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Introduction 
1. The Mk. 11 series oxygen regulators are of the 
constant flow type, the pressure of the oxygen 
supply from the storage cylinders being reduced 
and a constant flow of low-pressure oxygen passed 
through fixed orifices. The regulators are used in 
conjunction with economizers, Mk. 4. 

flow for emergency use, this being additional to 
the normal and high flows provided for altitudes 
up to 40000 ft. 

2. The regulator provides a NORMAL flow of 
oxygen up to a cabin altitude of 25000 ft and a 
HIGH flow for cabin altitudes between 25000 and 
40000 ft, - the change from normal to high flow 
being achieved by operating a flow-change switch. 

3. An emergency flow valve is incorporated in 
the regulator and gives a greatly increased oxygen 

DESCRIPTION 

4. The principal components of a typical Mk. 11 
series regulator (fig. I) are housed in, or located 
on, a regulator body. A panel assembly attached 
to the body mounts the controls and indicators. 
The components and assemblies are as follows :-

(1) High-pressure on-off valve 

(2) High-pressure contents gauge 

(3) Reducing valve 
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Fig. 1. Typical Mk. 11 series regulator 

(4) Flow-change switch valve 

(5) Twin-tube flow indicator assembly 

(6) Emergency flow valve 

(7) Relief valve. 

·High-pressure on-off valve 
5. A sectional view of this unit is shown in fig. 2; 
the valve is of the glandless type, the usual gland 
and gland washer being replaced by a metallic 
bellows. The oxygen enters at high pressure through 
the inlet connection and passes through con­
necting passages and a filter to the reducing val~e. 
A passage also leads from the valve body to a prpe 
connecting with the contents gauge. 

OUTLET CONNECTION 

INLET CONNECTION 

Fig. 2. High-pressure on-off valve 

High-pressure contents gauge 

6. A high-pressure contents gauge is provided in 
the regulator assembly to indicate the amou.nt <?f 
oxygen remaining in the cylinders. The dtal IS 

marked at pressures corresponding to full, half­
full and empty; these are indicated by the word 
FULL, a mark, and a red sector, respectively. 

Reducing valve 

7. This valve (fig. 3) reduces the oxygen supply 
pressure from the high-pressure oxygen cylinders 
to a constant pressure of approximately 40 lb/in 2 • 

The reducing valve is of the inverted type; that is, 
one in which the valve stem passes through the 
valve seat orifice. For descriptive purposes, the 
valve can be divided into a valve group and a 
chamber group. 

Valve group 

8. The valve group comprises a valve stem (1), 
valve plunger (2) containing a valve clip (3) and 
end pad (4), and a valve return spring (5). These 
components are assembled in a valve guide (6) 
which houses a valve seat (7). 

Chamber group 

9. The chamber group consists of a diaphragm 
plate (8), diaphragm (9) , diaphragm thrust washer 
( 10), regulating spring (11 ), end plate (12), regulat­
ing adjusting screw (13) and adjusting screw 
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1 VALVE STEM 

2 VALVE PLUNGER 

3 VALVE CLIP 

4 END PAD 

5 VALVE RETURN SPRING 
6 VALVE GUIDE • 
7 VALVE SEAT 

A.P.1275G, Vol. I (2nd Edn.), Part 2, Sect. 1, Chap. 2 
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8 DIAPHRAGM PLATE 

9 DIAPHRAGM 

10 DIAPHRAGM THRUST WASHER 

11 REGULATING SPRING 

12 END PLATE 

13 REGULATING ADJUSTING SCREW 
14 ADJUSTING SCREW LOCKNUT 

Fig. 3. Reducing valve 

Iocknut (14); these components are assembled in 
the main body of the regulator. 

Flow-change switch valve 
10. The flow-change switch valve (fig. 1) is of the 
glandless type in which the usual spindle gland is 
replaced by a metallic low-pressure bellows, the 
seal being made by the upper end of the bellows. 
The valve is of a self-centring type which consists 
of a loose conical needle which is carried in the 
end of a spindle, and i$ held in position by a 
retaining washer. The valve is operated by a switch 
lever, the lever having two positions, marked 
NORMAL (up to 25000 ft) and HIGH (up to 40000 ft) 
respectively. The valve is open when the switch is 
in the HIGH position and closed in the NORMAL 
position of the switch lever. A spring is fitted on 
the outside of the bellows to provide a reasonable 
closing force for the valve. 

Twin-tube flow indicator assembly 

11. The twin-tube flow indicator (fig. 1) provides 
a visible indication of the oxygen supply to the 
pilot. Each flow tube contains a float comprising 
two balls, the upper being of metal to provide 
control force, and the lower being of perspex to 
carry Iwninous fluorescent, or white compound. 
Separate inlets and outlets are provided at the top 
and bottom of each tube respectively, the top outlet 
being combined into one outlet in the regulator 
body. The indicator is provided with a front 
plate covering the bottom of both tubes so that the 
ball floats are obscured when there is no flow. 
Two horizontal, Iuminious marks on plates at the 
side of each flow tube determine the correct 
position of the lower balls when the regulator is 
in use. 
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Emergency flow valve 

12. The emergency flow valve is situated between 
the twin-tube flow indicator and the high-pressure 
contents gauge (fig. 1). The valve is operated by a 
control lever, coloured red, which is mounted on 
the front of the regulator. The valve is of the 
screw-down type, the seal at the· flat metal seat 
being made by a Tufnol pad inserted in the end 
face of the valve spindle. The spindle is sealed by 
a gland nut and leather gland washer. 

Relief valve 
13. The relief valve is located in the regulator 
body and is in communication with the reduced 
pressure chamber. A drilling in the side of the 
1hody permits the escape of excess pressure. 
Adjustment of the relief pressure is by means of 
an adjusting screw locked by a locknut. 

OPERATION 

14. The description which follows should be read -
in conjunction with fig. 4 which illustrates .the 
operating principle diagrammatically. 

Normal flow 
15. High-pressure oxy~~-•~ froin · the storage 
cylinders is contr(";iled at the regulator inlet by 
the high-pressure on-off valve. When the control 
is OFF the valve stem i~ s~ated and there is no 
flow. When the control is turned ON, the valve stem 
is lifted clear of its seat allowing high pressure 
oxygen to pass, through a filter, to the reducing 
valve. This high-pressure oxygen also passes, 
through a pipe assembly, to the high-pressure 
contents gauge. Oxygen passes through the re­
ducing valve, enters the reduced pressure chamber 
and continues to flow until the pressure in the 
chamber, acting on the diaphragm, overcomes the 
loading of the regulating spring and closes the 
pressure reducing valve. The oxygen in the chamber 
is then at a predetermined pressure, which is 
dependent on the adjustment. of the spring. The 
oxygen flows from the reducea pressure chamber 
through two passageways, one leading to the 
normal flow jet and its flow indication tube, while 
the other leads to the switch valve housing. When 
the flow-change switch is set to NORMAL, _the 
switch valve is on its seating and oxygen flows 
through the normal flow jet and flow indicator 
only, and thence to the regulator outlet. As 
oxygen flows from the chamber, the pressure in 
the chamber falls and the spring pressure over­
comes the reduced pressure on the diaphragm, 
opens the valve and more oxygen passes into the 
chamber until the pressure reaches the reduced 
value. 

16. When oxygen is drawn off at a constant 
rate, the valve takes up a position of equilibrium 
such that the pressure in the chamber is maintained 
at an almost constant value, independent of the 
pressure of the supply. 

High flow _ 

17. When the flow-chc,.nge switch lever is set to 
HIGH, the switch valve is lifted off its seating, thus 
allowing oxygen to flow from the switch valve 

housing to the HIGH flow jet and flow indicator. 
This flow combines with the flow from the 'normal' 
flow indicator. 

Emergency flow 

18. When the emergency flow control lever is set 
to ON, oxygen flows through the metering hole of 
the valve seat, and through p~s~_ageways to the 
downstream side of the twin~tube flow indicator 
where it combines with the.fibw from the indicator. 
The control lever has a movement of approxi­
mately 90° and, after the first 10° to 20° of 
~ovement, the total flow from ~he_: regulator 
mcreases in approximate proportion.to::.tP.e ang4-lar 
rotation of the control lever. An increased flow is 
not obtained from the initial rotatio.n of the 
control as some 10° to 20° of movement is required 
to unseat the valve fully. When the emergency 
flow control is turned ON, the existing flow from 
the regulator is increased to approximately 27 
litresjmin; the positions of the floats in the twin-

. ;,tube flow indicator, however, are unaltered. 

Note ..• 
The use of the emergency setting shofl[d be 
confined to the duration of the emeFgf}r(cy in 
order to minimise the period of excessive flow 

which will be reflected.. in the dlfrdtio.n. of the 
supply. .· :.r~. · · .=: :-,:·,. .: ;, • 

;·, • .. ·.. #' 41 • •• .,. ~~" •.: .... 

• .. 

INSTALLATION 

19. If it is requir~d to test the regulator prior to 
installation, apply the standard serviceability tests 
(App. 1). Before fitting the regulator in an aircraft, 
refer to the relevant air publication for details of 
the installation. The cut-off valve Mk. 1 cannot be 
used with the Mk. llA, "B, or C regulators, and 
a suitable stowage clip for the Mk. 4 bayonet 
socket is provided in the aircraft in lieu of the 
cut-off valve. 

Post-installation test 

20. After the regulator has been installed, apply 
the in situ tests (para. 29). 

OPERATING INSTRUCTIONS 

21. The following procedures should be carried 
out before, during and after flight. To obtain 
oxygen, it is necessary only to set the on-off valve 
to ON. Oxygen will then flow from the regulator 
to the economizer and the oxygen mask. 

Before flight 

22. (1) Set the high-pressure on-off valve control 
to ON, and the flow-change switch at NORMAL. 

The floats in the right-hand tube of the twin­
tube flow indicator should rise to the index 
mark. 

(2) The, contents gauge should indicate 
sufficient oxygen for the flight. 

(3) Operate the flow-change switch lever. 
The floats in the left-hand tube of the twin-tube 
flow indicator (high flow) should rise and fall 
correspondingly. 
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TO PILOT'S OXYGEN ECONOMIZER 

ADDITIONAL 
FLOW JET 

NORMAL 
FLOW JET 

A.P.1275G, Vol. I (2nd Edn.), Part 2, Sect. 1, Chap. 2 
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REDUCING 
VALVE 

HIGH (UP TO 40,000 FT.) 

H ... P. ON-OFF VALVE FLOW-CHANGE 
SWITC:,H VALVE 

NORMAL (UP TO 25,000 FT.) 

Fig. 4. Schematic diagram of regulator 

(4) Set the on-off valve to OFF. The floats in 
the flow indicator should be obscured as soon 
as the contents gauge pointer has fallen to 
zero. 

(5) Ensure that the flow-change switch lever 
is set to NORMAL. 

In flight 
23. (1) When oxygen is required during flight, 

set the on-off valve to oN. 

(2) In level flight, set the flow-change switch 
to NORMAL for altitudes up to 25000 ft and to 
HIGH for greater altitudes. 

(3) For rates of climb of less than 2000 
ft/min, set the flow-change switch to NORMAL 
on attaining 10000 ft and to HIGH at altitudes 
in excess of 25000 ft. 

(4) For rates of climb exceeding 2000 ft/min, 
high speeds and night operations above 4000 

ft, set the flow-change switch to NORMAL from 
ground level up to 25000 ft, and to HIGH for 
altitudes in excess of 25000 ft. 

After flight 

24. Ensure that the high-pressure, on-off valve is 
set to OFF. This is important as it prevents moisture 
being deposited on the walls of the discharged 
oxygen cylinders. 

Emergency use 

25. The emergency setting must be used in any 
emergency which demands an additional supply of 
oxygen. This may occur under the following 
circumstances. 

(1) At high altitudes if lack of oxygen is 
suspected. 

(2) At any altitude if the cabin becomes 
contaminated with noxious fumes. 
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(3) At any altitude if a temporary breakdown 
of the normal oxygen supply occurs. 

Suspected lack of oxygen at high altitudes 

26. If lack of oxygen is suspected at high altitudes, 
proceed as follows :-

(1) Turn the emergency contro11ever to oN. 

(2) Leave the emergency control lever in the 
ON position until the cause of the loss of 
oxygen has been established. Descend to 
below 10000 ft and rectify the fault if this can 
be done in the air. 

Cabin contamination at any altitude 

27. If contamination occurs, proceed as follows:-

(1) Turn the emergency control lever to ON. 

(2) Descend to below 10000 ft and land with­
out delay. 

Temporary breakdown of the normal oxygen supply 
28. The procedure in the event of a temporary 
breakdown of the normal oxygen supply is as 
follows : 

(1) Turn the emergency control lever to ON. 

(2) Descend to below 10000 ft and endeavour 
to establish the cause of.failure. If the fault 
cannot be found or remedied in the air, 
return to base. 

(3) When using the emergency oxygen setting, 
observe the contents gauge frequently and 
ensure that the supply remaining is sufficient 
for the flight. 

SERVICING 

WARNING ..• 
Many materials, particularly oil and 
grease, are subject to spontaneous 
combustion when exposed to undiluted 
oxygen under pressure. Precautions 
must be taken, therefore, to exclude 
oil, grease, dust and metal particles 
from the regulator and its associated 
equipment. 

In situ tests 
29. The in situ regulator tests are as follows :-

(1) Apply the tests detailed in para. 22. 

(2) Set the high-pressure, on-off valve to ON 

and set the flow-change switch to HIGH. Using 
soap solution, check the pipe connections, 
valve glands and flow indicator joints for 
leakage. 

(3) Set the on-off valve to OFF and the flow­
change switch to NORMAL. 

Note .•. 
Soap solution should be prepared in 
accordance with the instructions contained 
in Part 1, Sect. 2, Chap. 1. On completion 
of the leak test, all traces of soap solution 
must be removed and the regulator dried 
thoroughly. 

( 4) Set the on-off valve to ON. Connect a 
flow tester, Mk. 5A *, to the regulator outlet 
and check the flow at the NORMAL and HIGH 

flow settings. The flow should be between 
2 ·6 and 3 ·7 litresfmin at the NORMAL setting 
and between 5 ·1 and 7 ·4 litresfmin at the 
HIGH setting. On completion of the test, set 
the on-off valve to OFF and the flow-change 
switch to NORMAL. 

Routine 'servicing 
30. The pipeline filter which is positioned in the 
high-pressure pipeline, immediately in front of the 
regulator, should be serviced at the periods laid 
down in the servicing schedule. If the high-pressure, 
on-off valve is found to be excessively stiff in 
operation, the regulator should be disposed of in 
accordance with current Service procedure. 

31. The following components can be renewed 
in service :-

(1) High-pressure contents gauge and the 
connecting pipe. After renewal, check for 
leakage at the pipe connections using soap 
solution. 

(2) The chokes fitted to the inlet connection 
of the contents gauge and in the pressure 
gauge connection of the on-off valve. 

(3) A defective or damaged flow indicator. 
Ensure that the four sealing washers fitted at 
the top and bottom connections of each flow 
tube are replaced in the recesses provided in 
the regulator body. The two securing screws 
mu~t be locked by smearing Bakelite varnish 
(33B/9426171) on the threads. 

( 4) A broken on-off hand wheel should be 
renewed. 

(5) Flow-change switch valve. After renewal, 
the operation of the switch is to be checked 
(App. 1). 

Emergency flow checks (Mk. llC, llD and llE 
regulators) 
32. The checks contained in subsequent para 
graphs are to be applied at the- intervals specified 
in the Servicing Schedule. 

33. Measure the normal and high flows at the 
outlet connection at frequent intervals. This is 
done by first disconnecting the piping at the inlet 
to the economizer and attaching the flow tester 
Mk. 5A *. With the emergency flow valve shut 
and the contents gauge reading between full and 
threequarters-full, the flows should be within the 
N and H bands marked on the tester. If the flows 
are greater than that indicated by the N and H 
bands this may be due to :-

(1) Leakage past the emergency flow valve 
seat or 
(2) A faulty reducing valve. 

If either of these is the case, the regulator should 
be regarded as unserviceable. 

34. Check the initial opening position of the 
emergency valve, by turning the lever slowly from 
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the OFF position until the flow shown on the tester 
definitely increases. The initial opening should be 
10° to 20° counter-clockwise from the OFF mark. 
If, however, the valve has been turned to OFF with 
excessive force, the initial opening position may 
occur at the OFF mark, or in extreme cases 10° to 
20° in a clockwise direction of this mark. If this is 
the case, the control lever should be repositioned 
on the splined spindle by removing the central 
screw, and moving the lever one spline in a counter­
clockwise direction. If this operation is found to 
be necessary, check the maximum flow when the 
lever is set to the ON position, as indicated in the 
ensuing paragraph. 

35. With the emergency flow lever in the ON 
position, check that the flow is considerably greater 
than the maximum flow, i.e., greater than 14 litres 
per minute, shown on the tester. The flow should 
be sufficient to. maintain the float hard against the 
top stop of the tester. If two testers are available, 
they can be teed off the outlet piping, and th.e total 
flow will then be equal to the sum of the flow 
indicated on each tester. The total flow with the 
switch in the NORMAL position should not exceed 

A.P.l275G, Vol. 1 (2nd Edn.), Part 2, Sect. 1, Chap. 2 
A.L.20, Nov. 64 

29, or be less than 23 litres per minute. If two 
testers are not available, the increase in flow, when 
the emergency flow is turned on, can be checked 
audibly. 

36. Check the control lever, to see that its 
movement is not too free. If necessary, the gland 
nut should be tightened to increase the friction of 
.the gland washer on the spindle, and so prevent 
possible alteration of the setting by vibration in 
the aircraft. To tighten the gland nut it will be 
necessary to remove the regulator from the aircraft, 
and to detach the emergency control lever and 
front plate of the regulator. 

37. The gland of the emergency valve should be 
checked periodically .for leakage. This leak test 
should be applied using soap solution. The check 
should be done with the control lever set at ON. If 
necessary, the gland nut may be tightened as 
described in the previous paragraph. 

38. At the completion of such of the above 
checks as are found to be necessary, the emergency 
control lever should be moved to the OFF position. 
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Appendix 1 

STANDARD SERVICEABILITY TESTS 
for 

OXYGEN REGULATORS, MK. 11 SERIES 

Introduction 
1. The tests detailed in this appendix should be 
applied before the regulator is fitted to an aircraft, 
when the serviceability of the unit is in doubt 
and at the appropriate examination periods at 
Equipment Depots. 

TEST EQUIPMENT 

2. The equipment required is as foU?ws :-

(1) Valve, master Mk. lOA (Ref. No. 
6D/2313) 

(2) Pipeline filter, Mk. 2A (Ref. No. 6Dj1660) 

(3) Pipe, connecting straight end (Ref. No. 
6Djl446) 

(4) Pressure gauge 0 to 2000 lb/in2 (Ref. No. 
6Cj264) 

(5) Flow tester, Mk. 5A * (Ref. No. 6Cf475) 

(6) Leak tester Mk. 1 (Ref. No. 6D/1417) 

(7) Blanking cap (Ref. No. 6D/428) 

(8) High-pressure oxygen supply, 2000 lb/in2 

(50 lb/in2 for Mk. liE regulators). 

PARTIC(JLARS OF TESTS 

3. The tests are to be applied under normal 
room temperature ( + 15°C) and pressure (29 ·92 
in. Hg.) conditions. The gas supply for the tests 
must be breathing oxygen. Unless otherwise 
specified, the regulator is to be supported in its 
normal position (front panel upright and in a 
vertical plane). The regulator should be lightly 
tapped when taking test readings. Soap solution for 
leak testing should be prepared in accordance with 
the instructions contained in Part 1, Sect. 2, 
Chap. 1. Precautions must be taken to prevent 
the solution entering the regulator, and aU traces 
of ·the solution must be removed when each test 
is completed. 

W~RNING •.. 
Many materials, particularly oil and 
grease, are subject to spontaneous 
combustion when exposed to undiluted 
oxygen under pressure. Precautions 
must be taken, therefore, to exclude 
oil, grease, dust and metal particles 
from the regulator and the test 
equipment. 

4. Regulators not conforming to the test require­
ments are to be disposed of in accordance with 
current Service procedure. 

TEST PROCEDURE 

Mk. llB regulators only 
5. The Mk. 11B regulators have two outlet 
connections. For the purpose of checking the 
normal functioning (para. 9) and the flow character­
istics (para. 1 0), a flow tester (Mk. 5A *) is to be 
connected to each outlet connection. The emergency 
flow check (para. 16) does not apply to this unit. 

Mk. llD regulators only 
6. Before commencing the tests detailed in this 
appendix, the second outlet on the Mk. 11D 
regulators (for interconnection with Mk. 11 E 
regulators) must be blanked. 

Mk. llE regulators only 
7. The inlet pressure for testing Mk. 11E regula­
tors must be between 40 and 50 lb/in 2• The tests 
applicable to these regulators are as follows :-

(1) Normal functioning (para. 9) 

(2) Flow characteristics (para. 1 0) 

(3) Emergency flow check (para .. 11) 

(4) Leak test (para. 14). 

Zero error 
8. Check the zero error of the contents gauge 
pointer. The error should not exceed -rlr in. 

Normal functioning 
9. To test the normal functioning of the regulator, 
proceed as follows :-

(1) Connect the high-pressure oxygen supply, 
through the test rig valve and filter, to the 
regulator inlet. The pressure gauge should be 
connected in the line at a point 6 ·0 in. from 
the regulator inlet. 

(2) Connect the flow tester to the regulator 
outlet. 

(3) Adjust the inlet pressure to between 1700 
and 1800 lb/in2 (40 lb/in2 for Mk. liE 
regulators). With the emergency valve (Mk. 
llC, liD and liE regulators) set to OFF and 
the flow-change switch set to NORMAL, turn 
the high-pressure, on-off valve (Mk. liB, llC 
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and 11 D) to ON. The regulator contents gauge 
(Mk. 11 B, 11 C and llD regulators) should 
correspond with the master gauge, and the 
floats in the right-hand flow indicator tube 
should rise. 

( 4) Operate the flow-change switch several 
times between the NORMAL and HIGH positions. 
The floats in the left-hand indicator tube 
should rise and fall with the movement of the 
switch. 

Note ... 
There must not be any audible leakage 
front the regulator during these tests. 

Flow characteristics test 

10. With the emergency valve (Mk. llC, liD 
and llE regulators) set to OFF, and with the 
high-pressure supply maintained between 1700 and 
2000 lb/in2 (40 lb/in2 for Mk. 11E regulators), 
measure the flow at the regulator outlet (both 
outlets on Mk. llB regulators). The flow should 
be between 2·6 and 3·7 litresfmin with the flow­
change switch set to NORMAL, and between 5 ·1 
and 7 ·4 litresfmin with the switch set to HIGH. 

Emergency flow (Mk. 11C, 11D and 11E regulators 
only) 
11. When the emergency lever is moved to the 
ON position, a considerable increase in flow should 
occur and should be sufficient to move the float in 
the flow tester to its upper stop. 

Contents gauge calibration 

12. With the emergency lever set to ON (Mk. 11 C 
and liD regulators) and the flow-change switch 
set to NORMAL, reduce the inlet pressure until the 
regulator contents gauge pointer falls to the half 
indication. The standard pressure gauge should 
then indicate between 890 and 1000 lb/in2• 

ADDITIONAL TESTS ON USED 
REGULATORS 

High-pressure, on-off valve seal 

13. The on-off valve should be tightly closed on 
its seating and the leak tester, Mk. 2 connected 
to the regulator outlet (the second outlet connection 
on the Mk. liB and 11D regulators should be 

blanked). With the pressure supply connected to 
the regulator inlet, the time taken for eight bubbles 
to escape ·should be not less than 10 seconds 
(equivalent to a maximum permissible leakage of 
0·02 litresfmin). 

Regulator leak test 
14. To test the regulator for general leakage, 
proceed as follows :-

(1) Blank the regulator outlet using a 
blanking cap (the Mk. liB and 11D regulators 
have two outlets). 

(2) Note the position of the emergency 
control lever (Mk. llC, llD and liE regula­
tors), then remove the lever from the spindle. 

(3) Remove the front panel from the regula­
tor. 

( 4) With the supply pressure to the regulator 
inlet maintained between 1700 and 1800 
lb/in2 (50 lb/in2 for Mk. llE regulators), 
turn the on-off valve to ON. There should be 
no leakage from any part of the regulator 
when the flow-change switch is set to NORMAL 

and then to HIGH. 

Note ... 
Leakage should be detected by applying 
soap solution to the pipe connections, all 
valve glands, the filter plug (located at the 
centre in the front of the regulator), 
around the switch gland, around the square 
flange joint, the pressure adjusting screws 
and the joints of the flow indicator. 

Relief valve seal 

15. Set the flow-change switch to NORMAL and 
using the leak tester, Mk. 1, check the leakage 
from the relief valve; this should not exceed 0·2 
litres/min. The outlet hole in the underside of the 
boss should be sealed while the reading is being 
taken, either by a finger or by the rubber tube of 
the tester. 

Note •.. 
When refitting the front panel, ensure that the 
emergency lever is correctly positioned (para. 
14(2)). The initial opening position at which 
the flow starts to increase is 10° to 20° counter­
clock wise from the OFF mark. 
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Chapter 2A 

A.P.1275C, Vo l. I (2nd Edn.), Part 2, Sect. I, Chap. 2A 
A.L.20, Nov .64 

OXYGEN REGULATOR, MK. 11B 

LEADING PARTICULARS 

Ref No . . . 

Inlet pressure (maximum) 

Reduced pressure (nominal) 

Delivery characteristics-

Normal f!ow 

High f!ow 

Fig. 1. Mk. 11 B regulator 
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Introduction 

1. This regulator (fig. I and 2) is similar to that 
described in Chapter 2 except for the following 
differences :-

(1) The emergency flow valve is not incorpor­
ated in this regulator. 

(2) The regulator has two outlet connections. 

2. The unit is employed in two-seater aircraft 
and has two outlet connections which deliver a 
metered flow of oxygen to two crew members as 
shown diagrammatically in fig. 3. The regulator is 
used in conjunction with an oxygen economizer, 
Mk. 4. 

Fig. 2. Mk. llB regulator, rear view 
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TO PILOT'S OXYGEN ECONOMIZER 

TO CREW MEMBER'S 
OXYGEN ECONOMIZER 

FLOW-CHANGE 
SWITCH VALVE 

A.P.1275G, Vol. 1 (2nd Edn.), Part 2, Sect. 1, Chap. 2A 
A.L.20, Nov.64 

REDUCING 
VALVE 

H.P. CONTENTS 
GAUGE 

40,000 FT.) 

NORMAL (UP TO 25,000 FT.) 

t 

Fig. 3. Schematic diagram of Mk. llB regulator 
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A.P.1275G, Vol. l (2nd Edn.), Part 2, Sect. 1, Chap. 2B 
A.L.20, Nov. 64 

Chapter 2B 

OXYGEN REGULATOR, MK. llC 

LEADING PARTICULARS 

Ref No ... 

Inlet pressure (maximwn) 

Reduced pressure (nominal) 

Flow characteristics-

6D/1275 

1800 lbfin 2 

40 lbjilz 2 

Norma/flow .. 
High flow 
Emergency flow (total) 

2·6 to 3·7 litres/min. 
5·1 to 7 ·4 litresfmin 

27 litresfmin (approx) 

Introduction 

1. The Mk. 11 C regulator is identical to the unit 
described in Chap. 2. It is fitted to single-seater 
aircraft and is used in conjunction with an oxygen 
economizer, Mk. 4 . 

RESTRICTED 
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F.S./1 A.P.l275G, Vol. I (2nd Edn.), Part 2, Sect. I, Chap. 2C 
A.L.20, Nov.64 

· Chapter 2C 

OXYGEN REGULATOR, lVIK. llD 

LEADING PARTICULARS 

Introduction 

Ref. No ... 

Inlet pressure (maximum) 

Reduced pressure (nominal) 

Delivery characteristics-
JVormaljlolV .. 
High }low 
Emergency }low (total) 

1. This unit differs from the unit described in 
Chapter 2 in that the regulator has a second 
outlet connection which is used to supply oxygen 
at reduced pressur~,_from the reducing chamber, 

6Dfl276 

1800 lbfin 2 

40 lbfin 2 

2·6 to 3·7 litresfmin 
5·1 to 7 ·4 litresfmin 

27 litresfmin (approx) 

to a second crew member. The regulator is shown 
diagrammatically in fig. 1. 

2. The regulator is used in two-seater aircraft in 
conjunction with a regulator Mic. liE (Chap. 2D) . 

RESTRICTED 
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TO PILOT'S OXYGEN ECONOMIZER 

ADDITIONAL 
FLOW JET 

TO Mk.11E RE~ULATOR 

NORMAL 
FLgW JET 

REDUCING 
VALVE 

METERING 
APERTURE 
OF VALVE 
SEAT 

FLOW-CHANGE 
SWITCH VALVE 

NORMAL (UP TO 25,000 FT.) H.P. ON-OFF VALVE 

Fig. 1. Schematic diagram of Mk. llD regulator 
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F.S. /1 

Chapter 2D 

A .P. I275G, Vol. I (2nd Edn .), Part 2, Sect. I, Chap . 2D 

A .L.20, Nov. 64 

OXYGEN REGULATOR, MIC llE 

Ref No ... 

Inlet pressure (nominal) 

Delivery characteristics-
Normal flow .. 
High flow 

Emergency flow (total) 

LEADING PARTICULARS 

Fig. 1. Mk. liE. regulator 
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Introduction 

I. This regulator (fig. I and 2) is employed in 

two-seater aircraft for use by the second crew 

member and is used in conjunction with a regulator 

Mk. 11 D (Chap. 2C). An oxygen supply, at 

reduced pressure, is fed to the inlet connection 

from the second outlet on the Mk. 11 D regulator. 

2. The unit is similar to that described in Chapter 

2 except that the following components are not 

incorporated :-

(1) High-pressure, on-off valve. 

TO SECOND CREW MEMBER 

ADDITIONAL 
FLOW JET 

FILTERS 

NORMAL 
FLOW JET 

' 
.... " '' 

(2) High-pressure contents gauge 

(3) Reducing valve 

(4) Relief valve. 

3. A detachable gauze filter is fitted inside the 

inlet connection to prevent ingress of foreign 

matter which may be carried into the regulator 

from the pipeline. Due to the pressure drop in 

the pipeline from the Mk. llD regulator, it may 

be found that the flow indicator floats on the 

Mk. liE regulator drop when the emergency 

lever on this regulator is turned on. This is accept­

able, provided that the oxygen flow is satisfactory. 

EMERGENCY 

FLOW VALVE~ 

HIGH (UP TO 40,000 FT. ) 

' ' 
' ' 
\ ~ NORMAL (UP TO 25,000 FT. ) .... __ 

FROM Mk. 11D REGULATOR 

Fig. 2. Schematic diagram of Mk. llE regulator 
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A.P.I275G, Vol./, Sect. 2 (A.L.42) 

Chapter 3 
OXYGEN REGULATORS, Mk. 11 SERIES 

Purpose of the apparatus 
General 
Description 
Construction 

High-pressure ON-OFF valve 
High-pressure contents gauge 
Reducing valve ... 
Flow change switch valve 
Twin tube flow indicator 
Emergency flow valve 

Functioning 
Mk. //8 ... 

Mk. 118 regulator, front view 
Mk. 118 regulator, rear view 
Mk. /I C and /ID regulators, front view ... Mk. 11 B regulator, without cover 
H.P. ON-OFF valve 
Reducing valve assembly .. . 

LIST OF CONTENTS 
. >ara. 

Para • .I Mk.IIC ... 
16 2 Mk.IID ... 
23 Mk.IIE ... 
26 ~ - Installation 
30 .. ·'s 

Operation 6 
7 Normal use ... 

34 8 Emergency use ... 
36 9 Pre-oxygenization 
38 10 Servicing 

Test and tolerances 
42 12 Emergency flow valve 
43 

LIST OF ILLUSTRATIONS 
Fig. 

Fig. I 
Schematic diagram of regulator, Mk. 11 B 7 

2 

3 Schematic diagram of regulator, Mk. 1/C 8 4 Diagrammatic view of Mk. /ID and Mk. liE 5 installation 
9 6 Mk. If E regulator, front view 10 

LIST OF APPENDICES 

App. Standard serviceability test (5.0.7) I 
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Fig. I. Mk. IlB regulator, front view 

Purpose of the apparatus 

I. An oxygen regulator incorporates the 

control and indicating instruments required 

for the regulation of the oxygen supply in 

high-pressure breathing systems. All oxygen 

breathing installations require at least one 

regulator to control, relative to flying height, 

the flow -of oxygen to the mask. 

General 

2. The front and rear view of a Mk. 11 B 

regulator is sho·wn in· fig. 1 and 2. The ::\Ik. 

llA and llB regulators are for use on single­

seater and two-seater aircraft, respectively, 

to provide two alternative flows of oxygen to 

the crew, a normal flow for use at heights up 

to 25,000 feet, and a high flow for use in 

action and at heights up to 40,000 feet. The 

Mk. llC regulator, illustrated in fig. 3, is the 

same as the Mk. llA except for the addition 

of the emergency flow valve. This valve 

provides an increased oxygen flow for use in 

an emergency, and the flow is additional to 

the normal and high flows provided on the 

regulator. Some multi-seater aircraft may 

be fitted with more than one Mk. llC, llD 

or 11 E regulators: 

3. The regulators are for use only in con­

junction with oxygen economizers, Mk. 2. 

The regulator is of the fixed reduced-pressure 

fixed flow type, the flow being determined by 

flow control jets. 

DESCRIPTION 

Construction 

4. The Mk. llA, liB, llC and liD consist 

of the following, but the Mk. 11 C has in 

addition an emergency flow valve:-

(1) High-pressure ON-OFF valve Fig. 4 and 5 

. (2) High-pressure contents gauge Fig. 4 

(3) Reducing valve Fig. 5 

(4) Flow-change_ switch valve Fig. 4 

(5) Twin tube flow indicator Fig. 4 
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'Note ... 

The JJ1h. llE regu,lator, being fed directly front 
the 1Vfk. llD , is not provided with a high­
pressure ON -OFF valve or high-pressure con­
tents gau.ge. 

High-pressure ON-OFF valve 

5. A sectional view of this unit is shown in 
fig. 5; the valve is of the glandJess type, the 
usual gland and gland washer being replaced 
by a metallic bellows. The oxygen enters at 
high pressure through the inlet connection 
(fig. 2) and passes through connecting 
passages and a filter to the reducing valve. 
A passage also leads from the valve body to 
a pipe connecting to the contents gauge. 

H.P OXYGEN 
IN·LET. 

A.P.I275G, Vol. I, Sect. 2, Chap. 3 (A.L.42) 

High-pressure contents gauge 

6. A high-pressure contents gauge is provided 
in the regulator assembly to indicate the 
amount of oxygen remaining in the cylinders. 
The dial is marked at pressures corresponding 
to full, half-full and empty; these are 

. indicated by the word FULL, a mark, and a 
red sector, respectively. 

Reducing valve 

7. A sectional view of the reducing valve is 
shown in fig . 5. The reducing valve is of the 
inverted type, i.e., one in which the valve 
stem passes through the valve seat orifice. It 
consists essentially of a valve (1), valve seat 
(2), valve return spring (3), valve guide (4) , 

OXYGEN OUTLET 
TO PI~OT. 

OXYGEN OUTLET 
TO GUNNER. 

Fig. 2. Mk. 11 B regulator, rear view 

f. S. /2 RESTRICTED 
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Fig. 3. M k. 11 C and 11 D regulators, front view 

regulati~1g spring (5) and adjusting screvv (6). 
These Items are arranged as t\\·o main 
assemblies. The valve unit assemblv com­
prises a _valve, valve plunger (containlng the 
,-alve ?hP and _end pad) and return spring 
these Items bemg assembled in the vah·e 
g'!ide (4). The main assembly comprises a 
diaphragm plate (7), diaphragm (8), dia­
phragm thrust-\-vashers (9), regulating spring 
(5)? r~gulating adjusting scre\~' (6) and 
ad]ustmg screw lock-nut (10); these items 
being assembled in the main body of the 
regulator. The reducing valve reduces the 
high cylinder pressures to an approximate 
constant pressure of 40 lb. per sq. in. 

Flow change switch valve 

8. The flo~ switch valve is shown in fig. 4. 
The valve 1s of the glandless type in which 
the u~ual spindle gland is replaced by a 
metallic low-pressure bellows, the seal being 
made by the upper end of the bellows. The 
valve is of a self-centring type which consist s 
of a loose conical needle which is carried in 
the end C?f ~he spindle, and is held in position 
by a reta1~ung washer. The valve is operated 
by . 3: switch lever, the lever having t\,-0 

positiOns, marked NORMAL-up to 25,000 ft. 
and HIGH-up to 40,000 ft . The , -alve is 
open when the switch is in the HI GH position 

and closed in the NOI{MAL position of the 
switch lever; a spring (shown in fig. 7) is fitt ed 
on the outside of the bellows to provide a 
reasonable closing force for the valve. 

Twin tube flow indicator 

9. The t\\·in tube flow indicator is shown in 
fig. 4. The indicator provides a visible 
indication of the oxygen supply to the pilot. 
Each flo\v tube conta~ns a float comprising 
two balls, the upper bemg of metal to provide 
control force,_ and the lower being of perspex 
to carry lummous fluorescent, or white com­
pound. Separate inlets and outlets are pro­
vided at the top and bottom of each tube 
respectively, the top outlet being combined 
~ntC? one o~tlet in the regulator body. The 
md1c~tor IS provided with a front plate 
covenng the bottom of both tubes, the ball 
floats are thereby obscured when no flow is 
passing through the regulator. Two hori­
zontal luminous marks, fitt ed on the front 
plate at the side of each fl.ovv tube, determine 
the correct position of the lower balls when 
the regulator is in use. 

Emergency flow valve 

I 0. The emergenc_v flow vah·e, fitted on the 
lVIk. 11 C regulator, is situated between the 
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twin tube flow indicator and the high­pressure contents gauge, as shown on fig. 8. The valve is_ operated by a control ]ever, coloured roo, which is mounted on the front plate of the regulator. See para. 17. 
11. The valve is the normal screw-down type, the seal at the fiat metal seat being made by a Tufnol pad inserted in the end face of the valve spindle. The spindle is sealed by a gland nut and leather gland washer. 

functioning 
Mk. 118 
11. A diagram illustrating the action of the Mk. liB oxygen regulator is shown in fig. 7. The action of the regulator is as fo1lows. Gas at high pressure enters through the )nlet 

FLOW CHANGE 
- SWITCH VALVE. 

A.P./27 5G, Vol. I~ Sect. 2, Chap. 3 (A.L42) 

union and passes through a filter to the reducing valve, a passage also leads from the inlet chamber to a pipe connecting to the H.P. contents gauge. The gas enters the reducing chamber through the reducing valve and con­tinues tp flow until the pressure in the chamber is sufficient to displace the dia­phragm against the pressure of the adjusting spring. The gas in the chamber will then be at a certain predetermined reduced pressure, depending on the adjustment of the spring. If some of the gas is drawn off from the chamber the pressure will fall, and the spring. pressure which now is not overcome by the reduced pressure on the diaphragm will again open the valve. Further gas at high pressure will enter the chamber until the gas pressure reaches the predetermined reduced value. When gas is drawn off at a constant rate (i.e., 

. . 

H.P. "O.N -OFF" 
VALVE. 

Fig. 4. Mk. 11 B regulator, without cover 

(A.L.42, Aug. 57) 
F.S./3 
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Fig. S. H.P. ON-OFF valve 

when in use by pilot or pilot and second crew 

member) the valve will take up a position of 

equilibrium such that the pressure in the 

chamber is maintained at an almost constant 

value independent of the pressure of the 

supply. A relief valve, which is shown in 

fig. 4, is fitted in the low-

pressure chamber to protect 

the mechanism against high 

pressure which would build up 

in the event of failure of the 

reducing valve. This valve fits 

into a recess inside the reduced 

pressure chamber and proj ects 

through the front of the housing 

to facilitat e adjustment . The 

relief valve is adjusted to 

operate _at between 55 and 60lb . 

per sq. m. 

13. The flow to each outlet 

connection is controlled by two 

jets (fig. 7) one of which is 

always open to reduced press­

ure, the left-hand tube being 

isolated from this pressure 

when the switch valve is closed. 

Thus in the NORMAL position of 

the switch (i.e., when the valve 

is closed) the flow from the 

outlet connection will be that 

from one control jet only. When 

the switch is in the HIGH posi­

tion (i.e., when the valve is 

open), the flow will be the 

combined flow from the two 

jets. 
I VALVE STEM 

2 VALVE SEAT 

when the switch valve is closed. 

Thus in the NOR~AL position of the 

switch (i.e., when the valve is closed), 

the flow from the outlet connection 

will be that from one control jet 

only. When the switch is in the HIGH 

position . (i.e., when the valve is 

open), the flow wiU be the combined 

flow from both jets. 

15. The flow to which a particulat 

indicator refers may . be readily 

determined by the fact that the 

normal flow float rises only half-way up its 

tubeJ whereas the high flow float rises to 

the top of its tube. The position of the bcill 

floats at various settings of the instrument 

is as follows:-
· 

14. The right-hand tube of 

the twin tube indicator indi­

cates the flow from the jet 

which is always open to the 

reduced pressure, the other 

being isolated from its pressure 

l VALVE RETURN SPRING 

4 VALVE GUIDE 

6 ADJUSTING SCREW 

7 DIAPHRAGM PLATE 

8 DIAPHRAGM 

f DIAPHRAGM THRUST WASHERS 

10 ADJUSTING SCREW LOCK-NUT 

5 REGULATING SPRING 

Fig. 6. Reducing valve assembly 
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A.P. f 27 SG. Vol. /, Sect. 2, Chap. 3 (A.L-42) 

On-off 
valve Switch setting 

· Position of float in left-hand 
indicator tube 

Position of float in right-hand 
indicator tube Flow 

Closed 

Open 

NORMAL or HIGH 

NORMAL 

Not visible 

-Not visible 

Not visible Nil 
At index mark half-way Normal up tube 

Open HIGH At index tnark at top 
of tube 

At index mark half-way High 
up tube 

Mk. 1/C 
16. The functioning of the Mk. 11 C regulator is the same as that of the Mk. llA and llB for normal and high flow, but the introduction of the emergency flow valve allows a further increased flow of oxygen to the economizer. The inlet of the emergency valve is connected to the reduced-pressure chamber of the regulator, as shown in fig. 8, and the outlet from the valve is connected by drilled passage-ways into the down-stream side of the flow indicator. This leads directly into the outlet connection of the regulator. The bore of the valve seat is calibrated in order to act as a metering jet to control the maximum flow pas~ed by the valve. 

17. The setting of the emergency control lever, to obtain full emergency flow or .to shut off the emergency flow, is clearly marked on the front plate of the regulator by an oblique line surmounted by the words ON and OFF respectively. In earlier regulators of this Mark, the control lever was wired in the OFF position, but Mod. Inst.A/57 called for the removal of this wire, and appropriate in­formation is given in i\.P.1275A, Vol. 2, Part 1, leaflet H.20. On later type regulators a spring-loaded plunger is incorporated in the emergency lever to prevent inadvertent mqvement of the lever from the OFF position. 
18. When the emergency flow is OFF, the regulator functions normally, i.e. the flow is controlled by setting the switch to NORM..<\L up to 25,000 ft. or HIGH up to 40,000 ft., and is indicated by the position of the floats in the twin-tube flow indicator. 

19. When the emergency flow is turned on, the position of the flow indicator floats is not altered. vVith the emergency lever in the ON position the existing normal or high flow is increased by an amount equal to the additional flow from the metering jet seating 

of the emergency valve, i.e., approximately 25 litres per minute. Thus, the emergency flow is slightly greater when the switch is set at HIGH than wheri at NORMAL. When the switch is in either: position, however, the total flow is ample for emergency use. 
Note ... 
The bottom o_utlet connection for second crew member is blanked off on the Mk.llC regulator. When the switch is in either position, however, the total flow is ample for emergency ttse. 

20. The control lever has an opening move­ment of approximately 90 deg., and the total flow from the regulator increases approxi­mately in proportion to the angular rotation of the lever from the OFF position after the first 10 deg. to 20 deg. of movement. It should be noted that no increased flow is obtained during the first 10 deg. to 20 deg. of rotation, this amount of movement being necessary to ensure a proper seal at the valve seat. 

21. The control lever is splined on to the valve spindle. This permits of it being re­positioned as necessary to compensate for the wear of the Tufnol insert. 

22. Due to excessive flow when in use, and hence the adverse effect on the endurance of the supply, the emergency setting should be used only so long as the emergency exists. 
Note .. 
The maxitf?um emergency flow is eight times normal or foJ,tr times high flow. 

Mk. /ID 
23. The oxygen regulator, Mk. llD (fig. 9 and 1 0) is for use in two-seater aircraft. It is similar to the Mk. 11C (para. 16 to 21) with the exception of a second outlet connection 

(A.L.42, Aug. 57) F.S. /4 RESTRICTED 
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TO PILOTS "OXYGEN ECONOMIZER 

TWIN TUBE 
FLOW INDICATOR 

ADDITIONAL NORMAL 

FLOW JET FLOW JET 

' ' 
rva.t\IVVV'V\f\II/'WW1.41.___j '' '' 

' ' 
\ .... '#NORMAL UP 

_, TO 25,000 FT. 

H. P. CONTENTS 
GAUGE 

FLOW CHANGE 
SWITCH VALVE 

H.P. ON-OFF VALVE 

Fig. 7. Schematic diagram of regulator, Mk. 11 B 
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( 
A.P.I275G, Vol. I, Sect. 2, Chap. 3 (A.L.42) 

TO PILOTS OXYGEN ECONOMIZER 

, 

f .S./5 

TWIN TUBE 
FLOW INDICATOR 

ADDITIONAL NORMAL 
FLOW JET FLOW JET REDUCING 

VALVE 

' ' ' .. ' 

METERING 
APERTURE 
OF VALVE 
SEAT 

' ' ', ' 
\..'~NORMAL UP . 

--TO 25,000FT 

FLOW CHANGE 
SWITCH. VALVE H. P. ON- OFF VALVE 

Fig. 8. Schematic diqram of regulator, Mk. IIC 

(A.L.42, Auf. 57) 
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which is fed d~rectly from the reduced 
pressure chamber. The second outlet con­
nection is connected by piping to the Mk. 
11 E regulator (para. 26 to 29), which is 
installed in the second station of the aircraft, 
and supplies a NORM.\L, HIGH ;:tnd EMERGENCY 

flow of oxygen to the second member of the 
crew. A diagrammatic illustration of the 
complete installation is shown in fig. 9. The 
second outlet connection of the Mk. 11 D 
regulator is fitted with a flow jet to limit the 
loss of oxygen which occurs if the connecting 
piping between these two regulators is 
damaged during flight. 

24. The flow to the pilot's outlet connection 
is controlled by two jets. One jet is con­
nected to the switch valve chamber which is 
always open to the reduced pressure. The 
second jet is isolated from the switch valve 
chamber when the switch is closed, i.e., in the 
down position. In this position of the switch 
the flow from the outlet connection will be 
that from one control jet only, i.e., NORMAL 

flow. In the up position of the switch, the 
valve is open and the reduced pressure is 
admitted to the second control jet. This will 
provide the combined flow of both jets, i.e., 
HIGH flow. 

25. The emergency flow is obtained through 
a screw-down type valve, identical to that 
used in . the Mk. Il C regulator described in 
para. 16 to 22. 

Fig. 10. Mk. 11 E regulator, front view 

Mk. liE 

26. The oxygen regulator, Mk. liE (jig. IO) 
is for use in two-seater aircraft to provide a 
supply of oxygen to the second member of 
the crew. 

27. The supply to the Mk. 11 E regulator 
obtained from the reduced-pressure chamber 
of the Mk. liD regulator used by the pilot of 
the aircraft. Both the Mk. liD and Mk. liE 
regulators .,are used only in conjunction with 
the oxygen economizers, Mk. 3 and 4. 

28. The oxygen received at reduced pressure 
from the Mk. liD regulator is metered by two 
caijbrated flow control jets which are identical 
to those used on the Mk. Il C and 1 ID 
regulators. The flow of oxygen from these 
jets may be selected as required by a switch 
type valve similar to that used in Mk. I I C and 
I ID regulators which opens or shuts the 
pressure supply to one jet. Two flows are 
therefore available. A NORMAL flow, from one 
jet only, is sufficient for use at altitudes below 
25,000 feet, while a HIGH flow, from both jets, 
is used between the altitudes of 25,000 feet 
and 40,000 feet. 

29. The emergency flow 1s obtained through 
a screw-down type valve located between the 
inlet and outlet connections and this supply 
by-passes the two flow control jets. Visual 
indication of NORMAL and HIGH flow is pro­
vided by a twin-float type indicator identical 

to that used on all the Mk. I I 
series of regulators. A detach­
able ~auze filter is fitted inside 
the connections to prevent 
ingress of foreign matter which 
may be carried into the regu­
lator from the pipe-line. The 
flow-change switch is similar to 
that used on all Mk. I I series 
regulators. The valve is open 
when the switch lever is in the 
"Up" position and closed when 
in the "Down" position. Due 
to the pressure drop in the pipe 
lines between the Mk. I ID and 
Mk. I lE regulators, it may be 
found that the flow indicator 
floats on the Mk. liE drops 
when the emergency lever is 
turned ON that regulator. This 
is acceptable, providing the 
oxygen flow is satisfactory. 

INSTALLATION 
30. The regulator should be 
mounted with the axis of the 
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--------·-~-~ --- --------------
TO SECOND CREW 'MEMBER 

TWIN TUBE 
fLOW INDICATOR 

ADDITIONAL NORMAL 
fLOW JET fLOW JET 

FILTERS 

' ' 

HIGH UP· TO 
40,000 FT., 

IW\"'11\f\J'VVV'I(\(II\4,~_J .... '. '' 
' ' 
\ '~NORMAL UP 
---~TO 25,000FT. 

-- --- --- -------
Mk.IIE. 

FILTER 

~ 
NORMAL 

FLOW JE~ 

\ 

\'' 

, A. P I 2 7 5 G, Vo I. I, 5 e c t. 2 , Chap. 3 (A .L .4 2) 

EDUCING 
VALVE 

' 
' ' ... .... ' ' 

' ' 
,.....__.._.., ,\.,/NORMAL UP 

-~TO 25,000FT 
I ' 

FLOW GHANGE N OFF VALVE 
SW(TCH; VALVE H.P. O -

11-f\ 

I "!."• M I<. I ID-
I f.,, 

)'N· 

., Flg.9 Diagrammatic Vinf of. Mk. rt D. and 
I 

Mk.l I E. Installation 
l 
I -~ 

f 

I 
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indicator flow t,-· V~ not more than 15 deg. 
from the ve~: ... a.I. The contents gauge dial 
and the flow indicator must be readily visible 
from .. the pilot's position and the ON-OFF 
valve hand wheel and flow change switch must 
be wit-hin easy ~each ~f the pilot. 

31. The high-pressure inlet connection and 
the outlet connections should be, as far as 
possible, accessible from the back of the panel 
f9r the purpose of testing for leakage and 
tightening. The appropriate elbow adapters 
should be used at these connections if this is. 
found to be more convenient. · 

32. The upper outlet connection is con­
nected to the pilot's oxygen economizer. The 
lower outlet ·connection of ·the Mk. liB 
regulator is connected to the separ3:te flow 
indicator and economizer used by the second 
member of the crew. 'The lower outlet con­
nection of the~. liB or llC regulators is 
securely blanked off and it is not possible to 
us.e this connection as an aqditional outlet. 

33.. The 'Cut-off valve Mk. 1 cannot be used 
with the Mk. ·llA, B, or C regulators, and a 
suitable stowage clip for the Mk. 4 bayonet 
socket is provided in the aircraft in lieu of 
the cuf-;off valve. · 

OPERATION 
'Normal use 
34. To obtain oxygen.for use it is necessary 
only to open the on-off valve, wh~n oxygen. 

· will flow from the regulator to the economizer 
and oxygen mask.· 'The following procedures 
should be carried out by the pilot before, 
during, an4 after the flight: 

Before take-off (Mk. I {C regulator, pilot'~ oxygen supply) 
(1) (a) Open the ON-OFF. v~ve and check 

· that the flQats in the indicator rise 
smartly tp the index .mark. 

(b) Check that the contents gauge,Js 
sho~ sufficient . oxygen for the 
flight. 

(c) Operate the switch and check that 
the float in·the left-hand tube of the 
indicator rises · and. falls corres­
pondingly.· 

(d) Shut the oN-oFF ,valve and check 
that both flmits drop out of sight 
as soon as the contents gauge has 
fallen to zero. · 

(e) Check that the emergency control is 
set in the OFF position. 

A.P.I275G, Vol. I,, Sect. 2, Chap. 3 (A.L.42) 

Before take-off (Mk. 11 D and 11 f regulators, pilot and 
one crew member~s oxygen supply) · 

(2) (a) Open the oN-oFF valve on the Mk. 
liD regulator ·and check that the 
floats in the right-hand flow in­
dicator of the Mk. liD and liE 
instruments rise smartly to the 
index mark. 

(b) Check that the contents gauge on 
the Mk. liD regulator indicates 
sufficient oxygen for the flight. 

(c) Operate the flow change switch ·~t:l, 
the Mk. liD regulator and check 
that the floats in the left-hand flow 
indicator rise and fall correspond­
ing1y. 

(d) Repe-at this check for the Mk. liE 
regulator. 

(e) Shut off the ON-oFF valve on the 
Mk. liD regulator and check that 
all floats drop out of sight as soon 
as the pointer of the contents 
ga~ge returns to zero. 

{f) Check that the emergency control 
lever on both regu1ators'is set in the 
OFF position. 

During flight (All Mk. 11 series of regulators) 
(3) To obtain oxygen during flight, open the 

ON-oFF . valve on the Mk. 11 C andfor 
Mk. llD regulator. 
(a) Leve~ flight: On reaching level 

flight (at oxygen height), set the 
flow change switch to NORMAL up to 
25,000 ft. and at HIGH above this 
height. 

(b) Low r,ates of climb (less than 2,000 
ft. per minute): 
Set to NORMAL on reaching 10,000 
ft.: ~d at HIGH at heights in excess 
of 25,000 ft. 

(c) High rates of climb (exceeding 2,000 
jt. per· minute): High speeds and 
nigh/ operations (above 4,000 jt.): 

On landing 

Set to NORMAL from ground level up 
to 25,000 ft. and at HIGH' at heights 
in excess of 25,000 ft. 

35. · On landing check that the ON-oFF valve 
of the Mk. 11 C and/or Mk. liD regulator has 
beeri shut off. This is ir~1portant as it pre­
vents moisture being t!.~posited on the walls 
ofempty cylinders. 

(A.L.42, Aug. 57) 
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Emergency use 
36. The emergency setting on the Mk.,llC, 
liD and liE regulators must be usedrin any 
emergency which calls for an r additional 
supply of oxygen. This may occur:- · 

(1) At liigh altitudes, if the pilot suspects 
lack of oxygen; ~. ~ ~; 

(2) At any altitude, if, as a result o~f:enemy 
action or any other cause, t~e cockpit 
has become contaminated with noxious 
fumes; ..•. 

(3) At any·. altitude, if a temporary break­
down of the normal oxygen supply 
occurs. 

37. The procedure to be adopted,· in the 
circumstances outlined in the previous 4para-
graph is as follows:- 1 

Suspected lack o, oxygen at high altitudes '• lj .. 

(I) (a) Turn the emergency control lever to 
ON; 

(b) Leave the control lever at ON until 
the cause of the !os? of oxyge_n has 
been ascertained. Descend to. below 
10,000 ft. to remedy the fatiltif:this 
can be done in the air; ''' ~ .. 

Cockpit contamination at any altitude •· • · · 
(2) (a) Turn the emergen~ control ·lever·· 

to ON; · ·•1f 

(b) Descend ~ below. 10,oo0 ff:, .. ~d · 
land the aircraft at the earliest 
possible moment. - ·; . •' 

Temporary breakdown of the normal oxygen supply 
{3) {a) Turn the emergency control lever 

to ON; '• ' 

(b) Descend to below 10,000 ft., and 
endeavour to ascertain the cause of 
the failure. If the fault cannot be 
found or remedied in the air, remain 
}?clow 10,000 ft., and return to base. 

(c) Wh~n using the emergency. ,oxyg,en 
setting, observe the oxygen con­
tents gauge on Mk. 11 C or 11D 
regulators and check ·freqil{mtly 
that the supply ren\aining ~is 
sufficient for the flight. ' 
Note ••• _ _ 

When the second crew member uses 
the emergency oxygen supply from the 
Mk. 11E regulator, the pilot must be 
notified and must frequently check, on 
the Mk. 11D regulator contents gauge, 
that the supply remaining is sufficient 

__.for the flight. 

Pre-oxygenization 

38. With MK. 11 C regulators, at cabin 
pressures representing high altitudes or in 
non-pressurized aircraft at these altitudes 
pre-oxygenization may be adopted to reduc~ 
t~e incidence and severity of decompression 
sickness {bends). The procedure to be 
adopted is as follows:-
( 1) Before take-off, set the switch to HIGH 

and open the emergency valve until 
oxygen is felt to be puffing into the mask 
before each breath is drawn. It will not 
be necessary to open the emergency lever 
to fully ON to obtain this condition; 

(2) On reaching 15,000 ft., turn the emerg­
ency flow to OFF, leaving the switch at 
HIGH. 

Note • • • . , 
The breathing of 100 per cent. pure oxygen 
during ascent assist in reducing the 
incidence of "bends". It is of assistance, 
too, if 100 per.cent. oxygen is inhaled at 
ground level for a period of 15 minutes, 
although ideally a longer period, for 
instance 1 hour, should be used for long 
flights at high altitudes. 

SERVICING 

39. The servicing described in the following 
three paragraphs is applicable to all Mk. 11 C 
series regulators, and the additional servicing 
required for the Mk. 11C and llD regulator 
occasioned by the emergency flow valve, is 
detailed in para. 43 to 48. 

40. Periodically remove and clean the pipe­
line filter which is positioned in the high­
pressure pipe-line immediately in front of the 
regulator. If the oN-oFF valve is found to 
be excessively stiff in operation, the regulator 
must be returned to the depot for repair. 
Under no circumstances· must oil or grease 

, be applied to the valve spindle or to any part 
of the regulator. 

41. The following parts should be replaced 
byUnits:-
(1) A defective or damagea contents gauge 

or connecting pipe should be replaced by 
removing the necessary fixing nuts and 
connections. After replacement check 
for leakage with soap solution. 

{2) The ·choke fitted to the inlet connection 
of the contents gauge or in the pressux;e 
gauge connection of the ON-oFF valve, 
should be renewed if found to be blocked 
or damaged. . 
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(3) A defective of damaged flow indi<:fator 
should be replaced by removing the two 
fixing screws holding the indicator to the 
main body. Make sure that the four 
sealing washers fitted at the t9p, and 
bottom connections of each flow tube are 
replaced in the recesses provided in the 
main body. The two fixing screws 
shou~d be locked by smearing bake~ite 
varnish on the threads. ; . 

(4) A broken ON-OFF handwheel should be 
renewed. 

Tests and tolerances 

42. The tests permitteu at Units and the 
tolerances specified for these tests. apart 
from the emergency flow valve in, the ·Mk. 
11 C regulator are given in Appendix 1 to this 
chapter un~er the title Standard service­
ability test (S.0.7). The tests and tolerel:nces 
for the emergency flow valve are given iri the 
following paragraphs. 

Emergency flow valve , 
43. Measure the. normal and high flo\vs at 
the outlet connection at frequent iiJSenrais. 
This is done by first disconnecting the piping 
at the inlet to the economizer and attaching 
the flow tester Mk. SA*. With the emergency 
flow valve shut and the contents gauge 
reading between full and !-full, the flows 
should be within the N and H bands marked 
on the tester. If the flows are great~f than 
theN and H bands ~his may be uiie to:­
(1) Leakage past the emergency flow valve 

seat or 
(2) A faulty reducing valve. 
If either of these is the case the regulator 
should be regarded as unserviceable. 

I 

44. Check the initial opening position of the 
emergency valve, by turning the lever slowly 
frol)l the OFF position until the flow shown on 
tlie tester definitely increases. The initial 
opening should be 10 deg. to 20 ~eg. anti­
clockwise from the OFF mark. If, however, the 
valve has been turned to OFF with.iexcessiye_ 
force, the initial opening position Il}._ay occur 
at the OFF mark, or in extreme cases 10 .deg. 
to 20 deg. 'in a clockwise direction of this 

t 

•< 

A.P.I275G, Vol. I, Sect. 2, Chap. 3 (A.L.42) 

mark. If this .is the'" case, the control lever 
should be Tepositioned on· the splined spindle 
by removing~ the central screw, and moying 
the lever one.· spline in an anti-clockwise 
direction. If this operation is found to be 
necessary, check the maximum flow when the 
lever is set to the ON position, as indicated in 
the ensuing paragraph. 

45. With the emergency flow lever in the 
OK position, checK that the flow is consider­
ably greater than. the maximum flow, i.e., 
greater than 14 litres per minute, shown on 
the tester.· The flow should be sufficient to 
maintain the float hard against the top stop 
of the tester. If two testers are available, 
they can be teed _off the outlet piping, and 
the total flow will then be equal to the sum 
of the flow indicated on each tester. The 
total .flow with · the switch in the NORMAL 
position should not exceed 29, or be less than 
23, litres per minute. If two testers are not 
available, the increase in flow, when the 
emergency flow is turned on, can be checked 
audibly. · 

46. Check the control lever, to see that its 
movement is not too free. If necessary, the 
gland nut should oe tightened to incre~ the 
friction of the gland washer on the spmdle, 
and so prevent . possible a.1,teration of the 
setting by vibration in the aircraft. To 
tighten, .the gland nut it will be necessary to 
remove the regulator from the aircraft, and 
to detach the emergency control lever and 
front plate of the regulator. 

47. The gland of the emergency valve 
·should be checked periodically for leakage. 
This leak test should be carried out with soap 
solution. The check should be done with 
the control lever set at ON. If necessary, the 
gland nut may be tightened as described in 
the previous. paragraph. 

.48. _ At the completion of :mch of the aboYe 
checks as are found to be necessary, the 
emergency control lever should be moved to 
the OFF position. 

(A.L.42. Aug. 57) 
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Appendix 

STANDARD .SERVICEABILITY TEST (5.0.7) 

for 

OXYGEN REGULA TORS, Mk. 11 B and 11 C 

1ntroductlon 
I. The tests laid down in this Appendix are 
to be applied to- the above-mentioned equip-

. ment immediately prior to installation in 
aircraft, and whenever the serviceability is 
suspect. The tolerances specified must not 
be exceeded. 

METHOD OF TEST 
2. The method of testing the equipment is 
as follows:-
(1) Test the regulator in the normal position, 

i.e., with the front panel upright and in 

J?escription 

Mk. 8* valve 
~ Mk. 10 valve 

Pipe-line filter Mk. 2 
~ Pipe-line filter Mk. 2A 

Pipe connecting straight end 
. or 

Pipe connecting elbow end 
... Pipe connecting 

Felt pad filter 

Standard pressure gauge 

Tester, flow, Mk. SA* 

Cap, blanking 

Stores Ref. 

6D/223 or 
GD/1872~ 

GD/1443 or 
GD/1660 ..,_ 

GD/1446 

6D/1447 or 
6D/1599 

6Df630 

6C/264 

6C/475 

6D/4-28 

a vertic3.1 plane. Tap lightly when 
taking test readings. 

{2) The tests are to be · made only with 
breathing oxygen or any other ·clean dry 
gas listed in, and in accordaJ?,ce with, t-­
requirements laid down in the ap:p1 
priate Standard Serviceability Test. ' ~ 

TEST EQUIPMENT 

3. The following equipment is required to 
·perform the tests listed below and is available 

. as follows:-

Remarks 

For use with oxy~en 

}

Fitted between pipe-line filter 
Mk. 2 and regulator 

Using air from an oil free compressor o~·· 
Range 0 to 2,000 lb. per sq. in. Ariy· 

similar oxygen gauge with the same 
range, and having a dial n:ot less than 7 in. 
in diameter, may be used as an alternative 

See A.P.1275T, Vol. 1, Sect. 6, Chap. 6. 

In addition, a graduated :flowmeter with a graduation at 0·2 litres .is required. The high pressure 
test supply should be at a pressure of 1,500 to 1,800 lb. per sq. in. 

(A.L.47, Mar. 58) 
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TESTS paragraphs to regulators that have been in 
4. The tests to be applied are as detailed use in aircraft:-
below. In the case of the -MK • .'llC regulator On-off valve seal 
the emergency flow valve ·must be at the OFF I 0. Close the regulator valve tightly. Con-
position during these tests. nect a length of rubber tube, tenninating in 

a short length of ! in. bore metal tube., to the. 
Zero error regulator outlet. If a Mk. liB regulator is-
5. ··Check that the zero error of the gauge tested, seal the second outlet with a blanking 
pointer does not exceed -fir in. and that the cap. lmm~rse the ~n~ ?f the ~bing 2· ~- in 
:floats in the indicator tubes slide freely when water, ensunng that 1t Is m a vertical poSition: 
the regulator is rocked. The time taken· for eight bubbles to escape 

should not be less than 10 seconds, i.e., the 
Normal functioning , maximum permissible leakage is 0·02 litres 
6. Connect the regulator: inlet to the test J?er min. 

· supply via the' :filter, Monel ·connecting· pipe.,. 
and line valve, and tee . in the standard LeakDge 
pressure gauge at a point about 6 in. from 1·1. Remove the front plate. With the 
the regulator. Connect a flow tester to each regulator valve open and the switch set ~t 
outlet with the switch set at NORMAL, open HIGH., check the regulator· for leakage.. This 
the regulator valve, and check that the gauge is dop.e ·by applying soap solution to th~ 
indicates correspondingly, and that the :floats following:-AU pipe connections, all valve 
rise in ·the iight-hana flow tube. Operate glands, tlie :filte~ plug (located at the centre 
the sWitch several times and check that the in the front of the regulator), around the • floats in the left-hand tube rise and fall with switch gland, around the square :flange joint, 
the switch. There should ·be no audible leaks the pressure a<;ljusting screws, small plug 
from the regulator during these tests. screws, and the joints of the flow ~dicator. 

Delivery Relief valve seal 
7. With the supply pressure held at between 12. Where s~table measuring equipment is 
1 700 and 1 800 lb. per sq. in., the indicated available, check that, with the ·switch set at fi~w from e~ch outlet should be within the 

NORMAL, the leakage from the relief valve 
green band marked N on the tester~ w~en the does not exceed 0·20 litres per min. Seal the 
switch is set at 1-fORMAL, and Within that outlet hole in the underside of the boss with 
marked H when the switch is set at HIGH. the fulger, or by pushing a rubber tube from 
The N and H flow bands on the Mk. SA* the flowmeter over o:it, while taking the 
tester conespond to :flows of 2·t> to 3·7 and reading. 
5·1 to 7·4 litres per·minute respectively. 

Note ••• 
Pressure gauge calibration 

In the case of the Mk. 11C regulator, when 
8. Set the switch to NORMAL and throttle putting the front plate back in position, check 
the supply until the pointer of the regulator that the emergency flow control lever has been 
gauge has ·fallen to the HALF mark. The ·re-positioned correctly. The initial opening 
standard gaug~ should the!l indicate betw~en position of the emergency flow valve, i.e., the 
890 and 1,000 lb. per sq. m. · position at which the flow starts to increase, 

• should be approximately 10 deg. to 20 deg. anti-
.Additional tests clockwise from the OFF mark. Finally the 
9. The following tests should be applied· in emergency lever should be locked to the OFF stop 
addition to those detailed in the previous with 28 s.w.g. soft copper wire. 

RESTRICTED 

\ 

r· 

, 

(•'. 
~ . 
~\. ... 

r~ 
'\ 

c·· 

( 

(_ 

( .. 

{ 

( 




