
INSTRUMENT MANUAL

TYPE 422 FAIL FREEZE
ELECTRONIC I/P CONVERTER

Norgren Ltd.
Cross Chancellor Street
Leeds  LS6 2RT  United Kingdom

Tel No: +44 (0) 113 245 7587
Fax No: +44 (0) 113 246 5735

Email: enquiries@norgren.com
Website: http:/www.norgren.com/watsonsmith

WW a t s o n  S m i t h  I n s t r u m e n t a t i o na t s o n  S m i t h  I n s t r u m e n t a t i o nWW a t s o n  S m i t h  I n s t r u m e n t a t i o na t s o n  S m i t h  I n s t r u m e n t a t i o n

Ref: YMO5001 (12/05)



CONTENTS

DIAGRAMS

1

TYPE 422  I/P CONVERTER

Brief User Guide .................................................................................................................................................. 2

General Description .............................................................................................................................................. 3

Instrument Mounting ............................................................................................................................................ 4

Pneumatic Installation ............................................................................................................................................6

Electrical Installation ............................................................................................................................................ 7

Connector Wiring ................................................................................................................................................ 8

Hazardous Area Versions ...................................................................................................................................... 9

Calibration ..........................................................................................................................................................11

Maintenance ..................................................................................................................................................12-13

Description of Operation ................................................................................................................................14-15

Spare Parts ........................................................................................................................................................16

Troubleshooting Guide ........................................................................................................................................ 17

Specifications & Typical Performance Figures ........................................................................................................18

Special Conditions for Safe Use ......................................................................................................................19-23

EC Declarations..............................................................................................................................................24-25

Diagram 1 - General Installation ............................................................................................................................ 2

Diagram 2 - Response Times ................................................................................................................................ 3

Diagram 3 - Dimensional Drawing ........................................................................................................................ 4

Diagram 4 - Pipe Bracket and Connector Block...................................................................................................... 5

Diagram 5 - Input Equivalent Circuit ...................................................................................................................... 7

Diagram 6 - Connector Wiring ........................................................................................................................ 2 & 8

Diagram 7 - Intrinsically Safe Control Drawing (SIRA)............................................................................................ 10

Diagram 8 - Operation Schematic ...................................................................................................................... 14

Diagram 9 - Exploded View ................................................................................................................................ 16

Our policy is one of continuous research and development. We therefore reserve the right to amend
without notice the specifications given in this document. Customers are responsible for ensuring that
the product is used only for the purpose of which it is intended. In case of doubt Norgren will be
pleased to advice.

Model Variations

The Type 422 I/P Converter is available in a variety of pressure ranges and other user specified configurations.

Performance parameters specified in this handbook generally relate to the 0.2-1 bar (3-15psi) version and may differ

for other pressure ranges.

This handbook describes the most common configurations, and to avoid confusion, detailed descriptions of minor

variations are omitted.

The relevant features of the specific model in use should be clear from examination of the unit and its label.

IMPORTANT SAFETY WARNING
Please read these instructions carefully BEFORE this instrument is installed or maintained.

To conform with the Health and Safety at Work Act 1974 our product should be installed, used and maintained in
accordance with :-

1. Normal safety procedures.

2. The installation and operating instructions provided for each instrument.

3. BS6739 for general applications.

4. BSEN 60079 for hazardous area applications.

If for any reason local conditions dictate non-compliance with the above, we should be consulted.

These converters are intended for us in industrial compressed air systems only. Ensure that adequate pressure
relief provision is installed if application of system supply pressure could cause downstream equipment to
malfunction. Installation should be in accordance with local and national compressed air and instrumentation
codes. Products certified for use as intrinsically safe or Type ‘n’ installation, MUST:

a) Be installed in accordance with local and national codes for hazardous area installations

b) Only be used in situations which comply with the certification conditions stated in this handbook.

c) Only be maintained by qualified personnel with adequate training on hazardous area instrumentation.

Before using these products with fluids other than air, for non-industrial applications, or for life-support systems
consult Norgren.

LIMITED WARRANTY, DISCLAIMER & LIMITATION OF REMEDIES
Items sold by Norgren are warranted to be free from defects in materials and workmanship for a period of two
years from the date of manufacture, provided said items are used according to Norgrens recommended usages.
Norgren’s liability is limited to the repair of, refund of purchase price paid for, or replacement in kind of, at
Norgren’s sole option, any items proved defective, provided the allegedly defective items are returned to Norgren
prepaid. The warranties expressed above are in lieu of and exclusive of all other warranties.

There are no other warranties, expressed or implied, except as stated herein. There are no implied warranties of
merchantability or fitness for a particular purpose, which are specifically disclaimed. NORGREN’S liability for
breach of warranty as herein stated is the exclusive remedy, and in no event shall NORGREN be liable or
responsible for incidental or consequential damages, even if the possibility of such incidental or consequential
damages has been made know to NORGREN.

Norgren reserve the right to discontinue manufacture of any product or change product materials, design, or
specifications without notice.
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The Type 422 Converter is a specific design of electronic I/P converter for field mount process applications.

It features failfreeze operation, i.e. the pneumatic output is maintained at its existing level if the electrical input is

suddenly interrupted.

These converters are precision electronic pressure controllers designed for continuous process control applications.

They use internal closed loop feedback, in which outlet pressure is continuously monitored by a pressure transducer, to

give high performance and long term stability.

The instrument response has been optimised for process control applications, and gives a controlled slew rate in both

forward and relief conditions, avoiding the pneumatic inrush effects which can destabilise some control systems.

High forward and relief flow are obtained by suitable valve sizing within the instrument, giving approximately equal fill

and empty times for the actuator control volume. The graphs show the response into a typical 5 litre volume; the

response is very similar into loads up to 10 litres.

The instrument is inherently insensitive to shock and positional effects, and may be mounted directly upon a control

valve if desired.

A mounting bracket is provided for surface mounting, or the instrument may be fixed directly to rigid pipework, or may

be 2" (50mm) yoke mounted.

The electronics are enclosed within a watertight housing with seals for the span and zero adjustments.

BRIEF USER GUIDE

This is a quick guide to connecting the instrument for the convenience of engineers who are familiar with this type of

instrument. More comprehensive instructions are contained in the section on installation.

1. Connect a clean air supply of about 2 bar (30psi) to the IN port. ( 1/4" NPT)

2. Connect a pressure gauge or actuator to the OUT port. (1/4" NPT)

Caution: Do NOT use PTFE tape or similar to seal the ports. Use a minimum amount of a soft setting

anaerobic hydraulic seal, eg. Loctite Hydraulic Seal 542.

3. Connect a 4-20mA loop controller. Check that it can supply at least 6 volts at 20mA. Observe

correct polarity.

Caution: Do NOT use a voltage source.

4. Switch on the controller and the instrument should operate. It has been factory calibrated so no

further adjustment should be necessary.

NOTE: There may be a delay of a few seconds before the instrument stabilises when power is first applied.

If the instrument fails to operate refer to the Troubleshooting guide.
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Diagram 1: General Installation

Diagram 2: Response Times
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INSTRUMENT MOUNTING

The converter would normally be mounted onto a suitable surface using the mounting bracket provided.

A yoke mounting set for 50mm (2") pipe is available. A dimensional drawing is supplied.

These converters can be used mounted in any orientation, although an upright position would usually be most suitable.

They are relatively unaffected by shock although severe vibration environments should be avoided.

These instruments are protected against environmental effects to a level of IP65. Sensible positioning should be used

if the local environment is severe.

The instruments are compensated against temperature changes and will operate within the range –10 to +60°C.

To obtain maximum life they should be mounted in a position where excessive temperature variations are avoided 

if possible.

NOTE: The pneumatic exhaust is routed through slots/holes in the side of the instrument. These should not

be blocked.
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ITEM
No DESCRIPTION

1

2

3

4

5

6

7

BRACKET

WASHER

" U " BOLT

EARTH TAG

CRINKLE WASHER

POSI CH' H'D SCREW

M10 HEX' NUT

S

Z

IN OUT

SPAN

ZERO
2-HOLES ÿ6.5

1/4"NPT PORTS

73 FIXING CTRS

64 REF

56 REF

129.5 REF

81.5 REF

147.5 REF

COVER & GASKET

NOT SHOWN

WIRE CAPACITY 2.5mm
2

EARTH TAG

TO EITHER

SCREW.

64.5

32.5

COVER

5.5 REF

36 REF

HOLE TO SUIT CUSTOMERS

FITTING. (M20 MAXIMUM)

A

HOLE IN THE POS'n SHOWN

OR VERTICALLY IN THE 

DIRECTION OF ARROW "A"
CONDUIT BOX VERSION

TERMINAL TYPE MK3/2

COMPONENT APPROVAL

No 4020U/B

1   2

I/P (REMOVE 

BRACKET IF FITTED)

1

23

4567

USE THE 4 HOLES IN THE

END FACE TO MOUNT THE

I/P WITH AN HORIZONTAL

OR VERTICAL PIPING 

      ARRANGEMENT.

2 1/
2

"
DIA PIPE, `MAXIMUM' MAY BE USED.

Diagram 3: Dimensional Drawing

Diagram 4: Pipe Bracket and Connector Block
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The electrical connections should be made as shown in the General Installation Diagram. The instrument is protected

against reverse polarity, however no operation is possible in this condition.

The Type 422 Converter approximates to a constant voltage load of approximately 6 Volts across the loop terminals, ie.

it is equivalent to a 6V zener diode. For a closer representation of the load see the Input Equivalent Circuit.

It is essential that the loop controller be capable of providing a constant current in the range 4-20mA with an output

voltage of a least 6 volts.

Voltage output controllers are entirely unsuitable for the 422 converter and could severely damage 

the electronic circuits.

The available output voltage of a current loop controller will be reduced by the effects of the loop cable resistance.

If in doubt connect a resistor of value (300Ω+ Loop Resistance) across the output of the controller and measure the

current with a suitable milliameter. At the 100% setting of the controller a current of 20mA should be available.

The connector provided with the instrument conforms to DIN 43650 standards and is suitable for cable diameters of 6-

10mm. It is weather protected to IP65 if correctly installed; a sealing gasket and retaining screw are available and

should be used.

Alternative options (which should have been specified at the time of order) include an external junction box with 1/2" NPT

conduit connection, 20mm (M20) threaded hole, or PG11 or PG13.5 trumpet type connections.

PNEUMATIC INSTALLATION

These instruments are designed to operate only with clean, dry, oil free instrument grade air to BS6739:1986 or

ANSI/ASA-57.3 1975.

Dew Point: At least 10°C below minimum anticipated ambient temperature

Dust: Filtered to below 5 micron.

Oil Content: Not to exceed 1 ppm mass.

The supply pressure to the instrument should normally be set to 2 bar (30 psig) ±10% for the low pressure version and

9 bar (135 psig) ±10% for the high pressure version.

Operation is possible with input pressure between 25 and 100 psig (low pressure) and 125 to 150 psig 

(high pressure).

The inlet and outlet ports are threaded 1/4" NPT female and suitable fittings should be used. For most installations 6mm

(1/4") pipe will be adequate. If a large actuator, high flow rates or long pipework is necessary then a larger diameter

should be used.

Plastic tubing e.g Nylon, is preferable where circumstances permit, since it is normally very clean internally.

Two gauge ports are provided to facilitate direct mounting of a pressure gauge. To use one of these ports remove the

plug (1/4" Hexagon Key) and connect the gauge. These ports are also threaded 1/4" NPT female.

Under no circumstances should PTFE tape be used for sealing the fittings as this tends to shred small

particles which find their way into the instruments causing malfunctions.

The use of a soft setting anaerobic hydraulic seal is recommended, (eg. Loctite-Hydraulic Seal 542). Follow the

manufacturer’s recommendations. In particular do not use an excessive amount as this will not set and could find 

its way into the instrument.

If the air supply is not adequate quality this can normally be achieved by the use of Norgren air regulator/filter set.

Contact Norgren Leeds for details.

These types can be supplied in a variety of arrangements; contact your local Norgren distributor to determine suitable

configurations and order numbers. Suitable pipe fittings can also be supplied from the same source.
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Diagram 5: Input Equivalent Circuit
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The instrument is available in versions suitable for use in hazardous areas. The hazardous area versions carry

information on their certification on a special label. This gives an indication to the correct areas of use.

Installation of any hazardous area equipment should be made in accordance with BSEN60079-14 and also of course

to the installation and operating instructions provided for each instrument. Norgren cannot be held responsible for

incorrect installation. If a certified instrument should fail, no attempt should be made by the user to affect repair.

The unit should be returned to the factory. Norgren cannot be held responsible for any modifications to or repair of a

certified instrument as this may invalidate the certified design.

Instrinic Safety

The Type 422 is available in versions designed to intrinsic safety specifications (EN50020). It is flexible in terms of the

systems it can be connected into; that is which barriers/interface units may be used within the variations allowed on

the systems certificate. The unit is certified to intrinsic safety standard ‘ia’, for use in gas group IIC, and has a

temperature class of T4

Type ‘nL’

The Type 422 has also been designed to Type ’nL’ specification. The unit can be commissioned and adjusted without

the need for disassembly. Adjustments and connections should only be made under flammable gas free conditions. Any

attempt to disassemble the unit may invalidate the Type ‘nL’ specification.

The unit is certified to EN50021 (Type ‘nL’) for use in group IIC has a temperature classification of T6.

CONNECTOR WIRING

To install the cable remove the central fixing screw and pull the connector off the instrument. The centre block of the

connector can now be released by pushing the clip which can be seen in the retaining screw hole.

Connect the two wires as show in the installation diagram and reassemble. Note that the cover may be replaced in one

of four orientations to suit local installation requirements.

Tighten up the cable clamp fully, ensuring that the sealing washer compresses adequately onto the cable sheath.

The connector can now be pushed onto the instrument terminals with the gasket between the connector and

instrument. Insert the retaining screw and tighten sufficiently to make the gasket seal. DO NOT OVER TIGHTEN.

Type 422 Converters are fully isolated and earthing is not necessary, however, it is recommended that any screen 

or cable sheath be connected to the connector earth terminal to achieve maximum RFI immunity.

If earth bonding is required to meet local installation practice, an Earth tag is provided on the mounting bracket.
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View looking at Pins of Instrument

Diagram 6: Connector Wiring
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The Type 422 series instruments are designed for continuous operation without the necessity for routine maintenance.

The main source of failure has been found to be inadequate air quality, allowing contaminants to block internal orifices.

Air filtering is included within the instrument but cannot cope with sustained poor air quality which will always ultimately

lead to failure.

The recommendations in the Pneumatic Installation section should be rigorously observed.

Calibration

A pull-off plastic cover allows access to the span and zero trimpots without the removal of the instrument cover.

An accurate source of 4-20mA and pressure gauge are required. These should be good quality with an accuracy of

0.1% or better. The current source should be checked to ensure that it has at least 6V output compliance.

Air supply pressure should be set between 20-100 psig (1.5-7 bar) preferably about 30 psi (2 bar).

Connect the instrument as described in the Installation section.

a) Standard range instrument:

Set the current to the minimum e.g 4.00mA – the instrument outlet should be at the minimum

e.g 3.00 ±0.05 psig (0.200 ±0.003 bar). Adjust the Zero trimpot if necessary.

Set the current source to the maximum 20.00mA – the instrument outlet should be at the maximum

e.g 15.00 ±0.05 psig (1.00 ±0.003 bar). Adjust the span trimpot if necessary.

If either Span or Zero controls are adjusted it will be necessary to repeat the above steps until both ends are within the

calibration limits.

When changing between 4mA and 20mA the response time can be observed and should be approximately 6 seconds

in either direction if the load volume does not exceed a few litres.

b) Reverse action models:

This option is available on special order, field alteration is not possible. Calibration is the reverse of the

above procedure.

c) High pressure models:

As above procedure with supply pressure between 8.7 to 10 bar (125-150 psi) and adjustment limits 0.2

and 8 bar (3-120 psi).
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Assembly

This is the reverse of Dis-assembly. First spring apart the bracket clips and insert the main PCB. Next position the

Reedex valves, ensuring that they are the right way up and the seals are inserted in their corresponding ports in the

converter body casing. Position the bracket so that the Reedex valves protrude through their respective holes, and the

pressure transducer is correctly located onto the casting. Replace the two fixing screws through the access 

holes in the bracket; these must be sufficiently tight to prevent leakage around the transducer ‘O’ ring. Replace the

plastic pipe onto the supply Reedex valve. Finally reconnect the small PCB by inserting the socket into the corresponding

lug and reinserting the spacing pillars.

Fuse

An internal fuse, 125mA rating, type TR5 series is fitted to protect the electronics against severe overload, which can

only occur if the converter has been connected to a low impedance voltage source. If it is suspected that the fuse is

blown, test for continuity with a resistance meter; the fuse is soldered in position and must be replaced with care. The

fuse is replaced with a wire link on intrinsically safe certified instruments. If the supply is connected in reverse, the fuse

will not blow for a 4-20 mA signal, and the instrument will not be damaged.

If the lower, pneumatic, portion of the instrument is dis-assembled take careful note of the orientation of the parts. There

are internal air transfer passages which will be obstructed if correct orientation is not observed.

The spacer (6) includes a filter to avoid contamination of the Reedex valve (4).

Problems with the electronic circuitry are difficult to diagnose apart from obvious continuity failures of the

interconnections. Other electric faults will probably require board replacement. A circuit diagram is included for use if

suitable test facilities and personnel are available.

Quick check for Leaks and Blockages

With the unit operating normally at 100% output, remove the signal input and observe the outlet pressure reading. The

outlet pressure should remain constant.

If the outlet pressure rises then there is a leak from the inlet to the control volume. This is most likely to be caused by

contamination in the Reedex.

If the pressure falls there is a leak from the control volume and could be due to contamination of the exhaust Reedex.

The normal performance of the instrument will not be seriously affected by leaks in either direction of a few percent per

second although the failfreeze function will not be usable. However, leaks approaching this limit should be investigated

as they may indicate an incipient problem.

MAINTENANCE

Norgren operates an efficient repair service for defective instruments. In all cases repair should only be attempted by

skilled, qualified personnel who are familiar with this type of instrument.

User maintenance is generally not to be recommended for the following reasons:-

• The instrument uses surface mount electronics which cannot easily be repaired without specialised equipment.

• Air leaks may be introduce which could upset the performance of the instrument.

• Any foreign matter introduced into the pneumatics, particularly the Reedex valves, may cause malfunction.

This may not be immediately apparent, only occurring later in the life of the instrument.

Access to the electronics compartment is by removal of the top cover by means of the four screws located in the lower

corners of the body.

It is possible to replace Reedex valves and surface mount PCB with transducer. Reference should be made to the

Exploded View Diagram on page 16.

NOTE: The order of dis-assembly and assembly of the PCB is important if damage to the transducer is to

be avoided. Excess stress on the transducer connections may cause its failure.

Dis-assembly

The electronics assembly consists of 2 PCB’s; the main PCB with most components including the transducer and 

the small interconnections PCB attached to it. The two PCB’s are joined by a 7 way strip plug/socket and two

snap-on pillars.

To separate the PCB’s, separate the pillars and the plug/socket. The main PCB is held in a plastic bracket, which also

clamps the pressure transducer and supports the Reedex valves. This bracket can be removed by unscrewing the two

fixing screws through the access holes in its top, after removing the plastic tube to the supply Reedex valve. Both Reedex

valves can now be removed, desoldering their leads if replacement is required. The PCB can be removed from the

bracket by slightly springing apart the retaining clamps and pulling it out away from the bracket.
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Increasing the control volume pressure causes the pistons to move downwards, opening the inlet valve. Supply air flows

to the outlet and the outlet pressure starts to increase. This increases the force on the bottom of the pistons. The inlet

valve returns to the closed position when a state of pressure balance has been re-established.

Reducing the control volume pressure causes the pistons to rise and open the relief valve to allow the outlet pressure

to decrease. When pressure balance is once more achieved the relief valve is closed.

Pressure control is achieved by the use of two Reedex precision high speed solenoid valves. These valves operate

similarly to an electrical reed relay in which a flexible reed can be deflected by a magnetic field generated in a coil. In

the Reedex the reed has a small orifice which is normally closed by a seal. Deflection of the reed causes the orifice to

be opened.

In the steady state condition, both the inlet and outlet Reedex valves are closed. Thus a constant average pressure is

maintained in the control volume and hence at the outlet port.

The outlet pressure is constantly monitored by the electronics via the transducer. The pressure signal produced is

compared with the demand current signal to produce an error signal. The width of the pulse sent to the Reedex is

proportional to this error signal.

If the outlet pressure changes or the signal current alters then the length of the pulse sent to the appropriate Reedex

valve changes causing the average pressure in the control volume to rise or fall as required. This causes air to be

supplied or exhausted to the control volume with a subsequent change in the outlet pressure.

In order to obtain enough power to operate the Reedex, the signal current is stored in a capacitor during the 

period between pulses. Excess current is dumped through a zener diode. When a signal current is first applied to the

instrument there may be a short delay (a few seconds), whilst the capacitor charges, before control of 

pressure is achieved.

When the signal current fails neither Reedex valve is able to open and the pressure remains at the last set point value,

thus ensuring fail-freeze operation.

DESCRIPTION OF OPERATION

The principle of operation is shown in the schematic. Control of outlet pressure is achieved by variation of pressure in

the control volume.

The steady state position of the pistons is such that both valves are closed, thus minimising the air consumption. (The

diagram shows both valves open for clarity).
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Diagram 8: Operation Schematic
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SPARE PARTS
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Note: This is a typical assembly; some parts may alter for specific product variations.

1

2

3

4

5

6

7

8

9

11

10

CABLES & PIPING
LEFT OFF FOR
CLARITY OF DR'G

DESCRIPTION Item 
Field Service Kit comprising:
Reedex                                                          4
Servo Assembly                                               7
Spacer                                                             6
Gasket                                                             2
Control Diaphragm                                          5
Adjuster Cover
Assorted Screws
    
DESCRIPTION                                                Item
Printed Circuit Board Kit:                                 3
Assembled PCB                                              3
Reedex Valve                                                  4
Transducer

NOTE: The Printed Circuit Board Kit is suitable
           for units up to an output pressure of
           32psi.  Special kits are available for
           higher pressure units.
DESCRIPTION                                                Item
Base Assembly                                                8
Cover Lid                                                         1
Plug and Socket Assembly                              11

Problem Possible Causes Suggested Action

No outlet pressure Reversed current polarity or Check signal with milliameter.
Reedex not clicking. faulty connections. (No current if input reversed).

Faulty internal wiring Repair

Faulty Reedex Replace

Insufficient voltage Check for approx 6V across
terminals.

Blown fuse Replace

No Outlet pressure (Reedex Clicking) No air supply. Check pneumatic installation

Blocked internal filter Replace spacer assembly.

Continuous full output Incorrect electrical signal Check with milliameter

Maximum output not available. Supply pressure too low Check and adjust supply

Calibration error Re-calibrate.

Delay on start-up A delay on a few seconds is normal. None

Erratic operation at low pressures. Signal currents below 4mA are Increase current.
insufficient for normal operation May need re-calibration.

Erratic at all pressures. Controller cannot provide Reduce loop resistance or 
6V continuously. change controller.

Constant output pressure The instrument may be in Check electrical continuity
fail-freeze mode Check that current source can

supply 6V

Diagram 9: Exploded View

Please quote item no. for correct spare part



SPECIAL CONDITIONS FOR SAFE USE

19

TYPE 422  I/P CONVERTER

Media Oil free dry air filtered to 5 micron

Input Signal 4-20mA, Two Wire

Output Signal 0.2-1 bar (3-15 psi) low pressure
0.2-8 bar (3-120 psi) high pressure

Control Characteristic Linear, Pressure Proportional to signal 
Reverse action model to special order

Supply Pressure Range 1.5-7 bar (20 to 100 psi) low pressure 
8.7-10 bar (125-150 psi) high pressure

Preferred Range (low pressure) 1.7-2.2 bar (25 to 35 psi)

Operating Temperature Range -20ºC to +70ºC

Compensated Temperature Range -10ºC to +60ºC

Environment Protection IP65

RFI/EMI Protection is Incorporated

TYPICAL PERFORMANCE FIGURES

Accuracy ±0.5% span (low pressure)
±1.0% span (high pressure)

Supply Pressure Effect Negligible

Temperature Effect Typically < ± 1% fs over compensated range, span and zero

Response Time (10-90%) 6 seconds (0.2-1 bar version)

Flow Capacity up to 300nL/min (10 scfm)

Minimum outlet Pressure < 140 mbar (2psi)

Air Consumption (typical) 200cc/min (low pressure)
400cc/min (high pressure)

Start Up Time from Power up < 6 seconds into 5 Litres

Loop Voltage Drop 6 Volts ± 0.5V

Electrical Isolation Tested to 500V DC

Reverse Protection 125 mA

Over Current Protection 125 mA

Long Term Stability < 0.5% Span pa

Rangeability < ± 20% on Zero & Span Trimpots

Life Better than 1,000,000 f.s. cycles

Vibration / Shock Resistance Negligible effect for vibration level up to 3g, 5-500Hz

18

TYPE 422  I/P CONVERTER

SPECIFICATIONS



SPECIAL CONDITIONS FOR SAFE USE

21

TYPE 422  I/P CONVERTER

SPECIAL CONDITIONS FOR SAFE USE

20

TYPE 422  I/P CONVERTER



SPECIAL CONDITIONS FOR SAFE USE

23

TYPE 422  I/P CONVERTER

SPECIAL CONDITIONS FOR SAFE USE

22

TYPE 422  I/P CONVERTER



25

TYPE 422  I/P CONVERTER

24

TYPE 422  I/P CONVERTER

EC DECLARATIONSEC DECLARATIONS



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


