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REGULATORS

ABYSS - ABYSS OCTOPUS

INTRODUCTION
Congratulations. You have purchased one of the finest, most dependable regulators available on the market today. Your MARES regulator
has been constructed using manufacturing processes and materials which are the result of fifteen years of continuing research and
evolution. This sophisticated technology is backed by the guarantee that every component of your regulator has been tested at our modern
facility in Rapallo, Italy. All this is synonymous with reliability, a fundamental requirement for any piece of diving equipment, which you will
find in EVERY MARES product.
This manual is intended as a guide for experienced technicians, and not as a comprehensive instruction book on all aspects of diving
equipment for inexperienced repair personnel.
MARES periodically offers technical training courses at its factory. Technicians are strongly advised to obtain specific practical training in
the servicing of MARES diving equipment before attempting any repairs.
Carefully read all parts of this manual before undertaking any repairs.

Important:
Any critical information or warnings that might affect the performance or result in the injury or death of the technician, regulator owner, or
other persons is highlighted with the following symbols:

MARES reserves the right to modify any products, processes and manufacturing techniques at any time. It is the technicians' responsibility
to acquire the latest information and parts from MARES for service and repairs to be performed.

IMPORTANT:
If the instructions provided in the manual are unclear or difficult to understand, please contact MARES before using the regulator or
attempting any repairs.

� WARNING

As with all SCUBA equipment, MARES regulators are designed to be used by trained, certified divers only. Failure to fully
understand the risks of using such equipment may result in serious injury or death. DO NOT use this regulator or any
SCUBA equipment unless you are a trained, certified MARES diver.

� WARNING

Carefully follow these and all the other instructions concerning your MARES regulator and all other SCUBA equipment.
Failure to do so could lead to serious injury or death.

� CAUTION

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate injury. It may also be
used to alert against unsafe practices.

� WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury.

� DANGER

Indicates an imminently hazardous situation which, if not avoided, will result in death or serious injury.

� WARNING

CAREFULLY READTHIS INSTRUCTION MANUAL BEFORE USE, AND KEEP IT FOR FUTURE REFERENCE.
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EC CERTIFICATION
The MARES regulators described in this manual have been tested and certified by Registered Test Centre No. 0426 - Italcert - Viale Sarca
336, Milano - I, in compliance with EC directive 89/686/EEC of 21 December 1989. The test procedures were conducted according to the
EN 250: 2000 standard, in conformance with the aforesaid directive which sets out the conditions for marketing and essential safety
requirements for Category III Personal Protective Equipment (PPE).
The certification testing results are the following:

Model Warm water ColdWater Marking Position
(Temp. > 10°C) (Temp. < 10°C)

Abyss approved approved CE 0426 On the first stage
Abyss Octopus approved approved CE 0426 On the hose

The CE0426 mark of the Abyss Octopus is an adhesive label affixed to the hose. This label must never be removed. If the label is
accidentally removed, the applicable CE mark for the Abyss Octopus will be the one on the Abyss first stage to which it is connected.
The CE mark certifies compliance with the essential health and safety requirements (DE 89/686/EEC Annex II). The suffix 0426 after the
letters "CE" indicates the Italcert Registered Test Center in charge of monitoring the production under Art. 11B DE 89/686/EEC.

REFERENCESTO EN 250: 2000 - OBJECT - DEFINITIONS - LIMITS
Object: The requirements and tests provided for in EN 250: 2000 are aimed at providing a minimum safety level for the operation of diving
breathing apparatuses at a maximum depth of 50 m / 162 feet.
Scuba - Definition: Self-contained, open-circuit compressed air underwater breathing apparatus is an apparatus which has a portable
supply of compressed air carried by the diver, allowing him to breathe underwater.
Scuba - Minimum equipment (EN 250: 2000):
a) Air tank(s).
b) Regulator.
c) Safety device, e.g. pressure gauge/computer, reserve mechanism or alarm.
d) Transport and retaining system, e.g. backpack and/or straps.
e) Facepiece (mouthpiece assembly or full-face mask or diving helmet).
f) User instructions.

Limits (EN 250: 2000)
- SCUBA - Component Units (EN 250: 2000):): The SCUBA unit can be made up of separate pieces of equipment such as a tank,

regulator and submersible pressure gauge. The MARES regulators described in this manual can be used with other SCUBA unit
components certified according to directive EEC/89/686 and EN 250: 2000. The air contained in the tanks must conform to the
requirements for breathable air set out in EN 12021.

- Maximum depth: 50 m / 162 feet.
- Pressure max 232 bar (international YOKE CGA 850 adapter) Fig. 1a.
- Pressure max 200 bar (DIN 477/13 screw) Fig. 1b.
- Pressure max 300 bar (DIN 477/50 screw) Fig. 1c.
- Warm water regulators - water temperature over or equal to +10°C (50°F).
- Cold water regulators - water temperature below +10°C (50°F).

Under the EN 250: 2000 standard, water is considered to be cold at a temperature below 10°C. To use MARES regulators in cold water
conditions, always install the CWD (Cold Water Diving) kit. THE CWD KIT SHOULD ONLY BE INSTALLED BY AN AUTHORIZED
MARES SERVICE CENTER.

- The Abyss Octopus second stage can only be used with the Abyss first stage (MR22) or with certified MARES regulators.

� WARNING

Diving in cold water (below 10 °C) without special training and equipment may cause serious injury or death. Before diving in
cold water, obtain special training from a certified diving instructor. Since it is not possible to prevent a regulator from freezing
under any and all conditions, MARES regulators too, though equipped with a CWD Kit, might undergo "freeze-up" phenomena.
Should this happen, regulators may not function properly and could cause serious injury or death. Therefore, to minimize risks,
appropriate training is required to prevent or cope with any problems caused by a regulator affected by "freeze- up" phenomena.
The following precautions must be taken when diving in cold water:
1) Do not breath from or exhale through the regulator when out of the water.
2) Press the purge button only when underwater, and then very gently and for very brief periods.

� DANGER

MARES regulators and octopus are designed and intended for use only with clean, compressed atmospheric air. Do not
use this equipment with any other gas or enriched air.
Failure to adhere to this warning may result in serious injury or death due to fire and explosion or the serious deterioration
or failure of the equipment.
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GENERALWORKING PRINCIPLE
Regulators reduce cylinder pressure, referred to as inlet pressure, to a pressure suitable for breathing. Modern regulators do this in two
stages connected by a hose. The first stage provides pressure to the second stage; this reduced pressure remains constant despite the
sizeable changes undergone by the cylinder inlet pressure during the dive (dropping from 3000/4350 to few hundred psi). The second
stage brings pressure down to ambient pressure and delivers air only when the diver inhales. Each stage of the regulator contains an
internal valve.When the diver inhales, the pressure inside the case is lowered and a pressure differential (imbalance) is created across the
diaphragm (beginning of inhalation). The response of the diaphragm is to bend inward, contact the lever and open the second stage valve.
Air continues to flow into the case until the pressure balance is regained (end of inhalation).

FIRST STAGE
For the second stage to work properly, the 1st stage must deliver air at a correct and - most importantly - constant intermediate pressure.
This characteristic, provided by all MARES first stages, is essential for obtaining optimal adjustment of the second stage and ensuring top
performance for the entire duration of the dive, regardless of tank pressure.
All MARES first stages are available with the following types of tank valve fittings: DIN 477/13 screw (max pressure 200 bar), DIN 477/50
screw (max pressure 300 bar), international YOKE CGA 850 adapter (max pressure 232 bar), in accordance with the EN 250: 2000
standard.

SECOND STAGE
The purpose of the second stage is to deliver air at ambient pressure, only during the inhalation phase. The diagram of a 2nd stage shown in
Fig. 4 illustrates its operation.When the diver inhales, the pressure inside the second stage decreases, creating a pressure difference (imbalance)
between the two sides of the diaphragm. This pulls the flexible diaphragm inward, pressing the demand lever and unseating the second stage
valve.This opening allows air to flow in through the second stage and to the diver, until the diver stops inhaling. At this point the internal 2nd stage
pressure increases, pushing the diaphragm back in the opposite direction, causing the valve to return to its seat and shutting off the airflow.

Abyss (MR22) First Stage (Fig. 2)
The Abyss (MR22) diaphragm first stage features the DFC system and a replaceable HP seat connector.
The high pressure poppet was designed for a "2 year or 200 dives" service interval; double the high pressure seat life standard!
Compact body, in a modern and smart style, it is made of hot-forged nickel-plated and chromed brass.
It is fitted with a preferential intermediate pressure port for connection to the primary second stage, plus 3 other LP ports and 2 HP ports
with 7/16" UNF thread.
The latter are inclined at a 45° angle to allow a more rational layout of hoses.

DFC System
The exclusive MARES DFC system featured on the Abyss (MR22) first stage minimizes the intermediate pressure drop which occurs in all
regulators during the inhalation phase (Fig. 3). This phenomenon is all the more marked when higher airflow is demanded of the regulator.
The DFC system substantially reduces breathing effort and inhalation resistance, especially during deep dives and under demanding
conditions. The Abyss (MR22) first stage incorporates the DFC system on the preferential LP port for the primary second stage, whereas
the operation of the other low pressure ports (for octopus, inflator, etc.) is standard.

CWD Kit
For particularly demanding conditions, such as professional use in cold or contaminated water, the Abyss (MR22) first stage can be retrofitted
with the CWD kit which completely seals off all first stage internal components from contact with the water. The CWD kit should only be
installed by an authorized MARES service centre.

Abyss second stage
Abyss second stage, with its V.A.D. system, is made of nickel and chrome-plated brass. This material offers a number of benefits:
absolute ruggedness and thinner walls, hence compact dimensions obtained without using smaller-diameter diaphragms; this results in
reduced water drag.
Anti-freeze function, which is enhanced by the "radiator action" of the metal.
The second stage coverplate features the new "turbo flow" system for water inflow and outflow, which provides a further performance
improvement. Furthermore, the compact and ergonomic exhaust tee ensures superior hydrodynamic performance and reduced exhalation
resistance.
The mouthpiece is made of soft hypoallergenic silicone: limiting jaw fatigue and offering a secure fit even after very long dives.

� WARNING

For safety reasons, the submersible pressure gauge / high pressure safety device that is assembled on the regulator must
comply with the EN 250: 2000 standard. According to this regulation, with an upstream pressure of 100 bar the maximum
permitted airflow through the connector toward the first stage must not exceed 100 liters/min. If you have a submersible
pressure gauge / high pressure safety device that complies with the EN 250:1993 standard or a different specification,
check whether the instruction manual indicates the value of the maximum airflow.
The use of submersible pressure gauges / safety devices that do not comply with the EN 250: 2000 standard, or which do
not have an indication of the maximum permitted airflow through the first stage connector may result in serious accidents.

� WARNING

For safety reasons, it is not advisable to use an Octopus second stage that is not a certified MARES Octopus. The
manufacturer declines responsibility for damages to persons or property resulting from the use of different Octopus
second stages.The Mares Octopus second stages have been designed and tested for use on first stage low pressure ports
OTHER than the preferential port used for the primary second stage. An Octopus second stage MAY NOT be substituted
for a primary second stage, and must in no circumstances be connected to the preferential low pressure port intended for
the primary second stage.
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V.A.D. System
The Abyss second stages features the exclusive V.A.D. (Vortex Assisted Design) system, patented by MARES. This system, which
ensures low inhalation effort at all depths, uses a by-pass tube to route the air coming in from the hose through the second stage valve
directly into the mouthpiece (Fig. 4). Inside the mouthpiece, the air takes on a "vortex" flow pattern, a the centre of which a low pressure
zone is formed. This low pressure contributes to keeping the second stage diaphragm flexed during the inhalation phase, thereby
increasing the sensitivity of the regulator.

Abyss Octopus
The second stage of the Octopus version is equipped with a hose of considerable length (100cm (39in.)) to facilitate use by a diving
companion if necessary. It is immediately identifiable in any condition by its yellow color.

OPERATION AND MAINTENANCE

Connecting the hoses to the first stage
The hoses and accessories should be connected in such a way as to avoid damaging the O-ring. Use a suitable wrench to remove the
plug from the first stage port, and screw the terminal fitting of the hose firmly but gently into the first stage port.

PRE-DIVE OPERATING INSTRUCTIONS
- Ensure that all the hoses have been correctly assembled onto the first stage, and check them for cuts, signs of wear or other damage. If

the hoses are loose enough to be unscrewed manually, they must be tightened with a wrench before being pressurised.
- Make sure that the first and second stages do not show signs of damage.
- Position the tank control valve so that the valve opening is directed towards the diver.
- Remove the dust cap from the regulator yoke and position the A-clamp or DIN fitting so that it is centered on the tank valve opening.
- The first stage should be oriented in such a way that the hose leading to the second stage is routed over the diver's right shoulder (Fig. 5).
- Tighten the yoke nut finger tight only, being careful not to damage the O-Ring on the tank valve.
- Check the submersible pressure gauge, making sure that the pressure reading is zero.
- Very slowly open the tank valve, allowing air to enter the regulator gradually.
- Do not turn the first stage connected to the tank when the system is pressurized!

� WARNING

The regulator in and of itself is not a complete SCUBA unit, but only one of its components. Under the EN 250: 2000
standard, a complete SCUBA unit must include at least the following minimum equipment:

a) Air tank(s).
b) Regulator.
c) Safety device, e.g. pressure gauge/computer, reserve mechanism or alarm.
d) Transport and retaining system, e.g. backpack and/or straps.
e) Facepiece (mouthpiece assembly or full-face mask or diving helmet).
f) User instructions.

Your MARES regulator has been designed for use in conjunction with other SCUBA unit components conforming to the
EEC/89/686 directive and certified with the EC mark. The air inside the tanks must conform to the requirements for
breathable air set out in EN12021.

BEFORE ASSEMBLING THE COMPONENTS OF YOUR SCUBA UNIT, CAREFULLY READ ALL THE USER INSTRUCTIONS
AND ANYWARNINGSWHICHTHEY CONTAIN.

� WARNING

DO NOT attempt to use your regulator unless you have performed all of these pre-dive operating procedures. Failure to do
so may lead to serious injury or death if the regulator malfunctions.
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- Check the submersible pressure gauge, making sure that it indicates the expected tank pressure and that this pressure is sufficient for
the planned dive.

- Check for any leaks in the connection between the tank and regulator. If a leak is found, it may be due to incorrect assembly of the
regulator on the tank valve, or to a damaged O-ring inside the tank valve.

- To ensure that the air delivery of the regulator is correct, first exhale through the mouthpiece to expel any impurities from the second
stage, then inhale. Repeating these actions a few times will allow you to quickly identify any major problems.

DURINGTHE DIVE
When the regulator is not in the diver's mouth, free-flowing may occur. This problem can be easily eliminated by turning the regulator
upside down and filling it with water (Fig. 7). If the regulator continues free-flowing, the dive should be interrupted.

AFTER-DIVE OPERATIONS - MAINTENANCE
Your regulator should ideally be rinsed with fresh water when it is still pressurized. This allows the second stage to be thoroughly washed
without introducing any impurities into its important sealing components. Rinse the first stage, and also run water into the second stage
mouthpiece and out through the exhaust ports. If the regulator is not pressurized, do not press the purge valve during washing. Pressing
the purge valve would allow impurities to enter the valve seat, which might give rise to leaks. To prevent contamination of the filter and first
stage, do not allow water to enter the air inlet of the first stage. Place the dust cap on the first stage filter and secure it with the yoke nut
(Fig. 8). Allow the regulator to dry completely before putting it away. If the regulator is stored for prolonged periods in environments that are
greasy, dusty or exposed to direct sunlight, some of its components might be damaged. Lubricants are not necessary, and in fact should
not be used in routine maintenance operations.

WARRANTY CARD
On purchasing a MARES regulator you will receive a permanent "Original Owner Identification Card" made of durable plastic. This card is
embossed with the model and serial number of your regulator. Write your name and sign in the spaces provided. Keep this card, which
may be used at any Authorized MARES Service Centre world-wide for servicing the regulator.

� WARNING

The correct operation of your regulator also depends on proper maintenance. It is therefore advisable to have your
regulator serviced at least once a year by an authorized MARES service center. In particular, it is recommended to replace
the first stage valve after 2 years of use or 200 hours of diving. Failure to observe this precaution may result in serious
injury or death.

� WARNING

Do not use any type of adapter to attempt to connect the low pressure hose to the high pressure port, as this may lead to
serious injury.The low pressure components are not constructed to withstand pressures higher than 285 psi.

� WARNING

When opening the air valve, press the purge valve of the second stage.This helps to reduce the impact on the valve (Fig. 6).
DO NOT PERFORM THIS OPERATION AT AMBIENT TEMPERATURES BELOW 10°C (50°F). COLDER TEMPERATURES MAY
RESULT IN ICING OR FREE-FLOW.
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