) 10s 112168

174| 10.0 Fl 4s 0.4 | 3.6

175[160| FI2)5s 0406 |04 3.6

176( 30.0| Mo(a) 8s 0406 2 | 5

1771 40.0 Fl 2.5s 1|15

178| 10.0 | FI(3+1)20s || 05| 15| 05|15 | 05| 45| 0.5 |105

179| 12.0 | FI(3+1)20s || 06| 1.4 | 06 | 1.4 | 0.6 | 44 | 0.6 |10.4

180]|f 13.0 || FI(3+1)20s | 0.65|1.35|0.65|1.35|0.65 | 4.35|0.65 [10.35

181|140 FI(3+1)20s || 0.7 |13 |07 | 13| 0.7 | 43| 0.7 |10.3

182| 16.0 | FI(3+1)20s | 0.8 | 1.2 | 08 | 1.2 | 0.8 | 42 | 0.8 |10.2

183 14.3 FI(2) 7s 05|15 |15 |45

184| 16.7 FI (3) 9s 05(15|05|15|05 |45

185| 18.2 LFL 11s 2 9

186 33.3 | FI(6+1)15s |[05| 05|05 /05| 05|05|05|05|/05|05|05|05]| 2 7

187| 37.5| Mo (0)12s 15/05|15|05|15]|65

188 30.0 [ Mo (0) 15s 15/05|15|05|15]|95

189 25.0 Q1S 0.25|0.75
190( 196 | Q(3)4.6s 030703 2 |03 1
191| 6.7 Fl 7.5s 05| 7

192| 18.2 Fl (4) 11s 05(15|05|15|05|15|05 45

193) 7.1 FL (3) 21s 05|15|05 |45 |05 135

194( 25.0 FL (3) 6s 05| 05|05|05|35|05

195| 15.0 FL(3)10s 05(05|05|05|05 |75

196| 30.0 FL(9)15s 0505050505/ 05|05,05|05|05|05|05|05|05|05]|05

197(66.7| o0s(ses 3

198 625| 0S(3)8s

199( 60.0| 0OS(4)10s 3|1 1 1 1 1 1 1

200] 16.7 FL(2)6s 05| 15|05 |35

201} 6.3 FI (1) 8s 05|75

202 6.0 FL(3)15s 03| 17]03|17]03|107

203( 8.0 FL(2)5s 02|08 |02]|38

204( 250 FL@)4s 05| 1 | 05| 2

205[13.3]| FL@)45s [03] 1 | 03|29

206/ 15.0 FL(3)10s 051505 |15]05 |55

207/ 10.0 FL(3)15s 05|15|05|15]|05 105

208 25.0 Mo(B) 16s 15/05|05|05|15|05|05|105

209( 15.0 Ql1ls 0.15/0.85
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slal 3

sl S =

S| 5 @ 40 Y3093/ 39 898N oc® 3 a3
0 o LL LL L LL L LL L LL L LL L LL L LL L LL L LL L
232|| 37.5 CST3 9 | 15

251| 20.0 CST22 07|28

252| 19.4 CST23 0.7 | 2.9

253|| 12.7 CST24 0.7 | 4.8

254] 10.0 FI(3) 15s 05[15/05| 3 |[05]| 9

255 17.9|| GpD(G)14s |[05| 15|05 | 15|05 |15|05|15| 05|55

256( 16.7 | Gpps)15s [ 05] 1.5 05 1.5 05 1.5 05 1.5 05 | 65

28
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8.4 Appendix D: Range for Each Flash Pattern (700 Serie s)
700 Series
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001 | 100 fixed 2.1 5.3 18 3.9 1.6 2.6 1.2 1.3
002 | 10.0 FI(2) 10s 3.0 150 | 3.0 15.0 3.0 15.0 2.6 9.4
003 | 10.0 FI(2) 10s 3.0 150 | 3.0 15.0 3.0 15.0 2.6 9.4
004 | 16.0 FI(2) 10s 3.1 16.8 | 3.1 16.8 2.9 13.1 2.2 6.6
005 [ 20.0 FI(2) 10s 3.2 175 | 3.1 16.4 2.7 10.9 2.1 5.5
006 | 20.0 FI(2) 10s 3.2 175 | 31 16.4 2.7 10.9 2.1 5.5
007 8.3 FI(2) 125 3.0 150 | 3.0 15.0 3.0 15.0 2.7 11.3
008 | 25.0 FI(2) 125 3.2 185 | 29 13.9 2.5 9.3 2.0 4.6
009 | 133 FI(2) 155 3.2 175 | 3.2 17.5 3.1 16.4 2.4 8.2
010 | 200 FI) 55 3.0 150 | 2.9 14.1 2.6 9.4 2.0 4.7
011 | 40.0 FI2) 55 2.7 109 | 24 8.2 2.1 5.5 16 2.7
012 | 167 FI2) 6s 3.0 150 | 3.0 15.0 2.7 11.3 2.1 5.6
013 | 267 FIE2) 65 3.1 158 | 2.8 11.8 2.4 7.9 18 3.9
014 | 333 FIE2) 65 2.9 131 | 26 9.8 2.2 6.6 1.7 3.3
015 | 286 FIR) 7s 3.0 153 | 27 11.5 2.4 7.7 18 3.8
016 | 125 FI2) 8s 3.0 150 | 3.0 15.0 3.0 15.0 2.4 75
017 | 25.0 FI2) 8s 3.2 175 | 29 13.1 2.5 8.8 1.9 4.4
018 | 150 | Fi+1)10s 3.0 150 | 3.0 15.0 2.8 12.5 2.2 6.3
019 | 200 | Fi@+1)12s 3.1 16.8 | 3.1 15.8 2.7 10.5 2.1 5.3
020 | 25.0 | Fi@+1)12s 3.2 175 | 29 13.1 2.5 8.8 1.9 4.4
021 | 20.0 | Fi2+1)15s 3.2 175 | 3.1 16.4 2.7 10.9 2.1 5.5
022 | 150 | Fi2+1)6s 2.8 126 | 28 12.6 2.7 10.5 2.1 5.3
023 | 125 FI(3) 125 3.0 150 | 3.0 15.0 3.0 15.0 2.4 7.5
024 | 15.0 FI(3) 10s 3.0 150 | 3.0 15.0 2.8 12.5 2.2 6.3
025 | 30.0 FI(3) 10s 3.0 146 | 27 10.9 2.3 7.3 18 3.6

29

Carmanah Technologies Corp. Copyright © 2006
Document number: MAN_MARI M601- M700 Owner's Manual 46980_vG_IP01.doc
Last revised: March 16, 2007




Owner’s Manual | Model M601 & M700 Series

700 Series
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026 20.0 FI(3) 125 3.1 16.8 3.1 15.8 2.7 10.5 2.1 5.3
027 6.0 FI(3) 155 2.8 12.6 2.8 12.6 2.8 12.6 2.8 12.6
028 10.0 FI(3) 155 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
029 7.5 FI(3) 20s 3.0 15.0 3.0 15.0 3.0 15.0 2.8 125
030 26.7 FI(3) 9s 3.1 15.8 2.8 11.8 2.4 7.9 1.8 3.9
031 20.0 FI(4) 10s 3.0 15.0 2.9 14.1 2.6 9.4 2.0 4.7
032 32.0 FI(4) 10s 2.9 13.1 2.6 9.8 2.2 6.6 1.7 3.3
033 26.7 FI(4) 125 3.1 15.8 2.8 11.8 2.4 7.9 1.8 3.9
034 13.3 FI(4) 155 3.0 15.0 3.0 15.0 2.9 14.1 2.3 7.0
035 26.7 FI(4) 155 3.1 16.4 2.8 12.3 2.4 8.2 1.9 4.1
036 10.0 FI(4) 20s 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
037 20.0 FI(5) 20s 3.1 16.8 3.1 15.8 2.7 10.5 2.1 5.3
038 25.0 FI(5) 20s 3.2 17.5 2.9 13.1 2.5 8.8 1.9 4.4
039 20.0 FI(6) 155 3.0 15.0 2.9 14.1 2.6 9.4 2.0 4.7
040 75.0 FL-* 2.1 5.8 1.9 4.4 1.6 2.9 1.2 1.5
041 70.0 FL* 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
042 20.0 FI 155 2.8 12.6 2.8 11.8 2.4 7.9 1.8 3.9
043 33.3 Fl 1.5 2.7 11.3 25 8.4 2.1 5.6 1.6 2.8
044 5.0 Fl 10s 3.0 15.0 3.0 15.0 3.0 15.0 3.0 15.0
045 10.0 Fl 10s 3.2 17.5 3.2 17.5 3.2 17.5 2.7 10.9
046 15.0 FI 10s 3.2 18.5 3.2 18.5 3.0 15.4 2.4 7.7
047 10.0 Fl 125 3.2 18.0 3.2 18.0 3.2 18.0 2.7 11.3
048 6.7 Fl 15s 3.2 17.5 3.2 17.5 3.2 17.5 3.1 16.4
049 12.0 Fl 2.5 2.8 12.6 2.8 12.6 2.8 12.6 2.2 6.6
050 [ 20.0 FI 2.5 3.0 15.0 2.9 14.1 2.6 9.4 2.0 4.7
051 10.7 Fl 2.8 2.8 12.6 2.8 12.6 2.8 12.6 2.3 7.4
052 10.0 FI 25 2.7 10.5 2.7 10.5 2.7 10.5 2.2 6.6
053 15.0 Fl 2s 2.8 12.6 2.8 12.6 2.7 10.5 2.1 5.3
054 [ 20.0 Fl 2s 2.9 14.0 2.9 13.1 2.5 8.8 1.9 4.4
055 25.0 FI 25 3.0 15.0 2.7 11.3 2.4 7.5 1.8 3.8
056 35.0 FI 25 2.8 11.7 2.5 8.8 2.1 5.8 1.6 2.9
057 [ 40.0 FI 25 2.7 10.5 2.4 7.9 2.1 5.3 1.6 2.6
058 10.0 FI 3s 2.8 12.6 2.8 12.6 2.8 12.6 2.4 7.9
059 16.7 FI 3s 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6

30

Carmanah Technologies Corp. Copyright © 2006
Document number: MAN_MARI M601- M700 Owner's Manual 46980_vG_IP01.doc
Last revised: March 16, 2007



Owner's Manual | Model M601 & M700 Series

700 Series
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060 23.3 Fl 3s 3.1 16.3 2.9 13.1 2.5 8.8 1.9 4.4
061 33.3 Fl 3s 2.9 13.1 2.6 9.8 2.2 6.6 1.7 3.3
062 30.2 Fl 4.3s 3.0 15.1 2.7 11.3 24 7.5 1.8 3.8
063 9.1 Fl 4.4s 2.9 14.0 2.9 14.0 2.9 14.0 2.6 9.6
064 12.5 Fl 4s 3.0 15.0 3.0 15.0 3.0 15.0 24 7.5
065 20.0 Fl 4s 3.1 16.8 3.1 15.8 2.7 10.5 2.1 5.3
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700 Series
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066 25.0 Fl 4s 3.2 17.5 2.9 13.1 2.5 8.8 1.9 4.4
067 37.5 Fl 4s 2.8 12.4 2.5 9.3 2.2 6.2 1.7 3.1
068 6.0 Fl 5s 2.8 12.6 2.8 12.6 2.8 12.6 2.8 12.6
069 10.0 Fl 5s 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
070 20.0 Fl 5s 3.2 17.5 3.1 16.4 2.7 10.9 2.1 5.5
071 25.0 Fl 6s 3.2 18.5 2.9 13.9 2.5 9.3 2.0 4.6
072 8.3 Fl 6s 3.0 15.0 3.0 15.0 3.0 15.0 2.7 11.3
073 10.0 Fl 6s 3.1 15.8 3.1 15.8 3.1 15.8 2.6 9.8
074 16.7 Fl 6s 3.2 17.5 3.2 17.5 2.9 13.1 2.2 6.6
075 30.0 Fl 58 3.0 15.4 2.8 11.6 2.4 7.7 1.8 3.9
076 10.7 Fl 7.5s 3.1 16.8 3.1 16.8 3.1 16.8 2.6 9.8
077 50.0 1SO 10S 2.6 10.1 2.4 7.6 2.0 5.0 1.5 2.5
078 50.0 1SO 2S 2.5 8.8 2.2 6.6 1.9 4.4 1.5 2.2
079 50.0 I1SO 4S 2.6 9.5 2.3 7.2 2.0 4.8 1.5 2.4
080 50.0 I1SO 5S 2.6 9.7 2.3 7.3 2.0 4.9 1.5 2.4
081 50.0 I1SO 6S 2.6 9.8 2.3 7.4 2.0 4.9 1.5 2.5
082 50.0 1SO 8S 2.6 10.0 2.4 7.5 2.0 5.0 1.5 2.5
083 50.0 1SO 3S 2.5 9.3 2.3 6.9 2.0 4.6 1.5 2.3
084 20.0 LFL 10S 3.3 19.1 3.2 17.9 2.8 11.9 2.2 6.0
085 30.0 LFL 10S 3.1 16.4 2.8 12.3 2.4 8.2 1.9 4.1
086 40.0 LFL 10S 2.8 12.5 2.6 9.4 2.2 6.3 1.7 3.1
087 16.7 LFL 12S 3.3 19.1 3.3 19.1 3.0 14.3 2.3 7.2
088 26.7 LFL 15S 3.3 18.8 2.9 14.1 2.6 9.4 2.0 4.7
089 40.0 LFL 5S 2.8 11.9 2.5 8.9 2.2 6.0 1.6 3.0
090 33.3 LFL 6S 3.0 14.3 2.7 10.7 2.3 7.2 1.8 3.6
091 25.0 LFL 8S 3.3 19.1 3.0 14.3 2.6 9.5 2.0 4.8
092 37.5 LFL 8S 2.9 13.1 2.6 9.8 2.2 6.6 1.7 3.3
093 20.0 MO(A) 10S 3.0 15.0 2.9 14.1 2.6 9.4 2.0 4.7
094 16.7 MO(A) 15s 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6
095 21.7 MO(A) 6s 2.8 12.6 2.7 10.9 2.3 7.3 1.8 3.6
096 40.0 MO(A) 8s 2.7 10.5 2.4 7.9 2.1 5.3 1.6 2.6
097 20.0 MO(B) 15S 3.0 15.0 2.9 14.1 2.6 9.4 2.0 4.7
32

Carmanah Technologies Corp. Copyright © 2006
Document number: MAN_MARI M601- M700 Owner's Manual 46980_vG_IP01.doc
Last revised: March 16, 2007




Owner’s Manual | Model M601 & M700 Series

700 Series
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098 15.0 MO(U) 10S 2.8 12.6 2.8 12.6 2.7 10.5 2.1 5.3
099 20.0 MO(U) 10S 2.9 14.0 2.9 13.1 2.5 8.8 1.9 4.4
100 25.0 MO(U) 10S 3.0 15.0 2.7 11.3 2.4 7.5 1.8 3.8
101 16.7 MO(U) 15S 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6
102 17.3 MO(U) 15S 3.1 15.8 3.1 15.8 2.7 11.4 2.1 57
103 22.0 MO(U) 15S 3.1 16.3 2.9 13.9 2.5 9.3 2.0 4.6
104 23.3 MO(U) 15S 3.1 16.3 2.9 13.1 2.5 8.8 1.9 4.4
105 23.3 MO(U) 15S 3.1 16.6 2.9 13.3 2.5 8.9 1.9 4.4
106 35.5 MO(U) 15S 2.8 12.6 2.6 9.4 2.2 6.3 1.7 3.1
107 39.3 MO(U) 15S 2.8 11.6 2.5 8.7 2.1 5.8 1.6 2.9
108 21.0  [[MO(U) 158 *= 3.1 16.6 3.0 14.8 2.6 9.9 2.0 4.9
109 15.0 MO(U) 155* 3.0 14.5 3.0 14.5 2.8 12.1 2.2 6.1
110 17.0 MO(U) 155** 3.0 154 3.0 15.4 2.7 11.3 2.1 5.7
111 18.0 MO(U) 15S**+* 3.1 15.8 3.1 15.8 2.7 10.9 2.1 5.5
112 10.0 MO(U) 10S 2.7 10.5 2.7 10.5 2.7 10.5 2.2 6.6
113 70.0 OC 10S 2.3 7.3 2.1 55 1.8 3.6 1.3 1.8
114 75.0 OC 10S 2.3 6.8 2.0 5.1 1.7 3.4 1.3 1.7
115 66.7 OC 15S 2.4 7.7 2.1 5.8 1.8 3.9 1.4 1.9
116 66.7 ocC 3S 2.3 7.2 2.1 5.4 1.8 3.6 1.3 1.8
117 83.3 oC 3s 2.1 5.8 1.9 4.4 1.6 2.9 1.2 1.5
118 75.0 OcC 4S 2.2 6.6 2.0 4.9 1.7 3.3 1.3 1.6
119 60.0 OC 5S 2.4 8.2 2.2 6.2 1.9 4.1 1.4 2.1
120 80.0 OC5S 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
121 90.0 OC 5S 2.1 5.6 1.9 4.2 1.6 2.8 1.2 1.4
122 66.7 OC 6S 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
123 75.0 OC 6S 2.3 6.7 2.0 5.0 1.7 3.4 1.3 1.7
124 83.3 OC 6S 2.2 6.1 1.9 4.5 1.7 3.0 1.2 1.5
125 25.0 Q1.2S 2.8 12.6 2.6 9.5 2.2 6.3 1.7 3.2
126 41.7 Q1.2S 2.5 9.0 2.3 6.8 1.9 45 1.5 2.3
127 50.0 Q1.2S 2.4 7.9 2.2 5.9 1.8 3.9 1.4 2.0
128 20.0 Q1S 2.7 10.5 2.6 9.8 2.2 6.6 1.7 3.3
129 30.0 Q1S 2.7 10.5 2.4 7.9 2.1 5.3 1.6 2.6
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700 Series
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130 40.0 Q1S 2.5 8.8 2.2 6.6 1.9 4.4 15 2.2
131 50.0 Q1S 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
132 80.0 Q1S 2.1 5.3 1.8 3.9 1.6 2.6 1.2 1.3
133 10.0 Q(2) 108 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
134 12.0 Q(2) 108 3.1 15.8 3.1 15.8 3.1 15.8 2.4 8.2
135 12.0 Q(2) 5S 2.8 12.6 2.8 12.6 2.8 12.6 2.2 6.6
136 10.0 Q(2) 6S 2.8 12.6 2.8 12.6 2.8 12.6 2.4 7.9
137 11.7 Q(2) 6S 2.9 13.4 2.9 13.4 2.9 13.4 2.3 7.2
138 9.0 Q(3) 108 2.8 12.6 2.8 12.6 2.8 12.6 2.5 8.8
139 10.5 Q(3) 108 2.9 13.4 2.9 13.4 2.9 13.4 2.4 8.0
140 18.0 Q(3) 10S 3.1 15.8 3.1 15.8 2.7 10.9 2.1 5.5
141 12.0 Q(4) 10S 2.8 12.6 2.8 12.6 2.8 12.6 2.2 6.6
142 10.0 Q(4) 128 2.8 12.6 2.8 12.6 2.8 12.6 2.4 7.9
143 9.3 Q(4) 158 2.9 13.4 2.9 134 2.9 134 2.5 8.9
144 10.0 Q(4) 20S 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
145 26.7 Q(4) 6S 2.9 13.1 2.6 9.8 2.2 6.6 1.7 3.3
146 15.0 Q(5) 10S 2.8 12.6 2.8 12.6 2.7 10.5 2.1 5.3
147 7.5 Q(5) 20S 2.8 12.6 2.8 12.6 2.8 12.6 2.7 10.5
148 12.5 Q(5) 20S 3.0 15.0 3.0 15.0 3.0 15.0 2.4 7.5
149 21.4 Q(5) 7S 2.8 12.6 2.7 11.0 2.3 7.4 1.8 3.7
150 18.0 Q(6) 10S 2.8 12.6 2.8 12.6 25 8.8 1.9 4.4
151 25.3 Q(6)+LFL 15S 2.8 12.4 2.5 9.3 2.2 6.2 1.7 3.1
152 21.0 Q(6)+LFL 15S 2.9 13.4 2.8 11.9 2.4 8.0 1.8 4.0
153 37.3 Q(6)+LFL 15S 2.7 10.5 2.4 7.9 2.1 5.3 1.6 2.6
154 18.0 Q(9) 158 2.8 12.6 2.8 12.6 2.5 8.8 1.9 4.4
155 21.0 Q(9) 155 2.9 13.4 2.8 11.9 2.4 8.0 1.8 4.0
156 36.0 Q(9) 155 2.7 10.9 2.4 8.2 2.1 5.5 1.6 2.7
157 30.0 VQ 0.5 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
158 40.0 VQ 0.5 2.2 6.6 2.0 4.9 1.7 3.3 1.3 1.6
159 33.3 VQ 0.6S 2.4 7.9 2.2 5.9 1.8 3.9 1.4 2.0
160 50.0 VQ 0.6S 2.2 6.3 2.0 4.7 1.7 3.2 1.3 1.6
161 9.0 VQ(3) 55 2.5 9.0 2.5 9.0 2.5 9.0 2.2 6.3
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162 12.0 VQ(3) 55 2.7 10.5 2.7 10.5 2.7 10.5 2.1 5.5
163 18.0 VQ(3) 5 2.8 12.6 2.8 12.6 25 8.8 1.9 4.4
164 32.0 |VvQ(6)+LFL 10S 2.4 8.2 2.2 6.2 1.9 4.1 1.4 2.1
165 38.0 |VvQ(6)+LFL 10S 2.4 8.3 2.2 6.2 1.9 4.1 1.4 2.1
166 13.5 VQ(9) 10S 25 9.0 25 9.0 2.4 8.3 1.9 4.2
167 18.0 VQ(9) 10S 2.7 10.5 2.7 10.5 2.3 7.3 1.8 3.6
168 27.0 VQ(9) 10S 2.8 11.7 25 8.8 2.1 5.8 1.6 2.9
169 14.3 Q@) 7S 3.0 15.0 3.0 15.0 2.9 13.1 2.2 6.6
170 12.0 FI(2) 5s 2.8 12.6 2.8 12.6 2.8 12.6 2.2 6.6
171 10.0 FI(2) 10s 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
172 12.5 FI(5) 20s 3.0 15.0 3.0 15.0 3.0 15.0 2.4 7.5
173 20.0 FI(2) 10s 3.2 17.5 3.1 16.4 2.7 10.9 2.1 5.5
174 10.0 Fl 4s 2.9 14.0 2.9 14.0 2.9 14.0 25 8.8
175 16.0 FI(2) 5s 2.9 14.0 2.9 14.0 2.7 10.9 2.1 5.5
176 30.0 Mo(A) 8s 2.8 11.7 25 8.8 2.1 5.8 1.6 2.9
177 40.0 Fl 2.5s 2.7 10.9 2.4 8.2 2.1 5.5 1.6 2.7
178 10.0 FI(3+1) 20 s 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
179 12.0 FI(3+1) 20 s 3.1 15.8 3.1 15.8 3.1 15.8 2.4 8.2
180 13.0 FI(3+1) 20 s 3.1 16.1 3.1 16.1 3.0 154 2.4 7.7
181 14.0 FI(3+1) 20 s 3.1 16.3 3.1 16.3 3.0 14.6 2.3 7.3
182 16.0 FI(3+1) 20 s 3.1 16.8 3.1 16.8 2.9 13.1 2.2 6.6
183 14.3 FI(2) 7s 3.0 15.0 3.0 15.0 2.9 13.1 2.2 6.6
184 16.7 FI(3) 9s 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6
185 18.2 LFL 11s 3.3 19.1 3.3 19.1 2.9 13.1 2.2 6.6
186 33.3 FI(6+1) 15s 2.7 11.3 25 8.4 2.1 5.6 1.6 2.8
187 375 Mo (0) 12s 2.8 12.4 25 9.3 2.2 6.2 1.7 3.1
188 30.0 Mo (0) 15s 3.0 15.4 2.8 11.6 2.4 7.7 1.8 3.9
189 25.0 Q1S 2.8 11.7 2.5 8.8 2.1 5.8 1.6 2.9
190 19.6 Q (3) 4.6s 2.8 12.6 2.8 12.1 2.4 8.1 1.9 4.0
191 6.7 Fl 7.5s 3.0 15.0 3.0 15.0 3.0 15.0 2.9 14.1
192 18.2 Fl (4) 11s 3.0 15.0 3.0 15.0 2.6 10.3 2.0 5.2
193 7.1 FL (3) 21s 3.0 15.0 3.0 15.0 3.0 15.0 2.9 13.1
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194 25.0 FL (3) 6s 3.0 15.0 2.7 11.3 2.4 7.5 1.8 3.8
195 15.0 FL(3)10s 3.0 15.0 3.0 15.0 2.8 12.5 2.2 6.3
196 30.0 FL(9)15s 2.8 12.5 2.6 9.4 2.2 6.3 1.7 3.1
197 66.7 0OC(2)6s 2.2 6.6 2.0 4.9 1.7 3.3 1.3 1.6
198 62.5 0OC(3)8s 2.3 7.0 2.1 5.3 1.8 3.5 1.3 1.8
199 60.0 OC(4)10s 2.3 7.3 2.1 5.5 1.8 3.6 1.3 1.8
200 16.7 FL(2)6s 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6
201 6.3 FL(1)8s 3.0 15.0 3.0 15.0 3.0 15.0 3.0 15.0
202 6.0 FL(3)15s 2.8 12.6 2.8 12.6 2.8 12.6 2.8 12.6
203 8.0 FL(2)5s 2.7 10.5 2.7 10.5 2.7 10.5 2.4 8.2
204 25.0 FL(2)4s 3.0 15.0 2.7 11.3 2.4 7.5 1.8 3.8
205 13.3 FL(2)4.5s 2.8 12.6 2.8 12.6 2.8 11.8 2.2 5.9
206 15.0 FL(3)10s 3.0 15.0 3.0 15.0 2.8 12.5 2.2 6.3
207 10.0 FL(3)15s 3.0 15.0 3.0 15.0 3.0 15.0 2.6 9.4
208 25.0 Mo(B)16s 3.0 15.0 2.7 11.3 2.4 7.5 1.8 3.8
209 15.0 Q1s 2.5 9.0 2.5 9.0 2.4 7.5 1.8 3.8
232 37.5 CST3 2.9 13.7 2.6 10.3 2.3 6.8 1.7 3.4
251 20.0 CST22 3.1 16.3 3.0 15.3 2.6 10.2 2.0 5.1
252 19.4 CST23 3.1 16.3 3.1 15.8 2.7 10.5 2.1 5.3
253 12.7 CST24 3.1 16.3 3.1 16.3 3.1 16.0 2.4 8.0
254 10.0 FI(3) 15s 3.0 15.0 3.0 15.0 3.0 15.0 2.5 9.1
255 17.9 GpD(5) 14s 3.0 15.0 3.0 15.0 2.7 10.5 2.1 5.3
256 | 16.7 |[GpD(5) 15s 3.0 15.0 3.0 15.0 2.7 11.3 2.1 5.6
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8.5 Appendix E: Range for Each Flash Pattern (Model M60 1)

Model M601
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001 100 fixed 15 2.5 1.4 1.9 1.1 1.3 0.9 0.6
002 10.0 FI(2) 10s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
003 10.0 FI(2) 10s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
004 16.0 FI(2) 10s 2.4 8.0 2.4 8.0 2.2 6.3 1.7 3.1
005 20.0 FI(2) 10s 2.4 8.3 2.4 7.8 2.1 5.2 1.6 2.6
006 20.0 FI(2) 10s 2.4 8.3 2.4 7.8 2.1 5.2 1.6 2.6
007 8.3 FI(2) 12s 2.3 7.1 2.3 7.1 2.3 7.1 2.1 5.4
008 25.0 FI(2) 12s 2.5 8.8 2.2 6.6 1.9 4.4 1.5 2.2
009 13.3 FI(2) 15s 2.4 8.3 2.4 8.3 2.4 7.8 1.8 3.9
010 20.0 FI(2) 5s 2.3 7.1 2.3 6.7 1.9 45 1.5 2.2
011 40.0 FI(2) 5s 2.1 5.2 1.8 3.9 1.6 2.6 1.2 1.3
012 16.7 FI(2) 6s 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
013 26.7 FI(2) 6s 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
014 33.3 FI2) 6s 2.2 6.3 2.0 47 1.7 3.1 1.3 1.6
015 28.6 FI(2) 7s 2.3 7.3 2.1 55 1.8 3.6 1.3 1.8
016 12.5 FI(2) 8s 2.3 7.1 2.3 7.1 2.3 7.1 1.8 3.6
017 25.0 FI(2) 8s 2.4 8.3 2.2 6.3 1.9 4.2 1.4 2.1
018 15.0 Fl(2+1) 10s 2.3 7.1 2.3 7.1 2.2 6.0 1.6 3.0
019 20.0 FI(2+1) 125 2.4 8.0 2.4 75 2.0 5.0 1.5 2.5
020 25.0 Fl(2+1) 12s 2.4 8.3 2.2 6.3 1.9 4.2 14 2.1
021 20.0 Fl(2+1) 15s 2.4 8.3 2.4 7.8 2.1 5.2 1.6 2.6
022 15.0 FI(2+1) 65 2.2 6.0 2.2 6.0 2.0 5.0 1.5 2.5
023 12.5 FI(3) 12S 2.3 7.1 2.3 7.1 2.3 7.1 1.8 3.6
024 15.0 FI(3) 10s 2.3 7.1 2.3 7.1 2.2 6.0 1.6 3.0
025 30.0 FI(3) 10s 2.3 6.9 2.1 5.2 1.8 3.5 1.3 1.7
026 20.0 FI(3) 12s 2.4 8.0 2.4 7.5 2.0 5.0 1.5 2.5
027 6.0 FI(3) 155 2.2 6.0 2.2 6.0 2.2 6.0 2.2 6.0
028 10.0 FI(3) 15s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
029 7.5 FI(3) 20s 2.3 7.1 2.3 7.1 2.3 7.1 2.2 6.0
030 26.7 FI(3) 9s 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
031 20.0 FI(4) 10s 2.3 7.1 2.3 6.7 1.9 4.5 1.5 2.2
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032 32.0 FI(4) 10s 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
033 26.7 Fl(4) 12s 2.4 7.5 2.1 5.6 1.8 3.8 1.4 1.9
034 13.3 Fl(4) 15s 2.3 7.1 2.3 7.1 2.3 6.7 1.7 3.3
035 26.7 FI(4) 155 2.4 7.8 2.1 5.9 1.8 3.9 1.4 2.0
036 10.0 FI(4) 20s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
037 20.0 FI(5) 20s 2.4 8.0 2.4 7.5 2.0 5.0 1.5 2.5
038 25.0 FI(5) 20s 2.4 8.3 2.2 6.3 1.9 4.2 1.4 2.1
039 20.0 FI(6) 15s 2.3 7.1 2.3 6.7 1.9 4.5 1.5 2.2
040 75.0 FL* 1.6 2.8 1.4 2.1 1.2 1.4 0.9 0.7
041 70.0 FL-* 1.6 3.0 1.5 2.2 1.2 1.5 0.9 0.7
042 20.0 FI 1.5 2.2 6.0 2.1 5.6 1.8 3.8 1.4 1.9
043 33.3 Fl 1.5 2.1 54 1.9 4.0 1.6 2.7 1.2 1.3
044 5.0 Fl 10s 2.3 7.1 2.3 7.1 2.3 7.1 2.3 7.1
045 10.0 Fl 10s 2.4 8.3 2.4 8.3 2.4 8.3 2.1 5.2
046 15.0 FI 10s 2.5 8.8 2.5 8.8 2.3 7.4 1.8 3.7
047 10.0 Fl 12s 2.5 8.6 2.5 8.6 2.5 8.6 2.1 54
048 6.7 Fl 15s 2.4 8.3 2.4 8.3 2.4 8.3 2.4 7.8
049 12.0 Fl 2.5 2.2 6.0 2.2 6.0 2.2 6.0 1.7 3.1
050 20.0 FI 2.55 2.3 7.1 2.3 6.7 1.9 4.5 1.5 2.2
051 10.7 FI 2.85 2.2 6.0 2.2 6.0 2.2 6.0 1.8 35
052 10.0 Fl 2s 2.0 5.0 2.0 5.0 2.0 5.0 1.7 3.1
053 15.0 Fl 2s 2.2 6.0 2.2 6.0 2.0 5.0 1.5 2.5
054 20.0 Fl 2s 2.3 6.7 2.2 6.3 1.9 4.2 1.4 2.1
055 25.0 Fl 2s 2.3 7.1 2.1 5.4 1.8 3.6 1.3 1.8
056 35.0 Fl 2s 2.1 5.6 1.9 4.2 1.6 2.8 1.2 1.4
057 40.0 FI 25 2.0 5.0 1.8 3.8 1.5 2.5 1.1 1.3
058 10.0 Fl 3s 2.2 6.0 2.2 6.0 2.2 6.0 1.8 3.8
059 16.7 FI 3s 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
060 23.3 FI 3s 2.4 7.8 2.2 6.3 1.9 4.2 1.4 2.1
061 33.3 FI 3s 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
062 30.2 Fl 4.3s 2.3 7.2 2.1 54 1.8 3.6 1.3 1.8
063 9.1 Fl 4.4s 2.3 6.7 2.3 6.7 2.3 6.7 2.0 4.6
064 12.5 Fl 4s 2.3 7.1 2.3 7.1 2.3 7.1 1.8 3.6
065 20.0 Fl 4s 2.4 8.0 2.4 7.5 2.0 5.0 1.5 2.5
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066 25.0 Fl 4s 2.4 8.3 2.2 6.3 1.9 4.2 1.4 2.1
067 37.5 Fl 4s 2.1 5.9 1.9 4.4 1.6 2.9 1.2 1.5
068 6.0 Fl 5s 2.2 6.0 2.2 6.0 2.2 6.0 2.2 6.0
069 10.0 Fl 55 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
070 20.0 Fl 55 2.4 8.3 2.4 7.8 2.1 5.2 1.6 2.6
071 25.0 Fl 6s 2.5 8.8 2.2 6.6 1.9 4.4 15 2.2
072 8.3 Fl 6s 2.3 7.1 2.3 7.1 2.3 7.1 2.1 54
073 10.0 Fl 6s 2.4 7.5 2.4 7.5 2.4 7.5 2.0 4.7
074 16.7 Fl 6s 2.4 8.3 2.4 8.3 2.2 6.3 1.7 3.1
075 30.0 Fl 55 2.3 7.4 2.1 55 1.8 3.7 1.4 1.8
076 10.7 Fl 7.5s 2.4 8.0 2.4 8.0 2.4 8.0 2.0 4.7
077 50.0 ISO 10S 2.0 4.8 1.8 3.6 1.5 2.4 1.1 1.2
078 50.0 ISO 28 1.9 4.2 1.7 3.1 1.4 2.1 1.1 1.0
079 50.0 ISO 4S 1.9 4.5 1.7 3.4 1.5 2.3 1.1 1.1
080 50.0 ISO 5S 2.0 4.6 1.8 3.5 1.5 2.3 1.1 1.2
081 50.0 ISO 6S 2.0 4.7 1.8 3.5 1.5 2.3 1.1 1.2
082 50.0 ISO 8S 2.0 4.8 1.8 3.6 1.5 2.4 1.1 1.2
083 50.0 ISO 3S 1.9 4.4 1.7 3.3 1.5 2.2 1.1 1.1
084 20.0 LFL 10S 2.5 9.1 2.5 8.5 2.1 57 1.6 2.8
085 30.0 LFL 10S 2.4 7.8 2.1 5.9 1.8 3.9 1.4 2.0
086 40.0 LFL 10S 2.2 6.0 1.9 4.5 1.6 3.0 1.2 1.5
087 16.7 LFL 12S 2.5 9.1 2.5 9.1 2.3 6.8 1.7 3.4
088 26.7 LFL 15S 2.5 8.9 2.3 6.7 1.9 4.5 1.5 2.2
089 40.0 LFL 5S 2.1 5.7 1.9 4.3 1.6 2.8 1.2 1.4
090 33.3 LFL 6S 2.3 6.8 2.0 5.1 1.7 3.4 1.3 1.7
091 25.0 LFL 8S 2.5 9.1 2.3 6.8 1.9 4.5 15 2.3
092 37.5 LFL 8S 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
093 20.0 MO(A) 10S 2.3 7.1 2.3 6.7 1.9 4.5 1.5 2.2
094 16.7 MO(A) 15s 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
095 21.7 MO(A) 6s 2.2 6.0 2.0 5.2 1.7 3.5 1.3 1.7
096 40.0 MO(A) 8s 2.0 5.0 1.8 3.8 1.5 2.5 1.1 1.3
097 20.0 MO(B) 15S 2.3 7.1 2.3 6.7 1.9 4.5 1.5 2.2
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098 15.0 MO(U) 10S 2.2 6.0 2.2 6.0 2.0 5.0 1.5 2.5
099 20.0 MO(U) 10S 2.3 6.7 2.2 6.3 1.9 4.2 1.4 2.1
100 25.0 MO(U) 10S 2.3 7.1 2.1 5.4 1.8 3.6 1.3 1.8
101 16.7 MO(U) 155 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
102 17.3 MO(U) 15S 2.4 7.5 2.4 7.5 2.1 5.4 1.6 2.7
103 22.0 MO(U) 15S 2.4 7.8 2.2 6.6 1.9 4.4 1.5 2.2
104 23.3 MO(U) 15S 2.4 7.8 2.2 6.3 1.9 4.2 1.4 2.1
105 23.3 MO(U) 15S 2.4 7.9 2.2 6.3 1.9 4.2 1.4 2.1
106 35.5 MO(U) 155 2.2 6.0 1.9 45 1.7 3.0 1.2 1.5
107 39.3 MO(U) 15S 2.1 55 1.9 4.1 1.6 2.8 1.2 1.4
108 21.0 MO(U) 158 ***+* 2.4 7.9 2.3 7.0 2.0 4.7 1.5 2.3
109 15.0 MO(U) 15S* 2.3 6.9 2.3 6.9 2.1 5.8 1.6 2.9
110 17.0 MO(U) 15S** 2.3 7.3 2.3 7.3 2.1 5.4 1.6 2.7
111 18.0 MO(U) 15S**+* 2.4 7.5 2.4 7.5 2.1 5.2 1.6 2.6
112 10.0 MO(U) 10S 2.0 5.0 2.0 5.0 2.0 5.0 1.7 3.1
113 70.0 OC 10S 1.8 35 1.6 2.6 1.3 1.7 1.0 0.9
114 75.0 OC 10S 1.7 3.2 15 2.4 1.3 1.6 1.0 0.8
115 66.7 OC 15S 1.8 3.7 1.6 2.8 1.4 1.8 1.0 0.9
116 66.7 OoC 3S 1.7 3.4 1.5 2.6 1.3 1.7 1.0 0.9
117 83.3 OC 3S 1.6 2.8 1.4 2.1 1.2 1.4 0.9 0.7
118 75.0 OC 4S 1.7 3.1 1.5 2.3 1.3 1.6 0.9 0.8
119 60.0 OC5S 1.8 3.9 1.6 2.9 1.4 2.0 1.0 1.0
120 80.0 OC5S 1.6 3.0 15 2.2 1.2 1.5 0.9 0.7
121 90.0 OC 5S 1.6 2.7 1.4 2.0 1.2 1.3 0.9 0.7
122 66.7 OC 6S 1.8 3.6 1.6 2.7 1.3 1.8 1.0 0.9
123 75.0 OC 6S 1.7 3.2 1.5 2.4 1.3 1.6 0.9 0.8
124 83.3 OC 6S 1.6 2.9 1.4 2.2 1.2 1.4 0.9 0.7
125 25.0 Q1l.2s 2.2 6.0 1.9 4.5 1.7 3.0 1.2 1.5
126 41.7 Q1.2S 1.9 4.3 1.7 3.2 1.4 2.1 1.1 1.1
127 50.0 Q1.2S 1.8 3.8 1.6 2.8 1.4 1.9 1.0 0.9
128 20.0 Q1S 2.0 5.0 2.0 4.7 1.7 3.1 1.3 1.6
129 30.0 Q1S 2.0 5.0 1.8 3.8 1.5 2.5 1.1 1.3
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130 40.0 Q1S 1.9 4.2 1.7 3.1 1.4 2.1 11 1.0
131 50.0 Q1s 1.8 3.6 1.6 2.7 13 1.8 1.0 0.9
132 80.0 Q1s 15 25 14 1.9 1.1 1.3 0.9 0.6
133 10.0 Q(2) 10S 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
134 12.0 Q(2) 10S 2.4 7.5 2.4 7.5 2.4 7.5 1.8 3.9
135 12.0 Q(2) 58 2.2 6.0 2.2 6.0 2.2 6.0 1.7 3.1
136 10.0 Q(2) 6S 2.2 6.0 2.2 6.0 2.2 6.0 1.8 3.8
137 11.7 Q(2) 6S 2.2 6.4 2.2 6.4 2.2 6.4 1.7 3.4
138 9.0 Q(3) 10S 2.2 6.0 2.2 6.0 2.2 6.0 1.9 4.2
139 10.5 Q(3) 10S 2.2 6.4 2.2 6.4 2.2 6.4 1.8 3.8
140 18.0 Q(3) 10S 2.4 7.5 2.4 7.5 2.1 5.2 1.6 2.6
141 12.0 Q(4) 10S 2.2 6.0 2.2 6.0 2.2 6.0 1.7 3.1
142 10.0 Q(4) 125 2.2 6.0 2.2 6.0 2.2 6.0 1.8 3.8
143 9.3 Q(4) 155 2.2 6.4 2.2 6.4 2.2 6.4 1.9 4.3
144 10.0 Q(4) 20S 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
145 26.7 Q(4) 6S 2.2 6.3 2.0 4.7 1.7 3.1 1.3 1.6
146 15.0 Q(5) 10S 2.2 6.0 2.2 6.0 2.0 5.0 15 25
147 7.5 Q(5) 20S 2.2 6.0 2.2 6.0 2.2 6.0 2.0 5.0
148 12.5 Q(5) 20S 2.3 7.1 2.3 7.1 2.3 7.1 1.8 3.6
149 21.4 Q) 7S 2.2 6.0 2.1 5.3 1.8 3.5 1.3 1.8
150 18.0 Q(6) 10S 2.2 6.0 2.2 6.0 1.9 4.2 14 2.1
151 25.3 Q(6)+LFL 15S 2.2 5.9 1.9 4.4 1.6 3.0 1.2 1.5
152 21.0 Q(6)+LFL 15S 2.2 6.4 2.1 5.7 1.8 3.8 1.4 1.9
153 37.3 Q(6)+LFL 15S 2.0 5.0 1.8 3.8 1.5 2.5 1.2 1.3
154 18.0 Q(9) 15S 2.2 6.0 2.2 6.0 1.9 4.2 1.4 2.1
155 21.0 Q(9) 155 2.2 6.4 2.1 5.7 1.8 3.8 14 1.9
156 36.0 Q(9) 158 2.1 5.2 1.8 3.9 1.6 2.6 1.2 1.3
157 30.0 VQ 0.5 1.8 3.6 1.6 2.7 1.3 1.8 1.0 0.9
158 40.0 VQ 0.5 1.7 3.1 15 2.3 1.3 1.6 0.9 0.8
159 33.3 VQ 0.6S 1.8 3.8 1.6 2.8 1.4 1.9 1.0 0.9
160 50.0 VQ 0.6S 1.7 3.0 15 2.3 1.2 15 0.9 0.8
161 9.0 VQ(3) 55 1.9 4.3 1.9 4.3 1.9 4.3 1.6 3.0
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162 12.0 VQ(3) 55 2.0 5.0 2.0 5.0 2.0 5.0 1.6 2.6
163 18.0 VQ(3) 5S 2.2 6.0 2.2 6.0 1.9 4.2 1.4 2.1
164 32.0 |VQ(B)+LFL 10S 1.8 3.9 1.6 2.9 1.4 2.0 1.0 1.0
165 38.0 |VvQ(B)+LFL 10S 1.8 3.9 1.6 3.0 1.4 2.0 1.0 1.0
166 135 VQ(9) 10S 1.9 4.3 1.9 4.3 1.8 4.0 1.4 2.0
167 18.0 VQ(9) 10S 2.0 5.0 2.0 5.0 1.8 3.5 1.3 1.7
168 27.0 VQ(9) 10S 2.1 5.6 1.9 4.2 1.6 2.8 1.2 14
169 14.3 Q(2) 7S 2.3 7.1 2.3 7.1 2.2 6.3 1.7 3.1
170 12.0 FI(2) 5s 2.2 6.0 2.2 6.0 2.2 6.0 1.7 3.1
171 10.0 FI(2) 10s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
172 12.5 FI(5) 20s 2.3 7.1 2.3 7.1 2.3 7.1 1.8 3.6
173 20.0 FI(2) 10s 2.4 8.3 2.4 7.8 2.1 5.2 1.6 2.6
174 10.0 Fl 4s 2.3 6.7 2.3 6.7 2.3 6.7 1.9 4.2
175 16.0 FI(2) 5s 2.3 6.7 2.3 6.7 2.1 5.2 1.6 2.6
176 30.0 Mo(A) 8s 2.1 5.6 1.9 4.2 1.6 2.8 1.2 14
177 40.0 Fl 2.5s 2.1 5.2 1.8 3.9 1.6 2.6 1.2 1.3
178 10.0 FI(3+1) 20 s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.5
179 12.0 FI(3+1) 20 s 2.4 7.5 2.4 7.5 2.4 7.5 1.8 3.9
180 13.0 FI(3+1) 20 s 2.4 7.6 2.4 7.6 2.3 7.4 1.8 3.7
181 14.0 FI(3+1) 20 s 2.4 7.8 2.4 7.8 2.3 6.9 1.8 3.5
182 16.0 FI(3+1) 20 s 2.4 8.0 2.4 8.0 2.2 6.3 1.7 3.1
183 14.3 FI(2) 7s 2.3 7.1 2.3 7.1 2.2 6.3 1.7 3.1
184 16.7 FI(3) 9s 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
185 18.2 LFL 11s 25 9.1 2.5 9.1 2.2 6.3 1.7 3.1
186 33.3 FI(6+1) 155 2.1 5.4 1.9 4.0 1.6 2.7 1.2 1.3
187 375 Mo (0) 12s 2.1 5.9 1.9 4.4 1.6 2.9 1.2 15
188 30.0 Mo (0) 15s 2.3 7.4 2.1 5.5 1.8 3.7 1.4 1.8
189 25.0 Q1S 2.1 5.6 1.9 4.2 1.6 2.8 1.2 14
190 19.6 Q (3) 4.6s 2.2 6.0 2.1 5.8 1.8 3.8 1.4 1.9
191 6.7 Fl 7.5s 2.3 7.1 2.3 7.1 2.3 7.1 2.3 6.7
192 18.2 FI (4) 11s 2.3 7.1 2.3 7.1 2.0 4.9 1.5 25
193 7.1 FL (3) 21s 2.3 7.1 2.3 7.1 2.3 7.1 2.2 6.3
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Model M601
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194 25.0 FL (3) 6s 2.3 7.1 2.1 5.4 1.8 3.6 1.3 1.8
195 15.0 FL(3)10s 2.3 7.1 2.3 7.1 2.2 6.0 1.6 3.0
196 | 30.0 FL(9)15s 2.2 6.0 1.9 45 1.6 3.0 1.2 1.5
197 66.7 0C(2)6s 1.7 3.1 1.5 2.3 1.3 1.6 0.9 0.8
198 62.5 0C(3)8s 1.7 3.3 1.5 2.5 1.3 1.7 1.0 0.8
199 60.0 0C(4)10s 1.8 35 1.6 2.6 1.3 1.7 1.0 0.9
200 16.7 FL(2)6s 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
201 6.3 FL(1)8s 2.3 7.1 2.3 7.1 2.3 7.1 2.3 7.1
202 6.0 FL(3)15s 2.2 6.0 2.2 6.0 2.2 6.0 2.2 6.0
203 8.0 FL(2)5s 2.0 5.0 2.0 5.0 2.0 5.0 1.8 3.9
204 25.0 FL(2)4s 2.3 7.1 2.1 5.4 1.8 3.6 1.3 1.8
205 13.3 FL(2)4.5s 2.2 6.0 2.2 6.0 21 5.6 1.6 2.8
206 15.0 FL(3)10s 2.3 7.1 2.3 7.1 2.2 6.0 1.6 3.0
207 10.0 FL(3)15s 2.3 7.1 2.3 7.1 2.3 7.1 1.9 45
208 25.0 Mo(B)16s 2.3 7.1 2.1 5.4 1.8 3.6 1.3 1.8
209 15.0 Q1s 1.9 4.3 1.9 4.3 1.8 3.6 1.3 1.8
232 | 375 CcsT3 2.2 6.5 2.0 4.9 1.7 3.3 1.3 1.6
251 20.0 csT22 2.4 7.8 2.3 7.3 2.0 4.9 1.5 2.4
252 19.4 csT23 2.4 7.8 2.4 7.5 2.0 5.0 1.5 25
253 12.7 CcsT24 2.4 7.8 2.4 7.8 2.4 7.6 1.8 3.8
254 10.0 FI(3) 155 2.3 7.1 2.3 7.1 2.3 7.1 1.9 4.3
255 17.9 | GpDE) 14s 2.3 7.1 2.3 7.1 2.0 5.0 1.5 25
256 16.7 | GpD(5)15s| 2.3 7.1 2.3 7.1 2.1 5.4 1.6 2.7
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8.6 Appendix F: Installation Instruction for Model M60 1

Introduction

This instruction is used to define the correct torque settings and fastener installation for
the Model M601 light.

Note: Exceeding the recommended torque can result in the delamination and
cracking of the light base.

Method
Getting Started:

When using a mounting surface of 3/16” thickness or less, the following fastener
kits are recommended:

a. P/N 38334 (non-security)

b. P/N 38335 (security) mounting Kit.
Fastener threads should be clean, dry and burr free prior to beginning
installation.
The mounting points should be flat (coplanar) to within +/- 1/16”.
The mounting points should not cause the fastener to bind into the mounting
flange of the light.
Non-permanent thread locking compound should be used when the nut does not
having a locking feature. Alternately, two nuts may be used and “double-nutted”
if the fastener length is sufficient.
The head of the fastener should be held static with the appropriate tool, and the
torque instrument used to apply the correct torque to the nut.

If the CTC fastener kit bolts are of insufficient length to suit the installation location, the
following parts may be used by determining the length of the fastener required.

Quantity Description
3 Hex head screw, ¥-20, stainless steel, 1.5” minimum length
6 Washer, 5/8" OD x ¥4" ID, flat, stainless steel
3 Washer, 2" OD x ¥4" ID, flat, stainless steel
3 Nut, nylock, ¥-20, stainless steel

Follow the correct order of fastener installation outlined in Figure 1 and Steps 1 through
6 on the next page.
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Figure 1 shows the correct order of installation (non-security fastener kit shown for
example).

Figure 1: Exploded View of Installation

Installation Instructions:

1. Place a5/8“OD x % “ ID Flat Washer onto the mounting base over the mounting
hole. Repeat for all three holes.

2. Place the light onto the mounting base ensuring the mounting holes in the base
line up with the mounting holes in the mounting plate.

3. Place a2 " OD x ¥4 " ID Flat Washer over the mounting hole on the lights base.
Repeat for all three holes.

4. Place a fastener from the top through the assembly.

5. Place a5/8“ OD x ¥ " ID Flat Washer onto the end of the fastener then hand
tighten the supplied ¥ nut onto the end. Repeat for all three fasteners.

6. Torque each fastener to 40-45 inch pounds. Do no t over-torque.
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8.7 Appendix G: Warranty and Customer Service

Warranty

Carmanah Marine Lanterns are covered by a standard 3-year pro-rated warranty. A warranty card
is supplied with each unit. The warranty can also be viewed online at:
http://www.carmanah.com/content/products/warranty/

Customer Service

Before contacting Carmanah’s customer service department, please have the serial number of
the Model M601 or M700 Series Lantern available, a brief description of the problem, as well as
all details of installation and recharging efforts.

To contact Carmanah’s Customer Service Department:
Mail: Carmanah Technologies Corp.

Building 4, 203 Harbour Rd.
Victoria, BC Canada V9A 3S2

Phone: + (250) 380-0052
877-722-8877 (Toll Free in U.S and Canada)
Fax: + (250) 380-0062
Email: customerservice@carmanah.com
Website: www.carmanah.com

Additional Products

Carmanah offers a variety of solar-powered and energy efficient LED lighting products. For
marine applications, the M501 (1 NM) and M704-5 (4 NM) series solar-powered LED lanterns
also enhance visibility for navigation and safety during nighttime hours and in poor weather. For
more information on these and other products, please visit our website at:
www.solarmarinelights.com.
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