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1 IN TRO DUC TION

1.1 Scope and definitions

This manual provides installation, operation and maintenance
instructions for the Edwards WRG (Wide Range Gauge). You must use
the WRG as specified in this manual.

Read this manual before you install and operate the WRG.  Important
safety information is highlighted as WARNING and CAUTION
instructions; you must obey these instructions.  The use of WARNINGS
and CAUTIONS is defined below.

WARNING

Warnings are given where failure to observe the instruction could
result in injury or death to people.

CAUTION

Cautions are given where failure to observe the instruction could
result in damage to the equipment, associated equipment or process.

The units used throughout the manual conform to the SI international
system of units of measurement.

The following symbol is on the Wide Range Gauge:

From August 2005, BOC Edwards will offer European
customers a recycling service.

1.2 Description

The Wide Range Gauge, shown in Figure 1, is a combined inverted
magnetron and pirani gauge in a single compact unit. 

The WRG incorporates a unique striking mechanism consisting of a small
incandescent filament mounted inside the magnetron tube.  This
filament is automatically ignited providing enough emission electrons to
initiate the discharge.
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The WRG incorporates an intelligent microprocessor based control
system which is used to control the various features such as:

« Automatic control of the magnetron HT voltage during the ignition of
the gauge.

« Reduction of the HT voltage after ignition to  enhance the life time of
the gauge.

« Automatic adjustment of the pirani vacuum reading.

« Provision of an error monitoring feature which will help identify the
exact cause of failure.

« Simple adjustment of the set-point trip level.

Three versions of the Wide Range Gauge are available: the ‘S’, ‘SL’ and
the ‘D’ gauges.  The ‘S’ and ‘SL’ versions have an FCC68 connector socket
while the ‘D’ version has a 9 way D-type socket.  The ‘SL’ gauges have a
very low external magnetic field and are suitable for use with sensitive
analytical instruments.  The ‘S’ version is available with either a NW25 or
DN40CF flange.

The WRG is compatible with the AGC range (Active Gauge Controllers)
and with the appropriate versions of the AGD (Active Gauge Display). 
Alternatively, an independent power supply can be used for the WRG
and the output signal can be read with a voltmeter or an analogue-to-
digital converter.

The WRG has a set-point facility.  The set-point signal is an open collector
transistor output, which is on when the pressure measured by the gauge
is below a preset pressure.  You can adjust the pressure at which the set-
point output is activated, refer to Section 4.5.

Note: If you use an Ac tive Gauge Con trol ler or Ac tive Gauge Dis play,
the WRG set- point out put sig nal is not used.
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1.3 Gas dependency

In the pirani measurement range the rate of heat transfer through a gas is
dependent upon both the pressure and the RMM (Relative Molecular
Mass) of the gas.  Similarly, in the inverted magnetron measurement
range the ionisation of the gas in the vacuum system is dependent on
both the pressure and the physical properties of the gas.  Therefore, the
output signal of the WRG is gas dependent.

The output signal voltage to pressure conversion in Section 4.2 applies for 
nitrogen and dry air.  Calibration graphs for use with other commonly
used gases are available on request.
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                                   Figure 1 - General view of the WRG-S and -SL

                         Key to Figures 1 and 2

1 Set atmosphere 5 Magnet housing
2 Set trip 6 Cable strain relief
3 Electronics housing 7 Cable connector plug
4 Vacuum flange            8      Connector socket

                 

                                Figure 2 - General view of the WRG-D



2 TECH NI CAL DATA

2.1 Mechanical data

Di men sions See Fig ures 3, 4 and 5
Mass

WRG- S- NW25 750 g
WRG- D- NW25 750 g
WRG- SL- NW25 800 g
WRG- S- DN40CF 1000 g

Vol ume of gauge tube 26 cm3

En clo sure rat ing
WRG- S- NW25 IP40
WRG- SL- NW25 IP40
WRG- S- DN40CF IP40
WRG- D- NW25 IP44 (pro vided that the gauge

is mounted ver ti cally with the
vac uum flange at the bot tom)

2.2 Performance, operating and storage conditions

Am bi ent tem pera ture 
   op era tion 5 to 60 °C 
   stor age 0 to 70 °C 
Am bi ent hu mid ity (op era tion) max 90% RH (non-

condensing) up to 31 °C
max 70% RH (non-
con dens ing)  above 31 °C

Maxi mum in ter nal pres sure 6 bar ab so lute (5 bar gauge)
Maxi mum op er at ing al ti tude 2000m
Pres sure meas ure ment range 100 to 10-9 mbar

(in di cates pres sures up to
1000 mbar at re duced
ac cu racy)

Pol lu tion cate gory IEC1010 Cate gory 2

2.3 Electrical data

Elec tri cal sup ply
   Volt age +14.5 to +36 V d.c.
   Max volt age rip ple 1 V peak to peak
   Max source re sis tance 50 Ω 
Maxi mum power con sump tion 2 W
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Elec tri cal con nec tor
WRG-S-NW25 FCC68/RJ45 type, 8- way
WRG- SL- NW25 FCC68/RJ45 type, 8- way
WRG- S- DN40CF FCC68/RJ45 type, 8- way
WRG- D- NW25 9 way D- type male

Pres sure out put sig nal
   Range 2  - 10 V d.c.
   Er ror range < 1.5 V d.c. or

> 10.15 V d.c.
   Im ped ance 0.1 Ω
   Min load im ped ance 10 kΩ
   Max cur rent source 1 mA
Set- point out put ex ter nal load rat ing 40 V d.c., 100 mA max
Set- point trip level

Range 1.8 to 10.2 V
Hys tere sis 330 mV

Back EMF sup pres sion di ode*
Min. surge rat ing 1 A
Min. re verse volt age rat ing 100 V

At mos phere cali bra tion input
   Con trol sense  Ac tive low
   Ac tive level < 1.5 V
   Con trol im ped ance 100 kΩ pull- up to 

 posi tive sup ply
Gauge iden ti fi ca tion re sis tance 75 kΩ ± 2%

* Re quired when you use an ex ter nal d.c. re lay con nected to the 
   set- point out put.

2.4 Materials exposed to vacuum

• Stain less steel (AISI 304, 316, 321, 347)

• Fluoroe las tomer

• Soda lime glass

• Tung sten

• Trace of Nickel and Nickel iron 
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Figure 3 - Dimensions (mm) of the WRG-S-NW25 and WRG-SL-NW25

              Figure 4 - Dimensions (mm) of the WRG-D-NW25
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      Figure 5 - Dimensions (mm) of the WRG-S-DN40CF



3 IN STAL LA TION

3.1 Unpack and inspect

WARNING

The WRG incorporates magnets.  Keep away from heart
pacemakers, computers, credit cards and any other magnetically

sensitive devices.

Remove all packing materials and protective covers and check the WRG.  

If the WRG is damaged, notify your supplier and the carrier in writing
within three days; state the Item Number of the WRG together with your
order number and your supplier’s invoice number. Retain all packing
materials for inspection. Do not use the WRG  if it is damaged. 

If the WRG  is not to be used immediately, replace the protective covers.
Store the WRG in suitable conditions as described in Section 6.

3.2 Fit the WRG to the vacuum system

The WRG can be mounted in any orientation.  To avoid the build-up of
debris or condensable material in the body tube of the WRG (which might 
cause pressure measurement errors), we recommend  that  you
install the WRG vertically as shown in Figures 3, 4 and 5.

Use an ‘O’ ring / centring ring or Co-Seal and clamp to connect the NW25
flange of the WRG to a similar flange on your vacuum system.  

Use a copper gasket and screws to connect the DN40CF flange of the
WRG-S-DN40CF to a similar flange on your vacuum system.

3.3 Electrical connections

WARNING

If the WRG malfunctions, the WRG pressure output may be
incorrect.  If such a failure could cause injury to people or damage

equipment, you must install a suitable control system to indicate the
failure and, if necessary, to close down your process system.
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When using a cable longer than 30 m, full compliance with the EN61326
requires an in-line surge suppressor (please refer to Section 7.4).

3.3.1 Connect to BOC Edwards Controllers or AGD display

Connect the WRG to the controller or display with a cable which is
terminated in suitable connectors.  Suitable cables are available upon
request.  (See Section 7.4).

3.3.2 Connect to your own supply and control equipment

Note: You should not con nect the elec tri cal sup ply com mon (pin 2) to
the sig nal com mon (pin 5).  If you do, the WRG pres sure out put 
sig nal may be in ac cu rate.

A schematic diagram of the recommended electrical connections to the
WRG is shown in Figure 6.

The pins of the FCC68 and D-type sockets on the WRG electrical
connection are used as shown in Table 1.

Pin
Number

Connection

1
2
3
4
5
6
7
8
9

Supply positive
Supply common
Signal output
ID resistor
Signal common
Set-point output 
Atmosphere calibration
Not connected 
Not connected (D-type connector only)

                      Table 1 - Pin identification

Connections to pins 4, 6 and 7 are optional.  

Make the connection to pin 6 if you want to connect the set-point output
signal to a d.c. relay.  You must connect a suppression diode between pin
1 and 6 to protect the WRG from transient voltage generated when the
d.c. relay is switched off.

Measure between pins 4 and 5 to determine the value of the ID resistor.

Connect a switch between pins 2 and 7 to enable calibration of the gauge
at atmosphere and vacuum.  (Refer to Sections 4.3 and 4.4).
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8

7

6

5

4

3

2

1

A Electrical supply D D.C. Relay (optional)
B Voltmeter (pressure signal) E Atmosphere calibration switch
C Back EMF suppression diode F Pin 9 of D-type connector

(optional) (not in use)

Figure 6 - Schematic diagram of typical electrical connections for the WRG



4 OP ERA TION

4.1 Safety

WARNING

Do not use the WRG to measure the pressure of explosive or
flammable gases or mixtures.

WARNING

Never operate the WRG when it is disconnected from the vacuum
system or when there are explosive or flammable gases in the

surrounding atmosphere or the vacuum system.  High voltages (up
to 3 kV) are generated inside the body tube of the WRG; these could

cause injury to people or could be a source of ignition.

WARNING

Do not disconnect the electronics and magnet housing from the
body tube when the body tube is connected to the vacuum system.
If there is a plasma discharge in the vacuum system near the body

tube, the body tube can become electrically charged.

WARNING

When the pressure of gases of high molecular weight are measured,
the pressure indicated can be below the true pressure.  Ensure that

the WRG is not over-pressurised when you use heavy gases.

WARNING

Use the gauge only for its intended purpose as described in this
instruction manual.

CAUTION

The WRG has a magnet which may affect sensitive devices such as
floppy disks.  The effect is reduced on the -SL version.
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WARNING

The WRG  incorporates magnets.  Keep away from heart
pacemakers, computers, credit cards and any other magnetically

sensitive devices.

4.2 Pressure measurement

If you connect the WRG to an Edwards AGC controller or AGD display,
the pressure measured by the WRG is shown on the display.

If you connect the signal output of the WRG to a voltmeter, convert the
measured voltage to the corresponding pressure value using the
following equation

P =10(1.5 V-12)  mbar

   = 10(1.5V- 10)   Pas cal

   = 10(1.5V- 12.125)  torr

where V is the measured voltage.   For example, if the measured voltage  
V = 4, then pressure P = 10-6 mbar.  Refer also to Figure 7.

4.3 Atmosphere adjustment

Use the “ATM” switch (see Figures 1 and 2, item 3) or pin 7 and 2 to set the
reading at atmosphere.  

Switch on the power supply to the WRG and allow it to operate at
atmospheric pressure for at least 10 minutes.

With the vacuum system at atmospheric pressure, press the ”ATM”
switch with an appropriate tool.  The output of the gauge will be
automatically adjusted to read atmosphere.
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Indicated Pressure 

mbar    torr    Pascal    

    Figure 7 - Pressure-voltage characteristic of the WRG



4.4 Vacuum adjustment

The WRG will perform the pirani sensor vacuum setting automatically
every time the WRG is pumped down to a pressure lower than 10-4 mbar. 
Therefore a manual setting of vacuum is not required unless the pirani
tube is replaced.

If the gauge fails to indicate pressure of < 10-3 mbar, then a manual
vacuum setting is required.  To perform this operation, follow the
procedure below.

Reduce the system pressure to 10-5 mbar or below and wait for 1 minute. 
Press and release the “ATM” switch and wait for approximately 30
seconds until the adjustment is completed.  Manual adjustment of the
vacuum reading is recommended when replacing the pirani tube or after
a long period of storage.

If an operator has tried to set the atmosphere or vacuum reading while
the actual pressure is between 10-2 and 102 mbar, an error voltage of 1 V
will be displayed indicating a pirani failure.  See Section 4.6.

4.5 Set-point

Note: The set- point is not used if you con nect the WRG to an Ed wards
Ac tive Gauge Con trol ler or Ac tive Gauge Dis play.

To read the voltage at which the set-point output signal is activated, press
the set trip switch (see Figures 1 and 2) with an appropriate tool.  The
output of the gauge will indicate the set trip level for 3 seconds after
which the output will read the normal voltage output.

To adjust the voltage at which the set-point output signal is activated,
press the set trip switch and hold it down for more than 3 seconds.  The
set-point voltage will start scrolling upwards.  Remove pressure from the
switch as soon as you reach the required trip voltage.  To make a finer
adjustment, remove pressure from the set trip switch and immediately
depress the switch as many times as required.  Each depression will
increase the set trip voltage by about 10 mV.  Refer to Section 4.2 to
determine the operating voltage which corresponds to a given pressure.

The WRG has an error monitoring facility, which ensures that the set-
point output signal is off:

• when the gauge is switched off

• for 2 seconds immediately after the WRG is switched on

Wide Range Gauge 15



• when the pressure output signal is out of range

• when an error voltage is detected, see Section 4.6

If required, you can adjust the set-point operating voltage to < 1.9 V.  This 
ensures that the set-point output is permanently off.

If required, you can use the set-point output signal to indicate when the
gauge  is  operating  correctly.   Adjust  the  set-point  operating  voltage  to
> 10.15 V.  The set-point output will then be on if the gauge is operating
normally, and off if an error condition is detected.

Note: If you ad just the set- point op er at ing volt age to > 9.7 V, the
hys tere sis voltage will be > 10 V and the set- point out put sig nal
may not switch off when the pres sure rises.  If so, the set- point
out put sig nal will switch off only when the gauge is switched off.

4.6 Error monitoring

The gauge is able to perform some internal error monitoring functions,
and respond in a defined manner, as summarised below.  These operate
in conjunction with the user controls to define the gauge operation.  The
responses are prioritised in the order shown.

The error condition is reset (cleared) when the gauge is disabled or power
is removed.

Er ror in di ca tions: Out put   BOCE
Volt age           Con trol lers

Output

Pi rani fail ure 1 V ERR A
In verted mag ne tron con tami nated 1.1 V ERR B
or short cir cuited
Striker fila ment bro ken 1.2 V ERR C
In verted mag ne tron not struck 1.3 V ERR D

The error condition ‘striker filament broken’ will occur only if the
inverted magnetron fails to strike.

The set-point will be disabled as soon as one of the above errors is
detected.
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5 MAINTENANCE

5.1 Introduction

WARNING

Do not disconnect the electronics and magnet housing from the
body tube when the body tube is connected to the vacuum system. 
If there is a plasma discharge in the vacuum system near the body

tube, the pins of the anode assembly can become electrically
charged.

WARNING

Disconnect the cable from the WRG before you remove the WRG
from the vacuum system.  High voltages are generated inside the

WRG.

The internal components of the WRG are shown in Figure 8.  The WRG is
designed so that you can clean these components, or use the spares listed
in Section 7.3 to replace these components.  Refer to the following
sections for details of maintenance procedures, which you should
perform when necessary.
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5.2 Replace the body tube

Refer to Figure 8 and use the following procedures to replace the body
tube.

To remove the body tube assembly:

Switch off the WRG elec tri cal sup ply and en sure that the vac uum sys tem
is at at mos pheric pres sure.

Dis con nect the ca ble con nec tor plug (Fig ure 1 and 2, item 5) and re move
the WRG from the vac uum sys tem.

Hold the mag net hous ing firmly and pull the body tube as sem bly to
re move.

To refit the body tube assembly:

In sert the body tube as sem bly into the mag net hous ing and then ro tate it
while maintaining gentle pressure un til the tube assembly lo cates.  Push
fully home un til the lo ck ing spring snaps into po si tion.

Re fit the gauge to the vac uum sys tem as de scribed in Sec tion 3.2 and
re con nect the elec tri cal sup ply.
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5.3 Replace the electrode and pirani assemblies

Refer to Figure 9 and the following procedure.

Re move the WRG from the vac uum sys tem and the body tube as sem bly
from the WRG as de scribed in Sec tion 5.2.

Use a suitable screw driver to un screw the four screws (1) on the top of the
body tube and re move the pi rani tube hous ing (2), pi rani tube (4), vi ton
gas ket (5), an ode as sem bly (6) and the vi ton ‘O’ ring (7) from the body
tube (9).

Use cir clip pli ers to re move the cir clip (12) from the vac uum flange end of
the body tube (9), then re move the cath ode tube (11) and the cath ode
plate (10).

Fit the new cath ode plate (10) and cath ode tube (11) into the body tube (9)
and se cure with the cir clip (12).

Fit the new ‘O’ ring (7) and an ode as sem bly (6) onto the body tube (9). 
En sure that the ori en ta tion of the an ode as sem bly is cor rect.  Take care
not to dam age the striker fila ment (13).

Fit  the  pi rani  tube  (4)  in side  the  plas tic  pi rani  hous ing  (2).   Place  the  
gas ket (5) onto the pi rani hous ing (2) and press with your thumb to lo cate
it in the pi rani hous ing (2).

Place the com bi na tion of the pi rani hous ing (2), pi rani tube (4) and the
gas ket (5) onto the an ode as sem bly.  En sure that the three pins are lo cated 
cor rectly.

Gen tly ro tate the an ode as sem bly to gether with the pi rani as sem bly un til
the ar row (3) on the plas tic pi rani hous ing is aligned with the groove (8) in 
the body tube.  Take care not to dam age the striker fila ment (13).

Re fit the four M2 screws (1) with their wash ers into the four holes in the
plas tic pi rani hous ing (2) and tight en  evenly to a torque of 0.2 N.m.

Re fit the body tube to the mag net hous ing as de scribed in Sec tion 5.2.
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5.4 Replace the electronics and magnet housing

The magnet housing and end-cap contain the WRG control electronics. 
Replace the complete unit as described below.

Re move the WRG from the vac uum sys tem and the body tube assembly
as de scribed in Sec tion 5.2.

Dis pose of the old electronics and mag net hous ing  (ref er to Sec tion 6.2).

Fit the body tube to the new electronics and mag net hous ing  as de scribed 
in Sec tion 5.2.  Re fit the WRG to the vac uum sys tem as de scribed in
Sec tion 3.2.

5.5 Clean the internal components

Refer to Figure 8 in the following procedure.

Re move the in ter nal com po nents from the mag net hous ing as de scribed
in Sec tion 5.3.

Clean the pi rani tube (4) in al co hol for about 5 min utes (using an
ultrasonic tank if available).  Place the pi rani tube (4) with the open ing
end fac ing down ward on a piece of clean tis sue and leave it to dry.

Use   an   abra sive   ma te rial    ( e . g .  Scotch brite™ )    to   clean   the   an ode      
as sem bly (6).  Ex tra care is re quired when clean ing the area around the
striker fila ment (13).

Clean the an ode as sem bly (6) in al co hol for about 5 min utes (using an
ultrasonic tank if available).  Place the an ode as sem bly (6) on a piece of
clean tis sue and leave it to dry.

De grease the cath ode plate (10), cath ode tube (11)  and body tube (9) in a
suit able de greas ing agent.  Thor oughly soak them in a suit able labo ra tory 
de ter gent.  Rinse in clean wa ter to re move the de ter gent and then in
metha nol to re move all of the wa ter, then thor oughly dry the
com po nents.

Re fit the com po nents in the electronics and mag net hous ing as de scribed
in Sec tion 5.2.
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        Figure 9 - Exploded view of the body tube assembly

1 M2 screws and washers 8 Alignment groove
2 Pirani housing 9 Body tube
3 Alignment arrow 10 Cathode plate
4 Pirani tube 11 Cathode tube
5 Gasket 12 Circlip
6 Anode assembly 13 Strike filament
7 ’O’ ring



6 STOR AGE AND DIS POSAL

6.1 Storage

Return the WRG to its protective packaging and store the WRG in clean
dry conditions until required for use.  Do not exceed the storage
temperature conditions specified in Section 2.

When required for use, prepare and install the WRG as described in
Section 3.

6.2 Disposal

Dispose of the WRG  and any components safely in accordance with all
local and national safety and environmental requirements.

Alternatively, you may be able to recycle the WRG and/or cables; contact
BOC Edwards or your supplier for advice (also see below).

The WRG and associated cables are within the scope of the European
Directive on Waste Electrical and Electronic Equipment, 2002/96/EC. 
From August 2005, BOC Edwards will offer European customers a
recycling service for the WRG/cables at the end of the product’s life. 
Contact BOC Edwards for advice on how to return the WRG/cables for
recycling.

Particular care must be taken if the WRG has been contaminated with
dangerous process substances or if the WRG has been overheated or has
been in a fire.  Fluoroelastomers are used in the WRG; these are safe in
normal use, but can decompose into dangerous breakdown products if
heated to 260 °C and above.
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7 SERV ICE, SPARES AND AC CES SO RIES

7.1 Introduction

Edwards products, spares and accessories are available from Edwards
companies in Belgium, Brazil, Canada, France, Germany, Hong Kong,
Italy, Japan, Korea, Switzerland, United Kingdom, U.S.A and a world-
wide network of distributors.  The majority of these centres employ
Service Engineers who have undergone comprehensive Edwards
training courses.

Order spare parts and accessories from your nearest Edwards company
or distributor.  When you order, please state for each part required:

• Model and Item Number of your equipment

• Serial number (if any)

• Item Number and description of the part.

7.2 Service

Edwards products are supported by a world-wide network of Edwards
Service Centres.  Each Service Centre offers a wide range of options
including: equipment decontamination; service exchange; repair;
rebuild and testing to factory specifications.  Equipment which has been
serviced, repaired or built is returned with a full warranty.

Your local Service Centre can also provide Edwards engineers to support
on-site maintenance, service or repair of your equipment.

For more information about service options, contact your nearest Service
Centre or other Edwards company.

7.3 Spares

Spares Item Num ber

Elec tron ics and mag net hous ing
     WRG- S- NW25 D147- 01-800
     WRG- SL- NW25 D147- 11-800
     WRG- D- NW25 D147- 02-800
Body tube as sem bly NW25 D147- 01- 801
Body tube as sem bly DN40CF D147-03-801
Elec trode as sem bly kit * D147- 01- 802
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Pi rani tube re place ment kit ** D147- 01-803
Full body tube serv ice kit *** D147- 01-804

*  The elec trode as sem bly kit con tains one each of the fol low ing
com po nents:  cathode plate, cathode tube, anode assembly, ‘O’ ring,
plastic pirani housing, circlip, gasket and 4 screws and washers.

**  The pirani tube replacement kit contains one each of the following
components:  pirani tube assembly, pirani housing, gasket and 4 screws
and washers.

***  The full body tube service kit contains one each of the following
components:  cathode plate, cathode tube, anode assembly, ‘O’ ring,
pirani tube assembly, plastic pirani housing, circlip, gasket and 4 screws
and washers.

7.4 Accessories

The cables suitable for use with the WRG are as follows.  These cables are
supplied with 8-way male electrical connectors on both ends.

Ca ble length Item Num ber

0.5 m 18 inches D400- 01- 005
1 m 3 feet D400- 01- 010
3 m 10 feet D400- 01- 030
5 m 15 feet D400- 01- 050
10 m 30 feet D400- 01- 100
15 m 50 feet D400- 01- 150
25 m 80 feet D400- 01- 250
50 m 150 feet D400- 01- 500
100 m 325 feet D400- 01- 999

9- way D type to FCC68 adapter D400- 03- 100

Surge sup pres sor D400-06-000

24 Wide Range Gauge



Return of BOC Edwards Equipment - Procedure

Form HS1

INTRODUCTION
Before returning your equipment, you must warn BOC Edwards if substances you used (and produced)
in the equipment can be hazardous.  This information is fundamental to the safety of our Service Centre
employees and will determine the procedures employed to service your equipment.
Complete the Declaration (HS2) and send it to BOC Edwards before you dispatch the
equipment.  It is important to note that this declaration is for BOC Edwards internal use only, and
has no relationship to local, national or international transportation safety or environmental
requirements. As the person offering the equipment for shipment, it is your responsibility to ensure
compliance with applicable laws. 

GUIDELINES
• Equipment is 'uncontaminated' if it has not been used, or if it has only been used with substances

that are not hazardous.  Your equipment is 'contaminated' if it has been used with any substances
classified as hazardous under EU Directive 67/548/EEC (as amended) or OSHA Occupational Safety
(29 CFR 1910).

• If your equipment has been used with radioactive substances, biological or infectious agents,
mercury, polychlorinated biphenyls (PCB’s), dioxins or sodium azide, you must decontaminate it
before you return it to BOC Edwards.  You must send independent proof of decontamination (for
example a certificate of analysis) to BOC Edwards with the Declaration (HS2).  Phone BOC
Edwards for advice.

• If your equipment is contaminated, you must either:
• Remove all traces of contamination (to the satisfaction of laws governing the transportation of

dangerous/hazardous substances).
• Or, properly classify the hazard, mark, manifest and ship the equipment in accordance with

applicable laws governing the shipment of hazardous materials.
Note: Some contaminated equipment may not be suitable for airfreight.

PROCEDURE
1. Contact BOC Edwards and obtain a Return Authorisation Number for your equipment.
2. Complete the Return of BOC Edwards Equipment - Declaration (HS2).
3. If the equipment is contaminated, you must contact your transporter to ensure that you properly

classify the hazard, mark, manifest and ship the equipment, in accordance with applicable laws
governing the shipment of contaminated/hazardous materials.  As the person offering the equipment
for shipment, it is your responsibility to ensure compliance with applicable law. Note: Equipment
contaminated with some hazardous materials, such as semiconductor by-products,
may not be suitable for airfreight - contact your transporter for advice.

4. Remove all traces of hazardous gases: pass an inert gas through the equipment and any accessories
that will be returned to BOC Edwards.  Where possible, drain all fluids and lubricants from the
equipment and its accessories.

5.  Seal up all of the equipment's inlets and outlets (including those where accessories were attached)
with blanking flanges or, for uncontaminated product, with heavy gauge tape.

6. Seal equipment in a thick polythene/polyethylene bag or sheet.
7. If the equipment is large, strap the equipment and its accessories to a wooden pallet. If the

equipment is too small to be strapped to a pallet, pack it in a suitable strong box.
8. Fax or post a copy of the Declaration (HS2) to BOC Edwards.  The Declaration must arrive before

the equipment.
9.  Give a copy of the Declaration (HS2) to the transporter.  You must tell your transporter if the

 equipment is contaminated.
10. Seal the original Declaration in a suitable envelope: attach the envelope securely to the outside of

the equipment package, in a clear weatherproof bag.
WRITE YOUR RETURN AUTHORISATION NUMBER CLEARLY ON THE
OUTSIDE OF THE ENVELOPE OR ON THE OUTSIDE OF THE EQUIPMENT
PACKAGE.P
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Return of BOC Edwards Equipment - Declaration

Form HS2

You must:

• Know about all of the substances which have been used and produced in the equipment before you complete this Declaration

• Read the Return of BOC Edwards Equipment - Procedure (HS1) before you complete this Declaration

• Contact BOC Edwards to obtain a Return Authorisation Number and to obtain advice if you have any questions

• Send this form to BOC Edwards before you return your equipment

Return Authorisation Number:

Equipment/System Name_________________________

Part Number  _________________________________

Serial Number_________________________________

Has the equipment been used, tested or operated ?

YES  R Go to Section 2 NO  R  Go to Section 4

IF APPLICABLE:

Tool Reference Number_________________

Process ______________________________

Failure Date___________________________

Serial Number of
Replacement Equipment_________________

Are any substances used or produced in the equipment:

• Radioactive, biological or infectious agents, mercury, 
poly chlorinated biphenyls (PCBs), dioxins 
or sodium azide? (if YES, see Note 1) YES  R   NO  R

• Hazardous to human
health and safety?         YES  R   NO  R

Note 1 : BOC Edwards will not accept delivery of any 
equipment that is contaminated with radioactive substances, 
biological/infectious agents, mercury, PCB’s, dioxins or 
sodium azide, unless you:

• Decontaminate the equipment
• Provide proof of decontamination

YOU MUST CONTACT BOC EDWARDS FOR ADVICE 
BEFORE YOU RETURN SUCH EQUIPMENT

Print your name:_________________________________Print your job title:_________________________

Print your organisation:____________________________________________________________________

Print your address:_______________________________________________________________________

_______________________________________________________________________
Telephone number: ___________________________Date of equipment delivery: ______________

I have made reasonable enquiry and I have supplied accurate information in this
Declaration.  I have not withheld any information, and I have followed the Return of
BOC Edwards Equipment - Procedure (HS1).

Signed: _____________________________________Date______________

• who did you buy the equipment from ? _____________________________

• give the supplier’s invoice number_________________________________
If you have a warranty claim:

Substance name Chemical
Symbol

Precautions required (for example,
use protective gloves, etc.)

Action required after a spill,
leak or exposure

Note: Please print out this 
form, sign it and return the 
signed form as hard copy.

SECTION 1: EQUIPMENT

SECTION 2: SUBSTANCES IN CONTACT WITH THE EQUIPMENT

SECTION 3: LIST OF SUBSTANCES IN CONTACT WITH THE EQUIPMENT

SECTION 4: RETURN INFORMATION

SECTION 5: DECLARATION
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Reason for return and symptoms of malfunction _________________________________________________

_________________________________________________________________________________
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