
UTD Signature Series

MX Series mCCR Rebreather



Introduction

Welcome to the MX Series Manual Closed Circuit Rebreather (mCCR). This 

document is intended to cover the various details of the MX Series rebreather 

configuration and its individual components. In order to completely comprehend 

the concept and design behind UTD’s MX series rebreather configuration, one 

must first understand the 10 covenants of UTD with our roots in the DIR/

Hogarthian configuration and diving philosophy. Following that we will discuss the 

overall design philosophy and how it integrates into diving within a mixed 

configuration UTD team, finally covering the A to Z’s of the MX Series 

configuration. 

10 Covenants of UTD

1. Minimalist approach - Only take what you need and is necessary for the 

dive.

2. Holistic - All components of the system are thought out, work together 

and have a solid reason behind their use and placement.

3. Standardized mixes - All gases provide the desired PPO2 at the target 

average depth of the dive and the deco, as well as keep the equivalent 

narcosis depth of 100’/30m or less. NO DEEP AIR.

4. Streamlined and accessible equipment configuration - All components 

should be stowed away yet convenient to access. This reduces drag and 

entanglement hazards yet allows easy use and re-stowing.

5. Gas management - Enough gas to bring your buddy and yourself, in an 

emergency, to the next available gas source, whether it be the surface, a 

deco bottle, or stage bottle. 

6. Consistent yet modular equipment configuration - An equipment 

configuration that is not only minimal in approach, but consistent, modular 

and scalable within the team for all types of diving and diving 

environments. 

7. Thinking Team - No team member should ever turn off their brain and rely 

on another person or piece of equipment to make the “sole” decisions - 

NO “trust me” dives.



8. Unified Team approach - the team is your backup - gas, equipment and 

brain. 

9. The proper training and experience for the dive - One should take the 

appropriate classes to ensure consistent protocols and skills for the dives, 

and must understand the potential hazards. This will ensure the correct 

starting point to build experience.

10. Situational awareness - Manage the environment, equipment and team 

giving equal attention to each. Never become fixated or inflexible. Keep 

your head up, eyes open and brain on.

Background & Design Philosophy

The MX series is a "true" mCCR rebreather, in that nothing adds gas to the loop 

without the diver's input. It is the next generation of rebreathers designed by UTD 

to incorporate the best of both UTD/DIR and CCR worlds; it takes the 

advantages and simplicity of the mCCR world and the advantages and consistent 

configuration from the UTD/DIR world. To understand the configuration one must 

understand that we are integrating (merging) two full diving systems – UTD/DIR 

and mCCR diving. We then dive the mCCR as the primary system and capitalize 

on its advantages while preserving the safety and gas management philosophy 

inherent to the UTD/DIR philosophy as the bailout or secondary system. In both 

cases we use Ratio Deco as the decompression strategy. We use rock bottom in 

the backgas/diluent filled with standardized gases and we use standardized 

decompression gases for the open circuit bailout during decompression. We 

average our PPO2 of the mCCR at 1.0 or higher, ultimately shooting for a 

constant PPO2 of 1.2 on the shorter dives and driving down from there as the 

dives become longer. This will allow some variance when utilizing Ratio Deco.

Ultimately we keep the diving and training philosophy of UTD and incorporate the 

skill set from UTD open circuit diving. This makes it consistent with previous 

training, philosophy, skill set and ultimately compatible with other UTD/DIR 

mCCR rebreathers divers, along with other UTD/DIR Semi Closed Rebreather 

divers and other UTD/DIR Open Circuit Divers.



The acronym mCCR stands for manual closed circuit rebreather. With the MX 

series we are truly a manual gas addition system – no Constant Oxygen 

Pressure Injection System (COPIS), or leaky valve, or Auto Diluent Valve (ADV). 

We evolved to this absolute manual system as we felt that an electronic gas 

addition system, such as solenoids controlled by electronics, did not fit with our 

philosophy. As far as a COPIS or leaky valve "style" O2 addition system, we 

found that because of the wide variety of metabolic rates during the different 

work loads of a typical dive and because of the constant depth changes a diver 

encounters, using a fixed flow rate of O2 to compensate for PPO2 drop in the 

loop was not advantageous. Keeping the desired PPO2 value throughout the 

various stages of a dive requires an equal amount of monitoring and adjustments 

with or without the COPIS or leaky valve. The inability of the COPIS or leaky 

valve to accurately add enough O2 to compensate for metabolism or depth 

changes, as well as the depth restriction of unit, the constant buoyancy changes 

it creates, the risk of O2 spiking at depth, the false sense of security to the diver 

in that one may think it is a "safety net," which it in reality it’s not, and the 

increased task loading it potential creates when off the loop all outweighed any 

benefits a diver may perceive they are receiving. Constant awareness and 

manual adjustments to the PPO2 from the diver are still required at ALL times 

and therefore, following the UTD/DIR principle of only taking what you need and 

eliminating unnecessary risk, we eliminated the COPIS/Leaky Valve from our 

configuration.

The way we configure our system, is to use standardized bottom mixes as bailout 

and dil and at max depth this has a PPO2 of 1.2. Therefore a traditional "dil flush" 

if an O2 spike is created by the COPIS or leaky valve is difficult. By eliminating 

this constant bleeding of O2 into the system, it is much easier to manage the 

system and reduces our risk of O2 spikes. Essentially, we need to add very little 

O2 at max diving depth to compensate for PPO2 drop, as the Diluent we add is 

generally above 1.0. On a typical dive the changes in depth and inconsistencies 

in the diver interface (clearing a mask) requires that the diver add additional gas 

to the loop. That gas is generally Diluent which is within the correct PPO2 range 

(at max depth) therefore requiring very little O2 addition.



The argument that the COPIS or leaky valve is safer as it is a "safety net" is truly 

invalid in our opinion as this so called "Safety Net" is can never accurately predict 

you O2 needs and therefore by definition it is really not a "safety net" but a false 

sense of security.

Field Testing

*********** I want to be clear that this was only a test and not how we dive. 

We do not recommend you dive the unit like this. This was only a test. 

******************************

I was doing a series of tests with this idea and wanted to find out the PPO2 drop 

in 5 minute increments without adding any additional O2 or Diluent. Just simply 

go to a specific depth and set the PPO2 to 1.0 or 1.2 or 1.4 and then just stay 

either stationary at that depth or kick lightly or even work hard. The idea was to 

simulate what would happen, assuming a constant depth, if the diver was to be 

distracted and did not add O2 or adjust PPO2. How much would the PPO2 drop 

and how long would it take to become hypoxic?

So in my test I found that if I am stationary, the PPO2 will drop 0.2 every five 

minutes, for light work load I found a PPO2 drop of 0.25, a heavy work load a 

drop of 0.3. If I am at a constant depth and the PPO2 is set at 1.0 or above and I 

become distracted and am working hard we would get this:

1.0. @. 0 mins

0.7. @ 5 mins

0.4. @ 10 mins

0.1 @ 15 mins or potential hypoxia

The interesting part is that I was unable to sustain a workload for 5 minutes to get 

it to drop more than 0.35. What I found was that after 5 minutes, without adding 

any additional O2 or Diluent, the breathing loop volume had become so 

diminished due to the O2 metabolism that it become very difficult to breath, and 

by 7 minutes into the test it was impossible to breathe and by 8 minutes I had to 

bailout to open circuit because I could not breath the loop. In other words, I would 



run out of loop volume before significant or dangerous levels of PPO2 drop. This 

volume depletion is essentially an "alarm" of sorts that warns the diver that 

additional gas is needed. Adding O2 would both return the loop volume and the 

PPO2. Keep in mind we do dive standardized gases on the diluent side, and 

these standards gases average a PPO2 o 1.2 at depth, so if the diver simply 

added dil at depth the PPO2 would still be very close to 1.0 or above. Hence the 

advantage of using standardized mixes as diluent.

Diving Mixed Teams

The first rebreather to be introduced to the DIR community was the Halcyon 

pSCR Rebreather, which we affectionately termed "the fridge,” and then later, 

around 2001, we started using the pSCR - RB80. Now, almost 8 years later, we 

have moved to fully closed circuit systems or mCCR (manual closed circuit 

rebreather) which we call the MC90 when using the “copis” or leaky valve and 

the new MX Series without “copis” or leaky valve.

But regardless of which unit we dive, we have stuck to the core principles of 

UTD/DIR - consistency within the team (and community) of bailout volume and 

logistics, standardized gases for bottom gas and deco, Ratio Decompression 

strategies, matched equipment configuration, skill procedures for out-of-gas and 

valve failures, and so on. 

The rebreathers (pscr's, and the mccr - mc/mx configurations) are simply a 

classic DIR/UTD technical configuration (a set of doubles and deco bottles as 

needed) wrapped around the rebreather which syphons off a tiny amount of the 

OC gas for use in the CCR but leaves the majority of the OC gas for bailout. 

Keep in mind that both the pSCR and the mCCR add gas (either O2 or Dil) 

manually - there is nothing on the system that adds any gas without you wanting 

to. Meaning there is no solenoid or ADV (auto diluent valve) system, no 

electronics or other things that could unintentionally add gas without your 

knowledge. It is simply a CO2 canister, counter lung, breather loop and so on 

with O2 sensors to measure the PPO2. As a side note: UTD does require an O2 



sensor on all rebreather configurations including any pSCR system such as the 

RB80 or RB2000 and others.

So here are a few things that are important for an OC buddy when diving in the 

mixed team with pscr and/mccr diver. These apply specifically when diving with a 

diver using the MC or MX fully closed systems :

1. It's important that a RB diver is always moving around slightly so you know 

they are alive, as there won't be bubbles to confirm breathing.

2. In emergencies, such as CO2 hits, valve failures or out of gas situations, the 

RB diver immediately bails out from the CC to OC by simply flipping the BOV to 

open circuit. This happens by moving the lever on the bailout valve to the down 

position, which opens the "necklace" regulator on the bail out valve (BOV). Now 

the bailed out RB diver is on the backup reg on the left post, just like a standard 

set of doubles, and both divers in a mixed team are on open circuit. The backgas 

is a UTD standard gas and is always breathable at any point in the dive. This 

bailout procedure eliminates the need for the CC diver to monitor the rebreather 

while dealing with the emergency. The CC diver can now give full and undivided 

attention to the emergency. As we carry ample bailout this is not considered 

problematic from a gas management perspective and because the bailout valve 

is simple and easy to access it and will be easy to return to CC once the 

emergency is dealt with. We propagate the message of "when in doubt, bailout."

A side tangent : The message propagated in other circles of the ccr diving world 

of staying on the rebreather at all costs while dealing with an emergency is 

massively problematic, as the CC diver can potentially stop monitoring the 

rebreather while dealing with the emergency and therefore may create a very 

dangerous situation. Even if the electronics are only there as a backup they too 

could fail as they are not in use at all times. 

The reason this message of staying on the CC while dealing with emergencies 

was propagated is because number one, many ccr divers do not personally carry 

sufficient bailout volumes to handle an emergency in OC mode (they try to divide 



the bailout for one person between team members or just simply go alpinistic 

style - no bailout at all) and secondly because their bailout configuration is so 

massively convoluted and/or difficult to donate or restore to it's original state that 

once deployed and the emergency is dealt with, returning to CC can be a 

massive pain the butt, so they simply just try to stay on the unit while dealing with 

the emergency. 

An example I have seen is carrying the bailout in a stage bottle which forces one 

to select a bottle, pull the regulator from the stage bottle bungee, remember to 

turn it on and then bailout to deal with the emergency, then once dealt with try to 

return the regulator to it's original position. It reminds me of the "pre" DIR days 

when we would stuff the long hose into a bungee and would have to pull it out of 

the bungee to donate, then it was such a hassle to return to the bungee. So we 

would not bother practicing s-drills because it was too much trouble to put the 

long hose away. Hence the Hogarthian system was born to simply wrap the long 

hose back around your neck, which has now become the standard method of 

UTD/DIR long hose configuration. 

But, back to mixed teams:

3. If an OC teammate needs gas, the CC diver switches to OC by moving the 

lever on the bail out valve, unclips the long hose, lifts the loop out of the way, 

donates the long hose, and stays on OPEN CIRCUIT. Now both divers are on 

OC, problems can be sorted out, then the RB diver can go back to CC. We put 

the CC diver on open circuit during an emergency so there is no need to manage 

the rebreather and the PPO2.

4. If an OOG diver grabs the regulator off the O2 bottle in an emergency, the 

regulator has an isolator at the second stage, so essentially the gun is not loaded 

- although the bottle is on and feeding the RB, the second stage is off, so it takes 

two steps to breathe pure O2. There's an over pressure relief valve on the O2 

first stage so the second stage can be isolated safely. At recreational depths, 

there often won't be a second stage on the O2 bottle, since the only time it would 

be used is for emergency O2 deco.



5. Cautions that OC divers in a mixed team should know about:

Prevent the system from flooding by not taking the loop out of the mouth unless 

the BOV is set for open circuit.

Floods make the rig heavy, but the wing should provide enough lift to bring the 

diver to the surface in neutral buoyancy. A small amount of water in the loop can 

easily be cleared.

PPO2: There are two handsets and a head-up display. The handsets are clipped 

to the hip d-rings of the diver, again in the DIR/UTD thought process, right 

primary and left backup. The units are always monitoring the PPO2, however the 

display may turn off in power save mode - pressing any button on the handset 

will turn on the display. Both handsets display the individual PPO2's from each of 

the three sensors on the main screen. Each handset is independent of the other 

so if the primary or secondary were to fail you would have the other. 

The head up display, or HUD, is connected to the primary handset so the diver 

can conveniently read the PPO2, since the displays are clipped to the hip d-rings. 

The HUD simply flashes an LED light with three different colors. green good, red 

not so good and amber almost good :). They flash a sequence for each sensor 

(so a cycle of three sets of flashes). So for the PPO2 of 1.0 is one amber flash 

per sensor - flash-pause-flash-pause-flash-pause, then a longish paused 

between the set. There is one additional flash of green light for every tenth 

higher, and one additional flash of red lights for every tenth lower.

So PPO2 of 1.2 is two green flashes, two green flashes, two green flashes, 

pause, then two green flashes, etc.

PPO2 of .7 is three red flashes, three red, three red, pause, etc.

PPO2 of .5 or less is constant red flashing.



PPO2 of 1.5 or higher is constant green flashing.

6. Injector failures:

Dil injector sticks open...isolate the injector using the omni swivel isolator at the 

injector hose...this stops the flow of dil into the unit but leaves the right post open 

to donate. If isolated, dil gets added to the system by taking a breath from OC 

and blowing it into the loop.

O2 injector sticks open...shut down the O2 bottle. Feather the valve to inject O2 

or plug O2 into the diluent side, isolate diluent as above and use Diluent injector 

to add O2 to the system while using above method of cc to oc to add dil when 

needed.

That's about it. There is no solenoid to fail, no ADV to fail, three O2 sensors all 

working in parallel...it's actually pretty simple.



The A to Z of UTD’s MX Series mCCR Rebreather 



A. Manifolded Diluent Supply & Bailout Back Gas.

B. Right Post

C. Left Post

D. Exploration Manifold w/ Isolator

E. Offboard O2 and/or Bailout Deco Tank

F. CCR Loop w/ built in water trap

G. Bailout Open Circuit Valve or BOV

H. O2 Injection block and Inlet with female QC4

I. Split Back Mounted Counter Lungs - Inhalation/Exhalation (right/left)

J. Over Pressure Valve (OPV) on the Exhalation Counter lung

K. Diluent gas addition block with female QC4

L. Adjustable position Heads Up Display (HUD)

M. Primary PPO2 Monitoring system with LCD Handset. 

N. Secondary PPO2 Monitoring system with LCD Handset

O. Open Circuit Bailout on a 7ft/2m Long Hose for donating to Buddy.

P. Isolator Shutoff for the Diluent Feed

Q. O2 second stage regulator Isolator shutoff

R. Head and O2 sensors

S. Diluent feed - Connected to right post

T. BOV OC 2nd stage feed - Connected to the Left post

U. Radial CO2 cartridge, spacer/water trap and Canister

V. SPG for Diluent/Bailout backgas

W. SPG for O2 Supply/Bailout Deco

X. Over Pressure for O2 first stage

Y. Exploration tank bands

Z. Standard UTD/DIR backplate, harness and wing 



A. Diluent / Bailout Tanks

A fitting place to start, as we want to 

stay within the spirit of UTD/DIR, so let’s 

start by looking at our bailout 

configuration and the important 

considerations associated with it. First, 

the overall principle of bailout is “how 

much gas will it take to come out in an 

emergency?”  In other words, we need 

to reserve enough gas volume of the 

correct gas to exit to the next available 

gas supply, whether that be the surface, 

deco bottles or staged safeties in cave 

diving exploration. We term this volume 

“Rock-Bottom.”

A second, and equally important consideration, is that the bailout volume should 

be scaleable to accommodate volumetric needs of a wide variety of 

environments and situations. In other words, you can take as much as you need 

based on your dive profile, and you can choose bailout cylinder sizes to meet 

those needs.

Third, the base configuration must remain consistent from recreational to 

technical to trimix to overhead to exploration to ensure consistent skills and 

protocols, especially during emergencies.

Fourth, the open circuit bailout and/or donation during an out of gas (OOG) 

situation should be consistent within the team, previous training, and experience, 

whether that team be all rebreather divers or a mixed team, such as OC divers, 

PSCR or CCR divers. 



Fifth, the OC Bailout should be easy and quick to switch to and from, to donate 

and stow, and so on, essentially being convenient to use rather than 

inconvenient. 

Sixth, the whole system should be configured to be as streamlined as possible 

with the minimalist approach as set by UTD/DIR covenants. 

And last but not least, the configuration should be balanced, promoting proper 

buoyancy and prone positioned trim.

With this in mind, the UTD MX series mCCR Rebreather, or MXRB, is 

encompassed by a standard set of doubles that are scalable in size and volume 

to match the bailout volumetric needs. This allows us to have a convenient and 

consistent approach to open circuit bailout from our fun recreational diving 

through exploration projects, as 

well as when diving within a mixed 

UTD/DIR team. The choice of 

tanks could be as small as AL40’s/

6L to the steel 46’s/7L or 72’s/8L or 

80’s/11L or 100’s/15L, or for 

extreme exploration projects divers 

could use 130’s/18L. All cylinders 

are manifolded together in a similar 

fashion to our UTD/DIR OC or 

pSCR, giving a diver sufficient 

volume of gas for bailout in a 

situation in which the MXRB failed 

or a teammate required you to 

donate your long hose in an out of 

gas (OOG) situation. A side note - 

The “common” names given to the MX series of rebreathes “MX90 or MX160” 

are essentially based on the cubic foot volume of the bailout cylinders. However 

the UTD configurations are named either as MX Exploration - a unit with a single 

isolated manifold, or a MX Expedition - a dual isolated manifold version.



Since our volumetric needs for diluent in “normal” rebreather diving operations 

are very small, rather than carrying a separate small diluent tank, we allow the 

MXRB to access the bailout tanks, essentially doubling up on their use, and they 

now become DIluent/Bailout tanks. We account for this use during gas planning 

by adding the required diluent gas on top of our bailout requirements. This also 

becomes very beneficial when doing multi-level dive operations, i.e. multi level 

cave exploration, in that our diluent needs may substantially increase due to vast 

depth changes. In this case one simply increases the volume of Diluent/Bailout 

carried. 

The Diluent/Bailout gas of choice 

is based on the UTD/DIR 

standardized mixes. This ensures 

that we have the “right” 

parameters to not only conduct 

the closed cIrcuit (CC) dive 

operation, but to ensure that if we 

bailout to open circuit, we are 

familiar with the gas parameters 

and consistent in our approach to 

decompression strategy. 

Remember, we have been diving 

standardized gases on OC for 

years and completely understand 

their use, risk, and 

decompression strategy, so returning to them in a bailout situation adds no 

additional stress. By using standardized mixes we do not have to change our 

approach to the dive or the parameters of the gas, or the decompression 

strategy, so we can easily integrate or switch between CC and OC. This helps 

support us when RB diving and during OC emergencies, and also when diving 

within a mixed team. 



The parameters and arguments of standardized mixes are well defined in UTD/

DIR, so I will only recap them here. First and foremost, a standardized mix is 

based on the UTD/DIR covenant of “NO DEEP AIR” - in other words we keep the 

narcotic value of diluent/bailout gas to 100’/30m or shallower. In order to do this 

we use a helium based mix when diving deeper than 100’/30m. This helium will 

offset the nitrogen and oxygen, both problematic gases from a narcotic, toxicity 

and decompression point of view.  Adding helium to the mix reduces the 

narcosis, the risk of O2 toxicity, and ultimately it is easier and quicker to 

decompress from than nitrogen. 

A second consideration is that one 

should have a mix with an “average” 

bottom PPO2 of 1.2 for shorter 

bottom times or 0.7 for longer cave 

explorations. Keeping in mind an 

absolute max bottom PPO2 of 1.4. 

There are additional reasons for 

using a diluent that has a PPO2 that 

is close to the target PPO2 for the 

dive operations - it will reduce your 

overall risk and facilitate a smooth 

consistent operation of the MXRB, it 

will even out large PPO2 

fluctuations, and ultimately the gas 

can be used efficiently and 

effectively during an emergency exit. 

Consider this – if we need to add a gas to the loop to compensate either for a 

depth change or for our metabolic use, we will be adding a diluent gas that has a 

PPO2 that is close to the desired target, therefore requiring less, if any, O2 

addition at depth. By adding or flushing with a diluent that is close to the target 

PPO2, we can reduce the huge potential for PPO2 fluctuations. This not only 

reduces the risk of an O2 spike, but also reduces the risk for low PPO2, or 

hypoxia. 



In an emergency, this diluent/bailout gas is at “or close to” target PPO2, and 

therefore if the MXRB is not useable, an open circuit exit is not only consistent in 

protocol, as discussed above, but easy to conduct and manage. A more 

advanced strategy would be that if the MXRB is functioning but the PPO2 meters 

or electronics have failed, one could use the MXRB in a “SCR” mode safely and 

effectively. This is of course an advanced ”emergency” strategy and is taught and 

practiced in our higher level mCCR3 exploration class. Ultimately, as discussed 

above, using standardized mixes for diluent gives us many many advantages in 

both diving operations and emergencies, with little to no downside.

B. Right Post

The right post of the Diluent/Bailout 

doubles is fitted with a first stage 

that can accommodate the standard 

UTD/DIR configured hoses, as well 

as the MX rebreather diluent feed 

hose. The first stage has a standard 

7ft/2m donate-able long hose 

attached to an open circuit second 

stage, that is worn exactly the same 

way as in the open circuit UTD/DIR 

configuration - tucked under the light 

canister, looped around the neck, 

and clipped off to the right chest D-

ring. The hose is then stored 

underneath the MX breathing loop. It 

is stowed under the loop as it is 

uncomfortable if worn on top, and is 

only used during an out of gas 

(OOG) situation, which is a rare 

occurrence.



If donation is needed, the diver will come off the closed circuit loop by closing the 

mouthpiece using the lever on the BOV, raise the loop while simultaneously 

unclipping the long hose, donate the long hose, and then return to the BOV open 

circuit second stage. This puts the whole team on the familiar open circuit 

system, reducing stress and the need to monitor the rebreather during the 

emergency situation. Once emergency needs are met, the donor has the ability 

to return to closed circuit prior to exit or ascent.

Also attached to this first stage are 

two more hoses – the BCD inflation 

hose, same as in the standard 

UTD/DIR configuration, and the 

primary diluent feed hose. The right 

post was chosen to attach the 

“primary” diluent feed hose as this 

first stage is attached to the non 

roll-off post, which ensures 

“primary” functionality while diving 

under normal operations and 

facilitates the non roll-off potential 

during OC and CC during air 

sharing emergencies. It is also on the opposite post of the OC second stage on 

the bailout valve, or BOV. This allows the BOV to be used to add diluent directly 

to the loop in the event the diluent injector fails.



C. Left Post

The left post, which is traditionally the roll off post, can be 

thought of as setup in the traditional UTD/DIR manner. It 

has the open circuit bailout hose that routes to the BOV 

open circuit second stage, the high pressure gauge hose, 

and an optional drysuit hose. 

The thought process here is to put an OC regulator on the 

opposite post of the long hose regulator, so in the case of 

a right side tank or manifold failure where the diver 

isolates the diluent/bailout gas, bailout gas from both 

tanks is still available for either OC or CC operations - OC 

directly from the bailout valve, and CC by taking an OC 

breath and breathing it back into the loop.

The SPG, or pressure gauge, is kept on the left post like 

standard UTD/DIR, enabling us to read the pressure of 

the diluent/bailout tanks, both during normal diving 

operation and emergencies.

If a source of 

drysuit inflation is needed and the 

diluent/bailout has no Helium in it, then 

the drysuit inflation hose can be worn 

on the left post. This can be thought of 

as a secondary source of buoyancy 

control that is opposite the primary 

source - the wing - on the right post. If 

the drysuit hose is not attached to the 

post, a separate drysuit inflation tank or 

system should be used and will be 

worn on the left side, either using a hip 

mount or back gas mount attachments, like in standard UTD/DIR.



D.  Exploration Manifold w/ Isolator

The diluent/bailout tanks are 

manifold together in a standard UTD/

DIR configuration in order to give the 

diver access to gas in both cylinders 

from either post, and to facilitate dual 

redundant first stages. This allows 

divers to isolate the cylinders to 

preserve gas in the event of a tank or 

manifold failure. 

In the Exploration Configuration a 

single isolator is generally sufficient, 

as the gas in only one cylinder 

should be enough to exit or directly 

ascend on the rebreather. In the event of a manifold failure during an OC bailout, 

the teammate is also carrying full bailout tanks, which may also be used via the 

donate-able long hose to travel to the next available OC gas source. Remember, 

with a manifold failure one cylinder’s gas will be lost. 

In the Expedition Configuration, 

generally used in overhead 

environments, dual isolation is 

preferred, as the gas in both cylinders 

must be reserved to exit safely to the 

next available OC gas source, as direct 

ascent in not an option. Generally 

speaking, the Exploration Unit is used in 

open water and technical/trimix 

environments and the Expedition Units 

are used in cave or overhead 

expeditions.  



The manifold with Isolator/s is also designed to adjust to accommodate any size 

supply cylinders from 40’s/6L - 130’s/18L. It is also designed to work with the 

Exploration Rebreather Bands in that they push the tanks apart to accommodate 

the CO2 Canister.

E. Off-board O2 and/or Bailout Deco Tank

A source of Oxygen is needed to compensate 

for any deficiencies in the loop PPO2. As O2 

usage during a normal dive is minimal and 

because O2 can not be used as a deep bailout, 

it should be carried in an offboard supply 

configuration.  Generally the offboard cylinders 

should be as neutral as possible and as small as 

possible, to both reduce drag and help facilitate 

a balanced rig. Again this is core to the 

principles to UTD/DIR configuration. Carrying 

O2 on your back (and the diluent/bailout gas 

offboard ) does not makes sense from a simple 

volume of bailout/dil needed basis. Keep in mind 

you will need the bailout/diluent volume during 

emergencies and you don’t need the volume of 

O2. Your metabolism is small and does not 

change with depth, however your volumetric needs of diluent/bailout change 

dramatically with depth changes and multiple level exploration diving, not 

mention the massive increase in OC consumption rates when deep or in an 

emergency. 

Carrying the bailout/diluent on your back accommodates the ability to carry large 

volumes of gas without affecting balance or having to carry multiple “bailout” 

stages. In the MX300 configuration, we can carry almost 300cft / 9000l of bailout/

diluent on our back tanks. It is quite comfortable and very well balanced in the 

water and is consistent with ALL other UTD/DIR configurations of OC/pSCR/



MX90 and so on. If we were to try to move 

the bailout/diluent to offboard, we would 

need almost 4 * AL80’s/11l tanks. Not so 

easy to manage and not well balanced. As 

far as O2, a AL 40cft/6l offboard bottle of 

O2 is small, streamlined, easy to manage, 

balanced, already part of the UTD/DIR 

configuration, and can provide almost 

1700 minutes of rebreather time, 

regardless of depth and based on a 

standard 0.7l/min metabolic rate. That’s 

28 hours of O2, well past the CO2 

scrubber abilities. 

In standard UTD/DIR our bailout system 

or configuration already includes an off-

board bailout O2 deco bottle for OC 

bailout deco. Additional OC bailout deco 

tanks can be added, such as Nitrox 50,, if 

we are going deeper or have longer 

bottom times and need more bailout OC 

decompression gas volume. 

In normal rebreather operations, we simply tap into that O2 deco cylinder and 

supply what little O2 we need to run the 

MXRB. If we are not in need of any 

bailout OC deco, such as in recreational 

NDL diving, then we can simply attach a 

small 6cft/1L bottle of O2 to our left side, 

replacing the drysuit inflation or argon 

bottle. This bottle will give you 250 mins 

of O2 (based on 0.7l per minute 

metabolism,) more time than NDL 

allows. Keep in mind that in UTD/DIR 



NDL diving is considered at depths shallower than 100’/30m and therefore no 

Helium is needed in the diluent/bailout, so your drysuit can be inflated from the 

back mounted dil cylinders, again from the left post, like in standard UTD/DIR OC 

configuration.  

F. CCR Loop w/ built-in water trap

Visually there are “four” breathing hoses to this Closed Circuit Breathing loop. 

However, in reality there is a right and left side (inhalation and exhalation 

respectively). They are then broken into two sections. The first section goes from 

the CO2 Canister and head to the back-mounted counter lungs, while the second 

section goes from the back-mounted counter lungs to the diver’s interface or 

mouthpiece. The junction of the two 

sections is at the back-mounted counter 

lungs and is a T-piece that is mounted at 

the highest point of the back-mounted 

counter lungs (assuming prone position). 

The T-piece has a divider between the two 

sections – this, along with the fact that it is 

at the highest point, effectively creates “a 

water trap” on both the right and left side.  

As the “typical” break  or place for a water 



intrusion is at the diver’s interface (mouthpiece), the water is exhaled through the 

loop hose back to the t-piece and then dumped into the back-mounted counter 

lung. It can be then dumped through the over pressure relief valve (OPV) 

mounted on the lowest point of the back-mounted counter lung. If the water was 

to enter into the canister and then pass through the sofnolime, creating a “caustic 

cocktail”, it would then travel from the canister back towards the diver, but again it 

would be intercepted by the T-piece water trap in the inhalation side back-

mounted counter lung – an additional defense mechanism to this “caustic 

cocktail”

The T-pieces are also the 

point at which we inject 

either the O2 or Diluent. The 

loop direction is from right to 

left – inhale right, exhale 

left. This was chosen to 

remain within standard OC 

convention in the that 

breathing gas regulators 

come over the right 

shoulder. This concept also 

allows injection of the diluent on the right side, as it comes from the right post, 

and the O2 injection on the left side, as we wear the off-board O2 cylinders on 

the left side as in standard UTD/DIR. The other advantage to adding O2 on the 

left is that it is the furtherest point from the diver’s inhalation side. 

The water trap dump, or counterlung OPV, is also opposite the diluent injection 

valve to ensure the diver is able to use his left hand to dump water from the left 

back-mounted counter lung – the water trap – while simultaneously using his 

right hand to flush the loop with gas (dil) to drive water from the water trap. 



G. Bailout Open Circuit Valve or BOV

Attached to the diver’s mouthpiece is a 

Bailout / Open Circuit Valve. This is 

essentially a standard open circuit 

second stage fed from the left post, 

like a standard backup regulator from 

our OC UTD/DIR configuration. This 

allows the diver to simply switch from 

Closed Circuit (CC) – the breathing 

loop – to Open Circuit (OC) – the 

second stage. This is simply done by 

flipping the lever on the BOV from OC 

to CC or CC to OC. 

When switching to OC the diver must 

remember to clear the second stage of 

the water. Flipping the lever to OC also 

shuts off the breathing loop, or CC, so 

water cannot enter the breathing loop, 

nor can gas escape from the CC. The 

BOV has become exceptionally 

convenient in our diving operations as 

we can go to it and return from it very 

quickly and easily. This has enabled us 

to use it while dealing with difficult surface operations as well as when we 

descend or ascend that first 10’/3m to 20’/6m. This reduces the risks associated 

with tough surface conditions.



H. O2 Injection block and Inlet with female QC4

The O2 Injection block is stowed on the 

left side, closest to the offboard O2 

bottle  and requires the diver to press 

the button to add O2 to the loop. The O2 

injection block is stored in such a 

manner that it can be reached with 

either hand to ensure O2 can be added 

at all times, even if one hand is 

occupied. 

Small amounts of O2 can easily be 

controlled and added to the loop. The 

inlet to the O2 Injection block is a wet pluggable female QC4 or QC6. The 

advantage of this fitting is that if nothing is plugged in it will not allow water to 

penetrate the block. The QC male nipple is connected to a 22”/56cm LP hose on 

the offboard O2 bottle and is plugged into the female QC, supplying the O2. It 

can be quickly and easily detached 

if the O2 block was to fail open, 

adding unwanted O2 to the loop. It 

can also be interchanged 

underwater with another O2 supply 

bottle or another deco bottle to 

supply gas if the primary O2 supply 

was to fail. Spare male QC nipples 

are carried either in your pocket 

extra staged bottles depending on 

circumstances. 



A side note: The diluent injection block 

also has the same female QC fitting on 

it, so if the O2 injection block was to fail 

closed, not allowing gas to be added to 

the loop, then one could plug the O2 or 

another gas into the diluent block, of 

course ensuring you isolate the diluent 

feed from the diluent/bailout tanks (see 

section “P”). 

I. Back Mounted Counter Lungs - Inhalation/Exhalation (right/left)

As with our UTD/DIR OC 

configuration, we do not like the 

front of our bodies inhibited or 

cluttered, therefore we prefer to 

mount our inhalation and 

exhalation counter lungs behind 

our shoulders, between the 

shoulder and the diluent/bailout 

tank and frame. With the 

exploration frame, there is 

sufficient space for both the BCD air pontoons, which rise while in prone position, 

and the counter lung. 

Each of the counter lung pontoons are intentionally kept as small s possible, (3L 

each) to reduce potential problems caused by large, over inflated counter lungs. 

Each of the counter lungs has an anti collapse system built in to prevent collapse 

while on the surface. The position of the counter lungs provides an excellent very 

low work of breathing in all positions due to the almost equal plane the lungs are 

on. Due to their length over the body and lungs, they also do not affect your 

buoyancy or trim as much lungs that might be positioned higher or lower on the 

diver. 



Keep in mind that a diver in the prone 

position has center of gravity right 

around the naval area and that 

creates an “arm” of the seesaw on 

either side of the center of gravity. 

The further out on the arm from the 

center of gravity the counter lung is 

placed, the more the change in 

buoyancy of that counter lung will 

affect your trim as well as your 

buoyancy. The closer to the center of 

gravity the less it will affect you. The 

inhalation lung is worn on the right 

side and the exhalation on the left. 

The exhalation also has the over-

pressure relief valve (OPV) built in. 

The counter lungs are attached to 

your harness with quick disconnects and therefore can easily and quickly be 

removed for cleaning after diving.

J. Over Pressure Valve (OPV) on the Exhalation Counter lung 

The over pressure relief valve, or 

OPV, is mounted on the bottom 

inside of the exhalation counter 

lung. This OPV releases excessive 

gas volume if built up in the 

counterlung. It is mounted on the 

inside bottom of the counter lung, 

so the diver can reach it with their 

left hand and pull the dump string if 

needed. This action can also be 

done when the diver wants to dump any water that is trapped in the exhalation 

pontoon. Essentially the OPV acts as the water dump valve from the exhalation 



counter lung. Keep in mind that we dive in the prone position, so it would require 

a slight rolling to the left side and raising of the divers head, while pulling the 

dump string with the left hand and dil flushing with the right. Sounds more difficult 

than it is to dump the water.

K. Diluent gas addition block with female QC4

The diluent block is similar to the O2 injection block in that it is completely 

manual and requires the diver to pressure the button, again with either hand, to 

add diluent to the loop. The difference here is it stowed on the right side, closest 

to the diver inhalation breathing hose, and therefore if a diluent flush is needed, it 

can be done quickly and effectively and reach the divers mouthpiece without 

having to mix in the canister first. Diluent flushes are thought of as a safety 

procedure if you get an O2 spike while diving. Small amounts of diluent can 

easily be controlled and added to the loop. 

The primary inlet to the diluent 

Injection block is a LP hose that is 

fed from the right primary post first 

stage. It is connected to an isolator 

shutoff (see section “P”) before 

entering the injection block, allowing 

it to be shutoff or isolated if 

necessary. This may be important in 

a situation in which the injector is 

self inflating and the diver wants to 

prevent this without having to shut down the right post and donate-able OC long 

hose. 

The diluent injector block also has a secondary inlet which is a wet pluggable 

female QC4 or QC6. As discussed earlier, the advantage of this fitting is that if 

nothing is plugged in it will not allow water to penetrate the block. However the 

diver can use this side as a “backup injector” for O2 or other gases if the O2 

injection block was to fail closed. Of course the procedure would be to ensure to 



first isolate the diluent/bailout gas feed before pressing the button and injecting 

from the diluent block. If the diluent block was to fail closed the diver could simply 

add diluent from the BOV by switching to the OC on the BOV, inhaling, switching 

back to the closed circuit and then exhaling in the loop. If the block fails open, the 

diver can isolate or shutoff until diluent is needed and then turn it back on for a 

moment to supply diluent, and then off again. 

K. Adjustable Heads Up Display (HUD)

A head up display, or HUD, has become an 

extremely useful tool in displaying PPO2 to 

the diver and teammate quickly and 

efficiently. The HUD is positioned on the 

right side of the diver’s mouthpiece and is 

adjustable so the diver can see it through 

the bottom of the mask. It is connected to 

one of the electronic PPO2 monitoring 

systems and displays the PPO2 information 

of each sensor in a simple to understand system. Simply put, if the HUD flashes 

amber the PPO2 is 1.0. Each blink is a 0.1, or 1/10th, above or below a PPO2 of 

1. Red is below and Green above. 1 red blink of the led means 0.9 and 1 green 

blink means a PPO2 of 1.1. Once the 

danger zones have being reached, a 

constant and steady flashing of green 

or red will alert the diver. Periodically 

throughout the dive a diver should 

double check the HUD information with 

the alternate PPO2 monitoring system 

that is installed on the MX series 

configuration.



M. Primary PPO2 Monitoring system with LCD Handset. 

A primary PPO2 monitoring system with LCD handset is installed on the right 

side of the canister head with either a permanent cable or a Fisher connector 

which allows for easy removal and replacement of the display and electronics 

after diving operations. This “primary” system has completely independent 

electronics and power source and simply reads the millivolts produced by the 

three (3) O2 sensors installed in the canister head. The LCD handsets then 

convert that information to PPO2 and display it on screen, along with various 

other information. The system is calibrated prior to the dive to ensure that this 

conversion of mVolt’s is set for air and for 100% O2. It can also be adjusted for 

altitude if needed. It is also verified by the diver at 20ft/6m to ensure it can 

measure a PPO2 of 1.6 prior to diving explorations. 

This LCD display can be attached to the right hip d-ring behind the light canister 

or worn of the right wrist if integrated with the diver’s depth and time gauges.



N. Secondary PPO2 Monitoring system with LCD Handset. 

A secondary PPO2 monitoring system with LCD handset is installed on the left 

side of the canister head, with either a permanent cable or a Fisher connector to 

allow for easy removal and replacement of the display and electronics after 

diving operations. This “secondary” system has completely independent 

electronics and power source that simply read the millivolts produced by the 

three (3) O2 sensors installed in the canister head and then converts that 

information to PPO2 and displays it on an LCD display. It is calibrated prior to the 

dive to ensure that this conversion of that mVolt’s is set for air and for 100% O2. 

It can also be adjusted for altitude if needed. It is also verified by the diver at 20ft/

6m to ensure it can measure a PPO2 of 1.6 prior to diving explorations. This LCD 

display can be attached to the left hip d-ring under the SPG boltsnap.



O. Open Circuit Bailout on a 7ft/2m Long Hose for donating to Buddy.

As we have already stated, an 

important understanding of the MX 

Series configuration is to keep a 

complete UTD/DIR open circuit 

configuration for OC bailout. This not 

only allows us to dive a configuration 

with ample volumetric bailout, but 

also to stay consistent within our 

team and community, and it allows 

us to dive consistently within a 

mixed team (OC/pSCR/CCR). By 

having an open circuit donat-able 

7ft/2m long hose that is connected 

to our right post with a standardized 

gas to donate, we get all the 

advantages of years of diving and 

practicing and being comfortable 

with the UTD/DIR open circuit 

procedures and protocols, especially 

during an emergency. Remember, 

with a standardized donate-able 

long hose we can conduct an OC air-

sharing event in a single file, or with the recipient on the left or right or even a 

free ascent. And because it is connected to our back gas/diluent, we can ensure 

we have the volume to support that exit. This configuration also facilitates 

working and diving within a mixed team. We don’t have to change our procedure 

or protocols when diving with an OC UTD/DIR diver. They/we still get the long 

hose in the event of an OOG.



P. Isolator Shutoff for the Diluent Feed

This is a simple to operate isolator that 

can prevent the diluent gas from 

entering the diluent gas addition block. 

This may be necessary in the event of 

an injector failure where the diver wants 

to keep the right post open for OC long 

hose donation or use and BCD 

operations. As discussed earlier, if the 

O2 injection block was to fail closed, 

then the diver could plug the O2 feed 

into the diluent gas injection block but 

they would first need to isolate the feed from the backgas/diluent. A second type 

of failure might be If the block fails open, the diver can isolate or shutoff the 

diluent feed until diluent is needed then turn it on for a moment to supply diluent, 

and then off again.

Q. O2 second stage regulator Isolator shutoff

When we are using an off board O2 

bottle and doubling up it’s use as a 

bailout O2 deco bottle, we need to 

ensure that we have an open circuit 

2nd stage on a standard 40’/100cm LP 

hose. This will allow use to use the 

bottle as a standard OC deco bottle in 

the event we have bailed out. As we 

also use this bottle to supply O2 to the 

rebreather, we need to have the bottle 

turned on and the first stage 

functioning to add O2 to the MX series rebreather. This also means that the 

bailout 2nd stage will be “live.” This increases risk and can also be problematic 

while scootering where the second stage can freeflow. \



So a simple solution is to install a regulator isolator on the LP hose right before 

the 2nd stage. This ensures that the 2nd stage is not functioning when the 

isolator is set to the “off” position, therefore reducing risk of the regulator free 

flowing while diving and/or scootering and also risk of a “live” O2 regulator at 

depth that another diver may accidently switch to or use. The isolator creates an 

extra safety and step for a diver at depth to turn on the regulator. Once again this 

conforms with our UTD/DIR philosophy of not having a deco bottle turned on and 

available at depth. 

R. Canister Head and O2 sensors

The MX series rebreather canister needs to be able to be accessed to remove 

the CO2 cartridge, so one end needs to have a removable cap or “head.” This 

head is a simple cap that is double O-ring sealed and easy to attach and detach 

as well as transport, dry and clean. It also has a separate sealed area that 

contains the three O2 sensors. This sealed area can also be opened, dried and 



cleaned, keeping the moisture away 

from the O2 sensors. The head also 

has cable through ports  allowing the 

PPO2 meter cables to penetrate 

through the head and connect to the 

O2 sensors. It also has the breathing 

loop attachment points to connect the 

breathing loop to the canister and CO2 

Cartridge.  The breathing loop ports 

are situated in such a way to allow the 

exhaled gas to come in from the left 

side, flowing down into the canister, 

through the radial CO2 cartridge, and up through the center into the sealed 

sensor area on the head and out the right side of the head to the diver.

The O2 sensors are sensitive to 

moisture and therefore are designed to 

be in a sealed area on top of the 

canister, after the gas has passed 

through the radial cartridge. This is 

considered to be the driest area, with 

the O2 sensors facing downward, 

allowing the least amount of moisture 

to accumulate or contact the face of 

the O2 sensors. This is also the last 

place the gas passes that we can analyze it, making sure we are getting the most 

accurate PPO2 reading before the diver get’s it. 



S. Diluent feed - Connected to right post

As discussed earlier the diluent block is 

stowed on the right chest ensuring that it 

can be reached with either hand. We 

also feed this block directly with the 

largest source bailout/diluent gas, or 

bottom gas. Remember we use 

standardized mixes so this would have 

the lowest O2 and highest HE of all the 

gases we are carrying for bailout. We 

feed it from the right post, as it is the 

“Primary Post,” standard UTD/DIR 

philosophy, but this also means that it is 

on the opposite post to the backup dil 

feed which is the left post. Remember as 

a backup procedure of adding dil, we 

connect the BOV regulator and can gas 

add diluent from the BOV mouthpiece. 

As discussed earlier we also put an 

isolator on this primary dil feed hose to 

ensure that if the dil block was to fail 

“open” we can isolate it - shut the supply off - without shutting off the post or 

giving up the donate-able long hose, kept on the same “primary” first stage.



T. BOV OC 2nd stage feed - Connected to the Left post

We connect the Bailout Valve or BOV to 

the left post to stay consistent with 

standard UTD/DIR philosophy. UTD 

philosophy centers around the idea of 

putting the buddy on the long hose 

during an OOG, which is connected to 

the primary post and will not roll off in a 

restriction. The necklace/backup or in 

this case BOV, is connected to the left 

post, which can roll off in a restriction. 

This is of course not as big an issue as 

if you rolled off your team mate because 

if you roll off yourself you can simply 

reach back and roll it back on.



U. Radial CO2 cartridge, stand/watertrap & Canister

The canister is a rigid canister that has one 

sealed end and one removable end or 

head. The canister is designed to be as low 

profile as possible, will not flex at depth, fits 

between our double backgas/bailout/diluent 

tanks and houses the radial CO2 cartridge. 

The Radial CO2 cartridge is a re-packable 

cartridge designed to take 7.9lbs of CO2 

absorbing material such as sofnolime. We 

chose radial canister design as it gives us 

the best work of breathing results, or the 

least resistance of the gas, to pass through 

the materials. Of course there are always 

pro’s and con’s. As the canister is re-

packable by the diver, one must take care 

to carefully pack the CO2 absorbing 

material to ensure no major gaps exist in 

the material which will allow CO2 laden 

gas to channel through. Radial cartridges 

are considered more sensitive to 

channeling. A second consideration is the 

size of the granuals of the CO2 absorbing 

materials. The larger the granuals, the less 

breathing resistances but the less time the 

CO2 laden gas contacts the material and 

therefore the less diving time the 7.9lbs of 

CO2 absorbing materials gives you. The 

smaller the size of the molecular the higher the breathing resistance but the 

longer you get. Generally we use sofnolime 8-12 mesh/797 to give us about 1 

hour per pound of CO2 absorption time. Of course temperature and workload 

and many other things play a factor as to how long we get.



The canister is a rigid, anodized, aluminum canister, that has one sealed end and 

one removable end or head. The canister is designed to be as low profile as 

possible, will not flex at depth, fits between our double backgas/bailout/diluent 

tanks and houses the radial CO2 cartridge. 

The the CO2 Cartridge is placed ontop of a 

small spacer or stand that also acts as a 

water or moisture collection area. This 

moisture can be a by-product of the the 

CO2 reaction or form an intrusion. The 

moisture pads are designed to absorb this 

moisture and protect it from traveling 

through the CO2 absorbing materials and 

then heading towards the divers as a 

caustic cocktail. 

V. SPG for Diluent/Bailout BackGas

We connect the pressure gauge for 

the diluent/bailout backgas on the left 

post following standard UTD/DIR 

configuration. This allows us to not 

only read the gas pressure of these 

manifolded bacgas tanks during dive 

operations, but also in emergencies 

when we have bailed out. Keep in 

mind that recognizing other issues, 

such as manifold isolators are closed or left post is rolled off, is a lot harder on an 

RB than on open circuit, as we barely use any diluent/bailout or backgas to drive 

the rebreather and therefore the old “tell tale” sign of the isolator being closed or 

left post is rolled off and the gauge not moving down while diving does not work 

as well on the MX Series Rebreather Configuration. Regular Flow checks 

become an important tool to identify any issues or valve that are in the incorrect 

position.



W. SPG for O2 Supply/Bailout Deco

We need to have a pressure gauge on any offboard supply/bailout bottles to 

ensure that we have enough gas to conduct the dive and if we need to bailout. 

The SPG is stowed on the bottle in the standard UTD/DIR configuration, having 

the SPG attached to a 6”/15cm HP hose and then bungeed and folded back onto 

the first stage to remain in full view of the diver at all times.

X. Over Pressure for O2 first stage

When using an offboard O2 bottle as both the rebreather O2 feed and OC deco 

bailout, the cylinder valve must be turned on to supply gas to the MX rebreather. 

However, as discussed earlier, to reduce risk, we shutoff the 2nd stage regulator 

with an isolator. In normal OC operations the second stage acts as an over 

pressure relief valve, and if the first stage was to have a creep or allow greater 

than 165psi/11b +/- pressure down the LP hose this 2nd stage would release that 

pressure. However because it is now isolated, or off, we need to add an OPV 

(see images above) on the first stage, much like on our argon system. This will 

activate or release pressure in the event of an IP creep or first stage failure.



Y. Exploration Tank Bands

It is important to have a lightweight but sturdy 

frame that keeps the manifolded cylinders 

“banded” together in a secure fashion - similar 

to that of your doubles - and takes the 

pressure off the manifold to keep the tanks 

together, especially during transportation and 

diving operations. The UTD MX Series 

Rebreather has two “Rebreather Bands” that 

band the tanks together securely, allowing the 

rebreather canister to be conveniently 

removed and replaced, yet keeping the tanks 

together in a steadfast fashion. 

The rebreather bands also allow the diver to 

attach a standard UTD/DIR configuration BCD 

wing and backplate/harness to the MX 

rebreather. Other features of the bands are 

designed to accommodate any size cylinders 

and any size cylindrical rebreather CO2 

canister. This will allow you to travel to any 

destination and simply attach local cylinders to 

the unit and away you go.



Z. Standard UTD/DIR backplate, harness and wing 

Last but not least. As we are rooted 

in OC hogarthian/DIR/UTD 

configuration, we obviously port 

over these components to the MX 

Series Rebreather Configuration. 

We use a wing that has large 

enough lift capacity to float and 

support a flooded rebreather as well 

as a diver. This is a 55lbs/23kg 

wing.  We use a standard UTD/DIR 

backplate (Al/Steel) and single 

piece harness (no plastic buckles). 

We do need to add a few small 

items to accommodate adding the 

PPO2 meter to the right hip - we put 

a d-ring behind the right hip light 

canister. We also need to have a 

quick and easy way to attach and 

detach the right side counter lung 

and the DIluent injector and the left side counter lung and O2 injector. This 

makes it easy to remove the counter lungs and the breathing loop for cleaning 

and storage purposes.



MX Series Rebreather Setup Checklist

Diver Name:_________________________________________       
Date: _____________________
Initials  Note: Initial only when task has been performed.

O2 Sensor Install Date:  1:_________  2:_________  3:_________ (Do not use if older than 6 months)

____ 1.    During assembly inspect all parts for dirt, deterioration, damage, and lubrication.
____ 2.    Fill O2 and Diluent/Backgas and deco cylinders as necessary. 
____ 3.    Analyze O2 Cylinder ______%.
____ 4.    Vacuum test O2 second stage and Install O2 Regulator.
____ 5.    Analyze Diluent/Backgas bailout cylinders.  Diluent  _________ (O2/HE)  
____ 6.    Analyze other Bailout/Deco cylinders as needed  1 _________  2 _________ 3 _________ (O2/He)
____ 7.    Record cylinder pressures O2:  __________ Diluent: __________(psi/bar)  Other Deco/Bailout: __________ (psi/bar)
____ 8.    Record accumulated service time of CO2 absorbent: _____min     Expiration date: __________
____ 9.    Fill CO2 Cartridge, if fresh scrubber needed. (Sofnolime 8-12 mesh / 797)  
____ 10.  Install canister moisture pads and support stand for CO2 cartridge and CO2 cartridge
____ 11.  Inspect CO2 canister mating O-ring on O2 sensor area lid.
____ 12.  Inspect sensors and sensor wires. Insure proper seating, no cracks, damage or leaking of KOH.
____ 13.  Install sensor moisture pad (if used) and inspect sensor area lid o-rings.
____ 14.  Install sensor area lid and lock down by rotating in closed position. 
____ 15.  Positive pressure test sensor area assembly. 
____ 16.  Negative pressure test sensor area assembly.
____ 17.  Inspect head assembly for waterproof integrity (O-rings, and all fixed components).
____ 18.  Inspect batteries, battery housings and any Fishcer connectors.
____ 19.  Power on primary and secondary power supplies and verify voltage.
               PRIMARY battery voltage:____________ V          SECONDARY battery voltage: _____________V.
               Insure appropriate power for duration of dive. If batteries voltage is below 1.2 volts for HH or 5.4 volts for Meg. 
               Replace batteries BEFORE DIVING. DO NOT DIVE with low batteries Voltage.

____ 20.

____ 21.  Connect the rubber cap, with fill tube to right side breathing loop port or top of O2 area on the head. 
____ 22.  Connect plug with exit tube to exit side of O2 sensor area 
____ 23.  Connect an O2 analyzer to end of exit tube coming from exit side of O2 sensor area
____ 24.  Connect oxygen injection hose with QC4 male to fill tube, and fill O2 are with O2
____ 25.  Wait until you get a similar reading on the O2 analyzer as you did when you analyzed the O2 bottle directly - 100%
____ 26.  Scroll to “Set Calibration.” and complete calibration. 
____ 27. Disconnect rubber caps and exits plugs. hose from cover on inlet side.
____ 28. Allow the O2 sensor area to clear of pure O2 and ensure PPO2 meters read a PPO2 of 0.21.
____ 29. Install head assembly to canister.
____ 30. Conduct a pressure check on BOV check valves and mouthpiece. Vacuum test BOV second stage.
              Vacuum test exhalation check valve. Pressure test inhalation check valve. Confirm flow: right to left
____ 31. Install wing, back plate assembly, counter-lungs.
____ 32. Install Canister to Rebreather Frame, breathing loop and both first stage regulators.
____ 33. Install diluent supply hose to diluent injection block and BCD LP hose to wing.
____ 34. Install LP hose to BOV assembly and attach SPG to left D-Ring
____ 35. Install the HUD and the other possible Fischer cables.
____ 36. Install primary and secondary PPO2 handsets attaching them to the left and right D-ring as needed
____ 37. Inspect all hand tight fittings.
____ 38. Open diluent cylinder valves. Test diluent injector and diluent isolator.
____ 39. Perform a positive pressure test (1 - 2 minutes) by injecting diluent.
____ 40. Perform negative pressure test (1 - 2 minutes).
____ 41. Attach O2 supply hose to O2 supply injector. Slowly turn on O2.
____ 42. Verify O2 injector functionality. Re-fill counter lungs with pure O2 
____ 43. Breathe the MX mCCR and verify the PPO2 meters and HUD match. Verify O2 to be between 0.5 – 1.0
____ 44. Re- Secure displays to back plate assembly. Turn cylinders off if leaving overnight or transporting.

Note: If the performance of any of the tasks listed above is in question or the performance/
operation of the mCCR is in question, do not dive the mCCR!  Consult the operations manual.

Sensor MV
 (8-14 mv)

P1. P2. P3. S1. S2. S3.



MX Rebreather Pre Dive Checklist

Initials Note: Initial only when task has been performed.

____ 1. Turn on primary and secondary PPO2 monitors and ensure HUD is functioning

____ 2. Verify Battery Voltage on each of handset.
____ 3. Inspect all hand tight fittings.
____ 4. Open diluent cylinder valves. Test diluent injector and diluent isolator.
____ 5. Perform a positive pressure test (1 - 2 minutes) by injecting diluent.
____ 6. Perform negative pressure test (1 - 2 minutes).
____ 7. Attach O2 supply hose to O2 supply injector. Slowly turn on O2.
____ 8. Verify O2 injector functionality. Re-fill counter lungs with pure O2 
____ 9. Breathe the MX mCCR and verify the PPO2 meters and HUD match. Verify O2 to be above 0.5 – 1.0
____ 10. Re- Secure displays to back plate assembly. 
____ 11. Perform Pre Breath Cycle for 5 mins verifying MX mCCR Rebreather functionality.

MX Rebreather Post Dive Checklist

Initials Note: Initial only when task has been performed.

____ 1. Rinse MX mCCR in fresh water.
____ 2. Record cylinder pressures O2:  __________ Diluent: __________(psi/bar)  Other Deco/Bailout: __________ (psi/bar)
____ 3. Secure O2 and diluent cylinders and bleed down system via injector valves.
____ 4. Disconnect all HP/LP hoses. BOV, diluent feed hose and BCD LP hose & Remove first stage if desired.
____ 5. Remove Breathing loop, HUD cable and other ficsher cables from top of canister head. 
____ 6. Remove breathing loop and BOV assembly from counter-lungs. Disinfect and rinse.
____ 7. Remove back-mounted counter-lungs from harness. Disinfect and rinse counter-lungs. Hang to dry.
____ 8. Remove canister from Rebreather Bands. Carefully pull PPO2 cables and handsets free and clear of manifold.
____ 9. Remove head assembly from gas plenum canister. 
____ 10. Wipe down clean head assembly and set down upside down.
____ 11. Open O2 Sensor area, wipe down,clean and disinfect. Hang to dry.
____ 12. Remove scrubber cartridge from canister. 
____ 13. Remove CO2 cartridge, stand and moisture pads. 
____ 14. Wipe down canister, clean, disinfect and dry. Wipe down and clean outside of the CO2 Cartridge 
____ 15. Mark scrubber time on canister label. If scrubber is depleted then discard. 
____ 16. If CO2 absorbent service time remains, store intact in air tight container.
____ 17. Record maximum depth ___________ (ft/m) 
____ 18. Total battery usage time __________min
____ 19. Log PRIMARY voltage:_____ V          SECONDARY voltage: _____V.
____ 20. Replace batteries BEFORE THE NEXT DIVE if batteries voltage reads below 1.2 volts for HH or 5.4 volts for Meg.  
              DO NOT DIVE with low batteries.
____ 21. Fill O2, diluent and deco cylinders as needed.


