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Intfroduction

Welcome to the FATHOM Mk V CCR, a closed circuit rebreather designed for the most demanding diving
environments. The FATHOM Mk V CCR combines high quality materials, precision machining, and simple
intuiive operation. The FATHOM Mk V CCR is the measure of exploration.

This manual is not intended to replace formal training with a factory authorized FATHOM Mk V CCR
insfructor, nor does it cover all relevant topics for CCR diving. Itis designed to supplement your training and
act as a reference for future use. Inside, you will find detailed information about the components, assembly,
breakdown, cleaning, and maintenance of your FATHOM Mk V CCR. It is exiremely important that you
read this manual in ifs enfirety and understand the information contained as well as its practical application
prior fo diving your rebreather.

Warning, Caution, and Notice Statements

Periodically you will see special warning, caution, and nofice statements that highlight information
that requires special attention. These notices are highlighted using the following format:

4 )

NOTICE statements are used to nofify the user of information
regarding installation, operation, maintenance, performance,
general fips that are important, or statements describing

a procedure or situation that might cause domage

fo the device but is unrelated to physical injury.

statements indicate a hazardous situation which,
if not avoided, could result in minor or moderate injury.

WARNING statements describe potentially hazardous
situations which, if not avoided, could result in serious injury
or death. Avoid these situations under any circumstances.
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Closed Circuit Rebreather

A closed circuit rebreather (CCR) is a type of self-contained underwater breathing apparatus (SCUBA)

that recycles a diver's exhaled gas by removing carbon dioxide (CO,) and replacing metabolized oxygen.
The essential components of a rebreather include a flexible breathing bag known as a counterlung, a means
of removing CO,, a means of replacing metabolized oxygen, and a means of adding diluent gas.

CCRs are broadly categorized as either electronic (eCCR) or mechanical (mCCR), which refers to

how they add oxygen. Within the mCCR category is a subcategory of CCRs that ufilize a needle valve to control
oxygen addition. Another broad categorization is how the CCR is worn on the diver. The CCR can be backmounted,
sidemounted, chestmounted, or a hybrid. The FATHOM Mk V CCR is a backmounted mCCR.

CCRs have advantages and disadvantages when compared to open-circuit diving. The advantages
include significant gas efficiency, which results in practical advantages such as increased duration, reduced
logistical requirements, and cost savings. Other advantages include increased warmth, silence, and lack

of bubbles.

The disadvantages of CCRs include complexity, insidious failure modes such as hypoxia, which can
overcome a diver with litfle fo no warning, and upfront costs. The key is to weigh the advantages against
the disadvantages to determine whether CCR diving is warranted. This determination is diver specific
and depends on the type, location, and depth of dives being planned. CCRs provide a significant safety
advantage for dives exceeding 60 msw,/200 fsw.
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Closed Circuit Rebreather

Inherent Risks

There are several inherent risks to rebreather diving that divers need to be aware of in order to prevent
injury or death. These risks, known as the three H's are hypoxia, hyperoxia, and hypercapnia.

Hypoxia is the result of insufficient oxygen in the diver's breathing gas which starves the diver's fissues of
oxygen causing confusion, reduced motor function, unconsciousness and ultimately death. This can occur
due to a system failure or user error. In the case of a Fathom CCR, failure to open the oxygen cylinder or
needle valve, or a complete loss of oxygen supply, could lead to hypoxia if not noticed and corrected
by the diver.

Hyperoxia occurs when a diver is exposed o oxygen in high concentrations for prolonged periods

and can result in central nervous system (CNS), pulmonary, or ocular oxygen toxicity. This occurs when
oxygen exposure limits are exceeded due to either excess oxygen being added to the rebreather by either
a malfunction or a human error in dive planning or execution. CNS oxygen foxicity is the most immediate
concern since it can cause a seizure, which is typically not a survivable event underwater. The limitations
for oxygen exposure are clearly outlined in your provided training materials.

Hypercapnia is an excess of carbon dioxide (CO,) in the diver’s bloodstream causing increased breathing
rate, anxiety, confusion, perceptual narrowing, headache and eventually unconsciousness. There are several
rebreather components which are critical for removal of CO, from the breathing loop. Incorrect assembly
of the rebreather and exceeding the limits of the CO, scrubber are the primary causes of hypercapnia, but
incorrect gas choices and exertion can also lead to CO, accumulation.

Methods of prevention, recognition and correction are covered thoroughly in your fraining materials as well
as in class by your instructor. Special attention should always be given when assembling your rebreather
and completing predive checks, as well as confinuous systems checks throughout the dive, to ensure the
rebreather is functioning correctly. It is also imperative that you continue to practice skills necessary for
managing failure modes offen so you can manage issues safely when they arise.
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Components

This section discusses the individual components of the FATHOM Mk V CCR with detailed descriptions
of each component’s function and use. The individual components are divided into the following sections:
breathing loop, scrubber, oxygen addition, diluent addition, head, displays, and gas cylinders.

The FATHOM Mk V CCR offers several configurations as well as periodic updates. As such, it is possible
that not all components listed in this manual are installed on your unit or may appear slightly different than
yours. The images and descriptions found in this section are for reference only and may not accurately

represent all FATHOM Mk V CCRs produced.
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Components

Breathing Loop

The FATHOM Mk V CCR’s breathing loop consists
of counterlungs, bail-out valve (BOV), loop hoses,
and T-pieces. These components direct the flow

of gas around the loop, allowing the scrubber
material to absorb carbon dioxide and the sensors
to measure and report the oxygen content to the
moniforing devices.

Counterlungs

The counterlungs are the variable
volume portion of the breathing
loop, which expands and
contracts as the diver inhales
and exhales. Counterlungs

are broadly classified by their
location on the diver, i.e., front
mounted or back mounted
counterlungs. The location of
the counterlungs in relation

fo the lung centroid has
significant influence on the work
of breathing.

The FATHOM Mk V CCR has
back mounted counterlungs (BMCLs), which
provide excellent work of breathing in all positions
while keeping the diver's frontal area free of clutter
and minimizing their profile. The counterlungs
are separated into inhale and exhale lungs. The
exhale counterlung acts as a water trap between
the mouthpiece and the scrubber canister and has
an exhaust valve, which acts as an over pressure
valve (OPV) and allows the diver to manually vent
gas or dewater the unit. The counterlungs can be
separated and removed from the unit via zippers for
cleaning and drying.
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Components

BOV

The bail-out valve (BOV) has many of the same
features as the DSV with the addition of a second
stage regulator, which provides the diver with
open circuit gas when the valve is in the surface
(closed) position. This simple feature means that as
long as gas is plugged in to the diluent MAV, the
mouthpiece is always a source of gas for the diver.
The BOV also provides a secondary means of
adding gas to the loop if needed.

Mushroom valves must be tested
regularly to ensure proper function.
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Components

Loop Hoses
The FATHOM Mk V CCR utilizes

flexible stretch hoses in front and
more traditional sfiff hoses in

the rear. The front stretch hoses
allow divers to turn their head
more easily while the rear hoses
offer greater durability in case
they come in contact with the
ceiling. The loop hoses connect
to the DSV or BOV with bayonet
fittings to enable quick visual
inspection and service of the
mushroom valves, while the head
connections are threaded for
added security.

T-Pieces

The T-pieces are the connection
point between the loop hoses
and counterlungs. The FATHOM
T-pieces are large-bore
machined Delrin and incorporate
a water block to direct any water
in the breathing hoses down into
the counterlungs instead of info
the scrubber canister or back

to the mouthpiece.
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Components

T

RADIAL

AXIAL

Scrubber

Carbon Dioxide (CO?2) is a byproduct of the
metabolic process. One of the primary functions
of a rebreather is to remove the diver's exhaled
CO2 from the loop. The scrubber basket, which
houses the CO2 absorbent, sits in the scrubber
canister and mates with the CCR head.

Radial vs Axial

There are two primary scrubber designs: radial
and axial, both of which typically have a cylindrical
shape. As its name implies, a radial scrubber flows
gas along a radius of the circular cross-section,
either from the curved sides of the cylinder info

a central tube or vice versa. This means that the
breathing gas only has to travel a short distance
through the scrubber material over a large surface
area, which maximizes dwell time and improves
efficiency. Increasing the length of the scrubber
does not increase the distance the breathing

gas must pass through the media, meaning no
increase in work of breathing. Because of the
shorter bed length, extra care must be taken when
packing a radial scrubber to avoid channeling
and breakthrough.

Conversely, an axial scrubber moves the breathing
gas axially from one end of the cylindrical scrubber
to the other. This decreases the surface area of the
sorb bed, but increases the distance the breathing
gas must fravel through, increasing breathing
resistance. Because of this, an axial scrubber is
limited in ifs size (and duration) as work of breathing
increases dramatically as scrubber bed length is
increased.

12
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Components

Scrubber Capacity
The FATHOM Mk V CCR uses a radial scrubber

design with an inside to out direction of flow to
minimize work of breathing while maximizing
scrubber efficiency. Two sizes of radial scrubber are
available for the FATHOM Mk V CCR, 2.3 kg/5 Ib
and 4 kg/8.8 lbs. The 2.3 kg/5 Ib scrubber basket

requires a spacer whereas the 4 kg /8.8 lbs does not.

Scrubber Canister

The scrubber is housed in a Black Amalgon canister,
which is nearly indestructible and insulates the
scrubber four hundred times better than aluminum.
Constructed of fiber-reinforced thermoset epoxy
matrix, Black Amalgon features an ulira-smooth
inner surface. It is a lightweight, high-strength,
corrosion-resistant composite alternative to
aluminum. Both the head and bottom are CNC
machined Delrin and secured to the canister with

a strong and simple latchless line-lock design that
streamlines the profile and eliminates snags or
broken latches. With both the head and bottom

in place, the scrubber canister measures

16in/41 cm tall and 7 in/18 cm diameter. The
canister bottom has a recessed water trap that holds
6 to 8 chammies to absorb condensation and small
amounts of water. The FATHOM scrubber canister
also accepts the Cis Lunar and 8 1b/3.6 kg ISC
Meg radial scrubbers without a spacer.

FATHOM Mk V CCR User Manual
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Components

Head

The head is the central component of a rebreather
which houses the oxygen sensors, sends information
to the PO, monitoring devices, and connects the
loop hoses to the scrubber canister. The FATHOM
Mk V CCR's head was designed with simplicity,
minimal static loop volume, and the smallest
possible footprint as primary objectives. It is
machined out of a single piece of Delrin with
removable hose connections and cell holders,
allowing for replacement in the event of damage
during transport. A 0.5 kg/ 1 Ib stainless steel
handle is mounted to the back of the head and
offers protection against contact with the diving
environment or rough handling during transport.
The handle provides a convenient means of lifting
the unit and removing the head.

Pro-tip: Use positive pressure from the MAYV to remove
the head prior to complete disassembly.

There are no batteries or exposed wiring inside

the head, only a fully potted splitter/isolation board
that allows for two separate cell monitoring devices,
such as a handset and HUD. Only the gold-plated
male SMB connectors protrude from the potting.
Once the sensors are removed, the head can be
fully submerged in your rinse bin for cleaning.

14
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Components

Oxygen Sensors

Oxygen sensors tell us the oxygen content in

a gas. Those designed for use in rebreathers are
typically electro-galvanic fuel cells which generate
an electrical charge when exposed to oxygen.

The voltage output is proportional to the partial
pressure of oxygen to which the sensor is exposed
and is measured in millivolts (mV). They have a finite
lifespan, and in-water failure can result in the diver
being unaware of the contents of the gas they are
breathing leading to hypoxia or hyperoxia.

The most common failure modes for oxygen sensors
are current limiting and non-linearity, both of

which are more common as sensors age but can
also happen spontaneously. It is critical that close
aftention is paid to sensor health during setup and
throughout each dive.

The FATHOM Mk V CCR head contains three
Analytical Industries PSR-11-39-FDS oxygen sensors
which all face downwards while the diver is in a

prone swimming position. This reduces the potential
for moisture collecting on the sensor faces, which
can create inaccurate PO, readings.

Current limiting describes a situation where the
oxygen sensor cannot read above a given value.
All oxygen sensors are current limited; however, it is
important that the current limiting is well above the
useable range for diving.

Current limiting can be extremely dangerous if two
or more sensors become limited at the same time.
If multiple sensors were to be limited to a PO, of
1.1 bar, they may calibrate accurately at 1.0 bar,
but will be limited to 1.1 bar as the diver injects
increasingly higher levels of oxygen into the loop
trying to reach a PO, of 1.2 bar, while the actual
PO, in the loop could be far greater and result in
hyperoxia. This scenario is most common when
divers use sensors beyond their expiration date
or for more than 12 months.

To check the cells for current limiting, the diver can
perform an oxygen flush on a dive at or around

6 msw,/ 20 fsw ensuring the sensors can read up to
PO, 1.6 bar. This can be done at the start of the dive
where conditions permit or at the end of the dive at
deco, however; both scenarios can be problematic.
Performing this check ot the beginning of a dive can
be difficult if not dangerous in a dynamic open-
water environment. However, doing it ot the end

of a dive during deco or a safety stop requires the
diver to blindly frust the sensors on the dive. A better
method is to check the cells for current limiting with
a cell-checker which is a pressure pot that can
pressurize the sensors in oxygen fo at least 2.0 bar.

FATHOM Mk V CCR User Manual
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Non-linearity and current limiting are related and
often symtoms of the same problem. All current
limited sensors are non-linear but not all non-liner
sensors are current limited in the usable range.
While current limiting is relafively easy fo check
for, non-linearity can be insidious because the
sensor output fapers offin a curve as the actual
PO, increases. This can be dangerous because
the sensors appear fo be reading correctly within
the appropriate range, but it is taking more oxygen
to drive the output up than it should and the PO, of
the loop can become hyperoxic without the diver's
knowledge. Again, this scenario is most common
if the diver is using sensors beyond their expiration
date or affer more than 12 months of use.

To check linearity, divers must pay close attention
during the calibration phase of the setup and cross
check the sensors voltage output in air vs oxygen
to ensure the relafionship is linear. For example, if a
sensor’s output in air at sea level (PO, 0.21) is 10
mV, we can calculate that we expect it's output in
oxygen (PO, 1.0) to be by simply dividing 10 mV
by 0.21 resulting in 476 mV. We can also use a
cell checker to verify linearity up to 2 ata to ensure
all sensors are linear within the expected operating
range. This process is part of the Fathom CCR

Periodic Checklist and should be completed at least

every three months or whenever the diver hasn't
been in the water for more than a month.

WARNING ltis extremely important
that sensor health is monitored closely. Just
because the electronics pass calibration
during setup does NOT mean the sensors

are performing properly.

\ y

Gas Injection

Both oxygen and diluent are injected directly into
the head. Diluent injects into the inhalafion side

directly over the face of sensor #1, allowing for
rapid cell verification. Oxygen injects info the
exhalation side of the head, allowing ample time
for homogenization as the gas passes through

the scrubber prior to reaching the oxygen sensors.

16
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Components

Oxygen Addition

The heart of any rebreather is its oxygen addition
system. CCRs are broadly categorized as either
electronic or mechanical, which refers to how

they add oxygen. eCCRs utilize an electronically
controlled solenoid that adds small bursts of oxygen
to the loop as needed while most mCCRs use a
fixed-orifice, aka a leaky valve, that constantly
bleeds a small amount of oxygen into the loop to
meet the diver's metabolic needs. The FATHOM
Mk V CCR is unique in that it uilizes a needle valve,
which allows for precise regulation of oxygen flow
and can be adjusted underwater to match the
diver’s changing metabolic rates.

INCREASE ()

A

b DECREASE

V

Adjustable CMF

The main criticism of a traditional fixed-orifice
mCCR is that the oxygen flow must be set to your
resting metabolic rate, and then requires the diver to
manually add oxygen during the dive to meet their
current mefabolic needs. Unfortunately, this requires
the most attention when the diver is working hard
and possibly task loaded. While not quite as much
work as diving an eCCR manually, this can certainly
add to task loading.

The FATHOM needle valve, which is incorporated
into the oxygen MAV, allows the diver to precisely
adjust the flow of oxygen info the breathing loop.
The needle valve has all the advantages of a
fixed-orifice constant mass flow (CMF) system with
few, if any, of the drawbacks. The key difference
between a needle valve and a traditional fixed-
orifice is that the needle valve allows the oxygen
flow to be adjusted in the water during the dive.

However, unlike needle valve systems of the past, the
FATHOM Mk V CCR employs a needle valve with
a non depth-compensated, or absolute pressure,
first stage, creating an adjustable, on-the-fly CMF
system. This system consists of two main components:
the absolute pressure oxygen regulator, which
provides CMF, and the needle valve, which provides
in-water adjustability. These components work
together to give the diver the best of both worlds.
The needle valve allows the diver to precisely set the
oxygen flow to meet their current metabolic needs
and the CMF eliminates the need o constantly
adjust the needle valve with depth changes.

Once the needle valve is dialed into the diver's
metabolic needs, it only needs to be adjusted
when those needs change, such as swimming
versus hanging on deco. While this may sound
challenging, brand new CCR divers frequently
comment on how intuitive and easy to use it is.

1 (145 psi/14.7 psi/ata-2 ata) x 33 fsw,/ata = 260 fsw (Note: always subtract 2 ata when calculating the maximum operational depth of a CMF system.)

FATHOM Mk V CCR User Manual
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The other frequently noted drawback of a mCCR
with a CMF regulator is a depth limitation that is
reached when the first-stage intfermediate pressure is
equal to the ambient pressure. For example, a CMF
system with a 10 bar/ 145 psi intermediate pressure
(IP) has a practical depth limit of 81 msw,/260 fsw.!

The FATHOM Mk V CCR addresses the depth limit
by modifying the oxygen first-stage with a stronger
spring that allows for higher intermediate pressures.
The first-stage intermediate pressure is factory set

to 14 bar/205 psi for a practical depth limit of

120 msw,/400 fsw. If a deeper maximum depth is
needed, the intermediate pressure can be increased
in the field to 20 bar/290 psi for a practical depth
limit of 180 msw,/600 fsw. Deeper than that,

a standard depth-compensated first-stage can be
used. Low pressure hoses rated for 28 bar/400 psi
are used to safely handle the increased pressures,
which is actually easier on the first-stage high
pressure seat due to the lower pressure differential.
The oxygen first stage is also fitted with @

25 bar/360 psi adjustable pressure relief valve
(APRV) to protect the low pressure hoses from
rupture in the event of a high pressure seat failure.

Smaller orifices and higher intermediate pressures
can be used in a fraditional fixed-orifice mCCR for
deeper depths, but the risk of a blockage from debris
is significant, and the options are limited by orifice
availability. Conversely, the needle valve minimizes
the risk of a blockage from debris, since it can be
opened up to allow small particles to pass.

A fixed-orifice requires that the first stage
intermediate pressure be adjusted to achieve a flow
rafe that corresponds to the diver's metabolic needs,
typically around 0.6 to 0.8 L/min. The needle valve,
however; allows the first-stage intermediate pressure
fo be set to any pressure since the needle valve
handles the flow adjustments.

The oxygen MAV, which contains the needle-valve,
is ported directly into the exhaust side of the head
so oxygen must fravel through the scrubber and mix
with loop gas before reaching the diver.

Oxygen First Stage IP Adjustment

The higher the intermediate pressure, the more
stress placed on components such as low pressure
hoses, overpressure valves, efc. Be sure to select
an [P that comports with the depth range of dives
you intend to make regularly. When deciding on
an IP, use the maximum depth you will realistically
achieve in atmospheres, making sure to add

two atmospheres as a safety measure. This is

the minimum IP in bar (if your IP gauge is in psi,
you will need to convert ata to psi) to dive to

that maximum depth. For example, let's look

at a maximum depth of 120 meters/395 feet:

Metric: (120 meters/10) + 2 = 14

Min IP =14 bar
Imperial: (395 feet/33) + 2 =14
Min IP = 14 bar

We can also calculate the maximum operating
depth of a specific IP by doing the reverse. For
example, a standard first stage has an IP set around
10bar/ 145 psi:

Metric: 10 bar-2 ata = 8 ata
8 ata = 80 msw maximum operating depth

Imperial: (145 psi/14.7 psi-2 ata) x 33 fsw =
260 fsw maximum operating depth

18
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Adjustment: Adjusting the IP on your FATHOM

Mk V CCR is fairly straight forward. Equipment you
will need includes a spanner wrench to remove the
environmental endcap, a & mm allen wrench, and

an IP gauge.

1. Remove the refaining ring with a spanner wrench
and remove the Delrin blanking plug under it.

2. With the first stage attached to a cylinder with the
valve turned off and the IP gauge plugged info the
LP inflation hose from the first stage, slowly turn on
the cylinder and check the current IP.

3. Insert the allen key into the spring adjuster
and turn clockwise to increase the IP or
counterclockwise fo lower it. Make adjustments
in small increments, about 1,/8th of a turn per
adjustment until the desired IP is reached.

4 )
CAUTION The oxygen first stage comes
setto 14 bar/205 psi from the factory. It is
adjustable up to 20 bar/290 psi. Exceeding
20 bar/290 psi can cause domage

fo equipment and catastrophic failure.

FATHOM Mk V CCR User Manual

19



Components

Submersible Pressure Gauge (SPG)

The oxygen first stage is equipped with a miniSPG
so oxygen pressure can be verified immediately
prior to diving. A standard SPG on a high pressure
hose which can be viewed during the dive is
acceptable, but adds several unnecessary failure
poinfs and adds very litfle useful information. Keep
in mind that a 3L of oxygen can last upwards of ten
hours. If divers want to monitor their oxygen supply
during the dive they are encouraged to use @
wireless transmitter. The Shearwater Petrel 3 handset
can monifor up fo four fransmitters.

4 N
WARNING The adjustable pressure relief
valves [APRV) on both the oxygen and
inflation regulators must never be removed
during use. A leaking APRV may indicate a
high pressure seat failure in the first stage or
it may just need to be adjusted. Either issue
should be addressed prior to use.

20
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Needle Valve Adjustment

Over time, the needle valve may need to be
adjusted to allow it to continue to operate within
the desired range. This is a simple process which
requires only a 1,/16" allen key and the included
flow meter, which is used to measure the flow rate
of oxygen through the needle valve. The flow meter
measures the flow in liters per minute (lpm). The
needle valve is not designed for shut-off service
and should be set with a slight flow between

O and O.1 lpm. Setting the needle to shut-off flow
completely can damage the needle valve.

CAUTION Avoid closing the needle valve
with force to prevent damage to the needle.
The handle stop is secured by a set screw,

which can be overcome by excessive force.

1. Connect the oxygen feed hose to the flow meter,
ensuring the flow meter is standing upright on
a level surface.

2. Connect the oxygen first stage to a cylinder
and turn on the gas.

3. Set the needle valve to the “closed” position
and note flow rate. The flow should be between
O and O.1 lpm.

4. 1f the flow is out of range, slightly loosen the
handle set screw so that the handle can slide
up and down on the stem.

5. Use the handle to adjust the needle valve until
a flow rate between O and 0.1 lpm is achieved.
Push the handle down until it sfops and re-fighten
the set screw.

FATHOM Mk V CCR User Manual
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Oxygen MAV

The Manual Addition Valves (MAVs) are the
mechanisms which allow the diver to manually inject
oxygen or diluent info the loop. The needle valve is
incorporated info the oxygen MAV, which allows
divers to add oxygen manually through a recessed
button. The oxygen MAV uses an industry standard
BC inflafor cartridge that can be easily rebuilt or
replaced. The oxygen MAV uses 90 durometer
Viton o-rings due to the increased IP pressure

and oxygen service.

NEEDLE VALVE
Q
IN ouT BYPASS ouTt
l 1 1 1
I | I 1] I
4 )
_»4 MANUAL ADD
BUTTON
re——| I—+
N s o

OXYGEN MAV

Diluent Addition

Diluent MAY

Offboard diluent gas is plumbed in through a female
QC-6 connector on the bottom of the diluent MAV
and ported directly into the inhalation side of the
head where it is directed over the face of sensor #1.
This allows for instant cell verification with a known
gas source. The diluent MAV also has a bypass port,
which can be used to plumb gas to a BOV or ADV.
The button is recessed to avoid accidental diluent
addition. Like the oxygen MAV, the diluent MAV uses
an industry standard BC inflator cartridge that can
be easily rebuilt or replaced.

-
t

IN

DILUENT MAV
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Displays

Displays allow the diver to monitor the oxygen
content in the breathing loop. The FATHOM

Mk V CCR utilzes a primary and secondary display
for redundancy. The loss of a single PO, monitor
without a backup would force a diver to bail out

fo open circuit. As such, all FATHOM CCRs have
redundant PO, monitoring.

Handset

The handset is the primary means of moniforing the
oxygen content in the breathing loop. Often, the
handset can monifor various other funcfions including:
depth, ime, decompression status, compass, and gas
pressures through wireless air infegration (Al).

The FATHOM Mk V CCR utilizes the Shearwater
Petrel 3 Analog Cable Gland (ACG) model in
Closed Circuit/Bail Out (CC/BO) or PO, mode
as the primary display.

The optional Shearwater NERD 2 Analog Cable
Gland (ACG) model in Closed Circuit/Bail Out
(CC/BO) or PO, mode can be used in place of
the Shearwater Petrel 3 and has nearly identical
information displayed in the diver's field of vision.

Both the Petrel 3 and NERD 2 utilize a 4-pin AK
connector/cable. The AK cable is a wet-pluggable
design and has a locking sleeve to prevent
separation during a dive.

Please refer to the following Shearwater User
Manuals for specific setup and use information.

> Petrel 3 Manudl
> NERD 2 Manual

FATHOM Mk V CCR User Manual
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Components

Heads Up Display

The Heads Up Display (HUD) is a visual display

that provides the diver with essential PO2 information.
The FATHOM HUD utilizes a modified Smithers
Code, which is a system of flashing lights that
communicates PO?2 information to the diver. The HUD
monifors each of the three sensors and displays the
PO2 on three LEDs. Each of the LEDs corresponds o
a sensor. Each LED can flash red, white, blue, green,
or amber. The brightness of the LEDs is adjusted
automatically based on ambient light.

The HUD flash pattern is:

» Assingle amber flash is 1.0 bar/afa.

» The number of green flashes is the number
of tenths above 1.0, so three green flashes
is 1.3 bar/ata.

s> The number of blue flashes is the number of tenths
below 1.0, so two blue flashes is 0.8 bar/ata.

The HUD display has an accelerometer, which allows
it to be turned on, turned off, and calibrated with taps.
Five taps turns the HUD on, five taps turns it off, and
three taps put it in calibrate mode, which must be
accepted with three more taps.

When the HUD s first switched on, all three LEDs will
flash green at full brightness for one second (o load
the battery), then the center LED (cell 2) will indicate the
battery voltage, using one green flash for each 0.1 V
above 3.0V, and one red flash for each 0.1 V below
(e.g. 3.3 V=4 green flashes, 2.8 V = 2 red flashes).
One amber flash indicates 3.0 V. It is worth replacing
the battery when it gets to 2.9 V or below, indicated
by red flashes at startup. Battery life will depend
somewhat on LED brightness and how often they

flash (i.e. how close to a PO2 of 1.0 you are diving).
A SAFT LS14250 primary cell should provide 200+
hours of diving. The HUD has an auto-off feature. If the
PO2 does not change for an hour the HUD switches
itself off.

m Display
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The FATHOM HUD has a visual alarm feature,

a disfinctive high-visibility warning alternates with

the flash pattern if the average PO?2 of enabled cells
is below 0.4 PO2 or above 1.6 PO2. The visual
alarm rapidly flashes alternating red and white LEDs
at full brightness to get the diver’s affention. The visual
alarm is disabled when the HUD is dry on the surface.
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Components

Calibration is the process on the rebreather’s
monitoring devices (handset or HUD) used to align
the oxygen sensors’ output in millivolts to a known
partfial pressure of oxygen.

To calibrate the FATHOM HUD, flush the loop

with 100% oxygen and tap the HUD display three
times. All three LEDs will come on for 5 seconds

to indicate calibration mode. If you don't see that,

it didn't get the command. Once in calibration
mode, tap the HUD display three times again to
confirm calibration. Cells that calibrate correctly
flash green for 1 second, and if there is a problem
with an individual cell, that cell's LED will flash red
for 1 second. Each cell calibrates independently

of the others. Calibration failure may occur because
the cell voltage is out of range (e.g. below 35 mV
in 100% oxygen) or the cell voltage is unstable.
Calibration data (and other settings) are refained
even if power is disconnected (e.g. when changing
the battery). After you calibrate, each of the sensors
should be flashing one amber. That means the PO,
is between 0.95 and 1.05. The actual value that's
used for calibrafion is 0.98.

Gas Cylinders

The FATHOM Mk V CCR is designed to allow

the diver flexibility in cylinder size and configuration.
While there are several options available to divers,
we will primarily reference the Cave and Tech
configurations.

The Cave configuration utilizes 3L or AL30 onboard
oxygen and inflation cylinders with diluent being
supplied offboard, typically by sidemounted bailout
cylinders. The oxygen cylinder is fitted with a right
hand DIN valve and the inflation cylinder is fitted
with a left hand DIN valve. In the Cave configuration,
onboard cylinders are secured to the canister

with the valves up using low profile Kent Tooling
mounts. The valve up orientation improves diver frim,
eliminating the typical foot heavy trim common with
many rebreathers. It also places valves where they
can be easily reached and allows for a wide range
of cylinder sizes and configurations without needing
fo change regulator hose lengths.

Another popular configuration for the FATHOM
Mk V CCR is the Tech configuration, which utilizes
two 8L/LP50 steel onboard bailout cylinders
connected by a flexible manifold, i.e., LOLA valves
and manifold. The bailout cylinders are mounted to
the canister with semi-permanent mounting brackets.
Oxygen and inflation gas are supplied by inverted
3L steel cylinders with inline valves mounted on
Kent Tooling brackets behind the bailout cylinders.
This configuration works extremely well for boat
diving or situations where sidemounted bailout is
impractical. One advantage of this configuration

is its similarity to open circuit doubles.

The Tech Lite configuration is a variant of the Tech
configuration that utilizes AL40 bailout cylinders
and an AL3 oxygen bottle. This variation is ideal
for wetsuit diving or where less weight is needed.

FATHOM Mk V CCR User Manual
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Preparing for a Dive

Great care must be taken when preparing your
FATHOM Mk V CCR for a dive to ensure proper
operation. For this reason, the FATHOM Mk V CCR
Build Checklist should be used anytime the unit

is being prepared for diving. This section of the
manual will explain each step of the assembly
process as outlined in the build checklist. As each
step of the assembly is completed, fill out the
checklist with the information requested. Detailed
instruction and practice of assembly will be

MyFathom

My Rebreathers

Build Checklist

02 Cell Data
covered in your fraining course. Both the Periodic
and Build Checklists are available in printed format Dive Log
(see Appendix 1) and in the MyFATHOM app,
which is available for both i(OS and Android. The Documentation
interactive checklists on the MyFATHOM app are

paperless and always available on your smart Certification Cards
phone. In addition, each checklist can be saved
and sentf to a teammate or instructor for verification.

Ideally you will build and test your unit the night
before diving in a protected and relatively clean
environment such as a garage or workshop. Do
not affempt to build and test your unit on a rocking
boat on the way to the dive site.
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Preparing for a Dive

Periodic Checklist

The FATHOM Mk V CCR has a Periodic Checklist
and a Build Checklist. The Periodic Checklist should
be used at least every three months or anytime

you haven't dived the unit for more than a month.
The Periodic Checklist consists of verifying that the
oxygen flow is within specifications and that the
oxygen sensors are linear and not current limited.

Oxygen Flow

1. Check and record oxygen first stage infermediate
pressure (IP). IP should be
205-290 psi/ 14-20 bar.

2. Check and record min flow through the oxygen
needle MAV. With valve fully closed, flow should

be between < 0.1 lpm.

Oxygen Sensors

1. With sensors installed in head and handset
connected, check and record air mV for all three
sensors in the first column of table. Divide air mV
for each sensor by 0.21 and record in second
column of table. Multiply result by 2 and record
in third column of table.

2. Flush sensors with 100% oxygen and calibrate
both handset and HUD.

3. Record oxygen mV @ 1 ATA in fourth column
of table.

4.1f a pressure pot is available, increase pressure
to 2 ATA (14.7 psi/ 1 bar) and record oxygen
mV @ 2 ATA in fifth column of table.

5. Compare columns four and five (actual) to
columns two and three (expected) respectively
to evaluate cells for linearity and current limiting.
If actual mV reading deviates > 10% from
expected mV reading, replace sensor.

FATHOM Mk V CCR User Manual
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Preparing for a Dive

Build Checklist

The Build Checklist should be used every time you
prepare the unit for diving and consists of inspecting
consumables, assembly, pressure tests, and
calibration (if needed).

Consumables

The assembly process should begin by inspecting
all of the consumables to ensure there is adequate
capacity remaining. Consumables, which become
depleted during normal use and must eventually be

replaced, include: oxygen, diluent, oxygen sensors,
batteries, and CO?2 absorbent.

11:28

¢  Build Checklist

o0 o @ @

Oxygen Diluent Scrubber Batteries 02 Sens

Fathom Mk Il (020)

Oxygen

Pressure units

® psi O bar

02 Pressure: Opsi

NEXT Skip
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Preparing for a Dive

Oxygen and Diluent

1. Check oxygen and diluent fill pressures,
refill if necessary.

2. Analyze the contents of each gas, and properly
label them including: the oxygen content as
analyzed (to the nearest 0.1%), fill pressure,
inifials of who analyzed the cylinder, and the date
it was analyzed. Analysis and labeling should
always be done at the time the unit is assembled,
if more than a day has passed since analysis, it
should be re-done to ensure confidence in the
cylinder contents. Fill pressures should also be
double checked immediately before each dive.

11:28 ™

&

Kygen

Build Checklist

o

Diluent

Scrubber Batteries

Fathom MK 111 (020)
Diluent

Pressure units

® psi (O bar

Diluent Pressure: Opsi

02 Sensors

Back

Diluent FO2: 0%

Diluent FHe: 0%

NEXT

Skip
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Preparing for a Dive

11:28 ™

= Build Checklist

1 © 0o @ ©

kygen Diluent Scrubber Batteries 02 Sensors

Fathom Mk 111 (020)

Scrubber

Canister size

O 50b @ 838lb

Remaining scrubber duration: 0 min

Confirm stack timer |

Back NEXT Skip

Remaining Scrubber Duration

If the scrubber was previously filled, check the
remaining durafion and ensure it is adequate

for the planned dive. The Shearwater Petrel 3 has
a countdown stack timer that helps frack remaining
scrubber duration. As a general rule, the scrubber
duration is one hour per pound. If needed, refill
the scrubber:

1. Ensure you are in a well ventilated area
(outside is preferred), and on a flat and level
surface, avoid inhaling sorb dust and limit
contact with your skin.

2. Start with a clean and empty scrubber. Inspect
all o-rings for damage and proper lubrication.
If needed, lightly lubricate the o-rings with
oxygen compatible lubricant.

3. Remove the nut holding the scrubber lid in place,
remove the lid, and cover the interior section of
the scrubber with the cap to your sorb container
(or other object, such as a golf ball) to avoid
sorb spilling inside.

4. Fill the scrubber Va to Vs full with Sofnolime 797
or Intersorb 812 CO2 absorbent.
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Preparing for a Dive

5. Tap the sides of the canister gently and evenly
with both hands to allow the sorb to seftle and
fill the air spaces in between the granules.

6. Repeat until the scrubber is filled just above the
fill line eftched inside the top rim.

7. Install the lid, and continue to tap the sides of
the canister until you can begin to thread the
lockdown nut onto the center section of the
scrubber.

8. Confinue fo alternate tapping and tightening
the nut until the nut is flush with or slightly below
the top of the center section. If tapping the
sides of the canister is not enough to settle the
sorb sufficiently, you can gently tap the enfire
canister on the ground until you can screw the
nut down all the way. Be careful not to force it
and hit the canister too hard as you may damage
the scrubber as well as overpack the sorb.
Overpacked sorb will crush the sorb creating
unwanted dust as well as potentially having
adverse effects on the work of breathing.

9. The sorb should be packed tight with the lid's
spring fully compressed. The spring is designed
fo create pressure on the top of the sorb bed,
so if additional settling takes place en route to
the dive site, the lid remains sealed on the top

of the sorb bed, avoiding CO2 bypass.

FATHOM Mk V CCR User Manual 31



Preparing for a Dive

Check Handset and HUD batteries

1. Check and record the handset battery voltage.
Do not rely on the bar graph.

2.Turn on the HUD and record the battery voltage.

It is worth replacing the battery when it gefs
to 3.0V or below, indicated by orange or

red flashes at startup.

11:28 ™

&

luent

Build Checklist

® o © ©O

Scrubber Batteries 02 Sensors mV Air

Fathom Mk Il (020)
Batteries

Primary PO2 monitor:

@® Petrel2/3 (O NERD2

Handset battery chemistry:

Lithium 1.5V v

Handset battery voltage: 3.0V

HUD battery voltage: 3.0 V

Back NEXT Skip
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Preparing for a Dive

Check Oxygen Sensors

4 N
WARNING Using expired or failing
oxygen sensors is exiremely hazardous and
is responsible for many rebreather accidents.

Never under any circumstances dive an
expired or questionable sensor

. J

1. Check and record installation date to ensure the
sensor is not beyond 12 months of service OR
past its expiration date. If either condition applies
fo any sensor, it must be replaced prior fo use.

2. Record air mV of all three sensors prior
fo assembly.

11:29 ™

<&

tteries

Build Checklist

02 Sensors

® ©0

mV Air Assembly

Fathom Mk 111 (020)

Sensor mV in Air

Back

Cell1: 8.5 mV

Cell 2:8.5mV

Cell 3: 8.5 mV

NEXT

]
]

G

skip

@

Pressure Te:
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Preparing for a Dive

Assembly

1. Insert dry chammies into the bottom of
the canister.

2.IFyou are using the 5lb/2.3kg scrubber, you
will need to insert the appropriate spacer info
the bottom of the canister. If using the 8.8lb/4kg
scrubber, no spacer is needed.

3. Insert the scrubber info the canister.
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Preparing for a Dive

Inspect Head O-rings

12:19
There are 4 o-rings located in the head: two on
the outside diameter of the head which mates with < Build Checklist
the canister, and two on the exhalation port that

mates with the scrubber. It is important to closely : @) [/ (s ) ©

inspect these o-rings for proper lubrication, wear,
and debris. If needed, carefully remove, and clean
the o-rings with a towel. Lightly lubricate them with

gensors mV Air Assembly Pressure Tests mV 02

Fathom MKk 111 (020)

Assembly

oxygen compatible grease prior fo reinstalling.

4 A
NOTICE Do not use a metal pick to remove
o-rings, as they can easily cause damage to

the o-ring or score the sealing surface on the 2. Inspect head o-rings (4 total) »
rebreather. Use either a plastic pick, or simply
pinch the o-ring with your fingers to remove.

N J

1. Insert scrubber, spacer, & »
chammies mi

3. Install head w/line-lock B

4. Mount onboard cylinders »
Install the Head

5. Attach wing, counterlungs &

1. Line the head up straight on the unit and press Hackplat )
down evenly. You will feel the o-rings seat as
the head presses info the canister. If you feel 6. Flow test BOV/DSV mushroom »
resistance, remove the head and inspect the valves
o-rings for proper lubrication and to ensure they 7. Assemble breathing loop, MAVs, »
did not roll out of their groove or damage them. &regs

2. Once the head is seated properly in the canister,
insert the line-lock. Back NEXT Skip
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Preparing for a Dive

~ 'CAVERIG

Cave Rig

1. With the canister sitting upright, install the oxygen
(diver's right) and inflation (diver's left) cylinders
valves up by inserting the bottom of the bracket
and sliding into place.

2. Rock the unit back slightly until the cylinder
brackets lock into place. Check to make sure
the bracket and locking pin have seated properly
and the cylinders are secure.

Tech Rig

1. Install the oxygen (diver's right) and inflation
(diver's left) cylinders valves down by inserfing
the bottom of the bracket and sliding info place.

2. Check to make sure the bracket and locking pin
have seated properly and the cylinders are secure.

1. Inflation
i 2. Oxygen Y
% 3. Diluent/bailout

. First, install the wing directly to the single tank

adapter. If your wing has multiple mounting
options, start with the center grommets and adjust
based on your comfort/frim in the water.

.Next, install the counterlungs on top of the wing

with the OPV facing forwards. Counterlung
plocement may also need to be adjusted after
your first dive. In the water, the T-pieces should
sit on the back of your shoulder, just above your
shoulder blade for optimal comfort and work
of breathing.

.Install your backplate on top of the counterlungs

and install and tighten the wing nuts.

. Fix the top of the counterlungs to the shoulder

harness by folding the velcro on the counterlungs
around the haress and fastening it securely.
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Preparing for a Dive

Flow Test BOV or DSV

To ensure that the gas is properly directed through
the FATHOM Mk V CCR, special aftention needs
fo be given to the mushroom valves located in the
mouthpiece. They must be checked (visually and
functionally) prior to assembling the breathing loop.

4 N
WARNING A failed mushroom valve
can lead to hypercapnia, and there is no
pre-dive check that will detect a failure after
the loop has been assembled. A failed, or
questionable, mushroom valve MUST be
replaced prior to use.

- J

Visually inspect both the inhalation and exhalation
mushroom valves, looking for wear or warping.

If the mushroom valve appears misshapen in any
way, it should be replaced prior to use. Affer a
visual inspection, a functional check for proper
gas flow must be performed:

1. With the mouthpiece in the “open” position, tightly
cover the exhalation (left) mushroom valve with
your hand.

2. Genltly exhale through the mouthpiece, listening
and feeling for bypass on the inhalation (right)
side.

3. I you can hear or feel gas escaping from the
inhalation valve, the valve has failed and must
be replaced. See general care and maintenance
section for instructions for replacement.

4. Repeat the process on inhalation side, except
inhale gently against the mouthpiece.
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Preparing for a Dive

1. Inspect o-rings and lubricate all o-rings
seating surfaces.

2. |dentify inhalation and exhalation side loop hoses
(bayonet fittings which connect to the mouthpiece
are keyed differently)

3. Connect loop hoses to T-pieces and head,
taking care to not cross-thread the fittings

4. Connect loop hoses to mouthpiece.

1. Route diluent MAV hoses up through divers's left
shoulder D-ring and connect low pressure hose
fittings fo the head, being cautious to not over
fighten as this can damage the threads in the head.

2. Repeat process with oxygen MAV on diver's
right side.

3. If the unit is fitted with a BOV, connect low
pressure hose from diluent MAV to the BOV.

1. Install oxygen and inflation first stage regulators
on respective onboard cylinders and route hoses
appropriately.

2. Connect oxygen hose to oxygen MAV
and inflation hose to BC inflator (Cave rig).

3. Install regs on diluent/bailout cylinders.
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Preparing for a Dive

Pressure Tests

Prior to diving, the integrity of the breathing loop
and high pressure systems must be checked.

If a leak is detected, it must be identified and
fixed prior to diving.

Positive Pressure Test

1. Turn all eylinders off and purge all gas out of
high pressure components (Oxygen and Diluent
MAVs, BOV, efc) to ensure no gas leaks into
the loop while conducting the test.

2. Inhale through your nose and exhale into the
loop through the mouthpiece repeatedly until
the counterlungs are overfilled and close the
mouthpiece.

3. Wait three to five minutes and visibly inspect
counterlung volume to verify gas has not leaked
from the loop.

Negative Pressure Test

1. Turn all eylinders off and purge all gas out of
high pressure components (Oxygen and Diluent
MAVs, BOV, efc) to ensure no gas leaks info the
loop while conducting the test.

2. Open the mouthpiece and inhale through
it exhaling out your nose repeatedly until the
counterlungs collapse and loop hoses contract.

3. Quickly close the mouthpiece, trapping negative
pressure inside the loop.

4. Wait three to five minutes and visibly inspect that
the loop hoses have not relaxed, which would
indicate a leak in the loop.

Pneumatics Checks

1. Verify all high pressure systems (MAVs, BOV,
wing, drysuit) are functioning correctly.

12:24 ™M

& Build Checklist

ors mV Air Assembly Pressure Tests mV 02
Fathom Mk 1l (020)
Pressure Tests
Timer
- 00:03:00 +
- ]
Positive (3-5 mins w/gas off) =
Negative (3-5 mins w/gas off) »
Pneumatics (MAVs, wing, drysuit) »
Back NEXT Skip
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Preparing for a Dive

Calibration

While the FATHOM Mk V CCR handset and
HUD do not need to be re-calibrated each day,
the calibration must be checked to ensure that all
sensors are performing correctly. If any sensors’
millivolt output has deviated significantly (+/-10%)
since the last calibration, or appears to no longer
be linear, it should be replaced.

Failure to track sensor health and
verify linearity (NOT simply re-calibrating
each day), may increase risk of sensor failure
mid-dive.

1. Connect an oxygen source to the Diluent MAV
via QC-6. The diluent injection occurs in the
head, directly over the oxygen sensors

2. Open the mouthpiece.

3. Slowly inject oxygen while watching the handset
until PO, readings have stabilized. Either verify
that all readings are consistent with previous
calibration, or if a slight deviation is noficed,
recalibrate both handset and HUD (see handset
owners manual and FATHOM HUD addendum
for specific insfructions on calibration).

4. Record millivolt output in oxygen, compare
fo output in air, verify linearity (air mV,/0.21 =
expected mV in oxygen).

12:34

= Build Checklist

O ©0 © o

ors mV Air Assembly Pressure Tests mV 02
Fathom Mk 111 (020)
SensormVin 02
Flush with 100% oxygen &

Cell 1: 47.7 mV

-

-]

ﬁ

-]
@
-]

Cell 2: 30.0 mV

B

Cell 3: 30.0 mV

-]

Calibrate Handset/NERD
(®) Notrequired () calibrated
Calibrate HUD

(@ Notrequired () Calibrated

Back NEXT Skip
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Preparing for a Dive

On-Site Checklist

On-site checks are infended to be done at the dive
site or on the boat and presumes that some time has
passed since the build checklist was completed.

Verify Gas

> Analysis
> Pressures

Pressure Tests
» Positive
» Negative

Pre-dive Checklist

WARNING Pre-dive checks should be
completed on the surface, ensuring the unit
will sustain life prior to entering the water.

Pre-dive checks are intended to be done
immediately before entering the water.

Turn On
» All gas
> Handset & HUD

»> Don Unit <«

Test
» Bailout regs

s> Inflation

» MAVs

Prebreathe
y 3-5mins
» Set needle valve
» PO,>07

Splash!

-
WARNING Once pre-dive checks have
been completed, DO NOT shut down the
oxygen supply via tank valve. Doing so has
killed many CCR divers.

.

-

WARNING Never don a CCR with the
oxygen cylinder turned off.

.
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Disassembly and Cleaning

The level of disassembly and cleaning will depend on several factors including whether you plan to dive the
next day, whether you need to repack your scrubber, and how many days of diving you've done since the last
complefe disassembly and cleaning. A complete disassembly and cleaning is recommended if you plan fo take
one or more days off from diving and at least every time you need to repack your scrubber. Depending on your
scrubber size, this could mean as long as three days diving without a complete disassembly and cleaning. Even
if you don't do a complete disassembly and cleaning, a few quick cleaning tips are strongly recommended.

Quick Cleaning

1. Remove the line-lock and head from the canister
to allow the cells to dry out. Neither the LP hoses
or loop hoses need to be disconnected from
the head.

2. Pull out the scrubber and chammies to be dried
out. Wipe out the canister and any moisture
on the head with the chammies.

3. Wring out the chammies and lay them out
fo dry overnight.

4. Disconnect the BOV from the loop hoses and
rinse it with a Steramine solution.

5. Hold the exhaust loop hose above the t-piece
and pour Steramine solution into the exhaust loop
hose. The Steramine solution will enter the exhaust
counterlung.

6. Make the counterlung dump valve the lowest
point and dump the Steramine solution from
the counterlung.

7. If Steramine isn't available, use fresh water
and rinse several times making sure to dump
all the excess water from the counterlung.

8. leave the head and loop hoses disconnected to
dry overnight as long as the unit is protected from
the elements, i.e., rain.

Complete Disassembly
and Cleaning

The preferred method of cleaning is to fully
disassemble the unit and soak the components in
a fresh water rinse bin. After a thorough soaking
the components are removed, dried with a towel,
inspected, and laid out to dry completely.

Loop

The breathing loop and mouthpiece
MUST be disinfected regularly. Failure to do
so can result in fungal and bacterial growth
leading to serious lung infecfions

1. Remove BOV from breathing hoses
and disconnect low pressure hose from
BOV (if equipped).

.Rinse BOV thoroughly with fresh water in
both the open and closed positions to ensure
all components have been rinsed.

N

3. Disinfect the mouthpiece with Steramine.

4. Set aside to dry with the mouthpiece in the
open position.
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Disassembly and Cleaning

1. Remove HUD from HUD holder and unwrap
cable from loop hose.

2.Remove loop hoses from head and T-pieces.

3. Rinse thoroughly with fresh water.

4. Inspect loop hoses and o-rings for damage
and clean away any sorb or other residue,

5. Disinfect the loop hoses with sterimine.

6. Drain as much sterimine from the hoses
as possible

7. Hang to dry

1. Remove counterlungs from behind the backplate
(by either removing the backplate, or unzipping
the counterlungs).

2. Rinse thoroughly with fresh water.

3. Disinfect counterlungs with steremine.

4. Drain as much sterimine from the counterlungs
as possible.

5.Hang to dry

Head

1. Remove oxygen and diluent low pressure feeds
from the head.

2.Remove line-lock and pull the head out from
the canister.

3. Inspect the head for any salt water intrusion.
If evident, remove the oxygen sensors and rinse
the head thoroughly with fresh water.

4. Inspect o-rings for damage and clean away
and sorb dust or any other residue.

5. Dry contacts and re-install oxygen sensors.

6. Set the head aside to dry.

Canister

1. Remove scrubber from the canister and note the
remaining duration of the sorb, or discard sorb
if expended.

2. If you are discarding the sorb, clean any residual
sorb from the lid o-rings and scrubber.

3. Remove chammies and set aside to dry.

4. Rinse any sorb dust or other residue from inside
the canister with fresh water.

5. Thoroughly dry the inside of the canister.

MAVs

Rinse the exterior of both diluent and oxygen MAVs
thoroughly to remove any salt or sand buildup.

Storage

Once the unit has been broken down, cleaned,
and thoroughly dried, store in a cool and dry
environment until it's time to be assembled for
the next dive.
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General Care and Maintenance

Other than a bi-annual (every two years) factory service, the FATHOM Mk V CCR requires litile additional
maintenance. However, certain components should be inspected for wear during unit assembly and disassembly.

Oxygen Sensors

Oxygen sensors must be carefully maintained and
performance closely monitored to ensure proper
operation.

Storage

Always store sensors in a cool dry place away
from extreme temperatures (hot or cold). Avoid
fransporfing sensors in a way that will subject them
to shock, as this can easily damage the sensor.
Direct sunlight on the head can heat up the sensors
and cause them to respond outside their normal
range, and if prolonged enough can cause
permanent damage.

Monitoring

It is essential to track millivolt readings in both

air and oxygen. An expiring sensor will often
show a sudden drop millivolt output that will be
noticed if you have been keeping track. While this
sensor may be within tolerance and calibrate just
fine, it is on its way out and should be replaced
immediately. You should also check that your
cells are performing linearly on a regular basis,
and frack this performance as well. Cell checkers
help with this, as they allow you to check the cell’s
performance above 1 ATA to identify non-linear
behavior at a PO, above 1.0.

Replacement

Sensors should be replaced if or when any
of the following occurs:

» 12 months after installation.

> Manufacturer’s “do not use after” date
printed on the sensor is reached.

» Sensor shows signs of deterioration
(sudden drop off in millivolt readings, slow
response time, non-linear output, etc.).

» Sensor has been physically damaged
(dropped, flooded efc.).

» Sensor'’s millivolts exceed the manufacturer's
stated minimum (8.5) or maximum (14.0) range.

Be sure to write the installation date on each sensor
with a permanent marker. One method is to keep
the newest sensor in the #1 sensor position and

the oldest in the #3 position. This can be useful
information during a dive if one of the sensors starts
acting up.

Loop Hoses

Inspect the loop hoses for cracking and general
wear and tear, paying special attention to the areas
around the fittings and zip ties.

Hose Clamps

Hose clamps can loosen over time, inspect them
regularly to ensure they are snug.
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General Care and Maintenance

BOV

The BOV requires regular user serviceable
maintenance including lubrication and mushroom
valve replacement.

Lubrication

The BOV should be lubricated whenever it becomes
stiff and is difficult to operate with one hand.

To lubricate the BOV:

1. Remove the four (4) screws aftaching the
mouthpiece plate onto the BOV.

2. With the four (4) screws removed pull the
mouthpiece plate off of the BOV body. There
is one O-ring sealing this piece to the body.

3. With the plate removed and the BOV in dive
position you will be able to fit your finger inside
the BOV to push the mushroom valve holders out
of the BOV.

4. \With the mushroom valve holders out of the BOV,
place the BOV in the surface position and gently
apply silicone grease to the ball valve through
the inhale and exhale openings to the BOV. As
you open and close the BOV the silicone grease
placed on the ball valve will transfer to the
corresponding O-rings allowing a smooth one
handed operation. Replace the mushroom valve
holder assemblies taking care to maintain a left
to right flow of gas.

5. After complete reassembly, be sure to perform
a flow check on the BOV.

Note: this procedure is identical on the DSV.
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General Care and Maintenance

Mushroom Valve Replacement

Mushroom valves should be replaced whenever

a valve appears worn or fails the flow direction fest.

To replace a mushroom valve:

1. Remove breathing hoses from the mouthpiece.

2.Use an O-ring pick or needle nose pliers to
carefully pull the mushroom valve cage out
of the BOV.

3. Pull the mushroom valve out of the cage.

4. Inspect, clean and lubricate the mushroom valve
cage as necessary.

5. Install @ new mushroom valve by carefully pushing
the nipple through the hole in the center of the cage
and pulling through from the other side.

6. Re-install the mushroom valve cages and verify
flow direction by conducting flow direction tesfs.

BOV Second Stage Service

The second stage components should be serviced
by a qualified technician bi-annually or whenever
there is an issue. The second stage internal
components are standard Apeks brand and can
be serviced by any qualified Apeks technician.

Spares Kit

Having spare parts on hand will always be helpful
and may very well save a dive. Suggested items
to include are:

» Oxygen sensor

> O-ring kit

> Mushroom valve

» Upper and lower loop hose

» BC inflator cartridge for MAV

> SAFT LS14250 battery for HUD

> AA lithium battery for Shearwater handset
» Mouthpiece

Factory Service

The following services should be performed
af least every two years:

» Replace all o-rings

» Replace BOV mushroom valves

» Clean and service BOV

» Clean and service oxygen regulator

» Clean and service oxygen and diluent MAVs
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Technical Specitications

> Weight: 30.2 |b (13.7 kg) without cylinders or scrubber material

> Dimensions: 7 in (178 mm) dia. x 16 in (406 mm) tall

> Maximum depth: 600 fsw (180 msw)

» Scrubber duration with 8.8 1b/4 kg radial: ~@ hrs @ 0.7 cfm /20 lpm.
» Scrubber duration with 5 Ib/2.3 kg radial: ~5 hrs @ 0.7 cfm /20 lpm.
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Appendix

A.Mk V CCR O-ring Kit
B. Periodic Checklist
C.Build Checklist
D.On-site Checklist

E. Pre-dive Checklist
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FATHOM Mk V CCR O-Ring Kit

D I V E

M36 x 1.78

Q 2

-010

4 2-006 90 MAV Inflator Cartridges

1 2-008 75 Needle Valve

1 2-010 75 Needle Valve

2 2-012 90 MAV Inflator Cartridges

2 2-112 90 MAV Inflator Cartridges

1 2-14 75 HUD Holder

4 2-126 75 Head Bayonet Barbs

5 2-128 75 (2) Head, (2) Head Bayonets, (1) Battery Cover
4 2-133 75 T-pieces

2 2-232 75 Counterlung Ports

4 2-259 75 (2) Head, (2) Bottom

1 M25 x 2 75 Oxygen Regulator Cap

2 M36 x 1.78 75 BOV/DSV Bayonet Barbs
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AT IHOM rATHOM CCR PERIODIC CHECKLIST

D

FATHOM CCR PERIODIC CHECKLIST
Oxygen first stage IP (205 - 290 psi/ 14 - 20 bar) psi/bar
Oxygen MAV min flow (< 0.1 lpm) initial

OXYGEN SENSORS

initial

initial
initial
initial
initial

initial

Cell Air@ 1 ata /0.21 wx 2 O0,@1ata | O,@2ata
- mV mV mV mV mV
B - -~ v v w
B - - v

Date
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FATIHOM ra1HOM CCR BUILD CHECKLIST

D

FATHOM CCR BUILD CHECKLIST

CONSUMABLES
Fill and analyze oxygen psi/bar 0, %
Fill and analyze diluent psi/bar O,/He %

OXYGEN SENSORS

mm/yy mm/yy mm/yy

initial

/0.21 0,@1 ata

mV mV mV
mVY mVY mV
mVY mVY mVY

ASSEMBLY

Mount onboard cylinders initial
Attach wing, counterlungs, & backplate initial
Assemble breathing loop, MAVs, & regs initial

PRESSURE TESTS

initial

initial

initial

Date



VERIFY GAS
> Analysis
> Pressures

PRESSURE TESTS
» Positive
> Negative
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TURN ON
> All gas
» Handset & HUD

» DON UNIT ««¢

11310
> Bailout regs
> Inflation

> MAVS

PREBREATHE
> 3-5 mins
» Set needle valve

> P02 >0.7

»> SPLASH <«
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https://goo.gl/maps/K9WS3vMUKEb2vHft6
mailto:info%40fathomdive.com?subject=
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