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Safety Precautions

A notice to the user and/or patient that any serious
incident that has occurred in relation to the device
should be reported to the manufacturer and the
competent authority of the Member State in which the
user and/or patient is established.

CAUTION: If the “Flexible Pendants” is
received with damaged packaging the product maybe
compromised. Before putting into use check for any
visible signs of damage to the product, with special
attention to components that will be in contact with the
medical gas with regard to ruptures or compromised
cleanliness. Contact [BeaconMeades] for guidance
regarding repair or replacement if needed.

A DO NOT USE OIL OR GREASE on any Gem
terminal unit for any reason. This could lead to a
FIRE or an EXPLOSION. Only use approved OXYGEN
COMPATIBLE lubricants, which can be purchased from
BEACONMEDAS if necessary.

Pressurised air from the system may cause personnel
injury or property damage if the unit is improperly
operated or maintained.

Operator should have carefully read and become
familiar with the contents of this manual before
maintaining the terminal units.

Operator is expected to use common sense safety
precautions, good workmanship practices and follow
any related local safety precautions.

Component descriptions and parts lists are available
on request.

Environmental Transport and
Storage Conditions

All products are separately packaged and stored in
controlled conditions.

Minimum storage temperature: 0°C

Maximum storage temperature: +40°C

Environmental Operating
Conditions

Adverse environmental conditions and harsh abrasives
or chemicals may cause damage to the unit.

Minimum working temperature: -10°C

Maximum working temperature: +40°C

# WARNING! Only use approved leak detection
uids with this product. Other leak detection
fluids may contain surfactants that can impair the
structural integrity of the terminal unit.

Cleaning

Care should be taken when cleaning terminal units to
ensure that alcohol based cleaning fluids do not enter
the terminal unit. It should also be noted that gas
specific probes used with terminal units should not be
cleaned with alcohol based cleaning fluids.

Hose Assemblies

The flexible PVC high-pressure hose used within the
assemblies are phthalate free. Phthalates are used by
some manufacturers to increase the flexibility of the
hose allowing it to be handled with a low risk of rup-
turing, and to increase the durability of the hose as-
sembly.

1. DESCRIPTION AND OPERATION

1.1 Introduction.

The BEACONMEDAS Flexible Pendant is principally de-
signed for use in operating theatres and anaesthetic
rooms and connects fixed Medical gas pipeline instal-
lations from ceiling level to BEACONMEDAS Gem ter-
minal units located at head height. A maximum of six
Medical gas/vacuum terminal units are located radially
and the anaesthetic gas scavenging (AGS) terminal unit
is located centrally. The Flexible pendant is manufac-
tured to the customers specification to provide a rec-
ommended finished floor clearance of 1.8 metres and
is suitable for either surface or concealed pipeline
installations. The Flexible pendants are designed to
fully comply with BS EN 739, BS EN ISO 9170-1 and the
installation fully satisfies the United Kingdom Health
Technical Memorandum HTM2022, HTM02-01 and the
National Health Service - Model Engineering Specifica-
tion - C11. The AGS disposal system conforms fully
with BS6834:1987.

The device shall operate in a manner that complies to
both HTM 02-01 and ISO 7396-1 requirements.

This device is defined within ISO 7396-1 as a connector
with dimensional characteristics which prevent cone
tions between different gas services.

Intended Use

The device is intended to work in conjunction with
other devices within the medical gas pipeline system
(MGPS) to assist with maintaining continuity of the
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medical gas and vacuum supply throughout the hos-
pital to local connection points for eventual introduc-
tion or removal of gas and fluids to or from the human
body.

The device assists with the continuity of supply by pre-
venting confusion of cross connection ensuring the
correct gas type is supplied.

Intended patient population

The device is intended to be used in conjunction with
other medical gas and vacuum pipeline equipment
in hospitals and have no direct contact with patients.
MGPS supply to medical equipment which can be used
across any populations & all age groups

Intended user profile

Flexible pendants are intended for use by appropri-
ately qualified and trained clinical staff and technical
personnel who have undergone relevant ‘HTM 02-01
Authorised Person’ (AP) training regarding the safe use
of medical gas supply systems.

The device should only be installed, commissioned, op-
erated, and maintained by technicians who are suitably
trained with medical gas systems, such as Competent
or Authorised Persons as defined in UK Department
of Health Technical Memorandum No. 02-01 (HTM
02-01 Part B: Operational Management). The device
is intended for use by appropriately qualified techni-
cal personnel only. This condition is emphasised in the
IFUs.

Reference: HTM 02-01 Medical gas pipeline systems -

Part B: Operational Management

Authorised Person (MGPS)

4.21 The Authorised Person (MGPS) is defined as that
person designated by the Executive Manager to be re-
sponsible for the day-to-day management of the MGPS
at a particular site or sites. This includes the issue of
permits in accordance with the permit-to work proce-
dure. The principal responsibilities of the Authorised
Person (MGPS) in respect of the permit-to-work proce-
dure are set out in paragraph 6.91.

The Authorised Person (MGPS) also has specific duties
with regard to VIE installations (see Appendix E).
Competent Person (MGPS) 4.40 The Competent Person
(MGPS) is the person who carries out the installation
and/or maintenance work on the MGPS. A list of his/
her responsibilities and duties is set out in paragraph
6.92. The Competent Person (MGPS) should have re-
ceived appropriate training and should be on a list of
Competent Persons (MGPS). In the case of directly em-
ployed labour, this list should be held by the Autho-
rised Person (MGPS); in the case of contracted labour,
it should be held by the contractor’'s Authorised Person

(MGPS) or project manager.

Indications

Flexible pendants are used as part of MGPS where
an uninterrupted supply of medical gas and vacuum
is required. The medical device works in conjunction
with other medical devices for the immediate and reli-
able delivery of medical gas and vacuum to terminal
units used for introduction or removal of gas and body
liquids in healthcare facilities. In all cases there are
medical devices installed between this device and the
patient that controls the pressure and flow of gas and
vacuum to safe levels to and from the patient. This
device therefore only delivers medical gas and vacuum
within specification to the MGPS, not directly to the pa-
tient.

Contraindications

If the device sustains any damage or malfunctioning,
the assembly or faulty part should be replaced com-
pletely. This ensures all damaged components are re-
placed.

Contraindications for use, warnings and precautions
related to the safe use of the devices are detailed in the
IFU supplied with the devices. These sections shall be
read by the intended user before installing the device
and starting to use it.

1.2 Pendant assembly.

The pendant assembly consists of a first fix mount-
ing bracket, first and second fix gas service kits and a
shroud which provides a neat appearance at ceiling
level. The first fix mounting bracket is attached to the
supporting structure by four suitable fixings and pro-
vides the mounting for the first fix gas service kits. Gas
service first fix kits terminate in a non-interchangeable
screw thread (NIST) fitting specific to each gas service.
Self-closing shuttle valves are incorporated into each
of the pressure gas first fix assemblies to automatical-
ly shut-off when a hose is removed for maintenance.
The shuttle valve is normally held in the open position
when the second fix gas service kits are connected. A
pressure test kit is available and is used to seal the first
fix gas service kits to enable pipeline carcass pressure
testing prior to fitting the second fix assembly.

1.3 Maedical gas/vacuum services.

A maximum of six Medical gas/vacuum services are
located radially in the following clockwise sequence
when viewed from below: -

Oxygen, Nitrous Oxide, O2/N20 50:50, Medical air 400
kPa (4 bar), Medical air 700 kPa (7 bar) and Medical
vacuum. Each Medical gas/vacuum service is transmit-
ted by reinforced anti-static plastic flexible hose. Both

5 4233500281.03



Flexible Pendants

ends of the hose are fitted with gas specific NIST fit-
tings and each flexible hose is colour coded appropri-
ate to the Medical gas service in accordance with Table
1. The lower end of the flexible hose is connected by
a NIST fitting to the appropriate BEACONMEDAS Gem
terminal unit. Each terminal unit is shrouded by a
white plastic cover designed to minimise the collection
of dust or moisture. The cover also acts as a buffer to
prevent damage to adjacent terminal units. The upper
end of the flexible hose connects by a NIST fitting to
the first fix gas service kit and holds the shuttle valve in
the fully open position. BEACONMEDAS Gem terminal
units are fully described in the appropriate Operating
and Maintenance instructions.

1.4 Anaesthetic Gas Scavenging.

AGS-disposal system is mounted centrally and retains

Note: Items 13 & 14 are omitted for vacuum

the ceiling shroud. If the AGS-disposal system is not fit-
ted a retaining nut is used. AGS utilizes the same type
of flexible hose (Table 1) but the hose is permanently
attached to the terminal unit. The AGS terminal unit is
fully described in the appropriate Operating and Main-
tenance instructions.

Figure 1 Flexible Pendant - Terminal Unit Assembly
Medical Gases and Vacuum

Fascia Ring

Probe Release Ring
M4 Screws

Locking Spring

Gas Specific Socket
Gas Indexing Pin
Anti-Rotation Pin
Capsule Assembly
Probe Roller Pin
Circlip

Bush ‘O’ Ring

1st Fix Bush
Maintenance Valve
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14. Maintenance Valve Spring
15. Termination Block ‘O’ Ring
16. Termination Block Assembly

17. NIST ‘O’ Ring

18. Cover Fixing Screw (M4x5)

19. Plastic Cover

TABLE 1: COLOUR CODING OF HOSES

Oxygen White
Nitrous Oxide Blue
Oxygen/Nitrous Oxide | Black with a White/French Blue

Mixture (50/50% V/V) band at each end

Black with a White/Black band at

Medical/Surgical Air

each end
Medical Vacuum Yellow
AGS Orange

1.5 Gem Terminal Unit operation.

Gem Terminal Units will only accept the correct BS
5682 Medical gas probe. During insertion the conical
surface of the probe displaces both roller pins which
enables the probe to engage with the capsule assem-
bly. The probe ‘O’ ring seal forms a gas seal between
the probe and capsule insert. The probe face contacts
the check valve, compressing the check valve spring
and fully opening the check valve. When the probe is
fully engaged the roller locking pins snap back into
the probe groove, locking the probe in position. Gas
flows through the open maintenance and check valves
then passes through the probe. Unlocking and probe
removal can only occur as the fascia ring is operated.

1.4.1 To release the probe, hold the probe between
the middle finger and palm of the hand, ease the probe
inwards to reduce the load on the roller pins and press
the fascia ring with thumb and index finger. Movement
of the fascia ring and probe release ring, releases the
roller pins from the probe locking ring. The probe is au-
tomatically ejected and the check valve is closed form-
ing a gas seal within the

capsule assembly.

1.6 AGS Terminal Unit Operation

BEACONMEDAS AGS Terminal Units are gas specific
and will only accept BS6834:1987 probes. Inserting the
receiver unit probe and fully engaging the retaining
screw thread, fully opens the valve plug compressing
the spring. Full and free gas flow is achieved through
the probe and Terminal Unit. Removing the probe en-
ables the spring loaded valve plug to seat against the
front body forming an effective seal.

2. COMMISSIONING

2.1

Commissioning of the BEACONMEDAS Flexible Pen-
dant is normally carried out in two parts. Part 1 con-
sists of pipeline pressure testing on completion of the
first fix Installation. Part 2 is carried out on comple-
tion of the second fix installation and ensures that the
correct flow rate/pressure is achieved at each terminal
unit. Full anti-confusion, identification and mechani-
cal compatibility checks are carried out. Nitrogen may
be used to complete the pipeline pressure test only.
Medical quality air is used throughout the remaining
procedures and the correct type of Medical gas intro-
duced to complete the gas identification, quality and
purity checks. Commissioning is carried out after initial
installation. Personnel carrying out the commissioning
procedure must be qualified, competent and conver-
sant with the information contained in this document.

Introduction

2.2 Part1

Following installation of all first fix assemblies, the
Medical gas pipelines must be purged to remove all
particulate matter and the following checks/test car-
ried out :-

2.2.1  Ensure that the correct gas specific gas service
kits are installed and located in accordance with the
installation specification.

2.2.2 Check that each gas service kit incorporates
the correct NIST fitting.

2.2.3 Ensure that a sealing washer and blank NIST
nut is fitted to each gas service Kit.

2.2.4 Carry out the pipeline carcass pressure testing
in accordance with the installation contract, BS EN
ISO 7396-1, HTM02-01 or HTM 2022 as applicable.

2.2.5 On completion, the distribution system must
be purged with Medical quality air to remove all traces
of Nitrogen.

2.2.6  NIST blanking nuts should remain fitted to pre-
vent ingress of foreign matter until the second fix
assembly is installed.

2.3 Part2

Following installation of all second fix assemblies and
all other associated components which complete the

distribution system pipe work, each Medical gas ser-
vice must be commissioned in accordance with the
installation contract, BS EN ISO 7396-1, HTM02-01 or
HTM 2022 as applicable. Whilst the above standards
are mandatory and provide specific details of each
test, the following paragraphs are BEACONMEDAS
recommendations designed to ensure that each termi-
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nal unit is fully tested before it is brought into use. The
AGS disposal system must be functionally checked.

2.4 Leakage Test - Pressure Gases

Each Medical gas pipeline system should be pressure
tested separately and links between systems shall not
be fitted. Pipeline systems shall normally be complete
and isolated from the normal supply system. Parts of
pipelines may, if convenient, be pressure tested sepa-
rately, but care must be taken to ensure that the en-
tire distribution system is fully tested. The following
procedure shall be carried out on each pressure gas
distribution system :-

2.4.1 Pressurise each distribution system with Medi-
cal quality air at normal distribution system pressure.
Disconnect pressure source.

2.4.2 Leave pressurised for the period stated in the
installation contract or appropriate standard and note
pressure at end of test.

2.4.3 The pressure drop shall not exceed 0.02 litres
per hour per Terminal Unit (subject to temperature
corrections).

2.4.4  Any leakage outside the limits must be investi-
gated, rectified and the pressure test repeated.

2.5 Leakage Test - Medical Vacuum

2.5.1 Operate Vacuum Plant and establish normal
operating vacuum.

2.5.2 Isolate distribution system from Plant.
2.5.3 Leave for 1 hour and note vacuum at end of
test.

2.54 The pressure increase should not exceed
75mm Hg.

2.5.5 Any leakage outside the limits must be investi-
gated, rectified and the test repeated.

2.6 Tests for cross connection

Each Medical gas pipeline system shall be complete
and links between systems shall not be fitted. All Zone
Service Units shall be selected open. Only one system
at a time shall be checked with the remaining systems
at atmospheric pressure. The following procedure
shall be carried out on each Medical gas distribution
system: -

2.6.1 Pressurise distribution system under test with
Medical quality air at normal operating pressure or in-
duce the normal vacuum.

2.6.2 Using the correct Medical gas Probes, ensure
that gas flows only from the correct Terminal Units for
the system under test.

2.6.3 Ensure that all other terminal units on systems
not under test do not have a gas flow.

2.7 Flow & Pressure Drop Tests

To prove the flow and pressure drop through each
individual terminal unit, carry out the following proce-
dure: -

2.7.1  Pressurise distribution system under test with
Medical quality air at normal operating pressure or
induce the normal vacuum.

2.7.2  Fit correct size FRDP into one terminal unit at a
time.
2.7.3 Ensure that at the correct flow rate, the correct

minimum pressure is achieved.

Note: - Performance figures detailed at Tables 2 and
3 are for use with installations designed to operate in
accordance with BS 5682:1984. The 1998 version of BS
5682 only covers the dimensions of probes, flow and
pressure drops are in accordance with BS EN ISO 9170-
1 and BS EN 739.

TABLE 2: FLOW RATE & PRESSURE DROP ACROSS
TERMINAL UNIT BS 5682: 1984

Oxygen or Nitrous
Oxide 40
400 kPa. (4 bar)

Oxygen/Nitrous Oxide
Mixture
(50/50% V/V)

400 kPa. (4 bar)

Medical Air
400 kPa. (4 bar)

Surgical Air
700 kPa. (7 bar)

Medical Vacuum
53.3 kPa.

(400 mm Hg) below
standard atmospheric
pressure at 101.3 kPa.

(760 mm Hg)

3.4 (0,034)

275 55 (0.55)

50 3.4 (0.034)

250 34 (0.34)

40 13.3 (100 mm Hg)
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Note! The pressure drop across Surgical Air terminal
units for systems that provide a flow of 350 lit./min at
700kPa will be approximately twice the pressure drop
of a system with a flow rate of 250 lit./min. Applicable
to TABLE 2 and TABLE 3.

TABLE 3: FLOW RATE & PRESSURE DROP ACROSS
TERMINAL UNIT AND HOSE ASSEMBLY. BS 5682:1984

Oxygen or Nitrous
Oxide 40
400 kPa. (4 bar)

10(0,10)

Oxygen/Nitrous Oxide
Mixture
(50/50% V/V)

400 kPa. (4 bar)

Medical Air
400 kPa. (4 bar)

Surgical Air
700 kPa. (7 bar)

Medical Vacuum
53.3 kPa.

(400 mm Hg) below
standard atmospheric
pressure at 101.3 kPa.

(760 mm Hg)

275 150 (1.50)

11 (0.11)

250 75 (0.75)

40 20 (150 mm Hg)

TABLE 4: FLOW RATE & PRESSURE DROP ACROSS TER-
MINAL UNITS AND HOSE ASSEMBLIES. BS EN ISO
9170-1 - TERMINAL UNITS AND BS EN 739 - HOSE
ASSEMBLIES.

400 to 500 60 320 15 25
400 to 500 200 320 70 80
800 to 1000 300 640 70 80

Vacuum 40 40* 15 20

Absolute pressure

2.8 Mechanical function and gas
specificity test - Terminal Units.

Each terminal unit shall be checked to ensure that it
will only accept the correct Medical gas Test Probe and
that its mechanical function is correct. This check shall
be carried out with the system pressurised in accor-

dance with the following procedure and shall be car-
ried out on every terminal unit installed.

2.8.1 Ensure that correct Medical gas Test probe can
be inserted into the terminal unit captured and
released.

Note: -

Ensure that probe movement is free, that the probe
fully engages and is locked firmly into position. Ensure
that the

terminal unit does not leak past the probe. Withdraw
probe and ensure terminal unit seals the gas flow.

2.8.2 Attempt to engage all other Medical gas test
probes and ensure that no other probe will engage.

2.9 Performance tests on the pipe-
line system.

If required by the contract, apply the HTM02-01 or HTM
2022 diversity factor for each type of installation and fit
the FRDP's into the correct number of terminal units
to provide full design flow rates. Check the flow rate
and pressure at each terminal unit. Ensure that the
pipeline performance standards are correct in accor-
dance with the installation contract, BS EN ISO 7396-1,
HTM02-01 or HTM 2022 as

applicable.

2.10 Other test requirements.

Other tests will be required to prove other aspects
of the installation, but are not directly related to the
terminal units. These tests should be detailed in the

installation contract and shall be carried out before in-
troduction of the working gas.

2.11 Purging and filling with specific
working gas.
2.11.1 Disconnect all sources of test gas.

2.11.2 Remove all “Special connectors” from site.

2.11.3 Ensure that all Zone Service Units are selected
”Open".

2.11.4 Depressurise the distribution system.
2.11.5 Fill each system with specific working gas.

2.11.6 Purge each terminal unit to remove all traces
of the test gas (Medical quality air).

Note: - Purging of vacuum and AGS systems is not re-
quired.
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2.12 Gas identification, quality and
purity checks.

Witness the following checks which are normally car-
ried out by the “Suitably Qualified Person” designated
by the customer.

2.12.1 Particulate matter tests.
2.12.2 Oil tests.

2.12.3 Water tests.

2.12.4 Carbon monoxide and carbon dioxide tests.

2.12.5 Gas identification tests.

2.13 Danger label removal

When totally satisfied that the “Suitably Qualified Per-
son” has completed his/her checks and certified the
systems as serviceable, and only when authorised by
the “Authorised Person”, remove “DANGER” label from
each terminal unit.

2.14 AGS disposal system terminal
unit.

If the pendant is to be used in conjunction with a new
AGS disposal system installation, the complete AGS
commissioning procedure must be carried out. If the
pendant is installed and connected to an existing AGS
system, the following checks must be carried out :-

2.14.1 Ensure that the AGS terminal unit is correctly
identified and labelled.

2.14.2 Insert an AGS probe into the terminal unit and
check for smooth operation.

2.14.3 Fitaflow meter calibrated to simulate the pres-
sure drop of the transfer/receiver system and with the
AGS system selected ON, check that the flowrate is in
accordance with the specified requirements.

2.15 Commissioning certificate.

When all terminal units have been fully proven by the
above procedures, certify the system and issue the ap-
propriate commissioning certificates to the customer.

MAINTENANCE

3.1 Introduction.

BEACONMEDAS Flexible Pendant with Gem Termi-
nal Units are designed to operate with the minimum
amount of maintenance and contain few moving parts.
Regular routine maintenance operations are recom-
mended to prove the Terminal Unit and Medical gas
service performance. Maintenance operations are car-
ried out in accordance with the planned preventative
maintenance contract purchased by the customer. All
maintenance work must be carried out by a competent
person who must be fully conversant with the proce-
dures and standards required when working on Medi-
cal gas systems.

A  WARNINGS: -

e OBTAIN A WORK PERMIT BEFORE COMMENC-
ING ANY WORK ON A MEDICAL GAS INSTALLATION.
28 IT IS ESSENTIAL THAT ONLY GENUINE BEA-

CONMEDZES SPARE PARTS ARE FITTED DURING MAIN-
TENANCE.

3.2 Tools and equipment.
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Common hand tools are required and they must be
clean and serviceable. A Gem ‘O’ ring extraction tool is
also necessary, and FRDP's are required to check pres-
sure and flow rates. All necessary spare parts must be
obtained before commencing work.

3.3 Customer recommended main-
tenance.

Check condition of hose and terminal unit on a regular
basis for signs of wear.

3.4 Quarterly inspection.

The quarterly inspection proves the integrity and per-
formance of each Terminal Unit. The quarterly inspec-
tion must be carried out on all Terminal Units and con-
sists of the following procedure :

3.4.1 Check that the Terminal Unit is complete and
has the correct gas identification label firmly attached.

3.4.2 Using the Test Probes, ensure that only the
correct Medical gas probe will enter the Terminal Unit.
Fully engage the correct test probe and check the ter-
minal unit for freedom from leaks. Remove the test
probe and ensure that the terminal unit seals the gas
flow.

3.4.3 Check hose for visible signs of damage, i.e. blis-
ters, signs of stretching and leakage around joints.

3.5 Annual inspection.

The annual inspection proves the integrity and perfor-
mance of each Medical gas service and Terminal Unit.
The annual inspection must be carried out in accor-
dance with the following procedure: -

3.5.1 Medical gas services/vacuum.

Fit an FRDP to the Terminal Unit and check for correct
flow rate and pressure (Tables 2, 3 or 4). Remove FRDP
and ensure that the Terminal Unit seals the gas flow.
Examine as far as possible each flexible hose through-
out its length for damage, replace as necessary in ac-
cordance with Clause 3.6.

Note!

It is recommended that hose assemblies should be re-
placed after 3 years service even if no sign of damage
can be detected.

Note!

Replacement flexible hoses are manufactured to a
specified length, tested and supplied with NIST fittings
attached.

WARNING: -

ORE COMMENCING ANY WORK ON A CONTAMI-
NATED VACUUM SYSTEM, PERSONNEL MUST BE
AWARE OF THE POTENTIAL HEALTH HAZARDS AND
NECESSARY SAFETY PRECAUTIONS WHICH MUST BE
OBSERVED.

Notes: -

1. With Medical Vacuum Terminal Units, where
experience has proven that contamination may occur,
engineers are advised to strip and clean the affected
Terminal Units and replace the Capsule Assembly at
periods dictated by experience of the particular sys-
tem.

2. BS ENISO 9170-1 allows for a probe ‘O’ ring seal
replacement every 1000 cycles in order to maintain the
leakage rate. Tests have proven that the Gem Termi-
nal Unit will normally operate within BS EN ISO 9170-1
limits for 3000 cycles, at which point that Capsule As-
sembly should be replaced. Given U.K. hospital proce-
dures and maintenance philosophy, BEACONMEDZAS
do not recommend a periodic Capsule change. Hos-
pitals requesting such periodic routine maintenance
may require the Capsule to be replaced at 12-month
intervals. In these circumstances, the Capsule assem-
bly is replaced in accordance with Clause 3.8, but re-
placement of the Capsule ‘O’ ring seal is unnecessary.

AGS disposal system.

Fit test equipment designed to simulate the pressure
drop through the receiver system. Select the AGS dis-
posal system ON and check the flow rate is correct in
accordance with the specified requirements.

3.6 Flexible Hose Assembly Re-
placement

It is recommended that hose assemblies be replaced
after a service life of three years after the date of
manufacture, even if no sign of damage can be
detected.

Note!

Replacement flexible hoses are manufactured to a
specified length, tested and supplied with NIST fittings
attached. On-site repairs other than by replacement
are not authorised.

A WARNING: -

BEFORE COMMENCING ANY WORK ON A CONTAMI-
NATED VACUUM SYSTEM, PERSONNEL MUST BE
AWARE OF THE POTENTIAL HEALTH HAZARDS AND
NECESSARY SAFETY PRECAUTIONS WHICH MUST BE
OBSERVED.

Before attempting to replace a pendant flexible hose,
a replacement hose assembly manufactured to the
correct length, colour coded in accordance with Table
1 and with the correct NIST fittings permanently at-
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tached must be obtained. If practicable, the Medical
gas service should be isolated by closing the appropri-
ate ZSU. The procedure to replace a flexible hose is as
follows: -

3.6.1 Ceiling shroud. Remove. Ensure that the AGS-
disposal system if fitted is selected off. Disconnect AGS
flexible hose upper NIST connection or the retaining
nut if AGS is not fitted. Feed ceiling shroud down flex-
ible hoses to gain access to upper NIST fitting.

CAUTION
The shuttle valve relies on a metal to metal seal and
therefore is expected to leak slightly when the hose
is removed.

3.6.2 Terminal unit and flexible hose assembly. Re-
move.

Disconnect flexible hose upper NIST fitting, support
hose until shuttle valve seals the gas flow and feed
hose through ceiling shroud.

3.6.3 Terminal unit. Disconnect.

Remove plastic cover and feed cover up the hose to
gain access. Disconnect flexible hose from terminal
unit at NIST connection.

3.6.4 Replacement hose. Inspect.

Ensure that the replacement hose complete with cover
is manufactured to the correct length, colour coded in
accordance with Table 1 and incorporates the correct
NIST connectors.

3.6.5 ‘O'ringseals. Inspect.

Ensure that a serviceable ‘O’ ring seal is fitted to the

flexible hose upper connection and the terminal unit
NIST fittings.

3.6.6 Terminal unit. Reconnect.

Reconnect the terminal unit to the replacement hose
and tighten NIST fitting, but do not overtorque.

3.6.7 Terminal unit and hose. Reconnect.

Feed hose through ceiling shroud, connect upper NIST
fitting and tighten, but do not overtorque.

A WARNING... CHECK THAT FLEXIBLE HOSE AS-
SEMBLY IS FREE TO ROTATE WITHIN UPPER NIST CON-
NECTION WITHOUT UNSCREWING THE NIST NUT.

3.6.8 Flexible hose. Leak check.

With gas services/vacuum operating at normal pres-
sure check all disturbed connections for leaks.

3.6.9 Ceiling shroud. Replace.
Locate ceiling shroud in position and secure by refitting
retaining nut or AGS flexible hose assembly. Tighten,
byt do not overtorque.

WARNING... CHECK THAT FLEXIBLE HOSE AS-
SEMBLY IS FREE TO ROTATE WITHIN UPPER NIST CON-
NECTION WITHOUT UNSCREWING THE NIST NUT.

3.6.10 Terminal unit cover. Replace.
Locate cover on terminal unit.
3.6.11 Terminal unit. Functional check.

Carry out the quarterly inspection in accordance with
para 4.4 on all disturbed terminal units.

3.7 AGS-disposal system terminal
unit

The procedure to remove, inspect and functionally test
the AGS-disposal system terminal unit is as follows: -

A CAUTION

The terminal unit valve front body screws into the
rear body by a left-hand thread. The identification
disc, and front body are removed as one component.
3.7.1  Cover. Remove.

Remove plastic cover and feed cover up the hose to
gain access.

3.7.2 Front body. Remove.

Unscrew valve front body from first fix assembly. If the
screw thread appears stiff, use a test probe to provide
sufficient purchase. The terminal unit should disman-
tle by hand pressure, but previously applied Loctite
may cause an initial stiction (left hand thread).

3.7.3 Nylon valve plug and spring. Remove.

Remove nylon valve plug and spring from terminal
unit.

3.7.4 Rear body. Blank.

Blank rear body by fitting a dust plug.

3.7.5 Terminal unit. Inspect.

Inspect and clean nylon valve plug and spring. Ensure
that orifice is free from obstruction and valve plug
seats are serviceable, clean all components and re-

place as necessary. Ensure that the identification label
remains firmly affixed to the front body.
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3.7.6  Terminal unit. Assemble.

Remove dust plug from rear body. Apply Loctite
“Screwlock 222" sparingly to screw threads. Assemble
spring, nylon valve plug and front body to rear body.
Tighten using only hand pressure and do not over-
torque. (Left-hand thread).

3.7.7 Terminal unit. Check operation.

Check for freedom of operation by inserting a test
probe. Using the test equipment, and with the dispos-
al system activated, check the flow rates in line with the
required specification.

3.7.8 Cover. Refit.

Locate plastic cover over terminal unit and secure.

3.8 Damaged or leaking Gem Ter-
minal Unit.

A leaking Terminal Unit is normally caused by an in-
ternal seal failure/wear within the Capsule Assembly.
The Capsule Assembly is a sealed unit and should be
replaced. It is also recommended that the capsule ‘O’
ring seal is replaced. The procedure to repair a leaking
Terminal Unit is as follows: -

A  WARNING: -

IF THE TERMINAL UNIT SUSTAINS ANY DAMAGE OR
PROBE MALFUNCTION, THE SOCKET ASSEMBLY
SHOULD BE REPLACED COMPLETELY (CLAUSE 4.7).
THIS ENSURES THAT ALL DAMAGED COMPONENTS
ARE REPLACED. IT IS NOT RECOMMENDED TO ONLY
REPLACE ROLLER PINS AS IT IS EXPECTED THAT DAM-
AGED ROLLER PINS CAN DAMAGE THE SOCKET AS-
SEMBLY.

Note!

It is not necessary to depressurise the distribution sys-
tem to carry out this procedure.

3.8.1 Cover. Remove.

Remove cover and feed cover up the hose to gain ac-
cess.
3.8.2 Gem Fascia Ring. Remove.

Carefully unlock the spring fingers located in the holes

on the diameter of the fascia ring by using a small
screwdriver. Gently pull the fascia ring to remove.

Note!

The probe release ring will remain in the forward posi-
tion influenced by the locking springs and will retain
both roller pins. Care should be taken not to displace

probe release ring as the roller pins may fall out of the
assembly.
3.8.3 Socket Assembly. Remove.

Unscrew both capscrews securing Socket Assembly
and remove. Withdraw Socket Assembly.

3.8.4 Capsule Assembly. Remove.
Withdraw Capsule Assembly.

Note!

The Maintenance Valve arrangement will close off the
supply, but is expected to leak slightly. In the case of
Vacuum Terminal Units, a serviceable Test Plug should
be temporarily fitted to maintain the system integrity.

A CAUTION: -

When removing an ‘O’ ring seal, a specifically de-
signed soft ‘O’ Ring Extraction Tool 1826977 should
be used. The use of a dental probe or similar sharp
instrument can damage the ‘O’ ring groove and may
cause leakage.

3.8.5 Capsule ‘O’ Ring Seal. Remove.

Using an ‘O’ ring extraction tool, remove capsule ‘O’
ring from inside bush.

3.8.6 Capsule 'O’ ring seal. Fit.

Fit new capsule ‘O’ ring seal, ensuring that the seal is
correctly seated in locating groove.

3.8.7 Capsule assembly. Fit.

Insert new capsule assembly inside pipeline termina-
tion block.

3.8.8 Socket assembly. Fit.

Gently align socket assembly to gas specific plate with
pin engaging with gas specific hole. Centralise on cap-

sule assembly and fit both cap screws. Tighten cap
screws to secure assembly.

Note!

If after replacing the capsule assembly and capsule ‘O’
ring seal, the terminal it is still found to be leaking, re-
place bush ‘O’ ring seal in first fix assembly in accor-
dance with Clause 3.8

3.8.9 Fasciaring. Fit.

Align fascia ring keyway with socket assembly. Gently
push fascia ring until spring fingers engage and lock.
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Note!
The fascia ring and probe release ring should now
form one component and should be retained in place.

3.8.10 Cover. Refit.

Locate cover over terminal units and secure.
3.8.11 Probe operation. Check.

Carry out quarterly inspection procedure in accor-
dance with Clause 3.4.

3.9 Gem Terminal Unit - Socket re-
placement.

In the event of a damaged Gem Terminal Unit, the
Socket Assembly must be replaced using the following
procedure :-

3.9.1 Cover. Remove.

Remove cover and feed cover up hose to gain access.

3.9.2 Gem Fascia Ring. Remove.

Carefully unlock the spring fingers located in the holes
on the diameter of the fascia ring by using a small
screwdriver. Gently pull the fascia ring to remove.

Note!

The probe release ring will remain in the forward posi-
tion influenced by the locking springs and will retain
both roller pins. Care should be taken not to displace
probe release ring as the roller pins may fall out of the
assembly.

3.9.3 Socket assembly. Remove.

Unscrew both cap screws securing socket assembly
to gas specific plate and remove. Withdraw socket as-
sembly.

3.9.4 Capsule assembly. Remove.
Withdraw capsule assembly.

Note!

The Maintenance Valve arrangement will close off the
supply, but it is expected to leak slightly. In the case of
Vacuum Terminal Units, a serviceable Test Plug should
be temporarily fitted to maintain the system integrity.

3.9.5
ring.

Replacement socket assembly. Remove fascia

Remove Fascia Ring from replacement Socket Assem-
bly in accordance with Clause 3.9.2.

3.9.6 Capsule Assembly. Fit.

Insert new capsule assembly inside pipeline termina-
tion block.

3.9.7 Socket assembly. Fit.

Gently align socket assembly to gas specific plate with
pin engaging with gas specific hole. Centralise on cap-

sule assembly and fit both cap screws. Tighten cap
screws to secure assembly.

Note!

If after replacing the capsule assembly and capsule ‘O’
ring seal, the terminal it is still found to be leaking,
replace bush ‘O’ ring seal in first fix assembly in accor-
dance with Clause 3.10

3.9.8 Gem Fascia Ring. Fit.

Align fascia ring keyway with socket assembly. Gently
push Fascia Ring until spring fingers engage and lock.

3.9.9 Cover. Refit.

Locate cover over Terminal Units and secure.
3.9.10 Probe operation. Check.

Carry out quarterly inspection procedure in accor-
dance with Clause 3.4.
3.10  Replacing the Terminal Unit Bush ‘O’ ring seal.

The procedure to replace the termination assembly ‘O’
ring seal is as follows :-

3.10.1 Ceiling shroud. Remove.

Ensure that the AGS disposal system if fitted is selected
OFF. Disconnect AGS flexible hose upper connection
or remove retaining nut if AGS is not fitted. Feed ceil-
ing shroud down flexible hoses to gain access to upper
NIST connections.

Note!

The shuttle valve relies on a metal to metal seal and
therefore is expected to leak slightly when the hose is
removed.

3.10.2 Terminal Unit and Hose Assembly. Remove.
Disconnect flexible hose upper NIST connection, sup-
port hose assembly until shuttle valve inside gas ser-
vice kit seals the gas flow and feed hose through ceiling
shroud.

3.10.3 Terminal Unit. Strip.

Remove Fascia Ring, Socket Assembly and Capsule As-
sembly in accordance with Clauses 3.9.2 to 3.9.4 inclu-
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sive.
3.10.4 Internal bush. Remove.

Using suitable circlip pliers, remove internal retaining
circlip. Carefully withdraw internal Bush with capsule
‘O’ ring Seal using a Test Plug as an extractor.
CAUTION

When removing an ‘O’ ring seal, a specifically de-
signed soft ‘O’ ring extraction tool (1826977) should
be used. The use of a dental probe or similar sharp
instrument can damage the ‘O’ ring locating groove
and may cause leakage.

3.10.5 ‘O’'ring seal. Replace.

Using an ‘O’ ring extraction tool, carefully withdraw ‘O’
Ring Seal from inside of pipeline Termination Block and
discard. Carefully insert new ‘O’ Ring Seal and ensure it
locates correctly within groove in pipeline Termination
Block.

3.10.6 Maintenance valve. Check.

With the exception of Vacuum Terminal Units, check
that Maintenance Valve and spring remain correctly
assembled. Insert into Terminal Unit if displaced and
ensure that both items are correctly located.

3.10.7 Internal Bush. Refit.

Carefully insert Bush complete with Capsule ‘O" Ring
Seal, until Bush locates with internal shoulder of pipe-
line Termination Block. Using suitable internal circlip

pliers, refit retaining circlip to secure Bush. Ensure that
circlip locates correctly within retaining groove.

3.10.8 Terminal Unit. Rebuild.

Rebuild Terminal Unit, Capsule Assembly, Socket As-
sembly and Fascia Ring in accordance with Clauses
3.9.6 to 3.9.9 inclusive.

3.10.9 Probe operation. Check.

Carry out quarterly inspection procedure in accor-
dance with Clause 3.4.

3.10.10 Flexible Hose. Leak check.

With the Medical gas service operating at normal sys-
tem pressure/vacuum, check all disturbed connections
for leaks.

3.10.11 Ceiling Shroud. Refit.

Refit ceiling Shroud and securing screws.

3.10.12 Probe operation. Check.

Carry out quarterly inspection procedure in accor-
dance with Clause 3.4.

4 FAULT DIAGNOSIS

4.1 Introduction

The following Tables detail possible defects/symptoms

which may occur with the BEACONMEDAS Flexible
pendant, with the necessary rectification action.

TABLE 5: LEAKING TERMINAL UNIT

Worn ‘O’ Rings or Replace Capsule Assembly
components inside and ‘O’ Ring Seal.
Capsule Assembly (Clause 3.8)

Disconnect flexible Hose and
replace ‘O’ ring seal.
Do not attempt to cure leak by
over tightening.

Leaking NIST connection
at either Terminal Unit or
first fix assembly

TABLE 6: TERMINAL UNIT STIFF OR DIFFICULT TO
OPERATE

Damaged Medical gas Inspect probe for damage,
Probe replace as necessary.

Replace Terminal Unit Socket
Assembly and function-
ally check using a service-
able Medical gas test Probe.
(Clause 3.9)

Mechanical damage
inside Terminal Unit

TABLE 7: PRESSURE/FLOW RATE AT TERMINAL UNIT
LOW

WARNING: -

BEFORE COMMENCING ANY WORK ON A CONTAMI-
NATED VACUUM SYSTEM, PERSONNEL MUST BE
AWARE OF THE POTENTIAL HEALTH HAZARDS AND
NECESSARY SAFETY PRECAUTIONS WHICH MUST BE
OBSERVED. CONTAMINATED VACUUM TERMINAL
UNIT SECOND FIX ASSEMBLIES SHOULD BE RE-
PLACED.
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[Possiblecause [ Remarksirectificationaction | 5

Damaged Medical gas
Probe

Inspect Probe for damage,
replace

Dirty Terminal Unit or
foreign objects restrict-
ing gas flow

Remove Socket and Capsule
Assemblies, ensure that
Terminal Unit is clean,
serviceable and free from
foreign objects. Replace
Capsule Assembly and ‘O’ Ring
Seal. (Clause 3.8)

SPARES LIST

5.1
5.1.1  Hose Assembly with NIST fittings and Shroud

Note: Last 2 digits is the assembly length
(e.g.4233117010 - 1.0m long)

Spares.

Damaged or blocked
Flexible Hose

Check both upper and lower Oxygen 4233117010

Flexible Hose NIST | NIST connections. Replace ‘'O Nitrous Oxide 4233117110
tions leakin Ring Seals as necessary. Do not - : :

connec & | attempt to cure a leak by over Oxygen/Nitrous Oxide Mixture [ 4233117210

tightening. (50/50% V/V)

Inspect flexible hose for Medical Air 400kPa 4233117310

damage. Surgical Air 800kPa 4233117410

Disconnect Flexible Hose at first Medical Vacuum 4233117510

fix gas service kit NIST
fitting. Using a suitable tool
open gas service kit Shuttle
Valve and ensure that there is a
substantial flow of gas.

Replace Hose Assembly as nec-
essary. (Clause 3.6)

Damaged or leaking
Medical gas distribution
system

If the pressure/flow rate
remains low with a
serviceable Terminal Unit
fitted, the Medical gas
distribution system is suspect.

Check other Terminal Units
within the system and attempt
to isolate the defective area.

Ensure that the appropriate
ZSU or Line Valves are fully
open.

Ensure that the source
equipment is serviceable and
delivering the correct design

pressure/flow.

Inspect distribution system for
damage or leaks. Repair
pipeline as necessary and carry
out commissioning procedure
on system affected.

5.1.2  Terminal Units c/w NIST fitting and Gem
- 2nd Fix

Oxygen 8102340280
Nitrous Oxide 8102340281
Oxygen/Nitrous Oxide Mixture | 8102340282
(50/50% V/V)

Medical Air 400kPa 8102340283
Surgical Air 700kPa 8102340284
Medical Vacuum 8102340285

5.1.3 Gem - 2nd Fix Assemblies c/w Capsule
Assembly.

Gem 10

[Gastype  TPartNumber]
Oxygen 1826850
Nitrous Oxide 1826851
Oxygen/Nitrous Oxide Mixture 1826852
(50/50% V/V)
Medical Air 400kPa 1826853
Surgical Air 700kPa 1826854
Medical Vacuum 1826855

4233500281.03
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Gem Shield

[Gastype  [PartNumber |
Oxygen 8102371350
Nitrous Oxide 8102371351
Oxygen/Nitrous Oxide Mixture 8102371352
(50/50% V/V)
Medical Air 400kPa 8102371353
Surgical Air 700kPa 8102371354
Medical Vacuum 8102371355

514  Gem outlet spare parts

5.2 Spares scheduling

The recommended holding of spares depends on the
number of Flexible Pendants installed and is detailed
at Table 8. The number recommended for overseas
customers is expressed in brackets and takes into ac-
count expected transport delay.

TABLE 8: MINIMUM RECOMMENDED SPARES HOLD-
ING

1826850 to 1826855
Gem - 2nd Fix 1(2) 1(2) 1(3)
[Gastype " [PartNumber| | assembiies (cach gas
NIST ‘O’ Ring Seal (gases) 1820697 1820697 - NIST ‘O’ Ring Seal | 4 (8) 4(8) 8(16)
NIST ‘O’ Ring Seal (AGS) 1822236 1822236 - NIST ‘O’ Ring Seal | ,
~AGS (2) 1(2) 13)

Capsule Assembly 1826848
Capsule ‘O-ring seal (pre Jun 14 1st | 1826809 1826:48' Capsule 2 (4) 2 (4) 2(6)
: ssembly
fix models) 876805 C |
Bush ‘O"-ring seal (for old style brass | 1826808 o Rin-g SZ%TU © 2(4) 2(4) 2(6)
bush)

1826808 - Bush
Probe Roller Pins 1826837 0’ Ring Seal Al 2l ()
Bush Retaining Spring 2005930 2004148 - AGS Valve Plug 1(2) 1(2) 1(2)
Rubber Bush - Gem 1st Fix 2005929 1824581 - AGS Valve Spring | 1(2) 1(2) 1(2)
Release Spring - Gem 2nd Fix 2006115
Maintenance Valve 1826814
Maintenance Valve Spring 1826815
Valve Plug - AGS 2004148
Spring - AGS 1824581

5.15 Pendant Spare Parts

Flexible Pendant Mounting Bracket

1826973

Flexible Pendant Cover Assy support

1824392

Flexible Pendant Cover Assy inc. AGS

1822271

Flexible Pendant Cover Assy inc. AGS

1822272

17 4233500281.03



@ BEACONMEDAS

EC

REP

Tel: +44 (0) 1246 474242
www.beaconmedaes.com

Atlas Copco Airpower n.v.
Boomsesteenweg 957
2610 Wilrijk - Belgium

BeaconMedaes, Greaves Close, Markham Vale
Chesterfield, S44 5FB, UK



