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Safety Notices

Technology Licenses

CAUTION
A CAUTION notice denotes a hazard. It
calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in damage to the product
or loss of important data. Do not
proceed beyond a CAUTION notice
until the indicated conditions are fully
understood and met.

WARNING
A WARNING notice denotes a hazard.
It calls attention to an operating
procedure, practice, or the like that, if
not correctly performed or adhered to,
could result in personal injury or death.
Do not proceed beyond a WARNING
notice until the indicated conditions
are fully understood and met.

The hardware and/or software
described in this document are
furnished under a license and may be
used or copied only in accordance with
the terms of such license.

Restricted Rights Legend
U.S. Government Restricted Rights.
Software and technical data rights
granted to the federal government
include only those rights customarily
provided to end user customers.
Agilent provides this customary
commercial license in Software and
technical data pursuant to FAR 12.211
(Technical Data) and 12.212
(Computer Software) and, for the
Department of Defense, DFARS
252.227-7015 (Technical Data Commercial Items) and DFARS
227.7202-3 (Rights in Commercial
Computer Software or Computer
Software Documentation).
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Instructions for Use

About this manual
Validity
This manual lists the instructions for the users of the 571 Ionization Gauge Tube,
with particular reference to the notions relating to safety, operation and first level
maintenance, limited to maintenance operations for which the user is responsible.
The maintenance operations, illustrated in the specific sections, with specific
provisions relating to the higher level of maintenance (personnel specifically trained
for maintenance operations) must not be carried out by the user.
1

This manual contains useful information so that all personnel using the
571 Ionization Gauge Tube can operate it safely and guarantee perfect
efficiency, for its entire life span.

2

Keep this manual, together with all the related publications, in an accessible
place known to all operators/maintenance personnel.

NOTE
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Definitions and terminology
Definition of Caution, Warning and Note
Some important references of this manual are highlighted and framed in
contrasting color.

CAUTION

WARNING

NOTE

Caution messages are displayed before procedures which, if not observed, could
cause damage to the equipment.

Warning messages draw the operator's attention to a specific procedure or
practice which, if not performed correctly, could result in serious personal
injury.

Notes are intended to call attention to important information and provide more
detail regarding specific steps.
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Warning Symbols
The following is a list of symbols that appear in conjunction with warnings on the
571 Ionization Gauge Tube. The hazard they describe is also shown.
A triangular symbol indicates a warning. The meanings of the symbols that may
appear alongside warnings in the documentation are as follows:

Dangerous voltages

Cutting hazard

Hot surface

Generic hazard

European Declaration of Conformity

Waste Electrical and Electronic Equipment
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The following symbol may be used on warning labels attached to the instrument.
When you see this symbol, refer to the relevant operation or service manual for the
correct procedure referred to by that warning label.

The following symbols appear on the instrument for your information.

Production date

Dangerous voltages

Hot surfaces

Generic hazard
CE certification

Waste Electrical and Electronic Equipment
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Safety
This section contains the information, prescribed by the Low Voltage Directive
2014/35/EU, which is essential for the compliance and observance of the safety
regulations both generally and in relation to the specific use of the product.
Failure to comply with these instructions and the other instructions contained in
this manual may render the safety conditions envisaged in the design phase
inefficient and cause accidents to those operating the product.
Agilent Technologies declines all responsibility for damage to the product or for the
physical safety of the operator or third parties deriving from the non-observance of
the safety rules indicated in the technical documentation.

Proper use
This manual contains important warnings and safety instructions to be observed in
order for the unit to work safely.
The product described in this manual is intended exclusively for the area of
application specified in the instructions. The manual also provides indications
regarding the essential requirements for the application and operation of the
product as well as the safety measures that can be adopted to guarantee regular
operation. Agilent Technologies does not provide any guarantee or assume any
responsibility for applications other than those described in this manual or in which
the essential requirements and safety measures are not respected.
The product must only be used by qualified personnel who are able to take the
necessary safety measures under conditions that do not cause damage or injury.
Any accessories and equipment used with the product must be supplied or
approved by Agilent Technologies.
Any adjustment or maintenance operation must be performed by a professional
technician informed about the risks.
Repairs on the product must be carried out exclusively by Agilent authorized
personnel.
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Improper use
Agilent Technologies declines all responsibility, deriving from the improper use of
the 571 Ionization Gauge Tube.
Improper use will cause all claims for liability and warranties to be forfeited.
Personnel responsible for pump operation and maintenance must be well-trained and
must be aware of the accident prevention rules. The accident prevention precautions
contained in this section must be continuously respected during operation and
maintenance of the pump to avoid damage to operators and to the pump. These
precautions are provided in the form of WARNING and CAUTION notes.

Use with Combustibles and Mixtures
WARNING

As with all ionization gauges, this device is not intrinsically safe. Exercise
extreme care when using this vacuum gauge while pumping or backfilling a
system or in any other system condition which contains combustible gases
or mixtures. The filament of a hot filament ion gauge and the high voltage
discharge of a cold cathode gauge can be ignition sources. When such a
gas or mixture is present, do not turn on any such vacuum gauge.
Failure to follow this instruction could result in serious injury to personnel
and damage to equipment.

Vacuum Equipment Cleanliness
Cleanliness is vital when servicing any vacuum equipment.
Do not use silicone oil or silicone grease.

CAUTION

Use powder-free butyl or polycarbonate gloves to prevent skin oils from getting
on vacuum surfaces.
Do not clean any aluminum parts with Alconox®. Alconox is not compatible with
aluminum and will cause damage.

NOTE

Normally, it is unnecessary to use vacuum grease.
However, if it must be used, do not use silicone types, and use it sparingly.
Apiezon® L grease is recommended (Agilent Part Number 695400004).
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Disposal
Meaning of the "WEEE" logo found in labels.
The following symbol is applied in accordance with the EC WEEE (Waste Electrical
and Electronic Equipment) Directive.
This symbol (valid only in countries of the European Community) indicates that the
product it applies to must NOT be disposed of together with ordinary domestic or
industrial waste but must be sent to a differentiated waste collection system. The
end user is therefore invited to contact the supplier of the device, whether the
Parent Company or a retailer, to initiate the collection and disposal process after
checking the contractual terms and conditions of sale.

Figure 1 Logo "WEEE"

For more information refer to:
http://www.agilent.com/environment/product/index.shtml
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Service
For service or troubleshooting of your ion gauge, please contact your local
distributor or email:
vpt-customercare@agilent.com
vpl-customercare@agilent.com
Completion of the “Request for Return” form is required to return your product to
Agilent for service (provided at the end of this manual).
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Description of the 571 Ionization Gauge
The 5711 Ionization Gauge Tube is a wide-range, linear, rugged Bayard-Alpert type
vacuum gauge which employs a burn-out resistant thoriated-iridium filament.
Careful adherence to manufacturing techniques and standards ensures close
agreement between gauges. Initial calibration against closely checked McLeod
gauge standards ensures repeatable measurements with different gauge tubes2.
The 571 Ionization Gauge can be used with a variety of commercial controls which
are equipped for resistance degassing. It is particularly important to note whether a
control will exceed any of the maximum ratings noted in this manual.
The 571 is useful as a general purpose vacuum gauge over the pressure range of
1 mTorr down to 4x10-10 Torr. Its thoriated-iridium filament operates at a lower
temperature than tungsten resulting in less outgassing. In addition, it will liberate
gas during occasional accidental overpressure without immediate failure.
WARNING

Check that your Ion Gauge Controller and vacuum system are separately
grounded to a common ground.
Placement of a ground wire between the vacuum chamber and the controller
chassis is not safe; large continuous currents could flow through it.
Personnel could be killed by high voltages (up to 1000 volts) which may be
present in an improperly grounded system).

_____________________________________
1. US Patent 3153744.
2. See: “A Detailed Examination of the Principles of Ion Calibration”, W.B. Nottingham and F.L. Tomey,
Jr. Vacuum Symposium Transactions, 1960, p.117.
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Electrical Connections
Ensure that your vacuum system is grounded as shown in the following figure.

WARNING

Before proceeding, test the system ground to be sure that it is complete
and capable of supporting at least 10A.

Figure 2 Electrical Connections

An independent agency has determined that all vacuum chambers, regardless of
manufacture, can possibly become charged to lethal voltage levels under certain
conditions if they are not grounded with a quality, common ground with the
controller of their ionization tube.

WARNING

16

After each maintenance/service procedure and before operating the
controller and vacuum system, verify the integrity of the ground of both
units.
Equipment utilizing these controls should be designed to prevent personal
contact with high voltages.
Always break the primary circuit when direct access to the control unit is
required.
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Operation
The 571 Ionization Gauge Tube can be used with a variety of commercial controls
which are equipped for resistance degassing.

NOTE

It is important to use a proper gauge controller that does not limit the broad range
of the gauge, or exceed any of the maximum ratings noted in this manual.

The thoria-coated iridium filament resists burnout from accidental exposure to
atmosphere. When used in argon, the tube can operate continuously at 1x10-1 Torr
with no effect on filament life. Tube life in air may be shortened above 1x10-3 Torr

Sensitivity
The sensitivity of an ionization gauge is defined as the ion current per unit of
pressure at a specified grid (electron) current. Since all ionization gauges are
sensitive to the type and pressure of a gas, the gas composition must be known to
correctly establish the pressure reading.
Table 1 gives the 571 Ionization Gauge Tube sensitivities for helium, nitrogen and air.
Table 1

Gas Sensitivity Parameters
Gauge Constant S
S = i+/i- x 1/P

Gas

Emission Setting for
0.01 Amp/Torr sensitivity
(10 uA/micron)

Helium

1.5 per Torr

6.7 mA

Nitrogen

10 per Torr

1.0 mA

Air

10 per Torr

1.0 mA

where:
-1

S

=

i+
i-

=

Sensitivity, Torr
Ion current, Amps

=

Grid (electron) current, Amps

P

=

Partial pressure of the gas, Torr
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Technical Specifications
Table 2

Vacuum Specifications

Range

1x10-3 to 2x10-10 Torr*

Maximum Operating Pressure

1x10-3 Torr

Pumping Speed, ionic

0.06 liters/sec - N2 (1 mA)

X-ray Limit*

2x10-10 Torr (N2) approximately

* See Section “X-ray Limit”
** Calibration of production standards only
Table 3
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Physical Specifications

Envelope

Nonex (all models)

Grid

Tungsten “Non-Sag”, 0.025 inch diameter

Filament

Hairpin thoria-coated iridium

Collector

Tungsten, 0.010 inch diameter

Shield Coating

Platinum, internally connected to filament

Base Leads

Soft nickel, 0.060 inch diameter

Collector Lead

Soft nickel, 0.040 inch diameter

Shipping Weight

3 lbs. (6.6 kg)

Internal Volume

220 cc (not including tubulation)
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Table 4

Operating Ratings

Collector

0 VDC (ground)*

Shield

Internally connected to filament

Grid

+180 VDC

Filament

+30 VDC

Filament Voltage

4.0 VAC

Filament Current

3.5 Amps AC (1 mA grid current)

Filament Voltage, absolute maximum

6.0 VAC

Filament Current, absolute maximum

6.0 Amps

Filament Temperature, absolute maximum

1400 °C

* Collector operated at ground potential through electrometer circuit
to reduce noise pickup and leakage currents.
Table 5

Degassing Ratings
Resistance Heating*

Electron Bombardment

Grid Voltage

6.3 VAC

Grid to Filament Voltage

+700 VDC

Grid Current

8.7 Amps

Grid Current

100 mA DC

Grid Temperature

1200 °C

Grid Temperature

1200 °C max

Filament Temperature

1400 °C

* All values in the Resistance Heating column are absolute maximum ratings.
If these values are exceeded, sagging of the grid can occur.
Electron Bombardment: 50 W absolute maximum
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Mounting
The 571 Ionization Gauge Tube mounts in either a vertical or horizontal position
and may be operated and degassed in either position for prolonged periods. An
outline drawing of the tube is shown in following figure.

Figure 3 571 Ionization Gauge Tube Outline Drawing
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Any ionization gauge using a hot filament can show pronounced pumping (gauge
pressure lower than system pressure) if the conductance of the pipe connecting it
to the system is too low. In general, the gauge tube should be mounted as close as
possible to the desired location through a large tubulation (1" OD recommended).
This effect becomes of particular concern when pressures below 10-8 Torr are to be
measured.

Use of The Gauge Tube
The 571 Ionization Gauge Tube may be used to measure equivalent pressures of
gases from 10-1 Torr down to the X-ray limit of the gauge. All ionization gauges are
composition-sensitive and pressure readings derived from these gauges can only
be expressed in terms of equivalent pressure of one gas, usually nitrogen.
Because Bayard-Alpert gauges contain hot filaments, degassing of residual gases
in the glass and metal parts of the gauge will occur from the time it is first turned
on. It is, therefore, very important to keep the gauge as free from contaminating
vapors as possible (diffusion pump fluids, mercury and water vapor, etc.).
High temperature baking of the gauge should not be attempted at pressures above
10-5 to avoid oxidation of the gauge elements which can make it very difficult to
attain ultrahigh vacuum pressure readings. Conversely, ionization gauges cannot be
expected to reach low ultimate pressure if the gauge and its connection are not
thoroughly degassed.

Degassing
Degassing of the metal parts and glass walls of the gauge can be done by direct
resistance heating of the grid or by electron bombardment of the grid by electrons
supplied from the filaments of the gauge. In either case, it is important to use the values
of grid voltage and current recommended to prevent damage to the gauge (see Table
5). The standard controls provide resistance degassing. In general, electron
bombardment will result in a faster cleanup of a Bayard-Alpert gauge, but it must be
carefully employed and watched to be efficient and non-hazardous to the gauge.
Prolonged degassing at pressures above 10-7 Torr is usually unnecessary and of little
value since the time to re-absorb common gases at this pressure is very short.
WARNING

If electron bombardment degassing is employed, high voltages (up to
700 VDC maximum) will be applied to the grid connections; such high
voltages can kill. Observe all appropriate precautions.
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Degassing the gauge by resistance heating will typically require one-half hour or
more in the 10-9 Torr range depending on cleanliness of the vacuum system and its
past history.
Degassing should proceed until the pressure during degas has reached a peak, then
dropped asymptotically to a lower equilibrium pressure. Allowing the gauge to degas
overnight will usually insure this if pressures below 10-8 Torr are to be measured.

X- ray Limit
In ionization gauges, X-rays generated by the ionizing electrons hitting the grid
produce a photoelectric emission at the ion collector. This causes a lower limit of
pressure readings known as the X-ray limit (about 2x10-10 Torr in the 571 tube).
Degassing effects of the gauges are often mistaken for the X-ray limit. Only careful
investigation can determine which is the real cause. A second assumption often
made is that the X-ray limit is always constant. Among other things, this limit
depends on the photoelectric efficiency of the collector surface which, in turn,
depends on the amount and type of absorbed gas, etc.
Therefore, as the typical value of X-ray limit is approached (2x10-10 Torr nitrogen
equivalent), readings should not be considered unequivocal.

Flange Availability
Table 6
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Ordering Information

Part Number

Description

K2471204

571 ionization gauge tube, with dual filaments, 0.75 inch glass tube

K2471301

571 ionization gauge tube, with thoria-coated iridium filament, 1 inch glass tube

K2471302

571 ionization gauge tube, with thoria-coated iridium filament,1 inch Kovar tube

K2471303

571 ionization gauge tube, with thoria-coated iridium filament, 2.75 inch ConFlat flange

K2471304

571 ionization gauge tube, with thoria-coated iridium filament, 0.75 inch glass tube

K2471305

571 ionization gauge tube, with thoria-coated iridium filament, 0.75 inch Kovar tube

K2471306

571 ionization gauge tube, with thoria-coated iridium filament, NW25 KF

K2471307

571 reference ionization gauge tube, with thoria-coated iridium filament, sealed at 10-6 Torr

K2471311

571 ionization gauge tube, with thoria-coated iridium filament, NW40 KF

L7430301

Glass ion gauge connector kit
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Gas Correction Factors
Gas correction factor tables are only reproduced for the convenience of the user
and do not imply that use with other gases will be safe with hot filament gauge
controllers. Table 7 lists relative gauge gas correction factors for various gases.
The values are derived by empirical methods substantiated by measurements
reported in literature. This table was compiled and published by Robert L. Summers
of Lewis Research Center, NASA Technical Note TND-5285, National Aeronautics
and Space Administration, Washington, DC, June 1969.
Table 7

Gas Correction Factors
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Table 7
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Gas Correction Factors, continued

Agilent 571 Ionization Gauge Tube User Manual

Agilent Vacuum Products Division/Sales and Service Offices

Request for Return Form

United States
Agilent Technologies
121 Hartwell Avenue
Lexington, MA 02421 - USA
Ph. +1 781 861 7200
Fax: +1 781 860 5437
Toll-Free: +1 800 882 7426
vpl-customercare@agilent.com

India (Sales)
Agilent Technologies India Pvt. Ltd.
Unit Nos 110- 116, & Part of 101 & 109
First Floor, Splendor Forum,
Plot No.-3 , District Centre, Jasola
New Delhi-110025
Ph. +91 11 4623 7100
Fax: +91 4623 7105
Toll Free: 1 800 180 1517

India (Service)
Agilent Technologies India Pvt. Ltd.
C-Block, RMZ Centennial Plot Number- 8A, 8B, 8C,
8D,
Doddanakundi Industrial Area, ITPL Road,
Mahadevapura Post, Bangalore- 560048
Ph. +91 80 40614000
Fax: +91 80 40148991

Netherlands
Agilent Technologies Netherlands B.V.
Customer Contact Center
Laan van Langerhuize 1, toren A-8
1186 DS Amstelveen
Tel. +31 020 547 2600
Fax +31 020 654 5748
customercare_netherlands@agilent.com

Italy
Agilent Technologies Italia S.p.A.
Via F.lli Varian, 54
10040 Leini, (Torino) - Italy
Tel: +39 011 9979 111
Fax: +39 011 9979 350
Toll free: 00 800 234 234 00
vpt-customerservice@agilent.com

Taiwan
Agilent Technologies Taiwan Limited
No. 20 Gao-shuang Road, Ping-zhen Dist
Tao-Yuan City
32450 Taiwan, R.O.C.
Tel: +886 3 4959004
Toll free: 0800 018 768
vpw-customerservice@agilent.com

Belgium
Agilent Technologies Belgium S.A./N.V.
Customer Contact Center
Pegasus Park
De Kleetlaan 12A bus 12
B-1831 Diegem
Tel. +32 2 404 92 22
Fax +32 2 626 46 30
customercare_belgium@agilent.com

Japan
Agilent Technologies Japan, Ltd.
9-1 Takakura-cho Hachioji-city,
Tokyo, Japan
Tel.: +81- 3-5232-1253
Fax: +81-120-565-154
Toll-Free: +81-120-477-111
jp-vvt-sales.pdl-ext@agilent.com

Germany and Austria
Agilent Technologies
Sales & Services GmbH & Co. KG
Lyoner Str. 20
60 528 Frankfurt am Main
GERMANY
Tel: +49 69 6773 43 2230
Fax: +49 69 6773 43 2250

Brazil
Agilent Technologies Brasil
Avenida Marcos Penteado de Ulhoa
Rodrigues, 939 - 6° andar
Castelo Branco Office Park
Torre Jacarandá - Tamboré
Barueri, Sao Paulo CEP: 06460-040
Toll free: 0800 728 1405

Singapore
Agilent Technologies Singapore Pte. Ltd,
1 Yishun Avenue 7,
Singapore 768923
Tel : (65) 6215 8045
Fax : (65) 6754 0574
Toll free: 1 800 2762622
vps-customerservice@agilent.com

Mexico
Agilent Technologies
Concepcion Beistegui No 109
Col Del Valle
C.P. 03100 – Mexico, D.F.
Tel.: +52 5 523 9465
Fax: +52 5 523 9472

China
Agilent Technologies (China) Co. Ltd
No.3, Wang Jing Bei Lu, Chao Yang District
Beijing, 100102, China
Tel: +86 (0)10 64397888
Fax: +86 (0)10 64392765
Toll free: 400 8206778 (mobile)
Toll free: 800 8206778 (landline)
vacuum.cnmarketing@agilent.com
vpc-customerservice@agilent.com

Korea
Agilent Technologies Korea, Ltd.
Ilshin Builiding 4F
Yongsan-gu Hannam-daero
Seoul Korea 04418
Tel: +82 (0)2 2194 9449
Fax: +82 (0)2 2194 9853
Toll free: 080 222 2452
vpk-customerservice@agilent.com

Other Countries
Agilent Technologies Italia S.p.A.
Via F.lli Varian, 54
10040 Leini, (Torino) - Italy
Tel.: +39 011 997 9111
Fax: +39 011 997 9350
Toll-Free: 00 800 234 234 00
vpt-customercare@agilent.com

France
Agilent Technologies
Parc Technopolis - Z.A. de Courtaboeuf
3, avenue du Canada - CS 90263
91978 Les Ulis cedex, France
Tel: +33 (0) 1 64 53 61 15
Fax: +33 (0) 1 64 53 50 01
vpf.sales@agilent.com

UK and Ireland
Agilent Technologies LDA UK Limited
Lakeside Cheadle Royal Business Park
Cheadle, Cheshire SK8 3GR,
United Kingdom
Ph. +44 01865291570
Fax +44 01865291571
Toll free: 00 800 234 234 00
Toll free fax: 00 800 345 345 00
vpt-customercare@agilent.com

Customer Support & Service
NORTH AMERICA:
Toll Free: 800 882 7426
vpl-ra@agilent.com
Lexington-service@agilent.com

Southeast Asia
Agilent Technologies Sales Sdn Bhd
Unit 201, Level 2 uptown 2,
2 Jalan SS21/37, Damansara Uptown
47400 Petaling Jaya, Selangor, Malaysia
Ph. +603 7712 6181
Fax: +603 7727 1239
Toll free: 1 800 880 805
vps-customerservice@agilent.com

EUROPE:
Toll Free: 00 800 234 234 00
vpt-customercare@agilent.com
PACIFIC RIM:
please visit our website for individual office
information
http://www.agilent.com/chem/vacuum

© Agilent Technologies, Inc. 2021
02/2021

Worldwide Web Site, Catalog and Order Online:
www.agilent.com/chem/vacuum
Representatives in most countries

In This Book
The manual describes the following:



Contents



Technical information

www.agilent.com
© Agilent Technologies, Inc. 2022
Edition D.00, 04/22

*699905571*
*699905571*
699905571

