
 
 

ORI User Manual Rev A 06/11 
 

1 

 
 
 

To ensure your user information is up to date. Please check www.technologyindepth.com for 
updates to this manual. 

  
 
 
 

Optocon Rebreather Interface (ORI) 
 Fitting Instructions and User Guide 

(Note this system is for use with non VR Technology Ltd Rebreathers which do 
not require this system) 

 
 
 
 

 
 
 

      
 

NOTE: The following user instructions must be read in conjunction with the VR Series Dive 
Computer user manual. 
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VR Technology is proud to announce that we manufacture responsibly. Using our 
ISO9001 system and combined with the RoHS component directives we ensure we 
use parts that are least harmful to the environment. Also in accordance with the 
WEEE scheme, we dispose of all manufacturing waste responsibly.  
 
As divers we have a duty to protect this amazing planet we live on…Join Us!  
 

Reduce your carbon fin print as well! 
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Product Information  

Model Name: 
 
VR Optocon Rebreather Interface (ORI) 

Manufactured by: 
 
VR Technology Limited 
Technology House 
23/25 Bridge Street 
Bailey Gate Ind Est 
Sturminster Marshall 
Dorset. UK 
BH21 4DB 

CE Declaration: 
 
This product conforms to 89/686/EEC Article 11 Certification of Quality Systems conducted 
by SGS United Kingdom Ltd., Unit 202b Worle Parkway, Weston-super-mare, BS22 6WA. 
Notified Body No 0120 
 
This product complies to EN 14143:2003 & EN 250:2000 and is intended for use with all EN 
14143 certified rebreathers. 
 
The product serial number and year of manufacture are printed on the product packaging and 
must be kept for information purposes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
WARNING 

 
THE VRX/NHEO3 IS DESIGNED TO MONITOR 1 OR 3 

INDEPENDENT OXYGEN CELLS. IF YOU INTEND TO MONITOR 
OXYGEN CELLS THAT ARE ALREADY CONNECTED TO AN 

ELECTRONIC SYSTEM ON A REBREATHER THEN YOU MUST 
CONTACT THE MANUFACTURER OF THE REBREATHER FOR 

INSTALLATION ADVICE. 
 

FAILURE TO CONNECT THIS SYSTEM CORRECTLY CAN 
CAUSE INJURY OR LOSS OF LIFE 
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Introduction  
 

 Key features and benefits include: 
 

·  Real-time Partial pressure of oxygen (PO2) and decompression information 
displayed on a VR Dive Computer. 

·  Real-time PO2 monitoring from either one or three Rebreather oxygen cells. 
·  Fraction of oxygen (FO2) display in Semi-Closed mode. 
·  Small compact and robust design. 
·  Fibre Optic Cable (FOC) link with automatic connection to the VR Dive 

Computer. 
·  Blue LED displaying battery level. 
·  Red LED confirming data transmission. 
·  User replaceable battery. 

 
  
 

 
PLEASE NOTE: THE CORE MODULE IS POTTED AND SEALED; 

THERE IS NOTHING TO BE ADJUSTED INSIDE. IN THE EVEN T OF A 
FAILURE, THE ENTIRE MONITOR MUST BE RETURNED INTACT . 
ANY ATTEMPT TO GAIN ACCESS TO THE CORE MODULE WILL 

VOID THE MANUFACTURERS’ WARRANTY. 
 

 
WARNING  

 
HIGH PRESSURE GAS SENSORS AND PO2 MONITORS WHEN 
CONNECTED TO A VR DIVE COMPUTER PRODUCT PROVIDE 
FOR THE ADDITIONAL MONITORING OF KEY SAFETY DATA. 

IT IS IMPORTANT THAT IN THE UNLIKELY EVENT OF 
FAILURE, BACK-UP INSTRUMENTATION IS CARRIED. 

 
IN THE CASE OF A REBREATHER, THE UNIT SHOULD BE 

CAPABLE OF MONITORING THE PO2 IN ADDITION TO USING 
INFORMATION FROM THE VR COMPUTER. 

 
IN THE CASE OF THE HIGH PRESSURE (HP) GAS SENSOR, AN 
ADDITIONAL ANALOGUE HP GAUGE SHOULD BE FITTED TO 

THE FIRST STAGE REGULATOR. 
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Optocon Rebreather Interface (ORI) 
Three cell version 

 
 

 
 

 
 

 
NOTE: VR Technology Limited can only supply the rebreather wet connector to 
rebreather manufacturers and approved service centres. They will fit and test the 
connector and ensure the correct interfacing to the rebreather’s existing control 
system. The core module to rebreather cable then simply plugs into the fitted wet 
connector.  
 
Installation 

Electrical Connection 
Electrical connection of the Core module to Rebreather Cable to either 1 or 3 Oxygen 
Sensors should be according to your respective Rebreather manufactures wiring 
guidelines. Please contact them separately for their latest installation wiring 
recommendations. The robust circular Rebreather Wet Connector is supplied to 
interface to the Core module to Rebreather Cable, enabling the ORI to be easily 
removed from a rebreather when not required. This connector is fitted by your 
rebreather manufacturer/service centre. 

ORI Core 
Module 

Core Module 
to Rebreather 

Cable 
(connected to 
Rebreather 

Oxygen 
Sensors) 

Core Module 
Battery Cap 

 

Core Module to 
VR Dive Computer 
FOC Connection 

 

VR Dive Computer (purchased 
separately) 

Core Module to 
VR Dive Computer 

FOC Cable End 
 

Rebreather Wet 
Connector (fitted and 
connected to sensor 

connectors)  
This connector is 

supplied and fitted by 
your R/B selected 

manufacturers. 
Note sensor 
cables not 

supplied (shown 
for clarity) 
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The following table is for rebreather manufacturers/approved service centre use and 
gives information on the Core Module to Rebreather cable. 
 

Cable Wiring: 
 

��������� �����	�
���� ��
����
 �

�� ������ �	

�����

�� 
	�� �	

�����

�� �����	� �	

�����

�� �	

��� �	

�����

�� ��		�� �	

�����

�� �
�	� �	

�����

 
 
Below is a drawing and table showing pin numbers and wiring information for the 
bulkhead circular connector (Rebreather Wet Connector), viewed from the rear when 
it has been fitted to the rebreather. 
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Mechanical Fitting 
The Optocon Rebreather Interface has purposely been made compact in size to easily 
fit into most rebreather systems. The ORI Core Module is supplied with a Velcro 
strap that can be fixed in any suitable location on the Rebreather. Due to the length of 
the Core Module to VR Dive Computer Fibre Optic Cable (FOC) Connection it is 
recommended to fit the Core Module close to the top of a rebreather. Custom length 
FOC’s can be purchased separately. 
 
FOC is used as it is robust, does not rely on a water seal and will not corrode like 
coventional connectors. Also data is either good or bad and not in an unknown state 
unlike conventional connectors. Hence errors can be accurately reported. 
 

 

Front key way 
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User Information 

Compatible Oxygen Sensors 
Compatible Oxygen sensors are listed below. These sensors have been tested and are 
approved to be used with the VR Dive Computers and the VR Optocon Rebreather 
Interface. 
 

1. VR Technology Limited VR 1700 Oxygen Sensor. 
 
Please refer to the Oxygen Sensor user instructions for connection information. 

LED Displays 
The Optocon Rebreather Interface is equipped with a blue LED that flashes 
approximately every 3-5 seconds. This indicates that the system is operational and 
also functions as a battery level monitor. If the Blue LED does not flash, the battery 
is low (<2.6 V), and the battery should be replaced. However, as a safety feature 
and for a short period, operation can still be achieved when the battery level is too low 
to flash the LED. Therefore as soon as you notice that the LED is not flashing you 
should replace the battery. The core module is manufactured out of clear plastic to 
ensure this blue LED can be observed easily. It is recommended to monitor the 
battery level on the Optocon status screen on the VR Dive Computer and to use the 
blue LED flash as a quick confirmation of correct operation of the Optocon device.  

Communication Loss 
A loss of communications or lack of usable data from The Optocon Rebreather 
Interface will result in a software safety feature on the VR dive screen turning the 
background of the screen area displaying PPO2 information from green (data good), 
or white in the case of the large PO2 screen saver display, to red (no data 
received/useable). When in large PO2 screensaver mode if no data is received from 
one of the oxygen sensors the background of the display area for that sensor turns red. 
If no data is received from all three oxygen sensors the whole screen turns purple to 
warn no PPO2 information is available.  
 
A red LED flashes periodically in the through the clear ORI body to indicate it is 
sending data. Also if you remove the cable end at the VR you will see the same red 
flash. 
 

 
 
 

Warning: 
If purple is seen on the VR display, the rebreathers main (if fitted) PO2 display 
should be checked to verify PO2. If that also displays no PO2 information, a 

bailout to open circuit is advised until a safe breathing mixture in the rebreather 
(all white background on the VR dive screen) can be confirmed. 
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Calibration Procedure for ORI Connected to VR Dive Computers   
 
NOTE: The VR User Manual must be read in conjunction with this manual to 
fully understand the following procedures.  
 
Connect the ORI Cable End to the VR Dive Computer Optocon Optocon connector 
port (see page 7 of the Addendum Sheet for VR Dive Computers 001). 
 
Ensure the rebreathers oxygen sensor(s) are installed and the PO2 displays are turned 
on. 
 
Switch on your VR Dive Computer, if it is connected to an ORI will auto detect a 3 
cell connection. This can be verified in the Xfunc option in the Dive Options (Dvo) 
screen. It will default to 3Xo2. If you only have one oxygen sensor connected then 
you can select it to Xo2. 
 
XDec and Gmode software features should be configured/confirmed at this point (see 
pages 21-24 of the VR User Manual Rev C).  
 
Oxygen sensor calibration is normally carried out in air and on VRs air can be set 
from the O2 SENSOR screen (in fact any gas on the gas list can be set) to the CAL 
gas.  
 
In the Home Screen on your VR scroll through the mini screens until you reach the 
O2 SENSOR screen, where you will see the current PO2, oxygen percentage (based 
on altitude pressure) and the sensor millivolt reading (see the manufacturers 
instructions for when to change the sensor. The VRT sensor should be changed when 
the millivolt (mv) reading is at 8mv or if the unit cannot calibrate (no movement in 
the sensor reading or if any other fault is experienced with the sensor). A short push 
of both switches will <GO TO> this screen. 
 
The following example is for a 1 cell connection. 
 
 

 
 
To change the CAL gas, a short push of the right button (CG) will toggle round all the 
gases on your gas list. 
 
A long push of both buttons <CAL> will show the first calibration screen. The 
altitude correct FO2 and the actual PO2 are shown. 
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The PO2 bar graph has no digits but the bottom of the bar is zero and the top 2.0 PO2. 
The small arrow to the left of the bar represents the VR's internal PO2 Set Point (the 
user set PO2 which will drive the decompression calculation along with the gas gases 
selected in the gas list).  
 
A long push on both switches then takes you into CAL (calibration) mode. 
 

  
 

With a short push of both buttons you will be prompted to Flush the cell with the cal 
gas, then Equalise the pressure (ensure no excessive flow or in the case of a 
rebreather ensure that if the loop is closed so that no overpressure is occurring as this 
will artificially raise the PO2 and give false readings. Then you will be asked to 
confirm that the reading is Stable (not moving). 
 
When the reading on this screen is stable, a short push of both switches will calibrate 
the sensor (at .209 if using AIR as the CAL gas).  
 
Your VR is now calibrated. A short push on the left (Home) button will return you to 
the Home screen. 
 
Go to the mini screen and select the O2 SENSOR screen. If XFunc is set to 3xO2 then 
the following screen will be displayed (if set to Xo2 a single cell screen will be 
displayed, see next page).  

    
 
On this screen (and also from XDec in the Dvo screen, if XDec is set to YYY) you 

can disable faulty oxygen sensors by pressing  and then  to move around 
the screen and then + or - to disable each sensor. This can be done while submerged 
(in Dvo) or at the surface (cell mini screen or Dvo). When in Dvo with XDec set to 
YYY when you toggle to XDec the letters O2 will appear in the bottom right corner. 
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Select O2 and the O2 Sensor screen will appear but with depth and time on the top 

line with the option to move  around the sensors and disable them using a + or 
a - . When you disable a sensor the average reading may be modified. 
 
The screen below appears when XFunc is set to Xo2 (single cell mode). From here 
you can set the Cal gas and calibrate the unit. 
 

 
 
If having done this the rebreather sensors are not reading the same as the VR Dive 
computer, it is possible that the rebreather has not been properly calibrated. Re-
calibrate the rebreather using the correct calibration procedure (please refer to your 
rebreather manufacturers latest calibration instructions) then compare the readings 
again. If you cannot match the readings (+/- 0.1 PO2) there may be a fault with either 
the rebreather or the VR monitoring system. Both should then be looked at by a 
qualified technician. 

Large Triple PO2 Screen Saver 
In the O2 Sensor screen a screen-saver can be activated and its’ turn on time 

configured.  Use  and  to move to this feature and the a + or a – to 
change it. If set and after the selected time period, the VR Dive Computer will display 
the PO2 of each cell in large characters until any button is pushed and then the dive 
screen will again be displayed.. Current communication status between the VR Dive 
Computer and the ORI is displayed via the background colour (white-good, purple-
bad) of the screen-saver. No other information will be shown on the dive display. A 
short push of the any button will return the screen to the normal dive display. 
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Large PO2 Screen Saver Screen 
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Dive Screen - XDec 
On the Dive Screen (please refer to your VR computer manual for explanations of  
XFunc and XDec), with XFunc set to Xo2 and XDec ON the display shows X 
followed by the actual reading from the single external O2 cell on the second line up 
(x1.31). The diluent gas is displayed on the bottom line. 
 

 
 
If an error occurs with the cell or cable XFail will show in the bottom right hand 
corner. A short push of the left button will toggle this with the PO2 setpoint you have 
previously input or the diluent PO2 at depth if this is greater (See the VR manual for 
guidance on decompression issues and violating diluent Maximum Operating Depths -
MOD. 
 
If XFAIL appears, go back into the Dive Options screen via the second dive screen 
and switch XDec to OFF. The VR will then begin calculating decompression based on 
the internal setpoint.  
 

Practice such emergency procedures using the VR in simulate mode. 

VR Calibration with a CCR at Altitude 
Because the rebreather works on absolute pressure the calibration gas in the VR must 
be adjusted to allow for altitude pressure.  
 
Example: If you are at an altitude pressure of 850mb go to the GAS menu and adjust 
one of the gases for the following: Actual calibration gas % X Current atmospheric 
pressure at X altitude. Therefore if 99% is used for a calibration gas at 850mb 
altitude: (0.99 X 0.850) X 100 = 84.15%. So instead of setting 99% as the calibration 
gas, set it to 84% to calibrate the rebreather. 
 
The calibration screen also shows a PO2 bar graph. 
 
IMPORTANT. After calibrating always remember to set the diluent back to the 
actual dive gas. Also readjust the calibration for each new altitude. 

Open Circuit Bailout 

From the Dive Screen, a long push of the left-hand switch ( ) will select the PO2 
set-point screen. A long hold on both switches will select the open circuit mode, 
where, in the event of a bailout being required, you can select the gas you want to 
breathe in open circuit. Please see page 44 of the VR Dive Computer Manual for 
further information on this feature. 
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O2 Sensor Polling 
The ORI has a method of automatically removing O2 sensor cells from the PO2 
averaging. This is called Sensor Polling. 
 
To manually remove a sensor underwater from the main dive screen go to      (long 

hold bottom right) then <Dvo> then  to XDec then O2 appears in the bottom 
right corner. Select O2 and then change in the normal way (se page 9). All sensors 
(even disabled ones) will still show on the Large PO2 Screen Saver. 
 
Sensor polling is based on a set of rules. 
 
Polling Rules: 
1. If a single cell is below 0.15 bar or above 3.00 bar, then it will be disabled, the 

system denotes this with a N next to the cell. 
2. If after item 1. all 3 cells are disabled for the same fault, then all cells will be re-

enabled – this ensures that if the O2 is very high, or very low and all the cells 
agree, the O2 is probably very high or low accordingly 

3. If all cells are enabled and have no faults, then each cell is checked to see how 
many other cells it is within 0.20 bar of. 
a.   If all cells are within 0.20 bar of each other, then all cells will be enabled. 
b. If two cells are within 0.20 bar of each other and one cell is not, then the cell 

that is not within 0.20 bar of the others will be disabled. 
c.    If no cells are within 0.20 bar of each other, then all cells will be kept enabled. 

4. If all 3 cells are disabled with the same fault at this stage, then all will be re-
enabled. 

5. All enabled cells are then used in the PO2 averaging. Any cell disabled in these 
calculations will have a N shown against it in the O2 sensor screen. 

·  In the picture above cell 3 has automatically been disabled from the system. 
 
Sensor Polling Examples: 
a. Cell 1 = 0.50 bar, cell 2 = 0.60 bar, cell 3 = 0.70 bar. All cells used (rule 3a). 
b. Cell 1 = 0.30 bar, cell 2 = 0.60 bar, cell 3 = 0.70 bar. Cells 2 and 3 only used (rule 

3 b). 
c. Cell 1 = 0.30 bar, cell 2 = 0.60 bar, cell 3 = 0.14 bar. Cells 1 and 2 only used (rule 

1). 
d. Cell 1 = 0.30 bar, cell 2 = 0.60 bar, cell 3 = 0.90 bar. All cells used as no obvious 

fault in any single cell (rule 3c). 
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Maintenance and field repairs 

Replacement of Optocon Rebreather Interface (ORI) Fibre Optic Cable (FOC) 
Core 
 

·  Firstly disconnect the clear cable end connector from the VR dive computer. 
·  To disconnect the FOC from the cable end, use an o-ring picking tool to 

remove the green locking o-ring on the metal push-fit connector, then press 
down on the green locking ring of the push-fit fitting end and pull the FOC 
cable away.  

 

 
 

·  Using a pair of soft-jawed pliers, unscrew the metal push-fit fitting from the 
cable end fitting. 

·  Dis-connect the FOC from the ORI sensor module by removing the locking o-
ring on the push-fit connector, then pressing down on the locking ring of the 
push-fit fitting on the module body and pulling the cable away. 

·  The inner FOC core can now be pulled through and clear of the protective 
outer. If the core is broken it can be pulled from both ends of the protective 
outer. 

·  Take the replacement core and push it through the protective outer. Once 
through the outer, aim to have approximately 12-14 mm of exposed core 
visible at one end; this end is to be inserted in the Core Module to VR Dive 
Computer Cable FOC End (see page 5).  

·  Pass this exposed end through the loose push-fit fitting with the locking ring 
facing the protective outer. The core can now be pushed fully home into the 
hole that is at 7 o’clock in the clear connector body when the connector face is 
viewed with the keying flat to the top.  

 

Pick this o-ring out 
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·  Using the soft-jawed pliers again gently screw the push-fit fitting back into the 
cable end. 

·  Push the protective outer into the push-fit of the cable end as far as it will go. 
A gentle pull will confirm that it is engaged. 

·  There now should be a length of core left exposed (approx 50 mm) on the free 
end of the cable, using a sharp knife and a flat surface this core should be cut 
squarely 12-14 mm from the end of the protective outer; this shorter, exposed 
core should then be pushed into the push-fit fitting as far as it will go on the 
ORI module. A gentle pull will confirm that it is engaged.When the core is 
fully engaged the outer sleeve should also be fully engaged in the push–fit 
connector. If not the inner FOC cable need to be shortened slightly. 

·  The cable end can now be re-connected to the VR dive computer; this will 
cause the triple oxygen sensor module to perform its reconnection and self-
calibration routine automatically now or when the computer is next turned on. 
Once this has been performed and the PO2 verified the system can be used.  

Replacement of the Optocon Rebreather Interface Module Battery 
 
The battery should be changed when no flashing is observed from the blue LED in the 
Core Module.  
 

·  Firstly, remove the ORI module assembly from the rebreather. 
·  Using a large flat-bladed screwdriver or coin unscrew the battery cap on the 

base of the ORI module. 

Insert into this hole 
from rear (not the 
one on the top 
right) 

Key flat 
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·  Using your fingers, gently pull away the battery from its holder. Dispose of 
this battery correctly and remember to recycle it.  

 

 
 

·  Press the new VR replacement battery into the holder paying observation to 
the correct battery orientation which is marked on the battery holder. 

·  Inspect and lightly grease (replace if any damage or cracking is found) the 
sealing o-ring on the battery cap. 

·  Screw in the battery cap being aware not to over tighten it. 
·  Refit the triple oxygen sensor module assembly into the rebreather. 
 

Replacing the battery will cause the ORI module to perform its reconnection routine 
automatically now or when the VR dive computer is next turned on. Once this has 
been performed and the PO2 verified the system can be used. 
 

Battery Cap 

Insert flat-bladed 
screwdriver here 

Positive Terminal 
Connection 
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Spares 
 
Part Name Part Number for Ordering 
ORI Lithium Battery 2210 
ORI FOC Cable Inner 2137 (when sold with the outer it is 2159) 
ORI FOC Cable Outer 2134 
ORI Bulkhead Connector (Rebreather 
Wet Connector) 

2130 

ORI Battery Cap O-ring 951 
Push-fit connector O-ring 2001 
Custom Length FOC (inner and outer) 2215 
Battery Cap (Core Module) 2208 
ORI to Rebreather Core Module 11 way 
cable 

398 

Velcro Strap 2214 
 
 

 
 

 
 
 
 
 
 
 


