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Special Note from the Translator

I originally translated this manual in 1998. It was the full East German version of the Russian manual that covered all the operational modes of the IDA71U these being Diving, Parachuting & High Altitude unpressurised Aircraft use. As I was only interested in the diving use of the unit, I did not translate the pages & sections that related to the other modes of operation. So apologies to anyone expecting them.
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The original intention for all of this was to provide me with the details of how the unit functioned, as I taught myself how to dive & modify this closed circuit rebreather.

I have now given up diving as a major past time & have taken this opportunity to pass this manual into the public domain for posterity. I hope it of use to some of you.

Regards

Chris Walker

June 2005.
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TECHNICAL DESCRIPTION
1.  Introduction
The technical description and operating instructions for the breathing equipment contain a summary of the technical characteristics, and a representation of the equipment as well as the fundamental function modes.

2.  Intended Purposes.
2.1 The Equipment for the artificial respiration;-
· of divers for dives up to 40m depth,

· of flight crew in unpressurised aircraft up to an altitude of 8000m,

· of parachutists who leave aircraft by from up to 8000m.

3.  Technical Parameters
3.1 
The apparatus is functional with pressures in the Oxygen and Nitrox 
Cylinders from 30 to 200Bar.

3.2 
The magnetic field amounts to no more than 10 (gamm) for the individual 
elements of the equipment specified below, with a distance of 100mm from 
the Measuring instrument:

· Apparatus IDA-71P Housing

· Nitrox Cylinder

· Scrubber cartridge 


· Purging System & pipes 

· Weight Belts .

3.3 
Under water use with a breathing rate of 30L/min, and an ambient 
temperature of 14-18C results in less than 4hours dive capability.


Of this 3.5hours remain with a depth limit of 15m, or 0.5hr with a depth limit 
of up to 40m.

Dives in constant depth produce no Output of the gas from the breath bag.
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Apparatus IDA-71P
3.4 
High pressure components  (Cylinders, Regulators) have a working pressure 
of 200Bar.

3.5 
Low pressure components (breathing bag, scrubber cartridges, mouth piece) 
are safe up to 1.5 Bar.

3.6 
The resistance of the Equipment with uncharged cartridges with a flow of 
100L/min, is approximately 55MilliBars.

3.7 
The pressure at the Regulator exit of the Oxygen Cylinder is 4.2 to 
4.6 Bar 
with a breathing rate of 40L/min and a Cylinder pressure of 130-150 Bar.

3.8 
The pressure at the Regulator exit of the Oxygen Cylinder (without 
breathing) 
is over 6Bar with a Cylinder  pressure of 180-200Bar.

3.9 
The pressure required to open the relief Valve of the Regulator of the Oxygen 
Cylinder is to 10 to 15  Bar.

3.10 
The resistance of the lung apparatus with a flow rate of 1 to 30L/min is 110 
to 160MilliBars.

3.11 
The Valve of the lung apparatus is closed with a gas pressure on the Valve 
from 2 to 9  Bar.

3.12 
The resistance of the relief Valve of the breath bag with a flow of 1 to 
100L/min is 120 to 220MilliBars. 

3.13 
The Valves for breathing in and out of the Mouth piece are closed with a 
pressure on the Valve of 200MilliBars.  A reverse flow is permitted of not more than 0.5L/min.

3.14 
The Valves of the Coupling are closed with a pressure 


a) on the High pressure elements from 2 to 9Bar 


b) on the low pressure elements of 100 MilliBar to 2Bar 


c) on the Valve of the Oxygen line to 6 Bar.

3.15 
The Valve of the Oxygen Cylinder is closed with a complete tightening of the 
Valve (pos " Closed ") with a Cylinder pressure to 200Bar.
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3.16 
The relief Valve of the Oxygen Cylinder is closed with a Cylinder  pressure to 
200 Bar;  the torque should not exceed 30kg/cm2.

3.17 
Turning the Valve of the Oxygen Cylinder from the position "OPEN” 1/4 to 2 revolutions. into the position " CLOSED ",

3.18 
The Valve of the Oxygen Cylinder requires less than 1.5kg/cm2 of torque to fully close it.

3.19 
The Oxygen volume, which the purging system uses, is in the order of 20 to 27L;  the purging procedure lasts 10 to 25 seconds.

3.20 
The effort required to connect the purging system to the apparatus is 15kg  and for separation from the apparatus do not exceed 10kg.

3.21 
The positive Buoyancy of the apparatus amounts to approx-0.5 kg under the 
following conditions;


a) the apparatus is completely filled with chemicals and Oxygen.


b) the breathing bag is filled to a pressure, at which the relief Valve opens. 

3.22 
The dimensions of the apparatus. (fig. 4)

3.23 
The weight of the apparatus with uncharged scrubber cartridges without 
connections amounts to:  

· 15.7 kg without purging system 

· 16.2 kg with purging system

3.24 
The weight of the chemicals in the cartridges amount to;-

· a) Substances 0-3 = 1.8 kg 

· b) absorber HP-I = 1.8 kg 

· c) substances WPW-1 =1.1 kg

3.25 
The volume of the Oxygen Cylinder amounts to 1L.

Nitrox Cylinder
3.26 
The pressure at the Regulator  exit amounts to 7.2 to 7.6 Bar , with a 
consumption of 40L/min and a Cylinder  pressure of 130-150  Bar.
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3.27 
The pressure at the Regulator  exit (without consumption) with a Cylinder  
pressure of 180-200 Bar is over 9 Bar.

3.28 
The relief Valve of the Regulator opens with a pressure from 10 to 15 Bar.

3.29 
The Oxygen volume, that after  Opening  of the Valve of the Oxygen Cylinder 
the purging system uses, amounts to 20 to 27L;  the purging procedure takes 10-25 seconds.

3.30 
The volume of the Nitrox mixture, that with Depth the purging system uses
is  from 35 to 50L; the purging procedure takes 15-35 seconds.

3.31 
The depth, in itself at a temperature of + 20C (± 5C).


a) the Supply of the Nitrox mixture when descending connects at 15 to 18m, 


b) the Supply of the of Oxygen when ascending connects, at 12 to 15m.

3.32 
The high and low pressure elements seal, if the Nitrox Cylinder is attached to 
the apparatus, the Valves of the Oxygen and Nitrox Cylinders are open and the gas pressure in the Cylinders  is up to 200 Bar.

3.33 
The Valve of the Cylinder is closed with a complete tightening of the Valve (pos “CLOSED ") and a Cylinder  pressure from 30 to 200Bar.

3.34 
To the Connect the Nitrox Cylinder to the apparatus with the Valve of the Oxygen Cylinder open, a force of no more than 15 kg is required.

3.35 
The power required for the separation of the Nitrox Cylinder from the 
apparatus is less than 10 kg;  the following conditions apply:  


a) the angle between the strained cord of the Coupling and the long axle of 
the Equipment can be up to 35C, 


b) with the Valve of the Oxygen Cylinder opened.

3.36 
The filling Valve is closely with a Cylinder  pressure up to 200 Bar, the torque 
may not exceed  30 kg/cm.

3.37 
Turn the Valve from the position " OPEN " 1/4 to 2 revolutions to bring it into the position " CLOSED ".
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3.38 
The Valve force required should be no more than 1.5kg/cm2.

3.39 
The weight of the Nitrox Cylinder is less than 6 kg.

3.40 
Fig. 19 shows the dimensions of the Nitrox Cylinder.

3.41 
The volume of the Nitrox Cylinder  amounts to 1L.

Breathing Hose
3.42 
The Breathing Hose is attached to the Mouth piece with a pressure acceptance in the hose up to 100mm MilliBars.


An air supply is not permitted over 0.2L/min.

3.43 
The resistance at the exhalation Valve of the hose amounts to 30-40 
MilliBars with a flow of 15L/min.

3.44 
Fig. 22 shows a representation of the Breathing Hose.

3.45 
The weight of the hose is not more than 0.3kg.

Starter
*** SECTIONS 3.46 - 3.53 HAVE BEEN REMOVED - CW ***
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4.  Components of the Equipment
Notes:
4.1 
The equipment comes supplied with empty cartridges and a pressure in the 
Oxygen and Nitrox Cylinder  from 30 to 150  Bar.

5.  Mechanism and Function modes of the Equipment
5.1 
Functional modes of the Equipment
5.1.1 
Functional modes of the Equipment with dives up to 15m depth (fig. 1).
The apparatus protects the breathing organs from the influences of the environment and works in the closed breathing cycle, whereby the exhaled gas mixture is replenished.  For functionality the apparatus needs the elements specified below:

· Breath Bag (pos 2)

serves as a container for the exhaled gas mixture.

· Demand Valve (pos 10) 


serves for the automatic Oxygenation on demand, into the breath bag .

· Relief Valve (pos 1) vents surplus gas mixture from the breath bag (pos 2) through the pipe (pos 3) into the environment. 

· Mouth piece (pos 6) serves for the regular circulation of the gas mixture when breathing in and out.

· Cylinder  (pos 17) 

is a container for keeping the compressed Oxygen.

· Regulators (pos 15) lowers the pressure of the Oxygen, into the Demand Valve (pos . 10) and the Coupling (pos 20).

· Scrubber Cartridge (pos 13 & 14) 

where the exhaled mixture has CO2 removed, before reuse.

Opening of the Valve (pos 18) allows the Oxygen from the Cylinder into the Regulator (pos 15), & the pressure is reduced;  the Oxygen also flows into the gauge (pos 16), which indicates the pressure in the Oxygen Cylinder (pos 17).  After passing through the Regulator (pos 15), the reduced pressure of the Oxygen flows through the Valve (pos 19)  & into the range " A " of the separator

element and the piping (pos 12) to the Demand Valve (pos 10).
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Protecting the diving functions, the respiration is as follows;
The exhaled gas mixture continues to pass the exhalation Valve (pos 5) of the Mouth piece (pos 6), & arrives in the Breathing Hose for the exhaled gases (pos 4) and flows into the cartridges (pos 13 and 14).

After the gas mixture in the cartridges is cleaned of Carbon dioxide by the chemicals in the scrubber cartridges, the gas mixture flows into the breath bag (pos 2).  

The gas mixture for inhalation flows through the inhalation hose (pos 9) and the inhalation Valve (pos 7) to the Mouth piece (pos 6).

With increasing Depth or if their is insufficient gas in the breath bag, the  Demand Valve (pos 10) operates as follows:

With reduced pressure in the breath bag the diaphragm (pos 8) of the

Demand Valve (pos 10) is deflected by external pressure & presses on the

lever system Valve (pos 11), and supplies the breath bag (pos 2) with the Oxygen, which is needed for inhalation.

With Positive pressure in the breath bag (pos 2) the surplus gas is

discharged by the relief Valve (pos 1) by means of the pipe  (pos 3) into the environment.

5.1.2 
Function mode of the Equipment with dives up to 40 m depth (Fig. 2) 

Diving up to 40 m depth can only be made, by the equipment with the inhalation of a Nitrox Gas.  With dives into a depth of over 15m the equipment’s Coupling (pos 20) is therefore connected to a Nitrox Cylinder, whose Valve (pos 1) is opened.

Opening the Valve (pos 35) of the Oxygen Cylinder, causes the loop to be purged with Oxygen as follows:

The Oxygen flows from the Oxygen Cylinder into the Regulator (pos 32), where the pressure is reduced.  Then the reduced Oxygen pressure passes through the Valve (pos 31) and distributes itself within the range " A " of the Coupling (pos 21).  From here the Oxygen flows into the Piping (pos 29) into the Demand Valve (pos 28).  It then flows through the opened Valves (pos 34 and 36) of the Coupling (pos 20 and 21) & flows through the hose (pos 18) into the chamber of the Valve (pos 40), which is closed by the  spring (pos 39) on to the Valve seat.

The Oxygen flows into the Valve chamber (pos 37), where it distributes itself to the Nozzle (pos 17) and into the diaphragm range " B ".  Under the pressure of the Oxygen the diaphragm (pos 14) of the Valve seat yields & allows the Oxygen

to reach the entrance to the Nozzle (pos 13).
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After passing the Nozzle (pos 13) the Oxygen arrives at the Valve (pos 46) and the pressure opens  it, & allows the Oxygen to flow through the hose (pos 15) into the Valve chamber (pos 19), furthermore it continues through the opened Valves

 (pos 19 and 22) & the Coupling (pos 20 and 21) & into the piping (pos 23) then into the breathing system for its purging.

The existing gas mixture in the breath bag (pos 25) is forced out through the relief Valve (pos 24) and the pipe (pos 26) into the environment.

At the same time the Oxygen continues to flow through the Nozzle (pos 17)

into the range " B " until the Oxygen pressure equalises itself on both sides of the Nozzle (pos , 17) and diaphragm (pos , 14).  Afterwards the diaphragm (pos 14) under the pressure of the  spring re-seats itself on the Valve seat and stops the Oxygen flow to the breath bag.

The Oxygen volume for the purging of the breath system is dependant on the diameter the Nozzle (pos 17), with which the duration the purging is regulated, as well as of the diameter of the Nozzle (pos 13), which ensures the purging for the necessary quantity of the Oxygen, which is steered by the Nozzle (pos 17).

After  Opening  of the Valves (pos 1) of the Nitrox Cylinder  the gas mixture flows into the range of the gauge (pos 3), which indicates the pressure of the gas mixture in the Cylinder  and in the Regulator (pos 2). The pressure of the gas mixture is reduced by the Regulator to a certain value, which importantly is more than the pressure at the exit of the Oxygen Regulator.  The gas flows through the hose (pos 4) into the Valve chamber (pos 9).

Between sea level and a depth up to 15m the Valve (pos 9) is closed and it does not flow gas into the automatic loop purge.  In a depth of 15 - 18m the Depth sensor (pos 45) is compressed the by the water pressure and moves the lever (pos 5), by the strength of the spring (pos 6).

The push rod (pos 7), under the influence of the  spring (pos 43) closes the Valve (pos 44). Then the lever (pos 5) opens the Valve (pos 9) via the push rod (pos 10).  After  opening the Valve (pos 9) the gas mixture distributes itself evenly & is channelled to the Nozzle (pos 11), & into range " G “ and " D”, where the force on the diaphragm (pos 42) is greater than the resistance of the spring (pos 41).

Whereupon the gas pressure forces the push rod (pos 38) to move the Valve (pos 37) against the Valve seat on the other side.  The Valve prevents the Oxygen reaching the Oxygen purging mechanism and disconnects the chamber of the Valve (pos 37) from the Valve (pos 46).  The surplus Oxygen, which is in the container      " B ", flows through the Nozzle (pos 17) and the Valve (pos 46) into the breath bag & discharges the pressure in the container " W " to the breath bag (pos 25) and thus equalises the pressure in the system.
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Then the Nitrox gas mixture flows through the Valve (pos 40), & the pipe  (pos 18) and the opened Valves (pos 36 and 34), via the piping (pos 29) into the Valve chamber (pos 28) of the Demand Valve (pos 27) and by the piping (pos 30) into the chamber of the Valve (pos 31), where it seats the Valve (pos 31).  This happens, because the pressure of the Nitrox mixture is importantly higher than the pressure of the Oxygen, thereby the Oxygen is prevented from reaching the breath bag and the Demand Valve.

The pressure of the gas mixture, which is at the Nozzle (pos 11) and in the  diaphragm range, follows the same procedure as during the Oxygen purging exercise, i.e. the gas flow through the Nozzle (pos 11) causes an equalisation of pressure in the range " E " and in the diaphragm range " G ".  The diaphragm lifts from the Valve seat and ensures the flow of the gas mixture over the Nozzle (pos 12) up to the equalisation of the pressure within the ranges " G " and " E ".  Therefore the purging of the breath system with the Nitrox mixture begins with the  opening of the Valve (pos 9).  With the inflow of the gas mixture to the Demand Valve (pos 27) the Oxygen supply is terminated to the purging device and Demand Valve .  The volume of Nitrox Gas for the purging of the breath bag is just as dependant on the diameter of the Nozzles (pos 11 and 12).

The reverse of this procedure takes place during surfacing from depths of over 18M, when the loop is purged again with Oxygen.  

This procedure is described as follows:

With the reduction in water pressure, the Depth Sensor (pos 45) expands &  overcomes the resistance of the spring (pos 6) and removes the lever  (pos.  5) from the push rod (pos 10).

By the resistance of the  spring (pos 8) and the gas pressure, the Valve (pos 9) closes itself and prevents the inflow of the Nitrox mixture to the purge control device. Then the lever (pos 5) opens the Valve (pos 44) via the push rod (pos 7), whereby the pressure within the range " D " reduces.

This results in the diaphragm (pos 42) under the pressure of the  spring (pos 41), inducing the Valve (pos 37) off one Valve seat & on to the other  and allows the Oxygen to flow to the Nozzle (pos 17) and into the Valve range "B" of the purging system.  Thus the Valve range (pos 37) is separated from the range of the hose 

(pos 15).

With the  Opening  of the Valve (pos 37) the Oxygen purging of the breath bag begins in the same way as after the  opening  of the Oxygen Cylinder Valve, which were described before.  For the examination of the Oxygen supply in the Cylinder  the gauge (pos 33) should be checked.
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The respiration with dives of over 15m depth differs only insignificantly from dives to 15 m depth.  The difference lies in, that with dives of over 15m depth the proportional portion of the Oxygen in the breath mixture is importantly less than with a depth to 15m. The reason lies in the supply and purging of the breath system with the Nitrox mixture.

5.1.3 
Function mode of the Equipment for Pilots while flying (fig. 3)
*** THIS SECTION HAS BEEN REMOVED - Original Page 10-11. CW ***

5.1.4 
Function mode of the Equipment for the Parachutist (fig. 3) 

*** THIS SECTION HAS BEEN REMOVED -  Original Page 11-12. CW ***

5.2
Construction
5.2.1 
The components of the Equipment IDA-71P (fig. 4)
All constructional connections of the apparatus are in the hard Housing (pos 2) and are there fastened, with the exception of gauge (pos 6) and the Mouth piece (pos 9) with the Breathing Hoses (pos 8).  The Housing is closed with the cover (pos 1).

In the top of the Housing is a breath bag (pos 7), which is fastened to the Housing at the following 5 points:

· With the help of the thread, which is at the Housing of the Demand Valve (pos 27), and the nut (pos 19);

· With the help of the thread, which is at the Housing of the Relief Valve (pos 

4), and the nut (pos 3);

· With the help of the threads of the in and out breathing hose connections to the breath bag and their nuts;

· With Assistance of the thread of the bracket plate (pos 22) of the Relief

Valve and the nut (pos 21).

Underneath the breath bag are 2 scrubber cartridges (pos 10 and 11) and an Oxygen Cylinder (pos 12) with a Regulator, which is connected via the hose (pos 16) with the coupling (pos 17).  The Coupling serves to connect the Nitrox

Cylinder, to the purging system or to connect the aeroplane equipment STP-4 to the equipment.
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The breath bag (pos 7) is connected to both the Breathing Hoses (pos 8) with the Mouth piece (pos 9).  By means of the pins (pos 24) the rubber harness (pos 23) is fastened to the Housing.  To the Rubber harness the rest of the equipment is fastened to the diver.  At the Rubber harness  (pos 23) the Crotch strap(pos 29) comes and the Waist belts (pos 18) are fastened, thus the equipment fits closely.  By means of the snap hook (pos 5) on the rubber harness (pos 23) the gauge (pos 6) is fastened, & the Oxygen quantity in the Cylinder  (pos 12) is displayed.

In certain places, communication systems (UGOR W) can to be attached to the apparatus.  The communication system " UNITY " is fastened with screws to the Exterior of the Housing, in place of the cover (pos 28).  For the assembly of the communications Equipment "UNITY " the cover with the screws (pos 14) is removed.  The communications Equipment " SIXTEEN " is inside the apparatus and is attached via the clamps (pos 15).  The cover is connected with the Housings by threaded loops.

On the Housings of the Demand Valve a cover (pos 20) screwed, this protects the diaphragm of the Demand Valve from the water pressure, which is produced by the forward movement of the diver.  The apparatus is used together with a diving suit.

5.2.2 
Housings and Covers of the apparatus
a)  Housings (fig. 5) 

The Housings serves for the installation of individual components of the Equipment and protects these from mechanical damage.  It is made of aluminium sheet metal and has the form of a box.  Inside the Housing clamps are intended for the

attachment of the scrubber cartridges and the Oxygen Cylinder, which serve additionally to increase the Stability of the Housing.

On the Housing are;

· 2 loops (pos 1) for the attachment of the rubber harness,

· Waist belts  (pos 3 and 7),

· Crotch strap(pos 8),

· Loop (pos 10) for the attachment of the Nitrox Cylinder ,

· 3 threaded holes (pos 2) for the attachment of the appendix system with the help of the latch and the screws, which are in the tool kit,

· Clamps (pos 4) for the attachment of the Scrubber, and the Oxygen Cylinder,

· Clamps (pos 6) and ring (pos 5) for the attachment of the Belts of the appendix system.
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b)  Cover (fig. 6)

The cover serves for the protection of the components of the Equipment from mechanical damage.  At the inside of the cover a spring clamp (pos 3) is fastened, into which a C-spanner  (pos 2) is inserted.

The C-spanner is needed for the connections of the scrubber cartridges, & no other tools are needed.

5.2.3 
Mouth piece (fig. 7)
The Mouth piece consists of the following elements;

· The Main Body (pos 6),

· The inhalation (pos 1) and exhalation Valve (pos 8), which control the gas circulation when breathing in & out.

· The Rotary Valve (pos 9), with which the respiration " TO ATMOSPHERE “ or      “ TO SYSTEM " can be switched.  The change over takes place by turning the crank (pos 10) to the left or right.

On the connecting piece, which connects to the Mouth piece during use of the auxiliary equipment, set it  " TO ATMOSPHERE”, the cap (pos 7) is removed & the pipe (ref.   fig.  8) added, using the connector (pos 12).

The cap (pos 7) allows the respiration of the diver with normal air, but prevents the direct penetration of water into the Mouth piece.  The pipe (ref. fig 8) is used by the diver for respiration with normal air for a long time swimming on the surface while face down (snorkelling).  This is the same connector  (fig. 12) that is used to connect  the Breathing Hose (ref.   Fig. 22) to the Mouth piece for protecting flying.

The distribution of the gas mixture for breathing in and out via the appropriate channel takes place as described below; 

With the first inhalation, the pressure within the Mouth piece is reduced, this causes the exhalation Valve (pos 8) to close properly on the Valve seat.  The inhalation Valve (pos 1) opens and lets the gas mixture for respiration flow in.  When

breathing out a Positive pressure, on the inhalation Valve (pos 1) develops & closes it in the Mouth piece, this pressure also opens the exhalation Valve & the exhaled gas mixture is forced into the scrubber cartridge & on into the breath bag.
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5.2.4 
Breath Bag (fig. 9) 

Is the storage vessel for exhaled gas.  Its volume amounts to 8L.  The breath bag is made of a flexible rubber material and has the following parts installed;

· Demand Valve   (pos 13), 

· Relief Valve (pos 1), 

· Connecting pieces inhalation (pos 3) and exhalation (pos 5) with fittings  (pos 4) for the Connection of the scrubber cartridges, 

· Connecting piece exhalation (pos 11) and inhalation (pos 14),

· Connecting piece (pos 2) for the  gas supply to the Demand Valve  , 

· Connecting piece (pos 6) for the gas supply for the purging of the breath system, 

· Connecting piece (pos 12) serves the Gas drain from the relief Valve (pos 1)

The Demand Valve (pos 13), the Scrubber connecting pieces (pos 3 & 5), the other connecting pieces (pos 2, 6 & 12) are installed on inverted flanges of the breath bag. The connecting pieces (pos 11 & 14) as well as the relief Valve (pos 1) are

fastened to the breath bag by pass through clamps.

The Breathing Hose (pos 9) with the T-piece (pos 7) is connected to the connecting piece for breathing out (pos 11).

The T-piece (pos 7) is connected via 2 more Breathing Hoses to the connecting pieces for the Scrubbers (pos 5) and to the purge pipe via the connecting piece (pos 6).

The Connecting pieces for the inhalation (pos 3) and exhalation (pos 5) are connected accordingly with the matching connecting pieces on the scrubber cartridges.  At the connecting piece for inhalation (pos 14) the Breathing Hose is attached for the inhalation via the Mouth piece, to the connecting piece (pos 11) the

Breathing Hose for exhalation is attached.

In order to prevent the direct in flow of water from the breath bag (in case, it is not closed) into the scrubber cartridges and the inhalation hose, onto the Connecting pieces for inhalation  (pos 3)  spouts  (pos 8) are installed, & screwed into the connecting piece (pos 14) as is the pickup (pos 15).
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5.2.5 
Scrubber Cartridge (fig. 10)
The cartridges when filled with the substance " Soda Lime " serve to absorb the Carbon dioxide from the exhaled gas mixture.

The two cartridges have the same construction.  They have the form of a double-walled, oval box made from stainless steel and are filled with absorbent.

The cartridges differ only in their colour.  The cartridge for " 0-3 " is blue, the one for " HP-1 " grey.

(The designations “0-3” & “HP-1” are Russian, we are only concerned with references to “HP-1” as this is the CO2 absorbent, i.e. “Soda Lime”).

The distance between the interior wall (pos 3) and the outer wall (pos 4) serves to draw the flow of the gas through and also has the function of warming the layer.

To the inner walls (pos 3) the rings (pos 5) are soldered, these prevent the flow of the exhaled gas mixture along the box walls and so make possible an even consumption of the substance " 0-3 " or " HP-1 ".

To fill the cartridge there is a cap at the bottom (pos 1).  At the top of the cartridge the threaded rings (pos 7) are for the connection from the Breath Bag..  In the top inner box there is a lattice (pos 6), which prevents the contents leaving the cartridge, but allows gas to pass through.

5.2.6 
Oxygen Cylinder with Regulator (fig. 11)
The Oxygen Cylinder with Regulator is the reservoir for gaseous Oxygen and is painted blue.  It has a volume of 1L and is intended for a pressure of 200Bar.

In to the neck of the Cylinder  (pos 6) the Regulator (pos 4) is screwed on with glycerine cement.  At the high pressure T-piece (pos 2) a pressure gauge (pos 7) is attached, which indicates the Oxygen pressure in the Cylinder  after  opening  the Valve (pos 1).  The filling of the Cylinder  takes place via the connection on the T-piece  (pos 2), which is sealed with the cap (pos 3).  To the low pressure connecting piece (pos 5) a hose is attached, which connects the Regulator with the Demand Valve feed coupling.

5.2.7 
Regulator of the Oxygen Cylinder (fig. 12)
The Regulator serves to lower the pressure of the Oxygen, which flows from the Cylinder . The Regulator was designed in a housings with a stop Valve.  The  goal was to reduce its dimensions and the number of Connections.

With the rotation of the Tap (pos 1) in an anti-clockwise direction the Valve (pos 2) lifts from the Valve seat and allows the Oxygen to enter the regulator from the Cylinder.  With the rotation in the clockwise direction the Valve (pos 2) closes the Valve seat and the gas-supply from the Cylinder is stopped.
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With the Valve opened (pos 2) the gas from the Cylinder flows into the Regulator.  With the pressure of the gas the diaphragm (pos 4) curves upward and compresses the spring (pos 6).  With the pressure of the  spring  (pos 11) the Valve (pos 9) covers the Valve seat whereby the gas-supply to the Regulator is interrupted.

With the Leak out of the gas from the Regulator the Valve seat is uncovered completely by the Valve (pos 9), whereby the mass of gas, which flows to  the Valve (pos 9), is equal to the mass of gas, which flows from the Regulator.

In the Regulator is a damper, which is used to stop the oscillations of the Valve (pos 9) and so the destruction of its seal is prevented.  The damper consists of the nut (pos 12), in which a spherical socket (pos 13) is located. The socket (pos 13) is

forced by the  spring (pos 14) against the push rod of the Spring support (pos 10).  In the Regulator a relief Valve (pos 7) is intended, to prevent an excessive Increase in pressure within the low pressure range.

5.2.8 
Demand Valve   (fig. 13)
The Demand Valve is designed to automatically supply Oxygen or Nitrox mixture, in case, there is not sufficient gas in the loop for inhalation.  The Demand Valve also serves to add volume as needed & to equalise the pressure in the Breath Bag to match the depth  of the diver.  It uses levers and diaphragms, whose function is controlled by external pressure differences. The Valve seat (pos 4) is covered by the Valve (pos 3) by the pressure of the spring (pos 2) and the pressure of the gas supply.

With a reduction in pressure on the inside of  diaphragm, or with Positive pressure outside the diaphragm, the diaphragm (pos 5) curves inwards & overcomes the resistance of the  spring (pos 11) and  opens (via the lever system) the Valve (pos 3).  Gas flows underneath the Valve seat & into the breath bag.  With Pressure equalisation the diaphragm (pos 5) returns to its original position.  By the force of the  spring (pos 11) the levers release the Valve (pos 3), the Valve seat is covered, & the gas-supply into the breath bag is interrupted.

.

5.2.9 
Relief Valve (fig. 14)
The Relief Valve serves to automatically dump surplus gas mixture from the Breathing system and protects the breath bag from blow-outs. The Relief Valve is installed in the breath bag and fastened to the Housing of the apparatus.

In the Housing (pos 1) of the Relief Valve is a diaphragm (pos 2), which is backed up by the Valve at (pos 6), together they prevent the  penetration of water into the breath bag.  The  opening of the diaphragm (pos 2) is regulated by the rotation of the screw (pos 4), which is locked by a nut (pos 3).
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So that the volume of the breath bag can be used completely in all attitudes of the dive, the relief Valve has a compensation pipe (pos 7), through which gases can be discharged into the environment.

With the threaded end the compensation pipe is fastened to the Housing of the apparatus, with the other end attached to the relief Valve.

The relief Valve is fastened to the breath bag and the Housing of the apparatus with the clamping nuts.  But is secured to the Exterior of the Housing (pos 1) by a threaded locking ring.

5.2.10 Scrubber Box (fig. 15) 

In the box is a plate forming chemical substance, which absorbs the Carbon Dioxide from the exhaled gas mixture, & produces Oxygen.

The scrubber box consists of two rectangular boxes (pos 6 and 7), which are fitted into one another.  The boxes are manufactured from metal.  On the cover (pos 9) the connecting pieces (pos 10) are installed, with whose assistance the box is attached to the breath bag.  For the protection of the box internals from the penetration of foreign matter during transport, onto the connecting pieces caps (pos 8) are screwed.  The Inner box is in two pieces & each is symmetrical and divided by atmospheric pressure ranges. In each of the two ranges is a block of the plate forming substance.  Each block is located by the spring (pos 4).

The seal of the cover of the box reaches to the seal (pos 3) and a bolting of the nut (pos 1).  The air space between the Outside and interior box acts as an insulating layer.

The circulation of the exhaled gas mixture in the cartridge is as follows;

Through the connecting piece (pos 10), which with the connecting pieces of the breath bag it is connected, arrives the gas flow to the inside of the box.  After the gas flow has passed the plate forming substance and the clearance between the substance and the partition (pos 5), it arrives into the second half of the box.

After the gas flow has passed the plate forming substance of the second half, it arrives at the second connecting piece (pos 10) & flows into the breath bag.

5.2.11 Purging Mechanism (fig. 16)
The purging mechanism serves for the purging of the breath bag with Oxygen before leaving the aeroplane with a parachute.  By the purging of the breath bag the

proportional Oxygen percentage in the breath system rises.  The purging mechanism is fitted to the external coupling, & has a timing mechanism installed, to control the quantity used from the Oxygen Cylinder.
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The mechanism consists of the following parts:

· Housings (pos 3), in which a linkage (pos 16) with a cord (pos 15) and a  spring (pos 14) are installed, with their assistance the purging mechanism in the coupling is located; 

· O-rings (pos 1) for sealing the connecting parts of the Coupling;

· Nozzle (pos 13); 

· Cover (pos 6) with seal (pos 4), which create the volume of the Time mechanism;

· Nozzle (pos 11) with seal (pos 12), which controls the purging duration;

· Diaphragm (pos 5), which is locked by the disk (pos 10) and the cover (pos 7);

· Spring (pos 9);

· Thrust washer (pos 8) and Nozzle (pos 2), by which the purging. volumes are adjusted.

5.2.12 Coupling (fig. 17) 

The Coupling is in the Housing of the apparatus and serves to allow separation from and/or the connection of the Nitrox Cylinder  and the Purging mechanism to the

apparatus, likewise for the quick connection and separating of the Oxygen and Nitrox main lines, if the diver enters and/or leaves the  boat.

The Coupling consists of:

· The housing (pos 2), in which is a Valve (pos 3), which is fastened on the push rod (pos 1) and is seated by means of the  spring (pos 4) to the Valve seat;

· Plugs (pos 6); 

· Push Rod (pos 13);

· Valve (pos 11), into which the Valve (pos 10) and the  spring (pos 12) are installed;   Spring (pos 9);

· Oxygen LP connector (pos 7) with seat and Valve (pos 19).

In the Housing (pos 2) is a  recess, into which the connector of the mating coupling (ref.   Fig. 18) or the purging mechanism (fig. 16) fit.  The Valves (pos 3 and 11) are opened by the connection to the coupling (fig. 17) of the mating coupling (fig. 18) or the purging mechanism (fig.16), due to the mating of (pos 1 and 13) with the appropriate parts of the other couplings.
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5.2.13 Coupling (fig. 18)
The Coupling serves for the quick connection and separation of the Nitrox Cylinder  to the apparatus. The Coupling consists of the Housing (pos 6), in which all elements are installed, and the linkage (pos 10) &  spring (pos 7), serve to locked the two parts of the coupling (fig. 17 + 18 or 16) together.

By pulling the cord (pos 8) attached to the linkage (pos 10) the two parts of the coupling may be separated.  For ease of use a ball is fitted to the cord (pos 9).

If the couplings are joined together, the Valves (pos 3) open themselves by means of the projection on the fixed coupling (fig. 17) & the extension piece(pos 4).

A sealing of the couplings takes place via self sealing O-rings(pos 5). 

With the removal of the external coupling the Valves (pos 3) are seated by the springs (pos 2) to the Valve seats.  To the connecting piece (pos 1) are attached the hoses of the automatic purge device, which is attached to the Nitrox Cylinder .

5.2.14 Nitrox Cylinder  (fig. 19)
The Nitrox Cylinder serves as a reservoir for the Nitrox gas mixture.  The Cylinder  (pos 6) has a volume of 1L and is intended for a pressure of 200 Bar.  The Cylinder  is painted black and carries the label " Nitrox mixture 40 % ". on the neck of the Cylinder (pos 6), it has a Regulator (pos 8) and Valve (pos 7) installed, which are in a Housing.

The Filling  with the Nitrox mixture (Oxygen content 40% ± 1%) takes place via the filling connector, which is closed with the cap (pos 9).  On the Nitrox Cylinder  a rubber/canvas pouch (pos 5) is attached, in which the automatic purge device (ref.   Fig. 21) fits. Via the coupling (pos 1), the Nitrox Cylinder is attached to the apparatus.  Via the hoses (pos 3) the coupling is connected to the automatic purge device.  Via the hose (pos 4) the Nitrox mixture flows from the Regulator (pos 8) to the automatic purge device.

When storing the Nitrox Cylinder  the Valve (pos 7) should be closed.  The gauge (pos 10) indicates the gas pressure after  Opening the Valve (pos 7) in the Cylinder.   The cap (pos 9) is a cover for the filling connector of the Cylinder.

The common use of the Nitrox Cylinder with the apparatus is for diving to an intended depth of more than 15 m.
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5.2.15 Regulator of the Nitrox Cylinder  (fig. 20) 

The Regulator serves to lower the pressure of the Nitrox mixture from the Nitrox Cylinder  from a pressure of 180 - 200 Bar.  The Regulator was designed with a Housing incorporating the cylinder valve.  The Valve is balanced.

With the rotation of the tap (pos 1) in an anti-clockwise direction the Valve (pos 2) is lifted from the Valve seat  and allows the gas to flow from the Cylinder.  When rotated in a clockwise direction the Valve (pos 2) closes on the Valve seat and

the gas-supply from the Cylinder is stopped.

With the Valve (pos 2) closed, there is no pressure underneath the Valve (pos 15), then the spring (pos 3) presses on the Spring support (pos 6), the slide ring (pos 8) and the Tappets  (pos 17) & the Valve (pos 15) is held opened.

With the Valve (pos 2) opened the gas from the Cylinder flows into the range " A " of the Regulator.  The diaphragm (pos 7) curves outward and compresses the  spring (pos 3).  Under the effect of the  spring (pos 14) the Valve (pos 15) closes on the Valve seat, whereby the gas-supply is interrupted (if gas does not leak from the range “ A “).

If gas leaks from the range " A ", the Valve (pos 15), which controls the gas flow, which flows into the range " A ", balances the flow to match the amount which is lost.

The brake (pos 13), which controls the oscillations of the Valve (pos 15), is designed similarly to the brake of the Regulator for the Oxygen Cylinder.

5.2.16 Automatic Purging Device (fig. 21).
The Automatic Purging Device serves to;-

Purge the breathing Loop with Oxygen when ascending from depths of over 18m;

Purge the breathing Loop with Nitrox mixture when the depth exceeds 15m;

Automatically switch from the Oxygen supply to the Nitrox supply when descending or ascending, at the correct depth.

The Automatic Purging Device consists of;-

the depth sensor (iii)

the mechanism for Oxygen purging (i)

the mechanism for Nitrox purging (ii)

the Valve chambers
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With the help of the depth sensor the Valves (pos 5 and 9) are opened and closed at a pre-set depth.

The depth sensor consists of;-

the Depth sensor (pos 14), which controls the purging depths;

the lever (pos 16), & the axle (pos 17) on which it pivots;

the depth adjusting screw (pos 20) & spring (pos 18);

The pressure on the spring (pos 18) is adjusted by the adjusting screw (pos 20), which is secured with the lock nut (pos 19).

The mechanisms for the Nitrox and Oxygen purging are almost identical in construction, & differ only by their adjustments.

The purging mechanism consists of the diaphragm (pos 25), which is secured by the socket (pos 39) to the Housing (pos 26). The diaphragm also acts as a Valve.

By means of the spring (pos 28) the diaphragm closes the Valve.  The application of force is regulated on the diaphragm by the Spring support (pos 27) transfer port and the adjusting screw (pos 37) with the lock nut (pos 38).  The Case (pos 36) produces for the purging mechanism the necessary volumes. The Nozzle (pos 24) regulates the gas volume, that the purging mechanism uses.  The chamber of the Nozzle (pos 24) is locked with the Plugs (pos 23). The purging duration is determined by the Nozzles (pos 21 and 22).

The Valve (pos 34) serves to connect the Oxygen to those, and/or closing the junctions of the apparatus.  It consists of;-

the diaphragm (pos 30), which is secured by the screw (pos 29),

the push rod (pos 33) with the Valve (pos 34), which is seated by the  spring (pos 31) to the Valve seat  (pos 32).  In the Valve (pos 34), another Valve (pos 7) with a  spring (pos 35) is installed.

The Nitrox mixture is led under pressure into the range " W ".  Up to a depth of 15m the Valve (pos 9) is closed, & the pressure of the Nitrox mixture can not be distributed.  With the Valve (pos  9) closed, the Valve (pos 5) is always open. 

The function of the two Valves (pos 5 and 9) is controlled by the depth sensor (iii).  The Power transmission takes place via the lever (pos 16) and the Tappets  (pos 6 and 8).  In the closed condition the Valve (pos 9) is seated by the spring (pos 12) and the gas pressure to the Valve seat (pos 10).  The cover (pos 11) isolates the range " W " from the environment.
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With the  Opening  of the Valve (pos 9), the Valve (pos 5) is seated by the spring and the pressure of the gas, which flows after Opening  of the Valve (pos 9) into the range " G ", & to the Valve seat (pos 4).  At the same time the diaphragm  (pos 30) under the pressure of the Nitrox mixture curves itself & shifts the push rod (pos 33) and the Valve (pos 34).  The Valve (pos 7) is seated to the seat of the Housing, where by the Oxygen supply is interrupted to the connections of the apparatus.

The distance between the Valve (pos 5) and the Valve seat (pos 4) is adjusted by turning the Valve seat (pos 4) and fastened subsequently, with the lock nut (pos 1).

The cover (pos 2) isolates the range " G " from the environment.  The seats of the Valves (pos 10 and 4) as well as the Tappets  (pos 6 and 8) are sealed with rubber O-rings.  The Valve (pos 13) prevents the propagation of the Oxygen into the chambers and to the connections, which is worked by the pressure of the Nitrox mixture.

5.2.17 Breathing Hose (fig. 22)
The Breathing Hose serves for the Connection of the Equipment KP-58A with the Mouth piece of the apparatus IDA-71P and for the attachment of the Equipment 

KP-58A to the parachute.

*** THIS SECTION HAS BEEN REMOVED - CW ***
5.2.18 Starters (fig. 23)
The starter serves for the purging of the breath bag when attached to an aircraft supply.

*** THIS SECTION HAS BEEN REMOVED - CW ***
5.2.19
Carry Case (fig. 24)
For keeping and for the transport of the Equipment.  It is manufactured from a thick, rubber material.

5.2.20 Weight Belts (fig. 25)
The Weight belts consists of, a belt  with buckle (pos 1), separate weights (pos 2) each of 0.5 kg.  The weights can be fastened easily to the weight belt. The weight of the Belt itself is regulated by the number of weights attached.

5,2,21 Set SIP (fig. 26 and 27) 

The sets SIP-1 and SIP-2 are used for the setup and dismantling of the apparatus as well as for the tuning and for changing of the individual parts.  The sets contain spare parts, and tools.  A detailed listing is shown in Table. 2 of the Appendix.
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OPERATING INSTRUCTIONS
6.  
Preparation Measures
6.1 
Unpacking.
6.1.1 
Packing List.
6.1.2 
Examination of the Completeness by comparison with the Equipment Log.
6.2 
Examination of the individual parts
6.2.1 
Visual Examination
a) Completeness and Durability;-

· the chest rubber strip and Belts,

· the Breathing Hoses & the Connecting pieces of the breath bag and the Mouth Piece,

· the Nipples, the Demand Valve  and the Relief Valve of the breath bag,

· the pipes and hoses to the breath bag, to the Coupling and to the Regulator,

b)  Pass through hoses from the Breathing Hose and breath bag,

c)  Dents in the scrubber cartridges and the Housing,

d)  Examination of the Oxygen content in the Cylinder with the gauge,

e)  Examination of the Rotary Valve  & Crank of the Mouth Piece,

The results of the Examination are to be held in the Equipment Log.

7.  
Operation of the apparatus
The operation of the apparatus taken by the diver, who under the

points the 7.1 - 7.6 has specific tasks to fulfil.

7.1 
Filling  of the apparatus
a)  Filling of the Oxygen Cylinder,

b)  Filling of the Nitrox Cylinder  with Nitrox mixture,

c)  Filling of the scrubber cartridges,

d)  Filling of the scrubber cartridge with the absorbent note:  The Cylinders  are filled according to their colour.  The blue Oxygen Cylinder with pure medical Oxygen, the black Nitrox Cylinder  with a Nitrox mixture of 40% ± 1% Oxygen.
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7.1.1 
Filling the Oxygen Cylinder (fig. 28)
a) Close the Valve (pos 1) of the Oxygen Cylinder and Open the cover of the apparatus,

b) Remove the cover (pos 20, fig. 4) and press on the diaphragm of the Demand Valve (pos 8, Fig.1), to reduce the inter-stage pressure,

c) Remove the filling point cap (pos 3),

d) Connect the filling hose from the O2 supply,

e) Open the valve on the O2 supply cylinder slowly,

f ) Check the input pressure on the Equipment’s O2 gauge,

g) Slightly open the Valve (pos 1) on the O2 cylinder, you will hear a hissing noise as the O2 fills the cylinder, (the cylinder has an operating pressure of 200Bar),

h) When the hissing stops, slowly open the Valve (pos 1) fully & listen for more hissing noise, if there is none, then check the fill pressure on the O2 gauge,

I)  Fully close the Valve (pos 1), & the Valve on the O2 supply cylinder,

j)  Press the diaphragm (pos 8, Fig.1) to reduce the inter-stage pressure,

k) Disconnect the O2 fill hose & replace the filling point cap (pos 3), tightening securely.

l)  Replace the Diaphragm cover (pos 20, Fig.4),

m)Replace the cover of the Equipment.

7.1.2
Filling the Nitrox Cylinder  (fig. 29)

a) Close the Valve (pos 3) of the Nitrox Cylinder,

b) Remove the filling point cap (pos 2),

c) Connect the filling hose from the Nitrox supply,

d) Open the valve on the Nitrox supply cylinder slowly,

e) Check the input pressure on the Equipment’s gauge,

f ) Slightly open the Valve (pos 3) on the Nitrox cylinder, you will hear a hissing noise as the Nitrox fills the cylinder, (the cylinder has an operating pressure of 200Bar),

g) When the hissing stops, slowly fully open the Valve (pos 3) & listen for more hissing noise, if there is none, then check the fill pressure on the gauge,

h) Fully close the Valve (pos 3), & the Valve on the Nitrox supply cylinder,

i)  Loosen the Nitrox fill hose slowly to relieve the pressure & replace the filling point cap (pos 2), tightening securely.
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7.1.3 
Filling the Scrubber Cartridges with Absorbent (fig. 10)
a) Loosen the Male fittings , which attach the scrubber cartridges to the breath bag, b) Loosen the Wing nuts from the scrubber cartridges & remove from the Housing,

c) Unscrew the filling cap (pos 2)

d) Rinse the scrubber cartridge with warm fresh water and dry thoroughly to completely remove all humidity, 

e) Examine the cartridge after drying for any damage,

f)  Fill the scrubber cartridges with sieved “Soda Lime” (DragerSorb or Sofnolime) through a funnel, in small quantities and be careful to pack it down (to avoid air gap tracking), by patting & vibrating the exterior of the cartridge, it must be completely filled,

g) Blow through the cartridge with Oxygen or oil free air if possible, to remove any residual dust,

h) Screw on the filling cap (pos 2) & place the cartridges back in the Housing (with the seam downward), & connect to the breath bag fittings, finally secure in place with the Wing nuts.

7.1.4
Filling the scrubber cartridge with the absorber " HP-1 "


*** THIS SECTION HAS BEEN REMOVED - CW ***
7.1.5 
Filling the scrubber with the plate forming substance " WPW-1 " (fig. 15)
The substance “WPW-1” was used by the military to replenish O2 in the breathing loop, this is not possible in civilian use.

*** THIS SECTION HAS BEEN REMOVED - CW ***
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7.2 
Examination of the apparatus before the Dive 

a)  Examination of Completeness and for Exterior Damage,

b)  Presence of Oxygen in the Cylinder of the apparatus,

c)  Presence of the chemical substances in the scrubber cartridges,

d)  Check whether the threaded screws are tightened correctly,

e)  Check the tightness of the high pressure and low pressure ranges of the apparatus and function of the relief Valve of the breath bag,

f)  Check the tightness of the Hoses & Valves of the Mouth piece,

g) Check the resistance when the breathing in and out,

h) Check the function of the Demand Valve,

i)  Presence of Nitrox mixture in the Cylinder for dives to depths greater than 15 m.

7.2.1 
Examination for Completeness and for Exterior Damage
Investigation of the individual components and connections of the apparatus, in particular examination of the rubber parts for deterioration, examination for damage to the attachments of the Rubber harness and the Belts of the apparatus, examination for the correct connection of the scrubber boxes, the cylinders  and the mouth piece.

7.2.2 
Presence of Oxygen in the Cylinder of the apparatus
a)  Remove the purging mechanism (if attached),

b)  Slowly open the Valve of the Oxygen Cylinder,

c)  Check the reading on the gauge;  the pressure should be within the range of 180 - 200Bar,

d) Close the Valve of the Oxygen Cylinder,

e) Discharge the pressure from the system by pressing the diaphragm of the Demand Valve, after removing the cover (pos 20, fig. 4).

7.2.3 
Presence of the chemical substances in the scrubber cartridges
a)  Remove the cover.  

b)  Unscrews the Wing nuts holding the cartridges to the Housings of the apparatus, 

c)  Lift the cartridge, remove the filling cap (pos 2, Fig.10) from the scrubber,

d)  Check for the presence of the chemical substance,

e)  Replace the filling cover (pos 2, Fig.10),

f)   Fasten the cartridge back in place (with the seam downward).
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7.2.4 
Examination the threaded connections

When bolting the Male fittings  on with the thread 1/4, do not over tighten, but ensure they are secure.

7.2.5 
Examination of the tightness of the high pressure and low pressure ranges of the apparatus and the function of the Relief Valve of the Breath Bag
a)  Turn the valve of the Mouth piece into the position "Closed Circuit ",

b)  Remove the cover,

c)  Open the Valve of the Oxygen-Cylinder,

d) Attach PR-392 (from set SIP-1) to the output connecting piece of the relief Valve,

e) Fill the breath bag with exhaled gas via the mouth piece and turn the Valve to the position "TO AIR", 

f)  Immerse the Equipment into a water filled tub, so that all parts are 10-20mm below the surface,

g) Press on the breath bag with the flat of the hand, the function of the relief Valve is correct, if it leaks gas.

7.2.6 
Examination of the mica Valves of the Mouth piece for tightness
a)  Adjust the Valve of the Mouth piece to the position " Closed Circuit ",

b)  Clamp off the inhalation Breathing Hose and attempt to inhale from the Mouth piece.  The Exhalation Valve is sealing, if no gas flows in through the Valve during the inhalation,

c)  Clamp off the Exhalation Hose and attempt to breath out through the Mouth piece.  The inhalation Valve is sealing, if no gas flows out of the Valve when breathing out.

7.2.7 
Examination of the breathing resistance and the function of the Demand 
Valve  

a)  Open the Valve of the Oxygen Cylinder,

b)  Adjust the Valve of the Mouth piece into the position "CLOSED CIRCUIT",

c)  Attempt to breath in and out (2-3 times) from the Mouth piece. The resistance is correct, if the breathing in and out is problem-free,  

d)  Attempt to inhale from the Mouth piece & breath out through the nose, so that the  Demand Valve supplies Oxygen.  The result of the Examination is correct, if the Demand Valve supplies gas for inhalation & is problem-free,

e)  Close the Valve of the Oxygen Cylinder and observe the gauge for 3-4 minutes.  The Valve of the Demand Valve is sealing, if the reading on the gauge remains constant.  

f)  Discharge the Oxygen from the high-pressure system by pressing the diaphragm of the Demand Valve.
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7.2.8 
Examination of the presence of the Nitrox mixture in the Cylinder 

a)  Slowly  Open the Valve of the Nitrox Cylinder and observe the gauge reading. The pressure should be within the range of 180 - 200Bar.

b)  Close the Valve of the Nitrox Cylinder and observe the gauge reading for 2 - 3 minute.  The reading should remain constant.

Note:
If no Dive takes place, discharging of the pressure is necessary by closing the Valve of the Cylinder, then loosening the nut on the filling point until the pressure is released, then re-tighten it.

7.3 
Preparing  the Equipment for the protection of flyers

The military also used this equipment to provide life support to aircrew in non 
pressurised aircraft & helicopters, up to 8000m altitude.

*** THIS SECTION HAS BEEN REMOVED - CW ***
7.4 
Preparing for use with a Parachute

The Military also used this equipment for high level parachute jumps, from up 
to 8000m.

*** THIS SECTION HAS BEEN REMOVED - CW ***
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7.5 
Preparation of the equipment for use
The preparation for use contains the following Examinations;-

a)  Completeness and Outward condition,

b)  Attitude and function of the connections of the Equipment,

c)  Function of the purging mechanism,

d)  Function and attitude of the connections of the Nitrox Cylinder,

7.5.1 
Examination of the Completeness and Outward condition of each part
The individual parts of the equipment should be carefully examined.

Particular attention should be paid to ensure that;-

the rubber parts and hoses are complete,

the individual parts have no damage, & are securely connected, 

the scrubber cartridges, cylinders, mouth piece, etc. are correctly attached,

the scrubber cartridges and cylinders are filled with the correct quantity & type of substances,

rubber seals are present in the Breathing Hose connections.

7.5.2 
Examination of the attitude & function of the connections
This Examination takes place in the following steps, on the application of Oxygen PKU-1 in accordance with the A-B methods, which are mentioned in the description of this application for the apparatus TP:

a)  Examination of the resistance of the equipment with uncharged cartridges;- 

· the result of the Examination is correct, if the resistance of the apparatus is not more than 55MilliBars with a flow of 100L/min.

b)  Examination of the resistance of the automatic opening of the Demand Valve;-

· the result of the Examination is correct, if when Breathing 30L/min the resistance of the Demand Valve is within the range of 100 - 150MilliBars.

c)  Examination of the Relief Valve of the Breath Bag opening pressure;-

· the result of the Examination is correct, if with a gas flow of 1L/min the Relief Valve begins to open with a pressure of 120 - 160MilliBars.

d)  Examination of the resistance of the Relief Valve of the breath bag;-

the result of the Examination is correct, if the resistance of the Relief Valve is not more than 220MilliBars with a flow of 100L/min.
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e)  Examination of the static pressure in the Oxygen Regulators (at the low pressure exit of the Regulators without consumption)

the result of the Examination is correct, if the pressure at the exit (without consumption) with a Cylinder  pressure of 180 - 200  Bar is not over 6 Bar.

Note:  

The Connection of the gauge to the high pressure hose of the Regulator is by PR-402 (from the set SIP-1).

7.5.3 
Examination of the function of the purging mechanism for Flyin (fig. 32)

And intermediate pressure setting of the Oxygen regulator
a)  Fill the Oxygen Cylinder with Oxygen up to a pressure of 100 - 200Bar,

b)  Attach the gauge (pos 3) to the low pressure connector of the Oxygen Cylinder,

c)  Open the Valve (pos 1) and check the gauge reading (pos 3),

d)  Attach the purging mechanism (pos 4) to the coupling of the apparatus and at the same time turn on a stop watch,

e)  After completion of the purging (after the hissing noise stops) stop the watch,

 f)  Check the gauge reading (pos 3) and Determine the difference between the gauge readings (pos 3) from points c and f,

g)  Close the Valve (pos 1) of the Oxygen Cylinder, & remove the hose & gauge (pos 2 & 3).

h)  Replace the nut with cap on the Filling connector of the Oxygen Cylinder.

The result of the Examination is correct, if the difference between the gauge readings from point c and f, fall within the range of 20 - 27Bar, i.e. the Oxygen volume, used for purging is within the range of 20 - 27L, the purging duration (at point e) is within the range of 10 - 30 seconds.

7.5.4 
Examination of the function of the connections of the Nitrox Cylinder 

This Examination takes place as described under points 7.5.5 and 7.5.6.

7.5.5 
Examination of the pressure at the Regulator exit (fig. 29)

(without consumption)

a) Fill the Cylinder  with Nitrox mixture up to a pressure of 180 - 200  Bar,

b)  Unscrew the nut (pos 4) and remove the hose (pos 5) from the Regulator.

c)  Attach of the gauge (pos 6) with hose, from the set SIP-1 at (pos 4) of the Regulator,

d) Slowly open the Valve (pos 3) of the Nitrox Cylinder and after one minute check the pressure, that the gauge (pos 6) indicates,
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e) Close the Valve of the Cylinder , remove the gauge (pos 6) of the Regulator and Attach the hose (pos 5) of the automatic purging device - do not over tighten the nut (pos on 4).

The result of the Examination is correct, if the pressure indicated (at point d) is approximately 9 Bar.

7.5.6 
Examination of the depth, at which the Automatic Purging Device functions

for both Oxygen and Nitrox (fig. 33)
a)  Fill the Oxygen and Nitrox cylinders to a pressure of 100 - 200Bar and Close the Valves,

b)  Take out the Automatic Purging Device (pos 4) from the bag of the Nitrox Cylinder  (pos 11),

c) Screw the pressure application attachment (pos 5) (from the set SIP-1) on to the

depth sensor of the Automatic Purging Device (pos 4) and attach to the pressurising device PKU-1,  by the hose PR-53, (Note you will need to make this. CW).
d) Attach the hoses (pos 2 and 8) with the gauges (pos 3 and 9) to the Filling connectors of the Oxygen and Nitrox Cylinder,

e) Open the Valves (pos 1 and 7),

f)  Check the gauge reading (pos . 9)

g) Attach the Coupling (pos . 10) to the apparatus and at the same time turn on the stop watch,

h) After completion of the purging (at the end of the hissing noise) switch the stop watch off and check the gauge reading (pos . 9),

i)  Calculate the differences between the gauge readings (pos 9) from point f and h,

j)  Check the gauge reading (pos 3),

k) Slowly increase the pressure in the attachment (pos 5) on the depth sensor (see point c) until a pressure of 2 - 3Bar is reached, check this with the gauge (pos 6),

l) When the Nitrox purging starts, check the gauge reading (pos 6) and turn the stop watch on,

m) After completion of the purging switch the stop watch off and check the gauge reading (pos . 3),

n) Calculate the differences between the gauge readings (pos 3) from point j and m,

o) Check the gauge reading (pos 9),

p) Slowly reduce the pressure in the attachment (pos 5) on the depth sensor (see point c) until the pressure falls below 1Bar, check this with the gauge (pos 6),

q) When the Oxygen begins its purge cycle, check the gauge reading (pos 6) and turn on the stop watch,

r) After completion of the purging switch the stop watch off and check the gauge reading (pos 9),

u)  Calculate the differences between the gauge readings (pos 9) from point o and r;

s)  Close the Valves (pos 1 and 7) and remove the hoses (pos 2 and 8),

t)   Stow the Automatic Purging Device (pos 4) in the pocket of the Nitrox Cylinder  cover (pos 11),

u)  Fill the Oxygen and Nitrox Cylinder  up to a pressure of 180 - 200  Bar.

- 31 -

The result of the Examination is in order, if;-

the difference in pressure at points I and u, is within the range of 20 - 27Bar, i.e. the volume of Oxygen used for purging is 20 - 27L;

the purging duration at points h and r, is within the range of 10 - 30 seconds;

the differences in pressure at point n is in the order of 35 - 50Bar, i.e. the volume of Nitrox used during purging is 35 - 50L;

the purging duration at point m, is within the range of 15 - 40 seconds;

the pressure (and/or depth), at which the Nitrox purging starts at point n, after

consideration of the depth/pressure differences is in the necessary range;

the pressure (and/or depth), at which the Oxygen purging starts at point s, after

consideration of the depth/pressure differences is in the necessary range;

Note:  

When adjusting the pressure (and/or the depth), at which the Nitrox purging starts, you must allow for the difference between the ambient (air) temperature, at which the Depth sensor is tested, and the ambient temperature of the water at a depth of 15 - 20m. 

With a temperature difference of 10C, the depth at which the Automatic Purging Device activates, changes. If the water temperature lies below the ambient (air) temperature, then the Nitrox purging will start at a shallower depth than indicated by the test procedure.

Example:  The Ambient (air) temperature is 24C, the water 6C.  The

temperature difference is 18C. A correction factor of around 1.8m (18/10) or 0.18Bar, is required.

So to start Nitrox purging at a depth of 15 - 18m (which a pressure of 1.5 - 1.8 Bar corresponds) with a water temperature of 6C. You must adjust the Depth sensor to start the Nitrox purging by a factor of 0.18Bar which amounts to a pressure setting of 1.68 - 1.98  Bar.

These changes automatically adjust the Oxygen purging to the same Correction Factor and Oxygen purging takes place at a pressure of 1.38 - 1.68Bar, which with a water temperature of 6C, corresponds to a depth of 12 - 15m.

7.5.7 
Examination of the function of the starter
*** THIS SECTION HAS BEEN REMOVED - CW ***
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7.5.8 
Examination of the function of the Equipment KP-58A, 


the hose KSCH-56 and the Breathing Hoses
a)  The Examination of the Equipment KP-58A, the hose KSCH-56 takes place in

accordance with the A-B methods, which is contained in the technical description and operating instructions of these, and is refilled after each parachute jump.

b)  The Examination of the Breathing Hoses takes place in accordance with the A-B

methods presented under points 7.3.1 and 7.3.2.

Note:  

In order to avoid, dust and other particulate materials entering the Breathing Hose, the parts should always be kept in a bag.

7.6 
Safety Measures
a)  The individual components of the apparatus, and all tools must be kept free of fat and Oil’s.

* * * Oil in contact with 100% Oxygen is explosive ! * * *
b)  To avoid the chance of explosions the apparatus and the gas Cylinders should be protected from heavy Impacts.

c)  When filling the scrubbers with absorbent, the following procedures should be considered:

Keep the substance off your clothes, footwear and exposed parts of the body.

Make  sure you do not breath in any of the absorbent material, as it is an irritant.

The scrubber cartridges should only be filled in a well ventilated area, preferably outside. Make sure there are no explosive substances nearby.

Use rubber gloves plus eye & respiratory protection (particulate mask). 

Upon contact of these substances with the skin, rinse immediately with flowing water. 

Only rinse scrubber cartridges after they have been emptied of all absorbent material, do not place full cartridges in water to avoid the chance of expansion caused by the " used " material.
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d)  The breath bag, Mouth pieces and Breathing Hoses should be regularly disinfected as follows:

the cover plus the Oxygen Cylinder and the scrubber cartridges are removed from the apparatus;  

the Breathing Hose with the Mouth piece is detached from the apparatus, and the cap (pos 30, fig. 4) is removed from the relief Valve;

from the inhalation connecting piece (pos 14, Fig. 9) of the breath bag the nipple (pos 15) is unscrewed with the help of the C-spanner from the set SIP-2;

the Breathing Hoses and the Mouth piece are rinsed with tap water;

by immersing the breath bag with the Housings of the apparatus into drinking water filled tub the breath bag is washed;

the water is poured out of the breath bag through the opening (pos 15);

the breath bag, the Breathing Hoses and the Mouth piece are rinsed with Sterilising fluid (Baby Bottle wash is Good.CW);

the Sterilising fluid is poured out;

the breath bag, Breathing Hoses and the Mouth piece with Oxygen or clean air (oil free) are blown through;

the nipple (pos 15, fig. 9) is screwed back into the inhalation connecting piece (pos 14) and the apparatus is re-assembled.

8.  
Use of the apparatus
8.1 
The apparatus is used for the following;-
a) when diving,

b) when flying in un-pressurized aircraft above 3000m, 

c) when leaving the aircraft by parachute above 3000m,

8.2 
When Diving
The Equipment should be used in conjunction with a Diving Suit.

a)  Attachment of the Equipment to the Diver;-

The Equipment is fastened to the Diver with the help of a rubber harness and Belts.  Attached via the Waist Belts.

For diving to depths greater than 15m, attach the Nitrox Cylinder, which is fastened with a snap hook to the buckle of the Waist belts on the right side.
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It is difficult to employ, diving with the Nitrox Cylinder in depths from 13 - 17m, since in these depths the purging mechanism is continually activated. This entails a large gas consumption (for the unnecessary purging).

(This depth will vary depending on what depth you set the purge device. CW)
NOTE!!

Without the Nitrox Cylinder diving is limited to a depth of 15m.

b)  Using the Equipment

Adjust the Valve of the Mouth piece into the position " TO AIR ";

Place the mouth piece in the mouth;

Adjust the Valve of the Mouth piece into the position "Closed Circuit";

Open the Valve of the Oxygen Cylinder;

When diving without the Nitrox Cylinder, a purging of the system has to be gone through.  2-3 full breaths from the breath bag are made and breathed out into the Atmosphere. After this, one breathes from the apparatus.  Before Diving the diver should breathe for 2-3 minutes from the apparatus.

c) The Diver before Diving should check that the Valves of the Oxygen and Nitrox Cylinders are in the open position and the Valve of the Mouth piece in the "Closed Circuit" position.

d)  Duration of the diver under water

The diver can work under water in all possible positions.  If the pressure in the Cylinders fall to 20 - 30 Bar, the diver must surface.

If breathing difficulties (to much resistance) should occur, the diver should surface independently from the Oxygen supply of the Cylinder, i.e. free ascent or bail-out.

When passing the equipment into a boat, the Nitrox Cylinder should be removed from the waist Belt.  The Cylinder is then held alone by the Hose.  After passing the equipment, the Nitrox Cylinder is fastened again to the Waist Belt.

e)  Taking off the Equipment

Close the Mouth piece off, using the Valve;

remove the Weight belt;

remove the apparatus;

remove the diving suit.

8.3 
When Flying in Aircraft
*** THIS SECTION HAS BEEN REMOVED - CW ***
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8.4 
Leaving the Aircraft by Parachute
*** THIS SECTION HAS BEEN REMOVED - CW ***
9.  Unloading, Mounting and Dismounting of the apparatus
After completion of the work rinse with fresh water to clean, and remove the Salt with a wet cloth.  The apparatus is unloaded, taken apart, dried and again assembled.  To protect the rubber parts from the destructive effects of sun light, the

apparatus should not be dried in the sun.

9.1 
Unloading of the Equipment
remove the scrubber cartridges;

empty the scrubber cartridges, being careful not to damage or drop them;

rinse the cartridges with warm fresh water, then dry thoroughly.

9.2 
Assembly and disassembly of the apparatus
a)  The disassembly of the apparatus takes place in the following order;-

remove the cover;

remove the scrubber cartridges;

remove the Mouth piece with the Breathing Hoses;

remove the Oxygen Cylinder, before doing this close the cylinder Valve, and discharge the pressure from the system by pressing the diaphragm of the Demand Valve, and then disconnecting the hose from the Coupling;

separate the Breathing Hoses from the Mouth piece.

b)  Assembly and Disassembly of the Mouth piece (fig. 7);-

remove the Male fittings from the Housing;

with a light squeeze on the clips of the guides remove the glass Valves;

unscrew the screw the shut off valve, removing the crank and Plug (pos 9);

rinse off all individual parts of the Mouth piece and the Breathing Hose (inside) with drinking water and dry thoroughly;

before the assembly wash all internal areas with Sterilising Fluid and wipe off with a clean cloth;

lubricate the conical  part of the Plug with O2 compatible grease and adjust in the Housing, putting the seal, the crank, the spring and the cap on then tighten the screw.  With some revolutions of the crank Examine whether the Plug will turn easily, adjust the guidelines of the Valves into the slots of the seats, before adjusting the Valves and attaching the connectors of the Breathing Hoses to the Housing of the Mouth piece.
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c)  Assembly and disassembly of the breath bag, Demand Valve  and the relief Valve of the breath bag;-

The disassembly of the Demand Valve and the Pressure relief Valve takes

place without removal from the breath bag.

To disassemble ;-

unscrew the screwed ring (pos 6, fig. 13) at the Demand Valve and removing the lattice and the diaphragm (pos 5);

unscrew the cover (pos 5, fig. 14) of the relief Valve, taking the spring and the diaphragm (pos 2) out with the disk.

To assemble ;-

seal and fasten the diaphragm in the Housings of the demand Valve;

install the relief Valve in accordance with A-B fig.14;

Attach the cover (pos 5) without over tightening:

d)  Purging of the Cylinder and the Regulator

the Regulator is not taken apart after use, but is rinsed in the assembled condition with drinking water.  After the purging, all water must be blown from the internal area of the cover of the Regulator, where the  spring (fig. 12) is. The internal area is best dried with an air jet.  The Regulators and the Cylinder, should be wiped off with a clean cloth.

After the purging the Cylinders and the Regulators, they should be refilled in accordance with the methods, specified under point 7.1.1 and 7.1.2.

e)  Assembly of the apparatus

Attach the filled scrubber cartridges to the breath bag;

Check for the presence of rubber seals in the Connecting pieces. The scrubber cartridges must be sealed to the breath bag;

adjust the Oxygen Cylinder and clamp the Cylinder and the scrubber cartridges in place with the Wing nut clamps.

connect the Regulator Low Pressure Hose to the Coupling;

Attach the Mouth piece and Breathing Hoses to the breath bag;

adjust the Valve of the Mouth piece into the position " TO AIR ";

Replace the outer cover.

Note:

1) After every 10 dives the Rubber seals should be greased with O2 compatible grease.

2) In cases where the salt on the metal parts will not come off with a wet cloth, do not leave it, it is recommended, to use 9%-vinegar water  on a cloth to remove it.
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10. Trouble Shooting and Solutions
No. 
Problem or Trouble 

Outward Characteristics 

Causes


Solution 





1.
Leaking Demand Valve 
With the Valve of the Oxygen 
a) The Valve seat (pos 3) 
a) Remove the Valve (pos.  3)


(Fig. 13).  


Cylinder open, the breath bag
is dirty.  


and purge.  








continuously fills with Oxygen.  
b) The Valve seat(pos 3) 
b) Replace the Valve;  











is defective.  


subsequently, examine the resistance















of the automatic bypass in 















accordance with 7.5.2.

2.  
Leakage at the connection
as No. 1
 


a) The screw(pos 13)

a) Tighten the screw (pos.  13).


between the seat of the





is loose.


b) Replace the seal.



Demand Valve and the body 





b) Seal (pos 1) is defective.


(fig. 13).

3.  
Leakage from the Valve 
a) Gas leaks out of the Relief Valve
The Valve seat (pos 9),
Replace the Valve (pos 9);


(pos.  9) of the Oxygen 
b) Constant rising pressure at the
is defective or dirty.  

Examine the pressure of the Oxygen


Regulator (fig. 12).  

Regulator (without consumption).




at the Regulator exit (without cons).














in accordance point 7.5.2.
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No. 
Problem or Trouble 

Outward Characteristics 

Causes


Solution 





4.  
The pressure at the 

The resistance at the Demand
The spring pressure (pos 6)
Adjust the main spring, so that the


Regulator (without

Valve makes breathing difficult.
is incorrectly set.

pressure at the Regulator Exit,


consumption) is to










(without consumption) is over 6Bar,


High (fig. 12).











and with a consumption rate of 














40L/min is 4.2 - 4.6Bar.

5.  
The pressure at the 

Insufficient oxygen for respiration
The spring pressure (pos 6) 
As No. 4 


Regulator (without

is delivered by the Demand Valve.
is set incorrectly.


consumption) is to




Low (fig. 12).

6.  
Leakage from the breathing
Recognisable by the Examination 
The Valve (pos 1) or (pos 8) 
Replace the Valve (pos 1) or (pos 8),


Valves of the Mouth piece.
of the Valves & their fitting.

is defective.  


Examine the fitting of the Glass Valves 
(fig. 7).












& Breathing Hose Seals in accordance 













with point 7.2.6.

7.  
The Relief Valve of the
With pressure on the breath bag 
Diaphragm (pos 2) is

Dismantle the Valve, & clean the 


Breathing Bag does not
when completely full of gas, the
sticking to the seat.

diaphragm & its seat; Re-assemble


function (fig. 14).

excess does not vent from the 




& Test in accordance with point 7.5.2.






attached pressure Relief Valve.
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No. 
Problem or Trouble 

Outward Characteristics 

Causes


Solution 





8.  
Leakage from the Valve 
a) Gas leaks out of the Relief Valve
The seal of the Valve 

Replace the Valve (pos 15),


(pos 15, fig. 20) of the 
b) Constant rising of the pressure
(pos 15) is defective or 
Examine in accordance with 



Nitrox Regulator.  

at the Regulator exit (without

dirty.  



point 7.5.5.






consumption).






9.  
Leakage from the Valve of  
With the Valve closed, the gauge
The HP seal of the Valve 
Strip & Replace the Valve seal (pos 2).


the Oxygen Regulator when
indicates a gas pressure, & gas is 
(pos 2) is defective.  




in the "CLOSED" position
vented from the Demand Valve.


(fig. 12) 




10. 
Leakage from the Valve of
like No. 9 



like No. 9 


like No. 9 


the Nitrox Regulator when 


in the  "CLOSED" position


(fig. 20)

11. 
Leakage from the Valve of
Constant Leaking of the Oxygen
The tap (pos 1) has been
Try to Open the tap (Pos.1) & check


the Oxygen Regulator when
from the Valve.


accidentally opened. 

its position.


in the “Open” position(fig.12) 
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No. 
Problem or Trouble 

Outward Characteristics 

Causes


Solution 





12. 
Leakage from the Valve of 
Constant Leaking of the Nitrox 
Like No. 11 


Like No. 11


the Nitrox Regulator when
from the Valve.


in the "OPEN" position



(fig. 20).

13. 
Leakage from the Valves 
Bubbles from the Coupling when
The seals of the Valves
Unscrew the bracket (pos 7), 


(pos 11) of the Coupling 
immersed in the water.  

(pos. 11) are dirty.

Wipe the Valve seals clean (pos 11),

 
with the Valve of the










Replace the seals.


Oxygen Cylinder opened 


and no purging mechanism 


attached.

14. 
Leakage from the Coupling 
Bubbles from the O-rings of the 
a) The sealing faces are 
a) Disconnect the Coupling, 


with the Valve of Oxygen
Coupling when immersed 

dirty.



Wipe off the sealing faces with a clean


Cylinder opened (Abb. 18).
in the water.  







cloth and grease the O-rings.











b)  The O-rings (pos 5) of
b) Replace and grease the O-rings.











the Coupling are defective.
.
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No. 
Problem or Trouble 

Outward Characteristics 

Causes


Solution 





15. 
With the Valve of the

There is a constant flow of gas 
the Nozzle (pos 11) is 
Unscrew the nipple (pos. 13)


Oxygen Cylinder open and 
into the breath bag, which is  

dirty.
  


and the Nozzle (pos. 11, fig. 16),


the purging mechanism
confirmed by a fall in the pressure




clean the Nozzle with Alcohol,


attached there is a 

gauge (pos 6, fig. 4).






Blow through with Oxygen and then


continuous purging with









re-install the Nozzle and the nipple 
Oxygen.











(pos 13).

16. 
No Oxygen purging with the
The breath bag does not 

The Nozzle (pos 21, fig. 21) 
Tighten the Nozzle. 


Valves
of the Oxygen
and 
inflate.  



is not closed.  


Nitrox Cylinders open.

17. 
With the Valve of the Oxygen  like No. 16 



The Depth Sensor (pos 14, 
Automatic Purging Device repair 
Cylinder open, no purging





fig. 21) is not sealed. 

is required.  


takes place;  


the purging took place with 


the Valve of the Nitrox 


Cylinder open.
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11.  
Packing, Storing and Transport
11.1 
Packing
a)  The apparatus is put into the carry bag.

b)  The complete set is put into a packing case.  

c)  The packing case should be lined inside with padding.

The cover of the crate should be marked

" FRAGILE " DO NOT DROP " !!!.
Apply this labelling to the side panels of the box also.

11.2 
Storing
a)  In the case of long term storage the following points should be considered:

The Oxygen and Nitrox Cylinders must be filled with the appropriate gas to a pressure of 20 - 40Bar, and the Valves should be securely closed.

The scrubber cartridges must be rinsed and dried, they must not be left filled with chemical substances.

All Hoses & connectors should be kept in the packing case.

b)  The apparatus should be stored in a dry, well ventilated area with a temperature of 5C - 20C and an air humidity of 50-60%.

c)  It is strictly forbidden to store the apparatus in the same area as gasoline, kerosene, oil, fat and all other materials, which may damage the rubber parts.

d)  All rubber parts are to be protected from the effects of the sun.

11.3 
Transport
The apparatus can be attachment ordered, by all means of transport.

In the case of open transport the crate should be protected from rain.
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12.  Regular Inspections and Examinations
If the apparatus and accessories are in use, all main parts and connections are to be examined every 2 months.  In the case of Storage, the equipment should be examined for External damage and Completeness once per year.

Disclaimer Notice

Important information you must read this !!

This manual is a translation from the German Manual, that was itself a translation from the original Russian. As such certain inaccuracies may have been propagated within the text of the manual. Therefore all uses of this manual are strictly limited to theoretical discussion & non-diving demonstration of the IDA-71 apparatus.

It should in no way whatsoever be interpreted as a complete or concise document for the purposes of planning or carrying out any diving activities.

This Document may be freely distributed, provided no alterations or modifications are made to it, and that the translator details below are maintained.

It is also forbidden for anyone to remove, clip or delete this disclaimer from the beginning or end of this document.

Translated by Chris Walker, July 1998.

Contact ida71-manual@ida71.co.uk 

