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Dear Sentinel Rebreather Customer,

Thank you for your choice in using this VR Techmplalevice. We would like you to
be aware of the following information that has bagmated since printing the

| Sentinel User Manual Re® 12/09. This information applies to afentinel
rebreathers manufactured after November 2010. Uf lyave any questions, please
contact VR Technology Customer Support for asst&tan

CORRECTIONS:

SUPPLEMENT TO MANUAL FOR USERS OF
THE NEW OPTOCON UPGRADE
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Optocon for the Sentinel Rebreather

Introduction

The Sentinel rebreather now comes equipped witbvaway of linking some of the
electronics system together when compared to thevesdional cables and
connectors. This technique uses infrared (IR) lightransmit data to and from the
rebreather’s electronic devices either wirelesslyhoough a fibre optic cable (FOC).
This system is calle®ptocon.

Charging of the electronics remains the same amdagided through the dedicated
Sentinel main’s charger and a charging port locatedhe electronics cap of the
| Sentinel rebreather canister head.

Three sub-systems within the Sentinel now use thiecdn system;

| 1. The HP pressure gas sensors
2. The oxygen sensors
3. The TPM array

Background

Since electrical systems have been used undervilagsrhave often been limited by
the ability of interconnected devices to keep oaten. In this respect, water getting
into connectors and cables can be the main caussystém failures. With this

overarching problem, VR Technology has devised antical system called

OPTOCON for interconnecting devices. This system I@en released in their dive
computer and life support product to increase #iability of data communications

underwater.

There are two basic optical systems employed in@BDN:
1. Polymer fibre optic cable to interconnect remotesses that are not in line of
sight — e.g. the HP sensors. The main advantageeabsetrical cable is that
| water floodinghas no affect on either the connector or the cable.

2. Radiated Infra-red modulated transmission, for insmainly internal system
| interconnections. No optical cable is requirestiucing clutter and increasing
reliability. This system is similar to that usedTi remote controls — hence a
very reliable and error immune data link. In thent8el, this system is used
for the PPO2 sensors and the TPM (Thermal Profibaikdr).

Both systems have batteries in the sending unitdaa last around 3-5 years. Low
power hibernate functions and intelligent transioissalgorithms ensure reliable
optical links and long battery life. Battery staaswell as sensor status is transmitted
to the host device, therefore battery replacememiadule replacement can be done
well in advance of critical battery levels.
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Feature overview

The Optocon system achieves improved reliabilityewhrcompared to cable and
connector interconnected systems.

As the data transmission is optically digital, gystem can receive data even with
poor transmission paths.

System connection status accurately shows if tiei link or module fault. This
gives improved data integrity compared to analogleetrically connected systems,
whereby an unconnected or faulty cable/connectomeca be detected reliably except
by inference or as an ‘unusual’ reading. The OPTAGYstem status clearly shows
faulty or missing modules, allowing the user toetalppropriate action.

Due to the encoding and error checking of the dataams, sunlight, TV remote
controls and other extraneous light will not beeipteted as sensor data.

Optocon Infra Red Technology — An overview

The Optocon system uses light to send encodedalatad from devices.

Data is sent using an LED and received using agitamtsistor. A Fibre Optic Cable
(FOC) is used to carry the light to and from theaoée device. A “transmitter” from
one device is connected to the “receiver” on thénmgadevice. The mating connector
below shows two FOCs, one to send data, and orezéive.

Phototranisistor
receiver

RX
TX

LED Transmitter

FOC is flexible and robust but it can break. Howewenall cracks will still allow
data to pass through and water can even assigtnanmission since it fills the cracks
better than air, allowing light to pass. The sugplFOCs are extra-long to allow for
trimming after accidental breakage. From a serpiesspective, replacement cables
are relatively inexpensive, and can be sent eagilpost or retained in a spare parts
kit.

When mated, the FOC should be placed very closeetd ED and Phototransistor to
ensure a good light coupling. A thin layer of watgrair (2mm) can be tolerated
between the FOC and the LED, but to achieve thé degts quality, the connector
faces should be well mated and clean.
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RX
TX

To enable data transmission from for example, aoterP Sensor to the Sentinel
rebreather, the sensor housing contains a conti®tiated Circuit Board (PCB) and
very a small battery. The send device in the hausiontains an intelligent control
system called “Intellisend.” This system sends diequently if the sensor reading is
changing, but reduces power consumption and rediheesend rate if the readings
are not changing. When any Optocon device is rediove. the oxygen sensors for
storage, no user action is required once the desiceturned to the system. All data
reconnection is carried out automatically. Thisteys offers a potential battery
module life of around 3-5 years (dependant on émsar attached.)

The Optocon send modules are equipped with a b that flashes approximately
every 3-5 seconds. This indicates that the sysseppérational and also functions as a
battery level monitor. If the Blue LED does notsta the battery is low, and the
Optocon device should be returned to VR Technolémy battery replacement.
However, as a safety feature and for a short peodpération can still be achieved
when the battery level is too low to flash the LEDherefore as soon as you notice
that the LED is not flashing you should return t&R VIechnology for battery
replacement. The transmitter device is manufactotegdf clear plastic to ensure this
blue LED can be observed easily. It is recommendadonitor battery levels on the
Optocon screen on the primary handset and to wséltre LED flash as a quick
confirmation of correct operation of the Optocowide.

Important: All battery levels for the Optocon system can dentl in the OPTOCON
menu on the Sentinel handset. An alarm will beblésivhen the battery is too low (

the background will turn ) for continued operation. At this point the
battery/module should be replaced. Battery voltdge®r than 2.6v will generate an
alarm.

A loss of communications or lack us usable dataaogy sender will result in a
software safety feature on the dive screen turtiiegscreen area associated with the
data yellow (waiting for data) then purple (no degaeived / useable) as opposed to
the standard green (data received & good). To acoitfusion with PPO2 levels,
white is substituted for the ‘green is good’ screemen displaying PPO2 on the
diving screen. If no data is received from oneh&f PPO2 channels this part of the
screen turns purple to warn that no rebreather HRIO&nation is available.

Warning
If purple is seen on the Primary display, the Sdeoy display should be checked to
verify PO2. If that is also purple, a bailout toeopcircuit is advised until a safe
breathing mixture in the rebreather (all greergstablished.
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TPM graph is
green when data
is good — Purple
means no data is

being received

PP02 background is
white when data is
good — Purple
background means no
data is being received

(Ll

Diving Screen

Redundancy of the Optocon system

HP Cylinder icons
are white when
data is good —
Purple means no
data is being
received

The safety concept of the Optocon system is to renthat no single failure of
wireless signal or electronic device will causduia of the complete sub-system.

Infrared data is received by both a primary andosdary receiver for system
redundancy inside the canister head.

Any potential user error has been minimized asQp&con system components are
auto-connecting and auto-calibrating to the Sehtmebreather main electronics

controller.

Sentinel Optocon Status Screen

Channel is Yellow
— Data is late, or

unusable

purple — Data is \Hp—ﬁ_l'i:\’__ﬁl] =

Low Optocon
battery

Channel is Cyan —

DO FULL SYSTEM
CHECKS Baty RX
3xP02 32 2 OK

Channel is green
— Data is good

During pre-dive or by selecting the Optocon mermurfithe options list, the status of
all the Optocon channels can be seen. The menusstimvconnection status and
battery level of each channel. In addition to thisyms are shown on the alarms and
status screens should there be any connection terypdevel problems in any
channel. The background of each channel will shaeg if all functionality is good.

AddendumSheetforSentinelRebreather001.doc Pag8® of



VR TECHNOLOGY
LIMITED

Product Manual Addendum Sheet

F 50
Rev. 1

A background shows that data is a little late, buh@ cause for major
concern. The yellow background will show quicklyevha device is removed.

A (turquoise) background indicates that the batkewgl is low, or has not yet
been received. Battery level changes very slowty, battery level updates are
infrequent to save power. purple background indicates that no communication or
valid data from the device has been received far & minutes. For PPO2, red
backgrounds are seen when both transmitting deviee® no connection. When
either purple oredare seen the connection should be checked, thid adicate that

a device is not fitted, or that the OPTICAL CABLEDOBINECTIONS or the FLOW
CONE are too dirty for good connection to be mairgd reliably.

Remember - Always keep your rebreather clean!

Sentinel PP02 Secondary Display Screen

Cable detection
counter

PP0O2 or mV
Display

PPO02 background is white

when data is good, yellow,

waiting for data and purple

background means no data
is being received

The status of the Optocon PP02 monitoring can lesved using the Optocon
Secondary handset. This handset works independantlyin a similar way to the
Sentinel iSec Secondary handset and displays th2 BRd mV level of each oxygen
sensor separately. A similar white/yellow/purplekground colouring system is now
employed to indicate Optocon PP02 communicatiotustdl he top left hand of the
screen also has a ‘communication detection’ coumeich counts the number of
approximate 10 second intervals after the last &gpledata send. This counter counts
from zero to 999 displaying ‘X’ after the maximurount has been reached. As the
secondary handset is powered separately this &e#&udesigned to highlight if there
has been a break in the main cable to the secohdaset. Therefore a low number
means good communications is being achieved.
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A long hold on both buttons will move you to thght configuration screen. The time
the secondary backlight stays on can be set irstneen.

02 Sensor

Light S0secs
1 0.21 11.3mV
2 0.21 10.9mV

3 0.21 11.0mY
avg 0.21

Backlight Calibration Screen

A short hold on both buttons will move you to the/gen cell calibration screen. This
is where the oxygen cells can be calibrated mayuall

02 Sensor

Bat 4.0V
1 0.21 11.3mY
2 0.21 10.9mV

3 0.21 11.0mY
avg 0.21

Oxygen Cell Calibration Screen

A short hold of both buttons jumps between celtinegs, allowing you to then
change it with a press of the left or right buttdriong hold on both buttons will

move you to the Optocon Status Screen. This saiees information on the status of
Optocon device communication and battery levels.

Optocon Status

Baty¥ RX
3xP02 3.2 OK
TPM 31 OK
BakP02 3.2 OK

Off 3bsecs

Optocon Status Screen

A short hold on both buttons will move you to tef)2 system master/auxiliary status

screen. This screen gives oxygen cell milli-volidimgs on both communication
channels.
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Optocon Status

Triple 02 System
Master Aux
MAmY  11.1mVY
10.9mY  10.9mV
MAmY  11.1mVY
Off 36secs

Triple O2 master/auxiliary Status Screen

A short hold on both buttons will move you to thpt@con status ‘raw data’ screen.
This screen is for software diagnostics only anslfmuser-configurable features.

Optocon Status

>51501201120102

Off 8B0secs

C100
01256

Optocon ‘raw data’ Status Screen

Finally, a short hold on both buttons will take ymack to the Optocon status screen
or a long hold on both buttons will turn the secmychandset off.

Summary of Background Colour Alarms

Primary Dive Display Primary Optocon Status Screen Secondary PPO2 Disg
PO2 HP TPM | All sensor lines PO2
background | background | graph background
White - OK | White - OK | Greer Green OK Green - OK
- OK

Yellow — Yellow — waiting for data. Last data | Yellow — waitingfor da
waiting for good Last data good
data
Purple — No | Purple — No | Purple| Purple — No data. Purple — Nadata, chec
data, check | data. —No | When associated with either PO2 Primary.Consider bail¢
Secondary. data. | sender, purple equals one signal failed,
Consider check Secondary. Consider bailout
bailout

Red — Both PO2 signals failed.

Consider bailout

Cyan — low Optocon sensor battery
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Warning: If purple (lost communications) is seen orthe Primary
PPO02 display the Secondary handset PP02 display st
immediately be checked. If the Secondary handsetreen is purple
there has been a loss of communications and the t&mown PP02
level is displayed (which may not be the current lap PP02).
Therefore a known breathable gas should be accessextil
communications return (green screen) and the correéd®P02 level
is established.

Confirmation of good communications can be found otthe
Optocon Status Screen of both handsets.

OK = Data received & good
DTA = Data late
??? = No data received / useable
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Optocon System Diagram

VR and Sentinel
Optocon wiring system
isecloptoconisec.bmp

S1.1=Vee
§1.3=GND
§1.4 = SLEEP (switched Vcc)
§1.8=RX
optila | SECONDARY CELLA =$
opto2tia
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Secondary | o] 2 RX< CELLE
Display
CELLC ﬂ
oplina TPM containing internal potted battery,
. PRIMARY Blue active indication LED and IR infra-
Daisy pch
s red 38KHz modulated TX LED
4 opttpmia
W Side facing IR receiver in
Primary B
Pl oA 2 clear polycarbonate dome
02
Optocon BUS opthpria TX i;
1 @ B opthptia
Daisy pcb .
FOC connection
A FOC connection Diluent
3 TX d
. § | opthptia
Links: (U1.14 to U1.13), (U2.14 to U2.13), (U2.14 to U2.2) (U1.4 to J1.10) 3
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Rebreather Triple Oxygen Sensors Optocon Connection

Three oxygen sensors connect to the Sentinel rifareasing the wireless
connection.

CELLA

CELLB

CELLC

Sentinel Receiver

02 Sensor Assembly

There are two, non user-replaceable batteriesertriple O2 IR sender. The sender
must be sent back to VR Technology for an exchamitewvhen no blue flashing LED
is seen. Battery life is expected to be arounda8s/éor the IR sender unit.

Triple O2 system operation

This system is made up of four devices:
1. Triple sensor module complete with dual redundant transmitters and
batteries. Data transmission fundamentals are;
Data transmission approximately every 5 second®rifsor levels are
changing.
If sensor readings are stable, data transmissioreduced to once
every 20 seconds to save battery power by not sgrdliplicate data
over often. In this case, an “I am here” signaki#l sent every 3
seconds to maintain link confidence.
Because of the fundamental importance of PPO2 mgadin a rebreather,
there are two senders, each with their own PPO2suneq and battery
systems. In addition, the cell readings are tratiethito both the primary
control system and the secondary backup displagsd&ltsystems combined
give unparalleled cell signal confidence and impwedundancy over
existing cable systems.

2. Infra-red receiver module IR-RX. This receives infra-red coded data from
the transmitter.
It is connected to and powered by the host elesort has no corrodible
metal connections and is a “dead end” device redugotential leakage
points when compared to cable/connector systems
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4,

The IR-RX constantly listens for data from the sanitter, and relays this data
to the host as required.

In the sentinel rebreather there are two IR-RX nhextuone for the primary
electronics system and one for the secondary baER{2 display. Each IR-
RX module is powered by its specific host.

Host Primary Electronics — this is connected directly to the IR-RX module.

The host system is the main control system andajispterface. This means
it has to know which modules are connected to thstesn and their

corresponding data and connection status. Ther¢heze operational modes
of the host:

a. Hibernating — During hibernation, the host wakes momentardy t
power the IR-RX module and waits for data from #smsor. When
data is received the host uses this data to seshbuld wake up fully
— e.g. auto-breathe turn on mode when a low ppedhan detected. If
data from the sensor is continually not receivhdntit is assumed that
the module has been removed — e.g. — PPO2 moduoleves for
maintenance.

b. Waking — During waking, the host needs to get connectiot data
information from all the sensor modules. Therefibrere is a short 30
second wait period that ensures all the modulescarmected and
operating correctly. This forms part of the rebheas’ pre-dive
sequence. In the event of the user diving withoutihg the system on,
the system will turn on automatically due to depttauto-breathe, and
complete the full module checking in the backgraufitie sensor
modules are fast to react to changes in readindsarhe system will
achieve full module recognition within a few secend

c. Active operation — when operating normally, all readings will be
updated quickly and reliably. However, should a mede removed
or data transmission fail for some reason, thernetlie an additional
warning to show this type of data failure. Thisnist available on
analog systems, where a bad connection only sh@wasuincorrect
values that the user needs to interpret as a batkcton if possible.

Host Secondary backup PPO2 display

The secondary PPO2 system has an additional indepemattery, and can
remain operational even if the primary system fallee secondary display
performs no control function, but is a backup PRisplay should the user
need to run the life support system manually, st peed confidence that the
PPO2 readings are correct. The secondary systemthsesame hibernate,
waking and active logic as the primary system tsuem quality data is

available to the user during a dive. The secondgsyem remains on but in a
low power mode for 30 minutes after a button preksvever, should the user
want to turn off the system (hibernate mode), tda be achieved from the
Optocon status screen (see page 8 for detailsso$theen).
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The triple 02 transmitter has a MASTER and BACKURamnel. This gives

redundancy should the MASTER falil.

In addition, each channel has two transmittingardd LEDs ensuring high light
output and good quality communications even in gmmoditions. (Not to be confused
with the single blue operational status LED pemcied).

Basic operation of the Triple 02 transmitter candeéermined by checking that both
the MASTER and BACKUP blue LEDs flash about everyséconds. In normal

operation with both batteries in good conditione BACKUP channel will flash

about half a second after the MASTER.

Power saving features
The OXYGEN SENSOR system has 3 power saving festure

1. Sleep mode- The oxygen level is measured every few secolmdbetween
measurements the system uses very little power.

2. Auto-TX mode - If the oxygen level has changed, data is tratisthiafter
every measurement. To save power and prolong fpdifer if the oxygen
level has not changed then no data will be trarsthitinless it HAS NOT
CHANGED FOR OVER 30 seconds since the last sendatd. In this way
optical date readings are always CURRENT in thetiBeln but power is
reduced by only sending data every 30 secondsefdénave not changed.

3. Hibernate mode - If all three cells are removed or the cell readinigsp
below 1mV, (removal of the sensors for storageébahibernation mode will
be activated. This reduces the power consumptiogite an approximate
shelf life of 5 years.

Rebreather HP Sensors Optocon Connection

Two HP sensors connect to the Sentinel rebreasieg two FOCs.

Sentinel HP Connection

HP Sensors

The Optocon HP sensors use a single lithium batteeach unit with a battery life
expected to be around 3 years. The HP sensorsroauser replaceable batteries and
must be returned to VR Technology Limited for atéat replacement when no blue
flashing LEDs are seen.
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HP system operation

This syste

m is made up of a number of parts:

1. HP sensor — on the Sentinel there are two HP s&nsoe for diluent and one

for oxygen. Each of these sensor modules are imdlgme. Each module

contains an HP sensor device that is calibrataétleafactory, and outputs the
cylinder bar pressure to the host (if required,ithst converts the bar reading
to PSI). The pressure is measured every 4 secdhdbhe pressure has

changed, the revised data is transmitted to thé. fiosensor readings are
stable, data transmission is reduced to once e®rseconds to save battery
power by not sending duplicate data over-often.aDat transmitted using

visible red light sent through a fibre optic cable.

. Fibre optic cable interconnection — there is adfibptic cable for each sensor.
This cable is made of plastic and is very strorfge Transmission through the
fibre is maintained even with water and some cragkif the fibre. The user

can replace the fibre without returning to the dagt However, the optical

ends of the fibre and the optical connector shdaddcleaned routinely to

ensure the highest level of optical signal is nadired.

. Dual receiver module — this receives light fromteat the fibre optic cables
and relays this data to the host as required.

. Host Electronics — this is connected directly te thual receiver module. The
host system is the main control system and displ@yface. This means it has
to know what modules are connected to the systeintlagir corresponding

data and connection status. There are three opeaatnhodes of the host:

a. Hibernating — During hibernation, the host wakes momentarily t
power the IR-RX module and wait for data from th® Kensor.
However, if HP data is received during this peritben the link status
and HP content will be updated also.

b. Waking — During waking, the host needs to get connectiod data
information from all the sensor modules. Therefibrere is a short 30
second wait period that ensures all the modulescarmected and
operating correctly. This forms part of the rebneat pre-dive
sequence. In the event of the user diving withoutihg the system on,
the system will turn on automatically due to depttauto-breathe, and
achieve the full module checking in the backgrounithe sensor
modules are fast to react to changes in readingsarthe system will
achieve full module recognition within a few secend

c. Active operation — when operating normally, all readings will be
updated quickly and reliably. However, should a mede removed
or data transmission fail for some reason, theretlie an additional
warning to show this data failure. This is not #lae on analog
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systems, where a bad connection only shows upcasrétct values that

the user needs to interpret as a bad connectjposible.

Rebreather TPM Optocon Connection

The Sentinel TPM connects to the Sentinel rebreatsiag the wireless connection.

L Sentinel TPM
Sentinel Receiver

The Optocon TPM use a single lithium battery witkifa expected to be around 5
years. The TPM has no user replaceable battery munst be returned to VR
Technology Limited for a battery replacement wherbfue flashing LED is seen.

TPM system operation

This system is made up of three devices:
1. TPM module — this measures the thermal profile glilve CO2 filter.

There are temperature sensors along the lengtieahbnitor. These measure
the temperature every 5 seconds. If the temper&asechanged, the revised
data is transmitted to the host. If the sensor inggd are stable, data
transmission is reduced to once every 30 seconsisvi® battery power by not
sending duplicate data over-often. In this case’lam here” signal is still
sent every 5 seconds to maintain link confidence.

. Infra-red receiver module IR-RX. This receives &fed coded data from the

transmitter.

This is connected to and powered by the host eleics. It has no corrodible
metal connections and is a “dead end” device tlest o potential extra
leakage points.

The IRRX constantly listens for data from the traiiter, and relays this data
to the host as required.

. Host Electronics — this is connected directly t@ lR-RX module.

The host system is the main control system andajispterface. This means
it has to know which modules are connected to thstesn and their

corresponding data and connection status. Ther¢hege operational modes
of the host:

d. Hibernating — During hibernation, the host wakes momentarily t
power the IRRX module and wait for data from theMr'module.
However, if TPM data is received during this perididen the link
status and thermal profile will be updated also.
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e. Waking — During waking, the host needs to get connecdiod data

information from all the sensor modules. Thereftirere is a short
30second wait period that ensures all the modulesennected and
operating correctly. This forms part of the preedisequence. In the
event of the user diving without turning the system the system will
turn on automatically due to depth or auto-breating, achieve the full
module checking in the background. The sensor nesdate fast to
react to changes in readings and so the systenaetileve full module
recognition within a few seconds.

Active operation — when operating normally, all readings will be
updated quickly and reliably. However, should a mede removed
or data transmission fail for some reason, thernetlie an additional
warning to show this data failure. This is not ¢adsle on analogue
systems, where a bad connection only shows upcasréct values that
the user needs to interpret as a bad connectjposiible.
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Mechanical Layout for the Optocon of the Sentinel

Rebreather

Triple Oxygen Sensor Optocon Connection
Three oxygen sensors communicate with the Sentetather through a wireless

connection.

Triple Oxygen
Sensor
Transmitter
Assembly

Redundant IR
Receivers for
Triple Oxygen
Sensor (and TPM)

The redundant batteries in the Triple O2 IR Tra®nare not user-replaceable. The
transmitter must be sent back to VR Technologyaforexchange unit when battery
failure occurs. Battery life is expected to be b years for the IR Transmitter

Unit.

Oxygen Sensors

Triple Oxygen

Sensor Module

IR Transmitter
Unit

Sealed Batteries
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IR Sender

Locking Nuts

Sensor
Carrier Plate

IMPORTANT NOTICE: Use only VR1700 Oxygen
Sensors in the Sentinel Rebreather. The

and may give unsafe readings.

this addendum.

performance of other sensors cannot be guaranteed

For sensor replacement information see page 22 of
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Rebreather HP Sensors Optocon Connection

Two HP Sensors connect to the Sentinel rebreatieg iwo FOCs. One is attached
to the oxygen first stage (green) and the secoattashed to the diluent side (black).

» Locking 2-into-1 ‘
O-ring Adapter Locking
/" = O-ring
Lockin
Push-fit / min g
g
Connector
Cable End
Fibre Optic N
cable HP Sensor
(FOC)
Locking
O-ring
Sentinel Head
Push-fit Optocon
Connector Connector
Locking
Ring
LocI_<ing Cable End
O-ring
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Optocon HP Connector Blanking Cap

WARNING: If the Optocon HP Sensors are not fittedhe Sentinel rebreather head,
a blanking cap must be fitted to the Sentinel h@atbcon connector to protect the
connector from mechanical damage.
The blanking cap uses a compression o-ring toteeabulkhead connector from any
water/dirt ingress. This o-ring must be checkedilady and replaced with a new o-

ring if any signs of damage or cracking are fouRige o-ring can be removed easily
using a suitable o-ring picking tool.

Optocon TPM Connection

The Sentinel TPM communicates with the Sentinelreather using a wireless

connection.
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/
IR Sender
TPM Body
|
Spring Carrier
Battery Cap
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Connecting the system

Connecting the Optocon HP Assembly to the Sentin8ebreather Head

Remove the blanking cap on the Sentinel head OptGomnector.

Inspect the cable end o-ring for damage — replacequired. Apply a small
amount of silicone grease to the o-ring to aid kb

Present the cable end to the head Optocon connector

Align the keyed connector to assure correct alignmef the FOC
transmission paths. Slightly rotate the cable emtd the keys line up and then
gently push the connectors together.

Screw the locking sleeve in until it starts to slfthis means the cable end
connector is fully engaged). The ‘slip’ design neéme cable end cannot be
accidentally over tightenefo not mistake the slippage for stripping of the
Adapter Locking Ring.

Signal connection and calibration is performed ansttically on all modules.

Disconnecting the Optocon HP Assembly from the Seinel Rebreather Head

Rotate the Locking Sleeve anti-clockwise until ttleeads engage then
continue to unscrew until the sleeve spins freelyt®e cable end connector.
Gently pull back on the cable end connector tordjage it from the Bulkhead
Connector.

Refit the blanking cap of the Optocon HP connettostop any water/dirt
ingress. DO NOT OVERTIGHTEN the cap.

Disassembling the Optocon Triple Oxygen Sensor Assbly

If you need to replace one or more oxygen sengditsecoxygen sensor module itself,
use the following procedure:

Remove the two M3 screws and lift the oxygen semssembly from the
rebreather head.

Be careful not to lose the small locking washecated beneath the screws.
Unscrew the black locking nuts from the transmigtests then gently pull the
Sensor Carrier Plate and sensors from the IR tristesrmodule.

The O2 sensors can be removed from the sensor Ipjatenscrewing anti-
clockwise.

Do not lose the sensor o-rings.

Reassembly is the reverse of this procedure.

WARNING. On re-assembly you should ensure the rebreather is

properly calibrated. Follow the instructions in Bentinel Operations

Manual.
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Disassembling the Optocon HP Sensor Assembly

Remove Locking O-ring from between the green LogkRing and the Push-
fit Connector with a dental pick or similar tool.

Depress the green Locking Ring and gently pull@mpocon FOC.

The HP Sensors can be disconnected from the SEfitstestage HP Whips
by using 14 & 17 mm spanners.

Reassembly is the reverse of this procedure. ThE E@e end should be
coated with a very thin layer of silicone greasaofiching the bottom of the
hole, a minimal gap can be tolerated between thé E@e and the bottom of
the hole. The sheath should be pushed fully hortwetire Push-fit Connector
and the Locking O-ring replaced.

Disassembling the Optocon TPM Connection

Remove the TPM assembly from the rebreather.

Unscrew the locking nut from the underside of thergy carrier.
Unscrew the TPM from the spring carrier.

Reassembly is the reverse of this procedure.
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Maintenance and Field Repairs

Trimming Optocon Cables-HP Sensor End

The Optocon cable consists of an FOC core shedthedprotective coloured carrier
sleeve. If you need to trim or shorten Optocon €shlise the following procedure:

Leave the FOC cable attached to the Sentinel réteeaead and trim at the
lower HP Sensor end of the cable.

Remove Locking O-ring from between the green LogkRing and the Push-
fit Connector with a dental pick or similar tool.

Depress the green Locking Ring and gently puli@pocon FOC.

Trim cable to the desired length with a very shhlgde, ensuring that the
cable end is as smooth and flat as possible. G@aehd with a very thin layer
of silicone grease.

Using a sharp blade, strip the coloured (greenkblamuter sheath back
approximately 12-13mm from the core ebdjng careful not to cut through
the core itself.

Replace cable in Optocon HP Sensor using the puoeedescribed on page
23.

Remember, the core should be touching the bottothefhole. The sheath
should be pushed fully home into the Push-fit Catore A minimal gap can
be tolerated between the FOC core and the bottahediole.

Replacement of a broken HP Fibre Optic Cable

IMPORTANT. The protective sleeve lengths and FOC lengthsnapertant as it is
vital that the FOC is fully engaged with the filirat each end to ensure data is
transferred correctly.

If a FOC is accidentally broken, follow the procesiibelow:

Disconnect the cable end from the Sentinel rebegdtbad and then use the following
procedure:

Remove Locking O-ring from between the green LogkRing and the Push-
fit Connector on the cable end connector with aalgrick or similar tool.
Depress the green Locking Ring and gently pull@mpocon FOC.

Carefully remove the Locking O-rings from the Pdigl€onnectos on the 2-
into-1 Adapter

To disconnect the FOC from the 2-into-1 Adaptegsgrdown on the green
Locking Ring and pull the FOC away from the PugtCnnector.

Disconnect the damaged FOC from the HP Sensor égsimg down on the
green Locking Ring on the HP Sensor’s rear facepanithg the FOC free.

To rethread the new core, the protective sheatims &ach side of the 2-into-1
Adapter must be disconnected from the adapter.

Pull the inner core clear of the protective shéatm either end.

Push a replacement core through one side of thegiiee sheath.
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Approximately 160 mm of core should be exposethatennd of the sheath that
will be connected back into the 2-into-1 Adapter.

Replace the FOC into the 2-into-1 Adapiéshould slide completely through
the adapter housing.

The cable sheath should be pushed fully into treh®ia Connector.

Replace the Locking O-ring.

Do the same with the second cable if required.

Grease and replace the FOC's into the Cable Enché&xor (look for the
‘black’ dot. Push the outer sleeves firmly intoptssh-fit connectors.

Replace the Locking O-rings.

There should be 12-13 mm of core left exposed erfrée end of the cable. If
not, trim the cable sheath using the procedureritestabove.

Grease and replace the FOC into the rear faceeo$ehsor module (look for
the ‘black’ dot. Push the outer sleeve firmly int® push-fit connector; this
will press the fibre end into the correct positioside the HP sensor.
Connect the Cable End Connector to the Sentined Hsing the procedure
described on page 22.

Now that the FOC cable has been replaced, the iHBosevill perform its
reconnection and self-calibration routine.

Check the system to ensure communication has betablished before
diving.

WARNING: If bubbles are seen from the back face of  the HP sensor
during immersion and when the regulator is pressuri sed, the Optocon
HP unit must be returned immediately to VR Technolo gy for
inspection.

Battery Replacements

Replacement of Optocon HP Sensor Battery

The batteries inside the Optocon HP Sensor unitildhiast over 3 years. When
replacement is required, send the sensing unit backVR Technology for
replacement. A spare Optocon HP unit can be keptsipares Kkit.

WARNING: These batteries are not meant to be user-serliceBamage to the
actual HP sensor may occur if the unit is mishashdle

Replacement of an Optocon TPM Battery

The Optocon TPM Battery should last over 3 yearbelVreplacement is required,
send the TPM stick back to VR Technology for repraent.

WARNING: These batteries are not meant to be user-serlicdadmage to the

TPM electronics may occur if the unit is dis-asskdlwithout the correct tools and
training.
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Alarms

The table below shows extra alarm conditions aasediwith OPTOCON and HUD status where appropriate.

Triple PPO2 alarms shown on the Primary Display

Module | Receiver| DATA | DATA ‘I'm here’ Optocon | Host HUD | PPO2 display | Control system Primary
MAIN AUX ACK Battery Background display
Status Alarm
status
3xP0O2 | ir-rx OK OK Don'tcare | OK Primary] Gregn WHITE Operational OK
3xP0O2 | ir-rx No data| Nodata] OK OK Primar GreeNELLOW Operational using last good data  DTA
/Blue
3xPO2 | ir-rx No data| Nodata] NoACK OK Primar Red URPLE PPO2 valve control turned off ?2?7?
3xP0O2 | ir-rx OK OK Don'tcare | LOW Primary| GregnWHITE Operational but low Optocon | LOBAT
/Blue battery. Check status screen
3xP0O2 | ir-rx OK Nodata| Don'tcare| OK Primary GreghVHITE Operational AUX
3xP0O2 | ir-rx No data| OK Don'tcare| OK Primary  GrephVHITE Operational AUX
Triple PPO2 alarms shown on the Secondary (Backumisplay
Module | Receiver| DATA | DATA ‘I'm here’ Optocon | Host PPO2 display | Status and Action
MAIN AUX ACK Battery background (Shown on the Optocon Status screen
Status on the Primary/Secondary)
3xPO2 | ir-rx OK OK Don'tcare | OK Secondary WHITE OK
3xPO2 | ir-rx No data| Nodata] OK OK Secondary YELLOW | DISPLAY OF PP02 — WAIT FOR
PP02 UPDATE
3xPO2 | ir-rx No data| Nodataj NoACK OK Secondary MPUER DISPLAY OF PP02 - NO PPO2
UPDATE -CONSIDER BAILOUT
FROM REBREATHER
3xPO2 | ir-rx OK OK Don't care LOW Secondary WHITE BN (shown on Primary Optocon
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Module | Receiver| DATA | DATA ‘I'm here’ Optocon | Host PPO2 display | Status and Action
MAIN AUX ACK Battery background (Shown on the Optocon Status scree
Status on the Primary/Secondary)
Status Screen only)
3xPO2 | ir-rx OK Nodata| Don'tcare| OK Secondary WHIT OK
xPO2 ir-rx No data| OK Don'tcare| OK Secondgry WHITE OK
TPM Alarms shown on the Primary display
Module | Receiver| DATA ‘I'm here’ Battery Host HUD | TPM display | Primary
ACK Status background display
Alarm
status
TPM ir-rx OK Don'tcare | OK Primary| GreenGREEN OK
TPM ir-rx No data | OK OK Primary| GreepnYELLOW DTA
/Blue
TPM ir-rx No data | No ACK OK Primary| GreepnPURPLE ?2?7?
/Blue
TPM ir-rx OK Don't care | LOW Primary| GreenCYAN LOW BAT
/Blue
HP Diluent Alarms shown on the Primary display
Module | Receiver DATA Battery Host HUD | HP display Primary
Status background display
Alarm
status
HP Dil | Fibre- optic| OK OK Primary | GreenGREEN OK
HP Dil | Fibre- optic| Waiting | OK Primary| GreenYELLOW DTA
/Blue
HP Dil | Fibre- optic| Nodata| OK Primary] GreerPURPLE ?2?7?
/Blue
HP Dil | Fibre- optic| OK LOW Primary | GreenCYAN LOW BAT
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Module | Receiver DATA Battery Host HUD | HP display Primary
Status background display
Alarm
status
/Blue
HP Oxygen Alarms shown on the Primary display
Module | Receiver DATA Battery Host HUD | HP display Primary
Status background display
Alarm
status
HP O2 | Fibre- opticfc OK OK Primary] Green GREEN OK
HP O2 | Fibre- opticf, Waiting| OK Primary| Red YELLOW DTA
HP O2 | Fibre- opticc Nodata| OK Primary RedPURPLE ?2?7?
HP O2 | Fibre- opticfc OK LOW Primary Red CYAN LOW BAT

AddendumSheetforSentinelRebreather001.doc

e Pagf 30

L J




VR TECHNOLOGY
LIMITED

Product Manual Errata Sheet

F 50
Rev. 1

Sentinel Rebreather spares orderingodes

Part Name Ordering Code
Triple O2 IR sender module 2146

Cable End O-ring 301

Blanking Cap O-ring 150
SmallPush-fit Fitting O-ring 143

large Push-fit Fitting O-ring 226

HP Sensor FOC Loom 2149
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