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PCR-2 Pneumatically Controlled Remote Oxygen Regulator
Conveniently connects directly to your cylinder by hand

Audience & Purpose of this Manual
This manual is intended to allow one to become fa-
miliar with the purpose, operating aspects & applica-
tion potential of the PCR-2 adaptive remote
controlled oxygen regulator system.

General Description
The PCR-2 system is a completely integrated, pneu-
matic powered and remotley operated oxygen regula-
tor, designed to provide you with unmatched remote
control, safety, comfort, and convenience at an af-
fordable price.



Useage
The PCR-2 can be used with any off-the-shelf indus-
try standard CGA-540 cylinder valve (optionally
DIN-477-9), providing the ability to remove the
PCR-2 from the cylinder for easy refillingor exchang-
ing purposes with industry standard CGA-540
adapters. If removing the cylinder is not convenient,
an SAE-4 high pressure access port is provided on
the back of the PCR-2 to allow for an optional remote
fill port and/or a remote pressure gauge. This SAE-4
port provides you with a variety of options for your
installation application needs. (see pages xx and on
for diagrams of installation suggestions).

Main inlet service port
The PCR-2 is designed to be conveniently attached to
the screw threads, by hand, of the service port of an
industry standard CGA-540 oxygen cylinder. Option-
ally, the PCR-2 can be ordered with a DIN-477-9
screw-on fitting for use with most European oxygen
cylinders.

The PCR-2 is not intended to be used as the main
high pressure shut off, rather for providing the ability
to remotely turn on & off the main regulated low
pressure oxygen supply to your delivery system.

The valve of the cylinder should be turned off during
times of aircraft storage as to mitigate any oxygen
system drainage. It is not necessary to close the cylin-
der valve during refueling, lunch stops, leg stretches
or for other brief periods..

Auxiliary HP Inlet ports
In addition to the main screw-on port there are three
additional SAE-4 HP ports for auxiliary (optional)
utility applications. These ports can be used for a re-
mote filler station, gauge and for cascading to addi-
tional cylinders. These auxiliary SAE14 HP ports
come standard with plugs installed. A number of HP
AN and Swageloc® style fittings are comparable
with these ports. The main 'screw-on' inlet port is in-
ternally pneumatically connected to these auxiliary
SAE-4 ports.

Main Service L.P. Outlet Port
The main low pressure regulated outlet has one O-
ring face seal style port (G 1/8 BSPP). This comes

standard with a swivel elbow push-in style QD fitting
compatible with 6mm OD polyurethane tubing.

LPRD Port
For long-term connected and pressurised applica-
tions, this SAE-2 port accommodates an optional
Low Pressure Relief Device. It reliefs, vents, oxygen
to mitigate possible damage to the system in the
event the main regulator creates an over-pressure of
about 65~75 psig. This LPRD can be applied to an
optional over-board relieving system if the installa-
tion requires such.

Pneumatic control ports A, B & C
There are three 10-32 threaded ports where the re-
mote control toggle switch pneumatically connects
via o-ring face seal banjo type fittings. These ports
are labeled A, B & C. and have a matching set of la-
beled ports on the pneumatic toggle control switch.

There are three small 1/8" O.D. Color coded kink re-
sistant 1/8” dia. polyurethane pneumatic lines that
connect the remote ON/OFF toggle pneumatic
switch/valve to the PCR-2. The pressure through
these lines is the same low pressure that is supplied to
the outlet and is flow restricted to a mere 1/64 liter-
per-minute. This helps to prevent against the low
pressure oxygen supply contributing to any fires in
the event these lines should become severed.

Pop-up valve indicator
There is a small red pop-up button on the
top of the PCR-2 that can be observed pop-
ping-up or down as the valve is pneumati-
cally opened or shut off. While the button is
down, the low pressure outlet port is shut
off.
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Exhausts
mufflers
DO NOT
COVER

Pneumatic
control ports
A, B & C
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SAE-2 port for optional
Low-Pressure-Relief-Device

port for over-board relief in near
air-tight or contained small vol-

ume installations

BSPP Low Pressure oxygen
outlet service port with 6 mm.

Swivel Elbow for easy
hook-up of 6mm OD
polyurethane tubing

One of three (3)
HP utility SAE-4
ports for optional
configurations

Main ‘Screw-On’ inlet port.
CGA-540 (USA)

or
DIN-477-9 (Euro)

Pnuematic control ports
A, B & C

Pneumatic port fittings to
Remote control switch for

desmodromically
(push-pull) actions for
extreme-temperature

operations

Pop-Up indicator for
Pneumatic
ON/Off valve
up = on
down = off

Two of three (3) HP
utility SAE-4 ports

for optional
configurations

Static vent port hole

DO NOT COVER
OR BLOCK

Three of three (3)
HP utility SAE-4
ports for optional
configurations

PCR-2 ledged
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Desmodromically remotle operating
on/off outlet ‘pop-up’ valve for operat-
ing in extended temperature ranges

-40 through +60 °C

Optional Low-Pressure-Relief-Device
connects to this SAE-2 port for over-
pressure situations that may occurre in
long-term connected and pressurized

applications.

An optional over-board system can be
fitted for near air-tight or contained

small volume installations. SAE-4 HP utility ports for optional
supply, fill and gaige configurations

Precision PTFE Ball & brass inlet seat
with serviceable dual-mesh screen type
inlet filter for long-life operations

Regulator outlet plenum for improved
output flow transient

stability wile using constatnt flow and
EDS pulse demand regulators together

precision formed wave spring provides
a stable and repeatable regulator refer-
ence without transient resonance.

SPrecision Saphire embedded brass
orifices control the rate and flow of
oxygen in the lengths of the remotle

controlled switch

Main inlet fittings all have an o-ring
seal for simple hand-tight connections.
Unlike sintered brass we use dual-
mesh stainless screen filters that are
serviceable for long-life operations

Our regulator designs have a virtually flat outlet pressure regula-
tion curve for both lock-up (static) and flowing (dynamic) with
inlet pressures from 300 to 3,000 psig. In open and closed-loop
instantaneous flow tests, they have very well dampened, oscilla-
tion free flows. Flows of 55 to 60 liters/minute are measured
through a controlled pneumatic resistance with inlet pressures of
1,000 to 3,000 psig. Target flows are 22 ±2 liters/minute
throughout the inlet pressure range of 500 to 3,000 psig. EDS
units only need to have the regulator that instantaneously deliv-
ers ~10 liters/minute to complement the needed amount of oxy-
gen for pressure altitudes up to 18,000 ft.

Regulator Features Include:
Very constant lock-up and flowing pressure range and large flow
reserve throughout the pressure life of the cylinder. Light weight
aluminum body with oxygen compatible brass and seat materials
in the critical wetted regulating/throttling high-pressure areas.
Wide operating temperature range. -20 to +50 C°. Special flat-
wire double-helix spring design complements the gas dynamics
and aging characteristics of the inlet seat to provide lock-up to
dynamic pressures that are unusually tightly matched for a pis-
ton type regulator designs throughout it’s service life. Our
unique ball-and-flat-seat design provides very fast response
times to lock-up with an oscillationfree high flow factor specifi-
cally designed for use with pulse demand systems.

Testing & Verification:
All of our regulators are 100% tested during assembly for multi-
ple parameters before they are packaged and made ready for
sale. Dynamic flow testing is performed with the regulator feed-
ing through a mass-flow meter at the end of 20 feet of 6mm
O.D. 4mm ID tubing to guarantee that the regulator will operate
up to four EDS units at 18,000 ft. with cylinder pressures as low
as 500 psig. The typical length of tubing used in most built-in
applications is about 20 feet.

Why a piston type regulator, why not a diaphragm type as seen in medical equipment? Piston-type com-
pressed gas regulators are well known for being low-cost, rugged, light-weight and able to be serviced with
standard assembly practices. Additionally. they have the ability to ingest small particles at extreme tempera-
tures while performing well within specifications called out for their duty. Their simplicity provides the means
to a quick diagnostic and repair even in the field. Diaphragm regulators are known more for their precision
and high-cost but, are sensitive to harsh environments making them more suited for stationary and controlled i
door applications. Because they usually do not have suitable lock-up to flow pressure characteristics, are
larger and heaver, they are usually unsuitable for pulse-demand systems.

Performance Features
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With our high and low pressure pneumatic ac-
cessories, there are virtuality hundreds of ways
to configure your PCR installation application.
This sections will show a few of some of the
most popular applications our customers have
been configuring.

First is the most basic application using the oxy-
gen outlet kits with self sealing CPC style fit-
tings. We have a number of cylinder hold-down
kits for aluminum and composite-fiber-wound
cylinders.

Easy & secure
cylinder
mounting
methods

Basic Applications
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There are many fitting and accessory options that
allow you to apply the PCR-2 to

accomodate many of your instalation needs.

A flex line with SAE to JIC fittings allows the PCR-2
to be moved on & off the cylinder many times over

without disturbing your
hard-line instalations.

Basic Applications
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Showing yet a more semi-permanent installation application with our new 4x bulkhead mountable CPC type outlet manifold, a re-
mote filler station where the cylinder can easily be removed for filling, inspections and servicing.

We have all electric pressure gauge kits. Just two
wires are needed between the gauge and sending unit.

Basic Applications
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General Specifications
Regulator performance
Inlet operating pressure range: 34.5 to 172 bar (500 to 2500 psig.)
Absolute Max inlet pressure: 207 bar (3000 psig.)
Gas Medium compatability: Oxygen, Air, Nitrogen
Nominal lock-up static (no-flow) pressure: 1.38 – 1.86 bar (20 – 27 psig.)
Dynamic (flowing @ ~25 liter/minute flow: 0.83 – 1.03 bar (12 – 15 psig.)
Max free-flow through output port: ~100 liter/minute
Operating temperature range: -20 to +50 °C
Storage temperature range: -45 to +65 °C
Operating Altitudes: -2K to +35K ft. SPA
Operating Humidity: 0 to 93% RH non condensing

Pneumatic control
Dynamic & static control pressure for desmodromic actions: 0.80 to 1.25 bar (11.6 to 18.1 psig.)
Transitional flow requirements: < 0.0625 liter/min.
Transient time from off to on (down/up-down) ~ 225 ms. Temperature dependant1

Construction Material
Main Body & Internal non HP wetted Parts: 6066-T62 Machined Anodized Aluminum3

Internal HP wetted parts: CDA-360 Cartridge Brass
Internal control orifices: Brass captured sapphire ruby cartridge
Internal filters: Brass captured dual mesh stainless steel screens, 43 micron
Seals & O-rings: PTFE, FKM, fluorocarbon, EPDM, Polyurethane & Fluoro-Silicone
Other fittings & parts: Brass, FRPABS & Steel

Physical Properties
Weight: 383 grams (13.5 Oz.) Regulator Assy. only
Height: 8.6 cm (3.38”)
Depth: 7.8 cm (3.08”) Including fitting protrusions
Width: 5.8 cm (2.3”) Including fitting protrusions

Endurance & Reliability Statement
Estimated Mean Time Before Failure (EMTBF) (MTBF) ~3,650 Hours or ~2,735 full flowing on-off cycles

Environmental Testing Compliance Criteria
RTCADO160 section series See next sheet
RTCADO178 section series N/A

Regulatory Statement
FCC Part 15 (unintended emissions) N/A
FAA part 23, 25 Specific to application.

NOTES
1) Operating between 0 ~ 48 °C
2) ASTM B209 6061-T651 ALUMINUM
3) Anodized Per MIL-A-8625 TYPE II SLATE
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This is a list of known RTCADO-160 tests that will most likely applicable for FAA STC applications.
This chart was derived from experiences with past certified applications and programs.

DO-160 Sections Applicable for FAA STC Yes No
Sec 04.0: Temperature &Altitude *
Sec 05.0: Temperature Variation *
Sec 06.0: Humidity *
Sec 07.0: Operational Shocks & Crash Safety ?
Sec 08.0: Vibration *
Sec 09.0 Explosion Proof-ness *
Sec 10.0: Water Proof-ness *
Sec 11.0: Fluids Susceptibility *
Sec 12.0: Sand & Dust *
Sec 13.0: Fungus Resistance ?
Sec 14.0: Salt Spray *
Sec 15.0: Magnetic Effect § *
Sec 16.0: Power Input § *
Sec 17.0: Voltage Spike § *
Sec 18.0: Radio Frequency Conducted Susceptibility-Power Inputs § *
Sec 19.0: Induced Signal Susceptibility § *
Sec 20.0: Radio Frequency Susceptibility (Radiated & Conducted) § *
Sec 21.0: Emission of Radio Frequency Energy § *
Sec 22.0: Lightning Induced Transient Susceptibility § *
Sec 23.0: Lightning Direct Effects § *
Sec 24.0: Icing *
Sec 25.0: Electrostatic Discharge § *

§ DO-160G Section updates
Sec 15: Magnetics Effects
Sec 16: Power Input – AC & DC up to 45 kVA.
Sec 17: Voltage spike
Sec 18: Radio Frequency Conducted Susceptibility
Sec 19: Induced Signal Susceptibility
Sec 20: Radiated & Conducted RF Susceptibility
Sec 21: Radiated & Conducted RF Emissions
Sec 22: Lightning Induced Transient Susceptibility
Sec 23: Lightning Direct Effects
Sec 25: Electrostatic Discharge
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REF -00 -02 Part Number Rev Description

1 1 1 0PCR0-0205-00 A1 PCR-2 Body, Desmodromic

2 1 1 0RGX0-0206-02 B1 Regulator Inlet Seat, Flat Type

3 2 2 09025-0024-00 Threaded Filter Insert, #10-32 x .195

4 5 5 09001-3904-70 O-ring, EPDM, 3-904 (SAE-4), E70

5 1 1 19050-3020-00 Orifice, Threaded Insert, M3x0.5 x .120 x Ø.002, Brass

6 1 1 09001-3610-70 O-ring, EPDM, 32mm x 1mm, E70

7 1 1 09001-3608-70 O-ring, EPDM, 20mm x 1.0mm, E70

8 A/R A/R 09030-0004-10 Shim, Flat Washer Type, SS, Ø.875 od x Ø.463 id x .010

9 A/R A/R 09030-0004-16 Shim, Flat Washer Type, SS, Ø.875 od x Ø.463 id x .016

10 A/R A/R 09030-0004-30 Shim, Flat Washer Type, SS, Ø.875 od x Ø.463 id x .030

11 1 1 09010-0042-00 Wave Spring, Ø.610 od x Ø.494 id x 9 turns x .317 wh

12 1 1 0RGX0-0235-02 J Gas Reg Piston, Ball Type

13 1 1 09001-3020-70 O-ring, EPDM, 2-020, E70

14 1 1 09001-3006-70 O-ring, EPDM, 2-006, E70

15 1 1 09000-0002-00 Valve Seat Ball, PTFE[Teflon], SØ.156[5/32]

16 1 1 00IPR-0210-00 -1 IPR2/PCR2 Valve-Piston, Extended-Travel

17 1 1 09001-3016-70 O-ring, EPDM, 2-016, E70

18 2 2 09001-3004-70 O-ring, EDPM, 2-004, E70

19 1 1 09001-1003-60 O-ring, Silicone, 2-003, S60

20 1 1 0PCR0-0207-00 A1 PCR-2 Cap, Desmodromic

21 4 4 09100-0408-00 Capscrew, Socket Head, SS, #4-40 x 0.500[1/2]

22 1 1 5PCR0-0002-00 -0 PCR-2 Label

23 3 3 19035-0004-00 SAE-4 Port Plug, Socket

24 1 1 19035-0002-00 SAE-2 Port Plug, Round, Hex Socket, Brass

25 1 1 09001-3902-70 O-ring, EPDM, 3-902 (SAE-2), E70

26 1 1 19056-0604-00 One-Touch Fitting, 6mm tube x 1/8 BSPP, 90° Elbow

27 1 1 19050-0023-00 Orifice, Threaded Insert, #10-32 x .125 x Ø.003, Brass

28 3 3 19055-0002-00 Banjo Fitting, Adjustable, 90° elbow, #10-32 x Barb, 1/16 I...

29 1  0RGX0-0203-00 C1 Regulator Grip-Nut, CGA-540

30 1  0RGX0-0219-00 D1 Inlet Nipple, CGA-540 x SAE-4

31 2  09001-0011-90 09001-0011-90 (O-ring, Viton, 2-011, V90)

32 1 5LPCR-0011-90 Label, Spare O-ring, CGA-540 [09001-0011-90]

33 1 1 Zip-Lock Bag (Spare O-ring)

34 1 0RGX0-0205-00 D1 Regulator Grip-Nut, DIN-477

35 1 0RGX0-0223-01 B Inlet Nipple, DIN-477-9, Euro Type CV

36 2 09001-3113-70 O-ring, EPDM, 2-113, E70

37 1 5LPCR-3113-70 Label, Spare O-ring, DIN-477 [09001-3113-70]

Servicing interval
The service interval for the PCR-2 is predicated on, among
many factors, the time between service and frequency of use, i.e.
number of on/off cycles the PCR-2 endures between servicing.
The estimated number of on/off cycles the PCR-2 is good for
before a deviation of operating specifications are observed
where servicing is recommended is approximately 3250 full-on
flowing sustain then off cycles.

The best and most convenient time is to have the PCR-2 serv-
iced at the same time the cylinder is hydro-tested at a maximum
interval of about three years.

The parts that have any appreciable wear would be the pneu-
matic control switch, the main seal on the on/off ‘pop-up’ piston
valve and the main regulator seat in the RCR-2 itself. Parts that
have a secondary wear factor are the O-rings associated with the
‘pop-up’ piston valve and the regulator piston.

The main regulator inlet seat, in time and usage, will wear in
such a way the regulator’s static / non-flowing ‘lock-up’ pres-
sure may creep past the specified limits. In this case, the dy-
namic ‘flowing’ pressure may still be within the specified limits
allowing the unit to supply the proper amount of oxygen to all
stations in use. If the static pressure goes beyond ~ 55 - 65 psig.
The LPRD will relive the over pressure supply to ambient.

Servicing:
It is highly recommended that the PCR-2 be repaired and serv-
iced by MH or an authorized service center.

Servicing The PCR-2
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