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Recommended Spare parts 205101 for 1J006 burner
installation
For start-up operation
Pos. Qty. Description
1 2 Ignition rod, code no. 20211
2 2 Flame rod, code no. 20212 special , L= 102 mm
3 1 Ignition transformer, code no. 00.7100007.01
For 2 years operation

1 6 Ignition rod, code no. 20211
2 6 Flame rod, code no. 20212 special , L= 102 mm
3 2 Ignition transformer, code no. 00.7100007.01
4 3 High limit gas pressure switch LGW150A4/2

IP65, 30-150 mbar

code 00.9102514.27
5 1 Coil for MVDLE515/5, 230V/50/60Hz, P65

coil no. 300, 229986
6 1 Proportional gas controlvalve FRNG515

code no. 00.91050756.12
7 1 Controlmotor ARIS NL6020, 230V/50Hz

incl. 2x position switch, IP65

code nr. 605356.203
8 1 Coil for MVD5080/5, 230V/50/60Hz, IP65

coil no. 550, 229989
9 1 Leakage gas pressure switch LGW150A4/2

P65, 30-150 mbar

code 00.9102514.27
10 1 Combustion air blower, type QT/HE 3060, 18,5 kW

3x400V, 50/60Hz (excl. silencer/filter)
Eclipse Combustion Combustion Tec Exothermics AlgaseSDI
Combustion Burners Oxygen-Fuel Burners Heat Exchangers Liquid Vaporizers &

& Equipment & Equipment & Recuperators Gas Mixing Equipment
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Pos. Qty. Description

11 1 Combustion air pressure switch LGW150A4/2
P65, 30-150 mbar
code 00.9102514.27

12 1 Burner relais LGK 16.333A27, 230V/50Hz
code no. 00.9123030.00

13 1 Leaktest controller LDU11.623A27
code no. 00.9123302.00

14 1 Temperature limit switch STBow......
code nr. 00.9103002.01

15 1 Temperature controller DICONS00 incl.
output 1 and 2 3 pnt stepping
output 3,4 and 5 relais
input 1 and 2 analog universal
code nr. 605356.251

16 1 Temperature limit switch iTRON 08
code nr. 00.9104004.01

Validity of the quotation:
3 months after date of quotation

Price:
Excl. VAT, packing, mounting and start up in the field. Our prices are do not included
any costs for tests or inspections by client, authority or third party.

Delivery:
EXW Gouda, The Netherlands (Incoterms 2000)

Delivery time:
4 weeks after written order

Eclipse Technical Services:

We can quote commissioning of the equipment by Eclipse Global Services, with offices and
support locations throughout the world.

Eclipse trained Field Service Technicians are also available to conduct maintenance and a
thorough systematic inspection of all safety related features and functions of your
combustion system at your convenience.

Eclipse Combustion Combustion Tec Exothermics AlgaseSDI

Combustion Burners Oxygen-Fuel Burners Heat Exchangers Liquid Vaporizers &
& Equipment & Equipment & Recuperators Gas Mixing Equipment
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Payment:
100% on delivery, payment within 8 days after date of invoice net cash
This quotation is subject to the terms and conditions as specified in the
Orgalime 2000
We trust to have served you with this quotation and we look forward to
receiving your comments.
Best regards,
Peter Biermans.
Eclipse Combustion Combustion Tec Exothermics Algase5D|
Combustion Burners Oxygen-Fuel Burners Heat Exchangers Liquid Vaporizers &

& Equipment & Equipment & Recuperators Gas Mixing Equipment
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- Bulletins

Description

Burner Data
Installation Guide
Blower

Ignition transformer
Pressure switch
Gascock

Gascock

Gascock

Gasfilter

Pressure regulator
Pressure regulator
Pressure gauge
Push button cock
Solenoid valve
Control vaive
Control motor
Burner relay

Gas leakage tester
Temperature controller
High temperature switch
Level limit switch

: Type

. 1Jo6

N

: QT/HE 3080
: TRS820P/T2
. LGW A4
: KH 84

: KSN 75
1710

1 502116

: FRNG

1 J125

. 1482

. VE

: MVD /5
: BVM

o NL

: LGK

. LDU

. Dicon

. STBOw

. FTL50A

Eclipse Combustion bv

330-6
330

5.08

414

6.20
720

7785
7696
70.3570
701130

Make

Eclipse

Eclipse

Alldays Peacock
Cofi

Dungs

Bee

Bee
Rubinetterie
Marchel

Dungs

Jeavons

Eriks

AZ.

Dungs

Eclipse

Aris

Landis & Staefa
Landis & Staefa
Jumo

Jumo

Endress + Hauser

Language

mmmmmmmmmmmmmmmmmmmMmm







Data 330-6
12/00

Ecligse

- ImmersodJet

Burners

Model 6” IJ

Version 2.20 |

Main Specifications

Blower Type 10"w.c. Packaged (60Hz) | 15"w.c. Packaged (60Hz) | Remote Blower
Maximum Input (Btu/hr) 2,000,000 2,500,000 3,600,000
Minimum Input (Btu/hr) 300,000 300,000 300,000
Air Inlet Pressure ("w.c.} @Max. Input
— Air pressure at burner inlet (Tap "A") o 14.4 30
Main Gas Pressure ("w.c.)
into regulator Max. 125 125 125 |
Min. 14 21 41 |
Tube Backpressure ("w.c.) 2.6 4 9.2 J;
Weight-less actuator (Ibs) 275 290 185 |
CO emissions (ppm) <100 <100 <100
Piping N.PT.or BSP .
Flame Detection Flamerod or U.V. Scanner. ‘
Fuel (N Natural gas, Propane, Butane .
For any other mixed gas, contact Eclipse for orifice sizing. |

() Different fuels require different nozzles and orificies. |

« All information is based on laboratory testing with a tube effective length of 50.4 feet. Different tube sizes and |
conditions may affect the data.

= All information is based on standard tube design. Changes in the tube will alter performance and pressures. |

» All inputs based upon gross caloric values.
« Eclipse reserves the right to change the construction and/or configuration of our products at any time without

being obliged to adjust earlier supplies accordingly.
* Plumbing of air and gas will affect accuracy of orifice readings. All information is based on generally acceptable
air and gas piping practices,

JLCEIPSE

© Innovative Thermal Solutions
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"Performance Data
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i.5" NPT
or BSP
Gas Inlet

1N
_________ %..

259
10.2)
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Dimensions & Specifications
Dimensions in mm (inches)

N

1
1
¥
]

)

491 294 12 (472)
< _ 560
al (19.3) | (1.57) < — (2205) | __. Adapter
Note: See Remote Blower drawing | 676 To @ Gas Inlet to tank wall
below for Tap locations. s B > < 26.61) > 101.6 (4) Max.
View A A
8 x 45
g:a
| B
PR . A 60 HZ 50 HZ c D
} pre(s):\:re 508mm | 330mm | 30émm | 958mm | 545mm
e ] 20007 | (12997 | (12.04") | (37.71") | (21.45")
,Qr $328mm - -
| (12917 pr*:;g]‘re 533mm | 362mm | 320mm | 1013mm | 604mm
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2167.5mm \¢\ 'Q/ 8 x® | 2mm blower ( ) ( ) ( ) ( ) (23 78"
(6.59") o360mm (047
{ (14.17)"
1.5" NPT Remote Blower
or BSP 4" NPT |(if;r761‘r";1
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1
342mm il 1
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Tap llAll
21 Imm
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Tap |.B" ( l )”/, L
49§ e 676mm .
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3 4@@] l
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COPYRIGHT

DisCLAIMER NOTICE

LiAaBILITY AND
WARRANTY

Copyright 2003 by Eclipse, Inc. All rights reserved worldwide.
This publication is protected by federal regulation and shall not
be copied, distributed, transmitted, transcribed or translated into
any human or computer language, in any form or by any means,
to any third parties, without the express written consent of
Eclipse, Inc., Rockford, lllinois, U.S.A. '

We reserve the right to change the construction and/or
configuration of our products at any time without being obliged
to adjust earlier supplies accordingly.

The material in this manual is believed adequate for the intended
use of the product. If the product, or its individual modules or
procedures, are used for purposes other than those specified
herein, confirmation of their validity and suitability must be
obtained. Eclipse, Inc. warrants that the material itself does not
infringe any United States patents. No further warranty is
expressed or implied.

We have made every effort to make this manual as accurate and
complete as possible. Should you find errors or omissions, please
bring them to our attention so that we may correct them. In this
way we hope to improve our product documentation for the
benefit of our customers. Please send your corrections and
comments to our Documentation Manager.

It must be understood that Eclipse’s liability for its products,
whether due to breach of warranty, negligence, strict liability, or
otherwise, is limited to the furnishing of such replacement parts
and Eclipse will not be liable for any other injury, loss, damage or
expenses, whether direct or consequential, including but not
limited to loss of use, income of or damage to material arising in
connection with the sale, installation, use of, inability to use or
the repair or replacement of Eclipse’s products.

Any operation expressly prohibited in this Guide, any adjustment,
or assembly procedures not recommended or authorized in
these instructions shall void the warranty.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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About Ehis manual

AUDIENCE This manual has been written for people who are already
familiar with all aspects of an immersion burner and its add-on
components, also referred to as “the burner system.”

These aspects are:

( e installation

w - use

° maintenance,

The audience is expected to have experience with this kind of

equipment.

Installation Guide No. 330

e  This document

IMMERSOJET

DocuUMENTS
Data Sheet No. 330-2, 330-3, 330-4, 330-6, 330-7, 330-8

= Available for individual I} models
+ Required to complete instaflation in this guide

Design Guide No. 330

+ Used with Data Sheet to design burner system

Price List No. 330

A . ¢ Used to order burners

ReLATED DOCUMENTS » EFE 825 (Combustion Engineering Guide)

 Eclipse bulletins and Info Guides:
610,710,720,730,742, 744, 760, 930
Purpose

The purpose of this manual is to make sure that the design of a
safe, effective and trouble-free combustion system is carried out.

Eclipse immersodet v2.20 Installation Guide 330, 9/26/03




DoOCUMENT
CONVENTIONS

How To GET HELP

There are several special symbols in this document.You must
know their meaning and importance.

The explanation of these symbols follows below. Please read it
thoroughly.

):\é 4 Danger:

Indicates hazards or unsafe practices which
WILL result in severe personal injury or even
death.

Only qualified and well trained personnel are
allowed to carry out these instructions or
procedures.

Act with great care and follow the instructions.

@ Warning:
Indicates hazards or unsafe practices which
could result in severe personal injury or damage.

Act with great care and follow the instructions.

w Caution:

Indicates hazards or unsafe practices which could result in
damage to the machine or minor personal injury.
Act carefully.

ﬁ Note:

Indicates an important part of the text. Read thoroughly.

If you need help, you can contact your local Eclipse Combustion
representative.You can also contact Eclipse Combustion at any
of the addresses listed on the back of this document.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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ProbucT
DEscrIPTION

FEATURES

Introduction

The Immersoet (lf) is a nozzle-mix tube-firing burner that is

designed to fire at high velocities through small diameter

immersion tubes. The standard burner includes a packaged

blower, actuator control motor, integral butterfly valve, ratio

regulator, burner body, combustion chamber, nozzle (specific to

fuel used), rear cover, spark and flame rods, and gas orifice (also

specific to fuel used). )

The Immersojet Burner

The combustion gases from the burner scrub the inner tube
surface and produce high heat transfer-rates. This, in
combination with the high velocity flow through the smaller
diameter tubes allows for system efficiencies in excess of 80%.

The smaller 1] tubes also have smaller bends which means less
tank space is occupied by the tubes.With a combustion
chamber that is integral to the burner body, the new version of
the Immersojet can sit lower on the tank than previous |
models.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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INTRODUCTION

SAFETY

In this section you will find important notices about safe
operation of a burner system.

\}24;\ Danger:

The burners covered in this manual are designed
to mix fuel with air and burn the resulting
mixture. All fuel burning devices are capable of
producing fires and explosions when improperly
applied, installed, adjusted, controlled or
maintained.

Do not bypass any safety feature; You can cause
fires and explosions.

Never try to light the burner if the burner shows
signs of damage or malfunctioning.

@ Warning:

The burner is likely to have HOT surfaces.
Always wear protective clothing when
approaching the burner.

This manual gives information for the use of these burners
for their specific design purpose. Do not deviate from any
instructions or application limits in this manual without
written advice from Eclipse Combustion.

Read this entire manual before you attempt to start the
system. If you do not understand any part of the
information in this manudl, then contact your local Eclipse
representative or Eclipse Combustion before you continue.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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CAPABILITIES

OPERATOR
TRAINING

ReEPLACEMENT PARTS

Adjustment, maintenance and troubleshooting of the
mechanical and the electrical parts of this system should be
done by qualified personnel with:good mechanical aptitude and
experience with combustion equipment. '

The best safety precaution is an alert and competent operator.
Thoroughly instruct operators so they demonstrate an
adequate understanding of the equipment and its operation.
Regular retraining must be scheduled to maintain a high degree
of proficiency.

Order replacement parts from Eclipse only.Any customer-
supplied valves or switches should carry UL, FM, CSA,CGA and/
or CE approval where applicable.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03




INTRODUCTION

HANDLING AND
STORAGE

PosITION OF
COMPONENTS

APPROVAL OF
COMPONENTS

Limit controls and safety
equipment

- Installation

In this section you will find the information and instructions
needed to install the burner and system components.

Handling

I. Make sure the area is clean.

2. Protect the components from weather, damage, dirt and
moisture,

3. Protect the components from excessive temperatures and
humidity.

Storage

I. Make sure the components are clean and free of damage.

2. Store the components in a cool, clean, dry room.

3. After making sure everything is present and in
good condition, keep the components in original packages
as long as possible.

The position and amount of components are determined by the
kind of control method chosen. All the control methods can be
found in Design Guide 330, Chapter 3 “System Design” Use the
schematics in that chapter to build your system.

All limit controls and safety equipment must comply with the
current following standards:

* NFPA Standard 86

* NFPA Standard 86C

All devices must be listed, certified or approved by the
following agencies:

<UL

*FM

*« CGA

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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Electrical wiring

Gas piping

Where to get the standards

All the electrical wiring must comply with one of these

standards: .

»  NFPA Standard 70
°  ANSI-CI198]

« EN 746-2

The electrical wiring must also be acceptable to the local
authority having jurisdiction.

All the Gas piping must comply with one of these standards:
* NFPA Standard 54

e ANSI Z223

* EN 746-2

The gas piping must also be acceptable to the local authority
having jurisdiction., -

The NFPA Standards are available from:
National Fire Protection Agency
Batterymarch Park

Quincy, MA 02269

The ANSI Standards are available from:
American National Standard Institute
1430 Broadway

New York, NY 10018

The UL Standards are available from:
333 Pfingsten Road
Northbrook, IL 60062

The FM Standards are available from:
1151 Boston-Providence Turnpike
PO.Box 9102

Norwood, MA 02062

The CGA Standards are available from:
55 Scarsdale Road S

Toronto, Ontario
Canada M3B 2R3

Information on the EN standards, and where to get the
standards is available from:

Comité Européen de Normalisation
Stassartstraat 36

B- 1050 Brussels

Phone: +32-2519681 |

Fax: +32-25196819

Comité Européen de Normalisation Electronique
Stassartstraat 36

B- 1050 Brussels

Phone: +32-25196871

Fax: +32-25196919

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03




CHEecKLIST BEFORE
INSTALLATION

Intake

To admit fresh combustion air from outdoors, provide an opening
in the room of at least one square inch per 4000 Btu/hr.

If there are corrosive fumes or materials in the air, then supply
the burner with clean air from an uncontaminated area.
Exhaust

Do not allow exhaust gases to accumulate in the work area.
Provide some positive means for exhausting them from the
building.

Access

Make sure the burner is installed in such a way that it is easily
accessed for inspection and maintenance.

Environment

Make sure that the local environment matches the original
operating specifications. Check the following items:

* voltage, frequency and stability of the electrical power.
* type and supply pressure of the fuel.

= availability of enough fresh, clean combustion air.

+ humidity, altitude and temperature of air.

+ presence of damaging corrosive gases in the air.

Configuration
Verify the configuration of the Immersojet burner package:

»  Make sure piping orientation is correct. See page 12 of this
manual for guidance on changing the orientation.

« Make sure spark plug is installed.

+ Make sure flame sensor is installed. It may be either a flame
rod or a U.V. scanner, depending on the type of flame
monitoring control system being used.

For detailed information on how to install and connect a flame
rod, refer to:

* Bulletin / Info guide 832.

For detailed information on how to install and connect a U.V.
scanner, refer to:

+ straight U.V. scanner; Bulletin / Info Guide 854

«  90° U.V.scanner; Bulletin / Info Guide 852

« self-check U.V. scanner; Bulletin / Info Guide 856.

Eclipse immersoJet v2.20 Installation Guide 330, 9/26/03
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"~ PREPARE THE BURNER

Rotate the rear cover plate
assembly (optional)

Component Locations

12

Eclipse immersodet v2.20 installation Guide 330, 9/26/03

Immersojet burners are designed to be easily installed under a
variety of conditions. Some minor preparation-may be required
to install the new Immersolet into specific systems.

Component Positions

It is possible to change the relative position of the gas inlet to
the air inlet. This can be convenient for the routing of the piping
The following procedure illustrates how to rotate the rear cover
plate assembly: ‘

wga_migg

The ratio regulator must be installed with the spring
housing in a vertical upright position. The burner system
will not operate properly if the ratio regulator is not
correctly installed. If the rear cover plate assembly is
rotated, make sure the ratio regulator is positioned
properly. Adding pipe lengths can increase pressure drop
and effect performance.

To rotate the rear cover plate assembly:

i

Y

6.

2
3
4.
5

Disconnect loading line at ratio regulator.

Remove outer bolts. @

Rotate rear cover plate assembly €} to desired position.
Reinsta“ outer boles. @

Position the ratio regulator with the spring housing in a
vertical upright position.

Reconnect loading line at ratio regulator . If necessary,
connect loading line to the burner pressure tap connection
on opposite side of air inlet.

" o




INSTALLATION

Burner

Adapter

Tank
Wall

Piping

4"
}‘_Max.

Dimensions

Bolt the burner to the immersion tank wall or immersion tube
flange. For bolt hole patterns, see the Data Sheet for your

_ Immersolet model.

w | Caution

If adapters are used, burner flange should not be spaced
farther than 4” from tank wall,

Tank wall

Make sure that the wall of the tank is strong enough to carry the
- weight of the burner. If necessary, reinforce the tank wall area

where you plan to install the burner.

W coution

Burner body surface temperature near the flange can exceed
200 deg. F (100 deg. C ) If an adapter flange is used, higher
temperatures may occur. Allow a free, convective flow of air
around the burner and do not cover with insulation.

Layout

install all the piping as shown in the system schematics found in
Chapter 3 of If Design Guide 330.

Support the piping

Use brackets or hangers to support the piping; don't let burner
support the weight of the piping. If you have questions, consult
your local gas company.

Pipe connections

1. Install a pipe union in the line to each burner. This simplifies
removal of the burner.

Avoid piping configurations that could cause high
pressure drops. Read the following notes and contact
Eclipse Combustion with any questions.

W Mo

Flexible pipe nipples may cause higher pressure drops than
equivalent standard pipes. Consider that when sizing the lines.

s L.

Eclipse ImmersoJet v2.20 installation Guide 330, 9/26/03
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Valves

Closed

Valve Orientation

Ratio Regulator

Flame monitoring control
system

Motor
BV  Shaft—
Shaft :

Set
Bl Screws
'R
(R

» “ Control - +..
Motor.- -

-] Washers

Coupling

Control Motor

g o ‘

The pressure drop of the gas and the air in the piping is a
critical parameter. Make sure that the size of all the piping is
large enough to prevent excessive pressure losses. Refer to
Eclipse Engineering Guide EFE 825, page |3 for details.

Valve orientation

Install all the valves in such a way that the arrow (if bpresent) on
the valve body points in the direction of flow.

Gas cocks

Make sure that the handle of a gas cock is at a right angle to the
valve body when the valve is in the closed position. This is an
important position indicator. '

. A
—

Ratio regulator

The ratio regulator is installed on the burner at the factory. When
mounting the burner, be sure that gas flow through the regulator is
horizontal and the spring housing points upward.

For information, refer to the Bulletins of the flame mbnitoring

control system: '

* Veriflame; Bulletin 818

*  Multiflame; Bulietin 820

* Bi-Flame; Bulletin 826. - ’ L

Control Motor

Install a control motor to modulate the air butterfly valve if not
previously installed on the burner.

Note:

Be sure the control motor shaft and air butterfly valve shaft
are aligned properly. If using an Eclipse Actuator Mounting
Farts Kit, the supplied washers may be used as shims (stacked
0, 1, or 2 high) to ensure proper alignment. Additionally, a
flexible coupling can be used to handle minor misalignment.

Eclipse ImmersodJet v2.20 Installation Guide 330, 9/26/03
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CHECKLIST AFTER
INSTALLATION

To verify proper system installation, do the following:

I
2,

Brra s

Make sure that there afe no leaks in the gas lines or the air lines.

Make sure all the components of the flame monitoring
control system are properly installed. This includes verifying
that all switches are installed in correct locations and all
wiring, pressure and impulse lines are properly connected.

Make sure components of spark ignition system are installed
and functioning properly.

Make sure that the blower rotates in the correct direction. If
incorrect, then have a qualified electrician rewire the blower

to reverse its rotation.

Make sure all valves are installed in proper location and
correctly oriented relative to the gas or air flow direction.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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Adjustment, Start &
Stop

INTRODUCTION In this chapter you will find instructions on how to adjust a system,
and how to start and stop a system.

\}:: Danger:

Do not bypass any safety feature. You can cause fires
and explosions. b }
Obey the safety precautions in Chapter 2 "Safety".

Read all of this chapter before starting your system.

ADJUSTMENTS Preparation

I. Set the air pressure switch so that it drops out at 4" w.c. (10
mbar) below the air inlet pressure listed in the appropriate I Data
Sheet.

2. Set the low gas pressure switch at 4" w.c. (10 mbar) below the gas
pressure measured at the inlet to the main gas valve train.

3. Set the high gas pressure switch at 4" w.c. (10 mbar) above the
gh gas p
gas pressure measured at the inlet to the main gas valve train.

PN

. Close all the burner gas cocks.

5. Try to light the burner to be sure that the flame monitoring
system indicates a flame failure. E N

Activate pressure switches and other limit interlocks. Make sure
that the main gas valve train closes.

o~

S

Danger:

If simulated limits or simulated flame failures do
not shut down the fuel system within the required
failure response time, immediately correct the
problem before proceeding.

Eclipse immersoJet v2.20 Installation Guide 330, 9/26/03
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ADJUSTMENTS
(CONTINUED)

Control Panel Settings

During burner adjustment, you will need to drive the control
motor to high and low fire several times.You may do this with
the process temperature control, setting it to a higher
temperature for high fire or a lower temperature for low fire;
or your equipment may be fitted with a manual override
attached to the control motor. Before attempting to adjust the
burner, determine how you will control the motor position and
become familiar with the method.

Regulator Settings

The main gas regulator must be adjusted to supply minimum
fuel pressure at the ratio regulator inlet per the data sheet.
Higher gas pressures may be required for operation at firing
rates greater than 1,000,000 Btu/hr. See the appropriate Data
Sheet 330 for your burner. Maximum fuel pressure at the ratio
regulator is dependent on the regulator model. See Bulletin
742 for additional information.

e N ; T R
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Air Adjustment

Air Butterfly
Inside Bumer

Slot Parallel
to Butterfly

Set Screw
Control Motor

Figure 4.1
Air Adjustment

Figure 4.2
BV Rotation

Gas Valves

Close all manual and automatic gas valves.

Packaged Blower—Low Fire Air

ﬁ Note: '
The slot on the end of the butterfly valve shaft is parallel to the
plane of the butterfly.This can be used as a visual indication of
valve position. '

I. Drive the control motor to the low fire position.

2 Loosen the setscrew on the motor side of the flexible coupling.

3. Adjust the air butterfly valve until the slot is perpendicular to the
air flow.

4, Hold the shaft firmly in place and tighten the setscrew.

Packaged Blower—High Fire Air

I. Drive the control motor to the high fire position (fully open).

R

The actuator must open the BY as shown in figure 4.2. If it does
not, refer to the actuator’s literature for instructions on how to
reverse the direction of travel.

2 Verify that the slot on the end of the butterfly valve shaft is
parallel to air flow (fully open). If necessary, adjust the control
motor travel for high fire.

3. Cycle the control motor several times, checking high and low fire
positions. If they don't repeat, check for a loose valve shaft
coupling or binding of the motor or valve.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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Gas Adjustment

High Fire Gas Adjustment

High fire gas flow requires no adjustment. The size of the integral
gas orifice is selected based on the fuel (natural gas, propane or
butane) specified at the time the burner is ordered.

Note:

Ratio regulator is used only to adjust low fire gas. Adjustment
will NOT affect high fire gas.

Low Fire Gas Adjustments
Low fire gas adjustment is factory set for most applications. It can
be field adjusted if necessary:

. Drive the air butterfly valve to low fire.
Make sure the combustion air blower is running.
Open manual gas cock.

Start the ignition sequence through the flame monitoring
control system.

a W -

}‘\"q/ Danger:

Do not touch the ignition plug or the ignition wire
when the ignition is on. You will get a shock.

5. If burner does not light, turn thusting screw on the ratio
regulator 1/2 wrn clockwise OV and repeat step 4.

Note:

Initially it may be necessary to repeat step 4 two or three times
to purge all the air out of the gas pipework.

6. After the burner is ignited, drive the air butterfly valve to high
fire. Make sure the burner stays lit.

[P S
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START PROCEDURE

STopr PROCEDURE

3

1. Open all the manual gas cocks to the burner.

2, Start the control system (steps may be manual or automatic):

* Start the blower (if controlled separately)

* Allow time to purge tube '

¢ Initiate low fire start _ -

» Start the flame monitoring system and ignition sequence

3. Verify that flame is present at the burner.

Danger:

If a burner does not light, and the system does
not shut down automatically, then you must
close the main gas cock. Ar uncontrolled flow of
gas can cause fires and explosions.

To avoid electric shock, do not touch the ignition
plug or the ignition wire when the ignition is on.

}. Stop the control system:

» Stop the flame monitoring system
 Stop the blower (if controlled separately)

¢ For extended shutdown periods, shut off the main
power to the control system

2. Close all the manual gas cocks to the burner.

3. For extended shutdown periods, shut off the manual valves
in the burner gas line upstream of the main gas regulator.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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Maintenance &
- Troubleshooting

INTRODUCTION

This section is divided into two parts:

»  The first part describes the maintenance procedures.

s The second part helps identify problems that may occur,and gives advice on how to solve
these problems.

MAINTENANCE

Preventive maintenance is the key to a reliable, safe and efficient system.The core of any preventive
maintenance program is a list of periodic tasks.

Following are suggestions for a monthly list and a yearly list.

g o

The monthly list and the yearly list are an average interval. If your environment is dirty, then the intervals
may be shorter. Other standards may take precedence for your particular application.

Monthly Checkdist Yearly Checklist
I. Inspect flame-sensing & ignition devices for * Perform all monthly checks plus:
good condition and cleanliness. . Leak test shut-off valves for tightness of closure.
2. Testall the alarm systems for proper signals. 2. Inspect loading lines for leaks.
3. Check valve motors and control valves for 3. Make sure that the following components are not
free, smooth action and adjustment. damaged or distorted:

. + the burner nozzle
4, Test the interlock sequence of all safety

equipment; manually make each interlock fail,
noting that related equipment closes or stops
as specified by the manufacturer. 4. Inspect the immersion tube for leaks and
excessive corrosion.

¢ the spark plug
* the flame sensor

5. Test main fuel hand-valves for operation.

6. Clean or replace the combustion air blower filter.

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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TROUBLESHOOTING
GUIDE

Cannot initiate start sequence

» Main power is off

Make sure power is on to
control system

* No power to control

Call qualified electrician to

investigate

* Air pressure switch has not
made contact

Check air-pressure switch
adjustment

- Check air filter

Check blower rotation

Check outlet pressure from
blower

Check tubing and electrical
connections to pressure switches

= High gas pressure switch has tripped

Check incoming gas pressure
Adjust gas pressure if
necessary

Check pressure switch
setting and operation

* Low gas pressure switch has’
activated '

. Check incoming gas pressure

Adjust gas pressure if
necessary

Check pressure switch
setting and operation

* Malfunction of flame monitoring
control system such as shorted
out flame sensor or electrcial
noise in the sensor line

Have a qualified electrician
investigate and rectify

» Purge cycle not completed

Check flame monitoring control
system, purge timer, interlocks
and limit switches

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03




Start-up sequence runs but
burner does not light

No ignition:
¢ There is no power to the
_ignition transformer

Restore power to the ignition
transformer
Check flame monitor control

No ignition: -

¢ Open circuit between the
ignition transformer and the
spark plug

Repair or replace the wiring and
connectors to the spark plug
Check ground connection to the
transformer

No ignition:
* The spark plug needs cleaning

Clean the spark plug

No ignition:
* The spark plug is not correctly
grounded to the burner

Clean the threads of the spark
plug and the burner

Do not apply grease to the thread
of the spark plug

Too much gas:
* Wrong orifice or no orifice
installed or wrong nozzle

Check orifice size for fuel type
Check nozzle number for fuel

type

Too much gas:
 Damaged ratio regulator

Replace ratio regulator

Too much gas:
* Gas pressure out of the main gas
pressure regulator is too high

Adjust main gas regulator
If necessary, remove regulator and
investigate

Not enough gas:
 Gas valve not open

Check all manual valves
Check wiring to automatic gas
shut-off valve

Not enough gas:
« Start gas solenoid valve does
not open

Check solenoid valve coil for
proper operation. Replace if
necessary

Not enough gas:
* Air in the gas line

Open gas cock
Purge gas line

Not enough gas:
« Damaged or missing ratio regula-
tor loading line

Inspect and replace as required

Not enough gas:
« Damaged ratio regulator

Inspect and replace as required

Not enough gas:
* Improper orifice

Check orifice size for fuel type

Not enough gas:

* The gas pressure out of the
main gas pressure regulator is
too low

Adjust main gas regulator
If necessary, remove regulator and
investigate

Not enough gas:
* Wrong nozzle for fuel type

Check nozzle number for fuel
type

Eclipse ImmersoJet v2.20 Installation Guide 330, 9/26/03
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The low fire flame is weak or
unstable

° Low fire adjusted too low

| Increase low fire gas setting

* Not enough gas

Check gas adjustment and
modify to increase gas flow

* Not enough air

Check air adjustment

Investigate any change, i.e.
blocked filter, loose connections

The burner goes off when it
cycles to high fire

¢ Insufficient air
(flame too rich)

Check air adjustment
Check air filter, clean or
replace if required

Check ratio regulator and
loading line

* Insufficient gas

Check ratio regulator and loading line
Check main gas regulator

The burner is erratic and
does not respond to
adjustment

p iy

* Flame signal weak

Check condition of flame
monitoring device

¢ Internal damage to the
burner. Some parts inside
the burner may be loose or

dirty

Contact your Eclipse
Combustion representative
or the Eclipse factory

The burner is unstable or
produces soot or smoke

» The air/gas ratio is out of
adjustment

Check adjustments, ratio
regulator and loading lines

Cannot achieve full capacity

* Air fﬁter is blocked

Clean or replace the air
filter

* Gas pressure is too low into the
main gas pressure regulator

Adjust gas pressure

* Increased tube pressures

Check for blockage

 Poor piping practices

Contact factory

24
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CONVERSION
FAcTORS
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| Appendix

Metric to English.

cubic meter (m?) cubic foot (ft) . 3531
cubic meter/hour (m’/h) cubic foot/hour (cfh) 35.31
degrees Celsius (°C) degrees Fahrenheit 3 (°Cx1.8) +32
kilogram (kg) pound (Ib) 2.205
kilowatt (kW) Btu/hr 3414
meter (m) foot (ft) 3.28
millibar (mbar) inches water column ("wc) 0.401
millibar (mbar) pounds/sq in (psi) 14.5 x 102
millimeter (mm) inch (in) 3.94 x 102
Metric to Metric.
FroM To " MutTieLy BY
kiloPascals (kPa) miflibar (mbar) 10
meter (m) millimeter (mm) 1000
millibar (mbar) kiloPascals (iPa) 0.1
millimeter (mm) meter (m) 0.001
English to Metric.
From To ~ 'MuLTiPLY BY
Bwu/hr kilowatt (kW) 0.293 x 10
cubic foot (ft*) cubic meter (m?) 2.832 x 102
cubic foot/hour (cfh) cubic meter/hour (m*h) 2.832 x 107
degrees Fahrenheit (°F) degrees Celsius (°C) (°F-32) <18
foot (ft) meter (m) 0.3048
inches (in) millimeter (mm) 254
inches water column ("wc) millibar {mbar) 2.49
pound (Ib) kilogram (kg) 0.454
68.95

pounds/sq in (psi)

millibar (mbar)
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Part Numbers
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Drawing, packaged
Gasket, mounting
PF. plug test, 1/8* NPT

Body

Chamber, combustion

Screw, M4 x 16

Plate, adapter, RC

Screw, M8 x 22

Cover, rear

Spark rod, 1/2' NPT

Peepsight

Flamerod, 1/2" NPT

UV scanner adapler

Seal, O'Ring, Viton

Screw, hex head, M8 x 45, gas inlet block
Screw, socket head, M8 x 50 (BV Only)
Fitting, tube, Prestolok

Tube, nylon

Nameplate, ImmersoJet burmer

Screw, drive, nameplate

Plug, 3/4° NPT

Nozzle, machined, Natural Gas
Nozzle, machined, Propane/Butane
Actuator, EMP-423-5

Actuator, EMP-424-5

Honeywell M9174-C-7284

Actuator, EMA-418-1

Actuator, Eclipse Rotary

Blower

Fitter

Grille

Fitter/silencer

Plate, orifice, Natural Gas

Plate, orifice, Propane

Plate, orifice, Butane

Coupling

Motor, blower

Nipple, NPT

Nipple, BSP

Block, inlet, gas - NPT

Block, inlet, gas - Re

Regulator, ratio, NPT

Regulator, ratio, BSP

Butterfly valve, packaged blower

Block, inlet, air - NPT, remote blower
Block, inlet, air - BSP, remote blower
Screw, hexhead, Md x 12

Screw, buttonhead, M6 x 12

Actuator mounting kit - Honeywell
Actuator mounting kit - Eclipse

Actuator mounting kit - Edipse Rotary with blower
Actuator mounting kit - Edipse Rotaty less blower,
Switch, air

Kit, air switch mounting

Screw, M6 x 12

Plug

*

Fooe

Quantity varies with product configuration

Not Hlustrated

#4% Applies to remote blower models.
Packaged blower models are same as If-6
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200782
20256
13445
7102-1
71051
4% 20241
20104

4x 15886
71031
20211

1737

20212

10033

18777

15893

4% 20246
14689

4505

20729

18933

18880
100226 (7104)
100229
22755

22735
152734
10912

200758
10514
15405
14191-23
1419114
141913
21134

20488
20487
3974-2
3974-1
19997
19998
102246
3973-5
3973-7
20394
15881
100256
100257
100317
100318
20475
101146
15894
20605

Immersojet Series version 2.20

200787
20265 20258
13445 13445
71131 7043-1
7112-1 71091
6 x 20241 8 x 20241
20266 -19988
10 x 15886 12x 15886
71071 70131
20211 20211
11737 11737
20212 20212
10033 10033
17037 14778
15893 15893
4x 20270 4x 16015
14689 14689
34505 34505
20729 20729
18933 18933
18880 16883
100231 (7114) 100227 (7042)
100230 100228
22755 22755
22735 22735
15273-4 152734
10912 10912

Varies with configuration of actuator
Varies with configuration of burner system

200757 200757
10515 10515
20505 . 20505
149344 14188-21
14934-13 14188-7
14934-12 14188-14
21134 21134

Varies with configuration of bumer system

18778 18808
20421 20607
7001-1 3973-3
7001-3 39731
15939 20312
19999 20311
102267 102278
7108-2 3996-1
7108-3 3996-2
20394 20849
15881 15881
100260 100264
100261 100265
100317 100317
100320 100322
20475 20475
101146 101146
15894 15894
20605 20605

101227
20337

13445

71211
7120-1

9% 20242 (M6)
20320 '
12x 15886
701341

20211

11737

20212

10033

14778

15893

2 X 20257
14689

34505

20729

18933

18883

102126 (7119)
102126

22755

22735
15273-4
10912

200756
10515

15407 -
14188-1
14188-6
14188-4
21134

18808
20607
3973-3
3973-1
20312
20311
102277
100041
1000411
20242 (M6)
15891 (hex)
100268
100269
100317
100324
20475
101146
15894
20605

Rtovdis
10001637
20337
13445
71212
7120-1

9x 20242 (M6)

20320

12 x 15886
70131
20211
11737
20212
10033
14778
15893
2x 20257
14689
34505
20729
18933
18883

102126 (7119)

102126
22755
22735
15273-4
10912

200756
10515
15407
141883
14188-33°°*
141889
21134

14791*
20823**
3973-2'**
3973-10***
10315
19990**
102277
100041
100041-1
20242 (M6)
15891 (hex)
100268
100269
100317
100324
20475
101146
15894
20605
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Hustrated Parts View
Immersojet Series version 2.20

R T
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Single fan pressures up to 2300mm SWG

" Ventilateur a etage unique pour pressions jusqu’a 2300mm SWG

Einstufiges geblise fir schube bis zu 2300mm SWG

Two stage fin for pressures up to 4600mm
ventilateur a dewn¢ etages pour pressions jusqu'a 4600mm

Zwreisusfiges geblise filr schube m 4600mm

Fans manufactured in special steels, stainless steel etc.
Materiawc speciaux utilises pour la fabrication des ventilateurs, incalloy etc,

Geblase sind aus speziellen materialien hergestelit, 2. b, aluminium

Spechal fans supplied with modifications to standard

Ventilateurs speciaux disponlbles avec de simples modifications du standard,

Auf anfrage werden spezieile geblise geliefert, die im vergleigh zu
standardversionen geringfiigig modifiziert sind

Fans to customer specialised requirements
J Ventlateurs se conformant awnd besoins speciawx des clients

Geblise entsprechend kundenspeaifischer spezifilation

Paddle impellers as alternative for material handling

Roues mobiles type aileron, pour manutention de materiaux

Schaufelradpropeller fiir materialtransportzwecke

02
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Fan Specification

CASING. ITEMNO | &8

The casing is manufactured from fully welded steel plate, heavily stiffened to ensure
maximum rigidity. The inlet cone is fabricated and designed to ensure a smooth flow
of air into the impeller eye.The fan outlet can be flanged or spigot type to suit your
individual requirements.

STIFFENING RING.ITEM NO 2
Manufactured from steel flat, the ring is stitch welded into the casing and gives
additional stiffness to the fan case.

COVERPLATE.ITEM NO 3 & 4

The coverplate is manufactured from steel and incorporates the inlet cone. There
are various types of connections supplied for the inlet, these are:- Flanged,

spigot or guarded.

IMPELLER.ITEM NO 5,6 &7

Fabricated from steel, the impeller can be riveted or welded depending on the
design features. The unit is secured onto the shaft by either a taperlock hub or a
cast iron boss with gib head key.

SHAFT SEAL.ITEM NO ¢

A simple shaft seal is supplied as standard for fans handling gases and other special
material.Various other designs can be offered such as carbon, labryinth, double lip
type and many more.

MOTOR. ITEM NO 10
Any type of motor can be supplied from the basic TEFC through to special flameproof.

MOTOR PEDESTAL.ITEM NO |}
Fabricated from mild steel, the pedestal is designed to support the fan case and
motor and be suitable to install on customers foundations with no vibration.

- —o-

-~
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SPECIFICATION DU VENTILATEUR.

CARTER. ITEM No | et 8.

Le carter est fabriqué a partir de tdle grosse, fortement renforcée pour un
maximum de rigidité. Le c6ne d'entrée est congu et fabriqué pour assurer un flux
d'air uniforme vers le centre de la roue mobile. La sortie du ventilateur peut étre A

bride ou & emboitement pour convenir aux besoins individuels.

BAGUE DE RENFORT. ITEM No 2. _
La bague, fabriquée en acier plat, est fixée au carter par soudage a épinglage et
renforce le carter du ventilateur.

PLAQUE DE PROTECTION. ITEMS No 3 et 4.
La plaque de protection est en acier et incorpore le cone d'entrée. It y a divers
types de connexions fournies avec I'entrée: 4 bride, 3 emboitement ou a barriéres.

ROUE MOBILE. ITEMS No 5,6 et 7.

La roue mobile est en acier et peut &tre rivée ou soudée,

dépendant des caractéristiques du ventilateur. Uensemble est fixé a I'arbre par un
moyeu a alésage conique ou par une bosse en fonte et une clavette et contreclavette.

JOINT D’ETANCHEITE DE L’ARBRE. ITEM No 9.

Un simple joint d’étanchéité pour I'arbre est standard sur les ventilateurs pour gaz
et autres matériaux spéciaux. D’autres designs sont disponibles tels les types
carbone, labyrinthe, double lévres et divers autres.

MOTEUR. ITEM No 10.
N'importe quel type de moteur peut étre fourni; du moteur de base TEFC au
moteur spécial ignifuge.

SOCLE DE MOTEUR. ITEM No |1. ) ;
Fabriqué en acier doux, le socle est congu pour soutenir le carter du ventilateur et

le moteur; il convient pour étre installé sur les fondation’s des’clients et'ne produit
pas de vibrations. T a

-




GEBLASESPEZIFIKATION

GEHAUSE, POSTEN | UND 8
Das Gehiuse ist aus verschweifiten Stahlplatten gefertigt und fiir maximale
Steifigkeit

- verstirkt. Der EinlaBkonus gewihrieistet einen geschmeidigen und gleichmigigen

LuftfluB in das Liifterradauge. Der GebliseauslaBl kann individuellen Anforderungen
entsprechend mit Flanschen oder Muffen versehen werden.

YERSTEIFUNGSRING, POSTEN 2
Der aus Flachstahl gefertigte Ring ist in das Gehiuse heftgeschweif3t und sorgt fir
zusitzliche Steifigkeit des Geblidsegehiuses.

ABSCHLUSSPLATTE,POSTEN 3 UND 4

Die AbschluBplatte ist aus Stahi hergestellt und nimmt den EinlaBkonus auf. Fiir den
EinfaB sind verschiedene AnschluBtypen verfiigbar: Flansch, Muffe oder Schutzblech
(Umhiillung).

LUFTERRAD, POSTEN 5, 6 UND 7

Das aus Stahl hergestelite Liifterrad kann in Abhingigkeit der Designmerkmale
genietet oder verschweifit werden. Es wird entweder durch eine
KegelverschluBnabe (Spannabe) oder eine Gufleisenbosse mit Nasenkeil auf der
Welle gesichert.

WELLENDICHTUNG, POSTEN 9

Fiir Geblise, die zum Umgang mit Gasen und anderen spezieilen Materialien
eingesetzt werden, wird standardmiBig eine einfache Wellendichtung geliefert. Auf
Anfrage kénnen auch verschiedenste andere Designs angeboten werden, wie
beispielsweise Karbon-,

Labyrinth- und doppellippige Dichtungen.

MOTOR, POSTEN 10

Es sind alle Motortypen erhiltlich, angefangen beim TEFC-Motor (vollkommen
geschlossen mit Ventilatorkiihlung) bis hin zu
flammensicheren/schlagwettergeschiitzten Motoren.

MOTORBOCK, POSTEN I}

Der aus FluBstah! hergestellte Lagerbock trigt Geblisegehiuse und Motor und ist
zur vibrationsfreien Installation auf den Fundamenten der Produktionsstitten des

Kunden geeignet.
.
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60 QT/LS and QT/HE
9 fans assembly 4 & assembly 3 bare shaft
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N 2460]368 | 432] 400| 400] 7.5 |552] 457| 432] 406|366 [123| 213| 25 | 467|476[755 (71716 |11 |216|162 |[254] 127[11 | 273 318(216|334] 162
{ 11 |562| 457|432 470]430 |123| 265! 25 | 5815801755 187
u 15_ |552| 457| 432| 470430 {123] 265 25 | 581{580(755 187
2660]304 | 457| 425] 425 11 |578| 483] 457[ 470|430 [123] 265| 25 | 581]580[755[717[16 |11 |216{152[254]127|11 |27d 318[216]334] 167
15  |578|483|457| 470430 123|265 25 | 581580] 755 197
18.5 | 578483 457| 470] 430123 267/ 25 | 632 623|755 218
7660[3151483] 451 461|171 |603) 508| 483] 470] 430 | 123] 265{ 25 | 581(580[756 [717 [16 |11 |216(152|254| 127 |11 | 274 318{216|334| 208
15 |603|508|483] 470] 430 |123| 265( 25 | 581 /580|755 208
18.5 |603| 508] 483| 470|430 {123 287| 25 | 632623 755 29
2 |603|508] 483] 505|465 1123 296] 25 | 651 |642| 755 279
3060]443508] 476] 476 15 |609] 533 508] 470|430 123 265 25 | 581[580]756 [717 |16 |1 |216[152|254] 127|11 |27 318|216|334| 213
18.5 {629| 533| 508{ 470{430 {123 287| 25 | 632{623| 755 234
22 |629]533} 508/ 505|465 123 296| 25 | 651|642| 755 246
30 |6291533| 508| 550/510123|347; 25 | 752|743, 755 X7
3260|466 |533| 501| 501 | 18.5 |654|556] 533| 470{430[123[287] 25 [ 632[623[755 |77 {16 |11 |216[152(254] 127111 [279 318[216{a34] 241
2 |654|558| 533 505465 |123|296( 25 | 651642| 755 253
30 |654(558| 533 550{510{123|347| 25 | 752|743| 755 334
3460]404 |559| 527| 527| 18.5 |679] 584 | 58] 5051465 |123[ 267 25 | 632[623[755 |717|16 |11 |216|162]254] 127] 11 |273 318|216|334| 247
2 |679]584|558| 605465 123296/ 25 | 651 |642| 755 261
30 |679]584| 5581 550| 5101123347| 25 | 752|743/ 755 H2
3660|519 |584| 553| 552| 22 |705| 610 583] 550|510 123| 206] 25 | 6511642| 755 (717116 |11 |216]152|254(127| 11 |273 316|216[334]270
30 (705610{583]550{510(123347( 25 | 752 743|755 351
37_ |705|610| 563) 550|510 |123| 347| 25 | 752 743|755 351
3860]544 [609, 577| 57722 |730| 635 609] 550|510 |123[296| 25 | 651(642]756(717 (16 |1 :216]152(254| 127[11 (273 318(216]334[280
30 |730| 635} 6091 550|5101123}347| 25 | 752|743/ 755 361
| 37 |730| 635|609 550{510123|347| 25 | 752 743|755 361
5060|570 [635( 603| 603| 30 [756661|634] 550|510[123]347[25 | 752|743| 755717 |16 [11 [216|150|254[ 127|11 |274 18|216|304 372
37 |756|661|634| 550|510(123{347| 25 | 752(743] 755 a7z
45 |756]661]634| 600|560{123(367; 25 | 790{781/755 450
, 4560|505 [660[ 626] 678|530 |781| 6066531 550|510 {123[347| 25 | 762{743| 755717 16 |11 | 216|152 [254]127|11 |27 318|216]334]384
‘ 37 |781|686|659|550|510|123|347| 25 | 752743 755 P 384
45 |781}686|659| 600| 560|123 367} 25 | 790{781| 755 [ 462




Direction of rotation

and angle of discharge

.

RD270 (RO)

LG180 (L270) LG225 (L315) LG270 (LO) LG315 (L45)
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ASSEMBLY 6 FLEXIBLE COUPLING DRIVE
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ASSEMBLY 3A BELT DRIVE
MOTOR MOUNTED ON SIDE OF PEDESTAL

MOTOR POSITIONS




Product Range )

T QT & CRB type fan for low volume high pressure applications

.'}'VenﬁhmurdetypeQT&CRBpour»applimdomhmprwonamvduma

Gebiise type QT & CRB fiir einvolumen-hockdrudkeinsatafille

DV, MV, LM, Fana Incorporating Muktivane type impelfers with forward curved, curved radil and curved backward type blades.
Generally used for clean alr applications

Ventitateurs de type DV, MV, LM, Incorporant des roues 4 vannes multiples dotes d'allettes courbbes radialement et courbées
en arriére, Utilises généralment pour les applications 4 air stérile

Gebiise typ DV, MV, LM mik Mehriamellen-Laufridemn mik nach vorn, radial und mach hinten gelariimmiten fitigeln, Im allgemeinen
: fir staubfreie Einsatzfille

PB fans having paddle type impellers suitable for heavy dust loading and material handling

Ventilateur de typs PB 4 roues 4 [;nls ouvertes corvenant aux applications 4 charge éleveé de poussiére etay
traltement da matiéres o '

Geblase typ PB mit schaufol-Laudfridem fir schwere Staubbelastung und naterialhandhabung

BLN fans having phin backward inclined type blades sultable for clean air zpplications and light dust loadings - j

Ventilateurs de type BLN 4 ajlettes fisses inclindes en arviére convenant aux applications 4 air
stérile et aux charges Jégéres de poussiére

Geblise typ BLN mh flachen, nach hinten geneigten fligein fiir staubfreie einsatzfiille und leichte sﬁubbeh;tung

D fans having plain backward inclined type blades suitable for dean air applications and light dust loadings

;
|
Ventlateur de type D 4 ailettes lisses inclinés en arriére pour les applications 4 air stérile et charges |
F lgéres de poussiére %
|
a
;

Geblase typ D mit flachen, nach hinten genelgten fiigeln fiir staubfreie einsatzfille und leichte staubbelastung
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UNLOADING AND HANDLING

Precautions are taken in our works when packing and loading to ensure safe
arrival of fan equipment on site. careless handling during transit,when
unloading and whwn errecting,can result in serious damage,every reasonable
care must be taken during these operations. '

On small and self contained fan units always use the lifting points provided.

On lafge fans where the equipment is despatched in parts the following
precautions must be observed:

(a) When lifting the impeller in general,try to avoid slinging by blades or
sideplate. Do not jerk and protect against sling damage. For example,if shaft
is not fitted, arrange slings on either side of the impeller by means of a
supporting bar through the hub,or if the shaft is fitted and extends through the
impeller,two slings should be used,one on either side.

(b) On overhung impeller arrangements when shaft is in position,place sling
around shaft close to backplate and have another sling around sideplate to
balance.

(c) Always protect the shaft from the sling. Scratching or bruising of journals
must be strictly avoided.

(d) Do not lower the impeller violently on the floor,when standing it on
edge,the weight should be taken on the side of the backplate.

(e) Fan casings should be lifted by the lugs provided or by shackles attached
to the joint flange holes.

(f) Baseplates and pedestals can be lifted by eye bolts through the bolt holes
for bearings or motors,or hook slings to hand holes at sides of these items.

(g) Treat bearings with care. When dismantied at site for errection,they must
be protected against damage and dirt throughout all stages of errection.

STORAGE

Fans should be stored in a clean,dry atmosphere free from vibration. it is
recommended that the fan shaft be given an occasional(e.g.weekly) rotation
to prevent brinelling of the bearing races.
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FOUNDATIONS

Foundations should be checked to fan arrangement drawing before errection.
CRET ‘

Check height and ensure there is the required grouting allowance between
foundation and fan base. check location of hold down bolt pockets.The
location of plinths should be checked in relation to the fan layout drawing.Use
steel packers to obtain correct height of fan,the packers being approximately
the same width as the baseplate or pedestal flange and placed close to hold
down bolts.” T o . '

SUPPORTING STEELWORK

Steelwork levels should be checked(including holes in the various beams).
The steelwork should be level and rigid. Make certain,if it is of bolted
construction,that all bolts are tight. Fully welded supporting structures are
preferable,but,for heavy installations,if bolts are used,they should preferably
be fitted,bolts with the usual clearances are sometimes unsatisfactory
because the structure can move under operating conditions.

INSTALLATION
M AND E-

Lift,level and place on foundation,position correctly including its height,then
set level by use of packers placed close to hold down bolts. A spirit level
should be used on surface of baseplate to ensure that fan unit is level.

The correct positioning of the fan to drawing should be based on the fan { }
discharge flange. ‘e

For these assemblies all adjustments have been made at our works and it is
only necessary to errect the whole unit and not to change the alignment.

When the fan is correctly positioned and leveled,place hold down bolts in
holes in concrete and leave them loose with some thread left for final
tightening. Grout in up to bottom of baseplate or slightly higher and leave to
set. Not until grouting has set hard should the hold down bolts be fully
tightened(4 to 5 days).

If the fan is mounted on steelwork the hold down bolts can of course, be
tightened immediatly the fan is positioned correctly and levelled.

The connecting ductwork must not be tightened to fan until it is bolted down
securely.




—~

C

E WITH C : P ED INDEPENDENTLY F B LAT

Set bottom half of casing approximately into position, then baseplate then
place impeller and shaft into position in bearings.

Next,for final setting,it must be decided which part of fan must be used as the
basis for setting. Generally it will be the fan discharge flange to which ductlng
will connect. If the discharge of the fan is in the bottom half of the casing,the
top half of the casing should not be put into position. If,on the other hand,the
fan discharge is in the top half of the casing,the latter should be placed in

position and two or three bolts positioned in the joint so as to position the

casing from the discharge flange,after which,remove the top half and proceed
with the positioning and lining up without it.

Adjust so that:-
(a) The fan casing is level and discharge flange is in the correct position.

(b) Baseplate and shaft are level and the shaft is concentric with the seal
hole.

(c) For cold fans the cone should be set central with the impeller eye,but,for
hot fans an allowance has to be made for rise of casing relative to shaft. See
Fig.2 page 7.

On paddle bladed fans such as the Europa PB range where there is no inlet
cone,the impeller should be positioned axially central in the fan casing unless
otherwise on the General Arrangement drawing.

On high efficiency fans such as the Europa BA and BL range, it is essential
that the axial relationship of the impeller and cone is correct,otherwise the fan
performance will be adversly affected. See Fig.3 page 8.

(d) Lift and put into place top half of fan casing.

(e) Place motor in position and line up.

(f) Make final check on coupling or Vee drive alignment (see manufactures'
leaflet).

(g) When all is correct and checked, place hold down bolts in position
loosely leaving some thread for final tightening,then grout in and leave for 4
or 5 days to set hard before fully tightening hold down bolts.

(h) Check that no debris etc.has been left in the fan casing or impeller.




(i) Make certain that duct flanges mate correctly. Forcing by drift must be
avoided as this distorts the fan and causes unsatisfactory running.If the ducts
do not mate up correctly the ducts should be modified to suit. Loose flanges
for mating up are usually arranged to avoid this trouble. -

The fan casing jomts and the ducting joints are usually made wuth gaskets
the same width as the flanges.

(k) If the bearings are water cooled,connect up water cooling piping using a
little white lead for threads or an equivalent jointing compound.

NTI-V
Where anti-vibration mountings are fitted it is most important that the fan is
isolated from surrounding ductwork by means of flexible connections on both

inlet and outlet.

In the case of a Vee belt driven fan unit,the fan and motor must be mounted
on a combination baseplate to enable anti-vibration mounts to be used.

For installation and setting details, see manufacturers' leaflet.
STARTING UP
On initial starting up,proceed as follows:-
(a) Check that there is no debris in fan pasing.
(b) Rotate impeller by hand to check freedom of movement.
(c) Check that all holding down bolts are tight.
(d) Close any dampers and inlet controls.
(e) Check rdiving unit for correct rotation.
(f) Start up.

(g) Open any dampers when fan is at operating speed.

«
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FIG 1. POSITION OF IMPELLERS IN CASING AND ROTATION.

The following diograms illusirale the differeni vmpeller designs.the waoy
they are correctly positioned in the casing and correct direction of
rolchon relative lo 1hp fan ch_»chorge

QT & CRB

=]

;@/V/

;/ f\%}r v m—---—«i
|
[~ \/ /
Y fd Y,
\, ‘,./
PB DVFC & DVRC BL.BLN.D & ON

FIG 2. CONE SETTING ( HOT GAS FANS ONLY )

To ollow for casing expansion al lemperalure, the inlel cone may have
to be set fow., A mimimum cleorance of 3mm belween cone and impeller

see (dimension B) is acceplable.



CORRECT

CONTINUOUS CURVE BETWEEN
INLET CONE & IMPELLER SHROUD

WRONG

FIG.3 CUROPA BA AND BL CONC SETTING
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MARINE FANS (INERT GAS):

It is most important that the fan is isolated from the sufrounding ductwork by
means of flexible connections on both inlet and outlet flanges to avoid placing
any stresses on fan components. '

On direct coupled units the flexible coupling is released prior to delivery to
obviate any problem arising relative to shaft and bearings,as a result of lifting
or transport procedures.

For lining up procedure,see manufacturer's leaflet,a copy of which is included
in these instructions (where applicable).

h installations near a ship's engine room,there is risk of brinelling during

stand-down periods. It is therefore recommended that the shaft be given an
occasional (e.g. weekly) rotation during these periods.

HOT GAS FANS WITH WATER COOLED SHAFTS

The water box is situated adjacent to the fan pulley and has a packed gland
shaft seal. This seal should not be adjusted unless leakage takes place and
then only giving the minimum amount of adjustment necessary.a small
seepage of one to two drops of water per minute is normal from this type of
gland and serves to lubricate the sealing element.

the water flow rate should be sufficient to keep the exit water no more than
lukewarm.Generally a flow of 2-5 gallons per minute is sufficient. Always use
clean water.

The water inlet and water outlet are provided with flexible pipe connections. It
is not recommended that these connections be removed and rigid pipe
connections made direct to the waterbox as this may lead to movement of the
box and subsequent leakage.

On no account should lifting tackle be applied to the waterbox as this may
result in distortion and subsequent water leakage.

FANS ON WET COLLECTOR APPLICATIONS

Where fans are operating on Wet Collector installations problems may arise
due to buildup on the impeller blades.lt is therefore recommended that the
impellers are inspected and cleaned on a weekly basis.
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ARDUOUS DUTY EANS (GLASS CYCLING)

The impellers on fans used in these applications should be dye penetrant tested by
Alldays Peacock & Co. Ltd or an independent Inspection Company every 6 months for

_signs of deterioration. A visual Inspection of the impeller should also be carried out at 3

monthly intervals. If any such signs are present the impeller should immediately be
removed and returned to Alldays Peacock & Co.Ltd for repair and rebalancing.

' Alldays Peacock & Co. Ltd recommend that a recognised Vibration Monitoring system be

fitted to the fan. A o

Gas Booster Fans are fitted with special seal arrangements which enable an inert
purge to be connected. The maximum purge pressure must not exceed 0.5 bar.

Changing Gas Booster seal sets should be carried out in the following sequence:-
1.  Remove the interconnecting ductwork between the two stages.
2.  Remove the coverplates from both stages.

Remove' each impeller from the motor shaft. Set aside noting which
impeller came from which case.

Unbolt 'ihe detachable stage from the fan pedestal and set aside.
5. Unbolt the motor and remove.
6. The seal housings are now removed from the sides of the cases.

7. Using a suitable tool such as a screwdriver remove and discard the old
" seals. '

8. Insert the first seal into the housing ensuring that it is the correct way
round (see diagram) and gently drive in until it is hard against the
shoulder of the housing.

9. The second seal is now installed but left slightly proud of the housing.

10. Refit the keeper plates to the seal housings and tighten, this will ensure
that the second seal is positioned to the correct depth.

11. Re-assembly is the reverse of steps 1 to 6. Before refitting the
interconnecting ductwork ensure that the fan is free to rotate without
interference.

Care must be taken to ensure that the correct impeller is fitted in the
correct case as they are handed.

¢ Y




IGNITION TRANSFORMER

(Technical data) |

Ignition transformer type TRS820P/T2 tested version according to
VDE 0550 en SEV BAS.

Wtz | lasfs 1 FIAR N R0 e
s FROCTANY 1.rA . Bl alires
e jaliete  FhMA O Oeenn IRy
ED 2 . 4 ehls Warny 5y AN

Input voltage 1220 -230V, AC
Output voltage :1x8kV

input current 1A

Output current : 20 mA

Switch on time : 25% in 4 min.
Input cable size : 3x0.75
Weight : 1,6 kg

Changes reserved.



MEASUREMENTS

(in mm)
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Differential pressure
switches for air, flue
and exhaust gases

‘Pressure switch for gas

LGW...Ad4
LGW...A4/2

5.08

Technical description

The differential pressure switch
LGW...Ad is an adjustable differential
pressure switch for automatic burner
controls.

itis suitable for switching a circuiton, off
or over on changes in actual pressure
value relative to the setreference value.
The reference value (switching point) is
adjusted on a setting wheel provided
with a scale. The test nipple is integrat-
ed in metal housing as standard.

Application

Differential pressure monitoring in firing,
ventilation and air-conditioning systems.
Differential pressure switches: suita-
ble for air, flue and exhaust gases.
Pressure swilches: suitable for gases
of families 1,2,3 and other neutral gas-
eous media.

DUNGS®

Approvals
EC type test approval as per EC Gas
Appliance Directive:

LGW...A4 CE-0085 AQ 0673
LGW...A4/2 CE-0085 AQ 0673

EC type test approval as per EC Pres-
sure Equipment Directive:

LGW... CEOO036

Approvals in other important gas-con-
suming countries.

TUV(German Technical inspectorate)
test as pressure switch; special con-
struction type as per TRD 604 and
vdTUV leaflet, Edition 100/1, as well
as Class "S* as per EN 1854,




Functional description

Differential pressure switch in pres-
sure and vacuum ranges. The differ-
ential pressure actsviathe diaphragm
against the force of the setting spring
on the microswitch. The pressure
switch operates without any auxiliary
power.

Differential pressure switchLGW...A4
The switching mechanism responds
to differential pressure which acts
between the two pressure chambers.
it switches an electric circuit on, off or
over when the set reference value is
exceeded or undershot.

Overpressure switch LGW...Ad
Pressure connection G 1/4

The switching mechanism responds
if there is an overpressure which
switches on, off or over to an electric
circuit if the set reference value is
exceeded or undershot.
Single-acting pressure switch in the
overpressure range. The vent plug G
1/8 may not be closed.

Vacuum switchLGW...A4

Pressure connection G 1/8

The switching mechanism responds
to vacuum which switches an electric
circuit on, off or over when the set
reference value is exceeded or under-
shot. Single-acting pressure switch in
vacuum range. The vent plug G 1/4

may not be closed.

LGW...A4 switching function

As pressure rises:
1 NC opens, 2 NO closes
As pressure falls:
1 NC closes, 2 NO opens

Definition of switching difference Ap
The switching difference Ap is the
pressure difference between the up-
per and lower switching pressures.

Pressure at
meter Setting tolerance
Upper switching
S pressure
8’ ----------------------------- - - -
o))
£ g
=
o LI
R o e S e
S [~ - Lo £V~ "Lower
-~ (224 . .
= G2 st switching
7] % 2 pressure
<a

LGW...A4, Design: Clear cover
Protection class: IP 54

IP 54

L

5 Protection against ingress of solid particles g = 1 mm. v
| Protection against access to hazardous parts using @ =2 1 mm wire
Complete contact protection

4 Protection against a water jet.
No hazardous conditions may resuit.

Protection class: IP 65

IP 65

from any directions

LGW...A4/2, Design: Metal housing

6 Protection against the entry of dust (dust sealed).
Protection against access to hazardous parts using @ 2 1 mm wire
Complete contact protection

No hazardous conditions may result (water jet).

[——‘ 5 Protection against a water jet from a nozzle directed at the unit (housing)

gy

o




Specifications

Max. operating pressure

LGW3 A4 -LGW 150 A4 500 mbar (50 kPa)
LGW 3 A4/2 - LGW 150 A4/2 500 mbar (50 kPa)

Pressure connection

P+: G 1/4 female thread ISO 228 on centre of housing underside: gas or air
P+: G 1/4 screw plug on side of housing: gas or air
P-: G 1/8 female thread ISO 228 on side of housing underside: only air

Measuring connection

Instrument gland integrated in metal housing, 8 9

. Temperature range

Ambient temperature:  -15°C to +70 °C
Medium temperature;  -15 °C to +70 °C
Storage temperature: -30°C to +80 °C

Materials LGW...A4
Housing base . aluminum die casting
Hood Polycarbonate
- Switch : Polycarbonate
Diaphragms NBR
Switching contact Standard: fine silver (Ag)
Optional: gold-plated fine silver (Au),
suitable for DDC applications: 24 VDC; 0.02 A
LGW...A4/2
* Housing base Diecast aluminum
Hood Extrusion cast zinc, powder-coated
Switch Polycarbonate
Diaphragms NBR
Switching contact Standard: fine silver (Ag)
Optional: Sterling silver, gold plated (Au),
Suitable for DDC applications: 24 VDC; 0.02 A
Switching voltage Ag contact AC eff. min. 24 V max. 250 V
DC min. 24 V max. 48V
Au contact DC min. 5V max. 24V
Nominal current Ag contact AC eff. 10A
Au contact DC 20 mA
Switching current Ag contact AC eff. min. 20mA  max. 6 Abeicos ¢ 1
AC eff. min. 20 mMA  max. 3 Abeicos ¢ 0,6
DC min.20 mA  max. 1A .
Au contact DC min. 5 mA max. 20 mA '

Electrical connection

Standard LGW.. A4 at screw terminals via M20 x 1.5 cable gland
Standard LGW...A4/2 at screw terminals via M20 x 1.5 cable gland

Special design plug connection for line sockets as per
LGW...A4, LGW...A4/2 DIN EN 175 301-803, 3-pin with protection contact

Degree of protection

LGW...Ad IP 54 as per IEC 529 (EN 60529), (transparent hood)
LGW...A4/2 IP 65 as per IEC 529 (EN 60529), (metal housing)

Adjustment

If pressure increases in vertical installation position.
Optionally adjustment for rising or falling pressure possible on site.
if installation position deviates, note change in switch point.

Setting tolerance

£15% switch point deviation referred to reference value and installation in
vertical position.

Reference value setting device

Standard: blue
Version "Y": Yellow




ST i aaing fing” o . Vitogaod st ippie®d  ~ Sorew piug 614 wititesling ing -
Puog for G 14 pressise connection ) JE31 Q\ . o '
Vent nazzle G 18 . Scrow phug with 301 10 Prug for G 14 pressure connection
4 seli-akigning pan-head screws
- Maxis
':, . 0.8 siot and DIN 7952-Z 2 Phiips haad
r"‘.
Pressure comaction,
G 174, %or gt of air
Installation position
- Standard installation position
Ci] -
Crl When installed horizontally, the pressure switch switches at a pressure
) higher by approx. 0.5 mbar
— ‘
T . . . .
[] When installed horizontally overhead, the pressure switch switches at
S a pressure lower by approx. 0.5 mbar ‘
o p y app

When installed in an intermediate instaltation position, the pressure

N
(“@) switch switches at pressure deviating from the set reference value by
Za0

max. = 0.5 mbar.

4...6




5..6

“Pressure ¢ connection G 1I4
VO-VS3; at position 0 and position'3

with closure screw

LGW 150 A4 [Ag-M-MS9-V0-VS3]

- Accessories for

LGW...Ad pressure switch
Kit: G3 equipment plug, 3-pin + E

Line sockets, 3-pin + E
grey GDMW

G 1/4 test nipple
and seal ring (5'x)

G 1/4 screw plUg
and seal ring (5 x)

Double pressure switch mounting kit
Metal mounting bracket

G 1/4 screw-in glands,
only for air

G 1/8 screw-in glands,
only for air

Glowlamp mounting kit, 230 V
Glowlamp mounting kit, 120 V

Signal lamp mounting kit, 24 V

Order No.

219 659

210 318
230 398
230 396

213910
230 288

230 279
230 278

231773
231772

231774




Differential pressure switches
for air, flue and exhaust gases
Pressure switch for gas

LGW...A4 )

LGW...AV4/2 D U N GS®

Technical Summary 1 mbar = 100 Pa = 0.1 kPa ~ 10 mm WS 1 Pa 0.01 mbar = 0. 1 mm WS

\ ‘OrderNo. 'S ti if
: ‘ ’[Ag-M MSQ-VO—V83] RN et _ » “"switct
LGW...A22 LGW 3A42 " 232041 04 - 3 . P65 < 03
‘Differential LGW 10 A4/2 232 046 1 - 10 T[D IP 65 < 05 -
oressure LGW 50 A4/2 - 232048 25 - 50 IP 65 < 1
Jswitch LGW 150 A4/2 ‘ 232 050 30 -150 IP 65 < 3
“Supplied in separate packaging '
Model Version Order No.  Setting range Degree of  Differential pressure
[Ag-G3-MS9-V0-VS3] [mbar] protection  switch Ap [mbar]
LGW...A4/2 LGW 3A4/2 232716 04 - 3 IP 65 < 03 A
Differential  LGW 10 A4/2 232717 1 - 10 T[D IP 65 < 05 )
pressure LGW 50 A4/2 232718 25 - 50 P65 < 1 ’ ‘ )
switch LGW 150 A4/2 232719 30 -150 IP 65 < 3 »
Supplied in separate packaging including line socket
Model Version Order No.  Setting range | Degree of Differential pressUre-
[Y-Ag-M-MS9-V0-VS3] [mbar] protection  switch Ap [mbar]
LGW...Ad LGW 3A4Y 242 864 04 - 3 : iP 54 < 03
Differential LGW 10A4Y 242 865 1 - 10 T[D IP 54 < 05
pressure LGW 50A4Y 242 866 25 - 50 IP 54 < 1
switch LGW 150 A4 Y ' 242 867 30 -150 IP 54 < 3
Supplied in colletive packaging
We reserve the right to make any changes in the interest of technical progress.
Head Offices and Factory Postal address
Karl Dungs GmbH & Co. KG Karl Dungs GmbH & Co. KG
SiemensstraBe 6-10 Postfach 12 29
D-73660 Urbach, Germany D-73602 Schorndort, Germany
Telefon +49 (0)7181-804-0 e-mail info@dungs.com

Telefax +49 (0)7181-804-166 Internet www.dungs.com 6..6
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Betriebs- und Montagean-
leitung

Differenzdruckwachter fiir Luft,
Rauch- und Abgase, Uberdruck-
wichter fir Gas

LGW...A4, LGW...A4/2

" Doppeldruckwichter

LGW...A4/LGW...A4

[mbar}

EN 1854

30- 150 mbar
2,5- 50 mbar

1- 10 mbar
0.4- 3mbar

(vl

@ @

Operation and assembly
instructions

Ditferential pressure switch for
air, flue and exhaust gases,
pressure switch for gas
LGW...Ad4, LGW...A4/2

Double pressure switch
LGW...A4/LGW...A4

Max. Betriebsdruck

Max, operating pressure
Pression de service maxi.
Max. pressione di esercizio
Ponas, = 500 mbar

Druckwichter/ Pressure Switch/
Pressostal/ Pressostato
Typ/Type/Typel/Tipo

LGW...A4, LGW.,.A4/2

nach / acc. / selon / a norme

EN 1854

Einstelibereiche
Setting ranges
Plages de réglage
Campi di taratura

Ag-Kontakt/Ag contact
Contact Ag/Contatti Ag
~(AC) eHf,, min/mini 24 V,
~(AC) max. /maxi. 250 V
=(DC) min./mini. 24 V,
=(DC) max. /maxi. 48 V
Au-Kontakt/Au contact
Contact Au/Contatti Au
=(DC) minJ/mini. 5 V,
=(DC) max. /maxi, 24 V

Nennstrom/nominal current/courant
nominal/corrente nominale —-(AC) 10 A

Schaltstrom/current on contact/courant
de commutation/corrente di intervento

~{AC) eff., min./mini 20 mA,

~(AC) max./maxi. 6 Acos @ 1

-(AC) max./maxi. 3 A cos 9 0,6

=(DC) min/mini. 20 mA

={DC) max./maxi. 1 A

Notice d’'emploi et de mon-
tage

Pressostat différentiel pour air,
fumée et gaz briilés, Controleur
de surpression pour gaz
LGW...Ad, LGW...Ad/2
Pressostat double
LGW...A4/LGW...A4

E@l 0

74
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EN 1854

DUNGS®

Istruzioni di esercizio di
montaggio

Pressostato differenziale per
aria, gas di combustione e di
scarico, pressostati di sovra-
pressione per gas

LGW...A4, LGW...Ad4/2
Pressostato doppio

LGW ... AY/LGW ... Ad

Umngebungstemperatur
Ambient temperature
Température ambiante
Temperatura ambiente
-15°C ... +70°C

Mediumstemperatur
Medium temperature
Température du fluide
Temperatura fluido
-5 °C ... +70°C

Lagertemperatur

Storage temperature
Température de stockage
Temperatura stoccaggio
-30°C ... +80°C

Schutzart / Degree of proteclion
Protection / Protezione

LGW... A4

tP 54 pach/ acc./selon/a norme
IEC 529 (EN 60529)

LGW... A4/2

IP 65 nach/acc./selon/a norme
IEC 529 (EN 60529)

Nennstrom/nominal current/courant
nominal/corrente nominale

~ (DC) 20 mA

Schaltstrom/current on contacy/
courant de commutation/correnté'di
intervento

=(DC) min/mini. 5 mA

=(DC) max./maxi. 20 mA

Einbaulage / Installation position / Position de montage / Posizione de montaggio

Standardeinbaulage

Standard inslallalion position
Position de montage standard
Posizione standard

Bei waagerechtem Einbau schaltet der Druckwachter bei einem um ca. 0,5 mbar hoheren Druck.
In the horizontal instaliation position the switching pressure is increased by approx. 0.5 mbar.
Monté horizontalement, le pressostat commute & une pression d’environ 0,5 mbar pius élevée.
Con montaggio orizzontale il pressostalo scatta ad pressione superiore di circa 0,56 mbar.

Bei Einbau waagerecht Uber Kopf schaltet der Druckwachler bei einem um ca. 0,5 mbar niedrigeren Druck.

When the pressure swilch is mounted horizontally overhead, its swilching pressure decreases by approx. 0.5 mbar.
Monté horizontalement a I'envers, le pressostal commute & une pression d’environ 0,5 mbar moins élevee.

Con montaggio orizzontale capovoilo it pressostalo scatta ad una pressione inferiore di circa 0,5 mbar.

Bei Einbau in einer Zwischeneinbaulage schallet der Druckwachter bei einem vom eingesteliten Soliwert maximal + 0,5 mbar

abweichenden Druck.

When the pressure switch is mounted in an intermediale position, ils swilching pressure deviales by max. £ 0.5 mbar from

the setpoint.

Monté dans une position intermédiaire, le pressostal commute a une pression d'un maximum de +/- 0,5 mbar par rapport

a la valeur de consigne réglée.

Con il montaggio in una posizione intermedia il pressoslato scatta ad una pressione diversa da quella nominale di

max. + 0,5 mbar.




Einbaumafle / Dimensions / Cotes d'encombrement / Dimensioni [mm)

LGW...A4 LGW...Ad4/2
@25 x9 Hef for Geratestecker DIN EN 175 301-803
2.5 % D dia. deep for DIN EN 175 301-803 equipment p! :
@ 2,5 x 9 da profond pour embase de connecteutDlN EN 175 301803
foro per spina @ 2,5 x 9 DINEN 175 301-803 B §
N\ Ja :
S '\ L1 A :
—1 )N 4 o G4 Druckanschi G 178 4+— b G 1/4 & Dichiring
& o Nl g DB Raccrgamim a0 87 ' ma"'“ﬁ"'””"““""‘“"“'"
Me 8itacco prossiona G 1/4 attacco pressions G 1/8 : & " i Teppa pe eftacon pressiors G 14
A 78 / + Suplen‘ﬂﬁ 14- &Mld'ld}rlmh(!‘l‘
. :rmnmrwo.msm
¥ / 053,75 76, mmmmmlw .
o - 09 @ cop wih sict 1.0 e
Maasurement nozzls, Megreted m\ waw&‘:&w&mw ma 178
Prisa de prassion / Stoplen fr G 1/4 Teppo di eeio G 18
presa pressions, inlegrata : e 4 Wbt 4 Ltingmpchiaz 0,8 und Keouruchiny DN 798222 |
g8 PuglorG 1/4 prassure :W\gwmnuwummmwmm o ot
Vent G, connaction & L k
°pe,£ G118 Emmpmgr‘aﬁcord O 1] a4 g 2 SR (‘womugn am
Tappo di sfisko G 1/8 P'““k’" s G o = 042.02" / Altacco pressions G 18
0 s N
3] &
o s
4X042 = 8
for Schrauben 4 190 1201, 150 4762 & & ®
RS G e
DUNGS’ m'vm M4 150 1201, IS0 4762 :
i ®/
N
1.5 for cable socket
NN e e &g O /4 prossurs connecton
ag::g puxbobel:;vaﬂDleengegsg)r;fn Guw:pno’qncm
colegav iadi -] .
norme NEN17530|-803 sn.mp:--:-am
EinbaumaBe / Dimensions Montageset Doppeldruckwachter
Cotes d'encombrement / Dimensioni {mm)] Double pressure switch: Side-By-Side Mounting Kit
LGW...4/LGW...A4 Kit de montage pour pressostat double
Set di montaggio per il pressostato doppio
Innersechekantschraue
) Inpersschuantochrabe NS x 12, trich 190 4762 LGW...A4/LGW...Ad
L Vs&mpu-amlﬁlwmi—tlsom
da esagonale nterns MS x 12, sinds 150 4762
L. Sostsorpue v nL;”KBII geztell;qu.
4 %9 4.2 Kt Scheaubenvior sei Ecton M5 150 10511 raer-iNo.
ws/pu»«wsouzo-n&z Qonsie O-Ring@ 143 x24
whanschu G 1A Vi e Msiso fsn Réf. de commande Onrggﬂ 14.3x24
G V4 pressure - Joint lorique @ 14,3 x 2.4
rresspdontrt-y Gmw";:.sm Nr. codice O-Ring @ 143x2.4
S 213910
o chiusua G 14 Sechskantmutter MS ISO 10511
M5 hex. nut, 150 105
Ecrou M51S0O !0511
Vile esagonale M5 ISO 10511
kanecthf G 178
G 18 pressury
rdevnent 30 bade G 18
Aracco pressona G 178
I S 1o Innensechskanischraube M5 x 12, ahnlich ISO 4762
M5 x 12 hex. socket bolt (150 4762)
ey o® a \ g‘— glu.mmun om Vis six-pans creux M5 x 12, smilaite 4150 4762
;,"g';‘:;:&m"w” 0fing 10324 PPO O $3320. G 18 Vite esagonale interna M5 x 12, simile ISO 4762
Presa pressions inlegraia o § h“ 3 ":\‘OJ‘U
mcm O6ing 14324 Vor Zusammenbau: Schraube aus Mefistutzen entfernen.
Bouchonpecé G 18 Swoplen K G 1M - Druckansciill Belore assembly: Remove the screw lrom the test nipple.
Tappo o shato G 18 ths 174 pressare connectian Avant assemnblage : retirer la vis de 1a prise de mesure.
hwov«mamc " Prima deil'assemblaggio, togliere 1a vite dal raccordo per misurazione.
{Nm} max. Drehmomente / Systemzubehér M4 G 1/4 Drehmoment Haubenschraube 1,2 Nm
max. torque / System accessories max. torque cap-head screw
max. couple / Accessoires du systéeme 25Nm 7Nm Couple max. pour les vis du couvercle
max. coppie / Accessorio di sistema Coppia max. per vite a cappuccio
\\ Geeignetes Werkzeug einsetzen!
Tl Please use proper tools! P T——
p I ,\ Utiliser des outils adaptés!
> Impiegare gli attrezzi adeguati!
Gerat darf nicht als Hebel be- .- 8
nutzt werden R 1/3 e
Do not use unit as lever. p
Ne pas utiliser le pressostat
comme un levier.

i <
L'apparecchio nondeve essere Monax 25 35 [Nm]t<10s
usato come leva.

<
T, 15 20 [Nm}t<10s

N M/CD e Edilion 06.04 » Nr. 223 906
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Einbau
LGW...Ad, LGW...A4/2

1. Der Druckwachter wird direkt auf
einen Rohrstutzen mit R 1/4
AuBengewinde aufgeschraubt.
Bild 1.

2.Nach Einbau Dichtheits- und
Funktionskontrolle durchfihren.

Auf vibrationsfreien Einbau
achten! Bild 2,

Installation of
LGW...A4, LGW...A4/2

1. Screw the pressure switch di-
rectly on a tube socket with R 1/
4 outer thread (see Fig. 1).

2. Afterinstallation, performaleak-
age and function test.

Ensure that the pressure
switch is installed free of
vibration! (see Fig. 2).

Montage
LGW...A4, LGW...A4/2

1. Le pressostat peut se visser di-’

rectement sur un piquage R 1/4"
Fig.1.

2. Aprés le montage contrbler la
jonction et 'étanchéité.

Veiller a ce que I'appareil ne
subisse pas de vibrations !
Fig. 2.

Montaggio
LGW...A4, LGW...A4/2

1. Il pressostato viene avvitato di-
rettamente su un tubo di soste-
gno con filetto esterno R 1/4
(Fig.1)

2. Dopo il montaggio effettuare i
controlii di tenuta e funzionalita,

Evitare possibilita di vibra-
zioni! Fig 2.

Geeignetes Dicht-
mittel einsetzen!
Use proper sealing

compounds!

Utiliser une péate a
joint adaptée!
Impiegare materia-
leditenutaadegua-
to!

o

JII

)h

4




Elekirischer AnschluB
Elecirical connection
Raccordement électrique
Allacciamento elettrico
IEC 730-1 (VDE 0631 T1)

M20x 1,5

auf Anfrage
on request

sur demande
su richiesta

2 NO
(o) ]

3 ™1 NC

<

(Pl N

2 NO
coMm

3 | INC

<
PIn g

i
DIN EN 175 3Q1-803

COoM

A Erdung nach &rtlichen
Vorschriften.

Grounding acc. local regulati-
ons.

Mise a la terre selon normes
locales.

Messa aterrasecondoprescri-
zjoni locali.

Zur Erhéhung der Schalllei-
stung wird bei DC-Anwendun-
gen < 20 mA und 24 V der
Einsatz eines RC-Gliedes emp-
fohlen.

To increase the switching ca-
pacity, werecommendthatyou
use a RC device for current
values < 20 mA and 24 Vd.c.
applications.

Pour augmenter ia puissance
de rupture, l'utilisation d'un cir-
cuit RC est préconisée pour les
applications a courant continu
<20mAet24 V.

Per aumentare la potenza d'in-
serimento con applicazioni DC
< 20 mA e 24 V, consigliamo

! I'impiego di un elemenio RC.

Schaltfunktion

Switching function

Schéma de fonctionnement
Funzione di commutazione
pressostato

LGW...A4, LGW...Ad/2

Bei steigendem Druck:

1 NC dffnet, 2 NO schliefit.
Bei fallendem Druck:

1 NC schliefit, 2 NO 6ffnet.

While pressure is increasing:

1 NC opens, 2 NO closes.
While pressure is decreasing:
1 NC closes, 2 NO opens.

Pression montante:

1 NC ouvre, 2 NO ferme.
Pression descendante:

1 NC ferme, 2 NO ouvre

Con pressione in salita;
1 NC apre, 2 NO chiude.
Con pressione in discesa:
1 NC chiude, 2 NO apre

Druckanschiuf
Pressure port
Prise de pression
Attacco pressione

1

1

DruckanschiuB G 1/4 (+) fur
Gas und Luft

Pressure port Rp 1/4 (+) for
gas and air

Prise de pression G 1/4 (+)
pour gaz et air

Attacco pressione G 1/4 (+)
per gas ed aria -

=) Familie 1+2+3
e Family 1+24+3

&=Gz |Famille 1+2+3
EN 1

Famiglia1+2+ 3

DruckanschluB G 1/8 (~) nur
fur Luft

Pressure port Rp 1/8 (-) only
for air

Prise de pression G 1/8 (-)
uniquement pour P'air
Attacco pressione G 1/8 (<)
solo per l'aria

[ ] LUft, Rauch- und Abgase

| Air, flueandexhaustgases
ir, fumée et gaz brilés

- — " Aria, gas di combustione

e di scarico

&  M/CD » Edition 06.04 « Nr, 223 906
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Einstellung des Druckwachters
Haube mit geeignetem Werkzeug
demontieren, Schraubendreher
No. 3 bzw. PZ 2, Bild 1.

Haube abnehmen.

Beriihrschutz ist nicht

grundsitzlich gewéhrt,
Kontakt mit spannungsfiihren-
den Teilen moglich.

Einstellung LGW ... A4
Druckwéchter am Einstelirad mit
Skala B auf vorgeschriebenen
Drucksoliwert einstellen, Bild 2.
Anleitung des Brennerherstel-
lers beachten!

Druckwéchter schaltetbeisteigen-
dem Druck: Einstellung auf die
linke BegrenzungslinieTs.
Druckwéchter schaltet bei fallen-
dem Druck: Einstellung auf die
rechte Begrenzungslinie .
Haube wieder aufsetzen!

Setting the pressure switch
Dismount the hood using a suita-
ble tool, e.g. screwdriver no. 3 or
PZ1, Fig. 1. Remove hood.

There is no protection

against accidental con-
tact. Contact with live parts is
possible.

Setting LGW ... A4
Set the pressure switch at the set-
“ting wheel B to the specified pres-
sure setpoint using the scale, Fig.
2.
“Follow the instructions of the
burner manufacturer!
Pressure switch switches as pres-
sure increases: Setto left limit line
Ta. Pressure switch switches as
pressure reduces: Settoright limit
fine 8.
Remount hood!

Réglage des pressostats
Enlever les vis ducapotenutilisant
un tournevis N°3, ou PZ 2, Fig 1.
Enlever le capot.

Laprotectionn'estpas ga-
rantie, contact avec des
piéces sous tension possible,

Réglage de LGW ... Ad

Réglerle pressostatavec sonbou-
tfon gradué 8 a la valeur désirée
Fig. 2.

Respecterles recommandations
du constructeur du braleur!

Le pressostat commute par pres-
sion montante: régler sur la ligne
de limitation gauche TE. Le pres-
sostat commute par pressiondes-
cendante: régler sur la ligne de
limitation droite Bl . Remonter le
capot!

Regolazione del pressostato
Smontare la calotta con un at-
trezzo adeguato, ossia cacciavite
nr. 3 - rispettiv, PZ 2, figura 1 -
Togliere la calotta.

Non é sostanzialmente ga-

rantita 1a protezione da
scariche, é possibile il contatto
con conduttori di tensione.

Regolazione LGW ... A4

Tarare il pressostato, come in fi-
gura 2, sul valore di pressione
nominale prescritio, agendo sulla
rotella della scala graduata 8.
Prestare attenzione alle prescri-
zioni del produtiore del brucia-
tore!

Il pressostato scatta con pressio-
nein salita: regolazione sulla linea
didelimitazione sinistra TB. Il pres-
sostato scatta con pressione in
discesa: regolazione sulla linea di
delimitazione destra B). Rimonta-
re la calotta!

DUNGS®
G \\ Made in Genﬁany@/////
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Ersatztelle / Zubehdr

Bestell-Nummer

Ersaizteile / Zubehor

Bestell-Nummer

Spare parts / Accessories Ordering No. Spare parts / Accessories Ordering No.
Pléces de rechange / access. No. de commande Piéces de rechange / access. No, de commande
Partl di ricambio / Accessori Codice articolo Parti di ricambio / Accessori Codice articolo
Verschlufschraube G 1/4 mit Glimmiampen Montage-Set 230V
Dichtring Glowlamp mounting kit 230 V
Screw plug Rp 1/4 with’ Lampes fluorescentes kit de
sealing ring . montage 230 V
Bouchon G 1/4 avec joint Set di montaggio lampadine a
Tappo a vite G 1/4 con bagliore 230 V 231773
anello di tenuta 230 396 - -
- . Glimmlampen Montage-Set 120 V
Befestigungswinkel, Metall Glowlamp mounting kit 120 V
Metal mounting bracket Lampes fluorescentes kit de
Equerre de fixation, métal montage 120 V
Cantonaledifissaggioinmetallo 230 288 Set di montaggio lampadine a
: bagliore 120 V 231772
Set: Gerdtestecker G3,3-pol+E
Kit: G3 equipment plug, 3-pin + E Signallampe Montage-Set 12V
Kit: Fiche G3, 3 poles + terre Pilot lamp mounting kit 12V
Set composto da: Spina G3 Lampotémoinkitde montage 12V
a 3 poli + terra -1-Set di montaggio spia di segnala-
nur/only/pour/solo LGW...Ad 219 659 zione 12V 231774
Winkel-Einschraubstutzen Montage-Set Doppeldruck-
G 1/4 nur fiir Luft wiéchter
G 1/4 screw-in glands Double pressure switch: Side-
only for air By-Side Mounting Kit
Manchon coudé G 1/4 Kit de montage pour pressostat
pour air uniquement double
Tronchetto avvitabile Set di montaggio per il presso-
angolare G 1/4 solo per aria 230 279 stato doppio 213 910
Winkel-Einschraubstutzen MeBstutzen G 1/4 mit Dichtring
G 1/8 nur fiir Luft G 1/4 test nipple and seal ring
G 1/8 screw-in glands Prise de mesure G 1/4 avec ba-
only for air gue d'étanchéité
Manchon co'\}aé G1/8 Attacco pressione G 1/4 con
pour air uniqgement anello di tenuta 230 398
Tronchetto ayvitabile
angolare G 1[§:solo per aria 230278 Leitungsdose 3 pol. + E
- grau, GDMW
Power socket, 3-pole + E
grey, GDMW
Connecteur gris 3 pbles + terre
Presa di corrente a 3 poli +
terra, grigia, GDMW 210 318

@ M/CD » Edition 06.04 » Nr. 223 906
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Safety
first

O.K.

Arbeiten am Druckwich-
ter diirfen nur von Fach-
personal durchgefihrt
werden.

Kondensat darf nicht in
das Gerdt gelangen. Bei
Minustemperaturen,
durch Vereisung Fehl-
funktion/Ausfall moglich.

Rohrieitungsdichtheits-
priifung: Kugelhahn vor
demDruckwiéchter schlie-
Ben.

Nach AbschluB von Ar-
beiten am Druckwichter:
Dichtheitskontrolie und
Funktionskontrolle durch-
fihren.

Niemals Arbeiten durch-
fihren, wenn Gasdruck
oder Spannung anliegt.
Offenes Feuervermeiden.
Ortliche Vorschriften be-
achten.

Bei Nichtbeachtung der
Hinweise sind Personen-
oder Sachfolgeschiaden
denkbar.

Work on the pressure
switch may only be per-
formed by specialist staff.

Do not allow condensate
toflowintotheequipment.
In case of sub-zero tem-
peratures, malfunction or
equipment failure may be
possible due to icing.

Pipeline leakage test: clo-
se ball valve upstream
of the pressure switch.

On completion of work
on the pressure switch,
perform a leakage and
function test.

Neverperformworkifgas
pressure or power is ap-
plied. No naked flame.
Observe local regulat-
ions.

If these instructions are
notheeded, the resultmay
be personal injury or da-
mage to property.

DUNGS®

Seul du personnel spé-
cialisé peuteffectuer des
travaux surle pressostat.

Eviter Yentrée de conden-
sat dans le pressostat,
une prise en glace par
température négative nui-
raitasonfonctionnement.

Contréle de l'étanchéité
de la conduite: fermer le
robinet a boisseau sphé-
rique avantie pressostat.

Une fois les travaux surle
pressostatterminés, pro-
céder toujours a un con-
trole d'étanchéité et de
fonctionnement.

Ne jamais effectuer des
travaux sous pression ou
sous tension. Eviter tou-
teflamme ouverte. Obser-
ver les réglementations.

En cas de non-respect de
ces instructions, des
dommages corporels ou
matériels sont possible.

Qualsiasi operazione
effettuata sul pressostato
deve essere fatta da parte
dipersonale competente.

Nell' apparecchio non
deveinfiltrarsialcunacon-
densa. Alle temperature
negative sarebbero pos-
sibili disfunzioni dovute a
formazione di ghiaccio,

Perlaprova ditenuta del-
le tubature:

chiudereil rubinetto asfe-
ra davantial pressostato.

Altermine deilavorieffet-
tuati su un pressostato:
predisporre un controlio
sia della tenuta che del
funzionamento.

In nessun caso si debbono
effettuare lavori in presen-
2a di pressione gas o di
tensione elettrica. Evitare i
fuochi aperti e osservare le
prescrizioni di sicurezza
locali.

La non osservanza di
quanto suddetto puo im-

plicare danni a persone o
cose.

Anderungen, die dem technischen Fortschritt dienen, vorbehatten / We reserve the right to make aiterations in the course of technical improvement
Sous réserve de toute modification constituant un progrés technique / Ci riserviamo qualsiasi modifica tecnica e costruttiva

Verwaltung und Betrieb
Head Offices and
Factory Usine et
Services Administratifs
Amministrazione e
Stabilimento

Kari Dungs GmbH & Co. KG
Siemensstr. 6-10

D-73660 Urbach,Germany
Telefon +49 (0)7181-804-0
Telefax +49 (0)7181-804-166

Korrespondenzanschrift
Postal address

Adresse postale
Indirizzare la corrispon-
denza a

Karl Dungs GmbH & Co. KG
Postfach 12 29

D-73602 Schorndorf
e-mail info@dungs.com
Internet www.dungs.com
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Kugelhahne aus Messing
brass ball valves

‘ai\)mit vollem Durchgang RVh = R2 8‘.

full port design

Baureihe

Gas-Zulassung nach DIN 3537 DIN-DVGW 91.01 e 384 "G" (nur Typ 84 und 84.2) j
Certification-gas acc. to DIN 3537 CE - 0085 AQ 1104 (only type 84 and 84.2)

Trinkwasser-Zulassung nach DIN 3546-1 (alle Typen, both conections)
Certification-drinking water acc. to DIN 3546-1 DIN DVGW NW-6102 AT 2638

Konstruktions-Merkmale Design features
» voller Durchgang * full port design
¢ Innen/ AuBengewinde e female thread / male thread
* Innengewinde nach DIN 2999 e female thread acc. to DIN 2999
 AuBengewinde nach ISO 7/1 e male threads acc. to 1ISO 7/1
¢ Bauldnge nach DIN 3202-M3 * lenght of complete valve acc. to DIN 3202-M3
¢ silikonfrei e free of silicone
» ausblassichere Schaltspindel mit » blow out proof sterm design with double
doppelter O-Ring Abdichtung O-ring sealing
) * Flugelgriff bis 1" (DN 25) e t-handle up to size 1" (DN 25)
4 ‘ Hebelgriff fur alle Nennweiten standard handle for all types
Material: .
Gehéuse: MS 58 vemickelt material: _
Kugel: MS 58 verchromt body: brass nickel plated
Schattwellen- ballseal: PTFE
dichtung: 2 Viton O-Ringe stemn seal: 2 Viton O-rings
Griff: Stahl verzinkt mit handle:  steel zink coated with
gelber Kunststoff- yellow plastic cover
ummantelung
Temperaturbereich: working temperature:
-20° bis +170°C , -20° to +170°C
(abhangig vom Betriebsdruck) (depending from working pressure)
Verwendung: suitable for:
) *Gas, Wasser, O, Trinkwasser, Druckluft, *gas, oils, waler, drinking water, compressed air
- Kraftstoffe, Heizé! fuels
* bei Gas sind die Hahne nur bis PN 1 zugelassen *forgas only PN 1
\. y,

Stand: Marz 99 - Technische Anderungen vorbehalten - subject to change (without notice) - 6
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i1 = nutzbare Gewindetiefe, i1 = length of thread
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MaBe in mm, dimensions in mm

DN | LWIPN| D, | D, | L | L | & |0 | B | H | H | R | M| SW Coaticnt
DN 2999 | 1som | 22 +2 ~kg
6|8 |40 |Rpvs R | 50 /565 12 |135| 25 | 38 | 38 | 82| 50 | 20 |g¢| 0,147
10 |95 | 40 |Rp% |R% | 60 |65 | 12 |13.5| 25 | 38 | 38 | 82| 50 | 20 |si| 0,147
15|15 | 40 |Rp'2 |R'% | 75| 70 |155|165| 32 | 43 | 43 | 100 | 50 | 25 0,250
20 | 19 | 40 |Rp¥s |R% | 80| 76 | 17 | 18 | 39 | 50 | 50 | 120 | 60 | 82 | | 0,380
25 | 24 | 40 |Rp1 |R1 | 90 |925| 21 | 22 | 49 | 54 | 54 | 120 | 60 | 41 |§| 05570
32 | 30 | 40 |Rp1'e|R 174|110 106 | 23 | 24 | 59 | 73 | 73 | 160 | - | 50 % 0,960
40 | 38 | 40 |Rp1'2|R 1% |120 | 113 | 28 | 24 | 72 | 79 | 79 | 160 | - | 55 | | 1,180
\ 50 | 48 | 40 |[Rp2 |R2 [140 | 133 [26,5|27,5| 86 | 86 | 86 | 160 | - | 70 1,900 )

6 - Technische Anderungen vorbehalten -
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Flanschkugelhahne aus Spharoguf3

Flange-ball valves in spheroidal graphite cast iron

Baureihe

voller Durchgang DN 25 - DN 150
full port design DN 25 - DN 150

SN 75

PN 16

7 o
: DVGV
% geprilt
N—_—

* ¥ %
X g ok
CEN
* *

* 4 %

** * **

JPED,
L C€-0085,
* 4 K

Konstruktions-Merkmale

Bauart:

«  zweileiliges Gehause, verschraubt
* voller Durchgang

¢ Fire - Sale - Design

+ schwimmende Kugel

Aufbauten:

» Montagefiansch nach DIN ISO 5211 bzw. DIN 3337

o lieferbar mit elektrischem oder pneumatischem
Drehantrieb

e Direktaufbau moglich

Baulange:
EN 558-1 Reihe 27 (DIN 3202 - F4)

Kugeldichtung:
¢ 3 - seitige Kammerung

Schaltwelle:
s ausblassicher

Dichtflachen:

EN 1092-2 (DIN 2526 Form C)
andere Ausfihrungen auf Anfrage

FlanschanschluBmaBe:
EN 1092-2 PN 16 (DIN 2501, PN 16)

Verwendung:
Gas: Brenngase der 1., 2. und 3. Gasfamilie

Druckgeraterichtlinie:
PED (97/23/EG) max. Kat. 4

Hinweis:
Kugelhahn DN 150 kann nur bei getffneter Kugel
ein- bzw. ausgebaut werden

Gas-Zulassung, gas-registration nach DIN 3547 T1
GGRL (90/396/EWG) + PED (97/23/EG)

DIN DVGW NG-4313AT0309
CE-0085AT0437

Design features

design:

2-piece ball valve, "screwed design”
full port design

fire - safe - design

floating ball

mounting:
* mounting flange acc. to DIN 1ISO 5211
resp. DIN 3337
 available with electric or pneumatic actuators
 direct mounting possibility

length face to face:
EN 558-1 line 27 (DIN 3202 - F4)

ball seal:
o triple side incapsulated

stem:
blow out proof stem design

faces:

acc. to EN 1092-2 (DIN 2526 type C)
other types on request

flange dimensions:
acc. to EN 1092-2 PN 16 (DIN 2501, PN 16)

suitable for:
gas: 1., 2. and 3. gas category

pressure equipment directive:
PED (97/23/EC) max. cat. 4

remark:
ball valve DN 150 can only by installed or removed
with ball in open position

Stand: Jan. 2003

- Technische Anderungen vorbehalten - subject to change (without notice) - 20.5
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Montageflansch
mounting flange
A
Kugel Bauart A Messing hartverchromt Temperaturbereich
B GG 25 (0.6025) -10°C bis+70°C
hartverchromt

F  Edelstahl (1.4408)

A brass hard-chrome plated working temperature
? gaﬁcffh(r?ﬁ?,f/)ated "10°Clos70°C
L F stainless steel (1.4408)
N;Jno Bezeichnung description Werkstoff material Mat.-Bezeichnung
. f1 Gehiduse body Sphirogul nodular cast iron GGG 40 (0.7040)
2 Kugel ball Messing brass CuZn39Pb3
"?;3 Kugeidichtung ball seal Tefion Teflon PTFE (altl. 25% GF)
4 Flansch flange Sphéroguf nodular cast iron GGG 40 (0.7040)
5 | Schaltwelle stem Edelstahi stainless steel 1.4104
6 Anschlagscheibe] stop washer| Sl verz. St. zinc plated -
7 Kerbstift stop pin St. verz. St. zinc plated -
8 | O-Ring O-Ring seal{ Viton Viton FPM
9 | O-Ring O-Ring seal| Perbunan Perbunan NBR
10 Anlaufring bearing ring] Polyamid Polyamid -
11 Gritf handle Alu {rot) Alu red anod. -
12 Zylinderschraube| bolt St. verz. S, zinc plated -
13 | Skt.-Mutter nut St. verz. St. zinc plated -
14 Sprengring snap ring Edelstahl stainless steel 1.4305
z = Anzah! der Flanschlcher, number of flange holes MaBe in mm, dimensions in mm
DN | LW L D K h z dt H R {Montageflansch| SW d2 d3 [Gewicht - weight ~ kg
- - mounting flange
DIN 1SO 5211 A B, F
25 25 125 115 85 145 | 4 14 114,0 165 F 05 11 50 7 3,300 3,300
32 32| 130 140 100 145 | 4 18 125,0 165 F 05 11 50 7 4,900 4,900
B 40 40 | 140 150 110 165 | 4 18 135,56 185 F 05 14 50 7 5,900 6,100
50 50 | 150 165 125 165 | 4 18 142,56 185 F 05 14 50 7 7,200 7,600
65 65 170 185 145 18,0 | 4 18 168,0 230 F 07 17 70 9 11,200 12,000
80 80 | 180 200 160 225 | 8 18 185,5 360 F 07 22 70 9 13,600 15,400
100 | 100 | 190 220 180 225 18 18 202,5 360 F10 22 102 11 18,800 22,400
125 | 125 | 200 250 210 250 | 8 18 223,0 360 F 10 22 102 11 24,200 -
150 | 142 | 210 285 240 395 | 8 22 230,0 625 F10 27 102 11 32,200 -




RUBINETTERIE
BRESCIANE

e H

UNIISO 7/1

T 1T

UNISO 7/1

ae. 1707

EN 331: 1998 m

8 125 54 | 64 | 014
10 43 6 | 64 | 014
15 17 163 | 30 | 023
20 185 295 | 30 | 03

25 21,5 43 | 30 |057
2 2 89 | 25 | 094

1w 40 24 6 1230 | 25 | 150
50 28 265 | 25 | 207
65 302 540 | 16 | 414
80 333 873 | 16 | 635
100 39,3 13% | 16 | 112

c
p—— -~
5
o
L
] Kv ~ PN  Kg
14 1 64 |05
I8 11,4 64 | 013
2 15 30 | 022
/4 163 30 | 036
1 19,1 30 | 055
i 214 25 1,00
12 24 230 | 25 | 150
P2 257 95 265 | 25 | 2,02 :
2 1302 (540 | 16 | 366 .
3 ' 333 1315 873 | 16 | 590 .
4 1393 1390 16 | 10
[m‘;'

1=
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CONDIZIGNED) ESERTIZ0:;
Monlaggio nel sistema di condolta figsa

Ulteriori Informazioni nel catalogo Spacifiche Tecniche

Pressione nominale (PN} in bar

Per temperature > 80°C vedere diagrarnma nel catalogo Specifiche Tecniche

KV:Coefficents di efflusso espresso in m¥h alla pressione ditferenziata di 100 kPa

Vuoto: Max 10°tor,

Limiti di temp -20°C +160°C

Direzione fusso: nei due sensi
smrmmthMoWthmm & & manovrere elmens due Vol F2ena.

FEMMINA-FEMMINA UNI {SO 7/1
Da mm 8 a mm 100
Rotazione di 90° delf'organo di comando

ATTAGCO
DIAMETRG NOMINALE

MANOVRA

ORGANO DI COMANDO

Leva alluminio UNI 5076 vemiciato con polvere epossidica nera

[1700

AR \ION:
Assembu in rignd mpe system

THREAD ENDS FEMALE-FEMALE UNI 1SO 7/1 Other specifications In the "Technical Speclﬁmbons' calalogue
ORIFICE From mm 8 to mm 100 Nominal p ¢ (PN) In bar
MANOEUVRE 90° rotation of the laver For lemperature >30°C sea diagram in the Technical Specaﬁcalions catalogue
KV: fow coeflicient in m3%h at differential pressure of 100 kPa
Vacuum: Maximum 10° torr,
" LEVER Aluminium handie UNI 5076 painted with black epoxy powder - Temperature range: -20°C +160°C

Direction of flow: both directions
Wa recormmend the vale use In fuly open or closed, nat I aid position, end 10 manosuvrs the vaive at kast twics 3 yaar,

2 S
‘RAGCORDEMENT '|FEMELLUE-FEMELLE UNIISO 771 Autres informations dans e calalogue “Spécifications Techniques
DIAMETRE NOMINAL De mm 8 & mm 100 Pression nominale (PN) en bar _~
MANOEUVRE Fotation de 90° de la poignée Pour les températures > 4 80°C voir le diagramme dans le catalogue “Spécifications Techniques *
KV: Coefficient de perte en m*h & la pression diffiérentielle de 100 kPa
Tenue au vide: Maxi 10° tor.
ORGANE DE COMMANDE Poignée aluminium UNI 5076 émailiée avec poudre époxy noire Limites de température: -20°C +160°C
Direction du (lide: Dans les deux directions
- Les vannes i boisseay sphérique sont conques pour &bre Ltlisées en posison ouverte ou lenmde Nous déconseiiions l‘uiisa:ion—
dans des potitions infermédiaines, b manoewvTe da la vanne est consediée 2u moina deux fois pandant fannée,
‘BESCHREIBUNG . /. "+ A ﬂ 'BETRIEBSBEDINGUNGEN?
ARTIKEL B Einbau in starres Rohreilungssystem
AﬁSCHLUSS_ o - ) Weitere lnﬁ)?r'némnenﬂinﬂ &éB'Technlschen Angaben T :
NENNWEITE " |Von mmabis mmi00 ‘Nenndrick (PNyinbar ~ T e
éET»ﬁIGUNé _ﬁ o BE 9(55 —U_mEeh:Jh.g_ degzgspgrforganes V: :"_—_: T Fur Temperaluren uber 80°C “siehe DlagrEfnm in den Techmschen Angaben
- Vakuum: Max 107 K
ABSPERRORGAN Aluminiumhebel UN1 5076 Epoxid-beschichtet schwarz Temperaturbereich: -20°C +160°C
i Durchfussrichtung: beliebig
€5 verd empichian dis Kugeiding in kampie @ geschioBents oder gedlng ler Posiion ru monBeren, 2wischanstslungan sind 2u vermaiden.

Dia Kugendhng sind mindesiang zwei mal im Jahw zu betdigen.

CARACTERISTICAS GENERALES

=

CONDICIONES DE INSTALACION

ARTICULO 1700 Montaje en el sistema de tuberia fija
CONEXION HEMBRA-HEMBRA UNIISO 71 Para mas informaciines consullar el catalogo “Technical Specifications”
DIAMETRO NOMINAL Desde mm 8 hasta mm 100 Presién nominal (PN) en bar
ACCIONAMIENTO Rotacion de 80° del érgano de accionamiento Para temperaturas >B0°C ver el diagrama en el catakogo “Technical Specilications”
KV: Coeficiente de caudal indicado en m?h a la presién diferencial de 100 kPa
Vacio: maximo 10 torr.
GRGAND DE ACCIONAMIENTO | Palanca en aluminio UNI 5076 barnizado con polvo epoxidico negro Limites de temperaturas: -20°C +160°C
Direccion def fiujo: en ambos sentidos .
o &mhﬁmmmmommmmy
DISPOMBILE ANCHE NELLE OPZIONI OPTIONS AVARABLE DISPONIBLE AUSSIDANS LESOPTIONS | VERFUGBARE OPTIONEN | DISPONIBLE TAMBIEN EN LAS OPCIONES
1701 MF leva dluminio vemiciala nera | 17071 MF black enamelied alumi- | 1701 M/F poignée aluminium 1701 AGAG mit schwarz lackier- 1701 MM palanca aluminio bamiza-
1710 FF leva acciaio zincalo nium handle émailiée noire tem Aluminiumhebel, da negra
i . .
ivesta in PVC nero 1710 FiFzinc steelblack PVC | 1710 FiF poignée en acier 1710 161G Verzinkter Stahhebel 1710 HHpalanca aceio
1715 Atacen a sadare con eva accio coated handle zingué revétue de PYC noir mé schwarzer PVC Unmantelung aincado tevestida en PVC nego
sl vesta PYC b 1715 copper o copper comection vih 1715 sacooid pour becuvieavee | 1715 Lionsatiss it vezitem 1715 union tubo cobre con palanca acero
PR Zic ske blue PYC coated hande poignée en ader zingué revélue Stahebel und blaver PYG Unmantehng zincado revestida en PVC azd
1720 FIF tarfala atuminio vemicala | 4720 FIF back enamefied de VG moiv 1720 (GIG Schwarz lackierter 1720 HH mariposa aluminio
1721 WF farlaal aluminium T-handle 1720 FIF poigoée & ppion dviviom Aluminiumgritf barnizada negra
vem'a fanara mirio 1721 MF black enamelied emakée e 1721 AG/G mit schwarz 1721 MH mariposa aluminio
1780 FF capouccio plombabile aluminium T-handle 17271 WF poignée & papion ahumivum fackiertem Aluminiumgritf barnizada negra
IF cappucclo pombabie | oy locking cap emaiée e 1780 IG/G mit Blockierungskappe | 1780 HH capuchon emplombable
1781 WF cappuccio piombabile 1780 FiF capuchon plomblable L :
; i 1781 MF vith locking cap 1781 AG/G mit Blockierungskappe 1781 MM capuchén emplombable
5869 FIF 150 711-Acleva acido 1781 MF capuchon pomblable | 586 5869 HHISO 7/1-R :
ncato ivestita in PVC ro: 5869 FiFI1S0 711-Re i ] 9 167G SO 7/1-Re Verzinkigr : 1 -Ae paiinca acero
Zncato mvestita in 550 F 150 7/1-Re zinc stee ;
A red PVC coatad handle 5869 F/F IS0 7%1-Re poignée en Stahthebel mil schwarzer PVC zincado revestida en PVC rojo
5980 FIF leva acxiaio siwalo ivesita i N acier zingue evelue d PV muge Unmmantetung . 5980 HH palanca acero zixcado
in VG galo : 5980 Fr g steclyelow PVC | 5980 e 2t 21 5980 161G Verzinkter Stahlhebel mit revestida en PVC amarilo
Prolunga di manovra {art5608) coated han ) ,euem%eewc jaune 0 schyiarzer PVG Ummantefung Prolungacion de maniobra {an5808)
Locking handle (art.6100) ; :ﬁa';?e“‘:: ;29('5"'0:1 f;ﬂ-oﬂoa) Allonge de manoeuvre (art5608) | SPPOENerdngerung (ar 5808) * Blogueo palanca (art6100)
Memory stop (art6110) an:g’; o e 0 ) Disposiil de blocage (arl.6100) :mﬁ’e""’"’f“"(’“?t (‘;’:5'00) * Memory stop (art 6110}
; ungsregler {a j i (
Oval handle {art.6120) ¢ Oval handie fart 6120) Memory stop (art.6110) Ovales Rospernogan (an6120) : Palanca oval {art 6120)

Poignée ovale (art.6120)

ISO 9001
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MARCHEL _

HTB-Gasfilter PN 4 und Gasfilter PN 16

HTB-filter for gas PN 4 and filter for gas PN 16
HTB-filtres pour gaz PN 4 et filtres pour gaz PN 16

SYSTEM , MARCHEL”

(" )
i, .r
. S &
ROSNGE ow &
\\-——_‘_//

DVGW-registriert

- Y,

L %
ISO o5

BVOWAR Ze’?oo 1

.
3 . 30603
2

@
s>




BestimmungsgemiBe
Verwendung

Gas- und Luftfiter zum Schutz
nachgeschalteter Gerate und
Armaturen vor Verschmutzung.
Geeignet zur Abscheidung von
 Festpartikeln aus Erdgas, Stadt-
gas, Fllssiggas und Luft nach
DVGW-Arbeitsbiatt G 260.

Betriebsdaten
— Baureihe... 2504 (HTB)
fOr max. 4 bar Betriebsdruck
— Baureihe...2016/...2116
fir max, 16 bar Betriebsdruck
— zuldssige Einsatztemperatur
—10°C bis +80°C

Ausfiihrung

— nach DIN 3386

— Gehduse aus GGG 40.3

— Deckef aus R-ST 37-2

— Filtermatte aus Polypropylen-
Wirrfaser-Viies

~ Flansche DIN 2533 PN 16,
gebohrt nach DIN 2501 PN 16

~ DN 25<DN 40 mit Messbohrung
Rp Y4 im Ein- und Ausgang rechts

— DN 50<=DN 150 mit Messbohrung
Rp %, ith Ein- und Ausgang rechts
und Sauberungsbohrung Rp ', im
Boden...

Einbau

— in waagerecht und senkrecht
fihrende Innenleitungen

- Montage- und Wartungsanleitung
fur ,Marchel"-Gasfiter beachten

Aligemeines
- DVGW-gepriift und -registriert

Baureihe ... 2504 (HTB):
Reg.-Nr. DG-4501AS0636
Baureihe ... 2016/2116:

Reg.-Nr. DG-4501AS0101

— kurze Baulangen

— gUnstiges Verhéaltnis zwischen
Filteroberflache und Rohrquer-
schnitt; dadurch geringe Druck-
verluste, groBe Staubspeicher-
fahigkeit und lange Standzeit

— hoher Abscheidegrad,
Porenweite < 50 pm

— Baureihe. .. 2504 erflilit die
Anforderungen der hdheren
thermischen Bestandigkeit
(HTB, 650°C - 30 Minuten)

Technische Anderungen
vorbehalten.

Correct and proper use

Gas- and airfilters for the protection
against blockage of devices and
fittings connected downstream.
Suitable for separation of solid par-
ticles from natural gas, town gas,
liquid gas and air, accordance with
DVGW code of practice G 260.

Operating data
— series... 2504 (HTB)
operating pressure max. 4 bar
- series...2016/...2116
operating pressure max. 16 bar
- temperature
~10°Cto+80°C

Construction

-~ conforms to DIN 3386

- housing steel casting GGG 40.3

- cover R-ST 37-2

- filter pad: polypropylen fleece

— flange DIN 2533 PN 16,
drilled to DIN 2501 PN 16

— DN 25~ DN 40 with pressure test
drilling Rp Y4 right at the inlet and
at the outlet

— DN 50— DN 150 with pressure
test drilling Rp 1/, right at the inlet
and the outlet and vent connec-
tion Rp ', in the bottom

Fitting

— can befitted in horizontal and
vertical indoor pipes

— observe to assembly and main-
tenance instructions for "Marchel"
gasfilters

Generaldata
— DVGW-approved and registrated

series... 2504 (HTB):
reg. no. DG-4501AS0636
series ... 2016/2116

reg. no. DG-4501AS0101

- short lengths

- favourable relation between
filtration area and pipe cross-
section, therefore low pressure
loss, great dust accumulation and
long life

- high filtration, = 50 ym

~ series... 2504 meets the require-
ments of the higher thermal resist-
ance (HTB, 650 °C - 30 minutes)

We reserve the right to make
changes.

Utilisation conforme aux 1

prescriptions -__)

Des filtres a gaz et aI'air pour la
protection des appareils et des
armatures intercalés en arriére
contre les impuretés. Les filtres
sont destinés a decanter les
particules solides du gaz naturel,
du gaz de ville, du gaz com-
bustible liquefié et de I'air selon
directive DVGW G 260.

Dates d’opération

- lagamme.... 2504 (HTB)
pression d'opération max. 4 bar

- lagamme...2016/... 2116
pression d’opération max. 16 bar

- température —-10°C a +80°C

Construction

— selon DIN 3386 {0 )

— ‘boitier acier de fonte GGG 40. 3

— couvercle R-ST 37-2

- filtre: en mousse de polypropylen

— bride selon la norme DIN 2533
PN 16, percées selons la norme
DIN 2501 PN 16

- DN 25-DN 40 avec percage de
pression Rp /4 & droite en amont
eten aval

— DN 50 -DN 150 avec pergage de
pression Rp '/ a droite en amont
et en aval et raccordement
d’aérage Rp - dans le fond

Montage

- dans une tuyauterie horizontale
ou verticalé'au dedans
-~ faire attentlon anotice de mon-
tageetd’ entretien des fitres a gaz
«Marchel»

Informations générales
— éprouvé et enregisiré seion DVGW

lagamme .., 2504 (HTB):
reg. no. DG-4501AS0636
lagamme ... 2016/2116:

reg. no. DG-4501AS0101

- dimensions du bottier courtes

— peude perte de pression, grande
capacité d'accumulation de
poussiere et longue durée de vie
resultant d’une relation favorable
entre surface et diamétre

- filirage important, < 50 ym

— lagamme ... 2504 satisfait aux
exigences de résistance
thermique accrue
{HTB, 650°C - 30 minutes)

Toutes caractéristiques sont
sujettées a modification sans avis
préalable.
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dv = 1)

Pressure loss in mbar for air (dv =

Druckverlust in mbar fir Luft (dr =
Perte de charge en mbar pour de I'air {

Gasdurchfluss in m3/h (Betriebszustand)
Flow rate in m%h (operating situation)
Caractéristiques de débit en m3/h (situation d’operation)
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MARCHEL

Fhedf

Baureihe ... 2504
version ...2504
modgle ...2504 _
Typ pe Baumafle Flansch - | Gewicht -
Type max. Dimensions flange ‘weight
bar HTB bride v | poids
' ' AnschiuB-| L | H .| H1 [ H2|=D | 'k ['do “do |-
connection A C vl AnZE
- “raccord. | mm [ mm.{ mm [ 'mm-f mm | mm | mmjONo,
252504| 4 | HTB| DN 25 | 146 | 115 | 57 | 58 | 115 | 85 | 68 |4x14| 4,6
402504 4 HTB DN 40 197 | 180 75 75 | 150 | 110 |- 88 |[4x18 8,0
502504 4 HTB DN 50 210 | 202 90 ; 112 | 165 | 125 | 102 |4x18| 12,7
802504 4 HTB DN 80 268 {1323 | 135 | 188 | 200 | 160 | 138 {8x18] 26,7
1002504 4 HTB DN 100 319 | 390 | 166 | 224 | 220 | 180 | 158 | 8x18| 40,0
1252504 4 HTB DN 125 361 | 475 | 206 | 269 | 250 | 210 | 188 |8x18| 54,6
1502504 4 HTB DN 150 400 | 557 | 240 | 317 | 285 | 240 | 212 |8x22} 75,2
Bijureihe ... 2016/... 2116
version ...2016/...2116
dbdéle ...2016/...2116
~~;>;?5 2016| 16 - DN 25 146 | 115 57 68 | 115 85 68 {4x14 4,6
: 16 - DN 40 197 | 150 75 75 | 180 | 110 88 | 4x18 8,0
.73?021 16| 16 - DN 50 210 | 202 90 | 112 | 165 | 125 | 102 | 4x18) 12,7
'802016| 16 - DN 80 | 268 | 323 | 135 | 188 | 200 | 160 | 138 |8x18| 26,7
1002016 16 - DN 100 319 | 380 | 166 | 224 | 220 | 180 | 158 |8x18| 40,0
1252016 | 16 - DN 125 361 [ 480 | 211 | 269 | 250 | 210.| 188 |8x18| 56,0
1502016 | 16 - DN 150 400 | 562 | 245 | 317 | 285 | 240 | 212 |8x22| 77,0
Achtung!
Attention!
T . .
i Zum Auswechseln der Filtermatte ist mindestens
| £ "— ,_" Ausbauhdhe H erforderlich.
Prag
: J'; L_g Construction height H at least is required to change
e e the filter pad.
[ H
P

F

Le remplacement des natte filtrantes exige du moin
I"hauteur d'agencement H.

Technische Anderungen sowie geringfiigige Abweichungen durch Fertigungstoleranzen vorbehaiten.
Changes in technic or slight deviations in demand of production tolerances reserved.
Moadifications techniques et déviations peu importantes par tolérances en productions réservées.

J

/

Heinz Marchel GmbH & Co. KG

Tel. 05407/8989-0 - Fax. 05407/8989-79

Internet: www.marchel.de

RingstraBe 3

D-49134 Wallenhorst
- E-Mail: info@marchel.de

Form HTB 12,99 FMT 91156
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Pressure regulator
FRNG

Zero pressure regulator
Constant pressure regu-
lator

Compressed air-control-
led pressure regulator

4.14

Technical description

The DUNGS pressure regulator, type

FRNG, has an adjustable. setpoint

spring and defined counterspring. The

pressure regulator complies with EN

88 and DIN 3380:

- Input pressures up to 50 mbar for
zero pressure applications

- Input pressures up to 200 mbar
for constant pressure applica-
tions

- Bypass prepared, Rp 3/8 to Rp 2

- Sturdy, precise and sensitive reg-
ulation of regulator output pressure

- Inlet pressure compensation dia-
phragms

- Safety diaphragms

- Internal pulse for regulator output
pressure as standard, external
pulse connection prepared

DUNGS®

- Connection for blower pressure as
standard

Application

The DUNGS pressure regulator, type
FRNG, is suitable for gases of families
1, 2, 3 and other neutral gaseous
media. Does not contain any non-
ferrous metals, suitable for gases of
up to max. 0.1 vol.% H_S, dry.

Approval

EC type test approval as per EC Gas
Appliance Directive:

FRNG 5... CE-0085 AQ7126
Approvals in other important gas con-
suming countries.



Specifications

» Nominal diameters
Pipe thread as per I1ISO 7/1
Flange

DN 10 15 20 25 40 50 65 80 125
Rp 38 1/2 34 1 112 2 _
Connection flange per DIN 2501 Part 1, to fit preweld flange as specified in

DIN 2633 (PN 16) DN 40 to DN 100, ISO 7005-2 (PN 16)

100 150

Max. operating pressure

up to 500 mbar (50 kPa)

Pressure regulator

Input pressure range

Pressureregulatoras per EN 88, Class A, Group 2, DIN 3380RG 10, EN 12078

Zero pressure regulator 5 to 50 mbar

Constant pressure regulator 5 to 200 mbar

Compressedair-controlled pressureregulator  to 500 mbar
PN 1

Pressure stage

Output pressure range

Zero pressure regulator - 3to 5mbar »
Constant pressure regulator  -10 to 150 mbar
Pressure with compressed air up to max. 300 mbar.

Materials of gas-conveying parts

Housing: aluminium, steel, no non-ferrous metals
Seals and diaphragms: NBR

A'r{j}'aient temperature

-15°Cto +70°C

Inéféllation position

—nl

i
i
Sar

Regulator dome from vertically upright to lying horizontally

Rp 1/2 - DN 100

DN 125 -HS-, DN 150 -HS- with measuring unit type
Measuring unit guide: Measuring unit with two guides for improved
regulation when the regulator is installed with the regulator dome in
horizontal position. -HS- = Horizontal Support

Regulator dome in vertical position

DN 125, DN 150

Measuringfignition gas connections

G 1/4 I1ISO 228 on both sides in inlet section

Measurement opening

G 1/8 1SO 228 in the baseplate (option DN 125, DN 150)
Reclosable opening for setting system-specific valuas whenthe systemis put
into operation, e. g. gas motor

Bypass

Bypass prepared: Rp 3/8 to Rp 2on right of housing

Pulse connection

Internal in outlet section,
externally prepared on housing: Rp 3/8 to.Rp 1 left, G 1/8;
on both sides from Rp 1 1/2, DN 40 G 1/4; internal pulse lockable

Blow-off line / pressure connection
for blower pressure

Blow-offline needs no routing, use existing connection as pressure connection
for command variable (blower pressure).
Connection: G 1/4 to Rp 1; from Rp 1 1/2, DN 40: G 1/2

Blower pressure command variable

For constant pressure applications and gas-air ratio applications at pressure ratio
of approx. 1:1 and in compressed-air controlled operation: p_ = 150 mbar

—
oo




Spring selection
The output pressure is provided by
the force of the installed adjustable

sure regulator is equipped with the
brown spring No. 1 as standard. By

point shifts (offsets) of the output pres-
sure (refer to Fig. Compressed air-

spring, the counterspring and the the
blower pressure applied. The pres-

229 910

exchanging the adjustable spring, itis
possible toachieve larger positive zero

9

nring
229 821
229 836
229 845
229 854
229 877
229 886
229 895
229 904
229912

229 818
229 834
229 843
229 852
229 875
229 884
229 893
229 902

229 821

229 836
229 845
229 854
229 877
229 886
229 895
229 904
229 912

229 822
229 837
229 846
229 869
229 878
229 887
229 896
229 905
229913

229 823
229 838
229 847
229 870
229 879
229 888
229 897
229 906
229 914

controlled pressure regulator),

229 824
229 839
229 848
229 871
229 880
229 889
229 898
229 907

229 825
229 840
229 849
229 872
229 881
229 890
229 899
229 908
229 916

229.826
229 841
229 850
229 873
229 882
229 891 -
229 900
243 416

229 915

243 417

Type Order No. P o Rp/DN  Dimensions [mm] : Weight
[mbar] a b ¢ d e f g h [ko)
FRANG 503 220967 500 Rp 3/8 75 115 24 143 G1/4 G1/4 G1/8 225 0.60
FRNG 505 220968 500 Rp 1/2 75 115 24 143 G1/4 G1/4 G1/8 225 0.60
FRNG 507 220969 500 Rp 3/4 100 130 28 165 G 1/4 G1/4 G 1/8 245 1.00
FRNG 510 220970 500 Rp1 110 145 33 190 G 1/4 G1/4 G 1/8 310 1.20
FRNG 515 209 064 500 Rp11/2 150 195 40 250 G 1/2 G1/4 G1/4 365 2.50
FRNG 520 209 065 500 Rp 2 170 250 47 310 G1/2 G1/4 G1/4 450 3.50
FRNG 5040 159 350 500 DN 40 200 195 65 280 G 1/2 G1/4 G1/4 395 3.50
" FRNG 5050 209 067 500 DN 50 230 250 75 340 G1/2 G1/4 G1/4 480 5.00
FRNG 5065 209 068 500 DN 65 290 285 95 405 G1/2 G1/4 G1/4 590 7.50
FRNG 5080 209 069 500 DN 80 310 285 95 405 G1/2 G1/4 G1/4 590 10.00
FBNG 5100 214 422 500 DN 100 350 350 105 495 G 1/2 G1/4 G1/4 760 16.00
FRNG 5125 220758 500 DN 125 400 400 135 635 G 1/2 G1/4 G1/4 1000 28.00
FRNG 5150 224 212 500 DN 150 480 480 160 780 G 1/2 G1/4 G1/4 1180 38.00
FRNG 5125 243 265 -HS-* 500 DN 125 400 400 135 635 G 1/2 G1/4 G1/4 1000 28.00
FRNG 5150 243 266 -HS-* 500 DN 150 480 480 160 780 G 1/2 G1/4 G1/4 1180 38.00
Bypass 225 256
restrictor * -HS-  Horizontal Support/
Rp 3/8 - Rp2 Measuring unit guide




Functional description
Functions according to the force com-
parison principle between the force of:

- the adjustable setpoint spring

- the defined counterspring

- the differential pressure at the work-
ing diaphragm
and

- theforce due to weight of the mov-
ing parts '

The counterspring acts against the
adjustable spring and the weight due
to force of the moving parts. Depend-
ing onthe pretension of the adjustable
spring and the installation position,

the force of the counterspring is com-
pensated.

Overcompensation leads to positive
regulator output pressures, partial
compensation leads to negative regu-
lator output pressures.

Instructions .

Gas-conveying lines, pulse and con-
nection lines must be made of steel
andatleast PN 1, DN 6. The lines must
be resistant to thermal, chemical and
mechanical loads. The lines must be
durable and deformation- and crack-
proof.

FRNG 515 sectional drawing

Pressure regulator in closed position

Housing

Regulating cup

Puise tap, internal
Compensation diaphragm
External pulse

b wWwnN -

Diaphragm disk
Working diaphragm
Safety diaphragm
Breathing plug

0  Setpoint spring

— O O ~NO®

1
12
13

TN /"‘\\
N
NN

.

NN
Tt
A4

Adjustment device
Counterspring

Option DN 125, DN 150
Measurement opening with
screw plug G 1/8




Application of zero pressure regu-
lator (standard design)

The FRNG regulates a gas flow pro-
portional to the consumer vacuum
for gas motors and self-intaking gas
equipment. -

GF FRS DMV Gas motor

The regulator is adjusted within the

e} .
For V_... see volumetric flow pres-
sure drop characteristic.

Resulr\w“\
+ Ing output ressure ——
M'M._d

Application with compressed air- g}—lzg P, Control air
controlled pressure regulator @ G
(standard design) Blower  Compressed air regulator

For externally controlled gas equip-
ment.

In connectionwith a selected setpoint KH GF DMV  FRNG P, Burner
spring, the regulator output pressure
can be controlled depending on the
blower pressure (compressed air).
The command variable can be up to
+150 mbar.

3.2
o
2

Pretension of setpoint spring __

e e — e o —_—— e

e.g. spring No. 6 (yellow) 30 - 70 bar

A V.. =V x005

o, ’
For V_.. see volumetric flow pres-

sure drop characteristic. Command variable =1 0 +1 p, [mbar]
Blower pressure p,
or compressed air

Sequential variable
Regulator output pressure p,

Pressure taps
Pulse and blower connection

1 Breathing plug or connection for
blow-off line. Only route blow-off o
line in special cases or connec- |
tion for air pulse line

2 Connection for external gas pulse. [ 2\
Internal pulse must be closed.

wey
l
.
1
'
-1

@

3 Pressure connection in inlet sec- "
tion G 1/4 1ISO 228 screw plug, Rp "
3/8 to Rp 2 with bypass cover pre- "
pared for mounting adjustable "
bypass restriction. '

:: Option
FANG 503 -520 [




Application of constant pressure |

regulator (standard design)
As constant pressure regulator for %
gas-air ratio regulators with fixed @ / i §
efficiency pressure ratioV = 1:1 on V]

gas equipment operated with differ- Blower Air Vaive

ential pressure.

The offsetrange of the counterspring Pulse ndustrial

can be set by the setpoint spring. 2\ gurt;sérna

The moving parts are cpmpensated :

by the force dug to weight. ' KH GF DMV | FRNG | P,

Gas supply or air supply are adjust-

able at full load and partial load. . %

Basic load is adjustable via bypass :

restrictor. Adjustable

The command variable can be up to E%%%sssaesst_ngé%r

+ 150 mbar.

For V..., see volumetric flow pressu-
re drop characteristic.

ﬁﬁbar] 10/0 % 95 %

#

0,95 :1
e Actual pressure ratio

B
g

i Offset range for regulator
y characteristic

e
i

Regulator output

Blower pressure p, p, [mbar]
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G fass

Recommended operating range ;;} it

Bypass restrictor
adjustable for

FRNG 503
FRNG 505
FRNG 507
FRNG 510
FRNG 515
FRNG 520

Order-No.
225 129

SR

IR AREE
A Basis +15° C, 1013 mbar, trocken
e Based on + 15° C, 1013 mbar, dry

Base +15° C, 1013 mbar, sec
Base + 15° C, 1013 mbar, secco
14 b
i ! I} i b b b gty )1ty ! ! ! to b L) bt ) ) ) iYLl ]
T [ N B R N RN 7 T T T T T T T =T
0,1 0,2 0,3 0,40506 08 1 2 3 4 56 78910
O - -
Vn [m® /h] Luft / Air / Aria dv = 1,00
1 ] ! ]t 1 1 11141 ]il]) [l 1 | [ RN ]
L R R AL [ T T T T
3(’),2 0,3 0,4 0,506 0,8 1 2 3 4 56 7 8910
O
Vn [m” /h] Erdgas/Natural gas/Gaz Naturel/Gas metano dv = 0,65

7..8



Pressure regulator
FRNG

Zero pressure regulator
Constant pressure regulator
Compressed air-controlled
pressure regulator

DUNGS®

-’
453 —1/ = - /) : .; ya ‘ 1 A —
o YT AT T T AT 717
‘.‘.."30 —— / : A 1A / ~ i ARVEEV4
H I/ AR1M 4 VARY.20Y, )
20—t A '/ J 4 A 1L / J 4
oL / // ,/ Vi ALl / ’ // A
ol ey /1 /1 /
s I A 17
? T 7 4
ST 717 N VA EY,
I 7 71/ 4 /
S s + A A TTIATTIATT / AT/
© = 7 7 7
_Q 4 =t V4 V4 VA V4
4 / / / / / yA
._E_. 3 /1 / 4 4 £/ Ay
s T FARSANR1 NNV (RARRY/N
g.,1 / AR (YA Al T T
1 A1/ /1 1/ / LUA L1 Bt on 115 € 1013 b ey ™" ,,
/ Y/ / / 4 a4 / Base +15° C, 1013 mbar, sec_ i )
10 / /4 / / J| Base  +15°C, 1013 mbar, secto u
[ T B OO IR N AU I O B B A AN N N NN NI NN N NN N
N I O S A A N O 1 I O Y B O M
1 2 4 6 810 20 40 60 80 100 200 400 600 800 1000 2000 4000
Vn [m3h] Luft/ Air / Aria dv = 1,00

1 2 4 6 8 10 20 40 60 80 100 200 400

600 800.1000 2000 4000

Vn [m3/h] Erdgas/Natural gas/Gaz Naturel/Gas metano dv = 0,65

We reserve the right to make any changes in the interest of technical progress.

Head Offices and Factory
Karl Dungs GmbH & Co. KG
SiemensstrafBle 6-10

D-73660 Urbach, Germany
Telephone +49 (0)7181-804-0
Fax +49 (0)7181-804-166

Postal address
Karl Dungs GmbH & Co. KG :
Postfach 12 29

D-73602 Schorndorf, Germany
e-mail info@dungs.com
Internet www.dungs.com
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Betriebs-und Miontagean-

leitung
Gas-Druckregelgerit
Nulldruckregler
Gleichdruckregler
DruckluftgefOhrter Regler

Typ FRNG
Nennweiten
Rp3/8-Rp2
DN 40-DN 150

@ @

Operation and assembly

instructions

Gas pressure regulator
Zero pressure regulator
Air/ gas ratio control
Pneumatic controller

Type FRNG
Nominal diametors
Rp3/8-Rp 2

DN 40 - DN 150

Notice d'emploietde mon-
tage

Régulateur de pression de gaz
Régulateur de pression zéro
Régulateur de proportion
Régulateur 2 commande pneu-
matique

Type FRNG

Diameétre nominaux

Rp3/8-Rp 2.

DN 40 - DN 150

DUNGS®

Istruzioni di esercizio e di
montaggio

Regolatore di pressione gas
Regolatore di pressione zero
Regolatore di rapporto aria/gas
Regolatore ad aria compressa

Tipo FRNG
Diametri nominali
Rp 3/8-Rp2

DN 40 - DN 150

Atmungsstopfen
Vent plug 1
bouchon percé
tappo di sfiato

Einbaulage

Installation position
Position de Montage
Posizione di montaggio

Q

" [mbar]

_O

_O

Max. Betriebsdruck

Max. operaling pressure
Pression de service maxi.
Max. pressione di esercizio
P, = 500 mbar

Klasse A, Gruppe 2

Class A, Group 2

Classe A, Groupe 2

Classe A, Gruppo 2
nach / acc. / selon / a norme
EN 88, DIN 2633

Umgebungslemperatur
Ambient temperature
Température ambiante
Temperatura ambiente
-15 °C ... +70°C

Nulldruckregler

Zero governor

Régulateur de pression zéro
Regolatore di pressione zero
.= 50 mbar

p 1, e, f e

P,=p)

Gleichdruckregler 1:1

Air / gas ratio control 1:1
Régulateur de proportion 1:1
Regolatore di rapporto 1:1

= 200 mbar

p ¥ ean b

(P,=p,)

Druckluft gefithrt

Controlled by air pressure

A commande pneumatique
Regolazione ad aria compressa
P, oesoe. = 500 mbar

(P, =p,)

Ctmungsdose Rp 3/8 - Rp 2 e m
ent nozzle DN 40 - DN 100
N Raccordement de

mise &l 'alr.llbre DN 125 -HS- I .
Atmungsdiise niemals verschliefien! ugello di sfiato DN 150 -HS- -
Never close vent nozzle! -
Ne jamais obturer raccordement de
mise a l'air libre! :
non otturare mai 1’'ugello di sfiato!

Einbaulage

Installation position
Position de Montage
Posizione di montaggio

DN 125
DN 150

11l

Familie 1+2 + 3

Family 1+2+3

Famille 1+2+3

Famiglia 1+ 2 + 3 i
geeignetfir Gase bismax. 0,1 vol. % H,S
suilable for gases of up to max. 0.1
vol.% H.,S, dry.

convient aux gaz jusqu'a max. 0,1 %
en vol. d'H,S sec.

adatto per gas fino ad un volume
max.% di 0,1 H,S secchi.

Nulldruckregler

Zero pressure regulator
Régulateur de pression zéro
Regolatore di pressione zero
p,: -3 ...+ 5mbar

(P,=p,)

Gleichdruckregler
Air/ gas ratio control

" Régulateur de proportion

Regolatore di rapporto
p,: -10 ...+ 150 mbar
{p,=p,)

Druckluft gefiihrt

Controlled by air pressure

A commande pneumatique
Regolazione ad aria compressa
p ZmqunI.: 300 mbar

(P,=p,)



Abblaseleitung,

nur in Sonderféllen notwendig
Sicherheltsmembrane einge-
baut.

Blow-off line,
only neccessary in special cases
Safety diaphragm built in.

Conduite de mise a V'alr libre,
nécessaire uniquement dans des
cas spéciaux.

Membrane de sécurité montée

Linea di scarico,

necessario solo in casi speciali.
All' interno dello stabllizzatore é
montata una membrana di sicu-
rezza.

i)

= DN 15

Anwendung
Nulldruckregler

Die Gegenfeder wirkt der Ein-
stellfeder und der Gewichtskraft
der beweglichen Teile entgegen.
Abhéangig von der Vorspannung
der Einstellfeder und der Einbau-
lage wird die Kraft der Gegen-
feder kompensiert.

KH  GF

Uberdruck
Overpressure
Pression
Sovrapressione

Application
Zero pressure regulator

The counterspring counteractsthe
setling spring and the weight force
of the moving parts. )
Depending on the pretension of
the setting spring and the installa-
tion position, the force of the coun-
terspring is compensated.

FRS DMV

- Tesultierender A
Resulting. outle?g

ressione

de sortie rég
72U Tesultante
fuscita otten(tg

Application :
Régulateur de pression zéro

Le ressort antagoniste agit contre
le ressort de réglage et le poids
des piéces maobiles. La force du
ressort antagoniste est.compen-
sée en fonction de la tension du
ressort de réglage et de la position
de montage.

Mischer
Mixer
Mélangeur
Miscelatore

Applicazione del.” .
regolatore di pressione zero

Lamollaantagonista agisce con-

tro la forza della molla di regola-

zione e laforzadipesodelle parti
mobili. La forza della molla anta-
gonista viene compensata in di-
pendenza alla pretensione della
molla diregolazione ed alla posi-
zione di montaggio.

DORN

Luftfilter

Air filter
Filtre a air
Ventilatore

Gasmotor
Gas motor
Moteur a gaz
Motore gas

Sgangsdruck .
ressure,

Unterdruck
Underpressure
Dépression
Depressione

Einstellbereich ' p,
Setting range P,
Plage de réglage p,
Campo di

regolazione P,

-3 mbar ... +5 mbar

V [m3h)

Ay M/CD o Edition 06.04 = Nr, 223 842
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Anwendung
Gleichdruckregler

Durch die Einstellfeder kann ein
Offset erzeugt werden.

Wird bei. maximalem Geblase-
druck p, das Verhéltnis auf 1:1
justiert ergibt sich in der Teillast
ein GastberschuB (Gasvorlauf).
Wird in einem Teillastpunkt das
Verhaltnis auf 1:1 justiert so stelit
sichbei Vollast ein Luftiiberschuf
ein (Luftvorlauf).

Die Abweichung von der Ur-
sprungsgeraden (100%) betragt
ca, +/- 5%. '

Application
Air / gas ratio control

The setling spring can generate an
offset.

If the ratio is adjusted to 1:1 during
maximum fan pressure p,, a gas
excess (gas advance) results in
partial load.

If the ratio is adjusted to 1:1.in a
partial load point, an air excess
results at full load (air advance).

- The deviation of the original straight

line (100%) is approx. +/- 5%.

Application
Régulateur de proportion

Avec le ressort de réglage on peut
réaliser un décalage de ligne ca-
ractéristique pour un rapport régié
4 1:1 avec une pression d'air p_
maxi, NOUs aurons un un excés de
gaz a charge moyenne (alimenta-
tion gaz). Pour un rapport réglé a
1:1, 4 charge moyenne, nous
aurons unexcés d'air apleine char-
ge (alimentation air). Le décalage
par rapport a la droite d'origine
(100%) est d'environ +/- 5%.

S

Geblase
Fan
Ventilation
Ventilatore

ﬁﬁbar]

Reglerausgangsdruck
Regulator outlet pressure
Pression de sortie du régulateu
Pressione di uscita regulatore

Applicazione del
Regolatore di rapporto

Mediante la molla di regolazione
si pud generare una preapertura.
Se apressione massima del ven-
tilatore p,, viene regolato il rap-
porto 1: 1, siottiene un’ecceden-
zadigasnelcarico parziale (pre-
afflusso gas). Se in un punto del
carico parziale viene regolato il
rapporto 1: 1, viene regolata a
pienocaricouneccedenzad'aria
(preafflusso aria),

La deviazione dalle rette iniziali
(100%), e dica. £ 5 %.

¥
.

L -
|_/’i| ? 777772
Luftkappe Impuls
Air valve Pulse
Clapet d'air Impulsion
Valvoladell'aira Impulso

Ay

FRNG | p

2

A
==

FRNG 503 - 520

Bypassdrossel

Bypass throttle

Etranglement & bypass

Valvola di strozzamento bypass

100 % 95 %

N 0,95 : 1

Industriebrenner
Industrial burner
Brdleur industrial
Bruciatore industrial

tatsdchliches Druckverhéltnis
actual pressure ratio

Rapport de pression effectif
Rapporto di pressione effettivc

Offsetbereich fur Reglerkennlinie v
7 Offset range for regulator characteristic

4 Zone pour ligne caractéristique du régulateur
/ Campo offset per curva caratteristica regolatore

Geblasedruck p, -

Fan pressure p,
Pression d'air p
Pressione ventifatore P

p, [mbar]




Anwendung
Druckluft geifiihrt

In Verbindung mit einer ausge-
wahiten Einstellifeder kann der
Reglerausgangsdruckin Abhén-
gigkeit eines Geblasedruckes
(Druckluft) gefGhrt werden.,

Die Federvorspannung der Ein-
stellfeder addiert sich zum Druck
des Gebléases.

Der maximale Reglerausgangs-
druck betragt: i

Py, max = 300 mbar

Der AnschluB3 der Geblasedruck-
leitung muB den Belastungen
standhalten und dauerhaft sein.
Die Druckluft muB3 staubfrei und
trocken sein, Verunreinigungen
durfennichteingetragenwerden.
Der maximale Geblasedruck be-
tragt:

PLinsx = 150 mbar

Geblase
Fan
Ventilateur
Ventilatore

2
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Application
Controlled by air pressure

In connection with a selected set-
ting spring, the regulator outlet
pressure can be controlled de-
pendingonafan pressure (air pres-
sure). _
The pretension of the setting spring
is added to the fan pressure.

The maximum regulator output
pressure is:

Py e = 300 mbar

The connection of the fan pressure
line must withstand the occurring
stresses and must be permanent.
The pressurised air must be dust-
free and dry and must not entrain
any contamination.

The maximum fan pressure is:

Application
A commande pneumatique

En liaison avec unressort de régla-
ge, la pression de sortie peut étre
pilotée par une pression d'air (air
comprimé) latension duressortde
réglage s'additionne a la pression
d'air.

La pression de sortie maximale du
régulateur s'éléve a:

Py e = 300 mbar

Le raccordement de la pression
d'air doit étre résistant. L'air com-
primé doit &tre exempt de poussié-
re et sec. 1l faut éviter toute péné-
tration d'impuretés.

La pression de ['air maximalerégu-
lateur s’éléve a:

P e = 150 mbar ' P max = 150 mbar
M —
= pL
* --------

Luftklappe Impuls
Air Filter Pulse
Clapet d'air impulsion
Valvola dell'aria Impulso

Applicazione
regolazione ad aria compressa

Lapressione diuscita deiregola-
tore in combinazione con una
molla di regolazione scelta, pud
venire- pilotata in dipendenza di
una determinata pressione del
ventilatore (aria compressa).

La pretensione della molia di re-
golazione viene addizionata alla
pressione del ventilatore.

La pressione di uscita massima
del regolatore &:

Py mex = 300 mbar

Il collegamento del conduttore di
pressione del ventilatore, deve
essere resistente alle sollecita-
zioni e duraturo. L'aria compres-
sa non deve contenere polvere
ed essere secca, non devono

-venire trasportate impurita.

La pressione di ventilatore mas-
sima é&:

" Ppmax = 150 mbar

e et e omm em om e

2 Brenner

Burner
Braleur
Bruciatore

consigne p.

Vorspannung der Sollwertfeder
z.B. Feder Nr. 6 (gelb) 30 - 70 mbar
Pretension of setpoint spring

Tension du ressort de réglage de valeur de

ex. ressort no. 6 (jaune) 30 - 70 mbar
Pretensione della molla valore nominale
per es. molla no. 6 (gialla) 30 - 70 mbar

-

FiihrungsgroBe -1
Geblésedruck p,

oder Druckluft

Control parameter

Fan pressure p_

or pressurised air
Grandeur menante
Pression de I'air p, ou air
comprimé

Grandezza di comando
pressione ventilatore p,
oppure aria compressa

o
-~

0 +1

p. [mbar]
pl, max.

= 150 mbar
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F Druckabgrifie

Atmungsstopfen

oder

AnschluB fir Geblasedruck
>DN40,Rp 1 1/2
VerschluBschraube G 1/2

ISO 228imEingangsbereich,
beidseitig

Pressure taps

i

2 AnschluB3fur externenimpuls
VerschluBschraube G 1/4
1SO 228, beidseitig.

3 VerschluBschraube G1/4 3

Vent plug

or

Connection for fan pressure
>DN 40, Rp 1 1/2

G 1/2 screw plug

Connection for external pulse
G 1/4 screw plug ISO 228, on
both sides

G 1/4 screw plug 1SO 228, in
inlet pressure range, on both
sides

Prises de pression

1

Bouchon percé ou raccorde-
ment pour pression d'air 2 DN
40, Rp 11/2bouchonfileté G 1/2
Raccordement pour impulsion
externe bouchon fileté G1/4
1SO 228, bilatéral

Bouchon fileté G1/4

iSO 228, dansla zone d'entrée,
bilatéral

1

Manopola a pressione

Tappo di sfiato

oppure attacco pressione
ventilatore

2DN40,Rp 1 1/2

Tappo avite G 1/2

Attacco per impulso esterno
Tappo avite G 1/4 ISO 228
da entrambi i lati

Tappo avite G 1/4 ISO 228
nel campo di entrata, da
entrambi i lati

L

[ ( 1 )
I - optional
4 ‘ b / eoptional
l option‘ @
H optional °
' L
i 503 - 520
i
Einbaumanfe / Dimensions / Cotes d‘encombrement / Dimensioni [ mm] ;
i
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Typ Bestell-Nummer Einbaumafe / Dimensions Gewicht
Type Order number Cotes d'encombrement/ Dimensioni Weight
Type No.decommande p_. frmm)] Poids
Tipo Codice articolo [mbar] Rp/DN a b c d e t ¢ h Peso [kg}
FRNG 503 220 967 500 Rp 3/8 7% 115 24 143 G1/4 G114 G114 225 0,60
FRNG 505 220 968 500 Rp 1/2 7% 115 24 143 G144 G114 G114 225 0,60
FRNG 507 220 969 500 Rp 3/4 100 130 28 165 G114 G114 Gi/4 245 1,00
FRNG 510 220970 500 Rp 1 110 145 33 190 G1/4 G114 G1/4 310 1,20
FRNG 515 209 064 500 Rp11/2 150 195 40 250 G122 G114 G1/4 365 2,50
FRNG 520 209 065 500 Rp 2 170 250 47 310 G1/2 G114 G1/4 450 3,50
FRNG 5040 159 350 500 DN 40 200 195 65 280 G1/2 G114 G114 395 3.50
FRNG 5050 209 067 500 DN 50 230 250 75 340 G122 G114 G1/4 480 5,00
FRNG 5065 209 068 500 DN 65 290 285 95 405 Gi12 G114 G1/4 590 7,50
FRNG 5080 209 069 500 DN 80 310 285 95 405 G1/2 G114 G1/4 590 10,00
FRNG 5100 214 422 500 DN 100 350 350 105 495 G112 G114 G114 760 16,00
FBNG 5125 220758 500 DN 125 400 400 135 635 G112 G114 G1/4 1000 28,00
FANG 5150 224 212 500 DN 150 480 480 160 780 Gt12 G114 G1/4 1180 38,00
FRNG 5125 -HS- 243 265 500 DN 125 400 400 135 635 Gt12 G114 G1/4 1000 28,00
500 DN 150 480 780 G122 G1/4 G1/4 1180 3800

FRNG 5150 -HS- 243 266

480

160




Gerat darf nicht als Hebel benutzt werden v ' M nax.
Do not use unit as lever. ! =
Ne pas utiliser le pressostat comme un levier. ' .,
L'apparecchio non deve essere usato come leva. ‘ i =
' : off
[ ]
' FR... t
lopomoneeosaneneoa =
Tmax. M max.
DN 40 50 65 80 100 125 150
Rp 3/8 12 3/4 1 1172 2 2172 — - -— —
M, o 70 105 225 340 610 1100 1600 2400 5000 6000 7600
[Nm]tsiOs ‘
T, 35 50 85 125 200 250 325 400 -_— —_ —
[Nm]t<i10s
Druckregelgerat durch geeigneten Schmutzfinger vor Verunreinigung schistzen!
Protect pressure regulator against contamination by using suitable dirt traps!
Protéger le régulateur contre les impuretés avec un filtre adapté!
Proteggere il regolatore di pressione con dispositivi antipolvere adeguati!
©) Nm max. Drehmomente / Systemzubehor M3 M4 M5 M6 M8 G118 Gi4 G122 G3/4
max. torgue / System accessories
max. couple / Accessoires du systéme 05Nm 25Nm 5Nm 7Nm 15Nm 5Nm 7Nm 10Nm 15Nm
Q max. coppie / Accessorio di sistema
2 max. Drehmomente / Flanschverbindung M 16 x 65 (DIN 939) Stiftschraube
_-IE_ max. torque / Flange connection Setscrew
max, couple / Raccordement a brides 50 Nm Goujon
150 7005-2 max. coppie / Collegamento a fiangia Vite per acciaio
Geeignetes Werkzeug einsetzen! Schrauben kreuzweise anziehen!
Please use proper tools! Tighten screws crosswise!
Utiliser des outils adaptés! Serrer les vis en croisant!
Impiegare gli attrezzi adeguati! Stringere le viti incrociate!

Gewindeausfihrung FRNG
Einbau

Vor Einbau Staubschutzkappen
entfernen!

DurchfluBrichtung beachten:
Pfeil am Gehduse.

1. Gewinde schneiden.

2. Geeignetes Dichimitiel verwen-
den.

3. Geeignetes Werkzeug verwen-
den.

4. Nach Einbau Dichtheitskontrolle.

Flanschausfihrung FRNG
Einbau

Vor Einbau Staubschutzkappen
entfernen!

DurchfluBrichtung beachten:
Pfeil am Gehause.

1. Stiftschrauben unten einsetzen.

2. Dichtungen einsetzen.

3. Stiftschrauben oben einsetzen.

4. Stiftschrauben festziehen. Dreh-
momentetabelle beachien!
Auf korrekien Sitz der Dich-
tung achten!

5. Nach Einbau Dichtheitskontrolle.

Threaded version FRNG
Mounting

Remove dirt protection caps be-
fore mounting.

Note filow direction: Arrow on
housing.

1. Tap thread.

2. Use suitable sealing agent.

3. Use suitable tool.

4. Perform leak tests after mount-
ing.

Flange version FRNG
Mounting

Remove dirt protection caps be-
fore mounting.

Note flow direction: Arrow on
housing.

. Insert setscrews.

. Insert seals.

. Insert setscrews.

. Tighten setscrews. Refer to
torque lable
Ensure correct seating of the
seal! :

5. Perform leak tests after mount-

ing.

DWW

Version filetée FRNG

Pose

Avant la pose, enlever le capu-
chon de protection contre la
poussiere!

Tenir compte du sens du débit:
fleche sur le boitier

1. Fileter.

2. Employer un produitd'étanchéi-
té approprié.

3. Utiliser un outillage adapté.

4. Apres la pose, effectuerun con-
trole d'étanchéité

Version a bride FRNG

Pose

Avant la pose, enlever le capu-
chon de protection contre fa
poussiére!

Tenir compte du sens du débit:
fieche sur le boitier

. Insérer les goujons inférieurs.

. Insérer les joints.

. Insérer les goujons supérieurs.

. Serrer les goujons a fond en
respectant les couples indiqués
dans le tableau.
Veiller ce que le joint soit bien
en place!

5. Aprés la pose, effectuerun con-

role d'étanchéité.

BWN =

Esecuzione filettata FRNG
Montaggio

Prima di eseguire il montaggio,
togliere le calotte antipolvere!
Fare attenzione alla direzione di
flusso:

freccia sull’involucro.

1. Tagtiare il filetto

2. Utilizzare adeguate guarnizioni.

3. Utilizzare adeguate guarnizioni.

4. Dopoilmontaggio effettuare una
prova di tenuta.

Esecuzione flangiata FRNG
Montaggio

Prima di eseguire il montaggio,
togliere le calotte antipolvere!
Fare attenzione alla direzione di
flusso:

freccia sull'involucro.

. Inserire le viti.

. Inserire le guarnizioni.

. Inserire le viti.

. Stringere le viti osservando la
tabella del momento torcente.
Prestare attenzione al corretto
posizionamento della guarni-
zione!

5. Dopoilmontaggio effettuare una

prova ditenuta .

DWW~
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Justage des Ausgangsdrucks
(Sollwerteinstellung)

Werkseitig eigebaute Einstell-
feder: p, 2,6 - 9 mbar
SchlieBkraft der Gegenfederin
Geschlossenstellung: Stan-
dard Offset 5 mbar

1.. Schutzkappe A abschrau-
ben.

2. Justage (+)
Verstelispindel B
"Rechtsdrehen” =
VergroBerung des Aus-
gangsdruckes (Sollwertes)

oder

Justage (-)
Verstellspindel B
"Linksdrehen® =
Verkleinerung des Aus-
gangsdruckes (Soliwertes)
4. Uberprifen des Sollwertes.
5. Schutzkappe A aufschrau-
ben
6. Plombierung (Seite 9).

Adjustment of outlet pressure
(setpoint adjustment)

Factory setting:

Standard spring p, 2,5 - 9 mbar
Sealing force of counterspring
in closed position: standard off-
set 5 mbar

1. Unscrew protective cap A.

2. Adjustment (+)
Setting spindle B
"Turn counterclockwise" =
Increasing outlet pressure
(setpoint)

or

Adjustment (-)
Setting spindle B
"Turn clockwise® =
Reducing outlet pressure
(setpoint)

4. Check setpoint

5. Screw on protective cap A.

6. Altach lead seal (Page 9).

Réglage de la pression de sortie
(réglage de la valeur de consigne)

Réglage d'usine:

ressort standard p, 2,5 4 9 mbar
Pression de serrage du ressort
antagoniste en position fermée :
Position standard 5 mbars

1. Dévisser le capuchon pro-
tecteur A.

2. Réglage (+)
tige de réglage B
“tourner vers la droite® =
augmentation de la pression
de sortie (valeur de consigne)

ou bien

Réglage (-)

tige de réglage B

“tourner vers la gauche® =

diminution de la pression

de sortie (valeur de consigne)
4, Vérifier la valeur de consigne
5. Revisser le capuchon pro-

tecteur A
6. Plombage (page 9).

Taratura fine della pressione di
uscita (regolazione valore no-
minale) ‘

Taratura in fabbrica:

molla standard p, 2,5 - 9 mbar
Forza di chiusura della molla
antagonista in posizione dichiu-
so: offset standard 5 mbar

1. svitare la calotta A di prote-
zione

2. Taratura (+) 'ruotare a destra
la vite di regolazione B = Au-|
mento della pressione /
uscita (valore nominale)

oppure

Taratura (-)
ruotare verso sinistra il
la vite B = diminuzione
della pressione/ uscita
(valore nominaie)

4. controllare il valore nominale
tarato

5. riavvitare la calotta di prote-
zione A

6. piombatura (vedere pag. 9)

M/CD e Edition 06.04 » Nr, 223 842
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Austausch der Einstellfeder

1. Schutzkappe A entfernen.
Durch Linksdrehen der Ver-
stellspindel B die Feder ent-
spannen. Bis gegen den An-
schlag drehen.

2. Komplette Verstelleinrich-

tung B abschrauben und Fe-

der C entnehmen.

Neue Feder D einselzen.

Komplette Verstelleinrich-

tung montieren und ge-

wiinschten Offset justieren.

5. Schutzkappe A aufschrau-
ben. Klebeschild E auf das
Typenschild aufkieben.

6. Plombierung

W

entspannen
release

détendre
scaricare

s W

Replace setting spring

—

Remove protective cap. A

Release spring by turning
adjustment spindle B counter
clockwise. Turnspindle o stop.

2. Unscrewcomplete adjustment

device BandremovespringC.
Insert new spring D.
Assemble complete adjust-
ment device and adjust desi-
red offsel.

5. Screw on protective cap A.

Stick adhesive label E onto
typeplate.

6. Attach lead seal.

Remplacement du ressort de ré-
glage

1. Enlever le capuchon pro-
tecteur A. Détendre le ressort
en tournant vers la gauche la
tige de réglage.

Tourner jusqu'a la butée.

Insérer le nouveau ressort D.

Monter le dispositif de réglage

complet et régler le décalage

souhaité.

5. Visser le capuchon protecteur
A. Coller f'autocoliant E sur la
plaque de type.

6. Plombage

>N

Cambio della molla

1. Togliere ia calotta A. Ruotan
do a sinistra ia vite B la molla
si libera. Ruotare fino contro
I'arresto.

2. Svitare completamente il dispo-
sitivo B e sfilare la molla C

3. inserire la nuova molla D

4. montare i} dispositivo comn-
pleto e tarare 'uscita deside-
rata

5. riavvitare la calotta A. Incol-
lare 'adesivo E sulla targhetta

6. Piombalura




MeRo6ffnung

G 1/8 1SO 228 im Bodendeckel
(Option DN 125, DN 150)
Widerverschliefbare Offnung zur
Einstellung anlagenspezifischer
Werte bei der Inbetriebnahme der
Anlage z. B. Gasmotor.

1. Gasversorgung unterbrechen.

2. Stromzufuhr unterbrechen.

3. Verschiuflschraube 1(G 1/8)ent-
fernen, Bild 1, 3. _

4. Schutzkappe A entfernen

5. Justage '(+) o
Verstellspinde! B
*Rechtsdrehen’ =
VergréBerung des Ausgangs-
druckes (Sollwertes)

oder

Justage (-)
Verstellspindel B
*Linksdrehen” =
Verkleinerung des Ausgangs-
druckes {Sollwertes)

6. Uberpriifen des Sollwertes.

7. Schutzkappe A aufschrauben

8. Verschluss-Schraube 1 (G 1/8)
eindrehen, Bild 3. Drehmoment-
tabelle beachten

9. Nach Abschluss der Arbeiten
Dichtheits-und Funktionskontrol-
le durchflhren.

Measurement opening

G 1/8 ISO 228 in the baseplate
(option DN 125, DN 150)
Reclosable opening for setting sys-
tem-specific valuas when the sys-
tem is put into operation, e. g. gas
motor

1. Turn off gas supply.

2. Switch off power supply.

3. Remove screw plug 1 (G1/8)
(Fig.1, 3).

4. Unscrew protective cap A.

5. Adjustment (+)
Setting spindle B
“Turn counter-clockwise" =
Increasing outlet pressure
{setpoint)

or

Adjustment (-)
Setting spindle B
Turn clockwise' =
Reducing outlet pressure
(setpoint)

6. Check setpoint

7. Screw on protective cap A.

8. Verschluss-Schraube 1 (G 1/8)

eindrehen (Fig. 3). Refer to
torque table

9. On completion of work, perform
a leak and functional test.

SW = Schliisselweite
SW = Wrench width
SW = Quvarture de cié

Prise de mesure

G 1/81S0O 228 dans le couvercle de
fond (en option DN 125, DN 150)
ouverture verrouillable pour lerégla-
ge de valeurs spécifiques a 'instal-
lation lors de la mise en service de
celle-ci, moteur & gaz par ex.

1. Fermer l'arrivée du gaz.

2. Couper l'arrivée du courant.

3. Enlever le bouchon 1 (G 1/8)
(Fig.1, 3). - .

- 4.Dévisser le capuchon pro-

tecteur A,

5. Réglage (+)
tige de réglage B
"tourner vers la droite” =
augmentation de la pression de
sortie (valeur de consigne)

ou bien

Réglage (-)
tige de réglage B
*tourner vers la gauche® =
diminutionde fapressionde sor-
tie (valeur de consigne)
6.Vérifier la valeur de consigne
7. Revisser le capuchon protec-
teur A
8. Verschluss-Schraube 1(G 1/8)ein-
drehen (Fig. 3) en respectant les
couples indiqués dans le tableau.
9. Effectuer un controle d'étanchéi-
té et de fonction aprés chaque
intervention.

SW = Apertura chisve

Apertura dl misurazione

G 1/8 1SO 228 ne! coperchio di
fondo (opzioni: DN 125, DN 150),
apertura richiudibile per la regola-
zione divalori specificidell'impian-
to per lamessain funzione di esso,
per es. motore a gas.

1. Intlerompere l'alimentazione del gas.

2. Interrompere l'alimentazione
elettrica. '

3. Toglierelevitidi chiusura 1(Fig.1,3)

4. Svitare la calotta A di protezione .

5. Taratura (+) ruotare a destra
la vite di regolazione B
=Aumento della pressione /usci-
ta (valore nominale)

oppure

Taratura (-)
ruotare verso sinistra il
la vite B = diminuzione
della pressione/ uscita (valore
nominale)

6.controllare il valore nominale ta-
rato

7. riawitare la calotia di protezione A

8. Verschluss-Schraube 1 (G 1/8)
eindrehen (Fig. 3)osservandola
tabella del momento torcente.

9. Altermine delle operazioni effet-
tuare un controllo di tenuta e di
funzionamento.
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Plombierung
Attaching lead seal
Plombage
Piombatura

1
Plombierungsodse in der Ver-
schiuBkappe 2 1,5 mm.

2
Plombierungsbdse im Reglerge-
hause ¢ 1,5 mm.

Nach Einstellung des gew{insch-
ten Drucksoliwertes / Offset:

1. Schutzkappe aufschrauben.

2. Draht durch 1 und 2 ziehen.

3. Plombe um Drahtenden
dritcken, Drahtschiaufe kurz-
halten.

1
2 1,5 mm dia. lead seal eye in
sealing cap.

2
2 1,5 mm dia. lead seal eye in
regulator housing.

After setting desired pressure set-
point / offset:

1. Screw on protective cap.

2. Pull wire through 1 and 2.

3. Press lead seal around wire
ends, keep wire loop small

1
Oeillet de plombage dans le ca-
puchon obturateur @ 1,5 mm.

2 .
Oeillet de plombage dans le boi-
tier du régulateur @ 1,5 mm.

Aprés réglage de la pression de
consigne souhaitée / offset:

1. Visser le capuchon protecteur

2. Faire passer lefil entre 1 et 2

3. Comprimer le plomb et les
extrémités du fil. Maintenir ia
boucle courte.

1
Occhiello per piombatura nella
calotta di chiusura @ 1,5 mm.

2

Occhiello per piombatura sull'in-
volucro del regolatore o 1,5
mm.

Dopo la regolazione del valore
nominale desiderato / offset:

1. awvitare la calotta di chiusura

2. tirare ilfilo attraverso i punti
1e2

3. Piombare le estremita del filo
lasciando corto I'anello
passante.

AlBerbetriebsetzung
Blockierung der Reglerfunktion

1. Schutzkappe A entfernen.
Durch Linksdrehen der Ver-
stelispindel B die Feder ent-
spannen. Bis gegen den An-
schlag drehen.

2. Komplette Verstelleinrich-
tung B abschrauben und Fe-
der C entnehmen.

3. Blockierhilse einsetzen

4. Komplette Verstelleinrich-
tung wieder montieren und
bis an den unteren Anschlag
drehen.

Keine Gewalt anwenden.

5. Schutzkappe A aufschrau-
ben. Regler kennzeichnen
"Blockiert"

6. Plombierung

Kennlinie siehe Diagramm:
mechanisch offen

entspannen
release
détendre

-

scaricare

Putting out of operation
Blocking regulator function

1. Remove protective cap A.
Release spring by turning
adjustment spindle B counter-
clockwise. Turn the spindle to
stop

2. Unscrew complete adjust-
ment device B and remove
spring C.

3. Insert blocking sieeve.

4. Re-assemble complete ad-
justment device and turn to
botiom stop.

Do not use any force!

5. Screw on protective cap A.
Mark regulator "blocked".

6. Attach lead seal.

For characteristic, see diagram:
mechanically open

Mise hors service
Blocage de la fonction de réglage

1. Enlever le capuchon protec-
teur A, Détendre le ressort en
tournant vers la gauche la tige

de réglage B. Tourner jusqu'a.

la butée.

2. Dévisser I'ensemble du dispo-
sitif de réglage B et exiraire le
ressort C.

3. Insérer la douille de blocage.

4. Remonter le dispositif complet
de réglage et tourner jusqu'a
la butée inférieure.

Ne pas forcer.

5. Visser le capuchon protecteur
A, Marquer lerégulateur ‘blo-
qué’.

6. Plombage.

Ligne caractéristique : voir dia-
gramme : mécaniquement ouvert

Messa fuori servizio, Bloccag-
gio delia funzione del regolatore

1. Togliere la calotta di chiusura.
Routando in senso antiorario la
vite B 1a molla si libera.Ruotare
fino contro l'arresto.

2. Svitare completamente il di-
spositivo B e sfilare la molla C

3. inserire il cilindretto di bloc-
caggio -

4. rimontare il dispositivo com-
pleto di regolazione e ruotare
fino all'arresto inferiore
Non effettuare alcuna forza-
tura

5. avwvitare la calotta A e siglare il
regolatore con la voce "bloc-
cato*

6. Piombatura

Linea caratteristica vedi dia-
gramma 1: apertura meccanica

A
B

C/D

i
Z
]
|
|



Verschilefien interner impuls,
externer Impuls ist vorbereltet

Bel Verwendung des externen
Impulses muf} der interne Im-
puls verschiossen werden.

Der im Ausgangsbereich des
Druckregelgeréles angeordnete
Impulsabgriff wird mit einer ge-
eigneter ‘Silikondichtmasse ver-
schlossen.

Hierzu wird das Impulsrohr auf
ca 2/3 der Lange gefdilit.
Unbedingt die Anleitung des
Dichtmassen Herstellers beach-
ten und fOr vollstdndige Aushér-
tung sorgen.

i
Eost

Sealing Internal pulses, external
pulse only optional

When using the external pulse,
seal the internal puise,

Seal the pulse tap located in the
outlet of the pressure regulator
using a suitable sificon compound.
Fill the pulse tube to approx. 2/3 of
the length. )

Pleasefollow the instructions of the

sealing compound manufacturer -

and make sure that the compound
hardens completely. -

Fermeture impulsion interne,
limpulsion externe est préparée

Si I'on utilise limpulsion exter-
ne, il faut impérativement obs-
truer Fimpulsion interne.

La prise d'impulsion qui se trouve
dans la zone de sortie du régula-
teur de pression est scellée af'aide
d'une masse d'étanchéité adéqua-
te en silicone. Pour ce faire, on
remplit au 2/3 env. de sa longueur
le tube d'impulsion.

Respecler impérativement les ins-
tructions du fabricant de la masse
d'étanchéité et faire le nécessaire
pour obtenir un durcissementcom-
plet.

Dichtmasse

Sealing compound
Masse d’étanchéité
Mastice

Chiusura della presa d’lmpul-
so interno; I'lmpulso esterno &
predisposto

Se si fa uso dell'impulso ester-
no, si deve chiudere la presa
dell'impulso interno.

La presa diimpulso nel campo di
uscita del regolatore di pressio-
ne, si deve otturare con un masti- .
ce di silicone appropriato,
Riempire allo scopo il tubo di
impulso fino a ca. 2/3 delia sua-
lunghezza. .

Attenersi assolutamente alleistru- -
zioni del fabbricante del mastice
e provvedere al totale indurimen-
to di quest'ultimo.

3
Eitterner Impulsanschiuf,
externer Impuls ist vorbereitet

Der externe Impulsanschiul er-
folgt an den Anschlissen der
Membranschale.

Der Anschiuf3 muB sicher gegen
Verformung, Abrif, gasdichtund
dauerhaft sein. Er mu3 den me-
chanischen, thermischen und
chemischen Belastungen stand-
halten.

Der gegentberliegende An-
schiuB kann durch einen MeB-
stutzen verschlossen werden.
Der Mefistutzen erlaubt die Mes-
sung des tatsachlich wirkenden
Reglerausgangsdruckes.

Der AnschluBl des externen Im-
pulses am Gasgeréterfolgt nach
MaBgabe des Geréteherstellers.

External pulse connection, ex-
ternal pulse is prepared

Connect the external pulse line to
the connections on the diaphragm
shell.

Secure the connection against
deforming and break-off. It must
be gas-tight and permanent and
must withstand mechanical, ther-
mal and chemical stresses.

You can seal the opposite connec-
tion using a test nipple.

Using the testnipple, you canmeas-
ure the actual active regulator out-
let pressure. ’

Follow the dimension specifications
of the equipment manufacturer
whenconnecting theexternal pulse
line to the gas equipment.

Externer Impulsanschiuf3
External pulse connection

Prise d'impulsion externe, I'im-
pulsion externe est préparée

La prise d'impulsion externe s'ef-
fectue aux raccordements prévus
sur le corps du régulateur a la
hauteur de la membrane.

La prise doit étre résistante aux
déformations, a l'arrachement,
élanche au gaz et solide, Elle doit
résister aux charges mécaniques,
thermiques et chimiques.

La prise qui se trouve en face peut
étre fermée a 'aide d'une prise de
mesure.

La prise de mesure permet de
mesurer la pression de sortie ef-
fective du régulateur.

Prise del'impulsion externe de l'ap-
pareil a gaz conformeémentauxins-
tructions dufabricant del'appareil.

Coliegamento dell’impulso
esterno; l'impulso esterno &
predisposto

Il coliegamento dell'impulso
esterno si effettua agli attacchi
della coppa della membrana.
L'attacco deve essere sicurocon-
tro deformazione e strappi; deve
essere atenuta di gaseduraluro,
Deve essere resistente alle solle-
citazionimeccaniche, termichee
chimiche.

L'attacco sul lato opposto, sipud
chiudere mediante un misurato-
re.

Il misuratore permette la misura-
zione della pressione di uscita
del regolatore veramente effica-
ce.

Per il collegamento dell'impulso
esterno all'apparecchio del gas,
attenersi alle istruzioni del fabbri-
cante dell'apparecchio.

Prise d’'impulsion externe ]

Attacco impulso esterno . X
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DurchfluB-Diagramm 1/ Flow Diagram 1/ Courbe des débits 1 / Diagramma di portata 1

mechanisch offen / fir Gerdteauswahl FRNG DurchfluBdiagramm 2 anwenden
mechanically open / use flow diagram 2 for equipment selection FRNG

mécaniquement ouvert/ pour sélectionner un FRNG, utiliser la courbe des débits 2

aprire meccanicamente / per scelta deli‘apparecchio FRNG utilizzare diagramma portata 2
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Geratevorauswah!, blockierte
Druckregelgerite

Mit Hilfe der Volumenstrom -
Druckgetallekennlinie der Druck-
regelgeréate im mechanisch offe-
nem Zustand ist eine Vorauswahl
der Nennweite moglich.

Das Druckgefalle zwischen Ein-
gangsdruck p, und Regleraus-
gangsdruck p, in Verbindung mil
dem maximalem Volumenstrom
V_.. bestimmen die Nennweite
des Druckregelgerétes.

Der durch Ap_, und V__ be-
schriebene Betriebspunkt liegt
links der zuwahienden Nennwei-
te des Druckregelgerates.

Der Druckabfall Uber blockierte
Druckregelgerate wird durch die
Kennlinien "mechanisch offen’
beschrieben.

Die entgultige Festlegung erfoigt
nach MaBgabe des Anlagenhers-
tellers.

Equipmentpreselection, blocked
pressure regulators

You can preselect the nominal di-
ameter using the volume flow pres-
sure reduction characteristic of the
pressure regulators in mechani-
cally open state. The pressure re-
duction between inlet pressure p,
and regulator outlet pressure p, in
connection with the maximum vol-
ume flow V___determine the nomi-
nal diameter of the pressure regu-
lator.

The working point described by
Ap,, and V__ is on the left of the
nominal diameter of the pressure
regulator 1o be selected.

The pressure reductionvia blocked
pressure regulators is described
by the “mechanically open” char-
acteristics.

Final definition is performed ac-
cording to the dimension specifi-
cation of the equipment manufac-
turer.

Choix de I'appareil, pressostats
bloqués

La ligne caractéristique de chute
de pression de débit volumétrique
des régulateurs de pression mé-
caniquement ouverts permet une
préesélection du diamétre nominal.
Lachutede pressionentrela pres-
sion d'alimentation P, et la pres-
sion de sortie du régutateur P, en
relation avec le débit voluméltrique
maximumV__. déterminent le dia-
métre nominal du pressostat. Le
point de fonctionnement décrit par
Ap etV . se lrouve a gauche
du diametre nominal a sélection-
ner du régulateur de pression.

La chute de pression par I'intermé-
diaire de régulaleurs de pression
bloqués est décrite par la ligne
caractéristique «mécaniquement
ouverl».

La détermination définitive s'effec-
tue conformément aux instructions
du fabricant de l'installation.

Preselezione degli apparecchi,
regolatori di pressione bioccati

Confausiliodella curva caratteri-
slica della differenza di pressio-
ne del flusso volumetrico dei re-
golatoridi pressione allo stato di
apertura meccanica, & possibile
effettuare la preselezione del va-
lore nominale.

La differenza fra ia pressione di
entratap, e la pressione di uscita
dal regolatore p,, in combinazio-
ne con il flusso volumetrico mas-
simo V_, ., determinano il valore
nominale del regolatore di pres- .
sione.

Il punto di esercizio descritto con
Ap,.. eV ... sitrova asinistra del
valore nominale del regolatore di
pressione, da selezionare.

La caduta di pressione attraver-
s0 regolatori di pressione bloc-
cati, viene descritta tramite la
curva caralleristica ,apertura
meccanica”.

La determinazione definitiva av-
viene secondo le indicazioni del
fabbricante degli apparecchi del
gas.




Durchfiufl-Diagramm 2 / Flow Diagram 2 / Courbe des débits 2 / Diagramma di portata 2

im eingeregelten Zustand
in regulated state
en régulation
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Vn [m3h] Erdgas/Natural gas/Gaz Naturel/Gas metano dv = 0,65
Nulldruckregler Gleichdruckregler Druckluftgefiihrter Regler
Zero pressure regulator Air / gas ratio control Controlled by air pressure
Régulateur de pression zéro Régulateur de proportion A commande pneumatique
Regolatore di pressione zero Regolatore di rapporto Regolatore comandato da aria
R o o o compressa R
th = 0’1 X an. vmln. = 0’05 X an. VmIrL = 0’05 X lel
o o B
Vverwende\es Gas/gas used/ gaz utilisé/gas ulitizzato =V Lulairfairfaria x f Gasart D’Cht.e
Type of gas Density
Type de gaz Poids spécifique | dv f
Tipo di gas Densita
{kg/m®]
Erdgas/Nat.Gas/ 0.81 0.65 1.24
Dichte Luft Gaz naturel/Gas metano
Air density
Poids spécifique de I'air Stadtgas/City gas/ 0.58 047 1.46
Densita dell'aria Gaz de ville/Gas citta
f=
spez. Gweicht des verwendeten Gases Flussiggas/LPG/ 2.08 167 |0.77
Spec. weight of gas used Gaz liquide/Gas liquido
poids spécifique du gaz utilisé
peso specifico del gas utilizzato Luft/Air/ 1.24 1.00 ;1.00
Air/Aria ‘
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Ersatzteile / Zubehdr Bestell-Nummer Ersatzieile / Zubehor Bestell-Nummer
Spare parts / Accessories Order No. Spare parts / Accessories Ordering No.
Pieces de rechange / acces. No. de commande Pitces de rechange / acces. No. de commande
Parti di ricambio / Accessori Codice articolo Parti di ricambio / Accessori Codice articolo
Verschlufischraube mit Dicht- 5 Stlick/Set Federauswahl FRNG / Selection of FRNG springs
ring 5 Pieces/Set Sélection des ressorts FRNG / Scelta della molla FRNG
Locking scre.w ar]d sealing_; ri'ng 5 Piéce_as/Sel Nr.1 25- 9mbar braun/brown/brun/marrone
B|9uc hon fileté avec joint 5 Pezzi/Set N2 5 - 13mbar weiB/white/blanc/bianco
d'étanchéité . Nr.3 5 - 20 mbar orange/orange/orange/arancia
Tappo a vite con guarnizione Nr.4 10 - 30 mbar blauyblue/bleu/blu
G1/8 : 230 395 Nr5 25 - 55mbar royredfrouge/rosso
G1/4 230 396 Nr.6 30 - 70 mbar gelb/yellowfjaune/giallo
G1/2 230 401 Nr.7 60 - 110 mbar schwarz/black/noir/nero
G4 ) 230 402 Nr.8 100 - 150 mbar rosa/pinkfrose/rosa
Mepotutzon mit Dichiring 5 StCKSet Nr.9 140 -200 mbar grau/grew/gris/grigio
Test nipple with sealingring 5 Pieces/Set FRNG 503/505 FRNG 507
Prise de pression avec joint 5 Pigces/Set Nr. 1 25- Ombar 229 817 220 833
Misuratore con guarnizione 5 Pezzi/Set Nr.2 5 - 13 mbar 229 818 229 834
G1/8 : 230 397 Nr.3 5 - 20mbar 229 820 229 835
G1/4 230398 ' Nr4 10 - 30mbar . 229821 229 836
. Nr5 25 - 55mbar 229 822 229 837
Atmungsstopfen 5 Stack/Set Nr6 30 - 70 mbar 229 823 229 838
Ventplug 5 Pieces/Sel Nr.7 60 -110 mbar 229 824 229 839
_?:::23? ;?arf: g gf;;gif‘ " Nr.8 100 - 150 mbar 229 825 229 840
ey 230 399 Nr.9 140 - 200 mbar 229 826 229 841
G1/2 230 403 FRNG 510 FRNG 515/5040
Schutzkappe mit Plombierdsen 5 Stiick/Set s;; 25'5 _ 12 ﬁgg: Sgg 232 ggg gf—,;
Protective cap with lead seal 5 Pieces/Set Nr.3 5 - 20 mbar 229 844 209 853
option ) 5 Pieces/Set Nr4 10 - 30 mbar 229 845 229 854
Bouchon de protection avec 5 Pezzi/Set Nr.5 25 - 55mbar 229 846 229 869
oeillet de plombage Nr6 30 - 70 mbar 229 847 229 870
Calotta di protezione con Nr.7 60 - 110 mbar 229 848 229 871
Eg;zbég? g; glombawra 230400 Nr.8 100 - 150 mbar 229 849 229 872
FRNG 51 - 520, 5040 - 5050 230 404 Nr.8 140 -200 mbar 229 850 229873
FRNG 5065 - 5100 230 405 FRNG 520/5050
FRNG 5125, 5150 230 428 Nr.1 25- 9mbar 229 874
Dichtungen fur Flansche 2 Sthck/Set s:g 555 _ ;g 22:; ggg g;g
Sealing ring for flanges 2 Pieces/Set Nr.4 10 - 30 mbar 229 877
Joints d'étanchéité pourbrides 2 Piéces/Set Nr5 25 - 55mbar 209 878
Guarnizioni per flange 2 Pezzi/Set Nr.6 30 - 70 mbar 229 879
DN 40 231600 Nr.7 60 - 110 mbar 229 880
DN 50 231 601 Nr.8 100 - 150 mbar 229 881
DN 65 231603 Nr.9 140 - 200 mbar 229 882
DN 80 231604
DN 100 231605 FRNG 525/5065/5080
DN 125 231606 Nr.i 2,5- 9mbar 229 883
DN 150 231783 Nr.2 5 - 13mbar 229 884 .
- N3 5 - 20mbar 229 885 !
Stiftschraubensatz 4 Stuck/Set Nr4 10 - 30 mbar 229 886
Set of setscrews 4 Pieces/Sel Nr.5 25 - 55mbar 229 887
Goujons 4 Piéces/Set Nr6 30 - 70 mbar 229 888
Serie di viti per acciaio 4 Pezzi/Set Nr.7 60 -110mbar 229 889
M 16 x 55 (DN 40 - DN 50) 230422 Nr.8 100 - 150 mbar 299 890
M 16 x 65 (DN 65 - DN 100) 230424 Nr.9 140 - 200 mbar 229 891
M 16 x 75 (DN 125) 230430
M 20 x 90 (DN 150) 230 446 FRNG 5100
. Nr.1 25- 9mbar 229 892
Blockierhilse Nr.2 5 - 13 mbar 229 893
Blocking sleeve Nr.3 5 - 20mbar 229 894
Douille de blocage Nr.4 10 - 30 mbar 229 895
Citindretto di bloccagio Nr.5 25 - 55mbar 229 896
FRNG 505 - FRNG 5150 auf Anfrage Nr.6 30 - 70 mbar 229 897
on requesl Nr.7 60 -110mbar 229 898
ala demande Nr.8 100 - 150 mbar 229 899
su richiesta Nr.9 140 - 200 mbar 229 900
MeBV\.lerlfe FRNG 5125 FRNG 5150
Repair kits Nri1 25- 9mbar 229 901 229 909
Eléments d.e r'ne§ure . Nr.2 5 - 13 mbar 229 902 229 910
Apparecchi di misurazione Nr,3 5 - 20mbar 229 903 229 911
FRNG 505 - FRNG 5150 auf Anfrage Nr.4 10 - 30 mbar 299 904 229 912
on request Nr.5 25 - 55 mbar 229 905 229913
a la demande Nr6 30 - 70 mbar 229 906 229 914
su richiesta Nr.7 60 -110mbar 229 907 229915
Nr.8 100 - 150 mbar 229 908 229 916
Nr.9 140 -200 mbar 243 416 243 417
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Safety
first

O.K.

Arbeiten am Gas-Druck-
regelgerit diirfennur von
Fachpersonal durchge-
fihrt werden.

Flanschflachenschiitzen.
Schrauben kreuzwelse
anziehen,

Direkter Kontakt zwi-
schen dem Gas-Druckre-
gelgerat und dem aushar-
tendem Mauerwerk, Be-
tonwinden, FuBbddenist
nicht zuldssig.

Nennleistung bzw. Druck-
sollwerte grundsatzlich
am Gas-Druckregelgerat
einstellien. Leistungsspe-
zifische Drosselung uber
das Magnetventil.

Grundsatzlich nach Tei-
leausbau/-umbau neue
Dichtungen verwenden.

Rohrleitungsdichtheits-
prifung: Kugelhahn vor
den Armaturen/Gas-
Druckregelgerét schlie-
Ben.

Nach Abschiuf3 von Ar-
beiten am Gas-Druckre-
gelgerdt: Dichtheitskon-
trolle und Funktionskon-
trolle durchfiithren.

Pp. < 500 mbar

Niemals Arbeiten durch-
fishren, wenn Gasdruck
oder Spannung anliegt.
Offenes Feuer vermeiden.
Otfentliche Vorschriften
beachten.

Bei Nichtbeachtung der
Hinweise sind Personen-
oder Sachfolgeschiden
denkbar.

Work onthe gas pressure
regulator may only be
performed by specialist
staff.

Protect flange surfaces.
Tighten screws cross-
wise

Do not allow any direct
contact between the gas
pressure regulator and
hardened masonry, con-
crete walls or floors.

Always adjust nominal
output or pressure set-
points on the gas pres-
sure regulator and per-
formance-specific throt-
tling using the solenoid
valve.

Always use new seals af-
ter dismounting and
mounting parts.

Pipeline leak test: close
ball cock upstream of fit-
tings/FRNG.

On completion of work on
the FRNG, perform leak
and function test.

Pios; < 500 mbar

Neverperformwork if gas
pressure or power is ap-
plied. No naked flame.
Observe public regula-
tions.

If these instructions are
not heeded, theresultmay
be personal injury or dam-
age to property.

DUNGS®

Seul du personnel auto-
risé peut effectuer des
travaux sur le régulateur
de pression.

Protéger les surfaces de
brides.
Serrer les vis en croisant.

Eviter tout contact direct
entre le régulateur de
pression et la magonne-

_rie, les cloisons en béton

et planchers en cours de
séchage.

Régler toujours le débit
nominal ou les pressions
de consigne sur le régu-
lateur de pression. Limi-

tation au niveaude lavan-

ne, en fonction du débit.

Aprés un démontage ou
une modification, utiliser
toujours desjoints neufs.

Controle de l'étanchéité
de la conduite: fermer le
robinet a boisseau sphé-
rique avant les robinette-
ries / FRNG.

Une fois les travaux surle
FRNG terminés, procéder
toujours a un controle
d’étanchéité et de fonc-
tionnement.

<500 mbar

phﬂ

Ne jamais effectuer des
travaux tous pression et
ou tous tension. Eviter
toute flamme ouverte. Ob-
server les réglementa-
tions.

En cas de non-respect de
ces instructions, des
dommages corporels ou
matériels sont possibles.

Qualsiasi operazione ef-

fettuata sul regolatore di
pressione gas deve esse-
re fatta da parte di perso-
nale competente.

Proteggere le superfici
della flangia.

Stringere le viti in modo
incrociato.

Non é consentito il con-
tatto diretto fra il regola-
tore di pressione gas e
murature invecchiate,
pareti in calcestruzzo,
pavimenti.

Effettuare in linea di massi- |

ma la regolazione di potenza
nominale e valori nominali di
pressione sul regolatore i
pressione gas. La regolazio-
ne specifica di potenza va
fatia attraverso la valvola,

inlinea dimassima, dopo
fo smontaggio e il rimon-
taggio dialcune parti, uti-
lizzare nuove guarnizio-
ni.

Per la prova di tenuta del-
le tubature: '
chiudereilrubinetto a sfe-
ra davanti ai corpi valvola
/ FRNG.

Al termine dei lavori effet-
tuati su un FRNG: predi-
sporre un controlio sia
della tenuta che del fun-
zionamento. p, ., < 500
mbar

In nessun caso sidebbono
effettuare lavori in presen-
za di pressione gas o di
tensione elettrica. Evitare i
fuochi aperti e osservare le
prescrizioni pubbliche.

La non osservanza di
quanto suddetto pud im-
plicare danni a persone o
cose.

Anderungen, die dem technischen Fortschritt dienen, vorbehalten / We reserve the right to make any alterations in the course of technical progress
Sous réserve de toute modification constituant un progreés technique / Ci riserviamo qualsiasi modifica tecnica e costruttiva

Verwaltung und Betrieb
Head Offices and Factory
Usine et Services
Administratifs
Amministrazione e
Stabilimento

Karl Dungs GmbH & Co. KG
Siemensstr. 6-10
D-73660 Urbach

Telefon +49 (0)7181-804-0
Telefax+49(0)7181-804-166

Korrespondenzanschrift
Postal address

Adresse postale
Indirizzare la corrispon-
denza a

Karl Dungs GmbH & Co. KG
Postfach 12 29

D-73602 Schorndort
e-mail info@dungs.com
Internet www.dungs.com
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- J125

1%4” & 2” Service Regulator

Catalogue | -
General Information CS2503C
Regulating Capacity
Flow Capacity Figures — 14” size DS2501B
Flow Capacity Figures — 2" size DS2502B

Commissioning Instructions
How to install the unit E2504E

General Arrangements
Units with no Safety Shut Qff
Units with OPSS
Units with OPSS & UPSS
Diaphragm Case Assembly
OPSS Assembly
OPSS / UPSS Assembly
UPSS Assembly L

Parts List

General Parts List
Spares Kits
Alternative Valve Seats

Spring Table
Loading Springs Available

Maintenance Instructions

Regulator Assembly
Diaphragm Case Assembly
Safety Shut Off Assembly
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p—— dA MKIl SERVICE
- Jeavons J1 2 REGULATOR

17" 12" J125 MKII

Example illustrated is a
J125-84 version with USSA
- Over Pressure Slam Shut option.

Inlet Pressures up to 8.6 Bar

The MKIl Jeavons J125 service
regulator is fitted with an improved
internal mechanism and can be

supplied with the USSA safety
shut-off -~ assembly  for both
overpressure and/or underpressure
protection.

DATAS;{EET €$25.03 1ISSUEC  JULY 2002
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EL TE—*\geavons

J12

MKIlI SERVICE

) REGULATOR

APPLICATION

The J125 series provides a full range of regulators for
service applications where accurate pressure control is
required. The units are ideal for industrial pressure
reducing, metering stations and for district distribution. A
monitor version of the J125 is also available. The
regulators are designed to maintain high accuracy and
efficiency with inlet pressures up to 8.6 Bar (125 PSIG).
Available with screwed connections, sizes 1%" and 2",
and 50mm flanged connections .

Several valve orifices are available to cover the full inlet
pressure range, together with a comprehensive number
of outlet pressure springs.

The unit has been designed for ease of installation and
servicing in confined areas. The diaphragm case can be

case can be removed without disturbing the pipework.
All units are suitable for operation on natural, liquid
petroleum and manufactured gases.

OPTIONS

SCHEMATIC INSTALLATION DIAGRAM

B -./{l/ >T< / |

O T

...... -~ L - .
I8! e P .
s .

~ . . U -
~ e, . e

REGULATOR SPRINGS

All Springs are colour coded for ease of identification.

mb "WC Part No. Colour
8.8-15 35-6 J12509-091 Red
14-20 55-8 J12509-092 Orange
21-35 85-14 J12509-093 Yellow
36-70 14.5-28 J12509-094 Green
69 - 138 1-2PSI J12509-095 Royal Blue
104 -173 {1.5- 2.5 PSI}| J12509-096 Brown - Royal
Blue
138 - 207 2-3PS! J12509-097 Brown - Green
207 - 350 3-5PSI J12509-098 Black - Green

DATASHEET CS25.03 ISSUEC JULY 2002

fully rotated and, during inspection and servicing, the

Various versions of this regulator comply with the
requirements of BGC/PS/E26 & IGE/TD/10, . The USSA
unit is designed to meet the requirements of the
standards BGES/VS & DIN3381.

SIZES S

1% x 1%", 2" x 2" and 50mm x 50mm ,
NORMAL OPERATING TEMPERATURE
-20°C to +70°C. '

CONNECTIONS

Taper or parallel screwed to BS21
Flanged to DIN, BS4504-NP16
Other standards may be available upon request

APPROVAL

The 1%" and 2" J125 has been approved to modules B
+ D of the PED 97/23/EC by BSI (Notified body No.
0086). It is classified as Category IV equipment and a
pressure accessory.

The J125 can be fitted with a full or limited capacity relief valve. In addition, the regulator can be supplied with the
Jeavons Universal Safety Shut-off Assembly (USSA). This provides overpressure and/or underpressure protection with
immediate shut-off at the regulator inlet. It uses well proven principles to give exceptional consistency of operation and
an unrivalled insensitivity to nuisance tripping. The J125 is also available for use in a monitor application.

ELSTER 4+ ANMCO

-

i /
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OPSS SPRINGS
mb "WC Part No. Colour
18-60 7.5-24 J12506 - 281 Black
50 - 80 20- 32 J12506 - 282 Orange
60-110 24 - 44 J12506 - 283 Red
100 - 210 40 - 84 J12506 - 284 Dark Green
200 - 350 3-5PSI J12506 - 287 Yeliow
280 - 500 4-7PS| J12506 - 288 White
UPSS SPRINGS
mb "WC Part No. Colour
8-16 3-6 J12506 - 285 Light Biue
16 - 60 6-24 J12506 - 286 Brown
60 - 150 24 - 60 312506 - 289 Purple




ELSTER ’ MKIlI SERVICE
- Jeavons J1 2 ' REGULATOR

J125 VERSIONS The following table indicates the code numbers for the various J125 versions available.
B AN ey 11y g & B 5 ] . 9 4 e

&

J125 §1/S2/S3 SCREWED J125 S1/S2/S3 FLANGED
305 305

60 J 360

I - DATASHEET CS525.03 ISSUEC JULY 2002
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J12

MKIl SERVICE
REGULATOR

RELIEF VALVE PERFORMANCE
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INLET PRESSURE BAR
ORIFICE SIZES

Orifice Siz

s oy

1/4" 6.35
3/8" 1 95
172 12.7
5/8” 15.9
34" 19.1
7/8" 22.2
N 25.4
114" 31.8

MATERIAL SPECIFICATION

Description

/

INLET PRESSURES

For maximum inlet pressures see separate data sheets

ORIFICE SELECTION

For optimum regulator performance, the largest
permissible orifice size should be selected from this
table. For the optimum relief valve performance, the
smallest orifice should be selected.

SERVICING

The J125 has been designed for ease of access,
inspection and servicing of all the internal components,
A soft spares kit is available for all versions.

Material

Regulator Body
Reguilator Valve Disc and "O"Rings, USSA Diaphragm
USSA Valve Disc and "0"Rings

Regulator Valve, Valve Seat and USSA Valve

Regulator Case and Cover, Relief Vaive, Spring Holder, Top Cap, Adaptor Plate, USSA

Body and Cover

Regulator and USSA Valve Spindle
Regulator Diaphragm

USSA Internals

Lever Arm, Regulator Diap Piate, Vent Valve Plates, Clamping Plate and Spring Guide

Springs

QUALITY

Eister Jeavons is committed to a programme of
continuous quality enhancement. All  equipment
designed and manufactured by Elster Jeavons benefits
from the company's quality assurance standards, which
are approved to 1SO 9001 (BS5750 Part 1).

DATASHEET CS525.03 ISSUEC JULY 2002

Nodular Iron BS2789
Nitrile Synthetic Rubber (Buna)

Nitrile Synthetic Rubber (DIN 3535 Part
3)

Aluminium Alloy BS4300/5 or BS1474
Aluminium Alloy BS1490

Stainless Steel BS970

Reinforced Synthetic Rubber

Acetal Resin

Mild Steel, Zinc Plated and Passivaled

Carbon Steel, Zinc Plated and
Passivated

PERFORMANCE

Detailed performance data is provided on separate
technical bulletins,

Elster jeavons has a programme of continuous product
development and improvement and in consequence the
information in this leaflet may be subject to change or
modification without notice

O

Lower Church Lane, Tipton

Tel: +44 (0)121 557 3911
Fax: +44 {0)121 520 9556
West Midlands DY4 7PH England E-mail: info@jeavonslid.co.uk

ELSTER ‘geavons




‘ﬂﬂlzz Mkl 1%2"/40mm

ELSTER {
- '=Jeavons SERVICE REGULATOR

LN
- )
Capacities in SCMH 0.6sg gas Droop = 20% CAPACITY CHART
4 9.5mm (3/8") Orifice
%200 7
350
689 76
1000 87
1500 104 108 109 123 111 116 - 122 114
2000 119 124 126 152 130 146 151 140
3000 140 144 157 186 . 178 180 196 190
4000 160 164 178 218 210 230 242 236
5000 180 185 207 244 230 250 264 258
7000 - - - 282 284 294 311 314
12.7mm (1/2") Orifice
50 27 29 20 - - - - -
69 33 35 27 - - - - -
138 49 52 45 48 - - - - -
200 57 61 55 61 42 - - -
350 72 75 74 83 63 64 68 -
689 93 97 102 115 95 105 114 90
¢ 1000 107 111 121 135 118 131 149 125
~ 1500 120 124 142 166 152 167 182 174
2000 132 137 157 182 180 198 222 211
3000 152 157 182 212 219 2486 282 274
4000 174 178 208 234 251 292 322 326
5000 - - 224 249 274 314 344 349
15.9mm (5/8") Orifice
50 32 33 - - - - - -
69 38 .40 32 - - - - -
138 53 56 49 67 ' - - - -
200 60 64 58 75 54 - - -
350 72 76 75 99 77 77 78 -
689 89 a3 96 129 115 120 128 104
1000 100 105 115 149 137 146 167 141
1500 113 120 132 170 - 170 184 207 195
2000 123 128 148 190 196 211 239 225
3000 142 149 173 210 233 254 287 288
4000 - . 194 230 259 287 324 338
5000 - - - - 270 304 344 360
)
DATASHEET DS25.01 ISSUEB  JUNE 1998 Page | of 2 . — 0
ELSTER jeavons
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J125

MklIl 1°%2"/ 40mm

SERVICE REGULATOR

Capacities in SCMH 0.6sg gas

19 1mm (3/ ") Onﬁce

Droop = 20%

73
115
179
210
246
278

oy

S

109
193
226
288
344
386
433

u P PR

130
163
207
270
320

22.2mm (7/8") Orifice
50 0 M " 45, - - -
69 51 56 - - -
_ 138 70 76 67 - -
’z 200 79 86 85 98 ;
'S 350 95 102 109 131 100
% 689 123 130 145 179 150
3§ 1000 146 154 172 198 190
- 1500 182 188 203 236 234
2000 - - 231 . 266 274
2500 - - - 289 305
3000 - - - - 332
25.4mm (1") Orifice
50 47 51 40 - -
69 54 57 49 - -
138 71 76 73 - -
200 77 84 84 105 70
350 94 99 108 131 105
689 121 126 136 - 167 150
1000 135 138 158 190 180
1500 - - 189 215 215
2000 - - - 235 245
31.8mm (1%") Orifice
50 43 45 48 - -
69 50 53 56 - -
138 66 73 82 96 -
200 78 82 92 117 83
350 94 97 117 143 122
689 - - 149 178 174
1000 - - 171 201 210
1500 - - - - 234
2000 - - - - -
DATASHEET DS25.01 ISSUEB  JUNE 1998 Page 2 of 2
El_STER s AMCO ELSTER JEAVONS Ltd. Tel: +44 (0)121 557 3911

Lower Church Lane, Tipton

West Midlands DY4 7PH England E-mail: info@jeavonsitd.co.uk

Fax: +44 (0)121 520 9556
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= STE Jeavons J125 Mt 21 50mm

r\}l, SERVICE REGULATOR
Capacities in SCMH 0.6sg gas.  Droop = 20% CAPACITY CH ART
6.35mm (1/ " i
R kPt
P 9.5mm (3/8") Orifice
& k-
350 70 70 e
689" - . | 100 100 90 100 | 80 9 | 95| 75
1000 125 125 120 125 105 115 125 100
1500 165 1685 165 156 - 135 150 160 135
2000 ' 185 190 190 190 165 190 190 170
3000 245 250 250 255 230 250 255 230
4000 310 315 315 315 300 315 3156 300
5000 ’ 330 335 340 345 335 335 340 335
7000 - - - 405 400 | 405 415 410
12.7mm (1/2") Orifice
50 25 30 25 - - - - -
69 30 35 30 - - - - -
138 50 55 45 50 - - - -
200 70 75 60 65 40 40 - -
350 100 110 85 100 85 70 80 -
) 689 150 160 130 145 106 115 136 90
é 1000 190 200 165 190 135 150 180 130
l‘ 1500 245 255 225 250 180 205 240 180
2000 295 305 275 305 225 255 300 225
3000 380 410 390 430 315 355 420 315
4000 430 460 515 540 440 480 530 435
5000 - - 580 580 540 550 580 535
15.9mm (5/8") Orifice
50 35 38 - - - - - -
69 45 48 30 - - - - -
138 75 80 55 - - - - -
200 90 95 65 85 50 - - -
350 130 135 95 120 70 80 80 -
689 205 210 150 190 115 135 135 115
1000 260 265 205 240 145 185 185 165
1500 335 345 285 320 195 245 255 230
2000 ‘ 380 400 360 400 255 315 320 295
3000 445 470 525 555 370 455 485 420
4000 - - 670 705 520 600 605 545
6000 - - - - - 700 700 640
DATASHEET DS25.02 ISSUEB  JUNE 1998 Page 1 of 2 d
| ==
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J12

Mkil 2" / S0mm
SERVICE REGULATOR

Capacities in SCMH 0.6sg
19.1mm (3/4") Orifice

E G Jeid TR
G hat);

gas

Droop = 20%

90
140
230
300
330
510

180
280
345
490
600

150
210
300

375 .

SR TB000C L
22.2mm (7/8") Orifice
S0 T 4 45 - . E
69 45 55 - - -
138 70 | 85 80 - -
3 200 95 110 100 125 -
4 350 130 145 140 . 170 105
3 689 195 205 205 240 160
1000 240 250 250 295 210
1500 320 330 330 390 290
2000 - - 420 490 360
2500 - - - 560 440
3000 - - - - 540
25.4mm (1") Orifice
50 50 45 40 - -
69 65 58 48 - -
138 100 95 75 - -
200 135 125 100 140 75
350 175 168 135 180 120
689 265 260 230 300 190
1000 330 335 305 360 250
1500 - - 371 | 416 330
2000 - - - - 420
31.8mm (1%") Orifice
50 65 60 50 - -
69 80 80 60 - -
138 130 125 105 - -
200 165 165 135 180 110
350 220 220 190 245 150
689 - - 290 365 240
1000 - - 380 450 325
1500 - - - - 460
2000 - - - - -
DATASHEET DS25.02 ISSUEB  JUNE 1998 Page 2 of 2
ELSTER G AMOCO Lover honts Lone Toton Fos va (0121 220 635

West Midlands DY4 7PH England E-mail: info@jeavonsitd.co.uk
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1%" - 2" (40 - 50mm)

J125 MKII REGULATOR

COMMISSIONING AND MAINTENANCE
INSTRUCTIONS

<

v
I

CHECK WITH DESIGNATION
NUMBER ON REGULATOR NAMEPLATE
AND CROSS REFERENCE TO TABLE TO
ESTABLISH WHICH, IF ANY, OF THE
SAFETY FEATURES ARE FITTED.

E2504 ISSUEE JUNE 202 AUTHORISED: .J. PARTRIDGE.

REGULATOR TYPES
rVPE | Gtk | LMD | exessuns | rsssue
RELIEF | RELIEF %’;Fv?g SD;Fvlfg
J125-51
1125-S2 v
J125-S3 v
7125-84 v v
J125-85 v v
J125-56 v v
1125-87 v v
J125-S8 v v v
1125-89 | v v v
7125-810 v
3125-S11 v
J125-S12 v v

ELSTER i AMCO

ELSTE}ﬂeavons
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COMMISSIONING INSTRUCTIONS

FOR J125 MKII REGULATOR 1

Fig. 1.

"t

oA WL

FITTING UNITS INTO PIPEWORK.

1)
2)

3)

4)

5

6)
7)

8)

The unit should not be installed in a corrosive envionment.

- The ambient temperature (surface temperature) should be within ',

the limits stated.on the regulator catalogue.

Check the maximum allowable pressure on the regulator
nameplate against the installation specification.

Remove the protection from inlet and outlet ports.

Ensure that installation pipework is thoroughly clean.

The direction of gas flow must be the same as the arrows on the
regulator body. See Fig. 1.

Install the regulator into pipework using jointing compound
approved to national standards.

In order to fit the regulator into confined spaces it may be
necessary to rotate the diaphragm case. This is achieved by
slacking off the three set screws, rotating the diaphragm case,
and then re-tightening the set screws evenly. See Fig,. 2.

INSTALLATION OF VENT LINE.

1)
2)

3)

Remove clip and vent screen from regulator top cover.

Connect the vent line (2"), using a jointing compound approved
to national standards, and lead to atmosphere in accordance
with national standards. Ensure that no water can penetrate vent
pipeline. See Fig. 3.

If the regulator is fitted with an internal relief valve, ensure that
the vent line is of sufficient diameter to carry gas vented by the
relief valve to a safe outside location. Reference to any national
standard.

FOR PRE-SET UNITS ONLY.

1)
2)
3)
4)

5)

6)

Turn off downstream valves.

Slowly turn on inlet supply. _

If safety shut-off device is not fitted, go to instruction 6.

If safety shut-off device is fitted unscrew reset spindle end cap
and firmly pull. Hold in this position until the outlet pipework is
fully pressurised, then release reset spindle end cap gently. See
Fig. 4.

Re-screw reset spindle end cap into body, ensuring not to jam
reset spindle.

Commission downstream appliances.

WARNING : DO NOT UNDER ANY CIRCUMSTANCES
WEDGE OPEN SAFETY SHUT-OFF RESET END CAP AS THIS

WILL NOT ALLOW THE SAFETY DEVICE(S) TO FUNCTION

IN ADVERSE PRESSURE CONDITIONS.

E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE.

Page 2
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COMMISSIONING INSTRUCTIONS

CONTINUED.

Fig. 4.

E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. Page 3

SETTING THE REGULATOR & SAFETY
SHUT OFF DEVICE PRESSURES.

OPSS = Over Pressure Safety Shut-off.
UPSS = Under Pressure Safety Shut-off.

‘1) Turn off inlet and outlet valVé's).

2) Remove top cap from regulator cover. -
3) Insért a 11/4" A/F socket over the top of the adjustment screw.

4) Turn anticlockwise (-) to reduce loading on regulator spring to
minimum. See Fig. 5 (If no safety devices are fitted go to
instruction 10).

5) Remove top cap from safety shut-off device cover (If UPSS
only go to instruction 8).

6) Insert a flat bladed screwdriver into one of the partial slots on
the OPSS spring holder. See Fig. 6.

7) Tum clockwise (+) to increase loading on OPSS spring to
maximum

8) If UPSS fitted, insert a pozidriv screw driver (No.2 point) into
UPSS adjusting screw in bottom spring holder. See Fig. 7.

9) Turn anticlockwise (-) to reduce loading on UPSS spring,
making sure screw head does not protrude from the bottom
spring holder.

10) Slowly open inlet valve's).

11) If safety device fitted, re-cock by unscrewing reset spindle end
cap and pulling firmly. Hold in this position until the outlet
pipework is fully pressurised, then release reset spindle end cap
gently. Re-screw reset spindle end cap into body. See Fig. 4.

12) Turn regulator adjustment screw clockwise (+) to increase the
loading on the spring until the required outlet pressure, plus
approximately 1"wg (2.5mbar) is obtained. (This is an
allowance for the regulator being set with zero flowrate).

If UPSS only go to instruction 19, if no safety device go to
instruction 26.

13) Apply external pressure source to a suitable point on the outlet
pipework. Increase pressure to that required for OPSS trip-off.

Note: If pressure test point on underside of slam shut unit is used as
external source point, care must be taken to ensure pressures are
equalised across restricted orifice within test point.

14) Slowly turn OPSS spring holder anticlockwise (-) until OPSS
device trips off. See Fig. 6.

15) Reduce external pressure source to level set in instruction 12.

ELSTER 51, AMCO

ELSTEjjeavons
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COMMISSIONING INSTRUCTIONS

LT
o .

16) Re-cock OPSS device by unscrewing reset spindle énd cap and
firmly pull. Hold in this position until the outlet pipework is
fully pressurised, then release reset spindle end cap gently.
Re-screw reset spindle end cap into body. See Fig. 8.

17) Slowly increase external pressure to check for OPSS trip-off.
Trim adjustment if necessary and repeat instructions 15 - 17.

18) Remove external pressure source. '

NOTE : OPSS device is now set.

19) Close inlet valve's.

20) Reduce inlet pressure to approximately 2PSI (140mbar).

21) Reduce outlet pressure by introducing a slow controlled bleed
until the required UPSS trip-off pressure is obtained and close
bleed.

22) Slowly tum UPSS adjusting screw clockwise (+) until UPSS
device trips off. See Fig. 7.

23) Slowly open inlet valve to regain inlet pressure up to
approximately 2 PSI (140mbar), then close inlet valve.

24) Re-cock UPSS device by unscrewing reset spindle end cap and
firmly pull. Hold in this position until the outlet pipework is
fully pressurised, then release reset spindle end cap gently.
Re-screw reset spindle end cap into body. See Fig. 8.

Fig. 8. 25) Slowly reduce outlet pressure to check for UPSS trip-off. Trim

adjustment if necessary and repeat instructions 23 - 25.

NOTE : UPSS device is now set.

26) Commission installation's.

27) Trim the regulator outlet pressure if necessary once normal flow
rates have been achieved.

28) Replace all top caps (seal if necessary).

WARNING : DO NOT UNDER ANY CIRCUMSTANCES

WEDGE OPEN SAFETY SHUT-OFF RESET END CAP AS THIS

WILL NOT ALLOW THE SAFETY DEVICE(S) TO FUNCTION

IN ADVERSE PRESSURE CONDITIONS.

E2504 ISSUEE JUNE20@  AUTHORISED: .). PARTRIDGE. Page 4
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COMMISSIONING INSTRUCTIONS

CONTINUED.

E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. Page 5

IF THE REQUIRED REGULATOR OUTLET PRESSURE
CANNOT BE ACHIEVED WITH THE SPRING FITTED.

29) Remove top cap from regulator COVer. .

30) Choose a loading spring from-catalogue or page 17 that will
give the required outlet pressure range.

31) Fully unscrew and remove the adjustment screw, See Fig. 10
32) Remove spring and replace with new one. See Fig. 9.

33) Screw adjustment screw back in place. |

34) Adjust the outlet pressure as described previously.

35) Replace the top cap (seal if necessary).

NOTE : Outlet pressure is now set.

IF THE REQUIRED TRIP-OFF PRESSURES CANNOT BE
ACHIEVED WITH THE SPRINGS FITTED.

A) OPSS spring.
36) Remove top cap from the safety shut-off device cover.

37) Choose an OPSS spring from the catalogue or page 17 that will
give the required pressure range.

38) Fully unscrew and remove top spring holder. See Fig. 11.
39) Remove spring and replace with new one. See Fig. 9.

40) Screw spring holder back in place, ensuring that castellated
spigot is uppermost in chimney. See Fig. 11.

41) Adjust the trip-off pressure as described previously.
42) Replace the top cap (seal if necessary).
NOTE : OPSS pressure is now set.

B) UPSS spring.
43) Remove top cap from the safety shut-off device cover.

44) Choose an UPSS spring from the catalogue or page 17 that will
give the required pressure range.

45) Fully unscrew and remove top spring holder. See Fig. 11.
46) Remove OPSS spring (or spacer tube if UPSS only).

ELSTER AMCO

ELSTE}jeavons




COMMISSIONING INSTRUCTIONS
CONTINUED. ]

E- TEﬁﬂeavons

47) Remove bottom spring holder and UPSS top spring holder.
48) Remove UPSS spring and replace with new one. See Fig. 12.

49) Replace UPSS spring holder, ensuring that spigot locates in
UPSS spring.

50) Replace bottom spring holder locating three webs into slots in
bottom of cover, ensuring not to disturb UPSS spring and UPSS
spring holder.

51) Replace OPSS spring (or spacer tube if UPSS only).

52) Screw top spring holder back in place, ensuring that castellated
spigot is uppermost in chimney. See Fig. 11. (If UPSS only v)
ensure that spacer tube is firmly clamped).

53) Adjust the trip-off pressure as described previously.
54) Replace the top cap (seal if necessary).
NOTE : UPSS pressure is now set.

R v

E2504 ISSUEE JUNE20Q  AUTHORISED: .J. PARTRIDGE. Page 6
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-g_ FIG. 13

¢

DIAPHRAGM CASE
ASSEMBLY
* SEEFIG. 16

PART VIEW SHOWING
PREVIOUS DESIGN WITH
ALUMINIUM GASKET

o) q =
l’ | /'; /!‘
| =
S1 VERSION ONLY S3 VERSION ONLY
(NO RELIEF VALVE) (LIMITED RELIEF VALVE)
\
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DIAPHRAGM CASE
ASSEMBLY
SEE FIG. 16
.~ OPSS 3
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. SHUT-OFF : @ 40
ASSEMBLY S . W
SEEFIG. 17
_ R —Iﬂﬁ i ' | ) S
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i . 1
) !
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: % § : R 4
‘_ll_ 7 AL T .
; 4, g
r---"-° ! ' I e |
PART VIEW SHOWING
16 46 ' PREVIOUS DESIGN WITH
ALUMINIUM GASKET
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X |
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X o | i g X RGN W I T
e
v
9%
S10 VERSION ONLY S5 VERSION ONLY
(NO RELIEF VALVE) (LIMITED RELIEF VALVE)
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J125-S6, 87, S8, 89, S11, 812 |

OPSS / UPSS
SAFETY
SHUT-OFF

.ASSEMBLY
" SEE FIG 18

Ny ASSEMBLY FIG. 15

DIAPHRAGM CASE

ASSEMBLY
SEEFIG 16

S6, S7 & S11 VERSIONS

UPSS ONLY
'SEEFIG 19
S1i & S12
VERSIONS ONLY
(NO RELIEF VALVE)
!
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S7 & S9
VERSIONS ONLY
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DIAPHRAGM CASE ASSEMBLY

ELSTE 4 AMCO

ELSTER ‘geavons

7 6 5 4 3 2 1 32) (31 30 29 28 27
8 26
9 ' (25
(95 24
H.v
¢ 23
12 ' o\ 22
' . 4 ! ~:\
14 li i 20
H 15 ) ' 2 19
' 16 18
N ] B . N .
% ST RGP [ I}
33 " P (W~
< , | l 95
Y= g i i~
= 3 -’ (i}
35 \ . \.,L /
)| i ey — . 7 36
@ 777, I :///{114‘& S
; &z 37
0 S1, 810,811 AND S12 83, 85,87 & S9
VERSIONS ONLY VERSIONS ONLY
@ (NO RELIEF VALVE) (LIMITED RELIEF VALVE)
S2, S4, S6 AND S8 $3, S5, S7 AND S9
VERSIONS ONLY VERSIONS ONLY &
(FULL RELIEF VALVE) (LIMITED RELIEF VALVE) !
M (UP TO SEPTEMBER 2001) (UP TO SEPTEMBER 2001) T
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OPSS SAFETY SHUT OFF ASSEMBLY

J;— ELSTER ‘geavons ST ¢

88
| 2
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A | 15
TOP COVER TO OPSS BODY TO % ENLARGED VIEW
BODY FIXING ADAPTOR PLATE OF VALVE DISC
FIXING
|
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B STER \g eaVONS OPSS/UPSS SAFETY SHUT OFF ASSY

FIG. 18 | B
50) (51) (52) (53) (54 58) (59) (60) (48) (47)
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81 |
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f§,
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% 65
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TOP COVER TO OPSS/UPSS BODY ENLARGED VIEW
BODY FIXING TO ADAPTOR OF VALVE DISC
PLATE FIXING
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UPSS SAFETY SHUT OFF ASSEMBLY |
FIG. 19

/%_ ELSTER ‘geavons

50) (51) (52) (53) (54

(87)

55) (56) (93) (58) (59) (60) (48) (47

{61

TOP COVER TO
BODY FIXING
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PARTS LIST
TABLE 1.

Tk RE T 3 Wl TR

T

FLAT WASHER (No Rehef) (Was Full & No Relief {Up 1o Seprember | 113981P076 1

2001})
12 - |- VALVE PLUNGER LT 172627P001: e
13 RETAINER CLIP 172858P001 #01
14 SEAT DISC HOLDER ' 172624P001 #1
15 VALVE SEAT DISC 170041P072 o 1
16 SOCKET GRUB SCREW JSA1012SONSS - 3
17 REGULATOR DIAPHRAGM CASE 172628 (+ if tapped) 1
18 PLUG (C/Sunk Recess 2" BSP Galv) JMFP2G04 (if fitted) 1

PLUG (C/Sunk Recess /42" NPT Galv) 111970P031 (if fitted) 1
19 LEVER ASSEMBLY 172626G001 1
20 DIAPHRAGM STEM 172629P005 1
21 HEXAGON NUT JNASFZD 12
22 SCREW HEX HEAD JSA825HHNZG 12
23 DIAPHRAGM (Full Relief) 170014P203 Y 1
24 DIAPHRAGM PLATE (Full Relief) 173057P002 3 |
25 VENT VALVE SEAT J12509-028 1
26 VENT VALVE DISC J12509-029 1
27 VENT SCREEN SPRING CLIP J12509-038 1
28 VENT SCREEN J12509-037 1
29 VENT VALVE SPRING J12509-060 1
30 TOP COVER J12509-079 + 1
31 VENT VALVE GUIDE PIN J12509-042 - 1
32 NAMEPLATE J8112-124 |
33 HEX CAP SCREW JSNEIHHNZR 1
34 SPRING GUIDE 172272P001 1
35 DIAPHRAGM PLATE (No / Limited Relief) [70012P052 sk 1
36 DIAPHRAGM (No / Limited Relief) 170014P143 ok 1
37 RELIEF VALVE CUP 173054P002 1

E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. Page 14
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PARTS LIST
TABLE 1. CONTINUED

49
50
51
52
53
54
55
56
57
58
59

62
63
64
65
66
67
68
69
70
71
72

E2504 ISSUEE JUNE 202

'SCREW (Adaptor Plate/Reg Body)

SCREW (OPSS Body/Adaptor Plate)
SCREW (Shut-off Diaphragm) ’
UPSS SPRING

SAFETY SHUT OFF SPRING HOLDER
"O" RING (Safety Shut Off Top Cap)
BOTTOM SPRING HOLDER

SAFETY SHUT OFF TOP CAP

SCREW (UPSS Adjustment)

OPSS SPRING

SAFETY SHUT-OFF NAMEPLATE
UPSS SPRING HOLDER

SAFETY SHUT-OFF TOP COVER
TRIP-OFF LEVER RETAINING PLATE
TRIP-OFF LEVER

"O" RING (Impulse Passage) Replaces JORM0081-16D
VALVE SPRING

CIRCLIP VALVE SPINDLE

VALVE DISC (Moulded)

VALVE SPRING CUP _

"O" RING (Safety Shut off /Adaptor Plate)
CIRCLIP (Front "O" Ring Washer)
SAFETY SHUT OFF BODY

FRONT "O" RING RETAINING WASHER
"O" RING (Shut-Off Spindle)

AUTHORISED: .J. PARTRIDGE. Page 15

712509-082201
‘JSA620SANSS

JSA516SANSS
JSA412XPTZ

SEE TABLE
J12506-248
JORMO0251-16D ¥
J12506-250
J12506-142
JSA412XPTZ
SEE TABLE
J150D-076
J12506-249
J12506-240 +
J12506-243
J12506-242
JOBSO011D
J12506-049
JCIR1500-015B
J12509-109M
J12506-251
JORMO0276-24D
JCIR2000K-17B
J12506-239 +
J12506-252
JOBS105D ke

& % & & &
[\)b—-ﬁHHHM)—‘.&MP—*)—‘HHH&—‘MHHH)—‘H)—‘H&A
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PARTS LIST

EL TE“geavons

TABLE 1. CONTINUED ~
" COVER (s' indle End Cap)
WASHER-REAR (circlip protection)
3 1 TRIP- OFF LATCH
84 LOWER DIAPHRAGM PLATE S e J12506-24
85 . SAFETY SHUT OFF DIAPHRAGM v J‘12_506>-2_4_6_’ L * o 1
86 | VENTSCREEN . | 112506277 i
. 87 TOP DIAPHRAGM PLATE J12506-245 1
88 SCREW (Top Cover/Body) JSAS12XPTS 4
89 "R" CLIP VALVE J12506-274 o 1
, ;ﬁ - 90 "O" RING VALVE ~JO200606-4475D * 1
[ 91 GASKET VALVE J12506-267 - 1
: 92 NEEDLE ROLLER (OPSS only) JNRO2S -1
F 93 UPSS SPACER TUBE J12506-279 1
94 BONDED SEAL (Replaces Aluminium Gasket see Item 45) JBSMB45017 o 1
95 SPRING LOCATOR ASSY (From October 2001) , 173175G001 1
NOTES: Item marked # is contained in spares kits (See table below).
Part Numbers ending with + require connection information. [ )
VALVE SEAT
ORIFICE SIZE PART NUMBER
1/4" - 6.35mm J12509-101
3/8" - 9.5mm - J12509-102
12" - 12.7mm J12509-103
5/8" - 15.9mm J12509-104
3/4" - 19.1mm J12509-105
7/8" - 22.2mm J12509-106
1" - 25.4mm J12509-107
11/4" - 31.8mm J12509-108
E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. ‘Page 16
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ELSTER Jeavons

SPRING TABLES

21-35

138 -207

8.8-15

REGULATOR SPRINGS

J12509 091

AR

J12509-093

J12509-095

J12509-097

L OVER PRES SURE SLAM- SHUT SPRINGS
“mb. | 'wg | PARTNUMBER | - COLOUR. -
18 - 60 7.5- 24 J12506-281 BLACK
50 - 80 20-32 J12506-282 " ORANGE
60-110 24 -44 J12506-283 RED
100 - 210 40 - 84 J12506-284 DARK GREEN
200 - 350 3-5PSI J12506-287 YELLOW
280 - 500 4 -7 PSI J12506-288 WHITE
UNDER PRESSURE SLAM-SHUT SPRINGS
mb. "w.g. PART NUMBER COLOUR
‘~ 8-16 3-6 J12506-285 LIGHT BLUE
16 - 60 6-24 J12506-286 BROWN
60 - 150 24 - 60 J12506-289 PURPLE
NOTE: A minimum differential of 30mb must be maintained between OPSS and UPSS set pressures
SPARES KITS
REGULATOR TYPE SPARES KIT PART NUMBER
J125-S1 & S3 SK2529-01
J125-S2 SK2529-02
J125-584, S6 & S8 SK2529-03
SK2529-04

E2504 ISSUEE JUNE20Q

J125-S5, §7, S9, S10, S11 & S12

AUTHORISED: .J. PARTRIDGE.
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MAINTENANCE INSTRUCTIONS

ELSTE feavons

Drawing Referenc_e : Figs. 13,14 & 15
Parts List Reference : Table 1
NOTE : Numbers in brackets identify items on drawings.

Regulator DismantlingLProcedure

1. Check extemal surfaces for excessive corrosion.

2. Disconnect dlaphragm case assembly from regulator body (38) by removmg the three grub
screws (16), gently pull out the case from the regulator body (38).

3. Disconnect the safety shut-off unit assembly, or blanking plate (42), from the regulator body
(38) by removing the four cap screws (43) or (48).

Remove valve seat (39) assembly from the regulator body (38).

Remove bonded seal (94) or gasket (45) from valve seat (39) assembly. Note: the old design
valve seat assembly with gasket (45) was glued into body (38).

6. Wipe clean the valve seat (39) assembly, check for any damage and take note of whether
bonded seal (94) or alummnium gasket (45) is fitted to the valve seat.

7. Check that the impulse tube (40) is clear. DO NOT REMOVE TUBE FROM BODY.

= Regulator Rebuilding Procedure.

NOTE : Inspect all sealing "O" rings, and replace where necessary
(a soft spares kit is available for this purpose, see page 17.)

#. The use of Molykote 111 "O" ring lubricant is recommended during the rebuild - unless for use with

oxygen when no lubricant should be used.

1. If, when the valve seat (39) assembly was dismantled, the bonded seal (94) was fitted, then
replace with a new bonded seal (94). DO NOT USE ALUMINIUM GASKET (45).

2. If, when the valve seat (39) assembly was dismantled, the aluminium gasket (45) was fitted, then
replace with new aluminium gasket (45). DO NOT USE WITH BONDED SEAL (94).
Note: The bonded seal (94) and aluminium gasket (94) CANNOT be interchanged with each other,
due to valve seat (39) being a different length and this may affect unit performance and safety.

Refit valve seat (39) assembly into regulator body (38) by screwing it in until metal contact is made.
Fit new "O" ring (46) onto diaphragm case assembly and apply "O" ring lubricant.

Insert diaphragm case assembly into regulator body (38) being careful not to damage the "O"
ring, secure in place with three grub screws (16).

6. Replace "O" rings (41) and (44) into regulator (38) making sure the contact surfaces are clean
and the "O" rings are lubricated.

7. Locate and secure the safety shut-off assembly, or blanking plate (42), in place using four cap
screws (43) or (48).

Test unit for gas tightness.

9. Commission unit as described on pages 2 - 6.

E2504 ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. Page 18
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MAINTENANCE INSTRUCTIONS

ELSTER :
I Jeavons FOR DIAPHRAGM CASE

Drawing Reference : Fig 16
Parts List Reference : Table 1
NOTE : Numbers in brackets identify items on drawing.

VDlaphragm Case Dismantling Procedure

1. Unscrew top cap (1) and remove "o" ring (2).
2. Unscrew and remove adjusting screw (3) and loading spring (7).
3. Remove top cover (30) by unscrewing the 12 nuts (21) and screws (22).
NOTE It is not recommended to strip down the Vent Valve Assembly items: (25), (26), (29) & (31).
For Relief Versions go to instruction (6). :
4. Remove diaphragm assembly (35), from the diaphragm case (17). '
5. Unscrew the hexagon cap screw (33) from the diaphragm assembly (35) to allow assembly to be
dismantled.
2 For No Relief Version go to instruction (9).
‘ 6. Prior to dismantling the relief valve assembly, measure the height "h" of the relief valve spring
(8). The spring will have to be compressed to the same dimension on reassembly.

7.. Remove diaphragm assembly (FullRelief)(23) or (Limited Relief)(35), and relief assembly
from the diaphragm case (17).

8. -‘Unscrew spring adjusting nut (6) from Diaphragm assembly (23) or (35) to allow assembly to
be dismantled.

9. Using a pair of pliers, remove retaining clip (13), so seat disc assembly (14) can be removed
from valve plunger (12).
10. Valve plunger (12) and lever assembly (19) can be removed from the diaphragm casg17).

\- Diaphragm Case Rebuilding Procedure.

NOTE : Inspect all sealing "O" rings, diaphragms and gaskets and replace where necessary (a soft
spares kit is available for this purpose see page 17).

1. Check main diaphragm (23) or (36) for signs of damage, if necessary replace with a new
diaphragm assembly (23) -+ (24) or (35) + (36).

2. Check that the sealing surfaces on the diaphragm (23) + (36) and diaphragm stem (20) are
clean.

For Relief versions go to instruction (7).

3. Push cap screw (33) through centre hole of spring guide (34) with lip facing screw head.

4. Now push cap screw (33) through centre hole of diaphragm assembly (35) + (36), with
diaphragm plate lip facing spring guide (34).

5. Replace flat washer (11) over cap screw (33).

6. Screw diaphragm stem (20) onto cap screw (33) securing diaphragm assembly

For No Relief version go to instruction (18)..
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MAINTENANCE INSTRUCTIONS

g Y

B

Diaphragm Case Rebuilding Procedure continued..
For Full & Limited Relief units built after September 2001 go to mstructlon (1 1)

Full & Limited Relief units before October 2001

7. (Full Relief Version): Replace flat washer (11), over centre hole i in dlaphragm stem (20).
(Limited Relief Version): Replace relief cup (37) with projections facmg upwards, over centre
hole of the diaphragm stem (20). .

8. Screw relief valve stem (9) into diaphragm stem (20)

9. - Place diaphragm assembly (full relief (23) + (24)) or (lmuted relief (35) + (36)) with dlaphragm :
plate lip facing upwards, on top of relief cup (37)or flat washer (11). ‘

10. Replace spring locator (10) with convolution facing upwards, over rehef valve stem (9). We
now go to Instruction 16.

Full & Limited Relief units after September2001 _
11. (Limited Relief Version): Replace relief cup (37) with projections facing upwards, over centre |,

hole of the diaphragm stem (20). %v

12. Screw relief valve stem (9) into diaphragm stem (20).

13. (Limited Relief Version): Place diaphragm assembly (35) + (36)) with diaphragm plate lip
facing upwards, on top of relief cup (37) .

14. (Full Relief Version): Place diaphragm assembly (23) + (24)) with diaphragm plate lip facing
upwards, on top of relief valve stem (9) .

15. Replace spring locator (95) with convolution facing upwards, over relief valve stem (9).

16. Place relief spring (8) over relief valve stem (9).

17. Screw relief spring adjusting nut (6) with spigot located in relief spring (8), onto relief valve
stem (9). Screw relief adjusting nut (6) to the required height "h", as measured during
dismantling, see instructions (page 19).

- 18. Place lever assembly (19) into the slot in the diaphragm case ( 17).

19. Check valve disc (15) and valve disc holder (14) for damage and excessive wear, if necessary
replace with a new assembly.

20. Refit valve disc assembly on to valve plunger (12) using retainer clxp (13)

21. Push valve plunger (12) through hole in the diaphragm case (17) and engage grooves into teeth (
in lever assembly (19).

22. Relocate the main diaphragm / relief valve assembly into position. Make sure of the following:
(a) The lever assembly (19) is fitted correctly into the slot in the diaphragm stem (20).
(b) The holes in the diaphragm (23) or (36) and diaphragm case (17) are aligned correctly.

23. Check that the vent valve in the top cover (30) moves freely.

24. Replace top cover (30) on top of diaphragm case (17) taking care not to damage diaphragm (23)
or (36), and secure in place using 12 screws (22) and nuts (21).

25. Place loading spring (7) into chimney of top cover (30).

26. With slot in adjusting screw (3) facing upwards, screw adjusting screw (3) into the chimney of
the top cover (30), so that it locates on loading spring (7).

27. For Full Relief Version only: Screw rod stop assembly (4) and (5) into top cap (1).

28. Replace "O" ring (12) onto top cap (1).

29. Screw top cap (1) into chimney of top cover (30).

30. Screw 3 grub screws (16) into case (17).

31. Refit screen (28) and clip (27) into vent.
For reassembly to body see page 18.
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= ELSTER Jeavons

MAINTENANCE INSTRUCTIONS

FOR SAFETY SHUT OFF UNITS

Drawing Reference : Figs. 17,18 & 19.

Part list Reference : Table 1. .
- NOTE : Numbers in brackets identify items on drawing.

Safety Shut—off Dismantling Procédures.

1.
2.

Nk

10.
11.
12.
13.
14.
15.

16.
NOTE : It is not recommended to interfere with the rear "O" ring (72) unless absolutely necessary.
A new "O" ring and starlock washer should be refitted if dismantled.

17.

18.

£250¢ ISSUEE JUNE20@  AUTHORISED: .J. PARTRIDGE. Page 21

Unscrew top cap (55) and remove "O" ring (53).

Unscrew and remove top spring holder (52) together with OPSS spring (57); or UPSS spacer
tube (93). '

Remove bottom spring holder (54) together with UPSS screw (56) if fitted.
DO NOT REMOVE UPSS SCREW (56).

Remove top cover (60) by unscrewing the four screws (88).
If fitted remove UPSS spring holder (59) together with UPSS spring (51).
Lift diaphragm assembly from body (70).

Unscrew diaphragm clamping screw (50) and remove top diaphragm plate (87) and main
diaphragm (85).

Remove needle roller (76) to release lever arm (62) from lower diaphragm plate (84).

9. Remove "R" clip (89) from spindle (73). Valve (66) (with "O" ring (90) and gasket (91) inside)

can now be removed. Push valve spring cup (67) towards body (70) and remove circlip (65).

“Valve spring cup (67) and valve spring (64) can now be withdrawn.

Remove four screws (49) securing USSA body (70) to adaptor plate (47).

Remove "O" rings (63) and (68) from USSA body (70).

Unscrew reset spindle end cap (78) and pull out until it comes to a stop.

Within body prise visible circlip (65) from valve spindle (73) to release trip-off bush (75).
Slide trip-off bush (75) forward and prise second circlip (65) from valve spindle (73).

Withdraw valve spindle (73) and end cap assembly (65),(78),(79),(80) & (81) from body (70),
Remove trip-off lever retaining plate (61), trip-off bush (75) and trip-off latch (83).

Remove circlip (69), front "O" ring retaining washer (71) and front "O" ring (72).

Remove starlock washer (77), rear "O" ring retaining washer (82) and rear "O" ring (72) from
body (70).

It is not necessary to remove test point (74).

ELSTER 4 AMCO
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MAINTENANCE INSTRUCTIONS
FOR SAFETY SHUT OFF CONTD |

B TE}feavons

Safety Shut-off Rebui]ding Procedure.

NOTE : Inspect all seahng "0" rings, dlaphragms and gaskets and replace where necessary (a soﬁ

spares kit is available for this purpose see page 17).

‘The use of Molykote 111 "O" ring lubricant is recommended during the rebuild - unless for use with
~ oxygen when no lubricant should be used :

1. Fit new "O" ring (72) into rear "O" ring groow)e in body (70) and apply "O" ring lubricant.
-Replace rear "O" ring retaining washer (82) and secure with new starlock washer (77), making
sure starlock washer i is central in bore
Locate lever retaining plate (61) into recesses in body (70).

3. Position trip-off bush (75) with slots engaged with rails of trip-off latch (83) and arrow facing
away from steel needle rollers. Relocate assembly into body (70) making sure that the needle , 3
roller is correctly positioned in raised recess in body (70). \,J

4. Push valve spindle (73) and cap assembly (65),(78),(79),(80) & (81) through rear of body (70),
trip-off bush (75), lever retaining plate (61) and front of body (70).

5. Slide trip-off bush (75) up against lever retaining plate (61) and fit a new circlip (65) into
groove on valve spindle (73) furthest away from trip-off bush (75).

6. Slide trip-off bush (75) back against 1st circlip (65) and fit a 2nd new circlip (65) to groove on
valve spindle (73) which clamps trip-off bush (75) to valve spindle (73).

7. Fit new "O" ring (72) into front "O" ring groove in body (70) and apply "O" ring lubricant,
replace front "O" ring retaining washer (71) and secure firmly with new circlip (69).

8. Replace valve spring (64) into front face of body (70).
Locate valve spring cup (67) over spindle (73) and into valve spring (64)

10. Push valve spring cup (67) to compress valve spring (64) until circlip (65) can be assembled
into groove in spindle (73) nearest body (70).

11. Fit new "O" rings (63) and (68) into grooves in front face of body (70). ( J Y ‘
12. Reassemble adaptor plate (47) to body (70) and secure with four screws (49). ' ;
13. Place gasket (91) into centre hole of valve (66). Insert "O" ring (90) into centre hole of valve (66). |

14. Push valve assembly (66) over spindle (73), align hole in valve (66) and spindle (73), assemble
together with "R" clip (89).

15. Align hole in diaphragm (85) with convolution upper most, with hole in lower diaphragm plate
(84). Locate spigot of top diaphragm plate (87) through diaphragm (85) and into recess in lower
diaphragm plate (84). Secure with diaphragm clamping screw (50).

16. Position slot in lever arm (62) over spigot on lower diaphragm plate (84) and align holes,
replace needle roller (76) through holes.

17. Unscrew reset end cap (78) and withdraw it, until it comes to a stop.

18. Locate diaphragm assembly and lever arm (62) into recess between lever retaining plate (61)
and body (70), ensuring bead of diaphragm (85) locates into groove in body (70).

E2504 ISSUEE JUNE20Q  AUTHORISED: .J. PARTRIDGE. Page 22

ELSTE}ﬂeavons
ELSTER 4 AMCO




MAINTENANCE INSTRUCTIONS

ELSTER
A JEAVONS | £OR SAFETY SHUT OFF (Cont.)

Safety Shut-off Rebuilding Procedure Continued:

19. Replace bottom spring holder (54) together with UPSS screw (56) if fitted, into chimney of top
cover (60) by aligning ribs of bottom spring holder (54) with slots in top cover (60).
20. Replace OPSS spring (57), or UPSS spacer tube (93), into bottom spring holder (54).

21. Screw top spring holder (52) into chimney of top cover (60) ensuring that castellated spigot is
uppermost. If UPSS spacer tube (93) is fitted, screw top spring holder (52) down firmly.

22. If fitted locate UPSS spring (51) into recess in top diaphragm plate (87), refit UPSS spring
holder (59) ensuring that spigot locates in UPSS spring (51).

23. Replace top cover assembly (60) and secure with four screws (88), ensuring UPSS spring
arrangement (51) and (59) if fitted is undisturbed. Take care not to pinch diaphragm bead (85).

‘ 24. Fit new "O" ring (53) to top cap (55) and screw into chimney of top cover (60).
£ 25. If removed, replace test point (74).
‘ 26. For reassembly to body see page 18
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ELSTER feavons

A monitor version of the J125 regulator is also available.
which is not included in these instructions:

Elster Jeavons is committed to a programme of continuous
quality enhancement. All equipment = designed. and
manufactured by Elster Jeavons benefits from the company's
quality assurance standards, which are approved to ISO 9001
(BS5750 Part 1). ’

Elster Jeavons has a programme of continuous product
development and improvement and in consequence the
information in this leaflet may be subject to change or
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CAPSULE TYPE PRESSURE GAUGE

Class. 1,6 acc. DIN 16013/14

" Diameter 63/100 and 160 mm
Zero adjustment from the front side
Fig. 1481 Case D= 63 mm

Fig. 1482 Case D = 100 mm
Fig. 1483 Case D = 160 mm

Fig. 1482
Material : Case - Stainless Steel 304
Tube element - Copper alloy
Movement - Brass Ms58
Connection - Brass Ms58
Window - Instrument glass
Face - Aluminum, white with black figures
acc. DIN 16128
Range : Pressure - 0 to 16/25/40/60/100/160/250 and 400 mbar*
( Vacuum - -16/25/40/60/100/160/250/400 to O mbar 1
u Vacuum/ Pressure - -10/+30 -10/+50 -10/+90 mbar
Temperature : Max. 50°C
Connection : Bottom or back, D63 G1/4” - D100/160 G1/2"
Attention . Not suitable for liquid media or humid gaseous media
Options . With stainless steel tube element

With zero adjustment as differential pressure gauge

* The lowest pressure range for D63 mm is 40 mbar, for D100/160 is this 25 mbar/6 mbar
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Ordering information

) Push Button for Pressure Gauge VE3

Material

Housing : Brass 2.0401, nickel-plated

Push button : Brass 2.0401, nickel-plated

Isolating disk : Brass 2.0401, nickel-plated

Pressure spring : XI2CNi 17 7 K DIN17224

Gasket : NBR (0-Ringe)

Snapring : Steel B16 DIN7993-Zn, zinc-plated
~Lubricant - ~ 7Nontrop RB 3

Stressing socket : Brass 2.0401, nickel-plated

Temperature range

10°C + 70°C (depends on operating pressure)

Dimensions

Nominal size : DN2

Inlet size : Internal thread G 2" acc.
DIN ISO 228

Qutlet size : Internal thread G 2" acc.
DIN 1SO 228
or
Stressing socket acc. DIN16283 with
internal thread G 12" acc.
DIN 1SO 228-|

Use

All fluid and gaseous Media depending on compatibility to

used material.

PN L L1 L2 GO1 G02 Term | Order No
bar mm mm mm 150228 | 150228
10* ' l 225 i 60 l %" %" 1 VE3-2-G1/2 l 10-002-014

* Certified for gas up to PN4

AZ

Industrietechniek GmbH
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Single-stage safety
solenoid valves

MVD, MVD/5,
MVDLE/5

6.20

Technical description

The DUNGS safety solenoid valve MVD,

MVD/5, MVDLE/5 is a single-stage auto-

matic shut-off valve as per EN 161 for gas

burners and gas appliance.

- Max. operating pressure up to 200, 360
or 500 mbar

- normally closed

- MVD: fast opening

- MVDLE: Slow opening with adjustable
fast stroke for start gas volume

- Main volume adjustable (MVD/MVDLE)

- DC solenoid, rectifier wiring with radio
interference suppression in terminal
box with PG screw union

- Mountable closed position signal contact
to monitor closed position of valve (.../5)

- Pipe thread as per I1SO 7/1

- Flange connection as per DIN 2633, 1SO 7005

- Reliable function, rugged and maintenance-free

- Onrequest, design without non-ferrous
metals

Application

The solenoid valve is used for securing,
limiting, shutting off and releasing gas
supply to gas burners and gas applianc-
es.

The DUNGS safety solenoid valve MV. .. is
suitable for gases of families 1, 2, 3 and
other neutral gaseous media.

Approval

EC type test approval as per EC Gas Ap-
pliance Directive:

MV... CE-0085 A03219
EC type test approval as per EC Pressure
Equipment Directive:

MV... CEO0036
Approvals in other important gas con-
suming countries.

Special designs for the North American
marketwith U , FMand CSA registrations.




| Specifications

Nominal diémefers ,
Pipe thread as per ISO 7/1, Rp
‘Flange o ' :

10 15 20 25 40 50 65 80 1001 125
38 1/2 3/4 1 1172 2 21/2

Connection flange as per DIN 2501 Part 1, to fit preweld flanges as per DIN 2633

(PN 16) DN 20 to DN 200, 1SO 7005-2 (PN 16)-

150 200 -

Max. operating pressure

up to 200 mbar (20 kPa), 360 mbar (36 kPa) or up'to 500 mbar (50 kPa) - refer

to type overview

Solenoid valve

Valve as per EN 161, Class A, Group 2, single-stage mode

Pressure stage PN 1
Closing time <1s
‘Opening time < 1sforMVDLE approx. 20 s atroomtemperature 20°C and without fast stroke

Fast stroke

Adjustable

Mafﬁa@lume adjustment

Manually adjustable on MVD and MVDLE

Housing: aluminium, steel, brass
Seals: "NBR basis

Voltage/frequency

230V AC (+10 % -15 %); 50-60 Hz - other voltages on request

Ratirﬁ%} power consumption

Refer 1o type overview v

Switch-on duration

100 %

Degree of protection

IP 54, IP 65 on request

Electrical connection

At screw terminals via PG* 11 cable gland (* = héavy-gauge conduit thread) ¢

Plug connection as per DIN 175 0301-803 can be retrofitted

Switching rate

MVD.../5: max. 1000/h
MVD 2200, MVDLE.../5: max. 100/h
MV 5100/5 S, MV 2125/5 S, MV 2150/5 S: max. 20/nh

Measuring/ignition gas connection

G 1/4 1ISO 118, on both sides in inlet section,

additionally G 3/4 on input side, form size DN 40 (flange) upwards

Dirt trap

Sieve installed, mesh width 1 mm

Ambient temperature

-15°Cto+60°C

installation position

Solenoid from vertically upright to horizontally lying

Closed position signal contact

Type KO1/1, DIN-tested, mountable on DN 10 - DN 150

Valve proving system

Type VDK 200 A S02, mountable via G 1/4 test connection, Type VPS 504,

mountable with adapter up to DN 80

Accessories

K01 closed position signal contact, see Datasheet 12.01
Equipment plug for line socket, DIN 175301-803

211 202
215733




Type P.. DN/Rp Sole- OrderNo. P_ 1 Opening Dimensions [mm) Weight

noid [VA] ~(AC) time [kg]
No. 230V sa. b ¢ ' e f- o

MVDLE 505/5 00" *Rp1/2 12 222078: .24

~ MVDLE 507/5:" 500 - Rp’ 200775 222079 - 257 0 By -
~"MVDLE 510/5 - 500- :“~Rp1 250 1222080 oo - dppiox. 203 75 110 190" 06
150. 205116245 " BB

MVDLE 515/5° 500 " Rp 1 1/2 300 222081 60 0.30. appox 20s 95 i

MVDLE 520/5 500 - Rp2 400 222082 90 048  appor20s115 170 225 130.270.:300 - 11, 10 .
MVD 2020/5 200 DN20 150 110841 32 0143 <1s 60 150 135 105 160 190. - 2,3
MVD 2020/5 360 DN20 200 onrequest 25 015 <1s 75 150 '135- 105 160 190 29
MVD 2025/5 360 DN25 200 110 882 25 013 <1s 75 160 165 115.195 190 3.50
MVD 2040/5 200 DN40 280 111146 60 026 <1is 80 200 170 150 210 255 68
MVD 2040/5 360 DN40 300 119906 60 030 <1s 95 200 170. 150" 210 255° 7.0
MVD 2050/5 200 DNS50 300 111187 50 026 <is 95 230 175 165 230- 255 7.70

MVD 2065/5 200 DN65 400 169330 90 048 <1s 116 290 215 185 275 320 12.70
MVD2080/5 200 DNB80. 500 169400 80 042 <1s 130 310 250 .200 305 360  26.50
MVD 2100/5 200 DN.100 550 169410 90 048 <1s 150 350 310 240 395 480  31.00

v MVDLE 2020/5 360. DN20 200 110858 25  0.13 “appox.20s 75 150 165 105-190 190  3.50
MVDLE 2025/5 360 DN25 200 110890 25 013 appox. 20s 75 160 165 115° 195°190 4.00
MVDLE 2040/5 200 - DN'40 280 119914 60  0.26 -appox. 20's 80 200 205150 245  255.° . 69
MVDLE 2040/5 360 ‘DN 40 300 111153 80 030 appox.20s 95 200 205 150, 245255 7.1
MVDLE 2050/5 200 .DN50 300 111195 60 0.6  appox 20s 95 230 205 165 250 255 7.50
MVDLE 2065/5. 200 -DN-65 400 170930 . 90  0.48 - appox.20s 115 290 295 1857350 320 13.30
MVDLE 2080/5 200 DN80 500 170940 80 - 0.42 . appox. 20 s 130 310 320 200390 360  26.50
MVDLE 2100/5 200 ~DN100" 550 170950 90  0.48 * appox. 20's 150 350 ‘385 240 470 465  31.00

‘Mvosozols 500 DN20 200 170600 25 . 043 <1s - 75 150 135 105 160 190  3.50

MVD 5025/5 500 DN25 200 170630 25 - 013 <1ts 75 160 135 115 165 190 4.00
MVD 5040/5 500 DN40 300 170 660 60 026 <1s 956 200 170 '150.230 255 7.00

MVD 5050/5 500 . DN50 400 = 170690 90 048 <« 1s . 116 230 180 165 :235 300. ~ 12.00
MVD 5065/5 ~ 500 DN65 500 165510 80 042 <«1ts 130 290. 235 185295 370 ' 17.00
MVD 5080/5 500 DNB80 550 165 640 90 050 <« 1s 150 310 290 200 360 465 - 32.00
MVD 5100/5 500 DN100 60E 166 150 90 75" <1s 170 350 360 240 418 600 - 42.00

MVDLE 5020/5 5000 DN20 200 222084 25 0.13 'ca.20s 75 150 165 80 190 190 3.50
MVDLE 5025/5 - 500 DN25 250 222085 30 0.12 ca.20s 75 160 190 90 220 213 3.90
MVDLE 5040/5 500 DN40 300 222086 60 026 ca 20s 95 200 205 116 245 255 7.00
) MVDLE 5050/5 500 DNG50 400 222087 90 048 ca.20s 115 230 225 130 270 300 13.10

f = Space requirement for solenoid changing Ignition gas valve, Type MV 502, refer to Datasheet 6.01
d = largest width
3.6 ~ =formax.3s
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Type p,.. DN/Rp Order No.Sole- P.. |l.. Opening Dimensions [mm] Weight
noid [VA]* ~(AC) time [kal
No. 230V a b ¢ d e f g

[A] L 24

K

MV5100/55 500 DN 100 220754 60S 90 75 <1s 350 465 365 240 80 100 170 39.0
MV2125/5S 200 DN 125 224681 €0S 90 75 <1s 400 531 408 290112 125 170 56.0
MV2150/5S 200 DN150' 224682 61S 90 10 <1s 480 582 439 200125 143 170 620

&}

MVD 5100/5 5000 DN 100 166 150 60E 30 75 <1s 350 465 365 240 80 ‘100 170 39.0
MVD 5125/5 500 DN 125 159 840 60E 90 75 <1s 400 531 406 290112 125 170 56.0 |
MVD 5150/5 500 DN 150 160350 61E 90 10 <1s 480 582 439 290125 143 170 62.0

MVD 2200 200 DN 200 213892 70E 90 10 <1s 600 760 590 415160 170 214 123.0

*  Electrical rating in open state
**  Switch-on current for approx. 3 s
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Type MVD.../5

Housing

Sieve

Valve plate
Closing spring

HLNn =

Type MVDLE/5

Armature
Solenoid coil
Electrical connection

~N o,

Setting
8 - Main volume
9 - Fast stroke

10 - Hydraulic brake

Functional description

The DUNGS safety solenoid valve is
an automatic shut-off valve operated
with auxiliary power.

The electromagnetic drive opens
against the force of the closing spring

o o

Vverwendeles Gas/gas used/ gaz ulilisé/gas utifizzalo

4. The stroke of armature 5 can be
limited by the setting screw 8.

The hydraulic brake 10 permits slow
opening. Fast stroke 9 can be ad-
justed.

If the auxiliary power is interrupted
(operating voltage), closing spring 4
closes the valve within 1 second.
The closed position of the valve can
be monitored by a mountable closed
position signal contact.

Dichte Luft
Spec. weight air

poids spécifique de I"air

peso specifico aria

Dichte des verwendeten Gases
Spec. weight of gas used

poids spécifique du gaz utilisé

peso specifico del gas utilizzato

Gasart Dichte

vsraaia X Type of gas Spec. Wgt.
Type de gaz poids spécifigue  dv f
Tipo di gas Peso specifico

tkg/m?]

Erdgas/Nat.Gas/ 0.81 0865 1.24
Gaz naturel/Gas metano
Stadtgas/City gas/ 0.58 047 1.46
Gaz de ville/Gas citta
Flussiggas/LPG/ 2.08 167 077
Gaz liquide/Gas liquido
Luft/Air/ 1.24 1.00 1.00
Air/Aria



Single-stage safety
solenold valves

MVD, MVD/S,
MVDLE/5

i
g
“9) 4 7z y Vi VA V4 [/ V4 y y A S
3 7 N - - y AT |
T / / / / AR yEmy / |
/ / / 4 4 / / |
5 == 7 7 4 y 4 y i
4 == ra 7 y4 y 4 Vi
T 7 7Y /1717 V4
3 4. [ / 4 y, ARV 4 / /
B A Vi /17 (Al A 1 T1A A /
2 e ,/ / {/ 4 ,/ VAN 4l y
T A 7 A
10 / / / A/ / N/ / /
09 - S 4 Z4mrAY ”s 7
o7 I 7 YSMmviy 7 y
08 =fo= L y 11717 ANV
05 wtm / / P / VAW, ) 4 711/ (
5 T ” p/amyaysmmrinny 7 )
04 -1 7 Vs, y, 117 7 b
s I / ViV ANV 7 AR
Tl ,/ ,// /7 4 /
0'2.. - / ; l/ // M N . /
' SRR SR RIIE RN NI RN M N R NI WK I8 |
N S O B I B Pt B B R R R ERR R O B
102 -4 6 8 10 20 40 . 60. 80 100 -
o . . - » ; -
Vn [m 3h] Luft / Air / Aria dv =1,00

TN R N )
T 1

[
L}
4 6 810 20 40 60 80100 200 400 600 800 1000 2000 - 4000

We reserve the right to make any changes in the interest of technical progress.

Head Offices and Factory Postal address ‘ .
Karl Dungs GmbH & Co. KG Karl Dungs GmbH & Co. KG ’
SiemensstraBe 6-10 Postfach 12 29

D-73660 Urbach, Germany D-73602 Schorndorf, Germany

Telephone +49 (0)7181-804-0 e-mail info@dungs.com

Fax +49 (0)7181-804-166 Internet www.dungs.com 6..6
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M/CD « Edition 06.04 » Nr, 221 033

CORNCD,

Betriebs- und Montagean-
leitung

Magnetventil

Operation and asserhbly
instructions

Solenoid valve

Notice d'emploi etdemon-
tage :

Electrovanne de sécurité

DUNGS*®

Istruzioni di esercizio di
montaggio )

Valvole elettromagnetiche

Installation position
Position de montage

| Posizione de montaggio

1
gl

Electrical connection
Raccordement électrique
Allacciamento elettrico

IEC 730-1 (VDE 0631 T1)

N L
Mp + P

einstufige Betriebsweise  one stage operation a une allure monostadio

Typ MVD .../5 Type MVD .../5 Type MVD .../5 Tipo MVD .../5-

Typ MVDLE .../5 Type MVDLE .../5 Type MVDLE .../5 Tipo MVDLE .../5
Nennweiten Nominal diameters Diamétres nominaux Diametri nominali

"Rp3/8—-Rp21/2 Rp 3/8 ~Rp 2 1/2 Rp 3/8 - Rp 21/2 Rp3/8 ~Rp 2 1/2

DN 20 - DN 100 DN 20 - DN 100 DN 20 — DN 100 DN 20 - DN 100
Einbaulage Elektrischer Anschiuf Erdung nach drllichen Vorschriften

Grounding acc. local regulations
Miss a la terre sefon normes locales
Messa a terra secondo prescriziont locali

- [mbar]

EN 161

Max. Betriebsdruck

Max. operating pressure
Pression de service maxi.

Max. pressione di esercizio
MV...2.../5p__ =200/360 mbar

max.

MV...5.../5p,,, =500 mbar

Klasse A, Gruppe 2

Class A, Group 2

Classe A, Groupe 2

Class A, Gruppo 2

nach / acc. / selon / a norme
EN 161

XA RRRR A
://///////////.-

PLLLLELLLELLEL Y
L Y
SITIIIIIIAT LS
VAR R LR AR,

Umgebungstemperatur
Ambient temperature
Température ambiante
Temperatura ambiente
-15°C ... +60 °C

Schutzart/Degree of protection
Protection/Protezione

IP 54 nach/acc./selon/anorme
IEC 529 (DIN EN 60529)
Optional/Optional/Optional/Optio-
nal IP 65

Only fiange version from DN 25

Uniquement version a bride a
partir de DN 25

Soloesecuzione flangia da DN 25
Verschluflschraube

Sealing plug

Bouchon fileté

Vite di chiusura

G 3/4 DINISO 228

Sealing plug
Bouchon fileté

Vite di chiusura

G 1/4 DINISO 228

takt / Connection for C.P.l. / Possi-
bilité da raccordement pour con-
tact de fin de course/ Possibilita’ di
attacco per finecorsa: K01/1
VerschiuBschraube / Sealing plug
Bouchon fileté / Vite di chiusura
G 1/8 DINISO 228

U, ~{AC) 230V ~15% +10 % Familie 1+24+3
oder/orfoufo i ——— Family 1+2+3
~(AC) 110 V-120V, ~(AC) 240 V ordleredira iy Famile 1+2+3
=(DC) 48V, =(DC) 24 V-28V Gas Gaz Famiglia 1+2+3
Einschaltdauer/Switch-on duratiory
(v} Durée de mise soustension/ Durata
inserzione 100 %
Druckabgriffe / Pressure taps
Prises de pression / Manopola a pressione :
. maxi. o= " 2 4
& g NS
% [ @
A1 I [
— 121 L B
&= S 2234
s 3 L ;::\;in
leticella
1 3 4
nur FlanschausfUhrungabDN25  Verschlufischraube AnschluBmaéglichkeit for Endkon-  Rp 1/2-Rp 2

nur Gewindeausfihrung

Only threaded version
Uniquement version filetée
Solo esecuzione filettata
Bypassbohrung unter VerschluB-
deckel, optional / Bypass port
under cover, optional / Percage
de dérivation sous couvercle/Foro
per bypass sotto il coperchietio,
otional.

|
|
J
|




Typ Prex, DN/Rp  Magnet-Nr. P | Offnungszeit Einbaumafe / Dimensions / Gewleht

Type Solenoid-No. [Vm;\’i -P(.KC) Opening time Cotes d'encombrement / Dimensioni  Weight

Type 230 V Durée d'ouverture [mm] Polds o

Tipo Tempoapertura a b ¢ d e f Peso [kg]

MVD 203/5 360 Rp3B 100 15 008 <1is 50 60 90 75 155 180 0,85 )

MVD.205/5 360 Rpi1R2 100 15 008 <1s 50 75 135 75 113 200 1,00 -

MVD 207/5 200 Rp3/4 150 32 0,18 «<1is 60 100 135 80 160 190 1,75

MVD 207/5 360 RpJd/4 200 25 0,15 <1is 75 100 135 80 160 190 2,40

MVD 210/5 360 Rp1 200 25 015 <1is 75 110 135 90 165 180 2,45

MVD 215/5- 200 Rp11/2 280 60 026 <1s 80 150 170 116 210 255 4,30 |

MVD 215/5 360 Rp11/2 300 60 030 <1s 95 150 170 116 210 255 - 5,40 |

MVD 220/5 200 Rp2 300 60 030 <1s ’ 95 170 170 130 220 255 : 590 | -

MvD225/5 200 Rp21/2 400 : 80 048 <1s 115 230 215 165 270 325 10,90

|MVDLE 203/5 360 Rp3@B. 100 15 0,08 ca.20s 50 60 135 75 155 190 ' 0,95

MVDLE 205/5-- 360 Rp1/2 100 15 0,08 ca. 20s 50 75 135 75 1865 200 - 1,10

MVDLE 207/5 360 - Rp3/4 - 200 25 0,15 ca. 20s 75 100 165 80 .190 190 - 255

MVDLE 210/5 360 Rpi 200 - 25 0,13 ca.20s . 75 110 165 S0 195 190 2,75

MVDLE 215/5 200 Rp11/2 280 60 0,26 ca.20s - 80 150 205 116 245 255 4,40

MVDLE 215/5 360 Rp11i/2 300 60 0;30 - ca.20s 95 150 205 116 245 255 . 5,50

MVDLE 220/5 200." Rp2 300 60 0,26 ca. 20s 95 170 205 130 250 2865 6,20

MVDLE 225/5 200 Rp21/2 400 90 048 ca.20s 115 230 295 165 350 320 11,40

MVD 503/5 500 Rp3/8 100 15 0,08 <is 50 60 90 75 155 190 - 0,85

MVD 505/5 500 Rp 12 100 15 008 <1s 50 75 90 75 113 200 1,00

MVD 507/5 500 Rp3/M4 200 25 0,15 <1s 75 100 135 80 160 190 2,40

MVD 510/5 500 Rpi 200 25 0,15 <1s 75 110 135 90 165 190 2,60 .

MVD 515/5 500 Rp112 300 60 030 <1is 95 150 175 116 210 255 540 |

MVD 520/5 500 Rp2 400 90 048 <is 115 170 190 130 235 300 880 | )

MVD 525/5 500 Rp2i/2 500 80 042  <1s 130 230 215 165 270 370 14,50 ‘

MVDLE 503/5 500 Rp38 100 15 0,08 ca.20s 50 60 135 75 155 190 0,85

MVDLE 505/5 500 Rp1/2 120 24 0,11 ca.20s 50 75 150 75 170 220 1,00

MVDLE 507/5 500 Rp3/4 200 25 0,15 ca.20s 75 100 165 80 190 190 1,70

MVDLE 510/5 500 Rpil 250 30 0,12 ca.20s 75 110 180 90 220 213 2,60

MVDLE515/5 500 Rp11/2 300 60 0,30 ca.20s 95 150 205 116 245 255 5,60

MVDLE 520/5 500 Rp2 400 g0 0,48 ca.20s 115 170 225 130 270 300 11,10

MVD 2020/5 200 DN20 150 32 0,13 <1s 60 152 135 105 160 180 2,30

MVD 2020/5 360 Dn20 200 25 0,15 <1s 75 152 135 105 160 180 2,90

MVD 2025/5 360 DN25 200 25 0,13 <«<1s 75 160 165 115 165 190 3,50

MVD 2040/5 200 DN40 280 60 026 <1s 80 200 170 150 230 255 6,80

MVD 2040/5 360 DN 40 300 60 030 <1s 95 200 170 150 230 255 7,00

MVD 2050/5 200 DN50 300 50 026 «<1is 95 230 170 165 220 . 255 7,70

MVD 2065/5 200 DN&65 400 20 048 <1s 115 290 215 185 275 320 12,70

MVD 2080/5 200 DNB80 500 80 042 <1s 130 310 250 200 305 360 26,50

MVD 2100/5 200 DN100 550 90 048 <1s 150 350 - 310 240 395 480 31,00

MVDLE 2020/5 360 DN20 200 25 0,13 «ca.20s 75 150 165 105 190 190 3,50

MVDLE 2025/5 360 DN25 200 25 0,13 ca.20s 75 160 165 115 195 190 4,00

MVDLE 2040/5 200 DN 40 280 60 0,26 ca.20s 80 200 205 150 245 255 6,90

MVDLE 2040/5 360 DN 40 300 80 0,30 «ca.20s 95 200 205 150 245 255 7,10 ( }

MVDLE 2050/5 200 DNS50 300 80 0,26 ca.20s 95 230 205 165 250 255 7,50 b

MVDLE 20655 200 DNG&5 400 80 048 ca.20s 115 290 295 185 350 320 13,30

MVDLE 2080/5 200 DNB8O 500 80 042 ca . 20s 130 310 320 200 380 360 26,50

MVDLE 2100/5 200 DN 100 550 90 0,48 ca.20s ' 150 350 385 240 470 465 31,00

MVD 5020/5 500 DN 20 200 25 0,13 <«1s 75 150 135 105 160 190 3.50

MVD 5025/5 500 DN 25 200 25 0,13 <1s 75 160 135 115 165 190 4,00

MVD 5040/5 500 DN 40 300 60 026 <1s 95 200 170 150 230 255 7,00

MVD 5050/5 500 DON50 400 90 048 <1s 115 230 190 165 235 300 12,00

MVD 5065/5 500 DNG65 500 80 042 <1s 130 290 235 185 295 370 17,00

MVD 5080/5 500 DN B8O 550 90 050 «<1s 150 310 290 200 360 465 32,00

MVD 5100/5 500 DN100 60E 90 7,5* <1s 170 350 360 240 418 600 42,00

MVDLE §020/5 500 DN20 200 25 0,13 ca.20s 75 150 165 80 190 180 3,50

MVDLE 5025/5 500 DN25 250 30 0,12 ca.20s 75 160 190 90 220 213 3,90

MVDLE 5040/5 500 DN40 300 60 026 ca.20s 95 200 205 116 245 255 7,00

MVDLE 5050/5 500 DN50 400 S0 048 ca.20s 115 230 225 130 270 300 13,10

[

t = Platzbedarf fur Magnetmontage d = groBte Breite 8
Space requirement for mounting solenoid Max. width N
Encombrement pour montage de 'aimant Largeur maxi. s
Ingombro per montaggio bobina Larghezza massima =

o |

* = firmax. 3 s < '
for max. 3 s z
pour max. 3 s w
per max.3 s 8
=

2..10



Einbaumafe / Dimensions / Cotes d'encombrement / Dimensioni [mm]
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max. Drehmomente / Systemzubehdr M3 Ma M5 M6 M8 Gi8 G4 G112 G4
max. torque / System aceesorles
max. couple / Accessoires du systéme 05Nm 25Nm 5Nm 7Nm 15Nm 5Nm 7Nm 10Nm 15Nm
max. coppie / Accessorio di sistema ’ '
max. Drehmomente / Flanschverbindung M 16 x 65 (DIN 939) Stiftschraube
max. torque / Flange connection : Setscrew
couple maxi. / Joint a brides 50 Nm Goujon

ISO 7005-2 max. coppie/ Collegamento a flangia Vite per accialo .
Geeignetes Werkzeug einsetzen! Schrauben kreuzwelse anziehen! N
Please use proper tools! ’ Tighten screws crosswise! e N
Utiliser des outils adaptés! Serrer les vis en croisant! ) .'
Impiegare gii atirezzi adeguati! . Stringere le viti incrociate! . d

Gerit darf nicht als Hebel be-
nutzt werden.

| Do not use unit as lever.

Ne pas utiliser la vanne comme
un levier.

L'apparecchio non deve essere ‘ @
usato come leva. L 2 t
M

DN - - - 20 25

40 50 65 80 100

Rp 8 2 34 11142 2 212 - -
[Nm]t<10s . . _

M 70 105 225 340 610 1100 1600 2400 5000
[Nm]t<10s o

T .. 35 50 85 125 200 250 325 400 400

Gewindeausfihrung MV .../5 Threaded version MV ..J/5

Einbau Mounting

1. Gewinde schneiden. 1. Tap thread.

2. Geeignetes Dichimittel verwen- 2. Use suitable sealing agent, refer
den, Bild 1. to Fig. 1.

3. Geeignetes Werkzeug verwen- 3. Use suitable tool, refer to Fig. 1.
den, Bild 1. 4, Performleak andfunctionaltests

4. Nach Einbau Bichtheits- und after mounting.
Funktionskontrolle.

e

iz
Flanschausfilhrung MV .../5 Flange version MV .../5
Einbau =, Mounting
T
1. Stiftchrauben A’f‘}3 CundDein- 1. Insert setscrews A, B, C and D,
setzen, Bild 2. °% refer to Fig. 2.
2. Dichtung | und J einsetzen. 2, Insert seals  and J. )
3. Stiftchrauben E, F, Gund Hein- 3. Insert setscrews E, F, G and H,
setzen, Bild 2. refer to Fig. 2. o
4. Stiftschraubenfestziehen.Dreh- 4. Tighten setscrews. Refer to’
momentetabelle beachten! torque table
Auf korrekten Sitz der Dich- Ensure correct seating of the
tung achten ! seal!
- 5.Nach Einbau Dichtheits- und 5. Performleak andfunctionaltests
Funktionskontrolle. after mounting.

Montageflache
Mounting

Face de montage
Superficie x il montaggio i

Version filetée MV .../5
Pose

1. Fileter.

2. Employer un produitd'étanchéité
approprié, figure 1.

3. Utiliser un outillage adapté, fi-
gure 2.

4. Aprés la pose, effectuer un con-
trole d'étanchéite et de fonction-
nement.

Version a bride MV .../5
Pose

1. Insérer les goujons A, B, C et D,
figure 2.

2. Insérer les joints | et J.

3. Insérer les goujons E, F, G et H,
figure 2.

4. Serrer les goujons a fond en
respectant les couples indiqués
dans le tableau.

Veiller ce que le joint soit bien
en place!

5. Aprés la pose, eftectuer un con-
trole d'étanchéité et de fonction-

nement.

Esecuzione filettata MV .../5 {
Montaggio :

1. Tagliare il filetto

2.

3.

4.

Utilizzare adeguate guarnizioni,
Fig.1.
Utilizzare adeguate guarnizioni,
Fig. 1.
Dopoilmontaggio effettuare una
provadi tenuta e funzionamento.

Esecuzione flangiata MV .../5
Montaggio

H QN -

. Inserire le viti A, B, Ce D, Fig. 2.
. Inserire le guarnizioni I e J.

. Inserire le Viti E, F, G e H, Fig. 2.
. Stringere le viti .osservando la

tabella del momento torcente.
Prestare attenzione al corretio
posizionamento della guarni-
zione!

. Dopoil montaggio effettuare una

provaditenuta e funzionamento. /ii
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MVD .../5
Hauptmengeneinstellung
Setting the main flow

Réglage du débit principal
Regolazione portata principale

2

Losen
Loosen
Desserrer
Allentare

Keine Gewalt anwenden
Do not use any force

Ne pas forcer
Non sforzare

Ap

min.J/mini. maxJ/maxi.
Werkseinstellung
Factory setting
Réglage d'usine
Regolazione in fabbrica

%mlnlmhl = 0’1 X \0'

mex/maxi.

J

[m® /)

MVDLE .../
Hauptmengeneinstellung
Setting the main flow
Réglage du débit principal
Regolazione portata principale

Schraube ldsen
Loosen screw

Desserrer la vis
Allentare la vite

Keine Gewalt anwenden A
Do not use any force
Ne pas forcer
Non sforzare

e
2




MVDLE .../§
Schnellhubeinstellung Vstant

Werkseinstellung MVDLE .../5:
Schnellihub nicht eingestelit

1. Einstellkappe E von der Hy-
draulik abschrauben.

2. Einstellkappe drehen und als
Werkzeug benutzen.

3. Linksdrehen = Vergrdfierung
des Schnellhubes (+).

.

Va

M)

Schnelthub
Fast stroke
Course rapide
Scatto rapido

MVDLE ...I5
Rapid stroke adjustment V start

Factory setting MVDLE .../5:
Rapid stroke not adjusted

1. Unscrew the adjustment cap E
from the hydraulic brake.

2. Invert the adjustment cap and
use as a tool.

3. Turn anti-clockwise =
rapid stroke (+).

increase

"Werkseinstellung

Factory setting
Réglage d'usine
Regolazione In fabbrica

(s} t

MVDLE .../5
Réglage course rapide V start

Réglage en usine MVDLE .../5:
Course rapide non réglée,

1. Dévisser le capuchon de
réglage E du frein
_hydraulique
2. Tourner le capuchon de
réglage et l'utiliser comme
- outil. .
3. Rotation a gauche =
augmentation de’la course
rapide (+). ‘ '

MVDLE .../
Begolazione scatio rapido
Vstart

Regolazione in fabbricadel MVDLE
.../5: Scatto rapido nonregolato

1. Svitare dall’idraulico la
“farfalla E. .

2. Fare ruotare la valvola a
farfalla utilizzandola. come

attrezzo.

3.'Rotazione antioraria =
aumento dello scatto
rap:do (+).

Austausch Hydraulik oderEin-
stellteller

1. Anlage ausschalten.

2. Sicherungslack Gber der
Senkkopfschraube A ent-
fernen.

3. Senkkoplschraube A aus-
schrauben.

4.:Zylinderkopfschraube 8

..ausschrauben.
5. Finsteliteller C bzw. Hydrau-
“fik D abheben.

B Einstellteller C bzw. Hydrau-

2k D austauschen.

enk- und Zylinderkopf-

‘schraube wieder eindrehen.
Senkkopfschraube nur so
festziehen, dafl Hydraulik
noch gedreht werden kann.

8. Senkkopfschraube A mit Si-
cherungslack tberziehen.

9. Dichtheitspriifung Gber

Druckabgriff VerschiuB-

schraube 2:

MVD 2 ...p,,, = 200 mbar

MVD 5 ...p,,, = 500 mbar

Funktionskontrolle durch-

fGhren.

11. Anlage einschalten

10.

Replacing hydraulic brake unit
or adjustment plate

1. Switch off firing system.

2. Remove locking varnish from
countersunk screw A.

3. Unscrew countersunk
screw A,

4.Unscrew socket head
screw B.

5. Raise adjustment plate C or
hydraulic brake D.

6. Exchange adjustment plate C
or hydraulic brake D

7. Screw in countersunk and
socket head screw.
Only tighten socket head
screw so that hydraulic brake
can just be turned.

8. Coat countersunk screw A
with locking varnish.

9. Leakage test: Pressure
tap at sealing plug 2:

MVD 2 ...p_, =200 mbar
MVD 5 ...p_,. =500 mbar
10. Perform functional test.

11. Switch on firing system.

»— =

Remplacement du frein hydrau-

lique ou du disque de réglage

1. Mettre f'installation hors
tension.

2. Eliminer le vernis de blocage

au-dessus de la vis a téte
fraisée A.

3. Dévisser la vis a téte
fraisée A.

4. Dévisser la vis A téte
cylindrique B.

5. Soutever le disque de réglage

C ou le frein hydraulique D.
6. Remplacer le disque de

réglage C ou le frein

hydraulique D.

7. Revisser les vis a téte fraisée et
a téte cylindrique. Serrer la vis

4 téte fraisée.
8. Enduire la vis & téte fratsee
A de vernis de blocage.

9. Contrdle d'étanchéité via la

prise de pression bouchon

fileté 2:

MVD 2...p,,, =200 mbar

MVDS ...p,_,, =500 mbar

Procéder a un contréle de

fonctionnement.

11. Mettre I'installation sous
tension.

10.

Cc

|

Sostituzione dell‘idraulico odel|

piattello di regolazione

1. Disinserire l'impianto

2. Rimuovere la lacca di sigillo
sopra la vite a testa
svasata A.

3. Svitare la vite a testa
svasata A.

4, Svitare la vite a testa
cifindrica B.

5. Sollevare il piattello C o
I'idraulico D.

6. Sostituire il piattello C o
I'idraulico D.

7. Riavvitare la vite a testa
cilindrica e stringere la vite a
testa svasata soltanto fino a
che l'idraulico possa ancora
essere fatto ruotare,

8. Sigillarre con lalacca la vite a
testa svasata A.

9. Prova di tenuta attraverso il

tappo a su presa di

pressione 2:

MVD 2...p,., =200 mbar

MVD5...p_,, =500 mbar

Effettuare la prova di

funzionamento.

11. Reinserire l'impianto.

10.
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Magnetwechsel

1. Hydraulik bzw. Einstellteller
entfernen, wie auf Seite 6'Aus-
tausch Hydraulikoder Einstell-
teller”, Punkt 1 - 5, beschrie-
ben.

N

. Magnet auswechseln.
Magnet-Nr. und Spannung
unbedingt beachten!

3. Hydraulik bzw.. Einstelltelier
wieder montieren, wie auf Sei-
te 6" Austausch Hydraulikoder
Einstellteller’, Punkt 7 - 11, be-
schrieben.

Changing solenoid

1. Remove hydraulic brake unit or
adjustment plate as described
in Section "Replacing hydraulic
brake unit or adjustment plate",
ltems 1-5 on page 6.

2. Replace solenoid
Note solenoid no.and voltage!

3. Remount hydraulic brake unit or

adjustment plate as described

. in Section "Replacing hydraulic

brake unit or adjustment plate,
ltems 7-11 on page 6.

Rermplacement de I'almant

1. Déposer le frein hydraulique ou
le disque de réglage, comme
indiqué en page 6 "Remplace-
ment du frein hydraulique ou du
disque de réglage”.

2. Replacer I'aimant.
Tenir impérativement compte
‘de la réf. de P'aimant et de la
tension! .

3. Remonter le frein hydraulique
ou le disque de réglage, comme
_indiqué en page 6 "Remplace-
ment du frein hydraulique ou du
disque de réglage’.

Sostituzione bobina

1. Togliere lidraulico ed il piattello
diregolazione come descrittoa
pag. 6 *sostituzione idraulico o
piattello’ puntida 1 a 5,

2. Sostituire la bobina.
Prestareassolutamente atten-
zione al numero della bobina
e alla tensione! "

3.-Rimontare l'idraulico ed il piat-|

tello di-regolazione come de-

scritto a-pag. 6 "sostituzione

- idraulico o' piattelio® punti da 7
ail. ’




DurchiluB-Diagramm / Flow Dlagram / Courbe des débits / Diagramma di portata

g

B 8 5833888
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I 11717 Baged on + 15° C, 1013 mbar, dry 9
T A // 77 Y Basa + 15° C, 1013 mbar, sec 1
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Vn [m¥h] Luft/ Air / Aria dv = 1,00

20

L

4 60 80100 200 400 600 60O 1000 2000 4000
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L I 13 1 e oo 3 s o LA e

4 60 80100 200 400 600 800 1000 2000 4000

Vn [m3h] Erdgas/Natural gas/Gaz Naturel/Gas metano dv = 0,65

1 2 4 6 810 20

Str—amungsgeschwindigkeitl Flow rate/ Vitesse d'écoulement/ Velocita' Flusso

200 =
150 —~
125 4
100 it
80 —t=
655 o
50 o=
40 =
2
g 54
< 20
N
z R
q 10
= 8 —
(=]
6 t=
60 80 100
O
Vn [m?3h] Erdgas/Natural gas/Gaz Naturel/Gas metano dv = 0,65
o o Gasart Dichte
verwendetes Gas/gas used/ gaz utiisé/gas ulilizzato v Lotyainasjaia f Type of gas Spgc. ng.- .
Type de gaz poids spécifique | dv f
Tipo di gas Peso specifico
[kg/m?)
Erdgas/Nat.Gas/ 0.81 0.65 | 1.24
Dichte Luft Gaz naturel/Gas metano
Spec. weight air
poids spécifique de I"air Stadigas/City gas/ 0.58 0.47 | 1.46
peso specifico aria Gaz de ville/Gas citta
f=
Dichte des verwendeten Gases Flussiggas/LPG/ 2.08 1.67 1077
Spec. weight of gas used Gaz liquide/Gas liquido
poids spécifique du gaz utilisé
peso specifico del gas utilizzato Luft/Air/ 1.24 1.00 [1.00
Air/Aria
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Ersatzieile / Zubehdr

Spare parts / Accessories
Piéces de rechange/ access.
Parti di ricambio / Accessori

Bestell-Nummer
Ordering No.

No. de commande
Codice articolo

Ersatzteile / Zubehor

Spare parts / Accessories
Pieces de rechange / access.
Parti di ricambio / Accessori

Bestell-Nummer
Ordering No.

No. de commande
Codice articolo

Schutzkappe

Protective cap

Capuchon protecteur

Calotta di protezione

MVD 2.../5 (p,,,, 200 mbar)
Rp3/8-Rp 1/2

" Rp 2 1/2, DN 65— DN 100
MVD 5.../5 (p;,, 500 mbar)
Rp 3/8 —Rp 1/2
Rp 3/4 — Rp 2, DN 20 = DN 50
DN 50 DN 65 :
Rp21/2,DN8O -
MVDLE 2.../5 + MVDLE 5.../5
'Rp 3/8 ~Rp 2, DN 20 - DN 50
Rp 2 1/2, DN 65 - DN 100

Rp 3/4 —Rp 2, DN 20- DN 50 -

5 Stiick/Set
5 Pieces/Set
5 Pieces/Set
5 PezzifSet

231795
231796
231,797

231795
231796
231797
231798

231799
23179

Ersatzmagnet
Replacement solenoid
Bobine de rechange
Bobina di ricambio

auf Anfrage
on request
sur demande
su richiesta

M/CD - Edition 06.04 » Nr. 221 033
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VerschluBschraube mit 5 Stiick/Set
Dichtring 5 Pieces/Set
Locking screw and sealingring 5 Piéces/Set
Bouchon fileté avec bague 5 Pezzi/Set
d’étanchéite
Tappo a vite con guarnizione
Gis 230395
G 1/4 230396 -
|G34 , 230402
Steckverbindung DINEN175301-803
|SetiP54 )
Connector DIN EN 175301-803
Set IP 54 .
Connexion DiN EN 175301-803
{JeulPs54 . .
Collegamento a spina DIN EN 175301803
Set IP 54 ' 215733
Einstellteller fir Hauptmenge
Adjustment plate for main flow
Disque de réglage pour débit
principal
Piattelloregolazione per portata
principale
Rp 3/8 —Rp 1/2 231789
Rp 3/4 -Rp 2, DN 20-DN 50 231790
Rp 2 1/2, DN 65 - DN 100 231791
Hydraulikbremse
Hydraulic brake
Frein hydraulique
freno idraulico 223 159
Rp 3/8 - Rp 1/2 223158
Rp 3/4 -Rp 2, DN 20-DN 50 223157
Rp 2 1/2, DN 65 - DN 100
Einsteckscheibe
Insert washer.
Disque a emboitement
Dischetto da inserire
Rp 3/8-Rp 1/2 231563
Rp 3/4 - Rp 2, DN 20- DN 50 231564
Rp 2 1/2, DN 65 - DN 100 231787
Leitungsdose, schwarz
Line socket, black
Prise noire
Spina, nera
GDMW, 3 pol. + E 215699
Dichtungen fiir Flanschen 2 Stick/Set
Measuring connections with 2 Pieces/Set
sealing ring 2 Pigces/Set
Prise de pression avec joint 2 Pezzi/Set
guarnizioni per flange
DN 40 231600
DN 50 231601.
DN 65 231603
DN 80 231604
DN 100 231605
Stiftschraubensatz 4 Stiick/Set
Set of setscrews 4 Pieces/Set
Goujons 4 Pigces/Set
Serie di viti per acciaio 4 Pezzi/Set
M16 x 55 (DN 20 — DN 50) 230422
M16 x 65 (DN 65 - DN 100) 230424
Mefistutzen mit Dichtring 5 Stick/Set
Test nipple with sealing ring 5 Pieces/Set
Prise de pression avec joint 5 Pieces/Set
Misuratore con guamizione 5 Pezzi/Set
G1/8 230397
G 1/4 230398
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Safety
first

O.K.

Anderungen, die dem lechnischen Fortschritt dienen, vorbehalten/ We reserve the right to make alterations in the course of technical improvement

ArbeitenamMagnetventil
diirfen nur von Fach-
personal durchgefihrt
werden,

Flanschflichenschitzen.
Schrauben kreuzweise
anziehen. Auf mecha-
nisch spannunbgsfreien
Einbau achten.

Direkter Kontakt zwischen
Magentventilund dem aus-
hartendem Mauerwerk, Be-
tonwinden, FuBbdden ist
nicht zuldssig.

Nennleistung bzw. Druck-
sollwerte grundsitzlich
am Gasdruckregelgerit
einstellen, Leistungsspe-
zifische Drosselung tiber
das Magnetventil.

Grundsitzlich nach Tei-
leausbau/-umbau neue
Dichtungen verwenden.

Rohrleitungsdichtheits-
priifung: Kugeihahn vor
den Armaturen/MV .../5
schliefien

Nach AbschiuB von Arbei-
tenam Magnetventil: Dicht-
heits- und Funktionskon-
trolte durchfiihren.

Niemals Arbeiten durch-
fihren, wenn Gasdruck
oder Spannung anliegt.
Offenes Feuer vermeiden,
Offentliche Vorschriften
beachten.

Bei Nichtbeachtung der
Hinweise sind Personen-
oder Sachfolgeschaden
denkbar.

Work on the solenoid
valve may only be per-
formed by specialist staft.

Protect flange surfaces.
Tighten screws cross-
wise. Mount tension free.

Do not allow any direct
contact between the sole-
noid valve and hardened
masonry, concrete walls
or floors.

Always adjust nominal
output or pressure set-
points on the gas pres-
sure regulator and per-
formance-specific throt-
tling using the MV .../5.

Always use new seals
after dismounting and
mounting parts.

Pipeline leakage test:
close bali valve upstream
of fittings/MV .../5.

On completion of work on
the solenoid valve, per-
form a leakage and func-
tion test.

Never performworkif gas
pressure or power is ap-
plied. No naked flame.
Observe public regula-
tions.

if these instructions are
notheeded, the result may
be personalinjury ordam-
age to property.

'DUNGS®

Seuldupersonnelspéciali-
sé peut effectuer des tra-
vaux sur 'électrovanne.

Protéger les surfaces de
brides. Serrer les vis en

croisant. Eviter les ten-

sions mécaniqueslorsdu
montage.

Eviter tout contact direct
entre I'électrovanne etla
magonnerie, les cloisons
en béton et planchersen
cours de séchage.

Régler toujours le débit
nominal oules pressions
de consigne sur le régu-
lateur de pression. Limi-
tation au niveaude MV .../
5, en fonction du débit.

Aprés un démontage ou
une modification, utiliser
toujours des joints neuts.

Controle de {'étanchéité
de la conduite: fermer le
robinet 3 boisseau sphe-
rique avant les électro-
vannes / MV .../5.

Une fois les travaux sur
I'électrovanne terminés,
procéder toujours a un
contrdle d'étanchéité et
de fonctionnement.

Ne jamais effectuer des
travaux lorsque la pres-
sion ou la tension sont
présentes. Eviter toute
flamme. Observer les ré-
glementations.

En cas de non-respectde
ces instructions, des
dommages corporels ou
matériels sont possible.

Qualslasioperazione ef-
fettuata sulle valvole
deve essere fattada par-
te di personale compe-

" tente.

Proteggere le superfi-
cl della flangia. Strin-
gere le viti in modo
incrociato.Fare atten-
zione a che'il montag-~
gio meccanico sia sen-
za tensioni.

Non é consentito il con-
tatto diretto fra la valvo-
la e murature invecchia-
te, pareti in calcestruz-
zo, pavimenti.

Effettuare In linea di massi-
malaregolazione dipotenza
nominaleevalori nominalidi
presslone sul regolatore di
pressione gas. La regolazio-
ne speclfica di potenza va
fatta attraverso la MV .../5,

in linea di massima,
dopo lo smontaggio e il
rimontaggio di alcune
parti, utilizzare nuove
guarnizioni.

Per la prova di tenuta
delle tubature: chiudere
il rubinetto a sfera da-
vanti ai corpi valvola /

MV .05,

Al termine dei lavori ef-
fettuati su una valvola
elettromagnetica: predi-
sporre un controlio sia
della tenuta che del fun-
zionamento.

In nessun caso si debbo-
no effettuare lavori in pre-
senza di pressione gas o
di tensione elettrica. Evi-
tareifuochiapertie osser-
vare le prescrizioni pub-
bliche.

La non osservanza di
quanto suddetto pud
implicare danni a per-
sonne o cose.

Sous réserve de toute modification constituant un progres technique / Ci riserviamo qualsiasi modifica tecnica e costruttiva

Verwaltung und Betrieb
Head Offices and Factory
Usine et Services Admi-
nistratifs
Amministrazione e Stabi-
limento

Karl Dungs GmbH & Co.KG Korrespondenzanschrift Karl Dungs GmbH & Co. KG

SiemensstrafBe 6-10
D-73660 Urbach
Telefon +49 (0)7181-804-0

Postal address
Adresse postale
Indirizzare la corrispon-

Telefax +49(0)7181-804-166 denzaa

Postfach 12 29

D-73602 Schorndorf
e-mail info@dungs.com
Internet www.dungs.com

f—

w
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Ecli/gse

Eblipse
Combustion

Data 720-GB
11/03

Butterfly

Product Description

Eclipse Butterfly Valves are designed to control air

and gas flow to all types of combustion systems.
They should not be used as tight shut-off valves.

Types available

Valves are available for either manual or automatic
control and in either full port or reduced port
construction in 1/2” through 4”, with Rc threads,
High pressure drop valves are also available in 1/2”,
3/4” and I"". Wafer type valves are available in 6”
and 8”.

Thread Connections

The 1/2” through 4” valves are available Rc
threads.The 6” and 8" valves are wafer type
butterfly valves designed to be sandwiched between
flanges on connecting pipes.

Shutters

Furnished with nonbeveled shutters.

Indication

All Eclipse butterfly valves feature an easy to read
indicator plate and a slot on the end of the shaft to
provide visual indication of the disc position.
Control

Manual butterfly valves 4” and smaller have an
adjusting cover for setting disc position. A locking
screw secures the cover at the desired setting.

Automatic control butterfly valves are furnished

with a control arm that can be attached to the shaft.

This allows integration with a variety of position
control devices.

Manual wafer butterfly valves are adjusted by
rotating a control arm which can be locked to the
indicating plate after positioning.

Main Specifications

- Valves
Full Port & F?educed Port

Version 2. 00 _ |

Automatic
Control BV

Manual
Control BV

Accessories

Eclipse stocks a selection of electric operators and
mounting kits which can be ordered separately.

‘:' Note:

'ﬁ ALL 1/2” Butterfly Valves DO NOT have a
“separate” shutter. The shutter is part of the
shaft.

Maximum operating pressure: 1/2" thru 4"
6" & 8"

ECIFICATION R e
350 mbar

210 mbar

Operating temperature range:

0to60° C.

Materials of construction: Body:

Shaft:
Shutter:

Shaft Packing Seal: Nitrile rubber (Buna-N)

Powder Coated Cast Iron
Zinc plated steel
Carbon steel

Approvals: @ All models

C E Rc 1/2 thru Rc 3 models only

Typical application: Control of air or gas flow in combustion system

Notes on European applications: 4" screwed not acceptable for gas use. 3" screwed is acceptable
if pressure is limited to 100 mbar

EELIPSE

™ Innavative Thermal Saluvtions




Rc Model Selection and Capacities

Full Port Valves ' Reduced Port Valves o )
via Atioma ARD : atlc
Nonbeveled shutter Nonbeveled shutter Nonbeveled shutter Nonbeveled shutter
90° rotation - 360° rotation 90° rotation 360° rotation
1/2 | . 102BVM 101103 2BVM-A 202081 |  o-==- e Mivinteivanioind
3/4 103BVM 101104 3BVM-A 101248 . avmemmen | mee a—— .
1 ‘104BVM | 101105 4BVM-A 101249 |104BVM-R| 101255 | 4BVM-AR | 101261
1-1/4 P e e -
1-1/2 106BVM |' 101106 6BVM-A 101250 | 106BVM-R 101256 | 6BVM-AR ‘101262
2 108BVM 101107 8BVM-A 101251 |108BVM-R| 1012567 | 8BVM-AR | 101263
2-1/2 . 110BVM 101108 | - 10BVM-A 101252 110BVM-R 101258 10BVM-AR 101264
-3 112BVM 101109 12BVM-A 101253 |112BVM-R 101259 12BVM-AR 101265
4* . 116BVM 101110~ 16BVM-A 101254 [ 116BVM-R 101260 16BVM-AR | 101266
) 75° rotation . . 75° rotation
6" wafer 1248V-B 500815 24BV-AB 500998 124BV-RB 500690 24BV-ARB 500975
8" wafer 132BV-B 500913 32BV-AB 500999 132BV-RB 500691 32BV-ARB 500976

High Pressure Drop Valve

' Note:

ﬁ Wafer Butterfly Valves are not threaded.
For dimensional information, see page 4.

K Multifactors for gases other than air

M-AHD

1/2___|402BVM-HD | 100131 _|402BV. 100132 GasSpLGr
3/4 | 403BVM-HD | 100135 |403BVM-AHD [ 100136 2t o
1 404BVM-HD | 100120 |404BVYM-AHD]| 100100 Multifactor 1.29 81 70
Full Port
e u!l’oc Capacity:nma/hialre: spressurexdro
1 2 3 5 8 10 13 15 , |
12" 4.7 4 6 7 9 12 13 15 16
314" 13.7 12 17 21 27 34 38 43 46
1™ 255 22 32 39 50 63 70 80 86 ;
1-1/2" 95.8 84 118 145 187 236 264 300 322 |
2" 155.0 136 192 234 302 382 427 486 521
2-1/2" 277.0 242 342 419 541 683 763 868 932 |
3" 393.0 344 486 595 767 969 1,082 1,232 | 1,322 |
4" 704.0 615 870 1,065 1,374 1,735 1,938 2,207 2,368 |
6" waer * 2251.0 1,968 2,782 3,405 4,392 5548 | 6,197 7,056 7,572
8" water* 3637.0 3,180 4,495 5,502 7,097 8,964 10,013 11,400 12,234

ez

Reduced Port

1-1/2" 27.0 24 33 H 53 67 74 85 22l
2" 53.9 47 67 82 105 133 148 169 181
2-1/2" 75.9 66 94 115 148 187 209 238 255
3" 128.0 112 158 194 250 315 352 401 431
4+ 210.0 184 260 318 410 518 578 658 708
6" wafer” 479.0 419 592 725 935 1,181 1,319 1,501 1,611
8" wafer® 625.0 546 772 946 1,220 1,540 1,721 1,959 2,102

High Pressure Drop

2

1Ié" 2.3 2.0 2.8 3.5 4.5 5.7 6.3 7.2 7.7
3/3" 2.8 2.4 3.5 4.2 5.5 6.9 7.7 8.8 9.4
1" 3.6 3.1 4.4 5.4 7.0 8.8 9.9 11.3 12.1

* 4" screwed valve not approved for European use.
6" and 8" waler type may be used with DN150 and DN200 flanged fittings.

2 Eclipse Butterfly Valves v2.00, Data 720-GB, 11/03
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Dimensions, Manual Valves with Rc threads

FULL PORT REDUCED PORT HIGH PRESSURE DROP
Nonbeveled shutter Nonbeveled shutter 90° rotation . .
SF“C 90" rotation 90" rotation Dimensions, mm
ize ,
Catalog item BORE Catalog ltem |BORE| Catalog ltem | BORE
| Number | Code mm Number | Code | mm | Number | Code | mm A | B | C D

12 102BVM | 101103 15,5 - - - 402BVM-HD 100131 11,0 76,2 77.552,1 | 30,2
" 3/4 | 103BVM | 101104 22 - - - |403BVYM-HD| 100135 | 14,0 | 76,2| 77,9152;5 | 27,0

1 104BVM | 101105 28. 104BVM-R| 1012565 | 22 [404BVM-HD| 100120 |2x 11,0} 73,0 | 84,7|54,5 | 33,3
1-1/2 | 106BVYM | 101106 | 42 106BVM-R| 101256 | 30 ' o 79,41 97,0160,5 | 41,3

2 108BVM | 101107 54 108BVM-R | 101257 39 79,4 1113,0 68,5 49,2
2-1/2 110BVM | 101108 67 110BVM-R| 101258 | 45 98,4 1129,2178,5 57,2

3 112BVM | 101109 82 112BVM-R| 101259 | 57 98,4 141,7184,5 | 63,5
4 116BVM | 101110 106 | 116BVM-R| 101260 |. 71 127,0 [168,9|97,5 | 77,8

|< BOHE»I
| ]
D
l— ¢ ——>

< l¢———— B ———>
Dim: mm

Dimensions, Automatic Valves with Rc Threads

FULL PORT REDUCED PORT HIGH PRESSURE DROP
Nonbeveled shutter Nonbeveled shutter 360" rotation
360" rotation 360" rotation Dimensions, mm
-Re Catalog tem | BORE | Catalog | Item |BORE | Catalog ltem | BORE
Size | Number Code mm | Number | Code | mm Number Code | mm A B c D E
12 2BVM-A 202081 15,5 - - 402BVM-AHD {100132} 11,0 76,2 93,0f 67,7 30,2 | 15,0
3/4 3BVM-A 101248 22 - - - 403BVM-AHD [100136] 14,0 76,2| 91,3| 65,91 27,0 15,0
1 4BVM-A 101249 28 4BVM-AR [101261 22 404BVM-AHD [100100f2x 11,0 | 73,0 99,2 70,6 33,3} 15,0
1-1/2 6BVM-A 101250 42 6BVM-AR 101262 30 79,4 {113,651 77,0| 41,3 | 15,0
2 8BVM-A 101251 54 8BVM-AR [101263 39 79,4 {129,41 84,9 49,2 | 25,0
2-1/2 | 10BVM-A | 101252 67 |10BVM-AR!101264 45 98,4 145,31 94,5} 57,2 ] 15,0
3 12BVM-A | 101253 82 |[12BVM-AR|101265 57 98,4 1158,01100,8| 63,5 | 25,0
4 16BVM-A | 101254 106 [16BVM-AR 101266 71 127,0 |184,9{113,5{ 77,8 | 25,0
60,3 ——»I ~« BOF\E»—I
[}
1 T
== = D
= 0g | RE
\_1 [ l«— E —>|
[ A > < c >
< B >
Dim: mm

Eclipse Butterfly Valves v2.00, Data 720-GB, 11/03
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Dimensions, Wafer type valves

- Manual
valves

Automatic
Valves

< E >
< A +
4. F. >
4 B—>
N 11 1)
- o
¢ F A | o
c (=]
G
. h 0%00/
. D AT
o - —- -
: Q ~
- - - - 010
\ J ¢
\ J
«— Port Dia. (Full Port Valve Shown) { )
Dimensions mm ‘
Approx .
Size Cat. tem Port i Wat.
No. Code | A B o] D | E F | G |Dia. | kg

Full Port Manual
6" 24BV-B 500915
8" 32BV-B 500913

162 | 83 | 148 | 257 | 289 | 97 | 117 | 162 | 13
162 | 83 | 178 | 317 | 351 | 206 | 130 | 203 | 16

Reduced Port Manual
6" 24BV-RB 500690
8" 32BV-RB 500691

162 | 83 148 | 257 | 289 | 97 | 117 | 108 16
162 | 83 | 178 { 317 | 351 | 206 | 130 | 130 23

A

-n
v

(L2 ‘_
\\\oJ O | m

«

Port Dia.— (Reduced Port Valve Shown)

Dimensions mm

6" 24BV-AB 500998
8" 32BV-AB 500899

. | Approx
Size at. tem Port | Wagt.
No. Code | A 8 o] D E F G | Dia. kg
Full Port Auto

162 | 83 [ 157 | 257 [ 289 | 97 | 162 | 152 | 13
162 | 83 | 187 | 317 | 351 | 206 |} 193 | 203 | 16

Reduced Port Auto
6" 24BV-ARB 500975
8" 32BV-ARB 500976

162 | 83 157 | 257 | 289 | 97 | 162 | 108 16
162 | 83 187 | 317 { 351 { 206 | 193 | 130 23

Eclipse Butterfly Valves v2.00, Data 720-GB, 11/03
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Crank arms for general use

Crank Arm | pim A"
tem Code | .

500527 | 96 -
500535 12.8
500536 16,0

. Accessories for automatic BV’s

Materials: Zinc plated carbon steel

."Hex cap screw
5116-24 X 1/2* ~

Crank Arm |Dim “A"

ltem Code mm
500537 16.0
500538 . | 96
500539

128

16.

8

R

28.

T
——

4

Materials: Zinc plated carbon steel

Hex cap screw

~7 5/16-24 X 1/2"

) Inches Code mm
+0.24 Fits on === il
| ° 1°+o.1s"’l 10mm shaft 107751 305
- -1 M Zinc plated cold rolled steel
168 H@R:E 101752 381
i — Dia. ftem Length 10175-3 457
Hex cap screw inches | Code mm 10175-4 810
gD 5/16-24 X 1/2°
7 0000 C.j’f/" N 12730 203 1/2 10175-5 762
284 [ 77 T T - -
A < 000 O ’.‘-‘:l}' 12730-1 254 10175-6 914
- - S 5/16 12730-2 381 10175-7 1219
101.6 g 12730-3 610 10175-8 1524
Materials: Zinc plated carbon steel 12730-5 152 10175-9 1829
u Mounting plates for Honeywell and EMP/EMA actuators
ltem Code 12758 Dims: mm ltem Code 13095 Dims: mm
Mounting plate Mounting plate
9X O 6.7
thru holes 120.6
139.7 countersunk 82°
2X 8.7 x 61 0o i 0 0
: R ¥ slots
O o, ~ | S/ T
© ) o
© © | 1007 o 139.7 76.2
o 9X @ 6.7 ey L
©ax 2 14"-200 thru holes
()@)tappedholes.v0 Py o 5 m
}__ ___l i} 63 88
101.6 Material: Powder coated mild steel
Material: Powder coaled mild steel
Eclipse Butterfly Valves v2.00, Data 720-GB, 11/03 5



Swivel Connectors
for 5/16” Diameter Control Rods

ltem Code 500558 is a rotating swive! block connector ltem Code 500569 serves to connect two control rods to one
assembly for joining control rod to control arm. It allows 360° control arm and also allows 360° rotation.
rotation.

Item Code 14316 swivel connector allows 360° rotation. It Item Code 14264 is a non-flexing swivel connector that allows

provides a 20° fiex from the swivel center line to accommodate 360° rotation around swivel center line. Ite provides a more
an angular approach of a linkage control rod, but immediacy of positive positioning and immediacey of response thatn item
response is less positive than ltem Code 14264 (at right). Code 14316 (at left).

for 1/2” Diameter Control Rods

ltem Code 500542 is a swivel ltem Code 500543 is a single ball swivel that | Item Code 500544 is a double ball swive! tha?

block that rotates 360° rotates 360° while permitting an angular connects two rods to one control arm. Allow.
approach of rod toward control arm, angular approach of rod to arm, rotates 360°.

"

ECHPSE

" ianovative Thermal Solutions

Eclipse Combustion
www.eclipsenet.com
ISO 9001 Registered
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ARIS rotary-and part-tum actuator

Range NI

ARIS rotary- and
part-turn actuators are
primarily used to move
regulate and control
industrial process
equiprhent.

For example: Control
and butterfly valves,
which ARIS also offers as
complete fitting system.

The economical actuator
manufactured in large scale
and with 100 % continuous
duty is available ex stock
in four models, either
as standard actuator
or as modulating actuator
for control signal 4 - 20mA,
in combination with
ARIS microprocessor
controller PMR 2-LC.

410
nd 22

EX 7—20 otion)

Licenc®

Solid compact structure
designed for industrial use

Robust requiring very littie
maintenance.

Short-circuit proof
synchronous motor.

To fit any fitting position.
No mechanical brake
required.

100% control accuracy due
to extremely short motor
starting and stopping times
(milliseconds).

Continuous control times,
even with fluctuations
voltage and load.
Reduced prices.

Attractive ex works
delivery time

Numerous options such
as additional switches,
potentiometer,
microprocessor controller
PMR 2-LC,

Ex Zone 2 und 22.




ARIS rotary-and part-turn actuator

Range NI

Housing

& Zinc diecasting housing.
® Hood made from corrosion-
resistant aluminium diecasting

GD Al Si12 (Cu), painted with
silicone-free structural paint.

@ 1 cable fitting
2 cable entries.

@ Protection class IP65
according to DIN EN 60529.

Motor

@ Short-circuit proof alternating
current synchronous motor.

@ Single-pole, reversible.

& 230V £10%, 50/60Hz £5%.

€ 100% continuous duty.

@ Starting and stopping times
in milliseconds

€& Minimal puise lengths

50 -200ms (type-depending)

@ Control steps 100 %
maintained.

& Insulation category B in
in accordance with VDE 0530.

Gear box

& Robust maintenenance free
steel spur gear

% Grease lubrication

Self-lubricating bronze
bearing.

Potentiometer (Option)

& For an external position indicator
and/or desired value comparision.
@ The potentiometer's range
" can be set to 10 rotations
on the actuator's output shaft
(standard 90%)
Actuation
& By means of manual switch gear.
@ Via 2-level, 3-level and

continuous controller.

Option:
- ARIS microprocessor controller
PMR 2-LC (integrated

in the actuator) for set values
of 0/4 - 20mA, 0-10V.

Ambient temperature

-15°C bis +60°C.

Switching off

@ 2 limit switches (standard).

& All path-dependant switches
activated by means of
continuous adjustable
controf cams.

& Exact limitation of end of
travel and intermediate
positions.

Options

& Licenced to Ex Zone 2

and 22
& Special voltages on request.

Installation

Manual operation (i 150)

Order details

® 28 @ &

¢

)

Simple installation by means
of solid mounting bracket
NSO-flanges.

Easy connection to mounting

shaft by:

- Hand lever coupling

- Lever arm, clamping lever
arm, ball-and-socket joint,
rods, spring rods.

- Flexible shaft coupli’ .

- Rigid shaft couplingk:‘)

- Claw coupling. '

For the manual operation

of the actuator shaft/fitting,
by hexagon SW8 and
sideways gear disengagement,
hand wheel with position
indication attachable.

All adjusted control cam
and potentiometer settings
are kept when manually
operating.

oy
Model.

Torque.

Actuating time.

Motor voltage and frequency.
Options required.

For orders with potentiometers
it is standard to set the
maximal range to the 90°
regulating distance.

May be set to another regula-
ting distance if requested.

The switches can be set to the
provided regulating distance
required.




NL 156201SO 15 20 max. 20 3,4
Standard 0-90°,
NL 3020 ISO 30 20 max. 20 . 3,4
optional up to 10U*
NL 3020 Standard 30 20 max. 20 3,4
NL 6020 Standard 60 20 max. 20 3,4
* From 100 pieces on request.
** Other torques up to 40 Nm and special designs from 100 pieces available.
ARIS Microprocessor controller
Range PMR 2-1C
The ARIS microprocessor con- Special features Technical Data
trolter PMR 2-LC is used for
straightforward and accurate Simple operation. e |input:
positioning of ARIS actuators Setup possible without 4-20mA /0 -20mA /
of NL type. control signal 0-5V/0-10V.
The actuating is given via an {standard presets e Qutput:
externatl set value. can be selected). 4 -20mA /0 - 20mA.
Short putting-into- Resolution:
Thanks to a multitude of operation period. 10Bit.

control options and a very
simple adjustment the
microprocessor controller
suits every area of industrial
application where accurate
positioning of actuators is
required.

No Relais. Triacs for
motor operation.
Input / Output
galvanically separated.
2 integrated

fimit switches

e« Ambient temperature:
0° up to +60°C.

e Voltage:
230V 50(60)Hz.
Options

e 2 additional
auxiliary switches.

i
‘i
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ARIS

Fittings for NL actuator
ARIS gas butterfly valve GK

ARIS gas butterfly valves of Technical data |
GK series are used as control
valves without zero closing +  Housing ‘
with type test according GG25. |
to the gas appliance * Valve plate: ‘
directive (90/396/EWG) Aluminium.
in gas pipelines. «  Shaft;
These valves are are to be Stainless steel.

mounted between flanges »  Range:

in accordance with DN25 up to DN250.

DIN EN 2531 - 2533 (PN 6 - +  Differential pressure:

16), dielectrically. max. 1bar.

» Torque transmission by
cltamping iever clutch.

ARIS butterfly valve RD-K

ARIS butterfly vaives of Technical data
RD-K series are used for
“control of nearly every medium, * Torquerange

also in the high temperature DN25 up to DN250.
range. These valves are to be - Differential pressure
mounted between flanges - DN25-DN125: |
in accordance with 200mbar |
DIN EN 2531-2533 (PN 6 - 16), - DN150-DN250: |
dielectrically. - 100mbar. \

*  Force transmission by
clamping lever clutch.

Temperature and material table: RD-K

Temperature* “Housing Valve Plate ' Shaft o
up to 150°C GG25 yellow brass yellow brass
up to 280°C GG25 St 1.4305
up to 350°C GG25 1.4301 1.4305
up to 450°C GGG40 1.4301 1.4305

* Attention!The resistance of temperature is dependent on the medium and the differeantial pressure.

1
|
|
|
|
|
up to 550°C GGGA40 40pm chem. nickel pltd. 1.4571 1.4571 %
§
I
t
|
|
|
|







A 18 Y-) Y N 819s sinauuioldy /A pup -y ‘y ‘N 8dAl jo siojonpy

pun -y ) ‘N uayiainpg 1ap aqgalijuy

inod a)1A1es 8p suoldNIsU| / Joj suolanijsuj Buipiady

SIdY | in4 Bunyie|upsqatijog

€€TO0/LO°v°0T V8



mm mm:—um—_—__vm— m@:—__—n_‘_w*uuhbv.
be cuagonuy |
gz (uoydo us) 21n3}i3|Xa asino ap uoyoywr) |
o §_83 D 2gjajy oby o) ap nony |
rAS “afiojuoyy
A 3us pj b annjuswidjdwo)
P - bayaIu
1A - - abojuoyy
Y-} 2149s 0] 0 asipjusw3]dwo)
T ugeny |
gz (uoydo ua) aIna3LIRIX3 8SIN0) AP UOHDILI] _
o ~afiojuoyy |
) 2igs bj 0 aspjuawa|dwoy
gz (uoido ua) sBouaibua | op abohoigeg
N augs o] inod juswgjddns __w
WN..........I.......... —0.:0 —.u m&E&.—.\@@Ov—uQ—.M\tOQmCO.—.—.
A * (uoydo us) aijawoyuajoq
AN 9210} 0] 3p

sjupuadap saJiDijIxnD /sinagw| sinajdniajuj
851n0) ap sinajdniseju]
anbypaje juswatpupig
(uoydo ua) upw o anoy
uoydinsag
(uoydo ua) |} x3-8u07 &3)
"uolpajoud ap assop) uoyowoju] 7
g-===afinjuow ap 18 9jLindgs ap suoydinsalg
y aluping(

A ¥ V=) )M ‘N seues 3| inod ajqojop

sa.a1§pw Sap 9|qn]

..2_.5 oo1uya) -
* QUL

[

* QJUDUBJUIDYY
e 111 T
» .8:3 Y-} 10} {puonippy
DU

« . =o_s__s.£_

3:3 z 10} _E_o_:_.?qw
&E_:Eoc\%eoa\:o%__E,”,. .
" (voydg) sajewoyuajog.
moﬁ_;m Pajjo14u0)-1amog -
" SBDIIMS LONISO4 -
“U0Ipauu0) |mHpP3[y

v__u e ,,~z _wmt.mm 104 pIjoA

AY-N/4/N ~ 2inng
s 10 SDSIUAY
- *Bunpiop
*(uoydg) BunzuaiBaqhiap spuabayuaginy
~ 1R{nwapuids aingiatally
abojuoy
A 2yiainog Inz puazunbig
_.m..................................................-.......... ECD:O;
NN.:..................................:.........2...........mmchcoz
V-) syieinng inz puazupbiy
gz (uoydp) Bunzuaibagfiapy apuabarjuagny
NN seesses eons von 0@0—,:02

) eyainng inz puazunbisg
e (uolyd) bunjddaysnoagaueg
N 2yiainng 1nz puazupbiy

Gz ugazpunys||us /bunsaboy /podsuniy
vN..................................:... ACO_:_OV \_m*mEo:r_mﬁom
MN.:........::.....:.:......:.....‘_m«_c—._um mm_mco_._ﬁoxo‘_v_
@_.........................................................hw:c—.—ummm;
pr—— S TSI
m—............................................... Aco_—nov ﬁc._ﬁ_._c—._
N_.. . soea wese m:-._@_m:._umwm
0l * (uoydp) | 2uoz-x3 3
6 HoZinyG slmuly 57
9 asiamuyabiojuoyy /-spayisydis
b bunyjoy

A pun Y-} ‘) ‘N usyiainog inj buyjng
SIUYIIZIAAS }DYU]




A/Y-/4/N 8yeinng

m_eoes

13 sj31ginw saBowwop ap snd anboaosd au Sy
$IN3ULOIPD sap _o_uEm\_ anb D IgjjiaA {nofins SE Il

"9IAIRS S10Y _Esssc_EEE_

Sl 949 s10jp sod b, U JnauuoyD,| anb Jo IN3Ligin 10533
un,p no 10559 a_Ema NP $10] 533)0J5U0) 313 juo msea
sap %Es_ no _Bo_m awWwaJsAs un,p ujas no E@EERER
94} 919 sud o, p-inj@) %a&o_ InauuoipD |

ap 2aL103ul LONDSIIN,p $D) U _5_:8% U3 $}14N35u0)
no spaip sabiowiwop sap snod 1u ‘U01}0211qDJ 8P SAIIA
sjenjuasg,p Inod g}1jiqosuiodsal aunand awinssou Hquig
uabunsanaig pun aqatiuy S|yy a1nos | _m__a_:a 0

“JuaLIRUU0}U} 3P J0}3 injind ua §10P3p §e juow
"31JL13A 93 JID INBJOWOAIBS 9] anb saido Ea__é% us
$j1imasuod no spatp sebowiwiop sap 1nod U ‘volpILIqD;
ap sadA sjanjuag,p 1nod gpjiqosuodsal auNIND winsso,u
quug usBunienajs pun agailuy Sjyy 21anos b

"91j1jonb anbiuye}

jouuossad un iod awaysks np a|quiasua,| SuDp aisa} a1}y
S10J2{N0} J10p [DUL JUBWBULIOIIDUO) 87 “JUaI]) D UOSIDIAI
ANa] JUDAD BUISN U9 SP|QHUO) JUOS S|y SINBUUOYID $3]

o__mEm:v:_ uoyDsi|lin sun
inod snduo) JUBWIAISAPX3 Ju0s SYY SINBJOLLOAISS 58]

3ljuning

) ualM Em%a.e omcE% o
nlut jouossed pioao 2 UaXD} 39 pjnoys a10) Jojmiling

x_ws_EEE_. 821045 Jo.4no jnd usag s: soy E:me

£ 10J00130 S yV.D ?;an

S pUD 553} 3ylin} . 10’ _c=_= ay m__:% Papajap uaaq Dy
sabuanIjep:j 10 WwaysAs __296 Up Jo Lind $D.10J0N{D
auy:10.Buryss Eo_ufas ‘asn mﬁo_aoaﬁ_as%&s
U woul: 95_32 sabowop joyuanbasuo) 10 abiowop:

d

Lo 8__8_53 Jo sppajap doj Aypigoi| Aup m.s:ws\ jou:
20p Hqug sm__awa_m pun agaLuy S|yy 1ojmipnd uj-

R “uoypiado 3;35_8
Ecao__cu:_ vs_umﬁ Uaaq soy 10J0npD By} U0
woly: mcz_am_ SEE% [pljuanbasuo) s,.%csow
UD;10 Lo D} 40 spajap oz_aon.é z___h_c__ Aup
0 J0USa0p 1jquig.usbunjianalg pun agauuy m_,v_<

“Uayaysjua

UBPDYSUIUOSIZJ "MIQ -0 BUI3Y UBGBLIUY SJYY UOA
ZJOsUI3 Uap YD1 SSDP ‘UB4YID NZ §NDJDP 5] AIaPUOSAGSU|
"apInM Jj|a1sab gatisag 1o f1ojos JydIu qaLuy Jop

pun uapnm Jj2jsabfsa) 1|ya4 sisa) uajaliam Japo U3SIa
$9UId PUIYDM UUBM J3po ‘apnm Jajsajab swayshsjwnsag
S3UI3 qDYIAUU] PUBLIAISND JUDIU GaLUY 13 ULAM
'sagaujuy sap Zjosui3 wagnwiabyosun 1aq uapoydsabog
13p0 U3POYS BPUBJBNINSAI SNDIDP PUA Ja]yaJSuOLYNPOL
3[[anjuana iny Bunijoy suiey uup asapuosagsui
Jwwiusag Yquwe uabunsanays pun agaiuy Sjyy aig

apanm Loy Bypnisuonpyuny

inj pun jangabute ‘ynidiaqn gauuy 1ap Wwapyou
uspopsabjo4 1apo uapayds apualaljnsal snosop

pun JajyajsuoLpjnpoiq 8jjanjuana 1nj Bunyjoy auiay
Juwiuiagn Hqwg uabunsanalg pun agauuy Siyy aig
‘uaplam uawwwouabion jpuosiag

usLsiuys} wapssizyyijonb uoa Eﬁm?sam@ wi yopal
ssnus Bunjnidiagnsuoipyuny aByjnBpus aiq “ynidab
YIop w1 Bunsagaisny 13p Joa uapiam agaLiiuy S[yy

“paidizuoy zjosurg
US][3L4SnpU USp INJ YI(RKYISSND puls 8qaLLLY Sjyy

Bunyjoy




. » > A/Y-N/M/N  3inng
, Hqwg SR e Hqwg Hqwg
uabunsanajg pun agauuy SYY ‘2007 @ JyBuAde) ,Sazagemwc:,,Bw__:_.<_m=__< 7007 © JybusAdoy uabunianajg pun agaiiuy SIYY ‘7007 @ HybuAdo)
~ a|gojpaud TSI "uaplam

SIAD SUDS SAgIIPOWl Af9 JuaANSd SUOIDNIISU $9)

‘Hqws uabunsanalg pun agauiuy

S1yy 21310s bj 3p 9jqo|pasd uolosiiojno | suns ‘aind U
no juswajajdwo) ‘anbjunigw no anbiuoipaje uaAow sod
9] isl] alLi10} auN SROS SasILL 2153 N SajinpoJ ‘sajinpoidal
‘sagidorojoyd ‘sagido) 213 jusanad au suoldnIsul $3)
*]291103U] JUBWIBIUDW 8P J8 8IAJS 8P SUOINLSU SBP
UOHDAIASGO-UOU 3P S0 U3 anbnpp) Jusirap aljupiod o]

papupab Bunbipunyuniop auyo uuoy Bunysjuy asaig
“uspaam jyp0iqab wiog aiogse|

||ounysouw Japo yasjuoiiyaje sujapuabil uy 1apo jzjasiaqn
‘waiznposdas ‘paidoxojo) ‘pardoy] usjia) ul you

UazuDg Wi Japam quag uabunienalg pun agatuy S|y
13p Bunwiuysnz abiayioa auyo j1op Bunpsjuy asaiq
“ayunJog a1p Jysisa Bungoypuoy sagowsbiyposun
aimos Bunyrejunsqatijag sap Bunjydnaguyiy 1eg

a)unIDg

bunyoy




A/Y-Y/)/N @yiainng

899110

212 Juo JajuuIap 9 10d S33ULOLID SUOD||DISUI J sau
-1pD 53] $3}N0} 8nb zalj1igA sm__cc_tc\_ b 39 aboj
-UOW 3P J3 XNDADJ} 8P SBHI0S $3N0J JaNI8}J3 P JUDAY
nanbia ua sjuappID $3| e___s_

SoAIUBARId SuoIdNISUI 12 311indgs ap suoldinsald
§3] 5100} JuatuapLils Jopadsal zajjinaA '1nssa p Xnoa
-DJ} S3P J3 9)IAL8S Ud asiw 0f ap ‘abojuow np 5107
"sanbipaje sabojjuno

13 suoyo|jojsul sap sa1dno ‘sanbiuyajoipafg so|bas
XND JUBWIBLII0JUC) ‘XNDADI] SBp Janjda)ja D sasLiojnD
Ju0s 31131113 ua 1jionb jauuossad un p uodAISUl
13 BJUD||1aAINS SNOS Sa3LiLl0) Sauuosiad sap no
21133 LD gijIjonb [suuosiad np |nag “asnasabunp
UoISUa} SNOS SIWI JUBLLIBIIDSSAIRU JUOS SjUAWR|I SUID}
-13) 'sanbLipayg sjieioddo sap JusLIBUUOIIU0) Np S107
"jojdwa,p apow juasgid

9] JUBWIAAHUILD 1] ap Bjqosuadsipul Jsa |1 ‘aydiow
U3 ASiui D] D §2 uoyD)jjsul,| 0 1pgr0ad 8p Junay
"3][@Ljsnpul Uoyosijiin aun

inod sn3u0) JUSWIBAISN|IXA JUOS SJyY SINAUUOID S8

sejpigugb suoynpunwworay

omE_:oEm_;:o_t::m:_
/10jdwa p suoynniaig @

U soj fuauisiad jim 8uopI03D Uy

_mssc& papnyjsul >_% 10 suDpLpB)d Hiadxa Ag
pauiny 3 >_=o jsnuw juawdinba Jo SuolD|[jsu}

»4:

S_Eca_a ‘
0 10, UoIsiAJadns pup 8:%.% ayy Japun

JIOM: %E_g AA)| Japun A|LiDssadau a1D |
Juauoduio liippay; 8;% _S_Ea_m 9___80%. uay i

"uaqoy jayoypsabqo uabiojuy /usuipsoyy

UBU3}J0J13q UGADP 3j0 qaLjuy wo “msn uabojuoy
/uaiiaquy 13| uuibag 10a a1S ssop ‘rayis 1§ usjjalg
"uagjlypsioasBuninyaaojup pun -saysaiig
uspuaj{ab o[ J6uipaqun uajiaqIojnid 18q pun
awyougqaiyaquy ‘sbojuoyy sep 1egq ais usjynag
"uap1am uawwouabiion pusyaidsjua

ujaBiay uaysiuydajoupaje Uap LoIYYIDJOIR[T Jould
Jyisyny pun Bunyisjuy Jajun uauosiay uauasaimiaiun
UOA 3P0 HJDIYYIDJOIR[F 1aUIB UOA InU UBLIAP U[3)
-Nwisqaijag Japo uabojuy uaysupyaje uo uajiaqly
Bunuunds seyijiynjab 1aqun ajts) sjwwilsaq
BiynojsBuomz uaysis ainieq e[ qaLjag wiag
Bunyiejunsbunuaipag asaip j6urp

-3qUN AWYDUGILHAGU] pUN UOLD||DISU] JOA 3G UASAT
“Haidizuoy zjosu

URf|aLisnpul Uap N} PIjGAIIYISSAD puls agaLuy S|yY

aslamuly autawabijy

aslemulyabojuoyy
/3siemuiysjiaylaipig @




19— N 9ugs | Jnod wwog| Jo

¥h—1N 21gs o] Jnod wwg | Jessodgp sod 1op au s3p
-NDID} $JU3WPI0ID 53] Jnod agja)l Jnapuojoid 0]
-assiib o) ap Jod

3] zaojdwal fo (aboxols 3| snod asyuin 313 LpJno

|1 10 S0 ND} JiS0.102}4uB | ZoujLI}d ‘aBojuow af juoAy
"Joy ojlod ua §so 1

-inje anb Zalj1igA ‘INauuOLID,| 3P UOLD]|DISUL| JUDAY

afbiojuow | snod suoipdniysuj

-gBowwopua JNauuoiD un 3aAp $3b
-DJUOWI S3P NO XNDAD} SAP ) UNIND US Z3NPaJJo
P :

“Jolusap 33 Jod spuuoyp

39 SIaIA3| SP 19 aia}aulgo. of 3p anb 1suip Jnau
-uoipb | ap ajgqoyosdal) juswisuUolUO) 3] Z3JoJ
-u0) 'aBojba1 ap XNDADIY S| SN0} BUILLIIA} JIOAD sasdy
“UOID||DiSU1 /8UIYIDW B1JOA 3P auabun,p suolojnisul
13 S|911D 53] SN0} 3P JUSLUBULIOIIUO) UOG 3] ZAYLIIA
“salilj sap {8 S1ajA8] Sap ‘3ua}

-Jau1q0J D] 3p JuaWaANOW U9 asiul O] anboaoid inau
-UO}J3D | 3P 3IBW U3 ASIU D] anb Ja19pisu) zaj[inaj

Induuoipo ] ins sanjajle AADADLY nod suoipnljsu)

Y00 [j0-pup Jojonpyo 3y} jo Buiopuny sadosd
Ligh 2 Jom juawysnlpo Aup *o.,,__o_m_ass Jayy e

- . el
U0 g | puo yp—| N sjopow uo wwz |-

Is d0f peijddo

- oyojoisuy
Joj IO paL) - e

TN

1d
.n&.

kg parow 3o ‘ssonashuny

40U Jsnu sajog Buipeuuos jo ypoal poaly] e
olo[joisui 810}aq 3soa1f Aq axojda puo (sasodind -
J1) uonajoud uois0110) arOWRY " e

10j0n}30 m>=,,é% D U0 Y10 s.__sms Jana) .

jUBHRISIAqN HPIU Wwg | 9—G N dyiaInDg

1nJ pun WWZ | y—| N 2yieinog 1nj jiop
uabunIyoqapUIMAY-SSNJISUY 0 BjHGRDIYISUIY B1g

"U3ZI8SI8 434 YIND pun uaulajua (jziesabua bun,
-afi0] 10j $|0) jemIwZnYssuolsoL0) abojuoyy Jop
"UBLPSI3|UN UBPDLS JND NDGUIF LSP JOA qaLijuY

afinjuoyy a1p nj asioMul

"qaujuy uajBipoyrseq waula Hw

UBPUDISII) UBUISY JBJUN BI§ UBHIAGID "MZ( UBIBLIUOK
"Msn [3qa} /uainjouiy usjbamag qatiuy

WOA J3p pun SQaLIuY S3p UOID{UNJ 3131jpUDMUIS 3Ip
ua}iagun|[ajsu13 Ja[jo ssnsqy you aig uajnudiag)
“abiojuy /aunysoyy o1y uo uabuniyiiuid

-JO) J3]|0 uoIp{unJ 2la1jpupmuta aip ag uajnudiagy)
‘uapiam |Bamaq abunjseq

/|393H /ua1n{DWw Iy BUBPUNGIAA JILIDP SGRLIUY

$ap SLLDUG3LIIAqU] AP YINP SSOP ‘3IS UBJYIDAG

qelIjuy WD Uajiaquy nj AsloMulY

afiojuoww ap suopn.ysu|/jojdia,p suolinnialg

suoINIISU| %.:éews\epséms A1ajog

astamuIlaBjuoyy /asiamulysiiayIaIs

A/V-M/)N/N  8anog




A/Y-4/)/N 8yiainng 9

“(anbysojg juswald
-n0330 1od 8B0iqyInbg “|1A9) 8914us) BIRIUDW BP JaUINO}

JuUaAIop a11a}auiqos o] 3p 3By o ja aiji0s ap 1G]

_

"8310} J8AD 3UINO} sod 1105 3u a1}10s 3p 8.qip |

anbayo D Z3][19A
‘sjuauiajdnoIn sap uolnjjpisul,| JUDAY

"S14y xnoublio seliossaxn sap anb zasiun N

“safiowwop sap sanboaoud j3 :8___

-UOI{20 S3p UOIDJ0] B SUBS NP B4I[1GDJS D] JAdUBN|UL
juaanad $3|jaduig,p JUSWIAYN0IY D SINAJOSUAPUO) E“
“JuaLuauuolpuosAp un Juaubiua 59_

-Uoi}n,| 3p sjuaununad aboxojq un jo abioyns m_s
"3j[aAtupiw j Jod insuuoiyo | Jeaajnos sod wz_

(18 seypon mmz@;

INBULOIID | D JUBLIAPALIP JBLIOIND UL A
“(Jequwioj 13ssioj 8] sod au “xa “d)

SjuajoiA so1 sep unauuolpn,| zafigjosy

(uoigajoud ap yioj un Jod *xa “d)

saugdwajul sap nauuoipn | zafigjoly

"s3)ba1 9J9 Jusib au asin0d ap uij ap sinajdnisajul

58] anb JUDAD BYDIDW U3 InauuolD | aaw sod ay
"3iisuajul awgLy bf 38AD Jodod np SiA $3) 791185

"saubioq suodwnj sap o S3[qD) 3p saa1IuA P '58|qD)
S8P HBLIUDIY | ZBYLIDA "DIIAIAS UD 8SIW ] JuAy

|
|
|
|

*}t abiownp Aow

0jonn:aly'jo 95_33 Es 9%8_33,_8555 .

:_ ms&sws be

spoduwi pun's 3%.52* reg_s Pejoyy”

SAPIMS. &_m. iy

___ Buijjas _s%a. e&ﬁ __ozsm%.tem jou oa_..

"(Bunddny aysusoja yanp iajBsny |ira) uajnnj
pshijuaz uassnw [spuidsusinouly pun a|jamsqaLiqy

"UaYa1p wosijomab yyiu uajjamsqaLgy aig

uajypnaq uabunjddny uoa noquiy wap Jop

10YaqnZ-{ouibuig Sjyy Jnu aI§ uspuamIap e
"ua1ynj uapnyds

NZ pun UaWyYau agaujuy Jap joijiqoissbuniyaLiyai]
31 JnD SSNJJUIY UBULOY UBIOJOSUAPUONPSOJUANUN] o
“UBPOYISSGRLIILY AZ iyn)
SqaLIuY Sap UaalyIo|g pun UajsD|sag SHOYIANDG e
"U3G3YUD PDJPUDH WD JPIU GALILY e

“uablisajaq qauuy wo pjaJIp "' uBDY ‘a]iag duiYy e

“(uassojual{nq ypanp 'g°z)

UazZ}assno uabuniajnysIy uspDy UsLIaY qaLLY e
(YP0pZINYS uie Ypinp "g°z)

:mmm:z:_mmm:amt_g 0A gaLuy uap aig uazyn Y)§ e
"puis uapiom jfjajsab

-UI J8}|DUSPUT 10A3Q ‘UBLUYAY qaLIBg Ul IPIN e

"o s Biggowyia|B uaqnoaysuagnoy aip aig Udyal7 e

‘usjdojspuijg pun uabuniynjuajaqoy Jap
HBuyIq a1p awypugaiaqu) JoA aig uajnidiagy e

abibjuow ap suopnusu|/iojdwsa,p suolnniaig

asiamulyabiojuoy/astemutysiiatsapis




A/Y-N/N/N - dinng

"Jodo 8] Jns N0 INAUUOIYD | P JOMI0G 3] NS 3]
-D94 819 Hiop 3u alpjuawsg|ddns abosg|p uniny e
jodny /1814109 °¢
"8|nb9 a1qiupw ap jodd NP SIA 3 731185 e
"Justuafowiwopus unnp Ja}
-uasa1d jiop au Jodo) np JuaLaPI0INI 3P 8D} D] e
“INAUUOIDD | 3p Ja1N0q 8) suop 9I0jd (7 X £61)
anbisog juol np 13 (£941-694{) todod np iA s3]
snos {4 X p) adnojg-assaid sasnjuuind § sap asisso
auuoq bj o zajpiaA ‘jodod np abiojuow np 107 e
jodm> np abojuoyy °7
949 9p
$39.1JU8 Sap A1jQWDIP ND JuUDpUOdsalIe $3|qD3 3P
anb Jasijun | “se31L119} JUBLLIBJIB1I0) JURI0S BJqD)
ap $aa1jua 2| anb 3)  JUBLWAPLIS ZBJJIAA ‘DI
U3 asiw o] ap Ja abojuow np ‘aboxpois Ap s107 e
3]qo> ap sagapuy |
"SUIsa)
JU3LI3}8110) JUI0S.3)qD) 3P S33.4ud $3} i fodo) 3 anbsio
anb 83s10JnD 53,1 JNBUUOIIID | 3P 3IAIAS U3 3SI D]

: SjupAins spuiod S|
Japadsal JuawapiIs ZajjINaA ‘sINBuUoID S2) SNo} INO
] | ! | d

(uonsdo u3) 79/99/69d]
(panpunys) pSdj uonrajord
ap sassb[) uoljnuLIoju] 7

1 payiuied.ain sajoy 810 ,_ss:_%c ON.
ek Jonoy/Buisnoy °g
|3A3:J3A0) a._:o._msgmc___ usybif o

%S_% 40 sufis Aup -

r

' .
-  13A0Y J0 uoNOjDisu] ‘T
sayue: 2jgE2 o sioawnp - |

a;_ 3l sEs ) __c 1oy} 21nS SYDW -
oijoJado ojur ?Ea 10 m_____sms as_em USYM e A
LU sauug ejqe)
e 8]0 pa{0as, pup.S1aA0) pasop.
Ak Ajuo otjniado ojur-4as aq Aow Siojonpy :

"UspIsm
Jypoigabuia agnoy aip pun asnpysbsqatiiuy
sop U1 uabunuyog UaYDLZIDSNZ JUIAY UBLINP $] e
aqnny /asnpyag °¢
uayaizu Bigowyia|b uagnoipsuagnoy g e
“vasiamino uabunbipoysag
aUIdY| BYIDJSSnjyIsuy Jop up J1op 8GO 3] e
“ug)
-y nz asnoyabsganiuy wi (7 x g6 ) sebury-Q
$9p pun (/941-6941) uegADIYISUBGNDY Uap Jajun
(6 X ) uagraydssBunsayis pun -jyig b Jp Zitg
ualaIjpuDmuIa §00 Js) abojuowuagnoy 1ep 13g e
abojuowuagnoy g
"puls jau
-Broab uabunaynjurajaqoy| Jap Jassawyping uap
10} 3Ip ‘UapIoM JapUIMIAA [9GDY JnL UBJINP S
“puis uassojyrsien jyasabyoy usbuniynjuie
-[2qoy a1p sspp ‘uabouy nz abiog Jnyop 1BuIpagun
Js1 awitjougatsyaqu) pun abojuoyy ‘Bunsaboqiag e
uabunaynjurejeqoy
uabunaynjurajaqoy Jauassojysad
almos aqnoy{ Jauasso|uydsab gowabsbunupio
12q Bisspjnz 1nu 15 saqaiyuy sap swyougalaquy aiq
:uajya0aq nz j6uipaqun ajyung
uapynjebyno puabjojydou aip puis agaujuy jjo iny

(woudo) £9/99/59dI “(piopunis) HSd
UaLINZINYG SIBMUIY </




A/Y-4/4/N eyiainng

0l

"JUBPI0IU0) INAUUOIPD | Bp UOY
-DJ11q0j ap U 3 }3 anbygjoufits anbojd o % _s__
-Dqo} 3p U 3 anbje S IIXI9E 1l &3 " o

JLIX39 ¢l & " : [1eiddo,| ap uoysijubis
D] Ins $agnbipu) Juos s3JUDAINS senbjuay sanblisy

-317010) 53| anb Zaljlian 'a)iAJ3s LA BSII D JUDAY @
jiainddn | ap uoiosijpubls °|

"53] JUBWIB}ALI0)
Ju0s 903 8p Sag.jua s3| 13 jodo) 3] anbsio| anb
anbl1}ajg 3131UDW 3P QUUOIID 313 JIOP 8U IN3ULOIND ]

*589A185G0 91j3

juaajop uojsojdxa,p Jabunp o suoz ua sanbyy
-89 suojpj[pjsuj sap sbojuour np saAypjas sAnd
anboy supp inanbiA ua suoypjusuajbal say \V4

: Sppadsal 211 Juawnjosgn JUIAIOP SJUDAINS
sjujod s3] ‘)| 8uoz o] ap uoisojdxa,p Jabunp b naljiw ua
uolDsI[lin aun nod SRIA] 3 SN3U0 SINBULOID $3] JN0J

s

m.m.__w@ .

<58LIJU8 3|qD) vm_cmm _uzc ho>ou,.vomo_u

>_=o E_Eo% u>__8=§_m B Aow s1ojoApy -

"JULulS
-U1a1aqn qaLuy wi 1N-1q04 Jap W agnoyy
13 pjiypsuadA) wap Jno IN-1g04 8ip GO pun -
SLIIOEN 637 19po b1l X981 &
1joyiud SQ%E apuabjo} Bunuipiazuuaxajniag
3Ip 40 ‘aWyDugaLIaqU] Jap J0A BIS UBJNIJ e
bunupiazuusyeinieg |

"U3pJam uaJyopian uabuniyny
-Uljaqny JauassojyIsab aimos agnoyy Jauassojysab
gowafisbunupio 13q Inu Yaspyajs Jop qaiiuy 3

'snopozoy I ur mzoaéuts _.E...&o,msssm&u |
1yojnbai.pun sof :

‘uablypisydnaq nz uaipraseg usjapiyp jab
-suojsojdxa uj wabojuy sawpsiipyeys bunjyiiig aip

10y uajjiipsioasapuny uebijramal aip puis s3 \V4

Q07 X3 Ul 3sn-Joj EE,__% pup weh=_u,a*::ca
10JDNj30 |0 10} E\Eﬁczczm aq jsnw Buimojog ayj

“ualjpynzuta

1Buipaqun apjung a41ynjebyno puabjojyiou puls ‘uapinm

Hajaijabisno pun yjaisabiay 1j auoz sep Uayplasag uaj
-3pJynjabisuoisojdxa u) qaijag uap Jnj aip ‘aqatiuy ing

“ajipiaul §sa | aU0Z bj ap X7 Xnaljiu 3
SUDp PIDPUDS SINBULOLD SIP UoyDsIA,] 57

.u:czsos__:,m:oN xm u mm:
10J. P3A E&a 0U.9.1D:S, .

“uassofabinz Jipu [ auoz Jap usidlaag-xg
Ul 2jpsuL] Wz puls Sqa4iuopIopuDls <7

(uonydo ua)
|| 8uoz bj 8p X3 NaIjiW U3 Jusl
-3uuo1pU0} un p sioj Japadsal y &3

-

ui =o_=:2_o,go*ﬂ__m__o__t_:_m:_‘_@

(uoidQ) || suoz 1ap uayraseg
-X7 Ul qatiyag 19q uajiypnaq nz &3

\.IJI



AY-N/N/N  einng

"uap
-1am Jpgabuia aqnoy aip pun asnpyabisqaiuy
sop uj uabuniyog uaLijZIDSNZ BuIRY UBINP ST e
aqnoy ‘asnpysg °y
4 “UayaIz
.e,. -nzun Bigowypie|B puts usqnDISUAGADY 3] e
“uastamno uabunBipoyrsag
aUI3Y| AUID|JSSN|YISuY Jap UD J10p AGRDY 3I] e
“uappo nz asnpyabsqanuy wi (7 X £61)
sabury-Q S3p pun UsqgnDIYISUGNDY UBP JBJUN
(6 X ) ueqiaypssBuniayig pun -yiq b 13p ZUS
uala1jpubmulad Jno st aBojuowiuagnoy Jp 1ag e
abipjuowuagnoy °g

‘puis joubiaab uabunayny

"jodn) 9 NO INBUUOI{D | 3P J3NIOG 3] IS 35|
-n31 3113 Jop au anpjuawgjddns abosgip Uy e
jodvy /18109 °p
"3|pb9 aJqiowl ap jodod Ap SIA 53] 3RS @
"juswabowwopus unno J9jus
-sp1d y10p au jodod np JusLIBPI0NIDI 3P 0} D] e
‘Inau
-uotpn | ap Jayioq 3| sunp 9a0d (7 X £G1) anb
-110f juiol np §3 {9941/5941) todD3 np SiA 53] snos
(4 % i) adnojg-assaid ap sainjiuiob f sap asiss |
auuoq o] 0 zo|1a ‘jodod np abivjuow np S0 o
jodo> np abnjuoyy °¢

buisnoy 8yl u mz_s_& so s_é _E_oz_%c oz ®
~+1aA0) ‘Buisnoy.

>_=m> m>8 . % SMals ayj S_ﬁ T
, om_é% *o subis Aup

*a E_o m%sm 12400 2__ es__ .
.Epms_smv CUTE

._o>eu *o __azu__o_m___w g

"8]qD) 3p $391JUD Sap BNJWDIp |
no Juopuodsa110 $3|qu) Sap anb sasifin  "sagw
-19} |UBLWaaL110) JUB|0S mzs 9 Sagujus 9 anb
9) D JUBWAPIS Z9[[I9A ‘IAIES UD S| D) JUDAY
3]qo) ap-seanuy °g
“3JIpIaju Jsa |} U0z 0j 3p uoisojdxa,p sab
-UDp B ABIIL U2 SINAULOHID $3P-BIIAIAS UD S|
D} ‘snd Juapi0duc) au UoyDILID ap soJgwnu
sa] 1s no uoyosyjoubis ap anbubw ap s U @

-UI9[aqD Jap JassawypIN( uap Inj AP ‘uspiom
JOPUSMIAA [2)| InU UBLINP ST "PUIS UBSSOYISIAA
Jpasabiyoy uabuniynjuiejaqoy aip ssop ‘uaboyy
nz abiog 1njop |Buipaqun Jsi swyouqaLaqu Jop

uabunsyn E_m_mx_s. g

‘uapiam uawwouab gapjeg
Ul || auo7 Jap uayiaseg uajapiynjebsuoisojdxa
Ul Jup1u agaLijuy 8ip uaynp “IN-1qo4 Jap bunw
-iysutaiaq() Jous2y 1apo aqobuy sopuajyay iog

J1 auoz o) 3p ¥3

|1 3U07-X3




A/Y-/ 4/ N ayiainng

‘(81 a6iod o] ap »afiojdno> ap owgyds«

JioA) 9jajjod ua aypsow oj snod sipjas un p adinba a1j9
}op 1nauuoi20 anboy) ‘unwituod [HDJUY Un,p B1IDIPRWLLI3}
-u1,| Jnd sapupwLwod Juos sinauuolD sinaisn|d anbsio

aje|jpind ua aypinyy

"

usnaul

junpuodsai103 axjidoyp 9] 110A 's3LI8S S81iND,P IN04
“UBNSJUa UNIND JUB}ISSaIR

3U 19 81A D $assiAB Juos Jy 81135 D] P SINAUUOIID $3]

"a1195 U Sajquuodsip Ju0s S3josu) sajuaidi]
“INBUUOIIID,| INS SOYX1] $8)0SUIOI 3P SJIDIPYULIAJUL |

ind gnpaya isa abojBa ap aunbio | ins abojuows a7
uoyyisod pj

op JuswwDpuadapLl s3juowW 813 juaanad SINJUUOID 53]
"(*210 abiosop ap sadwod ‘snjosy ‘sjauigos

‘sadndnos ‘sjajoA) uoypInjqo,p jo wmo_mm: ap saunfiso,p
JuawauuoldD, | Inod SaSIHN JUOS SJYY SINBLUOIID 7

salpigugg

uoiydinsag

m._u &Egtc mm_._om

‘(g1 3118 Jno »upjdijoyds« ayas)

uapsam jayinsabisno qauaqia|joing Jn

SInjay Waula Jw qauuy sapal ssnw ‘panajsal pojuoy
uswosusawab uaula Jagn aqalijuy asalyaw UapIAM

qoHsaqafIpIng

,Duniiop” jaudoy sabijiemal ayars uayjainng asepuy
"1aiysBungiom pun uayesiea Bunseiwydsyaysanog
13Ul i puis N ayiaInng Jap agaLiuy aiq
“Bunbinjsap

InZ us|osuoy auapaiyisian uayajs Bigowuanag

‘apiam {Busajaq qanjuy wo
alp ‘usjosuoy 1aqn 16j0448 unbiojais sop uo noquy Jag

uspaam payuow Bibunyqounabol uauugy aqaiuy aig
“Jzjasabuie (*msn uadwndiaisoq

‘I19qaiys ‘auypy ‘s|ua) ‘'vaddoyy) usunbiossadsqy pun

-|abiay uoa Bunbypjeq 1nz uspiam aqainuy Siyy

uipwabyy

Bungianpsag




€l

AY-R/N/N  emnog

"N 8ugs o] anod voydo ua ) /-y /
) 31135 s3] anod pIopuDis | foing

S S T

“a11a44ouiqoJ o ap ajouis uoyisod
pj juswanbjupdaw zajiuy Janupu
JuauiauuolU0) U saijpwonuajod
sap Ja 9sin0) ap sinajdnisajuy
sap juswassodap un JajiAg inod
(Y annau
uotyisod o Jns Juawanbyowoino
aUIN0J1 &||3) UIDL § 3N0J D] Z3YD|3]
‘ajutayn a31oynos uolyisod oj sioj aup g
*(sanuajuipw Juos saa|snlo
suoiyisod sa] “sdua) 3w ua juauino}
sa1jawouajod s3] 49 3sIn0d ap ap singj
-dnisajul sap Jn9JIDJUO) 3p SAWIDI $3))
"29IDYnos UOYIA.IP D] SUDP ZaUINO} |
A uoijisod ua | uibw 0 an0J Df Zassnod 7
‘Inauuoy}
-30,| 8p @JiAses ap uoisua) of zaubiely |
*agnbyjddp yse,u uosuaj aunsno,nbsiof
39SIjliN 8443 JIop 3U UIDW D 3N0J D]
“ujow
D 3N0J 3uN,P 3PID,| D JUUOLD 21} nad

!

InauuoyD | ‘unino) ap suund ap s0) U3

(uonydo ud) upW D anoY

x:EEEEE
10§ongI0 2: *o 22:3& fuyy
2:  Jos-“uoignaado jpnupus m::%
Jajawoyuajod ayy pup saipyms
uojjisod BupuunisaAo proAn of
, ‘(4 =o_=§ [Ditu s of Ajjooy
“=puwojnp suinjas §t) ob H jeaym puby ayy
) Ez_ma pauisap oy} Bunpoal saygy g

.*(pauinjas 10 suoy
sod §os ‘Yl _t_; BEE 0|0 21D SI13jaw
o_Eo_E__?a saLpyms S:_Bﬂ_% Swn).

0 cove

01jug)) “UoLpalIp palisap ). uiuinj

==.>.\.§=_3._ 25 H [P3yM puoy ysng g
: “ojonpo
o 2__ *o %E_S a___ss% jo yumg
S uoyspuo) gfo-Jamod up %3 |
w&E«% 3 Apw \mmfs E_E oy
[eaym
y H*o m_m._ 2: —___3 _Um_sao o =8‘”,

‘uazuaibaq yrsiupiypaw
anjouisyy sop Bunjjayspug
‘geiijaqpuny 1q Jajawwolusjod
pun s34joypsbiapy sap
sualynjiaq) sap bunprauisap ing
) pnInz
"y Bunjjeisayny aip ur yasyowojno
IS §ZJ8s) UASSD[SO] | POIPUDH UOL}IS04
uajysunmab sap uayyiang Yoy ¢
*(ualDyIe Uagajq UBLONISO4 apaUsN[
"yaipablw uapIam Jajauolusjog
pun saj|pisBapy Jop uaxpouy|oys)
“uayasp bunjyory ajpsunmab arp
U pun UBKAIP A UONISO4 U} Y POIPUDY 7
“uajjoys
-$n0 saqaiuy sap bunuundssqaiiag |
“uapiam jbiynjaq puoysnz uasoj
-sbunuupds wy anu Jiop poipuny soq
“uspiam
1Bynseq poipuny uie Jaqn gaLuy Jap
uupy a1B1au uayslip{a}e J3p [|ojsny 1aq

(uonydQ) poipuny




A/Y-¥/%/N 8yainng

14!

-solidosddp s1A b sajqpa-assod sap uoinsin |
»2AD,ab aijuninb ysa u (uorydo us) 79d|
o,nbsal (uoiydo us) ¢94j uoipajord ap assop oy

‘(61 3Bod 110A) as1n0) ap uif 8p inajdnisajur | ap abojbos
nD Zopa20.d INBUUOIPD,| 3P BIAIAS UA ASI D JUDAY o
(6| 8bnd Jj0n) ,uoy
-DJ0J 3 SU3S NP UOLIUIAQ" UOIAS D] 3p SuoLINY
-SU} 3] Z3AINS 'IN3UOLID | 3P JUBLUAYIUDIG NP SI0T
'13]u10 1ns UJSN U3 5910 JU0S *3}a SID[) 'sajul
-oipuajod ‘sinajdnusajuy 3| anb sjo} sjuaLg[a 59 SNO| e
"SgPUI| JuBWR|[enjuBA jo saIndgs sajqod sap zas)]
-Iin “(a113woljuajod 8| “xa°d) suoisuaj sajqinj ap N4 e
"JodD) np 4nauigjul,| 0 gjjo)
aBiojdno) ap Dways 3] JeA1asqo jue(osqD Zafinay e

JUBWIAPI0)ID] %
aufii) o] 0 sgisnlo siA o sajqod-assod sap aojd ua asiyy e
“(4nauuopo |
D J2 Jod) 3] Ins anbu|oubis anbojd J10A) Jnajow
np 8:9;:888 XnD juapuodsaiiod auanbgyy | 1B
in3jas ap uoisuaj o} ‘Junino) ap adAy 9] anb za1 JUa\ e

‘uojsojd

-xd,p sabupp p seuoz ua sanblijraje suoypypysus
sop abojuour np SaAID[o] S3[DUOIIDU SUOI|D)
-uawajbal ss| JaAlasqo juawajpba zajjinan junib
-DIJ3pIUD [91iaJLL ap 83jAles U asiul 0] §o anbiy
-)3[3 Uoypjfnjsul, ap jsa inb a3 inog inanbia ue
suoypyuswajbas saf jogredsal zajjinaA ‘a3inlas ua
asjui bf ap Ja anblipajs uoyojoisul | ap sio] \V4

01133uu0) 8y} 0 SVIRT E_; %ae__.u alp ,.as_

1

;c_e EmEo_Eza.
5aU0 ,v%_o___m,aamsm: 41 'pasn aq Jsniu Salim

,.m.s moms_g,;o_-gxo 104.

e SEEEETLT ‘,_u>8.m£
ISUI paxij0 Eea_w Butim ays moyjoy o_.osm_e_oz

35).9 _m__ossc__u sss ey a_._%cegc

fnjjon s_ juauim o adly *o.z_sé._s _e_v_,um;v

SaUYIMS By spusuiodwo) ||y -

“jaystajiynmab uabung
-nDAYrsiaAjaqoy Jajoubiash bunpuamiap 1oq 1nu
it (uondg) £9d] siq (voidg) 5941 H0ziAYS
(61 811ag ayais) us|jaisurd
sajjoypspuabiop sagaujuy sap awypUGaILAqU] 10| e
(51 auag ayais)
$9QaLLUY SAp SSA|LISUY WWIA] UBKLIYDS UaU3GaLIsaq
JSunwwysaqsbuniyiyaiq” sejun usp arg uabjoy o
"Hynyeb uaw
-3y JND pun joJypIpIaA Biyiasyiam puis ‘msn SIDjay
Tajawoluajod TRNDYIS BIM BjuaWT APIIWDS e
“uapuasian nz uabunyia ajwiysaliqo *466 ‘ayo)
-das puis (1318woluajog "g'z) uabunuundsurapy 1nJ e
“un|dijoyds uay
-gapebuia aqnoy Jap ul uap jbuipaqun ag uaPoag e
QEYAENTTE
Bunyajssnjpsuy inz puassnd uabungnoapsianjaqoy e
"UBWIWYSUIBIaqN (qaujuy W pun
agnoy Jno sapjiyasuadAy aljals) U2{opIojoyy Uap
zuanbal pun Gunuudszjay ‘Lpwols qo ‘ajjonucy e

anblipaje juswaipunig /

“uabipypisyiniaq

nz uaipialag uajapaypjebsuorsordxa u uabojuy
Jaisiyyaje bungyiiig aip ang uayLiysioasapuny
uabijrama] aip yoyzinsnz puss upayynuisqatijeg
uajzimypsabsuojsojdxa uoa awypuqaiijaquy

pun uoyojjojsuj uaipsiiyyaje Jap lag ‘uajyrnag
Nz Uajjliysio uapuayjeb sip puis awyougalyy
-9U] pun UoyDjjDIsu] UPSLIY3YS Jop 128 7

SS|PSUY Jaypsuiyely ¢




A/V-N/M/N  Binng

m__a_s_um%mm;

“Ina4u) abojgp) o suojy
-D3jipoill ap Janjrajje siown] s
70 € auloq | 3p |2 § 1@ 7 Sauiog
$ap S3UaIXa SjuaLIAPI0NDI 53| 2B
-uoypg ‘afiojB3: ap suoipanljsul sap sap
asJanul | 0 ji6oal nauuoipo | anbsio] °g

IN3J33s 8P uols
-3} SN0S §59 G 8UI0Q D] JUUOLID Js3
-1nj3> anbsJo] “y Inauigjul Jndjdniajul |
ind uoynjo1 ap suas a2 ap uoyojw]
“31101p § auIno}
alj10s ap a1qun,|/a3ie|y abl) o ‘uoisuay
SNOS JUBANOI) 85 € 3 | saui0q sajI§ °Z
“IN3}3as 3 UOISUa) SNOS §$3 ; duI0g
D] 'auuiolfD {53 1-1n[8) anbs107 1§
Inaiiadns as1n0) ap ulj ap inajdnusajui |
nd UOIDJ01 9P SUBS 3) 3P LOLDJIWI
"aypnof g auino)
alji0s ap 21qio |/agje]} a6l o] ‘oisuay
SNOS JUBANO) 8 7 13 | Sau10q S8 IS
351103 3 U1} D] Ja (31110s 8P 21q40,]/23}31Y
9By o} ns 1nauuoyn | s1ennif o junpinba
U8) LOIDJ0J B SUBS 3| BI{UB JUDAINS poddps
8] 8)nsas Ji ‘ausajul afiojqo) np uosios U
(N augs oj Jnod @310} 3p 31ndno) ap so4)

8)10] 8p 9Indno)/esinod ap ain noj

pinpunis AQST nod
uoljDjol 9p SUas np uokIula(q

l m_s__s_s SQEB SUOY3UL0) [OU

31X8 LDJIMS 'SpUDLWILIO) 01ju10) 8y} Of _.

, ,.,...v _E_EE 2 E__n_% sl %E_g

2__ paInn{30 ST DYMS SIyf §| “UolDj01

%__m indino /3|pulds pap

6 _E_._Es 0} E__%u“w,_‘._%s_g ,
au| _Esec ] ,_u__;m m_,__ j1-‘uoyjol

e,__,e: Jo uoyojo1 ) meesa 7

“Ugpiom
uawouabison aw piop bunjyoip
-Ja\ uaussyu Jap buniapuy auij

"UaLPSND} § pun 7 allwayy

UOA 3SSR|YIsUY BuJaIX3 ‘U3)y2jagIanalg
uap nz Buuisuabab gauyuy sap yno1 ¢

"UD ¢ BWwaly

jno Bunuundszya) 1631) 18}0yg

waybiy0jaq 1ag "ys Jal[oydg uasajun

ipanp Bunppuyaiq Jesaip bunzuaibag

“9j[msqaLqy /jopuidsap

-uimag 1ep bunyaipsyyray ibjops ‘g
pun | awuwaly uo bunuundsziay 16ar] 7

uD § Wiy

jno Bunuupdszjay 16aj] 1a)joydg

waybiynjaq 1ag "1 Ja4|oyys ua1aqo

yunp Bunjpryaig sssaip Bunzuaibag

"3)[3MsqaLIqy /japutds

-3puimag Jap bunyaipsyury iBjope '

pun | awws|y uo bunuundsziay 16ary |
1) 0yspuy

pun (3)jamsqaiiqy /|apuidsapuimag

Inz qauguy uap yunp Bunyypinpig)
Bunyypiyaig uoa Bunupiong apuabjoy yis
1qi618 Bunjyipiap usuiaju) Jap punibjny
(N @yreanog Jnj Jypiu Bunyjoydsqoyory)
BunjjoupsqoioIy /buni[ByIsqohaj

pippuDiS AOET 40

Bunwunysaqsbungypiiyaig

anbiipaj9 Juswalunig

uoipauuol [01P3[3

ssnjyasuy Jayasiipyel]




A/Y-)/ ) 8yiainng

91

“(winwjuiw sawnjoa sap abojfial xa *d) asinod
ap aindno) o] Jod i} I3 BliaHaUIG0I D] JOWID)
18 JuAno 1nod uoynj01 ap suas 3] anbsio| ‘(abo
-0jq 3P ) U3) SUBS XN S3 SUDP NI AP UK T
“a143}Joulqos aun,p ainjawid) of ap
3 910}J2AN0,| 3P $10] 851N0) 8P Uj D] 8P UOHDHW] °|
- sulj Sjua1a4}Ip 8p 0
nAsas inad 8310 op a1ndno) | ‘a1injuawg|ddns 851n0>
ap uoypjnuiwo aun,p sadinb sINaULOID $3 Inog

(N @l42s o] inod jnns) |
951n0) 3p UOIIDJNWIIO) JIAD 9310} 3p aindno)
uoymijddo p duny) _

"aijunob oj ap apsed o 33uanbasuo) inod o ja (abojBas
ap 58210 S8] NS 8IUBN|UI) IPJBJUI IS8 3SIN0) 3P UL 3P

sinajdniiajuj saf inod | abojBas ap siA sap %a_m@_% 3]
‘agnbipuy abojba1 ap

3)10§ 0] ns 3X1f 3121uDW 3P $3]631 Juos yijow 8310} b}
ap juopuadgp sindjdni1ajul sa| Snoj ‘UOSIDIAY D] 3P S107

(N 8uas pj inod jnns)
3310} op Jnajdnisejuj sIAy \V4

:S::S_E z_ESu E:EE_E “.mé__:o

m__o_ce_v,ﬁa_. il ;u__;m.to, WOUOAD UD S0 $.>_u,m, N
e S m___:ccm:_mo_u i

*(Bunjjasurauabuswisaputy “g°z) pam jzuaibaq buny

-|ysqnBap aip Jagn Injoualy Jap UagalLpg pun uau

-}§0 wnz Bunjpuyaig aip uusm '(jjopsanpojg) uab
-Unjry apiaq uy Bunyjoysqosiaysayis sjo wualp AS 7

INJDULY Jau1a UaaYYIS

pun usujjQ wisg BunzuaiBaquabojpuy sjo Jusip aig
uagDy uauolpuny aui[paiyrsiajun Bunjjoyrsqoioay
a1p uuny BunyjoypsBagy saypyjzinsnz jiw uaganuy jag

(N eyiaanng 1nj jipiu)
Bunyjoypsbapy yw bunypydsqoijory
UMEYELVALIIE

"JSn|J2A31UDIDY

wnz ynj pun (ayonyjjals sap Bunssnijuisag) 16osseiun
IS1 Jay|DYISpu3 AIp 0} | UBGNDIYIS|[IS 43P B[|3isIap sB(
“J||aisebura jsa} Jyo.jjjaig susqababuo

a1p jno seyjoydg uabibupyqoyosy ajjo puis bunisjen 1ag

(N oyieanng 1ng jipiu)
JaDISHIY SlMUIY 7

anbluipaja JuswalpunIg

UoIyBUL0 (DI

mma\ﬁmcﬂ gmfm.:&mm .

/v




AYN/N/N

s~
E] ‘.
pre==
=7 K
. ‘-
=0n

| e A —

a:_ew__aseﬁ_os

“(4nauuoipn |

suop mmc_%e ap uojd no Ja13)31 8s)
abinjdno3 ap bwaLps juasaad no agnbipui
9][e3 anb 3J31unwy 310 aun, p ssodsip
 Jualos asin0) ap ulj ap sinajdnisajul
s8] anb nad as |1 ‘uois1an of ap uoyuoy U3
3[9|[osnd ua aypiow Jnod siojpy |
uoifisod ap Jnojodipu| W

aboynoy) by

£ aij3wonuajod €Y

7 al)Rwonualed 7y

| auawousjod 1Y

p axoiixnp Jnajdnisau)  pS

¢ anoiixn snajdnisaju) €9

¢ aanijixno Jnajdnuseju) 7S

| anioijixno Jnajdnisagu)  |§

a)i0Jp 0
uolpjo1 ‘3sin0d ap uy ap Inajdnisaj]  ¥S

aupnob o

Y

UojInjos ‘asinod ap ul ap Inajdnisaju)  1¢

abojdnos ap nwaypg

)

i ay uy payD31puI Dy Kyasapp
‘Em__sa 3 Row sagpyms Juny uotpsod -
3} japow Jojnatpind ayy uo a____:_m%ﬁ_“

=o=§% Jojjpind Joj Rojey
- ojopu uoysog

L __@_oso_zmsn_w
b IPMs & Auny Ijixny
£ Wus Amijixny
. :z_;m ac fixny

"(qauuy wi upjdyoyg

nzialy ayais) uias jaupioabuo yjjaisabiop

ub)djjois wi sjo siapun Buniynysny

(pou 8l uauugy J3jjoyspuabisp aig

qatiaqyejjoJog n sioRy - [N

seppawsbunjjaig W

Bunzioy Yy

¢ Jajowonualod £y

{ 13jewonusjod 7y

| 19j3woiualod |y

b IBIOPSSIH - b

£ JSHOISSHIH €S

7 JRIPPSSiIg - Z§

[ JBHOYISSYH (S

Jnojsiypay 8yjoyspu3  yS

Jnojsyury ‘seyoyaspu3 15
unjdjoydg

anblpajg juswatpuig

uoipauuo [0)18[3

ssnpsuy Jayasiiyelg

j34nng




A/Y-Y/4/N 8yieinng

wi Bunjyoipiap aussju)

:_ N _ . LN
. ' :E N3 abiojqD) Jo apuDwWLI0)
_ JDUI3)|D JUDJAOD ND JUBLIBLIUD] 14 v o
& o o Augnonp .
b ioijauiod. jualind-Buiioulayy _ v puD (03ju0) [pusapqg
". " |||u~/-.._ " “
P SSN|LISUDWOLSISIM L A A Bunyjoypsag pun
b " peot o Bunienajg apuabai| uagny
N& 7T+ [ 1 A0S> | AOS> | AOS> m z@
g (visivlelel 1LIN zellgogiozsazodsaraeedizods B iztRlstptieticiji Lol 6181419181 V]S [vI€ITIL]N
J-43 w |
1 I : ) . g - = '
-V S _
0 o &8 ™ 1 vs e s IS |
Hd sl | w
mu ¥S | 15 ~ |
W 4 IN3UUOID
M suop Jnaugjui abojqo)
; . 10jonpD
: w 3y} uy Bupnm jousajuy
(ETE

_ PIDpUDYS UOISI3
0IsJaA piopuny
usuoydg Bunaynjsnopiopunig
m:o.tt&m juswaipupig uoipsuuol [03iips[3 ssnjyasuy Jaystipyayg



),

S

AY-N/0/N

8
¢N
» % O@O D — Z .
) MZ
ERIE N
8gnoIydg

ONf e_g____s_x;ﬁa

“3S13AU SUBS 3] SUDP NO 3110 3P 3IGID ]
anb suas aLugL 8] SUDP BUINO} 3 4N3PIDJUO)
ap awD D] "3UUOII3]IS UONDjI 3P Suas
9] suop auinoj snauuoipo;] :(| abod Jioa)
aupnnb 0 uoynjol anod uoisua) o) 3IAW |
35IN0) ap Ui} ap najdniIayu
| “anupuutp snossapn (s)aanils
(s)anpadsas 1nap0ju) ap (s)awnd (s3)
o} snod afinj6as ap siA o) 3p Inajnoy of ‘axjuow
aun,p sajjinbin xno asseAu] suas aj Suop
junuinoy u3 *15 anauadns anajdnasajul | p
19 | Inapojuo ap awod 0j 3p omc_mﬁ D 1488
(sanbiow) assndap inb 13 anbuoy snjd o} SiA 0]
‘2’1 "¥ "1 seiuopuodsa1i0) 1n3j0ju0) 3p SAWID
sap afiojB31 no juansas j8 sananfuoj sajual
-QJjip ap Juos i ‘1N "YN "IN 36ojB31 ap siA sa]
"SaJID}jIXND
$1na)dnJJajul XNap WALIXDW 1D 3 85100
ap ij ap sinajdnisaju} Xnap JapupwIWo)
0 JJ3s QN[ 2bnisnio,p anapojuo) ap swo) 0
(G
U3J 7§ 18 [§ @5in0y ap au[mi[IXnD In3jdniay]
{(oNr) ejdniponb aboysalo,p
1n3)d0juo) ap awn) :3jdwax3
‘ *3pUDLLILLIO)
Oﬁ EERQ& aun ins auisn us mm&miu
plap jualos 1najo0ju0 ap sauip) S3p
anb ynad as |1 ‘woisiaA bj ap uoysuof u3

a51n0)
ap inajdnuiayul,| ap abnjhay

cEm sq
no o_: *a.co_s_e jo 351135 2__ 0} uoy
Yanp apsoddo i 10 awos ay} uj sajjo
IJoysw) josjuo) ay) “uoipallp Jas-al
3L} Uy saj0jo Jojonpn ay (G| abiod.
295) Uoiojos 1)) 10} abiojjon >_&<
. wm,_z_am T u0
4 F__SE%E >_E=v
SO __z_zm\es _EES Butpuodsasiod ay}
. ,,*o ;e,uwm__ﬁ:_% 8y} jo Jbisy ayy seInpal
juawysnipo g 1S Yok jsowsadds
8 pup | o) [o3ju0) m_s_% ;o;_a
:ﬁsé mans Buipnujoad jsabuoj ay) -
Al

"y 17 swin) josjuod Guipuodsaliod ayl
:Jsnipo o} EEE_ 31D pup Yibus) Eem:_v
&o am gy "IN 4N "IN smans Buysnipo L

“SADIMS .
S_Es_ Aloyixn omy wawxow sayd.
BUpiS ] uoiisod Oy {0ju0D 0f SAJES ¢
N Wwo) [014u0). EQEE_E m_ﬁ_z_a: L
U0Rdo} 7 ___._um_m SUPIIAS UoHS0d ATy

.E:_n& msﬁ_an Eam% D o}
104204 uf-fos-aid 5q Aol sud [04pu0)

. \%os Ee_tum 2: uo m_%_a%

“3|jomsqaLiqy Jap
Bunjpuiyaiq aip uabiab sapo yw jyaip
3 ajjemuaxpouyjoyps “Bunjypry suagab
-af10A ut Jya1p qaLuy 3G BKag yais)

uabajun Bunyaipsyury 1nj Bunuundg
TROSpUaaR,

“J9JjoLS /axypouljoyds (u)apua
-Bayjsajuniop sjiamal (uap) aip 10} agnoIys
-{jaisur3 J3p ayoyuagnoiyg aip yis pabuu

-19A uurssabazayp wap uababjug ¢ sie
-[BUIG U3JSI1G0 S3P pun 7 30U|DYIS 13p
Bunjjaisiap 1nz sawwi Jualp (Hanyinw) ag
-NDILS 3puayalsionsay ajsbunj aiq 7 ‘| Y
] uapouyjoys uapuaigyabnzop Jap bun|
-[8Is1ap dnz uaualp pun Buoj yiparysiajun
puls ZN ‘LN "¥N ‘TN uagoasjaisury aig
"us3ljoyssyjiybop 1omz

"Xow pun usayjpyspuabap 19mz uoa Bunia
-N3JSUY INZ JUBIP QNI Pouyjoysiaisnf aiq

{uondp] S pun 1S JaIpUISSIIyHam

(ONF) @jpouyjpydsianisar Jap [aidsiag

‘utas ysayysnl woyisodyoyps
auta jnp Buresyom syfaaq uaxdou
-}joyps wauuoy bunsynjsay yoou of

uajjoisuta sajjpiypsbapy

2inng




A/Y-M/ /N 8yieinng

0¢

o0LL 98
JUa13}1p 1DJu) 3p 2jbup

YaAD 3wo) ap anbsiq

o0EE
PADPUDJS BLLD) 8P SEE =

1
=¥
—

ooR mj of
[UIMI§DYS WaLPIpaILIS
-JRJUN Jw 3GIAYISUBYION =p|

o0EE
9018UISUBYIOUPIDPUDIS

el

-afinjsninas un p Juatwajjanjuang zopad
-01d 49 35In0) 8P Sulj Xnap s3j JuaLuand
-11D3[9 ZOUUOI{ID '3|Q1jU0) 3P SUY S3PY
76 A4DijixAD Inajdnisajuy,| ap dip no,b

-sn| 3 1n9JIDJUO) 8P WD) 3P 4G40, |
9p UO}DOJ 8P SUBS 3] SUDP ZN SIA D]
ap 9pin,| D 7 3w) ap anbsip 8] zauino| g
S ax1pyixnD Inajdniiajut,] ap Jip no,ab
-sn| 3 1N3)PDJU0) B BLLD) BP eec\_
8p UOJDJ0J 3P SU3S 3] SUDP [N SIA D]
ap apio,| D | swn) 3p anbsip 3| zauno} 7
*3110ynos UOLDJ01 3P SURS AP
ayod 0 98|69 2149 Jop SpuDWILO) 3P
uoipsod 07 “3ajioynos uoisod oj zajBay |

SaIDIIXAD SInajdnizeu]

‘(1 "g 1) $9JqRIAY) Ju0s auID)
ap senbsip sjuasgyyip ‘apunwap ing 9
"abosnlogs un o juawajjanjusng zap
-3301d 8 Emegczcm_m 851n0) 3p sulj
XN3p $3) 70ULOIIID ‘3)Q.U0) 3P Sl SAPY G
¢-| syuiod XnD J1133p Bwiwod YN
SIA c% ap uakow no y awn) 3p anbsip 9]
73|031'a519AU) UONDJOI BP SUBS 3) INO4
] 351003 3p Uy 8p Jnajdnisaju | ap p
no,nbsnl 3 1na}a0ju0) 3p aLwD) 3p 21qI0 |
8 UolDJ01 3p SuBS mrﬂ_% TN SIA D
ap apio,| 0 7 3wo) ap anbsip 9 Zeusno} ¢
(Janbojq sod jiop
au 3bouaibua [} 19631 0 ojouj uoysod
D] Juialio 110D $91dD uoisusy 0] sadno) °7

!

1102 8y} J0 UOYDJJ J0 asUas 3y Nz

e SPIP IS ,_x_gm uoy
isod Aiojjixno ay} J1Un 3 JJoyswod josf
-U0) 3y} J0 LOIJD}0J JO 3sUaS Ay ul- [N

“U01j0joi §0 ¢ asuas pail
.m% et EE ES_E aq Jsnu uoiyisod

Wogen v

m__:_z_;m ay] ‘voiysod pasisap, __uue__% L

SRS 0jS0d ATOIXAy -

‘(b1 's1) 1sanbasuodn /g -
-o__ea aI0 c_m__u wo3 Esmmi SNOLID - @

“Kinssadeu.:
] _S_Ee ?a \,__S_Em_m sac wayy -
ecoa% m__o___ma Juij yioq _EES 0 - m

| sdals 3A0gD Ut pagLISap S0 UOD|OL:

+Jo-asuas 2y of uoipaNp. 252_% Uy

_ga__o_; Ui *o _s_s_e 0 asuas 2: uf ._z

Mals Jo Q_a__ ayy ___

4 %Em 0 djoy ayy M 7 Ysip wi)- uing - m_

,%E 1 djoy 3y . | ysip Woo winy 7

“Mans, E_ jodjay ,_E; v_m_v wo) uin _.v

“uasalsnlydou

“JiA8 pUN UBIYDJUD YISLIYAJd S|DWYIOU
uopsodyjoydg mzucmsom 9|joyuoy n7
"PPIPY 76 JatjoypssyjiyBap sig ‘uayaipian
05 3 jjamuaxdou}joys 1ap Bunjypiyaig
Ut Z) 9GNDIYIS S[apIW 7 agiaysuaiop
PPIPY

1§ JeioydssyjyBapy sig ‘vayaipien

05 3 ajjamuaxpoul|oys Jap bunyyuyaig
Ul |\ 9QNDIYIS SjalIW | 8qIayIsuBYIoN
‘uapiam panajsabuo Bunjyou

-Uaiq Jaysuamab sno ssnw uoyisod
-||DY2S "UBIYDJUD UONISO4 BJISUNMBY)
SENTLBRSTITENY

i

(71 'g1) ueplem piajeyab usgiaydsuap
-0 auapallpsiar uauuoy aboijuy oy
Ul

-31§SnIYIDU *|IA3 puN UBIYDJUD YISLIIYaje
s|pwiyou uabojpuy apiaq ajjosuoy 107
"U9)[3{SUI3 UAGALILISA £—{ HUYDS Jajun
am Bunjypuyaig syziessbuababius ny
YN 2GNDIYIS SjaHIW Y gIaIsuaYON
PP 1S Jajoydspusbapy siq ‘uayaipaan
05 3 9|[3muaxpou}yas 13p Bunyyriyaig
Ul TN 3QRDIYS S|AHIL | GIBYISUBHON
"(uaJapypo|q Jydiu Jop

aga1}aq) uajjoydsqo Bunuundg abo|
-pu UIPUA|[AISNZUIB JAP UBYIALI 1dg

\".

“sinaydnisajuy 1a agnod ap suyy abojbay

saypyims uoyyisod A1pijixnp \_‘é Butyag

uajjassuta sajjoipsbagy




A - u (V A/Y-H/W/N  2inng
/4| "9~ sjuiod xnp Jinap atwwo) abojbay .
uu : sinaydnusapur sagny  / 9—7 bjung sejun am bunjjajsuiz
: | [UI3}[DYI UBIINM 13/
(uoisiaid ap abojsnin) B 5 : wysnip .
| | afinjsn|nal un o juatuajjaniushg zapgroid a:é.ﬁ Mo cm _Es_w e_; _3_18 “fins. (abossnl
SR o | i anbuunaly Uquou 8P SIND P S - < sazaui rpun Ajoaupela uipBio wayy “Uiay) UaJaLSnILIDU [ USGADIPSZHS
Xnop se| ZuuolD 9[Nuo) 3p S Sp Y9 __sc_&ﬁ__o___ma WL 410g 04Uy U “[IAQ pun U31DJUO SLIDG3
a._l Mcw_ca_m___ {5) Wams 0 sjowipou uabiojpuy apiaq ajjosuoy In7 9
mu_ =o_mm y aum o—u an m% m_ ¢} Zej3iiD .
Jo 7a]BaJ a513AU) UOIYDJ0J BP SUBS 3] IN04 °G =m£ TN sdajs uj Ex__cm% SD Uolojo! .S__m_m:_o pun () uajelauo uagaLps
JUBJ3HIp uolinjnwiwo) ap d Jo asuas 2_“8% oy y ysip wod fsnlpy 8 = WS Jajun aim Bunyiiyalg
ajbup 9A0 own) D anbsig =p | Nw_ww_m_“mwmm%\ﬁwﬂ%& um_mﬂ____w_\__um_w%:% SIS . ajzjasebuaboblua 1nj y aqiotpsuaspoy g
w _%__Em sun e 335 =¢l 9p BUID) Ap IGID,| 3P UOLD0J 8 m__a =o=_§ AU} JHun 7 JJoyswo) [04u0; PRI 1 Jepypspuabagy siq ‘uayaip
RS | by opo) pzeum sxmsand oy o v o sy Ao 24 3 QENUBPOUDYS 13p DUkl
\ L[S U M sIp WD) 3y} usn[ f4g Ul HPOUIOYS [ 3GADIPSZIS
’ mm%_m%___M__”mﬂuﬁ__,&w:m_ y wmc_mw " MaDs Jas _s_uow.m_mrxﬁ 2__,__“._% . W “usal1I0 § yuisapuimabiuoysyas
9 zanbojg oS [ 12 § 51 o e -Uauu| Wap il uup 4oy [ pun §
o0 R om Xn0 3jDj 52230 un,ab 9 0 asRIUDW =2= [ puD.g sMans Y} 0}.ssa%) :
[3YUIMIDS WALPIPaIYDS ap 7 awo) op anbstp 3 zawmoy 8014 MOJ[D 0} 7 SIp WD) WIR] - uaqap.yg aip u jab uow ssop
o1 AP o ‘uatjalpiaA os T aqiatpsuaIoN
JoJun iU BQIALISUBYION =] "(sod anbojq au abiouaibua| anb @ p *(¥0/q fou jsow
088 13jjiar) J3j632 0 854003 3p LY} D] N@a_es_ . _:s sms paypa1 Ugaq soy paisnlpn ag "(uRJaDpo)q i Jop
8QIoYSUIYIOUPIDPUDIS =E | S0A 10 JUBWO AD UOIsu2} o sadno) °g  oF oyysod yuy ays 3u0 Jaod o in) 3qa11i80) uayopsqo bunuunds sho)
"31}40S 3 B1ID,| -pU3 UBPUIAISNZUId Jap UAYIAL 19g °E
s s o
. 1 -30 1apo jiui Jyaup 3 ajjamuaOUI|DY
anbipul SUas 3| SUDP AUINO} INBULOIDD;) .m__:_,_w_xwcmm_omw%_em_s E&c aw_:“_cw
(51 aod son) uasual o zanbyidy X(d _ aj1ag ayars) ER_E 95:5% 7
‘] IN3pPDjuod o_u WD) w_u : : .
a1qu0 | ns segd0]d juawalqy) juos 3jduwis "Pipaysal 3 ajjemuarydouyjoyps jno
1N3}u0) 3p S3WD) S3P 'UOSIDIAY| D] P S107 °| aso| Bunojeysny 1aq puis uaxypoujezury |

85403 3p Inajaniisiy)

(SNr 2121) abogsnln,p 1n3ppjuod ap swin)

h.z_c_._ummm\s

(SNF 131) @poujjpypsiaysnf

“sinajdnisajul ja 8510 ap suy abojbay

sayyims uoyisod Asoyjixnn fuoljisog Suryses

usjjaisuia ajjoipsbiay




A/Y-3/ )/ N eysinng

A4

‘9 mj_a xno j103p awwo abojay
i : sinaydnaiaju) saany

! “(uoispasd ap abiojsnin)
abojsnio-a1 un p juswajjanjuang zap
-901d |3 351003 3p sulj Xnap S8 juswanb
P33 NmEcEES 8j014u03 9p suyy sap
m =7 suoIdALSul

53| UO|@s Y 3D ap anbsip 3] (S) ZajaLD
18 Nu_me '9513AU] UOJ}DJOJ 3P SUBS 3] In0g

"xnan suod xis o sajidnob sap aun |
ajinsua za1as 'abio|Ba. a) Jaga1i0 snod
=716 351n0 3p uyj ap naydnusajuy| ap i
un zaipuajus snoa anb  p,nbsnl 3 1na)
-30{U10) 3P WD) 3P 31qiD,) 3p UONIDJ0J 3P
Suas 8| suop 7 awn) ap anbsip aj zauno]
"(sod anbojq au abouaibua | anb 83 0
z9)19A) J9|Ba1 0 8530 3p uij oj zaubiayo
Q SNOA 0 JUBLLIOW NO LOJSUB} 0| Jadno)

=

"31110$ 3 1D, | ap UONDJ0J 3P

Ao SUSS NP 9SISAUL D NO SUDP BUINO} J IN3)

-)Dju0) 3p BWD) 3P 84qin;] "anbiput uoy

11 - | -DJ01 3P S35 3 SUDP BUINO} INBULIOID;]

w_‘_w = < ‘(5| obod 1104} uoisusy oj zanbijddy
|

<k <— | J 1N3j20jU0) 3p WD)

- 9p 81q40,{ Ins 530|d JuaLwaIq)| juos Y 12

- ‘ S awLIn) ap sanbsip 53] ‘UosIDIAY D] 3 $107

35n0J 9p Inajdniig)

<

o

uj

(uoydo us) uoyn| us Jnapnjuod ap awn)

97 sdas anaq o] Burpionn pasdolg

ISaLps Joyiny Joj

*Aipssadau
4t ‘tsnlpoai puo Ajjoaipeje uinbo wayy

#(S) géum J8s _e_ua Smsa; auk)
“ou0 YP0]-UBYH = S 7§ YIMS | uoy

-150d 8y jiun 3 yoyswn) jojuo) ay} jo-
UOI{DJ0] J0 85U3S 3L} Ul ] YsIp WD) LIn}-
"(p0|q fou fsnLuyiun.

. 1nah) palDal uaaq soy pajsnipo o

0} uoyyisod jwy| 8y} 8uo' samod fo Jny -

Hoys :a:s 2: J0 UolIDjo1 J0 3suas

585% m__oz_ma __E__ yiog _EEo 0] -

9—Z Mund Jajun aim Bunjjajsuiz
UJB}|DYIS UBJa|IaM 18g

“ua!

-a1isnlyanu “|1A3 pun UBIYDJUD YISLIIH3Je
sppwiyrou ualiojpug apiag ajjo1juoy Inz
"(§) UaJalyR.D PUN UB|[BJSUIB UBGBLIYDS
-3Q p~7 HUYS Jajun aim Bunyyaiyaig
ajziasebuababiua 1n) y aqiaypsuayoy
uayatzuo bunbisajog

InZ § ayjlisapuimablunysyrasuauuy Jap
UaLfa uuop — ppIp| 15 Jajjoydspuabiap
S1q ‘usyaipJan 0 3 ajjamuaxpousjoyds
1ap Bunyypuiyaiq ur g agieysuaxpoy
"(usJa)0|q Iyiu iop

aga1ja9) uajjoysqo Bunuundg abo)
-pu3 uBpuB|jBISNZUIB J3p UBYIALL] 18g
"aj[amsqariqy Jap bunjypyaiq aip uab
-0 1apo Jiw jya1p 3 9|jemuaPouYDYS
“Bunyyry suagqabiabion ur yaip qaujuy
(G | @uag ayais) uabajuo Bunuund
"Iypaysab

7 affamuaxouy|oyds jno 50| Buniaj
-31|SNY 13 puIs  pun 7 uagiaysuaNION
T

(uonydg) axpouyjpysbuissay

sinajdnLiajuy ja asino) ap sulj abiojbay

usjfaisura \m:aﬁmmm\s




IYARTA

04 v

©
¢

— O

— o
wn— a0
m—@ﬁ

o= ©

~N——=1 o {dd v

.sé ap aindnod 8510 ap ulj 3p
sinajdnasajul $3) JUDAD S3uLioLID Sinolnoj Juos
a3J0j ap a1ndno) D saADYIXND Snajdnisajul 3]
m 719 | b}

ap siA s8] Jod (wnwixow no 3)qissod xnap

sap un,}) agssnod ap no abinAa) ap suas 8] uojas
SQUUOIIID JuOS SaAIDIjIXND sinajdnisajul s3]
agnbipuy aBiojBas ap adunssind o)

1ns ax1j asgiuow 3p s3|B31 Juos 7< 4 |§ sanD
-IJIXnD S1najdnasaju) S| ‘UOSIDIAY | 3 $107
8310 ap 81ndN0Y T SIIDIIXAD JnajdnIIau]

-auunJob o| ap apad

0} auanbsuo) 1nod o ja (210} ap a1ndno)d
0] ins auanjjui) ajipsajul isa Y 2 7 abiv)bias
ap sia sap afiojBas np uoyodiypow ajnog

ajiyun} | juswajoby uninsso

ua sjuawabowwopus sap sLialauIqol of

J3 Inauuoipo | 1suib Juabajoud s “ajuialo Js3
afinjBas ap aunssind oj anb s3p agssnod ap no
a6inAa) ap suas | SUDP JN3JOLU 9] jUDJRLID )10}
ap aindno) 0 85103 3p uy ap sinajdnisajul sa)

-agnbipu aboj631 ap saunssind o ins
ax1j asgiunw ap s3|BaJ juos ¥S 19 75 a1oj ap
a1ndno p sinajdnasajul s8] ‘uosipiAl| o] 3P 510
@10] ap @INdA0) D 85303 3 UT] ap IaanIeju
v-) 12 ) sauas saj anod uoijdo ug
A 913s 0] anod piopunjs

axlo} ap aindnod o

as1no) ap uiy ap sinajdnisagu] .

0js _E__ _m;a 9: eeg_ EE%S c;_u
Trom mme__% bc___x_s PajjoLu0X-1aM0g

m § .o_*co% 2__ 2 sm a1 wm Es _m ms_z_sm ,
Jojjixnp. E__e.__s.a;a 3y s_g__omh__o

: me__sgm E. %_g
: ?s E;& m__ﬁms_sms spayjn) payquyosd
Apugs sy z 1__3 SHa1s 135 3 Buysnipy::

*Bunpy ay
: %._Sm *85 V_S_ m__:acm B [[aM so Buigy
_Ea 10j0n0 Y4 0} mmcE% Burjuansid sny)
812031 5| 1amod Buyipnpo. _,m_.s__s ayl
- $0 U00S S0 woipanp Buiyy Jo soaulj uy sojous

Sl

oy} tos_sm_w moﬁ_zm dojs __E__ a;e_

saliag y-) pup z 10} _u__a_:_o
S:wm > uo _z%___:m

_._L% ) _um__o.:—_e ._u>>a.._

sal

"Bupieq ussyjoypspuayjoly

AP JOA JAWILLL UBPIBM IRLOLRSSYIyHDIY B1Q
"1Buniag

Z pun | uagnoJs|jalg uap uoa (ypyBow
sauta al “xow) Bunjyaugny “mzg -gnydg
Yoy 8] u3pIAM 7§ pun | JaJjDYSSHiyHDIY
"J|jaisebuia

158} yoyjjels susqababuo aip jno 7S pun
S Jaoupssypyyiy a1p puis Buniajer] 1og

1RJ|oQISSIYLRIY

"SNjRABLUDIDG WNZ LIy pun {3401y
-J|oyasqy sap Bunssnyjuisag) yBossagun
Jsi § pun 7 uagnois|[als 13p UaJjaisIa) Sb(

_ INjoWIY Jop
zjig uajpip 1nj uabisos pun BunBipoyseg
10A INJOULIY 3IP pUA GaLIjuY USP {IWOS
UaZINLS ‘PIM JYIIBLI8 LDY[[RIS a}jjaisabui
159} aip pjpqos ‘qo Bunyypuigny “mzgq -gnys
Ul J0jOyy U9p Ua|DLDs Ja}|DLSPUBYDIY 31
"Jjjessabura

158} yonyjjeig duagabiabup aip jno yg pun
15 Jaljoydspualjoay sip puis Buniajary rag

JENIEENL

V-)i pun ) ayta.nng 1aq uoydo
A 8yiainng 19q pinpunjs

1ayjpyps abibunyqnijnay

alnng




ve

B

LS B0

d4Sao

L]

N eytainog

*y Juouyod

_=osm_%§c._ ap opio,| 0 4 asjwolusjod 9|
zajsnios 12 (st afind 1104) 35103 8p Sulj Xnap
s3] Juawianbiipaj siof aun 21033 Z3puDil
-wo) 'y EE___E Juawwa|dnodn un,p Ja a1ip
-1pawisajuy abouaibua un p ushow Ao asjRw
-o_:_m_oﬁd np uoyojos ap 3|6un ) 0 asjusupyy
153 auiajjauiqoJ of ap abiojfa) ap 8sin0d 0]

_ ¥ {uouijnd
juawajdnoo,| Jod aaypwixoddo aigiupus ap
2|Bas juawanbyowoyno 13 a1jawoludjod a1
“juouyjnd juawajdnod

-)0,| ap juaiuabowwopua | 1anboaosd jinainod
aguILLIBJAP 3510 D] 3P Jusuowusad juawas
-spdap uy asanod o] Jassodap sod ay “aljauiol
-ud}od np UOYN|0S31 D] D §3 3SIN0) D] D Z3[137
_ ‘(| 2bod J10A) 8s1n0)

3p sulf xnap s3] Juawanblipaje Zapuowwo)

*351n0) % E ap sinajdnaiajul sap mmc_ms no
zapa)oud E_mEc_Eea np abojsnlo | juoay
afojhay

i

| “jodod np Jnauigjui,| 0 jupinby
afinjdno) ap;supjd XnD JaLLi0ju0) SNOA Z3]|INGA
"sapuljq .__>w 'saindas sajqn) sap anb zasyun N
(81-L1

abod __oz ‘(A0S uoisusy) aajioynos uab
-IXa,| JUDAINS (7 18 §| ‘g| seuuoq sap abiojqo)

anbiiNa[3 UoIXautio)
|

(uoydo ua) axjawonuajoyd

__ama %852 _%Eo;__s& 2: *o ¢

-a)BuD.uolDj0J 3Paja.ay} o} y Yinp.dijs ay
un' 1036 3joipauiiajul uo Aq pasej-suniy
) m_EE oy §o0 8__2% 9__5_:@8 2 L

.4 Jejawoyuajod mf

G_ mma 33
>=8_Ea_m m__o:_m& __E__ yioq yooxddy

uasaysniypou y Bunjddnyysiny Jop

J Jajaluoluajod pun (G| 8iiag ayais) ual
-y0JuD YIsLIpyR]3 sjowpou uabojpuy apiag
‘uaboipiaqn s1ajawwoluajo4

Sap |3{UIMYBIQ UBLISUD{R|8 Usp JnD Y
Bunjddnyydsiny sure pun agalyabusysimg
U[a yInp paim Injouwily Jap Bamjjalg 1ag
"uia goJB ysyowoyno y bun)

-ddnyyasiny 18q0 UDis J)j9is § Jajawonualog
"It uagjaiyasnzsno -y bunddayypsiny
1ap BunBipoysag auts Bunyiaiysiagn
JaYjDY13N0p 19 DP ‘UapIOM UBRILISIAGA
wpiu pop bamjays ayjjeisaq saq "usy
-poaq Bunsonniajawionuajoq pun Bamjaig
(1 84185 8yais)

uasyojuo ysupye|d uabiojpuy apiag
.cm__mhmEm _m__c;umvcm

-Bap 4 siarawonuajod sap abiojsnr iap Jop

RN
“Uajypoaq ujdyjoups uajgapiebui aqnoy Jap u|

"U3pUaMI3A
usbunyia ajuunypsabiqo 'j66 ‘ajoindas iny
(811 3#es ayais) (A0S S Bunuuods)
uajjoyrsaq Bunsapiojuy ualysunmab

13p puayasdsiua (7 pun 4| ‘g| uawwajy

ssjipsuy JayIsiiiyalg

(wonydQ) 1ajauiorjuajoy




A/V-N/N/N ainog

!
InauuolD | ap Inapajoid ;
jodo) &| Snos appiuny | junglosqo sjinpoid sap Zajay -
 Sjowl § D aindl
-3dns aBoxpoys ap apoviad ap sb ua snjd ap 18A18sq0
|
‘(esnjosgdway ap
suoloNpA]} ap S03 U3 “xa 'd) D3, P UOYDSU3PUOD D] ZaHIA
"anbyysojd ua ajjina) aun -
apID | D juawassDIIU3 | 3 Jo 21gissnod b} ap saj-zabigjoig
“(onpiwny|
ap 1abj01d) sabouuoAns sap supp no saajod sep ins
$)3S }3 $2190 UBIQ XNDIO| S3P SUDP SINBULOLIID S3] ZOXOIS

joum p sdwa) /oboypols

.TEEE jupssioj se us X3 &
5955035 S840} 9p D SINAUU0IPD s3p 1as0dxa sod aN

. ‘Jouibuio
abojpquia 1ns) sunp anb sinauuolD s3) Japiodsuny) ay

podsunyy

juabo Buigosqo-sinysiow axjg
) 26010js §1 Buimojjog ayj ansesqp
- “{aimjnsadurg

o

‘Jip. pun Jsnp E__%u pajosd o} [1of Yl 13A0)-

‘B 34._&3 }0.Uo}DSU3PUO) PlOAY -

‘uabe| saqatiuy sap

3qnDYXIAPqY alp Jajun [alily pualaiqiosqosiiaybiydnay
ujIpDaq yjzinsnz

apjung apuabijo ajouoyy p s|o Jabup| bunsabo rag

"(uebunyuomysininiaduwia)

199 °g'z) BunpigIassomsuapuoy uoa Bunpiawiap
“uaapqo

a1j04 Jiw Zjawyg pun ganig uabab zjnyg wnz

"(uazinys 1ayBuyanay 10a) usabioj uajnbay
Ul J3po UALIa[04 Jn0 UBWINDY uaua0J| ‘uajaynjab inb uj

uagiazpunysis /buniaboy

*(uasspjuajjo{ Yinp
"4'z) uszassno usbunsapnysiz uapiny usuiey agauuy

uasayodsunyy Bunydodieapuibuig sap uy inu aqajuy

podsunip




N eyiainng

9C

T WO

oy

| joboAoigap ap joj2
wa Inautoyn | juswanbiipaje Jap
-UDwIoy sjpwp] a *aliajjauiqos oj
ap. as4no) ap suly saf Juswanbuprgw
N&EE ‘|onupw jualuaLULO}jIUO)
u mg__ou ap uiy ap sinajdnisajul
sop Emsm&&% un 19JiA9 Inogd
_ 13U
-Uoy | 3p ESINE ap uoisuadj ] Zagoway 9
.m__wzcze D] JaULOIID ND3ANOU
ap Jnad 8__3 ap xnjj 87 " »ojny« uolyisod
D] s {uloyy /oiny) g Jaina) 3] zov0jdey °g
m (*sanuajuiow
juos ses_a suoiyisod sa( "SauIN} JUBLIR|
-6 juos sasjawoijuajod $9] 13 S3J1DjIXND
sinajdn.iajul/3sin0 ap Ly ap sinajdns
-10)u] $3p 1N2]0JU0) 3P SAWD) $7) *(BJIDS
-5839u sod 58,11 ajsajauIqos D] 3 J9 31LI0S
ap aiqun M_ ap uoypodgs sun) agjioynos
uoyyisod | c_ SUDP 81iajjauiqol o| Zauino] “p
)|
-105 3p oss ] 3p apidoJ 3bo)63s un b pas
uoysod mzm_u ‘aio|bgJ ap xnoADyj Sap si0] g

"ndwousayul |53 81110 ap aiqin,| b Inajow
np 2210J ap Xn|j 87 “»uIDy« uoyisod

o] Jns { LDy /0iny) § JaIng) ) TousN0] 7
Inau

-U0L13D,| 3p AIAJSS 3 uoisua) b) zadno) |

(uondo ua) abouaibua | ap aboAniqaq

. pay 2: jos- \_B:EQ% -E:EE

Bupinp saypyims doys gy ayy:
buuunasano 4o ysti ayj pioan &

o v_UE :SSz\oss g _ss_ _,;oz m ﬂ.,

ﬁ pauinjal. eo Eo__

mme__;m S_Eg Ay _éc\__s__ uoiy’ .
.._ma 3y} Jo swo) _EEQ Ea__as

v_ss Ems
snlpo. 9_:% %__m :aso i Jo sjuaw
3__5 v_usa 10} S3AJaS 2_8 1y

323 Esf MOJJ: a_g_az

_s___ma o :S_sz\oss g _%_ 30N 7

juaplom

Jaanajsabun yasiyyefe yypi
pupysnz usjjaddnyabsno wy fiop
gaLiupjjajs Jaq ‘uazuaibaq ysiu
-Dipaul Injoully iap uabunjjeyspuy
‘qaL1jaqpupy 13q Ja§jpY>spuy Jap
suaaynyiaqq sap bunpjaurisy ing
“usyjoyds

-ufa sagauijupjjal sap bunuundssqauyag
UM

INJOWLY BIp JND JaPAIM UUDY SI0JO}Y
Sap SSN|JH0JY “UBYAIPYININZ »0jnY«
Bunjjais o1p ur (puny /oiny) § [aGeH
("uayjoysa usgIa|q UBUONISO4 aLaNSN[
"Jya1pabyiw uapram Jajawolualoy

pun 1ajjoydssyyBap /-puabap Jap
ugypouyoyds) *(Byou ajjamuainjouiy
pun -sqaiqy Jap Bunuuai] autay)
uayaip uotisog ajyasunmab i 1njowy
“us)

-19QID|[31su13 1aq ajjamsqaLiqy Jap bunj
-[81s19A|{auyds unz juaip Bunjjaig asaig
“UBY0IGIJUN PIIM 8jjaMsqaLIqY InZ
JOJOYY LOA SSA|J1DIY "UAYAIP »PUDYC
Bunjjeig aip ui (puoy /oiny) g [8g8H
"Us)jpyassnn

saqatuo)jays ssp Bunuundssqatijag

(uondg) bunjddnysnnagauijag

»



J.

Ly \J V V-}i/¥ 2inog
!
“IN3LIZIXA | SI3A BNPUSJ J311D P

3]j1dnob o] ap SajwB1Ixa sa| 2ayday °¢ ‘uabaigrapun
. “g uojnog np abosg|o | __a s% msv_uo_ j0 %cm _Eaam -uasno sajuljdssBuniayig sap uapuz g

sunp § anpuaj 13110,p afjidnob o] zadxold R :a mssmés “uazjasus g uszjoqsbunpuiq
o " guosioy -13)\ sap Bunuyog ut § yundssbunsais “p

ap UON0g 8] JNS () 8|japuol bj Zasod °g ‘uabe) g uaz
"SJUAUIRJY $9) ZsSIDIg 7 -jogsBunpuigsap Jaqn ) aqiaydsbapiajun ¢
"g Uos|DI| ap uojnoq np udow nD Juaw uaajuia 98] ‘7

-3uInJjua,p sayjanbunj saj 18 (1aina) ap _ “uapuigsaA g uazjogsbunp

sniq *xa “d) Jaujoujua 0 aipind o} zalRy | ) i ea_a V_____ i mE Ea (uup -UIQJap, Ut Wy UaYdsojiawyauly pun
T 55_ B 3 parow 3g o} :2_ m_.__ ujof (unjaqay -g'z) jio] apualiamaq nzsng |

—_— BunpuiqiaasawiyauIy

-31d 7 uoynX1) ap 2]0su0d of 3p 3pio | usJaiuow

D Sa1ingul] SINajoLoALes /sjadopy anod 1 ojosuoxsbunbysejag sapsaiuowIon
-3pUDWILLO) 8P SINBJOIOAISS S3) ZBJUOY | S|aLIW qaLjuDgnYIS /13j[aissauaddoyy |

.

$2[0su0> D UoBXI]

abnjuoyy

Bunbigsajaquajosuoy

abnjuoyy

Aty




8¢

O o <t O

wn;
_

A ayainng

) ayrainng

abojsnloal un 0 *|1Ag Zapyd04d 4o asin0d

ap suij xnap s3] juswwanbiippald sioj aun
210)U3 ZUUOIDD ‘3[QIIU0I P SUY SBP Y/

=t

sjutod Xnp JLO3P SWWO) b |3 § 85IN0)

9p UoyyjiLuy| ap Xnoauun saj () zajgLio
13 zo|Ba1 ‘as18AU] UOYDJOI AP SUBS 3} N0 9

"(0) sef-zeig 10

sind ‘(A 8119s) aatayyy 3By o] ap no1xg,|

no () 91195) 3y2IN0J 8|qNOp D] INS 33}Ng

0] 0,absnl 7 1o [ 8s1n0d ap uoyDWI) 3p

v

xnpauup s3j juawiajajjosod sassiyf sayny g
“{4anbojq sod fiop
au abouaibua,|) uoisua} o| zadnod'ajuIa|jo
10|91 p asinod ap uy oy sioj aup p
“IN3UUOID,| ap UOiAIIp O] suop 9i0|dap
as 93a))y abi} bj ap nong; *(g| abod Jioa)
3)103p 0 uoynjos snod uoisua o) zonbiddy g
“f) 18 () UONDXI} 3P SIA 3] ZaL13s3q 7
“sg|Bas sod Juos au y—| asino3 ap uoy
-DJjlill| P XNDAUUD $3] ‘UOSIDIAY D] 3P SI07 °|
*NLIUO) U3 ww_mm: CHERUEN
-nad p—{ 951107 3P UOLD}WI} 3P XND3UUD $3]
‘as1n0) ap sulj $a] juawanbiupdgw sajjw) 1nog

A 18 ) s3uag

(uondo ua) 830} op 2indnod ap s> s
31N3LI3JX3 95In0Y 3P UOND I

: _ aamsm:
*_ E_Es ?a >__8=cm_o E%D wayy

,_soa% Eo:_sa Ry ;_B _SES 0

SV ;wcm 5___9_ usyjj =

; 3:3 10w ajpuids ay) Jo (} sauas)-

- }ioj 2|qnop 3y Jo Jayyng ayy of dn

_ 2: m_zose 3>o=_ m_E_% mﬁ .;
+,9bod mmc _3__22 E E &s_g z&

m,__ea 4 Es _ m?: v_.ue_u _95: ¢>oz..

"U3)

-alsnlipou jA8 pun UBIYDJUD YISLIRJ
sjpwipou uabojpuy apiaq sjjouoy In7 /

() usJalaLID

pun U3||3jsuId UBGaLILSAY G—¢ HUYS

sajun aim Bunjpriyaig a)zjasabuabab
-jua inj  pun ¢ abuusbunzuaibaglop 9

"(0) uatay
-3110 UUDP — UBQAISIAA (A 8yiainog)
sapnwiapuids aip *mzq () ayainng)
[aqofijeddog aip un Bojysuy wnz sig
ojjoand 7 pun | 8bunssBunzusibagBap g
“(uasanyojq iU JIop
aq31139) uaj|oipsqo Bunuuods abo)
-pu3 UBpUB[BISNZUIA J3P UBYIRLIY 18 “p
‘qaujuy Bunjyory
ur yots Bamaq Jaynwjapuids (g | a4iag
ayais) uabajuo Jnojsiyray 1oy Bunuundg g
“uasg| [y pun ( usgnouyssbunbusejeg 7
“J|joisabusa py Bunsay
-a17 18q puss y—1 abunsbunzuaibeqbapy |
‘uapJam Jjjaisabuia sojuajnys
p—1 abunsBunzuaibaqbiap aip uauugy
uabojpu3 sop Bunzuaibag uaydsiuoyaw in7

A pun ) ayianng

(uoiydg) bunjjoydsqoijpay 19q
bunzuaibaqbapy apuabaijuagny

b




Lt

AN

2inDg

O N X DO

) 3y131nng

) yrainng

o

¢ sjuiod XnD 1LD3P BWLWOD § 18 § 351002
ap UoHD}IWI| 3P XNDIUUD S3] (f)) Z3j31ID
13 23| ‘35 1aAU) UOLIDJOI 3P SUBS 9] IO
*(0) 721000

m_a (a1panoj ajgnop o] I8 851n03 3P
UOIDHILUI| D] S1{U3 WL | UOJIAUS,P LIDDZ
un Japadsal) () au3s) agjayy aby o]

ap no1xa,| nO (Y 3Lgs) aypanoj ajgnop

0] 4ns 324nq b} 0,nbsnl 7 13 | 8sin0) ap
uoyDjIuI| ap XnDauuD s3] JassyB sajioy
“IN3UUOLD, | 3p LOWIBIP D] suop 3)0dgp
a5 aaja|1} abiy o} op nony;] “yS Inajdnisa)
-ut,| ind aindnod o} 0,nbsnl (g | aBod Jioa)
aj101p 0 uoypjos nod uoisua) o zanbyddy
“f} 1 0 UOLIDXI} 3P SIA S3] 2811253

"s3|B21 sod juos 8u j—| 8sin03 ap uoyy
-DJjLLI| 3 XADBUUD S3] ‘UOSIDIAY D] 3P $107

“juswionbiungw saapuiy 313 juaanad 1nau
-UO1J3D,| 3 3SIN0D 3 SUj S8 ‘|aNUDLY Ju3w
-3uuolpu0} U3 say3woluajod sap 2 8510

ap sulj sap juawassndgp un JajiAg 1nog

(72— | oBod 0a) asinod ap ja1in,| za|Bas
851n0) ap uoljiwyj o} 0 Jap3201d 8p JUDAY

A 19 ) 21125

(voyido wa) asinod ap §alin,p sbd Ud

24N31I3}X2 3SIN0) 3P LoD

.Aa_icm =m=_m__ Emwﬁ,__,@m m%u

__mzmz 55 -Yio} u_e.% E_o 'sbuil
v_um__u [oAD Egﬁﬁ ww’| xosddo
‘4o dob1ip up Buynsua = (A satsas)

”_a_ ajpuds 1o (3 5a1135) Y10} 2jgnop 2:.,.

. opdn g puo | sBuu xpay (A Aoy -

, ”_ssag 3L} SpIDMO} SIAOW JU 3jpuids
" B "SAULOISIP (UM YS Y uun (g
) Ee zo 10}, &2_2 >_.a< :

“afind 3& =

e

(1) uasalaLID pun

Uajjajsula UBGaLIYISA] b pun £ HLIYIS
sapun aim Bunjuiyaiq 8jziasabuabish
-Jua I}  pun ¢ abunssbunzuasBaghap

(o) uasalaLI0

uupp — uajjoyuia jaqobjaddoq pun abuu
-sbunzuaiBaqfiapy uaypsimz (jodg wiw |
"D) — LIRGAIYISIBA () 2Yi3InDg) JaUnwjap
-utds aip ‘mzq () ayiainng) jaqobjaddog
aip u siq 7 pun | abunsBunzuaiBagbap
"qauuy Bunypry ui yis 1Gamag
saynwiapuids *iBjojsa Y saljoyds
yunp Bunijoydsqy sig ‘(g1 aiag ayais)
usfaju Jnojsjypay ny Bunuuods

“ussj f) pun ( usgnoiyrssbunbiisajag
"Jjjisebua ypiu Buniay

-a17 19q puis p— | abuuisbunzuaibagbop

1

“uapJem Jzuaibag ysiuoy

-3l sqaLyuy sap uabunjjaispuz aip uauuoy
'q3111aGpUDY] 13G J2JBWOIURI04 pun Jajjoips
-pu3 1ap suaiyojaq sap Bunpiawiap ing

(7261 8isas ayais) uajjaysuid bunyjoupsqo
-fiapy aip Bunzuaibagbayy sap Bunjjaisur Jop

A pun ) aytainng

{woydg) buayjoydsqobapy 1og
Bunzuaibaqbapy spuabaijuagny




)| 3yiainng

0¢

‘a94aj1y abuy ap adAj a5 0 sod jusuusiauo)
ou juninos abosn,p sjuawapnol inod sassinib saq
"S910) XNap $3) NS JaJ14n0s 3| ZaXi3Y, P
ZassinIg| g
"29}a]yy ob o] ng'
aJa)3jnos np Inarsayuy,| 0 assioab ap sjodap se) zensjuy. g
5103 Xnap $ap Jajjjnos 9| zr_usgm 1
TR0 39D Sg9]]] SabN GBI BT R EINERT )]

"89sijiin 8113 juswanfig jnad auojiwis ajjonb ap assinif A
o001+ 8,0~ 3p assinib o) sod eapioddns ainjnigdws|
"29si[lin 1sa (UaPUAY £6608 HIW9 mmeco_sfw_cw

-3dS $)0) 91 SO 8[owads jauissnod ap assiib D] "auish 13
‘[opiozadoaj Jajly np 8bajB3s

o r

ap abiojd o ajnoj 1ns assjoab ap awwnsyyyns zanbyjddy

935 D UDIDW D] ZAIA]

"s}n0) snyd s3)pAseju sap D ‘juiaus
-9s50.0u8 P SD) U3) siow Xis s3j snoj panj snjd no aassinib jo
aphoyiau juawwasnajndnus aig jiop 99ja}lj abu o] ‘sejuuuos
-1AU3 SUONIpL) S8 §a SuoyDIado Sap aiquou np _s_c__& 3

395sn0d ap :cwzz
Jugupuisad abossinig

99j9[1j ablj Jo apupLLLliod ap Inajoy

) N

ualjoljuz !

350

0

00L£01) mo?ﬂnem 3y} jo abuns ainjoiadus)
(WaypunW £6608 ‘HGWS 2yjorsialpspizad
%0):91¥:%0:8dA)-8s0216 mssﬁ,_%w%va.m?c_occu_

paiy plozadoyy -

It A .
: {401}103 upa ‘woypjnwwnD:
2 stjiuowr-g A1ars Jsnaj §o'= suoyipuoy -
1ins pun Auanbasy Buipyims of Buiplono.
St 2loouqn|-21 uo ubap AjyBinosoys

JIU UOR0UI J030T]

Pass e

“ounusjuoy

v
1

“youblaal ypu japuidsapuimag
asalp nj puis a44aj1abojzjop) ajouiioy
uabysajaq sepaim Binaspiaq Bjoquayny -y
IETTETITE R
LEITENTIE
|3puidg Jap up pun Bjoquagjoy wj usBunsabojqopay -7
"uasg| Busespiaq Bjoquaypy |
TU3JYP0aY YIZIDSAZ B[OGUAI[6] W [SPUTGSapUIRaY 13

"U3PIaM J3pUIMIBA LND LuDY 309 Jayialf Hay uig
o001+ 519 )60~ Seudy sap Yoivsaqinjosadwa)
"lzjasabuta (uaypuny £6608 ‘Hqw ajjoisiaupsioizads
S¥0) 91 SMO Hapiaboy-|oizads sop paim Bryiasyiap

UBIBLISUI 134 JW puayIBIsD

Yp1osaqjjais usjwnsal uap saqn apuimabzadoy
jUBpIauLIaA Jnojuaxp0l)

“(J8ynyy puayasdsius

bunzinwysiap 1aq) uayayypou pun uabiuias
pijpunib [apuidsapuimag — ajouoly 9 ajjo suajsejnds
— uassnjjuiashungabwip pun yexBynoyyoyss yaou of
SJNISGALS

Bunsenuydssanog

U3JAJSagaI1fag pun Jojowsqaiiuy

) eyiainng

Bungiopy




I€

o,

J

VN

2inpg

‘28a]1j abyy ap adAj 2> b sod jusuuaIAL0)

ou jupino) abosn n,p syusuiajnol anod sassinib saq

“asijun

2113 yuowajoBig jnad azmopwis aujonb ap assinib aup

o001+ 0 )0~ 3p assinib o] ind sgpoddns ainjpsaduwsa)
“2gsIjlin 153 (UBLPUNW 6608 HGWY dyjoistaiups
_u_Nam $H0) 91 SYO 3joiads joussnod ap asssinib

D] ‘auisn U3 Jailjoq 3| Supp snepajoid agnj o) Zassidy
*agbobap

a3jayy a1y oy 1ns assioib % Juawwosiyns zanbyddy ¢
-agssnod ap abyy o] ap apwaXa |

0 9J-ZaJ1} §2 JaN0q np inapajosd aqn) 9] JassinGQ 7
"a}a]yj aby of ns sod yuassibo,u sajnI30| 320§ S3P

anb 3 0 zajpiaA ‘ajqussod sod jsa,u sBioypgp sunig

m_-N%_EU% 3 INAUUOLD | JUaWRIRIUI ZalI0§ |

(295 0 dy20u 0] ZaJA3,

"5p1n03 sn|d sa||DAIBJUI S3p D ‘JUBLLIBSSDUS P

$B) U3) Slow Xis $3j snoj pin} snjd no agssinib jo aahoyau

Juaurasnajndnis 8113 Hop 2aje)1j 9b1} b] ‘sajubuuoliALl

SUOLIPU) $a §2 SU0NDI3do Sap 31GuIou NP UoLUO) U3

TR0 U3,p XADAN
jusupwiad abossinig
SaES3IR {9 SpUDLINI0) Bp JNajoyy

V-) augs

uayjaljuy

ajpuids papoaJys sy E_mSEsm

ou 2ib .muam mz:amfée. Jo vmm&: ?%:Em,_

puids papoaiyt auy 2joougn|

E___S __S_u,_m_s_s_:__sucw
L yuow 9-A1aA3 503 0 = SUOYIPUO)
Sulpunolins pup asaé Bunpims oy Buipsonn .

_a_______a.,E PIOAY..

31 U uogp Ajybinosoy) .
..~ ]I OJjouT Joaury

‘jaub1aab yyo [apuidsapuimag
asaip ny puis a44apsabojzippy ajouiioy
“UapIaM JOPUAMIBA YIND UUDY 349 1a1a|B g ug

Y5001+ $19 3,0y~ s3e4 s8p Yaraseqinjoiaduwa)
‘zjasebure
(uaypuny £6608 ‘Hgw9 ajjolsiaiuipsipizads Sy0)
9Ly SHO HajsabioT-joizads sop paim Biaiesyisap

"UAQRDIYISUIA BSNDYBG SDP Ul J3P3IM JYOIZINPS “p
“uaylassuie

1134 Jw puaypiaisno [apuidsapuimaq ajbajabialy g
"uayaiz abupjsqaydg sop apu3

SDP UD PUR USGNDIYISSO] 3SNDYY WOA JYoIzinys 7
e imula
[3puids|apuimag aip nD DIy IeN() uldY sSop ‘uaj
-0 JnoJop ‘jst yijBow ypiu Bunisojjug aute uuap

"UaJsDjjua pun uayojsno zuob qanuy |

jUBPIaUWLIAA JNDJUSYI0I}

"(Jaynyj pusip

-31dsjua Bunzinwysiap 19q) uajejyIou pun uabiual

ypiypunib apuidsapuimag — jouoly § 9|0 suaisajnds

— uassnjjurasbungabuip pun yaxBynoyioys Yoou o

BJNSGAYIT
Bunsiwipsianng
UBJNISaqaII[3g pun 10jowsqaLuy

v-) oyioanng
bunpiopp




A

‘UsJsljsdin

M o)y § 1JUIS3PUIMGY JIW () JBLAWINMIBGY G
ajdnob D} 2340 [ pa0D20L-N0N3, T8RS wayyoy Bupsab ysyubow joids
-junytoduyy douy sod yios au nal af “Ulas INJDLLIY pun qaLIUTy UAS
anb @) g Za[jI3 “SIuIpo 453 &E:J -IMZ USZUDJ3[0] UOA SUIYDUYNY INZ
op o6 o} 49 § Wloui © 8001 5] S1KS 1 jaids sabursab upa j1op A jopuids
Jaboaj un m:mtmzso._ Dj §o IN3ULOKID | ( ) ! L
aiua u&:uie sap uoyydaral oj inod -[tUeA pun § PoIpUDH UsipsiImZ
“Upw b 2noJ . uy uayaup
O] NS [} PA0I0I-NON3,| UDLINO} U3 ZaXly p xmmck pupy uaamjag: muE:amU_ -1$9} G POJPUDY JND [ JAPNWHINKIRGN
"ajqisia snjd j10s au juausaujol} *G [99UM puDY U0 [} JAU LioIUN L3jsDJ ISt dnq
-u3,p anbg o] anb & D as3uow ap § uiows “a|qisth aJowAun jou WIS Jyaw yiu y Burawyaupyy ssop
D 3noJ o) E% 1 adodnos ap abi oj 20413 g m:_ Buts anl LI YA} BY4 [1un § [93YM ‘'Uiyny § POJPUDY Ui 05 f [apuidsjuusp g
4 8343y} 3[udnof ?_9_ ojul 3 m_?__% w>_c> INposu[ ¢ - "U3JI31431I0
529 8o, § 249 oy adodnos ap Nm__ | | 4 JJUSIUINAD) JW PUN UBGADIPS
D] 405 13 5 ua }f Juswauinljua,p anfog
D] zassih jajt} 79D adodnos ap a6y o] snod — mo%cm__ _:_; V_z_ Es M m:::% M apuidsjiuap Jno y Bupawigouiy
| adodnos ap iy oy ap m>_c> ojuo y Buus aatip yynp pijos U3]jo 3puiMag Hw japuids|iiuay 1ag
aunupi o SUDp Y JUaWAUDL2 P anbiog o| Mans .mm_us% 9A|DA papoaiyy Joj UsZias A [apuids]
nd s_c sups adndnos ap aby oj smod ~ 7 “ W ojpuids 9A[DA JO [aUUDYY -Uap Jop ny ur Y Buniauiyaupy uay .
! '} adod E_ scs_ Bup aALp ypinp s 220yd “Jeiab apuimag auyo [apudsjyua 1eq— 7
-nos ap abiy o 1ns y p1o23os-nong,| zamyd | “poalyy jnoym mm__E_% m>_c> loj=--g “udIBYS
X R JU3WAIDIILA D LOIXAUUO) 3 w_vz_% BAJDA 04U N inu uojun Sca 1M _%c_n_m_::ﬁ coneuouy
e . unpuiqIaAIWIYAUY
- "9 5991911 s3]1dnob m__:_ua& adky Mg a oUW
[T  Sap pin,| D ] UONDX)} 3P aplq D| Tl T “UdJsalID G Uajisep
(= ( "y adodnos -UIMag { uap jiw 7 yasunfjsbunbysajeg 7
ﬁ ap 13]|02 9| Jns T a3juow UolOX}j 3p 3pLI "uaz}as y sjoyjuap yno 7 yosuojjsbund
0] 22A0 sadodnos Jnod JnajowoAIas 8| ZaX0)d | -sajog WaHIBUOW Y GaLUDJUSY |
S8UIBJUD| S8p UOLIDXIY Bunbysajequausajny
~ obinjuoyy aBojuoyy
~ : :‘ —~



A jeinng

—

‘adodnos o ap

as1n0) ap sulj S| juawanbuprom
zajuj E:,.SE JUELIENTILITRIT
Ua asinol % uiy ap sinajdnisajuy
sap EQE&SQ% un Ja34iAg inog
"y 1310,p

uojnoq 3| ~m>csem 12 ajouul uoiyisod

Dj Ins mm: dc noixg, | zauinoj ‘Insjow

I0d apuUOLILIO D} 1S VKDL INDG : 335222& pup mmﬁim

‘st dojs Huiyy bupuunisaao ploa o]

awgw ua sod Juauinoj au sapijxnD "y ud Suppoj abobua pup
caaaa.z_\ass 8p uij ep singy - oysod joniun it of yauq jnu 3jpuids-
-dn1Jajul S3p JnaJInjuo) ap Sawo) 53] 5 2__ ulnj uojjoado Jojou Joj josas 0]

“agpnynos uolyisod o] 1ns | a9jay aby
D n0133,) 3p apin,| 0 adodnos pj zawino] °¢

" 06 0 2] Z3ujno} 43 § abopinb ap ainu
-ID1 D] 3p Y I3410,p Uojnog 3] 79ADIG3q T

*ag12))j 3By 0 nong,| ap yiodap ap
uopsod o (33ynaj-uoAniy ap) zanbioy |
“uojs
-uaj ap 35351 sp) ua,nb guuoiprn
3142 Jiop au 23Ja)y om__ D AO13,]

R Jypm pau
.he Jou 2o sajowioiuajod pup SIS
_oysod rg Jixn0 /yuy| uoiyisod Jo swoy
_SES ' Inu Q_Eam 10 .__2_ Yl ____;
uoiyisod p E.__m% 2: 0}:9ADA"3Y} Uin

F

‘213l
ab1} 0 non3 un nd agpupwiwo) a1} jnad
adodnos of ‘ajnipaj9,p suund ap sbd 13

1

8]qnjg.in
agja]ly 2611 b nony ]

“(bunyjoyrsqobagy 1aq)
wozuaibaq pswoyrew sjyusp sap
uabunjjajspuy ‘garijaqpuny 1eq
Jojauoljuajod pun Jaj[oyispuy 1ap
suaypyaqp) sop bunpjouisap inz
ufeddny
-ut y uazjogsbunsatiaizy pun uayasp
BunyjajssbunBsny ui saynwapuids
qanLaqiojoly jno Bunjaisypning anz -y
"Jyaipabyw
JyIu UBPIDM JBIBLIONUBJ04 pun 13}|oyds
-s}jiybap/-puabap jop usxpouyjoig
“uayaJp uoiysod ajyrsunmab
ur { Jayinwijapuids Jap i juap g
“usyalp 06 wn pun ujaddnysno
J inusBunayny sno y uazjogsbuniayany -7
"(uszji4) usapow
saynwjapuids Jap Bunjjajssbuobsny -
-uapam jbynjaq puoysnz ussojsbunu
-upds wy Inu Jiop Jeyynuwapuids aiq
"uapIam
1Bunieq saynuijepuids auia Jagn |uaj sop
uuny aifi1au3 uaydsiipyaje 1op jjojsny og

19 nwjepuidg ainqiaijally




A dyiainng

ve

*094aj1j ab1y ap adA} a3 p sod juauusjauo)

au Jupinos abosn,p syuamanos inod sassinib saq
898

-1jun 2133 juawa|obs jnad axiojiuns spjonb sp assinif aup
o001 0 )0y~ 3p assiib of Jod agpioddns ainjoigduie)
"a361[lin 159 (UBPUNW £6608 HWY fjolsIaiupsjoizadg
$Y0) 91b SHO 8|oPads Jauissnod ap asssinif o] ‘auisn u3
"|opiozadoly Jajyy np abojbas

ap afiojd o) agnoy 1ns assioib ap Juawuwosiyns zanbyddy
235 D BYDIDW D] Z3JiA]

"sn0 snjd se[jpAsejul sap 0 ‘juswessD.ILE P

$D) U3) stowr Xis 53| snoj paoj snjd np a3ssinab 4o aakoyiau

Juswasnajndnns 2143 Jlop 99jajyj abij o] "sejubuuoliaus
SUOLIIPUO) 53P § suolinigdo sap aiquiou AP UOIIUO) U3

EoEmEEEm% XND3AIN

juaunutsad abossinig

SaSSaYIA J3 Inauuoipy
A 312§
ualjaljug

.m%s% _w%a.\‘ti“25.5@3::3

_N msem,_mﬁ% 3huni 22235&

. HqW9 apjojsuaiypspIzads .
%0.804) aspait m____oz__o_z%am:_rocau_

,,..Ee_: v_cs%:

i

9jpuids. %8:: 2: 38_5:_.& uo _a% >__._m=so£
Hun uolow-1oaur

“youbioab jipuu japuidsapuimag
asalp nj puis 8jjajiabojzjppy ajouiioy

"UBPJBM JOPUBMIBA IND LUDY ajng JaLpia)b jaq g
3001+ $19 ),0p- s8Ha4 sap Yxasaqniniaduwia)

“Jzsasabuia (Uaypunyy £4408 "HqWY ajjoissaiupsioizads

SY0) 91 SHO Hepaboy-jpizadg sop pam Biyrasysapy
“UBLPIALISUIS 1§34 Jiw puayIalsno
PiaJaq)a)s uapwnsab uap saqn apuimabzadniy

jUSpI3ULIaA Jnojuaxd0I]

*(1aynuy puaipaidsius

Bunzinwysiap 19g) uagajyrou pun uabiuras
y1punb japutdsapuinag — ajouoyy 9 3)jo suajsejnds
~ uassnyyuresbungabuip pun yaxyBynoyyjoyps yoou af
nIsqnyIs

Bunsajwysianog

U3JnISaqaniag pun Jojowsqaniuy
A dYyiainng

Bunjiopy




VAR VAL

“»anbygubowosajs alijiquodwo)« 9¢¢ /68 33)

»UOISU) 3 SaJILL| SAUID{IR) SUDP

13sijun 0 anbupa)3 [aBIoW« £7/6/ 33) : SAIUDAINS
3) D] ap SAAIPRIIP XND BWLIOJU0) IS [lesnddo 13)3 D

anbuojany

abojuow ap UoNsog

(uoydo ua} )08+ 0,absnl
{uoydo ua) afingjnoyy 394D 3, - 0 _as_
(p1opunis) 3,09+ 519 JoS 1-

djubigwn ainjniaduia)

“Xouw jy >ow~ "W(g)01 36ojdno) ap adunssing
(jipAD3} DjU03/soda1 PojU3) IN3IDIAWILC)

Soﬁm::wE_

0550 30/ Buiiou nj Uojas g jusLu3jos] p assDj)

(uorjdo ua)

anbijgjoubis anbojd p w_a_uo% a)uanbay) no/ja uoisus)
(piopunis) 03 %001 "%S¥ ZH09/0S %01+ AOEZ
IN3JOR

(uoydo ua) /94 "(uoido ua) 994j ‘(uoudo us) §94]
(psppunis) pSdi
625 09 N3 NIQ Sw1ou b} uojas uoiajoud ap sassop)

)

sanbjuipay sanbijsuanin)

- hwy
._A__o__ﬁ_o:o%‘.__._,___ﬂ_,
Jajoay yum ), 0+ 04 d
_:_.,_,,,,_,ecuoof 01051
) m._EEm waj EoEE< :

H

05z <§o_ ol zcas, g_c_ss._w,
5Dojuo) axow \v_oee.,,_E_;m._as.%_aé -

| ,,, R

(do1do] /941 ‘(uondo) 9941 ‘uoudo) S9a1

(paopusis) pSdi

“ioyyyBoapsep aypsyaubowolyd)3c g3 95€/68
» uazuaibsbunuundg ejwiwisaq gjoyiauul bunp

-UamIa), InZ [PIWISGRLIAg SYSLR[I« "IMI £7/EL
-ualuIjiypry-03 uapuabjo) usp wpudsius j01ag 58531 D )

Bigeljog

abo[Dquy

(uoydg) .08+ g

(uoydg) Bunziay pw ),0p- Sig
(PAOPUDIS) D409+ 519 JoS |-
SE..maEch:BucE:

IV A0SZ (€)1 xow Bunisiapjoipg
(19gja1|yrS/18u40) JBDYISWN

TS

0£60 3@A Yypou g assopjsuoijojos|

(uoudp) pjuypsuadA} ayais zuenbayy-/ Bunuundsiapuog
(PropuniS) 3 %001 %5 ZH09/0S %40 1F AOET
OOy

(uondg) /941 ‘{uoudo) 994) ‘(uondp) 594l

(PiDpuDis) pSd|
625 09 N3 NiQ yrou uapnzingg

ESIVIEL)

uajng aypswia]

3inng




B10°sa1Bojouyajeunbaied mmm

ual[oy] Bio"sa1bojouydajpuliBaadgss|os WO UIXI@OIfR[aINU

uobun 2T L5695/T8/ 16+ X0 SLSLLTS/91T/06% X0

usjundg , | ¥Z6£095/T2/ 16+ :u0d 81220V /91Z/06+ uod

pulys 8/000¥% PqunW (M) dnpuoyg [nquois} - aAiupiw)

pooy aBojjiA NjiNPNQ HOYNA € "ON Hojd 70 D

g ws@ o uoBoN DYSN MN Z12/D 4P%OS €1 | 15945 1Abupg sa(]
JeleE] mm\u , : P "IAd mm_mo_ofuﬂ aunbaisy YSXJIG papiwI yiuyeioipe|3 YNN
uabunyaijisp 249} N3IaNI 1I3ANL
_C.XU*.;;\) - EOU.O_L.—mDOvaﬂ_j.;\)\)

" oo 1y coppupm@dsjoiddoinbo WOD*DLISND-SNQIGHIIYJO
EETTIY9/T81L/ LE+ XOd V5S04209/ 1 /€E+ xod Ol 8BEEE/TYIT/EY+ X0
cTeTyy /T8l / le+ uod GZTOL9Z09/1/€c+uoyg 88EEE/TVTT/Ev+ oy
USBAXUIPPOM DV OV LT X3a3D Ajjinos-4o)D 0172/ UISPIOAA-RIPUY IS £ZVE

G8E X0g 'Od W 9 oNd'd Z 1 3gpug-196uly-paonpg

‘A9 HUBA R [P9N D4 ds9j0idy - '|'y'O'] HQWoO pLisny SN4id
JANVTIIAIIN HOIFUMNVYS . HOI3¥JILSO

1ebubyg, | D suoypjuasg.idey

\

sa1ouabo sajog
:0@::.—0‘-.—&@>m1=0_m:<

Sp"3GBLUUD|[3)s MMM
3P aCRIYUD RIS PSIID
w\mq 66-29€16/2¥2Z(0)6¥+ :x04
0-T9€16/2rTT(0) 67+ uog
Aupwiacy - JouuBy £//€6

8| a¢joisayQl

Hqwo usbunianajg pun agaluy SiYY

-~ v @
- S

=






&

LARDIS & STRAERR
T
)
' B
Bl 1z
c}“"sne°¢

1SO 9001

Use

LOK16...

LGK16...

7785

Burner Controls for LOK16...
continuously operating LGK16...
Burners ) Series WA,

(with self-checking flame signal amplifier)

Supplementary data sheets 7712 and 7713

Burner controls for continuously operating multi-stage or modulating burners of
medium to high capacity; with air pressure supervision for checked air damper
control.

The gas burner controls are tested to EN298 and CE certified in compliance with
the directives for gas-fired appliances and electromagnetic compatibility.

The oil burner controls are tested to EN230 and CE marked in compliance with the
directives for electromagnetic compatibility.

The bumner controls LOK16... and LGK16... feature a self-checking flame supervision
circuit. This circuit initiates the required safety actions not only in the case of premature or
missing flame signals, but also in the case of any kind of failure on the flame detector, the
detector cables or the flame signal amplifier that might simulate a flame signal during
burner operation. These burner controls are therefore suited for all types of oil- or gas-
fired combustion plant where the use of self-checking flame supervision systems is either
mandatory or advisable:

~ Bumers in continuous operation
— Burners in intermittent operation that, in the case of great heat demand, might however
operate continuously for more than 24 hours, e.g. in plants using boiler sequencing
— Burners that need to comply with the German specifications TRD411 and TRD412 for
steam boilers
— Bumers in plants where, for specific safety requirements, supervision of the burner by
a self-checking flame supervision system seems advisable
— The control program and the connection circuitry of these burner controls are identical
to those of the LAL2... and LFL1... respectively (with the exception of LFL1.148) so
that existing plants can also be equipped with self-checking bumer controls
— provided very good detector current values were measured in the plant supervised
so far by LFL1..., and
— provided the following flame detectors are either already installed or can
subsequently be fitted:

— Selenium photocell detector RAR...

— UV detector QRAS..., designed specifically for use with LGK16...

~ lonization current detector electrode

— UV detector QRAS... together with ionization current detector electrode, e.g. for
burners with pilot bumer

Landis & Staefa
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Mechanical design

Operation

Prerequisites for burner
start-up

t1

t3’

t5

The bumer controls are of plug-in design. Housing and plug-in baseplate are made of
shock- and heat-resistant black plastic.

The lockout indicator, fault signal lamp and reset button are located in the unit's viewing
window. The burner control has an exchangeable unit fuse and a spare fuse.

— Bumer control is reset and in the start position (terminals 11 and 12 under voltage)

— Air damper is closed. Limit switch «z» for the CLOSED position must. feed voltage
from terminal 11 to terminal 8 o ‘

— All control contacts between terminals 12 and 5 (limit thermostat, control thermostat,
etc.) must be closed

Start . .
When «R» closes, the bumer control's sequence switch starts running. At the same time,

‘the fan motor connected to terminal 6 (only pre-purging) receives' voltage and, on

completion of «t7», the fan motor or flue gas fan at terminal 7 (pre- and post-purging)
also receives voltage. On completion of «t16», the control command to open the air
damper is given via terminal 9. During the running time of the motor, the sequence switch
does not operate, as terminal 8, via which the motor of the sequence switch first receives

voltage, is not under voltage during that period of time. The sequence switch starts again

.'vv

and programs only after the air damper is fully open and limit switch «a» has changed
over to feed voltage to terminal 8.

Pre-purge time with air damper fully open (nominal amount of combustion air).

Shortly after the start of the pre-purge time, the air pressure monitor «LP» must change
over, thus interrupting the cument path between terminal 4 and terminal 13. Otherwise,
the bumer control would go to lockout (start of air pressure check). At the same time,
terminal 14 must be under voltage since this current path is used to power the ignition
transformer and the fuel valves.

With the LOK16..., an ignitidf\ transformer connected to terminal 15 is therefore switched
on at this moment in time (long pre-ignition). If there is no «LP», the ignition transformer
receives voltage already with the start command.

On completion of the pre-purge time, the burner control via terminal 10 runs the air
damper into the low-flame position, which is determined by the changeover point of
auxiliary switch «m». During the positioning time, the sequence switch stops again until
terminal 8 receives voltage from «m».

Interval. On completion of «t5», terminal 20 receives voltage. At the same time, control S

outputs 9 to 11 and input 8 are galvanically separated from the unit's control section, so
that the latter is protected against reverse voltages from the load control circuit.

The start-up sequence of the burner control ends with the release of load controller «_LR»
at terminal 20. The sequence switch switches itself automatically off, depending on the
time variant used, either immediately or after some so-called «idle steps», that is, without
changing the contact positions.

2017
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Expanding flame
burners with
LOK16... or LGK16...
t3

t2

t3n

4.

Interrupted pilot

 burners with LGK16...

(burners with pilot
burner)

t3

13

12
t2’

t4
t4°

t9

t6

Short pre-ignition time;' then fuel release via terminal 18.
Safety time (part load)

On completion of the safety time latest, a flame signal must be present at the input of the
flame signal amplifier, or else the burner control initiates lockout. :

Post-ignition time (only with the LOK16..., provided the ignition transformer is* -
connected to terminal 15). - ' '

Interval until the fuel valve at terminal 19 is enabled.

Short pre-ignition time; then release of fuel for the pilot burner via terminal 17.

1st safety time (pilot load)

No later than at the end of the safety time, a flame signal must be present at the input of
the flame signal amplifier, or else the burner control initiates lockout.

Interval until the fuel valve at terminal 19 is enabled (start load of the main bumer).

Times «t2'», «t3'» and «t4’» are only programmed by burner controls LGK16.335
and LGK16.635.

2nd safety time. On completion of the safety time, the main burmer must have been
ignited by the pilot burer, since the pilot gas valve is closed on completion of «t9».

Operating position of the burner
Burner operation (generation of heat)

During burner operation, the load controller drives the air damper to the nominal load or
low-flame position, depending on heat demand. Here, the nominal load is enabled by
auxiliary switch «v» in the air damper actuator.

Controlled shut-down by «R»

-
In the case of a controlled shut-down, the fuel valves are closed immediately and, at the
same time, the sequence switch starts again and programs the

Post-purge time (post-purging with fan M2 connected to terminal 7).

Shortly after the start of the post-purge time, voltage at terminal 10 is reinstated, so that
the air damper is driven into the MIN position.
The full closing of the air damper starts only shortly before the completion of the post-
purge time, initiated by the control signal on terminal 11, which also remains under
voltage during the following burner off period.

End of control program (= start position)

When, on completion of «i6», the sequence switch has reset the control contacts into
their start positions, thereby switching itself off, the detector and flame simulation test is
started again. However, during the burner off period, lockout can occur only if the faulty
flame signal lasts a few seconds. Hence, short ignition pulses of the UV detector caused
by cosmic radiation do not initiate lockout.

Landis & Staefa
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Warning notes

Functions

Principle of self-
checking

e To protect the burner control from electric overload, both ignition and ionization
electrode must be located such that arcing over of the ignition spark to the
ionization electrode cannot occur.

¢ In the geographical areas where DIN standards are in use, the installatien must
be in compliance with VDE requwements, particularly with the standards
DIN/VDEO100 and 0722!

e Condensation and ingress of humidity must be avoided!

s Ignition cables must always be laid separately, maintaining the greatest
possible distance to the unit and other cables.

o Observe the notes on the laying of detector cables (refer to «Technical datan!

e The electrical wiring must be made in compliance with national and local
standards and regulations!

e LOK16... and LGK16... are safety devices. It is therefore not permitted to open,
interfere with or modify the units!

e Check wiring carefully before putting the unit into operation!

e The unit must be completely isolated from the mains before performing any
work in the electronic connection area of the LOK16... or LGK16...!

e Check all safety functions when putting the unit into operation or after changing
a fuse!

¢ Ensure protection against electric shock hazard on the unit and at all electrical
connections by appropriate mounting!

e Electromagnetic emissions must be checked from an application point of view!

e The UV detector current measuring unit KF8832 is not suited for continuous
operation!

e [t is not permitted to connect two UV detectors QRAS... in parallel!

e When using the QRAS..., earthing of terminal 22 is mandatory!

e Supervision with detector electrode FE and UV detector QRAS... is possible, but
for safety reasons, both flame detectors may not be active at the same time,
with the exception of the 2nd safety time «t9». At the end of the 2nd safety time,
one of the detected flames must have extinguished, e.g. by shutting down the
pilot valve via terminal 17!

e All regulations and standards applicable to the particular application must be
observed!

¢ Installation and commissioning work must always be carried out by qualified
personnel!

In contrast to conventional amplifiers, the signal delivered by the flame detector is
handled dynamically and not statically. To achieve this, it is converted into a sequence of
control pulses and is then delivered to the flame relay circuit. The latter is designed such

that the flame relay can be energized only by a flame signal in the described form. If the |

pulses change due to a fauity detector or faulty detector cables, the relay is de-energized
and the burner control initiates the required safety actions.

With UV supervision, it must also be ensured that self-ignition of the UV tube (e.g. due to
ageing) does not simulate a flame signal. For this reason, the incident radiation at the UV
cell is periodically interrupted by a shutter.

In addition to the self-checking facility, the flame signal circuit is subjected to a functional
test during the pre-purge time. If it does not operate correctly, the start-up sequence is
aborted or the burner goes to lockout.

Furthermore, if mains voltage drops to a level where the safe operation of the burner is
no longer ensured, burner operation is automatically interrupted. When the mains voltage
retumns to the normal level, the burner control repeats the start-up sequence. However, if
the detector signals are only slightly above the minimum levels, such mains voltage
fluctuations may also cause burner lockout.
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Technical data
LOK16... and
LGK16...

Flame supervision

Mains vollage  AC 220 V -15 %...AC 240V +10 %

or
AC 100V -15 %...AC 110V +10%
Mains frequency . 50 Hz -6 %...60 Hz +6 %
Power consumption 3.5 VA
Pre-fuse (extemal) 16 A max., slow
Unit fuse T6,3H250V, acc. to IEC 127
Perm. input current at terminal 1 5A,
to VDE 0660 AC3
Perm. cumrent load on control terminals 4 A,
to VDE 0660 AC3
Required switching capacity
of switching devices
— between terminals 4 and 5, 4 and 12 1A,
: AC 250V

- between terminals 4 and 14 depending on load
: of terminals 15, 16,
18,19 (LGK: 16...19), min. 1A, AC 250 V

Environmental conditions:

Mounting position
Degree of protection
Weight

— Burner control

- Baseplate

Identification code to EN298

CE conformance

optional

1P40

approx. 1000 g
approx. 165 g
FB/IMLLXK

- Transport IEC721-3-2 According to the directives of the European Community
Climatic conditions class 2K2 Electromagnetic compatibility EMC ’
Temperature -50...+60 °C 89/336 EEC incl. 92/31 EEC
Hurmnidity <95 % rh. Gas appliance directive 90/396 EEC
Mechanical conditions class 2M2 Emissions EN 50081-1
- Operation |EC721-3-3 Immunity EN 50082-2
Climatic conditions class 3K§
Temperature -20...460°C
Humidity <95 % r.h.
Condensation, formation of ice and ingress of water are not permitted.
RAR... QRA5x.C... QRAS5x.D... IONIS:
(LOK16...) (LGK16...) (LGK16...) (LGK16...)
Operating voliage <DC1V 280 VY 280 V") 245VY)
(terminal 23 or 24) 310 % +10% +10 %
Min. detector current required DC 6 pA DC 35 pA?) DC 120 pA?) DC 12 pA
Max. possible detector current DC 25 pA DC 70 pA?) DC 270 pAY) DC 100 pA
Shont-circuit current - - - approx. AC 300 pA
Max. length of detector
cable (laid separately) 100 m 3 %) 60 rn4)

) AC voltage, measured with no detector current at AC 230 V mains voltage.
Internal resistance of measuring instrument 10 MQ. The shutter motor of the UV delector QRAS... is

powered by mains voltage

3 Refer to specifications given on the KF8832 for measuring the deteclor current
3}« Deteclor cable laid in a minimum distance of 5 cm from other mains carrying cables:

— As a multiple cable
- With five single wires

« With shielded three-wire contro! cable connected to terminals 3, 4 and 5 of the UV
detector QRAS... and normal mains cable connecled to terminals 1 and 2:

+ Wilh two shielded single-wire coaxial cables (< 45 pF/m, e.g. RG62) connected to
terminals 3 and 4 of the UV detector QRAS... and normal mains cable connected to

terminals 1, 2 and 5:

+ H possible, the shielding should be earthed at both ends of the cable!
4} Longer cable distances are possible when connecling low capacitance detector cables to terminal 24 of

the bumer control (especially against earthed wires!)

50 m max,
70 m max;

v

15 m max.

60 m max.
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Type summary

Switching times are given in seconds, in the order of the start-up sequence, valid for a

frequency of 50 Hz. At 60 Hz frequency, the times are reduced by about 20 %.

The type references are valid for bumer controls operating at AC 230 V, 50...60 Hz.
For bumer controls operating at AC 100...110 V, 50...60 Hz, the last two digits of the
type reference read ...17 in place of ...27.

LOK16... . . For flame supervision with a selenium photocell detector RAR?7... or RARS... for oil bumers

Preferred use:
Flash- Universal Medium or
steam application heéavy oil
generators " bumers
LOK16.140A27 LOK16.250A27* LOK16.650A27
t1 10 22,5 67.5
2 4 5 5
2’ - - -
t3 2 25 2.5
t3° From start command 3)
t3n 10 15 15
t4 8 75 7.5
t4° - - -
t5 4 75 7.5
t6 10 15 15
17 2 25 2.5
t8 30 47.5 92.5
t9 - - —
t10 6 10 10
t11 Optional
t12 Optional
. t16 4 5 5
t20 32 35 12,5
- max. 1 1 1
LGK16... For flame supervision with UV detector QRAS... or ionization current detector electrode
Preferred use:
Flash- Flash- D (also D, A GB F 8
steam steam WLE), t NL
generat. generators F
LGK16
122 133 .322 333 .335 .622 .635
A27 A27 A27* A27* A27* A27 A27
t1 10 9 36 315 375 66 67.5
t2 2 3 2 3 2.5 2 2.5
t2° - - - - 5 - 5
t3 4 3 4 6 5 4 5
t3° - - - 2.5 - 25
t3n - - - - - - -
t4 6 6 10 12 12.5 10 12,5
t4’ - - - - 15 - 15
t5 4 3 10 12 12.5 10 12.5
t6 10 14.5 12 18 15 12 15
t7 2 3 2 3 2.5 2 25
t8 30 29 66 72 75 96 105
t9 2 3 2 3 5 2 5
t10 6 6 8 12 10 8 10
t11 Optional
t12 Optional
t16 4 3 4 [¢] 5 4 5
t20 32 60 - 27 225 - -
max. 1 1 1 1 1 1 1
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Ordering

For use with oil
burners

Béseplate v

_Flame detectors

For use with gas, oil and
dual-fuel burners
(depending on type of
flame detector)

Baseplate

Fitting notes

Conversion of existing
plant

Repetition in the event
of loss of flame

Preferred use
forfin

Bumer control without
baseplate, for AC 230 V*

Control program and
connection diagram like

LOK16.140A27 LAL2.14 Flash-steam generators
LLOK16.250A27* LAL2.25 Universal applications
LOK16.650A27 LAL2.65 Heavy oil bumers
AGM16... Coding of the baseplate allows only the use of

LOK16... types o

RAR?7... or RARS... Selenium photocell detector (refer to data sheet 7713)

LGK16.122A27* LFL1.122 Flash-steam generators
LGK16.133A27 LFL1.133 Flash-steam generators
LGK16.322A27* LFL1.322 D (WLE), F
LGK16.333A27* LFL1.333 D, A

LGK16.335A27* LFL1.335 . GB

LGK16.622A27* LFL1.622 LF

LGK16.635A27* LFL1.635 B, NL

AGM17... Coding of the baseplate allows only the use of

LGK16... types

Detector electrode
Flame detector

Delivered by the burmer manufacturer
Self-checking UV detector (refer to data sheet 7712)
Accessories for UV detector See data sheet 7712

* Also available for AC 100...110 V; in that case, the last two digits of the type reference
read ...17 in place of ...27

When converting plants to LOK16... or LGK16..., the existing LAL or LFL baseplate must
be secured by a cylinder-shaped grooved pin, thus ensuring that only one of the
LOK16... or LGK186... types can be fitted.

Ordering no. for grooved pin: 4 166 8024 0

Location of grooved pin: between terminals 10/11 of the LAL baseplate and between
terminals 4/5 of the LFL baseplate.

By removing wire link B on the bottom side of the unit, the LOK16... can be switched to
start repetition in the event of loss of flame during operation. For this purpose, the link
must be completely cut off, but it must be made certain that this is in compliance with the
local standards and regulations!

Landis & Staefa
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Use of terminals
LOK16...

LGK16...
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T785a02NZS6 150 137,t4°, only with

LGK16.335
and LGK16 635

EEESE  Control signals delivered by the burner control

(TR

7785402000196

»

Permissible input signals

Required input signals: if these signals are not present at the points in time
marked by symbols or during the shaded periods of time, the burner control
interrupts the start-up sequence or initiates lockout

Valid for expanding flame burners
Valid for burners with a pilot burner which is shut down after the main burner has

ignited

When used with the QRAS..., earthing of terminal 22 is mandatory
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Legend a
(for the entire data sheet) 5

Changeover limit switch for air damper's LR Load conftroller

OPEN position : m Auxiliary changeover switch for the air
Remote lockout waming device (alarm) damper’s MIN position )
Main relay (load relay) with «ar» contacts M... Fan or bumer motor

Unit fuse ' : QRA... UV detector

Wire link (on the burner control's baseplate) R Control thermostat or pressurestat
Lockout relay with «br» contacts RAR... Selenium photocell detector

Fuel valve SA Air damper actuator

Auxiliary contact in the valve actuator for the SB Safety limit thermostat

fully closed position check “8M  Synchronous motor of sequence switch
Contactor or relay Y In the air damper actuator: auxiliary
Lockout reset bution ' changeover switch for the release of fuel

lonization current detector electrode in function of the air damper position

Flame relay.with «fr» contacts \" Flame signal amplifier

Flame signal - - . w Limit thermostat or pressure monitor

Gas pressure monitor ) z In the air damper actuator: limit switch for
Mains isolator the air damper's CLOSED position ’
Lockout warning lamp Z. Ignition transformer

Air damper ZBV  Pilot valve

Air pressure monitor

Start-up (o} Controlled shut-down

Operating position D End of control program

Lockout indication positions when there is no input signal (refer to «Control program in
the event of faults»): '

<

A
A\
=
1

2
P

No start

Abortion of start-up sequence

Abortion of start-up sequence
Lockout (fault in the flame supervision circuit)
Lockout (no flame)

Lockout (no flame)

Lockout (no air pressure)

Legend u
(for the times) 2’

t3n

1o
t11
2
t13
116
120

max.

Pre-purge time with air damper fully open

Safety time or 1st safety time with bumers using a pilot burmer

Safety time or 1st safety time with bumers using a pilot bumer

Pre-ignition time

Pre-ignition time

Post-ignition time (ignition transformer connected to terminal 15)

Interval from the stan of «12» or «12'» to the release of the valve connected to terminal 19
Interval from the stan of «{2» or «t2'» to the release of the valve connected to temminal 19
Interval from the end of «t4» or «t4'» to the release of the load controller or valve at terminal 20
Post-purge time (identical with the permissible after-bum time «t13»)

Switch-on delay for fan motor M2

Duration of start-up sequence excluding «tt1» and «t12»

2nd safety time with burmers using a pilot bumer

Interval from the start to the beginning of the air pressure check

Running time of air damper into OPEN position

Running time of air damper into low-flame position

Permissible after-burn time

Interval from the start to the OPEN command for the air damper

Interval to the self-shutdown of the sequence switch

Safety time in the event of loss of flame during operation

Only burner controls LGK16.335... and LGK16.635... program the times «2°», «t3'» and «td’'».

Landis & Staefa
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Connection

diagrams
LGK16... L 7 )
H d]sa
1
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b
w2 = \O) ®
Vo = = = — ,
v a 1L @ ; 5
b ] i
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w2 — - - —
v [ Wes — e
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b Rz t5
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X : i
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B 1755003 ST
Lockout indication positions
b [} A FICEN TN =G TN m HER IS ) V llillll"llllml“llE III)IIIIIIIE:)IIIIIIIIIIHi’- lIIIIIIIlllllllll”lllllllllll P
) Valid for expanding flame burners
oo Valid for interrupted pilot burners (burners with a pilot burner)
1) Do not press EK for more than 10 seconds
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LOK16...
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Control program In case of any disturbance, the supply of fuel is immediately interrupted. At the same
under fault time, the sequence swilch stops and thus the lockout indicator, too. The symbol
conditions appearing above the reading mark indicates the kind of faulit: )

‘ No start, because one of the contacts is not closed (also refer to «Prerequisites for
burner start-up») or lockout during or after completion of the control program
due to extraneous light (e.g. flame not extinguished, leaking- fuel valves, faulty
flame supervision circuit, or similar).

A Abortion of start-up sequence, because limit switch «a» has not fed the OPEN
signal to terminal 8. Terminals 6, 7 and 14 and, in case LOK16... is used, terminal
15, also remain under voltage until the fault is corrected.

p Lockout, because the air pressure signal has not been received at the start of the
air pressure check.
Any air pressure failure after this point in time also causes burner lockout!

[B Lockoutdue to afaultin the flame supervision circuit.

¥  Abortion of start-up sequence, because auxiliary switch «m» has not delivered /
the positioning signal for the low-flame position to terminal 8. Terminals 6, 7 and 14 &_,
and, in case LOK16... is used, terminal 15, also remain under voitage until the fauit
is corrected.

S’

1 Lockout, because no flame signal has been received on completion of the (1st)
safety time,

Only with the LGK16...:
Lockout, because no flame signal has been received on completion of the 2nd
safety time (flame signal of the main flame with interrupted pilot burners).

Py 2

— Lockout *), because the flame signal has been lost during burner operation or air
pressure failure has occurred.

*) LOK16...

If wire link «B» has been cut off and the flame is lost during burner operation, the ’ }
burner control programs a repetition of the start-up sequence with the full ‘ .
program.
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Lockout indication

LOK16.140... LGK16.122... LGK16,322...

LOK16.250... LGK16.133... LGK16.333... -

LOK16.650... . . LGK16.622..;

778502028 LGK16.335... LGK16.635...
a-b Start-up sequence
b-b” With some time variants: «idle steps» of the sequence switch up to the self-

shutdown after burner start-up
(b” = operating position of sequence switch)

b(b’)-a Post-purge sequence after the controlled shut-down. In start position «a», the
sequence switch switches itself automatically off or immediately initiates another
burner start-up (e.g. after a fault has been corrected)

° Duration of safety time with expanding flame burners
oo Duration of safety times with interrupted pilot bumers

When lockout has occurred, the bumer control can immediately be reset. After resetting,
and also after correction of a fault which resulted in a shut-down, or after a mains failure,
the sequence switch always runs into its start position, whereby only terminals 7, 9, 10
and 11 receive voltage in accordance with the control program. it is only then that the
bumer control programs a restart of the burner.

Note: do not press the reset button for more than 10 seconds.
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Connection
examples
LGKT16...

LOKT6...

- LOK16...ILGK16...

16 17 18 19
! Lo pv2
¥ By
) 7785203/1295
18 ‘ 19 17 92011108 6
]
[Bv1|g B\V2 LK
N ‘H‘SSEOMNSG
13 12 14 4 5 8

= /]
il

M-y n
de | 7 éb
N

3 12 13 14 4 5

EO |

i
T
e

D

11385a06/129%

Doubling of safety time with expanding
flame burners

when using bumer control LGK16.335 or
LGK16.635. '

By connecting terminals 17 and 18, the
safety time is doubled and the pre-ignition
time is reduced by 50 %. Before using this

circuit, it must be ensured that the longer

safety time is in compliance with national
standards and regulations!

Control of the air damper actuator during
operation by feeding control signhals to
terminal 17

Wiring required for operation without air
pressure supervision

If an auxiliary contact of the fan contactor is
included in the circuit as shown in the
diagram, ignition and fuel release are
possible only when the contact is closed.

Semi-automatic start-up

The bumer is switched on manually by
pressing button «i». Then, the bumer control
programs the start-up sequence and flame
supervision.

The bumer is switched off manually by pressing button «0», or automatically by the limit
thermostat or pressure monitor «W», or the gas pressure monitor «GP». «L3» indicates
when the burner control is ready to be started; it extinguishes shortly after the bumer is

switched on.

For the other connections, refer to the connection diagrams.

19 20 9 14 10 _8

e B

N ., 31853080196
19 20 9 1110 & &
U_—}“A\

M 71852100396

Connection of air damper actuators
without changeover limit switch for the
CLOSED position

«Z» is set to low-flame

Control of a fuel valve by terminal 20 in
the case of burners without air damper or
with an air damper not controlled by the
burner control

The relay is not required if the valve
connected to terminal 20 is hydraulically
series-connected to a valve controlled by
terminal 18 or 19. if no air damper actuator is
used, terminal 8 must be connected to
terminal 6.
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Measuring the

~ detector current

LOK16.../RAR...

LGK16.../QRAS...

LGK16.../FE

The measuring instrument must be connected between the detector and terminal 22
(+pale to terminal 22).

Use the KF8832 measurihg instrument (not suited for continuous operation!).
There is no self-checking while measurements are made.
The KF8832 is not required when using the QRA5x.D....

The measuring instrument must be connected between terminal 24" and the deteétor
electrode (+pole to terminal 24). ’ ' o

Burnher

ey CEew R \ER SRR
Terminals in the
burner compartment

Burner controf .

-1

LGK... |

baseplate

Terminalsin
the control panel

2

ainscable 3x1.5mm
|

60 m max. 77859D1EOS9T

With QRASx.C... With QRA5x.D...
]
{ 100 pA 300 pA
! + +

25 # 1 ( )
< 1 FTEA b2 168 22 TTEADL 8 1

!
i
E ___{l + ““+
| il

47O PFIZs vV 470uF /25 ¥V

With RAR... With ionization
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Sequence diagrams  Expanding flame burners (burners without a pilot bumer), controlled and supervised by
LOK16... or LGK16...
Air damper in low-flame position during burner off times (min.). _ )
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Interrupted pilot burners (burners with a pilot bumer), controlled and supervised by
LGK16.335 or LGK16.635, for example. The other types of bumer controls of the
LGK16... range program the times «t2», «t3», «t4» and «t9» for the pilot bumer.
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Dimensions

Dimensions in mm

LOK16... with baseplate AGM16...
LGK16... with baseplate AGM17...
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SIEMENS

7696

VALVEGYR®
Gas Valve Proving System LDU11...

Series ...A...

CC1N7696en
09.10.2001

The LDU11... control unit is designed for gas valve proving in gas-fired combus-
tion plant equipped with 2 safety shutoff valves.

During each startup cycle, the control unit automatically programs the valve
proving test and, in the event of leakage, prevents the burner from starting up.

The LDU11... and this Data Sheet are intended for use by OEMs which integrate
the gas valve proving system in their products.

Siemens Building Technologies
HVAC Products
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Use

Warning notes

The LDU11... control unit is designed for automatic gas valve proving (leakage test)
based on the pressure proving principle.

It is for use in gas-fired combustion plant with or without vent pipe to atmosphere.

In the case of plants with no vent pipe where EN standards apply, the notes given in
«Connection examples without vent pipe to atmosphere» must be observed.

Used in connection with one or two commercially available pressure switches, gas -

valve proving is automatically initiated with every burner startup, either

- prior to burner startup

- during the prepurge time if it lasts a minimum of 60 seconds

- immediately after the controlled shutdown, or

- on.completion of the burner control’s control program, e.g. at the end of the post-
purge time

The valve proving test is based on the 2-stage pressure proving principle:

1. First test phase: the valve on the mains side is tested by evacuating the test space
and by monitoring the atmospheric pressure in it.

2. Second test phase: the valve on the burner side is checked by pressurizing the test
space and by monitoring the gas pressure.

If the pressure increases excessively during the first test phase «Test1», or decreases
excessively during the second test phase «Test2», the control unit will inhibit burner
startup and initiate lockout.

In that case, the lockout reset button will light up to indicate the fault. Remote indication
of the fault is also possible. A program indicator, which stops whenever a fault occurs,
indicates which of the valves is leaking.

The control unit can be reset either on the unit itself or via an electric remote resetting
facility.

JAN

2/15

To avoid injury to persons, damage to property or the environment, the following
warning notes should be observed.

Do not open, interfere with or modify the unit.

e Before performing any wiring changes in the connection area of the LDU11...,
completely isolate the unit from the mains supply (all-polar disconnection)

e Ensure protection against electric shock hazard by providing adequate protection
for the-control unit’s terminals

e Check wiring and all safety functions

o Fall or shock can adversely affect the safety functions. Do not put such units into
operation, even if they do not exhibit any damage

Siemens Building Technologies

HVAC Products

CC1IN7696en
09.10.2001
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Mounting notes

e Observe the relevant national safety regulations

Installation notes

Commissioning notes

o Installation, commissioning and maintenance work must be carried out by qualified
staff

e Always run ignition cables separate from the unit and other cables while observmg
the greatest possible dlstances

Disposal notes

Commissioning and maintenance work must be carried out by qualified staff.

X

~ Mechanical design

The unit contains electric and electronic components and may not be disposed of to-
gether with household garbage.
Local and currentiy valid legislation must be observed.

The contro!l unit is of plug-in design. Housing and pIuQ-in base are made of impact-
proof and heat-resistant plastic.

The housing contains:

- The synchronous motor of the sequence switch with its geartrain and step action
sequence switch

- The camshaft with its 15 nonadjustable cams

- The program indicator at the head of the camshaft

- One main and one auxiliary relay

- The lockout relay which can be electrically reset from a remote location and which
provides the «Lockout» and «Reset» functions

- The unit fuse and a spare fuse

All electrical components are interconnected via printed circuits.

The plug-in base carries the following terminals:

- 24 connection terminals

- 2 auxiliary terminals («31» and «32»)

- 3 earth terminals

- 3 neutral terminals, prewired to terminal 2 (neutral input)

The following knockout holes are available for cable entry:

- 14 knockout holes for cable entry by means of cable glands, 8 at the side and 6 at
the bottom of the base

- 6 threaded knockout holes at the side for cable entry glands Pg11 or M16

Plug-in base and terminals are designed such that erroneous plugging in of a unit with
the same housing, which is not suited for use with the relevant burner, is made impos-
sible. Visible in the transparent lockout reset button, the program indicator informs
service staff about the program sequence, the type of fault and the point in time the
fault occurred, using easy-to-remember symbols.

3/15
Siemens Building Technologies CC1N7696en
HVAC Products 09.10.2001



Ordering

Control unit for gas valve proving, without plug-in base

- For AC 220...240 V, 50...60 Hz , . LDU11.323A27
- For AC 100...110V, 60...60 Hz - LDU11.323A17
- For AC 220...240 V, 50...60 Hz LDU11.523A27
- For AC 100...110 V, 50...60 Hz o LDU11.523A17

W Plug-in base ' . AGMI1

Technical data

General unit data Mains voltage . )
- LDU11.323A27 AC 220V -15%...AC 240V +10 %
- LDU11.323A17 AC 100V -15%..AC 110V +10 %
- LDU11.523A27 AC 220V -15%...AC 240V +10 %
- LDU11.523A17 AC 100V -15 %...AC 110V +10 %
Mains frequency 50..60 Hz 16 %
Power consumption
- During the test 3.5VA
- During operation 2.5VA
Primary fuse (external) : T10 / 500V
Unit fuse T6.3H250V to IEC 127
Perm, input current at terminal 1 5 A continuously to VDE 0660 AC3

Perm. current rating of control terminals 4 A to VDE 0660 AC3
Required switching capacity

? of pressure switch «DW» min. 1 A, AC250V
N Mounting orientation optional
- Degree of protection IP 40
- Weight
y - LDU11.. approx. 1000 g
- Plug-in base approx. 165 g
Environmental Transport IEC 721-3-2
conditions Climatic conditions class 2K2
Mechanical conditions class 2M2
Temperature range -50...+60 °C
Humidity <95 % r.h.
Operation IEC 721-3-3
Climatic conditions class 3K5
Mechanical conditions class 3M2
Temperature range -20...+60 °C
Humidity <95 %r.h.
A Condensation, formation of ice and ingress of water are not permitted!
CE conformity
According to the directives of the European Union
Electromagnetic compatibility EMC 89 /336 EECincl. 92/ 31 EEC
Directive for gas appliances 90/ 396 EEC
415
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Function

During the first-phase of the valve proving test, called «Test1», atmosphenc pressure
must exist in the length of pipe between the 2 valves to be tested.

In plants with a vent pipe to atmosphere, atmospheric pressure is available if the valve
proving test is made prior to or during the prepurge time.

In plants without vent pipe, atmospheric pressure is made avallable as the control unit
opens the valve on the burner side during the time «t4».

If the valve proving test is performed after burner operation, the valve on the burner

side after the controlled shutdown can be kept open until «t4» has elapsed thus re--.

ducing the pressure in the test space and making certain lts gas content is burnt off in
the combustion chamber during the postpurge time.

Prerequisite for this procedure is a suitable control program of the burner control as
provided by Landis & Staefa burner controls LFE..., LFL..., LGK... or LEC...

The test space is closed off after it has been evacuated. During the first test phase
«Test1», which then follows, the control unit checks with the pressure switch if the at-
mospheric pressure in the test space is maintained. '

If the valve on the mains side is leaking, causing the pressure to rise above the switch-
ing point of the pressure switch, the control unit will trigger an alarm and initiate lock-
out. The program indicator then stops to indicate «Test1».

If the pressure does not increase because the valve closes correctly, the control unit
continues its program with the second test phase «Test2».

For that purpose, the valve on the mains side is opened during «13» so that the test
space is pressurized («filling» the test space).

During the second test phase — if the valve on the burner side is leaking - this pressure
may not fall below the switching point of the pressure switch. If it does, the control unit
will initiate lockout also, thus preventing the burner from starting up.

On successful completion of the second test phase, the control unit closes the internal
control loop between terminals 3 and 6 (circuit path: terminal 3 — contact «ar2» - termi-
nals 4 and 5 — contact lll — terminai 6).

This control loop is normally included in the start control loop of the burner control.

After the control loop has been closed, the programming mechanism of the control unit
returns to its start position to switch itself off.

During these so-called idle steps, the positions of the programming mechanism'’s con-
trol contacts remain unchanged.

515
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Program and lockout indicator

In the event of lockout, the programming mechanism stops and thus the position indi- —)
cator fitted to the spindle of the mechanism.

The symbol that stops above the reading mark indicates the test phase during which
lockout occurred and also gives the number of programming steps completed from the

start of this test phase (1 step = 2.5 seconds).

» Meamﬁg of the symbols } Start position‘: operating positioh

In plants without vent valve:
[:l evacuation of test space by opening the valve on the burner side
Test!  «Test1» with atmospheric pressure (valve proving test on the mains side)

- Filling the test space by opening the valve on the mains side

Test2 «Test2» with gas pressure (valve proving test on the burner side) )

il Idle steps until programming mechanism switches itself off
> Operating position = start position for the next valve proving test

In the event of lockout, all terminals receiving voltage from the control unit will be
deenergized, except terminal 13, which is used for lockout indication.

,,,,

After a reset, the programming mechanism automatically returns to its start position to
immediately program a new valve proving test.

Note Do not press the reset button for more than 10 seconds.
Control program after A 'power failure prior to evacuating the test space does not cause the program se-
a power failure quence to change.

If a power failure occurs after the evacuation, the valve proving test will not be contin-
ued when power is restored, but the programming mechanism first returns to its start ‘ )
position and then performs the complete valve proving test.

6/15
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Calculating the leakage rate escaping from a length of pipe

Legend

Example

Note

Q

Leck™

Qieck
Pc

Pw

Patm

Ttest

Pe

Patm
\%

{Test

(PG -Py) * V> 3600
IDatm ) tTest

indm®/h  Permissible leakage rate in dm? or liters per hour

in mbar Overpressure in pipe section between the valvés to be tested, at
the beginning of the test phase
in mbar Overpressure set on pressure switch «DW» (normally set to 50
% of the gas mains pressure)
in mbar Absolute pressure (1013 mbar normal pre'ss'u're)
in dm? Volume of test space confined by the valves to be tested, in-

cluding the space in the valves themselves

ins Duration of proving time

= 30 mbar Qeck= (30-1 5)x10.36)€3600

=20h
1013x27.5
= 15 mbar

= 1013 mbar Any valve leakage rate exceeding 20 l/h causes the control unit
to initiate lockout
=10.36 dm®

=275s

Select volume of pipe section «V» between the gas valves to be checked and over-
pressure «Pw» set on pressure switch «DW» such that the maximum permissible gas
leakage rate «Qreck» will not exceed the rate specified in the local regulations.

7115
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Connection diagram

Legend L .-
AL, Alamm signal for «leaking vaive» 1 HE . . ) )
AR Main relay with contacts «ar...» BR2l-ly 1 TsK 76961510695
AS  Unit fuse (builtiny s SJ1 Bt 2 fo_ 19_53_I.2°_|&_1_L
BR Lockout relay with contacts «br...» asl|| a2 s, Wi "R v x| e\eeeeet
DW Pressure switch for valve proving test —1 l‘ hr2 HR
(does not replace the gas pressure N bt mRTRIby
switch used to signal lack of gas) - , art Ya,\ b B \l'b
"EK1 Lockout reset button 15 14
EK2 Remote lockout reset button [\__l
GP Gas pressure switch (for lack of gas) v/ i"”“f: enPl ‘ IGP:\‘ [
HR Auxliary relay with contacts «hr...»
L1 Lockout waming lamp (built-in) 16[,\/' 7["\”"
SK Control contact b'll‘ 'a b’ll Ta
(for initiating the valve proving test) . A; - a%:ra
SM  Synchronous motor of programming " L1 [
mechanism EK1 f—-{ P R I (M
sM
1) Do not press «EK...» for more than “KI%'BR
10 seconds 13! 2 7 9 11 LDUT
il e
Sequence diagram
Legend a s 8 ¢
t1 22.5s Firsttest phase with atmospheric 1 & ~7—8
pressure n = 55—
12 27.5s Second test phase with gas Y, e
pressure " t ,®
t3 5s Filling the test space R Ng 10
25s withLDU11.323... Vi
5s  withLDU11.523 i -
t4 S5s Evacuating the test space , .
25s  withLDU11.323... e
Ss with LDU11.523 X 3
t5 67.5s Total duration of vaive proving — 2 <“_‘5
test until burner is enabled n—mn /
t6 7.5s Interval from start to energizing X3 %
main relay «AR» AR T
t20 22.5s Running time of programming
mechanism until it switches itself Output terminals
off in the operating = start posi- b Tesid = Test2 NERRREERNE Jesrcia
tion (idle steps) Programindication 7696b01e/0601 EL?;?'JZ
A Gas valves controlled to evacuate the
test space
B  Gas valves controlled to fill the test space
C  Vent valve, normally open; closed
during valve proving test from the
beginning of «Test1»
8/15
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Connection examples with vent pipe to atmosphere using burner controls LMG2..., LGB2..., LGB3... or

LGB4...

For other connections, refer to the connection diagram of the relevant burner control.

Valve proving test prior to burner startup

7698a05/0401

Valve proving test following immediately the controlled
shutdown
7696a06/0401

LMG2../LGB2.../3../4... . I
' . 12 3 4 5. 10

T;’I
o
>k

L

.[SBIlel

L:I' ' |

|LMG2../LGB2../3. 4. 12 5 s

[SB/R/WM ] - —
: A2 5| A1 E

4

| 7
_N_;’)I/ .

19[23R0~ |22]21)24

hr2
hrt L
LDU14 13
AL
i Loy | { Loy [
5 !
| i ; .‘DW% N ' i i i ' 1
iEj Glpl ;Bi | Al ‘E!.GIP 'Bl ' Pat]- | Azl
bt i BN .— 1]
el ic!
l 7696s01/0695 l
Cénnection examples with vent pipe to atmosphere using burner controls LFE..., LFL... or LGK..,, or the
control unit LEC...
Valve proving test during the prepurge time (min. 60 s) Valve proving test following immediately the controlled
and following immediately the controlled shutdown in shutdown
plants with vent pipe to atmosphere.
Delay on make of relay d > 2 s. 2 Expanding flame burner or interrupted pilot burner
2 Expanding flame burner or interrupted pilot burner
7696210/0401 7696211/0401
LEEY 8 9 18 194 5°10°°2 IR 8 9 5e/10°
LEKiE 4 5 114 18217 | LoKis. 4 5 L AT l

8 10 12 19 2320 222124

UNERALEREET

N

19 23 20 2221 24
Tt O O

l Thrz

915
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Connection examples with vent pipe to atmosphere using burner controls LFE..., LFL... or LGK..., or the

control unit LEC...

For other connections, refer to the connection diagram of the relevant burner control.

Valve proving test just prior to burner startup
2 Expanding flame burner or interrupted pilot burner

Valve proving test during the prepurge time (min. 60 s)
? Expanding flame burner or interrupted pilot burner

7696a07/0401 7696208/0401
LFE1
FEEY 8 9 5102 I LEGH 8 9 18 194 5°10"® : I
LFLA,. - LFLA,. I
LGK1E... 4 5 18172 LGK16.. 4 & 12 1314 1817 2
1 /]

Valve proving test with 2 pressure switches

DwaG Pressure switch for the valve proving test with gas pressure.
This pressure switch must be set to the minimum gas pressure permitted during the proving test.
If this pressure is not reached during the test, the control unit will initiate lockout.

DWA Pressure switch for the gas valve proving test with atmospheric pressure.

This pressure switch must be set to the maximum gas pressure permitted during the proving test with at-

mospheric pressure.

If this pressure is exceeded during the test, the control unit will initiate lockout.

DWG and DWA must be overload-proof up to the gas pressure level.

N
e

I /DWG| l /DWAI 15
7696a09/0796

10/15
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Connection examples without vent pipe to atmosphere (for applications not covered by EN 676) using burﬁer-
controls LFE..., LFL... or LGK..., or the control unit LEC...

Valve proving test following immediately the controlled shutdown in plants without vent pipe.

Valve «A» or «A1» remains open after the controlled shutdown untii the start of the first test phase is reached in order
to evacuate the test space and to burn off the gas in the combustion chamber during the afterburn tlme

2 Expanding flame burner or interrupted pilot burner

7696a12/0401
LFE1 -
9 51403292
LEC1 8 ‘ . sngTa 1y 3
LFLA.. » . : - -~
LGKfE.. 4 5 L osnAr 7 6. l
Q)

Valve proving test with 2 pressure switches

DWaG Pressure switch for the valve proving test with gas pressure.
This pressure switch must be set to the minimum gas pressure permitted during the proving test.
If this pressure is not reached during the test, the control unit will initiate lockout.

DWA Pressure swiltch for the gas valve proving test with atmospheric pressure.
This pressure switch must be set to the maximum gas pressure permitted during the proving test with at-
mospheric pressure,
If this pressure is exceeded during the test, the control unit will initiate lockout.

DWG and DWA must be overload-proof up to the gas pressure level.

16l
17
—
I /DWGJ | /DWA! 15
7696a08/0796
Piants without vent pipe to atmosphere
PL
Loy, . SKP70 ‘LDY;
Pk !
. iGP. |, IDW S D _IDW —
€T A € e | A
> = o » ' P > — Y
& LDU 76965030695 ! LDU:
LGP DW ‘ .. GP DW !
E | s l A ] L
» =P > i s
. M RB \
B Al
11115
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Connection examples without vent pipe to atmosphere using burner controls LMG2..., LGB2..., LGB3... or )
LGBA4... , . .

For other connections, refer to the connection diagram of the relevant burner control.

Valve proving test prior to burner startup Valve proving test following immediately the controlled
: . shutdown
- : : 769_6a13/o401 ’ : . ' 769821410401
LMG2../LGB2../3..J8.. ;, 4 o s 12_] [LMG2../LGB2../3. 4 iy 3 T,
. .
L
N

|s§lR/w] :

ow 1 314 15 6 10 12 14{]19 20 22 24
15 ¢] g ] 23 13
GP
‘ M %{l B ‘%(I E }% Ay )
N T ] N/
Plants without vent pipe to atmosphere
wou | Loy’ |
7696504/0695 : I__I_.>
A& i 1GP. oW : o V:Dw'sml:.:Az?
el - e Ty
Lt - . — —_ '
= Legend A, A1, A2 Gas valves controlled to evacuate the test space
) AL Alarm signal for «Leaking valve»
B Gas valve controlled to fill the test space
C Vent valve, normally open; closed during valve proving test from the be-
ginning of «Test1»
Dw Pressure switch for valve proving test (does not replace the gas pressure
switch used to signal lack of gas)
E Safety shutoff valve, normally closed (optional) ‘
EK2 Remote lockout reset button gv
GP Gas pressure switch (for lack of gas)
H Main switch
LP Air pressure switch
M... Fan («M2»: pre- and postpurging)
PL Reference pressure for SKP70...
R Control thermostat or pressurestat (e.g. boiler control thermostat)
RB Pipe orifice; its diameter must be determined such that in the eventofa
leaking pilot gas valve «A», the pilot flame cannot afterburn on completion
of the second safety time so that presence of the main flame cannot be
simulated
sB Safety limit thermostat
T Delay off time relay; the time should be set to approx. «t16» (min. «t7»...
max. «t10») of the burner control
W Limit thermostat or pressure switch or pressure limiter
f
12115
Siemens Building Technologies CC1N7696en

HVAC Products 08.10.2001



g

p
@

Connection examples without vent pipe to atmosphere using burner controls LFE..., LFL... or LGK..., or the

control unit LEC...

For other connecﬁons,b refer to the connection diagram of the relevant burner control.

Valve proving test just prior to burner startup
2 Expanding flame burner or interrupted pilot burner -

Valve proving test during the prepurge time (min. 60 s)
2 Expanding flame burner or interrupted pilot burner

v 7698224/0401 76962250401
LFE1 : LFE1 . - =
LECA 8 9 §°10%* LEC1 8- 9 18 194 5°/10°* 1

N [T {K T : ' - A :

ILGK16... 4 5 18°147%* 3 | LoRiE. 4 5 12 1314 e - 1

19 23 20 21,24

|

Valve proving test with 2 pressure switches

DWG Pressure switch for the valve proving test with gas pressure.
This pressure switch must be set to the minimum gas pressure permitted during the proving test.
if this pressure is not reached during the test, the control unit will initiate lockout.

DWA

Pressure switch for the gas valve proving test with atmospheric pressure.

This pressure switch must be set to the maximum gas pressure permitted during the proving test with at-

mospheric pressure.

If this pressure is exceeded during the test, the control unit will initiate lockout.

DWaG and DWA must be overload-proof up to the gas pressure level.

6]
17
e
| 7ows| [ /owa| 78
769630907956
Plants without vent pipe to atmosphere
ILoui Jiou’
i !
Gp , ,.BW: . {GP jow .
S R HNMA N
= ; > > ! ! L 3>
7696505/0695 LB1 RASENTY l
LDY | LDU L
. ; . SKP70
GP ow' ) LGP, oW’ Bl
£ B! At A2 ‘Ei : i _-I
R LSl R
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Connection examples without vent pipe to atmosphere using burner controls LFE..., LFL... or LGK..., or
control unit LEC... and the SKP70... with expanding flame burners

For other connections, refer to the connection diagram of the relevant burner control . -

Valve proving test just prior to burner-startup Valve proving test during the prepurge time (min. 60 s)
- 7696226/0401 , ' 7696227/0401 -
LFE1 , - - — —_—
PEEY 8- 9 18 194 5 sz JIEE s 5 18 104 : 5 a7 I
LFL1... - o
121314 il s 4 5 12 1314 e 67 l

Valve proving test with 2 pressure switches

DWaG Pressure switch for the valve proving test with gas pressure,
This pressure switch must be set to the minimum gas pressure permitted during the proving test.
If this pressure is not reached during the test, the control unit will initiate lockout.

DWA Pressure switch for the gas valve proving test with atmospheric pressure.
This pressure switch must be set to the maximum gas pressure permitted during the proving test with at-
mospheric pressure.
If this pressure is exceeded during the test, the control unit will initiate lockout.

DWG and DWA must be overload-proof up to the gas pressure level.

16l

5

i
N
C

7696a09/0796

Air pressure «PL» for the SKP... must be sufficiently high to open the SKP70... aithough the burner’s air damper is
closed.
Otherwise, the LDU11... will initiate lockout when performing «Test1».

Plants without vent pipe to atmosphere

_ 7696A02/0796
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~ Dimensions

LDU11... with plug-in
base AGM11...

AGM11

Dimensions in mm

1,5

123

/
2715 [T 7
15 | 15| 15
7695m02/0296
By
37
1 103
75
"]
103
5.2x6,7 40 18,5 13,5 57
T} g
| /> 500 = - U - o 4] D D= | D W21
QOO QQDD[
] ST Z0 21222324
ik '
51 y
s 40 H @
LZ
N D
ikZ
13 @
e
13.8 @
515 | f@
R
N D
Z
8 —
H
57 12,8 40
51,5 515
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(&~ Please read this Manual before starting up the instrument. Keep this manual in a
place which is at all times accessible to all users. Please assist us to improve this
manual where necessary. Your suggestions will be most welcome.

Phone  within Germany (0661) 6003-727
from abroad (++49) 661 6003-0

Fax within Germany (0661) 6003-508
from abroad (++49) 661 6003-607

(&~ Allthe necessary settings and, where appropriate, alterations inside the unit are de-
scribed in this operating manual. If any problems should arise during start-up, do
no carry out any unauthorized manipulations on the unit. This endangers your rights
under the warranty! Please contact the nearest subsidiary or the main factory.

‘! Q When returning chassis,.modules or components, the rules of EN 100 015 “Protec-

tion of electrostatically sensitive components” must be observed. Use only the ap-
propriate ESD packaging for transport.

Please note that we cannot be held liable for any damage caused by ESD (electro-
static discharges)
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1 Introductio'n .

1.1 Description

This series of universal, freely configurable process controllers is available in
the formats 96mm x 96mm and 96mm x 48mm (portralt and landscape for-
mat). :

The instruments feature two 4-digit 7-segment displays, five or eight LEDs for

- indicating the switching status and operating modes, an 8-digit matrix display,

as well as six keys for operation and conflguratlon

Additional functions include self-optlmlsatlon parameter set switching, and up
to eight limit comparators.

Linearisations for conventional transducers are held-in the memory, a custom-
ized hnearlsatlon table can be programmed

The process controller can be adapted to a variety of tasks with the aid of a
maths module.

The instruments can be integrated into a data network via a serial interface, or
can be expanded through an external relay module.

A setup program is available for easy configuration from a PC.

The electrical connection is at the rear by screw terminals.

1.2 Block structure

Analogue inputs 142

110—240V AC or

Slots

Supply
20— 53V DC/AC

Analogue input 3 3-

Analogue input 4 j‘

= N

External
Serial interface relay
= = psinonas = modute
ER8
Logic inputs 142
for ficating contacts
- v Outputs:
Logieiputo 34— Jump | ] |4m E oupus o
— - Solid-state relay
Logic inputs 5+6 ] Outout 2 - Logic output 5V
for floating contacts 3‘ L) = E oe - Analogue output
- Supply for
Logic inputs 7+8 X 2-wire transmitter
Logeputs 72 | [] [ oupus
2
% Type 703570 only é 7 & E Output 4
Analogue inputs: % /
- Resistance thermometer &= Eompm 5
- Thermocouples =4 . ,
- Standard signals
- Potentiometer |4ma = output 6
=t




1 Introduction

1.3 Typographical conventions
'1.3.1 Warning signs
ﬁ Danger"
é} Warning

A
Arad

Warning

1.3.2 Note signs
¥ Action

1.3.3 Presentation

o=+ 1Y

The signs for Danger and Warning are used
in this manual under the following conditions:

This sign is used when there may be danger
to personnel if the instructions are disregard-
ed or not followed accurately.

This Sign is used when there may be damage
to equipment or data if the instructions are
disregarded or not followed accurately.

This sign is used when special care must be
taken when handling components that are
sensitive to electrostatic discharges.

This symbol is used when your attention is
drawn to a specific remark.

This symbol refers to additional information in
other manuals, chapters or sections.

This sign refers to an action to be performed.

The individual steps are marked by this aster-
isk, e. g.

* Press u key

Key combination The depiction of keys together with a plus

sign means that first the key has to be
pressed and held down, and then a further
key is pressed.

IR SHE S I I Dot-matrix display Texts and messages are visualised on the

dot-matrix display.




2 Identifying the instrument version

~7o3s70/[0] | |-| | |

) 24 Type designation

(1) @

o_.
=)

roaszsi [ J-[ 1]

(5) Basic fype extension

(5) Interface

Format: -

96mm x 86mm

48mm x 96 mm portrait
96mm x 48mm landscape

Version:
Standard with factory settings
Customized programming

Language for instrument texts:
German

English

French

- O

(e

(2) Analogue input

W

not assigned

Universal input
{all transducers except
voltage -10/2/0 — 10V)

voltage -10/2/0 — 10V

N =

not assigned 0i{0
RS422/485 514
(6) Maths and logic module A
not available 0|0
available 03
{7) Approvals

DIN 34407 0|5]6
Underwriters Laboratories Inc. [0{6]1
(ULY

Germanischer Lloyd (GL)" o|6|2
DIN 3440 and GL' 0|6{3
DIN and UL ol6l4
GL and UL? 0{6(5
DIN 3440, GL and UL o|6|6

(3) Output 1{2

o
o

not assigned

Relay (changeover 1
contact)

Solid-state relay 230V 1A
Logic 0/5V

Logic 0/22V

Analogue output
Supply for 2-wire
transmitter

—

[, I N ¢S B 5
O W w
g b W w

[«
o)

Two logic inputs 717

D

o
o

—

o W W
a b W w

—_

(4) Supply

20 — 53V DC/AC 46 — 63Hz
110 — 240V AC -15/+10%

48 — 63Hz

1. not with Type 703575
2. available as standard




2 ldentifying the instrument version

2.2 Accessories

External relay module ER8
Supply 93 — 263V AC
Sales No. 70/00325805

External relay module ER8
Supply 20 — 53V DC/AC
Sales No. 70/00325806

PC interface for setup program
Sales No. 70/00301315

Setup program for Windows® 95/98 and NT4.0
Hardware requirements:

- PC-486DX-2-100

- 16 Mbyte RAM

- 15 Mbyte available on hard disk

- CD-ROM

- 1 free serial interface

10
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3 Installation

) 3.1 Location and climatic conditions

PN

P

-

The instrument location should as far as possible be free from shock and -
vibration. Electromagnetic fields, e. g. from motors, transformers etc.
should be avoided. The ambient temperature at the location should be
between -5 and 50 °C at a relative humidity of not more than 90 %.

3.2 Dimensions

3.2.1 Type 703570/0...

Setup plug _,ﬂ | 130

+ os : i } >

; D mw| |
K Dj ;ne' euoutto DINA2 700
0000000y 2//////{/////////%
| 00 00 00 s % : %
Yoo L i %

A\

UUUUDBUUUUBA
[ =l

7
7

NI

11



3 Installation

3.2.2 Type 703575/1...
48

B | T 1]
H ] » .| = - 3
: : ) . ) — .
- ) D

]

©® 6| = |

@;s tup plug 150 - -
DII:I/;?;///// .

00 00 2/45 é

0o . n

%

/

NI

)
- /
o

0000 %/////////

e 1®
" 3.2.3 Type 703575/2...
96
28.2
,E Setup e
n:‘:’l(‘ lU
| T jessss P ggu =
< OO® éﬂ % — U =
28.2] 132) ' ~
91.5
T
O

panel cut-out to DIN 43 700

ooooon0o {1 W\

9
2
{g)
92*0.8"

\
. s Rl

12




3

") 3.3 Edge-to-edge mounting

(

.

Installation

Minimum spacing of the panel cut-outs
Type ‘ horizontal vertical
without setup plug:
703570/0... ' 11mm 30mm
703575/1... (portrait format) 11mm 30mm
703575/2... (landscape format) 30mm 1imm -
with setup plug:
703570/0... 11mm 65mm
703575/1... (portrait format) 11mm 65mm
703575/2... (landscape format) 65mm 11mm

3.4 Fitting in position

% Fit the seal provided on to the
instrument housing.

% Insert the controller from the front
into the panel cut-out.

*

Insert the mounting brackets from
the rear of the panel into the guides
at the sides of the housing.

The flat sides of the brackets must
be against the housing.

Place the brackets against the rear
of the panel and tighten them evenly
using a screwdriver.

3.5 Cleaning the front panel

The front panel can be cleaned with the usual rinsing and cleaning agents. It
has limited resistance to organic solvents (e. g. methylated spirits, white spirit,
P1, xylol and similar.). Do not use high-pressure cleaning equipment.

13



3 Installation

3.6 Removing the controller chassis

The controller chassis can be removed from the housing for servicing.

% Press together the knurled areas top
and bottom (left and right with
landscape format) on the front panel
and pull out the controller chassis.

When inserting the controller chassis, care must be taken that the lugs V)
(underneath the knurled areas) snap into position.

14
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4 Electrical connection

4.1 - Installation notes

Q

- Q

Q

Q

O o

Q

The choice of cable, the installation and the electrical connection of the in-
strument must meet the requirements of VDE 0100 “Regulations on the in-
stallation of power circuits with nominal voltages below 1000 V” or the ap-
propriate local regulations.

The electrical connection must.only be carried out by properly qualified per- '
sonnel. S - :

If contact with live parts is possible when working on the instrument, it has
to be isolated on both poles from the supply. '

A current-limiting resistor interrupts the supply circuit in the event of a short
circuit. The load circuit has to be fused for the maximum relay current in
order to prevent welding of the output relay contacts in the event of a short-
circuit. '

Electromagnetic compatibility conforms to the standards and regulations
specified under Technical data.

= Section 12.1 “Technical data”

Input, output and supply lines should be run separately and not parallel to
each other.

Sensor and interface lines should be screened and twisted together. Do not
run them close to live components or cables. Earth the screen at one end at
the instrument on terminal TE.

Earth the instrument at terminal TE to the earth conductor. This line must
have at least the same cross-section as the supply lines. Earth lines should
be run in a star layout to a common earth point which is connected to the
earth conductor of the supply. Do not loop the earth connections, i. e. do
not run them from one instrument to another.

Do not connect additional loads to the supply terminals of the instrument.
The instrument is not suitable for installation in hazardous areas.

Apart from faulty installation, there is a possibility of interference or damage
to controlled processes due to incorrect settings on the controller (setpoint,
data of parameter and configuration levels, internal adjustments). Safety
devices independent of the controller, such as overpressure valves or tem-
perature limiters/monitors, should always be provided and should be capa-
ble of adjustment only by specialist personnel. Please refer to the appropri-
ate safety regulations in this connection. Since adaptation (self-optimisa-
tion) cannot be expected to handle all possible control loops, there is a
theoretical possibility of unstable parameter settings. The resulting process
value should therefore be monitored for its stability.

The maximum permitted voltage difference between the inputs of the con-
troller and TE is 30 V AC or 50 V DC.

15



4 Electrical connection

4.2 Connection diagrams

4.2.1 Type 703570

@2 3. s T 5 ©
He He He He (He
e e He e ) @
e e e [{fe 0 @
HolHe o [Ho g o
HoHe o [[HOo o
Heo[He e KO
e o de He o
HoHe e o
Hodo o wHe

e e X% Mo wHe
@u@ @11@ @n@ @n@ @ 0O
e O e e HHo
d 2 3 LHEe s

Logic inputs 1+2

o tho
tto fto
Nl the
tto tte
- + + -

Analogue input 2

- + + -
E&s}\l l Algs E

Analogue input 1

A\

&=

Thermocouples

Resistance
thermometer
(3-wire)

Resistance
thermometer
(2-wire)

Voltage
0/2—10V

Current
0/4—20mA

Potentiometer

Heater current
0—50mA AC

The electrical connection must only
be made by suitably qualified personnel.

The instrument vefsion can be identified
by the type code.

Additional analogue input signals

Signal Connection like
0—1V 0—10V

-1to +1V 0—10V

-10 to +10V 0—10V
0—100mv thermocouple

-100 to +100mV

thermocouple

When a thermocouple with internal temperature compensation is wired up to the ana-
logue inputs 1, 3 or 4, Pt500, Pt1000 or KTY must not be connected to analogue input 2.

16
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4 Electrical connection

)

. :
J Type 703570

Interface.

RS485

RxD/RXD/ ,
TxD TxD GND

s

RS422

RxD RxD TxD TxDGND
)

g

| |

L
b

2

415

10{11]12

Potentiometer

Heater current
0—50mA AC

+u
Ho
o
Ho
s

Analogue input 3

Additional analogue input signals

Signal Connection like
0-—-1V 0—10V

-1to +1V 0—10V

-10 to +10V 0o—10Vv
0—100mVv thermocouple

-100 to +100mV

thermocouple

{option)

Outpms

Output 5
{Slot 5) (Slot 6)
-20/0/4—20mA -20/0/4—20mA
- + - +
i i
""" -10/0/2—10V A0oz—10v
= s =Ty
u U
""""" 230V/1A """Eé&g‘}‘i}i‘
i
t f
5V(22V)/30mA* 5V(22V)/30mA*
- + - +
L B
i 230V/3A 230V/3A
}
"
[}
H
L]
3111243 6|7(8] o112
Thermocouples v
+ -
* Supply for Resistance o
2-wire transmitter (22V) }g?v(,".'rgme‘e' e
The output must be config- ‘
ured accordingly. Resistance R
thermometer No

= Section 7.4 “Outputs”

(2-wire) Q s

Voltage
0/2—-10V

Current
0/4—20mA

Potentiometer

Heater current
0—-50mA AC

Analogue input 4

{option)

17




4 Electrical connection

Type 703570

Output 2 Output 3 Output4
(Slot 2) (Siot 3) (Stot 4)
-20/0/4—20mA —20/0/4—%0mA -20/0/4—%0mA
- = -
i i i
""" 0/0/2-10V Ao 10v " o/02—10v
- + - % - +
u u u
""""" 230V/1A T 23001A T 230vA
B
# tt #
5V(22V)/30mA* 5V(22V)/30mA* 5V(22V)/30mA*
- + - + - +
r E o ;
b ccntssmmmesas eeeecessmsmssmmmemsecs emieemesaccesecessasens
1 230V/3A 230V/3A 230V/3A 1}
[ 7 — - 1
! | ) ;
= a
L)
’
H1]2]3 1617.|18 111213
| Bes e
— —
pee e
/"
Logic inputs 546 Logic inputs 748
(Slot 2) (Slot 3)
Output 1
(Slot 1)
-20/0/4—20mA
- +
i
-10/0/2—10V
- +
u
230VAA
t
5V(22V)/30mA™ Supply for
-+ 2-wire transmitter (22V)
o The output must be configured
L accordingly :
] I—%;%IK% = Section 7.4 “Outputs” E
: "
: :
: :
41123 LN} ([TE[
L= EN
110—-240V
ACIDC
=1
- +
20—-53V
Logic inputs 3+4 Mains supply
(Slot 1)

18
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4 Electrical connection

) 422 Type 703575 (portrait and landscape format)

o)

@ v @3

1 ol
@ [« @] )l

@ @-N(L-) g;%

4
(%] @1@ &1@
e e e
e Mo e

) The electrical connection must only be
carried out by properly qualified personnel

(& The instrument version can be identified

R

{TEJL1[N |

| 1]

110—240v

|

*. Mains supply

ACDC
wv

v -
20—-53v

-

9 101 X
‘%%,@ by the type code.
6 (3
Output 3 Output 2
(Slot 3) (Slot 2)
-20/0/4—20mA -20/0/4—20mA
i i
THoozliov 10/0210v
Interface T + N4
RS485 e v
RxD/ RxD/ P 230VAA
TxD TxD GND i
+) ) ) #
|| st e
- % - +
RS422 | i
! RxD RxD TxD TxDGND !} : '[r ..... : b, H ...... :
I B I : i 230ViBA i Poo200VRA
DiH1]2[3]4|5} 3H1]2]sF 4123}

Logic inputs 7+8 Logic inputs 5+6
(Slot 3) (Slot 2)

* Supply for 2-wire
transmitter

The output must be config-
ured accordingly.

= Section 7.4 “Outputs”
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4 Electrical connection

Output 1
(Slot 1)

~20/0/4 —20mA
- 4

5V(22Vy/30mA*
- +

230V/3A

3

112
L_BE3

Fﬂl

Logic inputs 3+4
{Slot 1)

* Supply for

2-wire transmitter .

The output must be configu-
red accordingly.

= Section 7.4 “Outputs”

o
IB\E):! o
—1ls

Logic inputs 1+2

Analogue input 2

+
i

Analogue input 1

Type 703575

Thermocouples

Resistance
thermometer
(3-wire)

Resistance
thermometer
(2-wire)

Voltage
0/2—-10v

Current
0/4—20mA

Potentiometer

Heater current
0—50mA AC

Signal

Additional analogue input signals

Connection like

0—1V

-1 to +1V
-10 to +10V
0—100mVv

-100 to +100mMmV

0—10Vv
0— 1oV
0—10V

thermocouple
thermocouple

When a thermocouple with internal temperature compensation is wired up to analogue
input 1, a Pt500, Pt1000 or KTY must not be connected to analogue input 2.

20




4 Electrical connection

N v
7 4.3 lIsolation
For Type 703570 and Type 703575

30V AC
50VDC 2300VAC
K— K

Input 1 )—n—p—-n-—( Relay outputs

2300V AC
K—bi

Inout 2 : Solid-state
npu = z relay outputs
30VAC | 30VAC

50vDC § 50VvDC
K—l —bl

. Analogue
(Type 703570 only)  Input 3 )'—‘] z_"‘l outputs

30VAC 30VAC

L. 50VDC | 50VDC
‘ kbl | P
(Type 703570 only) Input 4 ‘»—-u——r—zz—( Logic outputs
30VAC
50V DC
K—l
Logic )_,__z Supply for
inputs transmitter
Setup
interface
30 VAC
50V DC

l—>i
RS422/ z_
RS485 D_z

VI 2300VAC

Supply

21



4 Electrical connection
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") 5.1 Displays and controls

P

Key designation

5 Operation

@
B

(1) — {

Qum
(e} -]
om -

@—ich.

3 - b ]
e o ot b bt £

e S B et et

=ik —4

i ®)
PROD®E{—-o
J

Owm
on Om®
Os On

(1) [configurable
7-segment display (display 1)
4 digits, red

Type Height
703570 13mm
703575 10mm

factory setting: process value

4)

Setup interface

Position depends on Style;
see dimensional drawings

= Section 3.2 “Dimensions”

(2) |configurable
7-segment display (display 2)
4 digits, green

Type Height
703570 10mm
703575 7mm

factory setting: setpoint

(5)

Status indication

6 (3) yellow LEDs for status indication
of the outputs’

2 green LEDs to display “manual
mode” and “ramp/profile program
function”

(3) |configurable dot-matrix display
{display 3)

8 digits, green

factory setting: output

{bar graph)

(6)

Keys
see below

1. no display with analogue inputs

= Section 7.7 “Display”

Keys from left to right:

PGM for programming

Exit/Hand for programming and for manual mode’
Automatic to start programs

Increment  to increase parameter values
Decrement to decrease parameter values

Enter for programming and display switching

1. In the description below the key is shown according to its function ( or ).

23




5 Operation |

5.2 Operating modes and states | -

Self-optimisation

Self-optimisation is running.
= Section 8.1 “Self-optimisation”

Alarm messages

= Section 12.2 “Alarm messages and display priori-
ties in the normal display”

(- LEDis off; @ - LEDison

24

Operating mode/ Display Notes
state
"{ Normal! display The displays present the values according to the |
' {t 15 display configuration.
{ | = Section 5.6 “Display switching”
"= ' @ . i
= factory setting: - - process value.
{ C M ' - setpoint |
(C o, . P |
- o 0 == o - output (bar graph)
BEEEEE or |
Ramp and o A ramp or a profile is run.
profile program = Section 7.5 “Ramp and profile program function” |
function (e
Manual mode e The output is modified by hand.
> Section 5.5 “Manual mode”
Oz



Vi

P

5 Operation -

5.3 Principle of operation

Normal display

. Profile program
function

' Operating level

Parameter -
level

Cdnfiguration
level 1
Configuration

level 2

Service

Time-out

Code request

Initial status

Eight segments of the program func-
tion are programmed here. "

- This level only appears when the pro-

file program function has been activat-
ed.

This level can be used to program set-
points and indicate process variables.

The parameters at this level are used
to adapt the controller to the control
loop.

This level serves to adapt the control-
ler to the control task.

The software version and the hardware
specifications of the controller are in-
dicated here.

Only accessible to service personnel.

f no key has been pressed during a

configurable period of time (factory
setting: 30sec), the controller auto-
matically returns to normal display.

In order to access some levels, a code
has to be entered first. The codes can
be changed via the setup program.

------
------------
oooooooooo

—m
Codes are entered digit by digit.

* Enter the digit with Y and k4
% Step on to the next digit with @

Normal display

= = factory setting

EXIT 32
EXIT £2
.>
S
EXIT ha

or time-out

25



5 Operation

Levels and Each level is divided into menus, thus creating a tree structure which has a se-

menus lection or a value input at the end of each branch.

Levels Menus Parameter with selection
' ' or value input

&0 -+ B N

(return to normal display) <= = automatic changeover

A

Value input % Increase the parameter value with n
% Decrease the parameter value with ﬂ

The longer the key is pressed, the more quickly the value changes. Approx.

1 sec after releasing the key, the entry is accepted automatically (display flash-

es briefly). / ‘
{

Parameters can be altered within their value range, or within the maximum val- ‘ E

ues that can be displayed (e. g. 2 decimal places: -99.99 to +99.99).

Shift decimal % Increase the decimal places with
point ENTER R E RSP AR A

% Decrease the decimal places with
+ ﬂ (the last digit must be 0)

Time input Time inputs and codes are entered digit by digit.

% Increase or decrease the value (digit)
with n and ﬂ T e o n

* Confirm the entry and select the next| ———————— = K4
digit with EHE -« L

26




Y
J

(
.

Selection

‘5’0peration
Tl
! :z 5 u
Bl

% Step upwards in the selection list
with

% Step downwards in the selection list
with n

The selection will be automaticélly
accepted after approx. 1sec.

- 5.4 Altering setpoints

Setpoint
switching

Relevant
settings

The active setpoint (see setpoint switching) is altered in normal display.

* Alter the setpoint with Normal display (configurable))
and ﬂ on
(The entry is documented on the @ o
matrix display) O ©r
u I pe o=
n ] voes® ‘30a® 32 os

If setpoint switching is programmed, the active setpoint is altered in the nor-
mal display.

Setpoint
switching
(active setpoint)

............... '
.

Setpoint 1 or program

external setpoint
with correction

Setpoint 2

Setpoint 3

Setpoint 4

Setpoint inputs via the interface have priority.

Operating level & Setpoints
Configuration level 1 = Controller  Controller inputs
Configuration level 1 = Controller % Setpoint limits

Configuration level 1 = Logic functions

27



5 Operation

5.5 Manual mo'de

The control loop can be opened by changing over to manual mode, and the
output is then adjusted manually.
* Change to manual mode with Normal display (configurable!)

% Alter the controller output : = o=
with N and §4 i i '

A o o
(The output is accepted automati- —
cally after approx. 2sec) Tm
% Terminate manual mode with Py
With modulating controllers, the A Bdhd E PR o

and n keys are used to adjust the u
clockwise/anticlockwise rotation of a ﬂ

motorised actuator. The output is only
indicated with the stroke retransmis-
sion connected.

!! - valve open T B b i g T i O
WETRL P P MY

n - valve closed

The levels can also be accessed from the manual mode. The manual mode
can be inhibited.

= Section 7.1 “Controller”
Belevant Configuration level 1 & Controller % Controller inputs
settings Configuration level 1 = Controller & Manual output
Configuration level 1 = Controller % Manual mode

Configuration level 1 < Logic functions

28




5 Operation

3 5.6 Display switching

Two display configurations can be provided that determine the‘visualisati’on of
values and process variables on the 7-segment displays and the dot-matrix
display. ‘

% Switch display over with FHE]

or automatic changeover after an adjustable interval

|Example .

e -' D D,

[ .

©O | Display 1: process value : ' ""’ -"

) TV Vemms o 0 o

© L.

= [ i

o ' : i | §

% Display 2: setpoint Ly on
| i Q| Display 3: output [3%@@%5 P

H
)
H

N - = s,
£ S
-.,9.: Display 1: analogue input 3 RO I |
[
i
% Display 2: analogue input 4 i, ! osl
o | Display 3: maths 1 o Or
&
Relevant Configuration level 1 = Display = Configuration 1+2

;. settings

Configuration level 1 % Display & Automatic display switching

29



5 Operation

5.7 Operating level

General Four setpoints can be indicated and altered at the operating level, in addition
different process variables can be displayed.

Access the level % pressing m (2x m with activated program function) in normal display or
by ... ~ . in manual mode

Value/selection Description

Setpoints Value input

Setpoint 1 . within the defined setpoint limits
Setpoint 2 &, .

Setpoint 3 &

Setpoint 4 3

Process variables

Analogue input 1
Analogue input 2
Analogue input 3
Analogue input 4
Mathematics 1
Mathematics 2
Output

Value di‘splay

s l_]j ;.l.‘ oot

i',‘{ joute

LA
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6 Parameter level

o

General

Access the level
by ...

Access code

Se]ei:i
~ parameter set

soss b gace .
% ols e ete s ef
Baee’ adede fese® sBols 17078 fewo
& bt 40 S

: 8% 3 8% 8 tees 3

Two parameter sets can be stored.

% pressing m twice (3x m with activated program function) in normal dis-
_ play or in manual mode.

The level is protected by a code.

. factory-set code: 0001

% Select parameter set with m

soses Sarer toos
.- . ..

%
$ i

Parameters Display | Value range factory- | Meaning
set .

Controller i [P, PD PLPID|PID Structure 2 refers to the second output in

‘structure = |P ), PD,PI,PID|PID the case of a double-setpoint controller.
With modulating controllers, only Pl and

;\ PID are possible.
‘ Proportional 0 — 9999 digit | 0 digit Size of the proportional band

band 0 — 9999 digit | 0 digit AT Xp1,2 =0 the controller structure is not
effective!

Derivative time 0 — 9999 sec 80 sec Influences the differential component of

0 — 9999 sec 80 sec the controller output signal
Reset time 0 — 9999 sec | 350 sec Influences the integral component of the
0 — 9999 sec | 350 sec controlier output signal

Switching cyle 0 — 9999 sec 20 sec For a switching output, the cycle time

time 0 — 9999 sec 20 sec should be selected so that the energy
supply to the process is virtually continu-
ous, while, at the same time, not overload-
ing the switching devices.

Contact spacing =H 0 — 999 digit |0 digit Spacing between two control contacts for
double-setpoint controllers, modulating
controllers and proportional controllers
with integral actuator driver.

Switching 0 — 999 digit | 1 digit Differential of switching controllers

{ ; | differential 0 — 999 digit 1 digit for Xp = 0.

‘ Stroke time 5 — 3000 sec |60sec Utilised stroke time of the control valve on
modulating controllers and proportional
controllers with integral actuator driver.

Working point ES -100 to +100% | 0% Output for P and PD controllers
(y=Y0atx=w).

Output flimiting 0 — 100% 100% Maximum output limit

-100 to +100 % | -100% Minimum output limit
Minimum relay 0 — 60sec Osec Limitation of the switching rate on
ON time 0 — 60sec Osec switching outputs

= Section 7.1 “Controller”

The display of the parameters on the unit depend on the controller
type that was selected.
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6 Parameter level

Active
parameter set

When parameter set 2 is active, the
decimal point is lit up on the right of
display 2.
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7 ConfigUratiOn_ level 1

General

Access the
level by ...

Access code

Overview

<> Controller
= Page 35

The followmg applies to the representation of parameters and functions on the
unit: .

The parameter is not displayed when

- the instrument features do not permit the function assngned to the
parameter.

Example: Output 3 cannot be conflgured when output 3is'not avallable

to the instrument.

- the parameter is irrelevant for the functlon that was prev1ously conflgured
Example: Analogue input 1 is configured to “Pt10Q”, which means that
display start/end for standard signals will not be indicated.

%* pressing m 3 times (4x @ with activated program function) in normal
display or in manual mode. '

The level is protected by a code.

factory-set code: 0002

< controller type
control direction
controller inputs =» process value
external setpoint
external setpoint
with correction
stroke retfransmission
additive disturbance
multiplying disturbance
setpoint limits =2 setpoint start
setpoint end

manual output -
self-optimisation
output 1+ 2 for self-
optimisation

dead band

fuzzy control 1
fuzzy control 2

- Limit comparators
= Page 37

function

action

switching differential
limit value

function on over/
underrange
switch-on delay
pulse function

< limit comparator 1-—8 >

LK inputs = limit comparator PV

limit comparator setpoint

- = press @!
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7 Configuration level 1

-3 Inputs < analogue input 1 — 4 = transducer ——)
< Page 40 : linearisation
measurement correction
constant cold-junction
temperature
external cold-junction
temperature
heater current monitoring
display start
display end
range start
range end
fitter time constant
customized recalibration = start value

' end value |
supply frequency |
unit - : |

<> Outputs 2 output1 — 6 < function
= Page 45. output signal
zero point
end value
output signal on
under/overrange o
< Ramp and < function u )
program function ramp slope
= Page 46 unit of slope
=» Maths/logic < mathematics 142 <> function
= Page 48 variable a
variable b
range start
range end
linearisation
logic 142
->» Display < configuration 1+2 = display1-—-3 < display value
= Page 53 decimal point
time-out
automatic display
switching
¥ Logic function 2 logicinput1 — 8
o Page 55 limit comparator 1 — 8
logic output 1+2
= Interface < type of protocol
o Page57 data format > baudrate ’
parity [
stop bit b ,
instrument address

minimum response time

-3 = press !
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. 7 Configuration level 1

7.1 Controller

Coniroller type

Control direction

Inputs of the
controller

process value
external setpoint

external setpoint
with correction

stroke
) retransmission

additive disturbance

ultiplying
disturbance

The following are set here: controller type and input variables of the controller,
setpoint limits, conditions for manual mode, the presettings for self-optimisa-
tion and the fuzzy logic.

P s H
------
H

Parameters

:Description

e o —es o,

i TR 1Y

T

single-setpoint controller
double-setpoint controller
modulating controller

proportional controller with integral
actuator driver

proportional controlier

bt I

Direct
Inverse

inverse direct

W X
inverse:

The controller output Y is > 0 when
the process value is smaller than the
setpoint (e. g. heating).

direct:

The controller output Y is > 0 when
the process value is larger than the
setpoint (e. g. cooling).

L 20 A X

..l:x l.ij l‘.'l Joola end

no function*
analogue input 1**
analogue input 2
analogue input 3
analogue input 4
Mathematics 1
Mathematics 2

Defines from which analogue inputs
or maths functions the controlier
receives the signals.

Stroke retransmission has to be
configured in the case of a propor-
tional controller with integral
actuator driver!

External setpoint with correction:
External setpoint + setpoint 1 =
present setpoint

The external setpoint can be correc-
ted upwards or downwards from the
keys (setpoint 1). The present set-
point appears on the (LED) display.

* factory-set for all, except process
value
** factory-set for process value

Factory settings are shown bold.
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7 Configuration level 1

Setpoint limits
setpoint start
setpoint end

Manual output

Manual mode
Self-optimisation

Output 1 for
self-optimisation

Output 2 for
self-optimisation

Dead band

Fuzzy control 1

Fuzzy control 2

souh e @ » oee .
T e
U 3 A8 B B O
SRR 2 B B LA

I
o

Value/selection

Description

i

o]

i
4 3

{-1999-—0 to +9999
-1999—400 to +9999

The setpoint limits are
ineffective with setpoint input
~via the interface. :

]

feote
fools
1

-100—100
101 = last output

Defines the output after changing
over to manual mode and on ovey/
underrange.

) S

enabled
inhibited

B e

enabled
inhibited

Relay
solid-state relay and logic output
analogue output

type of controller output 1 on self-
optimisation

Relay
solid-state relay and logic output
analogue output

type of controller output 2 on self-
optimisation

0— 100digit
serves to minimise the output
movement within the dead band;
e. g. with noisy signals.

Dead band

L i
i i

w

The deadband is only effective
with controller structures with |-
component.

v

0—100

0 = fuzzy control off

Intensity of the fuzzy signal added to
the controller output to improve the
control quality.

0—30-—-100

Influences the controller parameters
during activated fuzzy module to
improve the control quality.

Factory settings are shown bold.
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7 Configuration level 1

") 7.2 Limit comparators

Limit comparators (limit monitors, limit contacts) can be used to monitor an in-
put variable (limit comparator process value) against a fixed limit value or an-
other variable (limit comparator setpoint). When a limit is exceeded, a signal
can be output. '

Limit . Limit comparators can have different switching functions.

comparator . ‘ )

functions Ik1 : k2 ' k3
On On On

AL

&
¢
&
3

X w X
1 k4 k5 k6
‘~ On On On
' AL AL ;l AL
RO (. N % 1 %
w X W X w X
k7 Ik8 tk1 — Ik6:
On On Monitoring referred to the
limit comparator setpoint.
Ik7/1k8:
X e p—x“; Monitoring referred to a fixed
value AL
AL X AL X

w=limit comparator setpoint, AL = limit,
x = limit comparator process value, Xgq =differential

“se e0a 8 & wa0es ses sces . . ose o ase asese avoe
s e H £} s

S48 3 3 o H ' el 8 o
H s 38l e 3 %o . H R0 T s 3
H HIR R ARG 3 o 3 : R T H
oree “eee® $ 0 0 ot Tenel 2o LTSS A S O B

¢
‘. Parameters Value/selection | Description
Limit comparator 1 |- L IMI T 1 - Configuration of limit comparators
as in example “limit comparator 1”
- below.
Limit comparator 8 | I I TIIZ -

Factory settings are shown boid.

e I R . . ces 0 e ase eazes  seee . set 8 4 ses sszea aeee
3

.
. % ge o ¥ L) .2 H Sotes % F ) 3 st faes °F 3 .
H HIEEXRED B ] H I A [ : b2 T 1 H
B e, e Boe s : H o2t 2 F H s, 1's 3 s : H
oree ‘ee® $ "5 S ess Teesl ate Foeee ot B 3 st 1 Teses LIRSS O I A ) : ese ol

Parameters Value/selection | Description

o vee segee

EilkbTT no function
function tk1

3 e e Sl S

Function S FLINRTT DO

Pk function k8

Factory settings are shown bold.
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7 Configuration level 1

Action

Switching
differential Xgq

Limit value AL -
Function on

over/underrange -

Switch-on delay
Pulse function

Limit comparator
inputs

limit comparator
process value
limit comparator
setpoint

woso jors, 3 3 tesen 430 sess .
e TR el 4 4
LR L 5 L N o= i 4 i
SO W A 3 B N e b TP b, & 1E A

Description

Parameters Value/selection
>3 T IO HESOLUITE |absolute
FEL ST IVE [relative

(explanation see below)

0—1—100 digit

e a2 v

-1999—0 to +9999 digit

relay de-energised
relay energised

= Section 7.4 “Outputs”

if a limit comparator is connected to an output, then the setting “Output
signal on over/underrange” of the output has priority.

0 — 9999sec

-1—0 to +9999s

The limit comparator is auto-

matically reset after an adjustable

interval.

-1= The limit comparator has to be
reset with the [El=3 key or the
logic function (all displays off).

analogue input 1*

analogue input 4
mathematics 1
mathematics 2
process value
setpoint**

ramp end value

¢ [control deviation

output

* factory-set for LK process value

** factory-set for LK setpoint

Factory settings are shown bold.
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7 ConfigUration Ievel 1

Absolute

Relative

At the time of the alteration, the limit comparator acts in accordance with its
function.

The limit comparator is in the OFF status.

An alteration of the limit or the (limit comparator) setpoint could cause the limit
comparator to switch ON. Such a reaction will be suppressed, and this condi-
tion maintained until the (limit comparator) process value has moved away
from the switch-on region (grey area).

Example:
Monitoring the (controller) process value x with function Ik4
Setpoint alteration wy—w,

a) Initial status

A 4

b) Status at the time of the alteration. L
The limit comparator remains on “OFF” although the process value is within
the switch-on region.

4
ON

OFF

v

c) Control stabilised . .
The limit comparator again operates according to its function.

4
ON

OFF

v

This function also prevents a limit comparator from being triggered during the
start-up phase.
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- 7 Configuration level 1

7.3 Inputs =
The analogue inputs are configured here.
Parameters . Value/selection | Description _
Analogue input1 |2 &S LOE Configuration of the analogue inputs
‘ ; as in the example “analogue input 1”
below. '

Analogue input 4 »

Supply frequency ;. M ~ |50Hz

60 Hz

Unit SUMIT °C

°F

e0a ses B 8 saler  ese  eoee
%7 "% e s E A

R AR Ak I N I T 5 U B RGN B A R & W S H
wsos oos® § 0 8 oo Cened o2 2 NS O SR TN 1 G tens’ tened e

Parameters Value /selection | Description

oy 1L § o e
[t B E ST

no function®
4 |resistance thermometer**

-4 [thermocouple

(internal cold junction)

. ExTEM|thermocouple

(external cold junction)

i 28RS |thermocouple

(constant cold junction)
potentiometer

= | heater current 0 —50mA AC
% 10— 20mMA

. Transducer S EEREE

0—1V
lo—100mv

~1to +1V
4 [-100to +100mV L }
% |4 —20mA

0—10V

210V

-10Vto +10V

* factory-set on analogue input 2, 3, 4
** factory-set on analogue input 1

For heater current, the heater
current monitoring of the output
must also be configured (see
“heater current monitoring” below).

@: The selection of the transducers depends on the hardware configuration
of the analogue inputs.
-10/0/2 — 10V will only be indicated if configured accordingly.

= Section 9 “Retrofitting of cards”

Factory settings are shown bold.
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7 Configuration level 1

. Linearisation

Measurement
correction

boes eoe B 3 1600 e10 _edes
o D ) s’ o
ORI T T Y
H .0 2% t It §
esca "eoe® 3 "3 % oo “eced

€90 & ¥ sse & & tosee ssos
e’ S e e 3T e
Seee’ :
CRY .

O S S
CXCTE S ST 4

2 el : 3 e etels 370§ sieds s s

L] s H . I AT RN .

e 8 %3 was® § soce ¢ 8 3 Seoen

»se
"% o
e,
s

fa}

Parameters

Value/selection

Description

I e e
S TRITHAE
O A S B s 0t )

] ] ;....]

S JOT QU N

HEIRUESES

1y i;r"i i

i elsiniticiat:

....E .-..l ....I

Ly 3 b - S T L

-
luu

U ik S

linear

Pt 100

Pt 1000

Pt 500

Pt 50

Cu 50 :

KTY (1kQ at 25°Cy*
Pt K9

Ni 100

Fe-Con J
NiCr-Con E
NiCr-Ni K
NICrSi-NiSi N
Cu-ConT
Pt30Rh-Pt6Rh B
Pt13Rh-Pt R
Pt10Rh-Pt S
Cu-Con U
Fe-Con L
customized linearisation
W5Re-W26Re
W3Re-W25Re

. |W3Re-W26Re

* for other types, see setup
program (extended configuration)

for customized linearisation up to 20
interpolation points can be realised
(with setup program only).

-
Lyl

-1999 — 0 to +8999 digit

Measurement correction can be
used to correct a measured value
by a certain amount upwards or
downwards.

Examples:

measured displayed
value offset value
294.7 +0.3 295.0
295.3 -0.3 295.0

The controller uses the

@ corrected value (= displayed
value) for its calculation.
This value does not corres-
pond to the actually measured
value.
If incorrectly applied, this can
result in impermissible values
of the control variable.

Factory settings are shown bold.
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7 Configuration level 1

Constant
cold-junction
temperature for
thermocouples

- External
cold-junction
temperature for
thermocouples

Heater
current monitoring
{output)

Display start
Display end

Range start
Range end

:Nm LY

s . SO
3 3o, . [ X 7% o

LR 1A 4 SaadiH : Seee, '9 "“2'.33""2 LI e | H
e 3TN 3 eoe® 2733 1 teeer Pose® Ceneld o2e

Parameters

Value/selectlon

Description

]
o MR

0—50-100 digit

| Temperature of the cold-junctlon

thermostat

-4
-4
i

i

o

=
i
C
’ e’
=
Pt

]
L:
Ja

Analogue input 1

Analogue input 4

Measuremenf of the cold-junction
temperature with a temperature
probe.

S OSTER RS 3R

no function
Output 1

Output 6

The heater current is evaluated
using a current transformer with a
standard output signal; it can be
monitored by linking the analogue
input to a limit comparator.

The measurement is always made
when the heating contact is closed.
The measured value is retained until
the next measurement.

-1999 — 0 to +9999 digit
-1999 —100to +9999 digit

On transducers with standard
signal and on potentiometers, a
displayed value is assigned to the
actual signal.

Example:

0 — 20mA 4 0 — 1500°C.

The range of the physical signal can
be 20% wider or narrower without
triggering an alarm.

-1999 to +9999 digit
-1999 to +9999 digit

The measuring range of the transdu-
cers can be restricted for monito-
ring. Going under/overrange

(range start, range end) will result in
an alarm.

Example:
Pt100 (range: -200 to +850°C).
An alarm message is to be output
for temperatures outside the range
15 — 200°C.
— range start: 15

range end: 200

Factory settings are shown bold.
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7 Configuration level 1

Filter time constant

Customized
recalibration

Start value
End value

Customized
recalibration

wore ore 3
IR S 2
i? 30 §

3 secve s
$

oooooo
......

Parameters

Description:

mees w3 aems gome wra,

0—0.6—100 sec

To adjust the digital input filter
(Osec = fiiter off).
When filter time constant is large:
= high damping of disturbance
signals - - U
- slow reaction of process value
indication to PV changes
- low limit-frequency
(2nd order low-pass filter)

e £l

" i

-1999— 0 to +9999 digit

-1999 —1 to +9999 digit
{for explanation, see below)

factory-set access code: 0004

Factory settings are shown bold.

A signal is processed electronically (conversion, linearisation ...) to produce a
measured value via the analogue inputs of the controller. This measured value
enters into the calculations of the controller and can be visualised on the dis-
plays (measured value = indicated value).

This fixed relationship can be modified if required, i. e. the position and the
slope of the measurement characteristic can be altered.

4

100

801

Display value

: Measurement
: of controller

'Y

uncorrected characteristic
corrected characteristic

»

100
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7 Configuration level 1

 Procedure Apply two measurement points ((1); (3)), one after another, to the controller; )
they should be as far apart as possible. ‘
At these measurement points, enter the required display value (start value, end
value) in the controller. A reference instrument is most convenient for deter-
mining the measured values M1 and M2. '
Measurement conditions must remain stable during programming.

Programrﬁing * Move to measurement point (1) -
" % Enter start value (2) !

* Move to measurement point (3)
* Enterend value E (4) !

A
Display value L
® .
M2 + A+
-7 @
- - 7 i
@/ .-~ |
|
V)
Measurement
of controller
t t >
M1 M2
uncorrected characteristic A = start value )
----- corrected characteristic E = end value 1 )
M1 = measurement 1 A = offset b
M2 = measurement 2

If recalibration is carried out without reference instrument, the offset A
must be taken into account when moving to measurement point (3).

To cancel recalibration, the start and end values have to be programmed to
the same value. This sets the start value to 0 and the end value to 1.

Any subsequent recalibration will otherwise be based on the corrected char-
acteristic.

1. If start value=0 or end value =1 is to be set, then the value must first be altered
using n or n to enable correction.
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7 Configuration level 1

) 74 Outputs

The outputs are configured here.

ki R 4 =S L ITRUITR
Parameters Value/selection | Description
Output 1 . - =2OUTRUTL - . ‘Configuration of the outputs as
o : — shown in the example “Output 1”
: ‘below. :
Output 6. SOLEITRUITS -

Factory settings are shown bold.

Parameters Value/selection | Description
Function S FUIRTT L no function*

analogue input 1

'/( h

analogue input 4
mathematics 1
mathematics 2
process value
setpoint

! framp end value
4 | control deviation
output

setpoint 1

setpoint 4

controller output 1**
controller output 2

" | address value

limit comparator output 1

limit comparator output 8
logic input 1

P

logic input 8

logic 1

logic 2

manual mode

supply for 2-wire transmitter

* factory-set on all outputs
except output 1

** factory-set on output 1

A0 — 10V

L2 —1ov

-10 to +10V

0 — 20mA

i |4 — 20mA

-20 to +20mA

Factory settings are shown bold.

|

Outputsignal for |- = I Ghish
analogue output

foole Jasle
SRSk

foute

S0 bd
1]

1.
fr i

i
R
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7 Configuration level 1

s s
oooooo
33

§ woxse g

40 srae e
H R B PRI T I eI T T
LA T A S T e L0 S T T Sadt R I 1 3
Pee® 32 oo 3 enns e fees® 3 2 e® 3 ode

€o2so outs 8 8 veges e

EO ey

Parameters Value/selection | Description
Zero for 2> ETHETUAL ' E -1999 — 0 to +9999 digit
analogue signals ' ‘
End value for > EMDELUE 1G5, -1999 — 100 to +9999 digit

analogue signals , S ‘
‘ A physical output signal is assigned
to the value range of an output
variable. A

Example:

Setpoint 1 (value range:
150—500°C) is to be output via the
analogue output (0—20mA).

i.e.: 150 — 500°C A 0 — 20mA
zero: 150

end vailue: 500

(& Setting for analogue controller
outputs with direct action ,
(e. g. cooling): )
zero: 0 v

end value: -100

Output signal for S EAMOGEFTT X 0—101
over/underrange 101=last output signal is
retained
The output produces a defined |
signal.

&= If the output is a controller
output, the controller switches
over to manual mode and the
settings for manual output
apply. |
= Section 7.1 “Controlier”

Factory settings are shown bold.

7.5 Ramp and profile program function

The ramp or profile program function is activated here. v
Parameters Description
Function S FLTT D no function
ramp function
profile program function
Ramp slope =Dl FE 0—999
Unit of slope S> L EIT i+ | degree Celsius/minute

degree Celsius/hour
" |degree Celsius/day

Factory setting are shown bol‘d.
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Ramp
function

Profile program
function

Starting the
program

Holding the
program

A rising or a falling ramp function can be implemented. The ramp end-value is
determined by the setpoint input.

Y-
O — setpoint
------ process value

wi

1 power on (w1 active)

t2—t3 power failure/manual mode/probe break
14—t5 ramp stop

t6 setpoint switching to w2

@ The ramp function is interrupted on a probe break ot for manual mode.
The outputs react as for over/underrange (configurable).

It is possible to produce a profile program with up to eight segments. When

this function is activated, an additional level (F RS EREFLT) appears on the

screen at which the eight segment setpoints (-- =i — W EEGHEE)
and the eight segment times (T =ZEGSLI — T =) are
programmed. -
& Ll = Start at process value
W_SEG02
. W_SEGO08
D -
e
CW_SEGD7 N\
W_SEGO1 '
l I r*r_ssew ]T_SEGOGI t

T_SEGO1 T_SEG02

The program starts at the process value or the program start (adjustable via
the setup program only!). When starting at the process value, the profile is
searched to find a setpoint that corresponds to the process value at the in-
stant of the start. The profile then continues from this point. If the process val-
ue is outside the profile, a start is made at the first program segment. With
segments that are not required, the segment time must be 0.

% Start and cancel program with

or via the logic function

% Hold and continue program with
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7 Configuration level 1

7.6 Maths and logic module

Mathematics 1
Mathematics 2
Logic i

Logic 2

Function

Variable a

" Variable b

Range start
Range end

This menu is shown only with enabled maths and logic module.

sor o0n_ 1 8 gewe wgs owes
P R EDT T T
ILRKE B I

o eazve @ 8 evea s
HD H
$2003 “eco

LS
0% o
o

P
o3 ool ot S
H %:':""‘. [ e . ? LR e
e ST 3 0N eeee” Taeee Cene® Yeood

Parameters

Value/selection

Description

Configuration of mathematics as
shown in example “Maths 1” below.

¥

%
HIE

T
INIRUIR

l'll fool:

Jote

no function
logic formula

L
l'l.i

no function
logic formula

noss _wea_ @ oso
¥ e o 2 2 o
H 2 3P teen $ % e
H LRI I ) 3 e
oo “eca” & 70 & 2o Yeort

Factory settings are shown bold.

Parameters

Description

§ e e e e b 8

fovenlt 2 35
=Deeidpdil ] L LERd

no function
difference (a-b)
ratio (a/b)

" |humidity (a;b)

maths formula

analogue input 1

analogue input 4
mathematics 1
mathematics 2

analogue input 1
analogue input 2
analogue input 3
analogue input 4
mathematics 1
mathematics 2

-1999 to +9999sec
-1999 to +9999sec

Definition of a value range for the
result of a mathematicatl calculation.
Iif the value range is infringed, an
alarm message will be produced.

Factory settings are shown bold.
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7 Configuration level 1

Linearisation

Ratio control

Humidity
control

I soae LY 45 . e & ecoa
. o3 ENC SO TRt SO 30 H 2% o So ot ol MEP L 3 o
HEERE LT IR H B B e B | IR e L L I A R e H
s Tase® 3 '3 3 ade Ceoed B T3T T % 3l esea” lacse ese® “eal 3338 T 11 e s

Value/selection | Description

f H‘I oo ouls

linear

Pt.100 -

Pt 1000

Pt 500

Pt50

. |Cub0 -

Pt K9

Ni 100
Fe-CondJ
NiCr-Con E
NiCr-Ni K
NICrSi-NiSi N
Cu-ConT -

: 1 Pt30Rh-Pi6Rh B
= |Pt13Rh-Pt R

= |Pt10Rh-Pt S
if|Cu-ConU

{. |Fe-ConL

&4 | customized linearisation
= |W5Re-W26Re
= |W3Re-W25Re
2= | W3Re-W26Re

Factory settings are shown bold.

R A 1
e s R e B

2R

-4 3 W

1

o S F L

CUETCT SO L b

i ....!

The control is always based on variable a.

The maths module forms the ratio of the measurements a and b (a/b) and. pro-
duces the setpoint for the controller. The ratio of the measured values a and b
can be called up and indicated via the “Maths 1” or “Maths 2” functions.

The required ratio a/b is programmed in the setpoint input as setpoint (ratio
setpoint). T S ‘ - T

E1 IMf:hen;a;vk I .g,wen- El1= Analogeingahg 1 (Variable b)
Y anzeige E2 = Analogeingang 2 (Variable a)
E2 (! | w = Sollwert '
| i wv = Verhéltnissollwert -
IWV_’ W * b X = lStWert .
= |l xw = Regelabweichung Regler
X->Ox—“-’> —

The humidity controller receives the process value from a psychrometric hu-
midity probe through the mathematical linkage of wet bulb and dry bulb tem-
peratures.

Variable a - dry bulb temperature
Variable b - wet bulb temperature
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7 Configuration level 1

The formula character string consists of ASCll-characters and has a maxi-
mum length of 70 characters.

Formula input

- The formula can only be entered in the setup program.

- The formulae can be entered freely according the the usual mathematical
rules. ‘

- Spaces can be inserted in the formula character string without restriction.
- No spaces are allowed within function designations, variable names and

- constants.
Mathematical Mathematical signs and functions
formula :
Priority | Mathematical sign/function Note
high [() brackets
SQRT, MIN, MAX, LOG, LN, SIN, | functions
COS, TAN, ABS, EXP, INT, FRC
" exponent (xY)
+, - sign
s/ _ multiplication, division
fow |+,- addition, subtraction
- Variables

Variable name Note

E1 analogue input 1

E4 .a.r-walogue input 4

M1 mathematics 1

M2 mathematics 2

X process value

WR controller setpoint

WE ramp end value

Xw control deviation

Y output

w1 setpoint 1 (operating level)

w4 ;étpoint 4 (operating level)

YH output heating

YK output cooling

ADRA storage address (analogue)

TEMP temperature at terminals

T0 sampling time

RXK1 controller output 1

RXK2 controller output 2
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7 Configuration Ievel 1

Variable name -

Note )

ADRB storage address (binary)
LK1 output limit comparator 1
- |LK8 | output limit comparator 8-
5,1 . Iog'ic' input1- - '
|88 logic input 8
L1 logic 1 '
2 logic 2
HAND manual mode
Functions
Syntax Function
SQRT(a) square root of a
Examples: SQRT(E2)
SQRT(13.5+E3)
MIN (a1, a2 ...} [returns the smallest value of a series of arguments
Examples: MIN(3, 7) (returns the value 3)
MIN(E1, E2, E3, 0.1)
MAX (a1, a2 ...) | returns the largest value of a series of arguments
Examples: MAX(3, 7) (returns the value 7)
MAX(ET1, E3, ES3, 0.1)
LOG(a) logarithm to base 10
Examples: LOG(1000) (returns the value 3)
LOG(E1/100)
LN(a) logarithm to base e
Examples: LN(2.71828128) (returns the value 1)
LN(E1/100)
SIN(a) sine of a
a in degrees (0 — 360°C)
Examples: SIN(90) (returns the value 1)
SIN(E1*360/100)
COS(a) cosine of a
a in degrees (0 — 360°C)
Examples: COS(180) (returns the value -1)
COS (E1*360/100)
TAN(a) tangent of a
a in degrees (0 — 360°C)
Examples: TAN(45) (returns the value 1)
TAN(E1*45/100)
ABS(a) absoiute value of a

Examples: ABS(-12) (returns the value 12)
ABS(13.5+E3)

o1




7 Configuration level 1

Logic formula

Syntax Function
EXP(a) exponential function e? ,
Examples: EXP(1) (returns the value 2.718)
EXP(E1/100) ’
INT(a) integer portionofa
Examples: INT(8.3) (returns the value 8)
o INT(E1) : '
FRC(a) decimal portion of a B
Examples: FRC(8.3) (returns the value 0.3)
FRC(E1)
Logic operators
Priority | Operator Note
high  {() brackets
NOT, | negation
AND, & AND finkage
XOR, A exclusive OR linkage
low OR, ! OR linkage
Variables
Variable names Note
RXK1 controller output 1
RXK2 controller output 2
ADRB storage address (binary)
Lk1 output limit comparator 1
LK8 output limit comparator 8
B1 logic input 1
B8 logic input 8
HAND manual mode

Edge recognition

Edge Note
/ variable is “TRUE” only with rising edge (e. g. /B1)
\

variable is “TRUE” only with falling edge (e. g. \B1)
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7 Configuration level 1

_ 'Ena‘bling'math_s :

and logic:
module

7.7 Display

Configuration 1
Configuration 2

Time=-0ut

Autor:;jatic
display switching

1?,\.

Display 1
Display value

Decimal point

Constants

Constant name. Note
TRUE 1 logic 1
FALSE Iogic 0

" The maths and logic module can be enabled through a code via the setup pro-

gram.

= Extras & Enabling extra Codes

The two dlsplay configurations are set here, as well as the time-out during
configuration at the levels.

TR
¥ e

Value/selection |Description

Configuration of the displays as
shown in the example
“Configuration 1” below.

i
5
1]

= 0 — 30— 9999sec

O=time-out OFF

Interval after which an automatic
return to normal display occurs if no
key is pressed.

S TR i o 0—9999sec
O=automatic changeover OFF
Interval between the changeover of

the two displays

Factory settings are shown bold.

T soess soe  eece 02es  ses  eses sese @
s - A e R H

el e, "a ¢

I ] .9 S8 3 Cee i’ d olste

L B B wndt T 1 3 LI ) . § H Lt B
E e o3e Teoed ols L | Sesee 3 2

Value/selection |Description

no function
analogue input 1

analogue input 4
mathematics 1
mathematics 2
process value
setpoint

L4 lramp end value
L} |control deviation
output

address value

m

T I XXXX. — X XXX

Factory settings are shown bold.
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7 Configuration level 1

H
-------

Parameters Value/selection | Description
Display 2 STl EF LAY ,
Display value =2 DIZFLLWSL RO LT [no function

Decimal point < DECFOINT L e XUXXK. ... X XXX )
Display 3 A o T e (R )
Display value 5 TISFLUAL MO FURCT o function &)

i3 % lanalogue input 4
MaTHE 1 |mathematics 1
MAaTHES E [mathematics 2
i process value
= FIMT |setpoint
L FEMIIV jramp end.value
FLLEL [control deviation
LT output
LI ZF L |address value
I7d limit comparators (switching states)
ER bar graph output
% ki |bar graph control deviation
I I ZSF L. [text display
switching states of ;
limit comparators: 876 5 4 3& i
bar graph output:
1-setpoint ctrl, 0% 100%
and prop. ctrl.  BEIEEEEE -
2-setpoint ctrl. -100% 0% 100%
oncs mace saen sasss ST sasre aween beoen
bar graph control deviation:
50°C  0°C 50°C
Decimal point > DECRFOIMNT L a XXX, — X XXX

FRIR T T I

Gl OE g
METHE L
M THE =

N

SETFOIMT
fres b P B RS
CHTRLTEL
ST

el DI EFL

analogue input 1

analogue input 4

‘mathematics 1
‘mathematics 2

process value
setpoint

ramp end value
control deviation
output

address value

i
AhisaLE 4

analogue input 1

Factory settings are shown bold.

Decimal point If the value to be displayed can no longer be represented with the pro-
grammed decimal place, then the number of decimal places will be automati-
cally reduced. If, subsequently, the measurement becomes smaller then the

number will be increased to the programmed decimal point value.
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7 Configuration level 1

Logic input 1
Logic input 8
Limit comparator 1

Limit comparator 8

Logic 1
) Logic 2
{
{
| Switching
action

7.8 Logic functiohs

Functions are assigned here to the logic SIQnals of the logic inputs, hmlt com-
parators and the loglc module.

voen os8 govee
PP RS
b ide
eoss buaa® 343§

LR e
LI I ]
oo %eued

Desbription

b

1

o Ceeas

e . .. . e

S il T RS
(RACE § Tooms § %ea feus®
I e W uredie il 3

i fda il 3
PR ar———

2> i s b a2

P ool B

alens  ofose
T ] o
T e BT

L

Parameters Value/selectlon
S OSIM B " |no function -

- T | start self-optimisation-

| manual mode inhibit

all displays off

.cancel self-optimisation
changeover to manual mode-

ramp stop

ramp off

setpoint switching
process value switching
parameter set swntchmg
key inhibit

level inhibit

text display”

* A maximum of 10 texts are input
and assigned to the logic functions
in the setup program

The functions are active when the
contact is closed or the switching
status is “ON".

All displays off:

- all displays are switched off

- limit comparators are acknowi-
edged

Text display and all displays off:
response according to priority list

Factory settings are shown bold.

The logic functions are activated via the logic inputs (floating contacts (switch-
es/relay contacts)), limit comparators or logic.

ON

OFF

switch-on__|

edge

4 floating contact
or switching pulse

7 N

| switch-off

edge
v g

v

-

ON - contact closed
OFF - contact open

The functions are divided into two groups:
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7'Configuration level 1

Edge-triggered
functions

State-triggered
functions

Combined
logic functions

" (logic inputs, limit comparators and | Control variable - State

The logic function reacts to switch-on edges. ]
The following functions are edge-triggered:

- start of self-optimisation

The logic function reacts to ON or OFF switching states.

A combination of two control variables

logic) is used to implement the func- | | ogic input 1
tions setpoint/process value switching. ‘

Any control variable can be selected.
The states Z1 — Z2 are assigned to the
control variables in descending order
of the control variables (see list on the

Logic input 8 71
Limit comparator 1 ‘
- p 22

right). j ‘ )
Limit comparator 8
Logic 1
Logic 2

Example: Example: Logic input 1

The process value is to be selected via

one logic input and the state of one limit - ; 71| |
comparator. 'i |

This results in the following assignment:

Z1 - logic input 1 Operating contact 1
Z2 - limit comparator 1 ON L 72
OFF R

Setpoint Process value Z% i S
setpdint 1/external setpoint/ configured controller process value 0" }
program ._
setpoint 2 analogue input 2 01
setpoint 3 analogue input 3 110
setpoint 4 analogue input 4 1 1

0 = contact open /OFF 1= contact closed /ON

@D If switéhing between two setpoints or process values only is re-

quired, then only one logic function has to be configured.

If more than two logic functions are configured to setpoint switch-
ing (process value switching), then only the first two (see list “Con-
trol variable - State”) are significant.
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7 Configuration level 1

ey

' 7.9 Interface

L S R '3 520 8 B eosoa Pases 000 $1068 006D - 4000
¢ v 20, 8 & () o e de s 50 16O ¢ h
: $8% 2 2o 2 3 e & 3002 sace  Seea’ Savo $oes
H St 393 3 20 eodd : e 8% ¥ | e, Y
st “eue’ T e 030 “ecdl 23 s 8 "% 8 Geess 3% 3 wess Sssee

Parameters Value/selection | Description

-
H

- Protocol type SFEROTOCOL MODbus/Jbus

MODbus int

" Data format L AT
' Baud rate - TS B&sLD 1200 baud
V : 2400 baud -
4800 baud
9600 baud

19200 baud

no parity

odd parity
even parity
zero parity

Parity o > FaRl

1 stop bit

’ ‘ Stop bit 2> ETOFEI
= 2 stop bits

Unit address 0—1—254

i) 8
4

Minimum 0—500msec
response time
g Minimum period of time that elapses
- between the request of an instru-
ment within a data network and the

response of the controller.

Factory settings are shown bold.

(gc Interface description B70.3570.2
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8 Optimisation

8.1 Seif-optimisati_on

Procedure.

Start of self-
optimisation

1a) SO in the start-up phase "~ b)SO at setpcirit'
| Start of SO xp St ofSO
| | .
]
] N L |
'l""— e R ot o offe e e s e SWItChing W-—W
! line 1
_ I ‘
|
|
P 1 P
t t

Self-optlmlsatlon SO establishes the optlmum controller parameters for PID or
Pl controllers. :

Depending on the controller type, the following controller parameters are de- -
fined: -
Reset time (Tn1, Tn2), derivative time (T v1 Tv2), proportlonal band (Xp1 Xp2),

switching cycle time (Cy1, Cy?2), filter time constant (dF)

The controller selects one of two procedures (a or b) |n accordance with the
size of the control deviation.

The types of the controller outputs have to be defined for self-
optimisation.

= Section 7.1 “Controller”

Self-optimisation is automatically ter-
minated, or can be cancelled.

ii
R

Starting self-optimisation is not | g = 5 do P FTE e F
possible with active level inhibit. m+
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8 Optimisation

8.2 Checking the optimisation

Start-up

procedure

Control
response

The optimum adjustment of the controller to the process can be checked by
recording the start-up with the control loop closed. The diagrams below indi-

cate possible maladjustments and how these can be corrected.

The control response of a third-order control loop of a PID controller is shown
as example. However, the procedure for adjusting the controller parameters
- can also be applied to other control loops. ‘

X

X

/\‘ W /-\ e
\_/
Xp too large Tn, Tv too small
t
X
Xp too small Tn, Tv too large
t
/\ w
Na—" SN
Cy too large optimum
setting
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8 Optimisation

s’

~ various controller structures, the con-

When the fuzzy module is activated,

8.3 Fuzzy parameters

In addition to the algorithmsvfor the

troller software also includes a fuzzy | w
module. This can be used to improve | ¢
both the control ‘and the disturbance |
response of controllers with I-action.

{(w—x)

the output y is made up of the control- | , module
ler output and the output signal of the }—-—

fuzzy module. - B

The parameter Fc1 affects the intensity of the fuzzy signal:
Fci=0:  Fuzzy module not activated '
O<Fci1<100: Fuzzy module activated

If the fuzzy module activated by Fc1 makes corrections to the output y,
the reset time T,, is influenced during correction.

The parameter Fc2 is used to adjust the degree of influence on the reset time
Th-

Fc2 =0: no influence on T,

0<Fc2<100: influence on T,

When supplied, and also after self-optimisation, the fuzzy parameters are set
to Fc1 =0 and Fc2 = 30.
The fuzzy module can be activated at any time by setting Fc1 > 0.

The setting Fc2 = 30 is suitable for many applications. The optimum setting
can be determined with the aid of the table below.
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8 Optimisation

, } Action | Reaction _
Disturbance Fel 4 disturbance amplitude -
¢ . reduced, stabilisation
: | time increased
: Fc1 ¥ | disturbance amplitude
Disturbance response without increased, stabilisation’
fuzzy logic 1 | time reduced '
o~ L Fc2 | stabilisation time reduced
w : N ~—— t
1 .
Disturbance response at | Fe2 | stabilisation time
Fe1> 0, Fo2 = 30 Increased
w t
Disturbance response at F )
Fc1> 0, Fc2 > 30 |
w = t

&

If the fuzzy module is inactivated (Fc1=0), Fc2 is also ineffective

The action and sensitivity of the fuzzy parameters depend largely on
the process to be controlled.

The influence is greater in the case of proportional controllers than
with switching controllers.

/

b;
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Identifying the
card

R

1

Configuring
the analogue
input

R

9 Retrofitting of cards

The following steps are necessary for retrofitting cards:

@} Only qualified personnel are permitted to retrofit cards.

A The cards can be damaged by electrostatic disbharges. Avoid electro-
A& static charges during fitting and removal. Carry. out the card change on
- a workbench which is earthed.

* Identify the card by the sales no. affixed to it.

Cards : Code | Sales No.
Analogue input 3 and 4;
Universal input 1/2 | 70/00366099

Qutputs/logic inputs:

Relay (changeover contact) 1 70/00366100
Solid-state relay 230V 1A 2 70/00366101
Logic 0/5V 3 70/00366102
Logic 0/22V 4 70/00366103
Analogue output 5 70/00366104
Supply for 2-wire transmitter 6 70/00366105
Two logic inputs 7 70/00366106
RS422/485 interface 54 70/00366107

The analogue inputs are supplied ex-factory as universal inputs. They can be
reconfigured to the standard signals -10/0/2 — 10V.

% Re-arrange push-on jumpers as in the diagram below

Universal input /
(remaining ranges)
a O
[Coo0 R 12 0G0, |
=l O
i ih =
= .
Voltage -10/0/2 — 10V 0 000 DDD D C 3
[ooGcon {r 0000 = 1
/
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9 Retrofitting of cards

Removing the % Pull off setup plug -
gg:::iger % Press together the knurled areas on
the panel top and bottom (or left and
right with landscape format) and pull
out the controller chassis. '
Assigning the * Determine the corresponding slot for the card
slot
Slots
A
Analogue input 3 E‘ % %
=Y / /
Analogue input 4 3‘ ?

=3

- Serial interface
RS422/485

1
wgormus2d Q| [} |emE outous
flcfﬂgoi:i:: S;SC?G 3‘ % &= Eompm 2
3
iemer® S| |] |emEoupus
,,~ Type 703570 only /Q/ - E output 4
% &= Eo&pm 5
% & E Output 6
L -
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9 Retrofitting of cards

-

Inserting the % Pull off the guide plate (1)

card % Insert the card into the guide until the projections on the card snap into

the notches provided (2).

Inserting the % Fit on the guide plate
controller

g % Push the controller chassis into the case until the lugs (underneath the
chassis

knurled area) snap into place.
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9 Retrofitting of cards
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10 RS422/485 interface

The controller can be integrated into a data network via the interface. The fol-
lowing applications can be implemented, for example:

- process visualisation
-"system control
- generating a report

[125.3 3 [125.3 ¢ [125.5] $
[ed . : T P 260 .« ¢
e T e R
500000 500000 (600000

The bus system is designed on the master-slave principle. A master computer
can address up to 31 controllers and instruments (slaves). The interface is a
serial interface to the RS422 and RS485 standards.

The following data protocols are possible:

- MODbus protocol
- Jbus protocol

@D Interface description B70.3570.2
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10 RS422/485 interface
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11 Accessories

11.1 External relay module ER8

Connection -

Configuring
the relay
module

Through the use of the external relay module ER8, the controller can be ex-
panded by eight relay outputs (changeover contacts). Communication with the
controller is via the RS422/485 interface. All signals for switching outputs can
be produced. Configuration is via the setup program only

= Section 7.4 "Outputs”

If the relay module ER8 is connected to the mterface no further com-
munication is’ possnble via the mterface '

The electrical connection is carried out like the connection to an RS485 inter-
face.

Type 703570: Terminal strip 2, terminal 345
Type 703575: Terminal strip 2, terminal 345

% Activate the relay module via the setup program
Edit & Settings only via setup < Expanded configuration

This activates the menu Edit =» External relay module.

% Configure the relay module

If the setup plug is connected to the controller, the relay module
will not be operated and the relay contacts are de-energised.
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11 Accessories

11.2 Setup program

A setup program for Windows® 95/98/NT4.0 is available for easy configuration
of the controller. ‘

Hardware requirements:

- PC-486DX-2-100

- 16 Mbyte RAM

- 156 Mbyte available on hard disk
- CD-ROM

- 1 free serial interface

The progkam shows the current configuration as a list in the background. The
corresponding entry template is called up by double-clicking on the list, or via
the menu '

Limit comparators:

No function configured!

Analog inputs:

Supply frequency; 50 Hz Unit: °C
Input 1: - Resistance thermomster
Linearisation; Pt 100
Measurement correction: 0.000
Filier time constant: 0.600
Range limiting: Start:  -1998 End: 9999

Input 2: - Not connected ’ %
Input 3: - not fitted

Input 4: - not fitled

Outputs:
Outputi: Relay output
Function: Controlier output 1 (switching)
Qutput signal on over/underrange: of
Oulput2: Analog output 0.20 mA
__ Fungti no function )
B LR S E A 41

PRSI

Some controller functions can only be configured via the setup program:
- Customized linearisation (input of a linearisation table)

- Display brightness

~ Switching off code request

- Configuring relay module
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12 Appendix

12.1 Technical data

Thermocouple input

Ambient

-

Designation Range . Meas. accuracy
) . temperature ervor

Fe-Con L : -200 +300°C <0.25% 100 ppmper°C
Fe-Con J EN 60 584 -210 +1200°C <0.25% 100 ppm per °C
Cu-Con u L -200 +600°C <0.25% 100 ppm per.°C
Cu-Con T EN 60 584 -270 4+400°C <0.25% 100 ppm per.°C
NiCr-Ni K EN 60 584 =270 +1372°C <0.25% 100 ppm per-°C
“NiCr-Con E o -270 +1000°C <0.25% 100 ppm per °C
NiCrSi-NiSi N EN 60 584 =270 +1300°C <0.256% - 100 ppm per °C
Pt10Rh-Pt S EN 60 584 "-50. ° +1768°C <0.25% 100 ppm per °C
Pt13Rh-Pt R EN 60 584 -50 +1768°C <0.25% 100 ppm per °C
Pt30Rh-Pt6Rh B EN 60584 -0 — 1820°C <0.25% 100 ppm'per °C
W5Re-W26Re - 0— 2320 °C £0.25% 100 ppm per °C
W3Re-W25Re 0 — 2400 °C <0.25% 100 ppm per °C
Cold junction Pt100 internal , external or constant

Resistance thermometer input

Designation

g et

Type of connection

G e NS 2 e

Pt 50,500, 1000 " EN 60751 2-wire/3-wire X 50 ppm per
KTY11-6 2-wire -50  +1580°C £1.0% 50 ppm per °C
PtKo 2-wire lithium-chloride sensor

Sensor lead resistance

max. 30 per conductor in 2-/3-wire circuit

Measuring current

250pA

Lead compensation

not required for 3-wire circuit. For 2-wire circuit, lead compensation can be provided in the softw:
by process value correction. arel

Input for standard signals

Designation Range Meas. accuracy Ambient
temperature emror
Voltage 0 - 10V, input resistance Rg > 100k <0.05% 100 ppm per °C
-10 — 10V, input resistance Rg > 100k <0.05% 100 ppm per °C
-1t0 +1V, input resistance Rg > 100kQ <0.05% 100 ppm per °C
0— 1y, input resistance Rg > 100kQ <0.05% 100 ppm per °C
0 — 100mV, input resistance Rg> 100k <0.05% 100 ppm per °C
-100 to +100mV, input resistance <0.05% 100 ppm per °C
Rg > 100k

Current 4 — 20mA, voltage drop £ 1V <0.05% 100 ppm per °C
0 — 20mA, voltage drop s 1V <0.05% 100 ppm per °C
Heater current 0 — 50mA AC S1% 100 ppm per °C

Potentiometer

min. 10082, max. 10kQ2

Measurement circuit monitoring

1

Transducer

Over/underrange

Probe/lead short circuit?

Probe/lead break

Thermocouple

©

Resistance thermometer

Voltage 2— 10V . e °
o -— 10V . - .
Current 4 — 20mA ° ° °
0 —20mA ° - _

Potentiometer

min. 1009, max. 10k

@-recognised  ~= not recognised

1. In the event of an error, the outputs move to defined states (0%, 100%, -100% configurable).

117 Standard version
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12 Appendix

Outputs

&

load resistance

20mA

Solid-state relay
contact life

Rioag 2509 min,

1A at 230V

Voitage
output signals
load resistance

1010 +10V/0 — 10V/2 — 10V
Rload 5008 min,

Current
output signals
load resistance

-20to +20mA /O — 20mA /4 — 20mA
Rioad 450£2 max.

Supply for 2-wire transmitter

voltage 22V
current 30mA
Controller

Controller type

- proportional controller with integral actuator driver

Controller structures P/PD/PI/PID
A/D converter resolution better than 15 bit
Sampling time 210msec

Electrical data

Supply (switched mode power supply)

20 — 53V AC/DC 48 — 63Hz

Test voltages (type test)

to EN 61 010, Part 1
overvoltage category |I, pollution degree 2

Power consumption

10VA max. for Type 703570
7VA max. for Type 703575

Data backup

EEPROM

Electrical connection

at the rear via screw terminals,
conductor cross-section up to 2.5mm?
and core-end sieeve {length: 10mm)

Electromagnetic compatibility

EN 50 081-1, EN 50 082-2, NAMUR recommendation NE21

Safety standards

to EN 61 730-1 for Type 703570
to EN 61 010-1 for Type 703575

Housing

Housing type

plastic housing for panel mounting to DIN 43 700

Type 703575/1... 703575/2... 703570/0...
Bezel in mm 48 x 96 (portrait) 96 x 48 (landscape) 96 x 96
Depth behind panel in mm 130 130 130
Panel cut-out in mm 45406  gp+0.8 g2+0.8 x 45+08 92+0.8  g2+0.8

Ambient/storage temperature range

-5 10 50°C /-40 to +70°C

Climatic conditions

rel, humidity not exceeding 90% annual mean, no condensation

Operating position

unrestricted

Protection

to EN 60 529,
front IP65, rear IP20

Weight (fully fitted)

approx. 420g approx. 420g approx. 730g

.7 Standard version
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12 Appendix

.

b 12.2 AIarmmesSages Vand__diSpIay priorvities in the normal display

_Alarmvmessages in plain language (matrix display)

" | Priority Display - ' Notes ' » '
high (no display) _ Logic function “All displays off” is configured and active
- ‘ - | Probe break or short-circuit at input x

e, e, e e 3
odeds &4
ER)

1
j

I

i ' Oveﬁange at input x

Undertrange at input x

Overrange (maths module)
{calculation result > range end)

Underrange (maths module)
(calculation result < range start)

Mathematical error
(violation of mathematical rules; impermissible values)

Logic error
(violation of mathematical rules)

Error on relay module

(Text) ' Text display (logic input 1)’

(Text) Text display (logic input 8)
| (Text) Text display (limit comparator 1)
(Text) Text display (limit comparator 8)
(Text) Text display (logic 1)
(Text) Text display (logic 2)
SOAaCT TVE Self-optimisation has been activated
‘ low (display as configured) -

Acknowledging alarm messages
& On pressing the key, the message disappears.
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12 Appendix

Alarm messages in numerical display

Display Notes .

gg9499, - Overrange

G ey pd i L or BrRCEIMED OEL - Probe brealf -
(segment display flashes)

- 899 Underrange o

E R b ; (segment display flashes)

R R S R :

- No measurement
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12.3 Character set for matrix display

The special characters for text entries in the setup program are shown below.
They are entered from the keys using the key combination Alt + XXX

12 Appendix

o [=
1. |88
2 34
3 35
4 36
5 37
6 38
|7 39
8 40
9 41
10 - 42
11 43
12 44
13 45
14 46
15 47
16 48
17 49
18 50
19 51
20 52
21 53
29 54
23 565
24 56
25 57
26 58
27 59
28 60
29 61
|30 62
31 63

© ONO O D ON = O ~— -

A - -

=NV

S322238¢2

72
73
74
75
76

78

79

80
81
82

84
85

87

89

91

93

94
95

)= —m~ N<XXZIT<KCHVWIPDUITOZEZrXaec—-—ITOTNMMOTOT> O

%

97

98

o

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

’

]l Y— A~ N X E < C ~® = 00T 0 33 —X— —=TQ -0 00T

128
129

130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

X M e C:Ox‘<= co o O O: O>Fﬁ 8 Th o Dt —=¢ = =1 @ @ O O O O 0 D O £ )

1160

161.

162

163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

[t

2 Th

o = W

TR
193
194
195

196

197

198

1198

200

201

202
203
204
205

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

224

|225
226

227

- |228
{229

230

231

232
233
234
235
236
237
238
239
240
241

242
243
244
245
246
247
248
249
250
251
252
253
254
255

)m@gmboe«:qmnﬁmQ‘

200 — 210 reserved for bar graph display
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12.4 Instrument features (configuration level 2)

The software version and the hardware features of the process controller are

shown here
AN SN ,
Parameters Value/selection Description
Version > AR E T L R i B version number
VDN number LT MO, £ T.*“..* gy Ff D standard version
’ RO VDN number
(change of the standard
version)
Analogue input 3 = M= P4 universal-input
Analogue input 4 =I5 TES voltage input
-10/0/2 —10V
Analogue inp. 1 10V |=> T Lastd RN not available
Analogue inp. 210V |= I i i TEE available
Analogue inp. 310V |~ I 4t
Analogue inp.4 10V |=> IS 1k
Slot 1 SOUTEUT L not available
Slot 2 HTRUTE relay
Slot 3 FLITE solid-state relay
Slot 4 FIET S analogue output
Slot 5 FUTE logic output 5V
Slot 6 LT e logic output 22V or
voltage output for
2-wire transmitter
Lim Ik two logic inputs
Setup interface SZETUF not connected
connected
Interface IMTERFOE not available
SoEtE RS 422/485
Mathematics Mo THLE not avaiiable
available
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13 Index

A

Accessories 70
Action 38
Alarm messages 73

- Analogue input 9, 40

~ configuring 63
Approvals 9 -

B

- Basic type extension 9

C

Card

identifying 63

retrofitting 63
Code request 25
Cold-junction temperature

“constant 42

external 42
Configuration level 1 25
Configuration level 2 25
Connection diagrams 76-20
Control direction 35
Controller 35
Controller chassis, removal of 14
Controller type 35

D

Data format 57
Deadband 36
Decimal point
shift 26
Dimensions 17-12
Display 53
Display end 42
Display start 42
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H
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L
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@ If any servicing is required, the instrument must be
returned to the main factory.
In accordance with the recommendations of
Germanische Lloyd, specific applications require
the availability of a replacement instrument.
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Please read these Operating Instructions before
commissioning the instrument. Keep the operating
instructions in a place which is acceSS|ble to all
users at all times. .

Please assist us to improve these operating
instructions, where necessary. :

We are always grateful for your suggestions.

Phone in Germany (06 61) 6003- 727
from abroad  (+49)661 6003-0

Fax in Germany (06 61) 60 03-5 08
from abroad  (+49) 661 6003-607

Should any difficulties arise during start-up, you are
asked not to carry out any unauthorised mani-
pulations on the instrument. You could endanger
your rights under the warranty!

Please contact the nearest JUMO office or the main
factory.
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1 Introduction

1.1 Descnptlon

The areas of application for (safety) temperature limiters or monitors
((S)TB or (S)TW) are to be found wherever thermal processes have

‘to be monitored, and where the system must be set to a safe oper-

ating condition in the event of a fault. If the permitted temperature

~ limit is reached, or a fault occurs within the permitted temperature

range (probe break/short- circuit, component defect, power failure),
then the instrument switches off without delay. If the fault is no
longer present, then TB and STB must be reset manually. This can
be done by means of a reset pushbutton on the instrument, or by an
external reset button. The flow of energy is only enabled again when
the temperature is lower (O-function) or higher (S-function) than the
preset limit temperature by the amount of the switching differential.
In the event of a short-term power failure (£ 1min) within the satis-
factory range of the system, the instrument is enabled automatically
after the power has been restored. The amount of the switching dif-
ferential is 3°C, 10°C, 30°C or 100°C.

The analogue limit setting knob for the limit temperature is mounted
on the front panel. An unintentional or unauthorised adjustment of
the limit setting is prevented by a clear cover which can be lead-
sealed. The instruments are intended for use as built-in units for fix-
ing onto standard rails to EN 50022-35. The screw termmals for the
electrical connection (max. conductor cross-section 2.5mm?) are on
one wiring level.

The instruments function over defined temperature ranges between
0 and 2000 °C.

Temperature monitor TW*

Temperature monitors are devices which, after cutting out, are auto-
matically reset when the probe temperature has fallen below the
preset limit value by the amount of the switching differential.

Safety temperature monitor STW*

Safety temperature monitors are temperature monitors which, in
addition, meet the requirements for enhanced safety to DIN 3440.




1 Introduction

N
Temperature limiter TB* -
Temperature limiters are devices which are locked out after cutting
out. They can be reset, either manually or by means of a tool, when

the probe temperature has fallen below the limit value by the
amount of the switching differential.

Safety temperature limiter STB* |

Safety temperature limiters are temperature limiters which, in addi-
tion, comply with the requirements for enhanced safety accordlng

to DIN 3440.

* Extract from DIN 3440 - \/)

1.2 Block structure

-0 (9) Fault indicator

3 O-function
o —>{1

—0 (8) System

Reset button

S-function

i
|

= Extra Code




1 Introduction

Y :
"’ 1.3  Type designation
(1) 2 (3) (4)
701130/" kkk* | _ | kA% * % * % %
(1) Basic type extensions
0151 | Temperature monitor with O-function
0152 Temperature monitor with S-function-
10153 Temperature limiter with O-function
o 0154 Temperature limiter with S-function
0251 Safety temperature monitor with O-function
0252 Safety temperature monitor with S-function
0253 Safety temperature limiter with O-function
0254 Safety temperature limiter with S-function
(2) Measurement inputs
001 Resistance thermometer Pt100
in 2-wire circuit
@ [ 037 W3Re-W25Re
042 Fe-Con L
043 NiCr-Ni K
044 Pt10Rh-Pt S
046 Pt30Rh-Pt6Rh B




1 Introduction

(3) Supply |

02 230V AC, +10% / -15% 48—63Hz
05 115V AC, +10% / -15% 48—63Hz
08

24V AC, +10% / -15% 48—63Hz

(4) Extra Codes

Switching differential 3°C (only for Pt100) -

202

205 Switching differential 10°C

206 Switching differential 30°C

208 Switching differential 100°C

229 Lead resistance 1Q internally compensated*
231 Lead resistance 10Q internally compensated*
233 Lead resistance 30Q internally compensated’
235 Lead resistance 50Q internally compensated*
245 Internal reset button (extra Code with TB only)
062 GL

* Lead compensation resistor LAW (10Q) is included in the delivery

Accessories

External reset button RT
Sales No. 70/97097865

Mounting plate BS
Sales No. 70/00059172

Lead compensation resistor LAW (10Q)
Sales No. 70/00322800

1.4 Registration number
For Type 701130/... : TB/TW/STB/STW 1091 97




2 Installation

2.1 Location and climatic ¢onditions;

The - location and the climatic " Condltl”ons must meet the

requirements defined in the specuflcatlons under Technlcal Data.
| (::> Chapter 8).

| ~2.2_ _ Dimensions

e .

54
!
%\
)
o pg|™
- / 0
110
119.5
Dimensions with lateral
fixing elements
(only for GL-version):
54
mm_| inch
33 1.30
49 1.93
51 2.01
54 2.13
66.6| 2.62
I 70 2.76
[\NIN/) 110 4.33
51 119.5| 4.70




2 Installation

2.3 Mounting on a standard rail
or a mounting plate

The instruments are designed as built-in unlts and are proteoted to
IP20 as standard.

% Insert the instrument from above into the standard rail or into the
cut-out of the mounting plate @ and swing it down until it snaps
into position &

Mounting the GL-version:
% Push the fixing elements into the guides on the sides

% Insert the unit from above into the rail and swing it down until it
snaps into position (as above)

% Push the fixing elements up to the rail and tighten them evenly
with a spanner.

(see diagram on next pagel)

10
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2 Installation

2.4 Removal

% Insert a screwdriver in the direction of the arrow under the clip @
% Press the clip down ® and swing the unit up at the same time ©

11




3 Electrical connection

3.1 Installation notes

B The requirements of VDE 0100 “Regu!atlons for the installation

of power equipment with rated voltages up to 1000V” or the
equivalent national regulations must be observed in the choice
of cable material, the installation and the electrical connection of -
the equipment.

B The electrical connection must only be made by properly
qualified personnel.

B Isolate the instrument on both poles from the supply n‘ there may
be contact with live parts during work.

B The electromagnetic compatibility (EMC) conforms to the
standards and regulations listed under Technical Data.
= Chapter 8

B Sensor, output or supply cables should be routed separately
from one another, and not laid in parallel.

B Sensor cables must be twisted and shielded. Avoid running
them close to current-carrying components or cables.

B Do not connect any additional loads to the supply terminals of
the instrument.

B The instrument is not suitable for installation in hazardous areas.

B Inductive components in the neighbourhood of the instrument,
such as contactors or solenoid valves, must have RC
combinations fitted for interference suppression.

-’

B The approval of the instrument to DIN 3440 is only valid if theb

temperature probes marked with * in Chapter 8 “Technical Data“
are used.
If temperature probes are used which are not marked or listed,

then the approval of the instrument and probes must be
checked.

12
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3 Electrical connection

3.2 Connection diagram

. ' The electrical connection
A must only be carried out by
qualified personnel.

Connection for

Terminals

Relay output

230V 2A,
resistive load

7 common
8 n.o.(make)
9 n.c. (break)

Supply L1 line L1 N
as on label N  neutral T T
External reset 5 5 6
pushbutton 6 ‘[)/T
Resistance 1 1 2
thermometer in | 2
2-wire circuit LAW= Lead compensation o |7
resistor
Thermocouple 1 — Thermocouple 1 1 2 3 4
2 +
3 - Thermocouple 2 U
4 + - + - +

13




3 Electrical connection

3.3 Lead compensation

A lead resistance of 0.5Q is allowed for internally as standard;
1Q,10Q, 30Q or 50Q (extra Code) to special order.

A lead compensation resistor LAW (10Q; included in the delivery
package when the appropriate extra Code is ordered) is required for

the connection to Pt 100 resistance thermometers with a max.

operating temperature of 700°C.

circuit with
intemal comp.
for lead
resistance (R)
05Q,1Q,10Q,
30 Qor50 Q

I
|
Measurement [~

|

|

I
4

I

I

i

Compensation condition: R = Rgomp + RLF

R internally compensated lead resistance of the
measuring circuit

Reomp resistance of the lead compénsation resistor LAW
RLE resistance of the probe leads

14
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4 Function

41

Indication and controls

e ®

1

Screw terminals, max. 2 5mm?

Reset button (extra Code with TB only)

Limit setting knob

Limit scale

@ e ® e

Fault indicator for channel 1 (S1) and channel 2 (S2)
S2 only for STB and STW

Q@

| ead-sealable clear cover

N

Plastic casing

15



4 Function

4.2 O-function

Relay | |“ Switching differential Xqq

OFF

Limit value 1‘}G’ 9 )

Response in normal operation
- ’13<‘§G

— temperature rises

= the relay drops out at ¥=0.

Response after rising above the limit

- 13>‘§G

— temperature falls

= the relay pulls in automatically at 3=0g-Xsq (STW and TW),
or has to be reset manually (STB and TB)

()
Response in fault condition "
In the event of a fault (probe break/short-circuit, faulty
electronics, supply failure) the relay drops out.
When
— the fault has been cleared
- ﬁﬁﬁg—xsd
= then the relay pulls in automatically (STW and TW).
STB and TB must be reset manually. Only in the event of a
short-term power failure (€ 1 min) in the satisfactory range of
the system, will the instrument automatically be enabled after
the power has been restored.

16




4 Function

4.3  S-function
" Relay A | Switching diferential Xsq
ON—+ e -

OFF _ Ereslvn o b
Limit value O 0]

fg

)

Response in normal operation
- ‘IS>‘GG

- temperature falls

= the relay drops out at =0

Response after falling below the limit

- ’G<‘GG

- temperature rises

= the relay pulls in automatically at 0=0g+Xsq (STW and TW),
or has to be reset manually (STB and TB)

() . .

’*~-~‘Response in fault condition

In the event of a fault (probe break/short-circuit, faulty

electronics, supply failure) the relay drops out.

When

— the fault has been cleared

- ﬁZﬁG+XSd

= then the relay pulls in automatically (STW and TW).
STB and TB must be reset manually. Only in the event of a
short-term power failure (< 1 min) in the satisfactory range of
the system, will the instrument automatically be enabled
after the power has been restored.

17



5 Starting up

The setting of the limit value B
must not change by itself under '
operating conditions. A clear
cover @ which is lead-sealable
is therefore provided to prevent
unintentional or unauthorised
adjustment.

% Swing the clear cover upwards and remove it.

% Set the required limit on the scale using the limit setting knob.
The limit setting can easily be read, even when the clear cover is b)
in position. The start and end of the range are fixed by stops. ‘

% After setting the limit, carry out the function test (= Chapter 6)
and lead-seal the clear cover.

@3 The safety circuit must be reset after every switch-on or
break in the mains supply, by using the internal or exter-
nal reset button (only for TB and STB).

Only in the event of a short-term power failure (£ 1 min)
in the satisfactory range of the installation, will the

instrument automatically be enabled after the power has
been restored.

For lead sealing, a hole is pro-
vided on each side of the clear
cover. A wire is passed through
these holes to connect the
cover and the casing. The wire
ends are secured by a lead
seal.

18



6 Functional test

6.1 | Test frequency

The safety temperature monitors and limiters fulfil the requnrements
made in Draft DIN 3440 A1 of September 1991.

n addition, the instrument must undergo an annual funC’tionaI test.

SN

<

| @ Generally, the functional test always starts from the sat-

isfactory range of the system, i.e. the fault signal diodes
must not be lit up and the STBs must be reset.

It is necessary to short-circuit or open the measurement input cir-
cuit(s) for the functional test. The reset button must also be short-
circuited during the test.

For a rapid functional test it is therefore recommended that the but-
tons |, ll, and lll are included in the measurement or reset circuits.

@ When connecting themocouples and buttons it is impor-
tant to ensure that no additional thermal e.m.f occurs
(temperature differences at the terminals).

When resistance thermometers and buttons are con-
nected, it must be ensured that the contact resistance is
not too high. (0.4Q = 1°C error).

@ -

é} Carry out a functional test after every malfunction!

19




6 Functional test

= : , )
6.2 Testing STBs and STWs with O-function
when thermocouples are connected
O O
S1 S2
12134 5{6|7]8]|°9 L1} N
=) <
Ll
ot ®
safety external L1 N
circuit fault 230V~
T~ T~ indicator
(e
ot
I i
NV T
I external ()
gV reset button b
1 probe 2
% Short-circuit the reset button
% Simulate a probe break of thermocouple 1:

[0 The LEDs S1 and S2 must light up.

O The external fault indicator must light up. The safety circuit
must be opened.

O The LEDs S1 and S2 must go out after about 5 sec.

[0 The external fault indicator remains lit up and the safety cir-
cuit remains open.

20
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6 Functional test

% Remove the short-circuit across the reset button: -
0O The LEDs S1 and S2 light up again.
O The external fault indicator remains on.

| * Remove the probe break |
oI the probe temperature is within the permitted temperature .

‘range i.e. below the limit setting by the switching differential,
then the two LED S1 and S2 must go out after approx. 5 sec.

gn) For an STW, the external fault indication must also dlsappear
“and the safety circuit must close. .

[0 For an STB, the external fault indication must continue to be
lit up and the safety circuit must remain open. The safety cir-
cuit is only closed again when the reset button is pressed.

% Repeat the procedure for thermocouple 2.

Check response on power failure (STB).
In the satisfactory range of the system:
sk Switch off mains:
0 Wait for approx. 1 min
%k Switch on mains:

[0 The LEDs S1 and S2 must light up for approx. 5 sec and then
go out

O The external fault indicator must go out after a further 2 sec
approx. and the safety circuit must close automatically.

In the event of a fault:

% Simulate a probe break of the thermocouple 1:
[0 The LEDs S1 and S2 must light up.

% Remove the probe break of thermocouple 1:
[0 The LEDs S1 and S2 must go out after about 5 sec.
[0 The safety circuit remains open.

21




6 Functional test

sk Switch off mains for at least 5 sec. - -
%k Switch on mains: |

[0 The LEDs S1 and S2 must light up for about 5 sec and then
go out.

[0 The external fault indication contlnues to be Ilt up and thev
safety circuit remains open. The safety circuit will only close

again, and the external fault |ndlcat|on will go out, when the
reset button is pressed.

6.3 Testing STBs and STWs with S-function
when thermocouples are connected

)
Q O
S1 82
1]2]|3|4|6|8]7]8|9 1 N
/’F.s\ //\\ /”J
e ﬂ;T
Nl ek Js0N et |/ o /v ®
i~ -] VAR N
1/ 1 ~ A
()
safety external LY N b
circuit  fault 230V~
indicator

L
U
Y___Y external

% reset button
1 probe 2

22




6 Functional test

Short CII’CUI'[ the reset button
Simulate a probe short-circuit of thermocouple 1
0 The LEDs St and S2 must light up.

OO The external fault lndlcatlon must Ilght up The safety circuit
must be open. : |

- 0O LEDs S1 and S2 must ‘go out after approx 5 sec.

[0 The external fault indication remains lit and the safety olrcwt
remains open. .

% Remove short- cnrcuut of reset button

[0 The LEDs S1 and S2 light up again.
; ~ [J The external fault indication remains on.
% Remove probe short-circuit:

OJ If the probe temperature is within the permitted temperature
range, i.e. above the limit setting by the switching differential,
then the two LEDs S1 and S2 must go out after approx. 5
sec.

[0 For an STW, the external fault indication must also disappear
and the safety circuit must close.

[0 For an STB, the external fault indication must continue to be
lit up and the safety circuit must remain open. It will only
close again when then reset button is pressed.

% %

. % Repeat the procedure for thermocouple 2.
Check the response after power failure (STB only)
In the satisfactory range of the system:
% Switch off mains:
[1 Wait for approx. 1 min
¥ Switch on mains:

[0 The LEDs S1 and S2 must light up for approx. 5 sec and then
go out.

23




6 Functional test

[0 The external fault indication must go out after a further 2 sec
(approx.) and the safety circuit must close automatically.

In the event of a fault:

%

&

¥*

Simulate a probe short-circuit of thermocouple 1:

O The LEDs S1 and S2 must light up.

Remove the probe short-circuit of thermocouple 1

O The LEDs S1 and S2 must go out after approx. 5 sec.
O The safety circuit remains open.

Switch off mains for at least 5 sec

Switch on mains:

O The LEDs S1 and S2 must light up for approx. 5 sec and then
go out.

[0 The external fault indication continues to be lit up and the
safety circuit remains open. Only when the reset button is
pressed, will the safety circuit close and the external fault
indication go out.

24




6 Functional test

6.4 Testing STBs and STWs with O- or
S-function when connecting re3|stance

thermometers
O O
S1 S22
1 |l213{4|5|6|7]|81]9 L1| N
,/[;J\ /1 \
K;L{ &,:‘“,/’
i o] Y

safety external L1 N

I circuit  fault 230V~
( ?‘) indicator
Fv
i
Mo A
external

Pt 100 reset button

% Short-circuit the reset button
% Simulate a probe break:
O The LEDs S1 and S2 must light up.

[0 The external fault indication must light up. The safety circuit
must be open.

0 The LEDs S1 and S2 must go out after approx. 5 sec.

25



~ 6 Functional test

¥ ¥

O The external fault indication continues to be lit up and the
safety circuit remains open. | -

Remove the short-circuit across the reset button:
0 The LEDs S1 and S2 light up again. |
O The external fault indication remains on.
Remove the probe break:

O If the probe temperature is within the permitted temperature
range (i.e. below the limit setting by the switching differential
for an O-function, or above the limit setting by the switching
differential for an S-function), then the two LEDS S1 and S2
go out after approx. 5 sec. '

O For an STW, the external fault indication must also go out and v\)’
the safety circuit must close.

For an STB, the external fault indication must continue to I_oe lit
up and the safety circuit must remain open. The safety circuit will
only close again when the reset button is pressed.

Short-circuit the reset button

Simulate a probe short-circuit:

[0 The LEDs S1 and S2 must light up.

O The LEDs S1 and S2 must go out after approx. 5 sec.

Remove short-circuit across the external reset button:

O The LEDs S1 and S2 light up again. L«j
Remove the probe short-circuit:

O If the probe temperature is within the permitted temperature
range (i.e. below the limit setting by the switching differential
for an O-function, or above the limit setting by the switching
differential for an S-function), then the two LEDs S1 and S2
must go out after approx. 5 sec.

O For an STW, the external fault indication must go out and the
safety circuit must close.

26
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6 Functional test

[0 For an STB, the external fault indication must continue to be
lit up and the safety circuit must remain open. It is only closed
‘again when the reset button is pressed.

| Cheék response after a power failure (STB)

(

i :
% 5

In the satisfactory range of the system:

% Switch off mains:

@_

)

[0 Waitapprox. 1min
% Switch on mains:

O The LEDs S1 and S2 must light up for approx. 5 sec and then
go out.

[0 The external fault indication must go out after (approx.) a fur-
ther 2 sec and the safety circuit must close automatically.

In the event of a fault:

% Simulate a probe break:
O The LEDs S1 and S2 must light up.

#* Remove the probe break:
[0 The LEDs S1 and S2 must go out after approx. 5 sec
[0 The safety circuit remains open.

% Switch off mains for at least 5 sec

%k Switch on mains:

O The LEDs S1 and S2 must light up for approx. 5 sec and then
go out.

O The external fault indication continues to be lit up and the
safety circuit remains open. Only when the reset button is
pressed, will the safety circuit close and the external fault
indication go out.

27




7 Test in the event of a fault

In the event of a system fault, the instrument switches off the sys-

tem. This condition is indicated by LED 81 lighting up (S1 and S2
on instruments with enhanced safety). The fault is signalled simulta-

neously by the external fault indication. In this condition, the relay of
the temperature limiting device (STB, TB, STW, TW) is not operated

Initial condition: STB has switched off the system.

Fault indicators are lit

Faultindicators are off

The fault is still present in the
system
(over/undertemperature, probe
break/short-circuit)

% Press the reset button (at
least 5 sec) until S1 and S2
go out

If the safety circuit remains

open, the system and the
probe circuit have to be
checked.

¥ Press the reset button

if the instrument remains inhib-
ited after pressing the reset
button, the replacement instru-
ment must be installed and the
functional test carried out.

28
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8 Technical data

Inputs

Resistance thermometer

Pt100 in 2-wire circuit: 0—120°C*

. ' : o 0—30000*
0—400°C*
0—-600°C*

200—500°C*

Amblent temperature error: 0. 8°C/10°C

Lead compensation:.

A lead resistance of 0.5Q is allowed for mternally as standard

1Q, 108, 30Q or 50Q on request. A lead compensation resistor
LAW (1OQ) is required for connection to resistance thermometers
with a max. operating temperature of 700°C.

Double thermocouples

NiCr-Ni K: 200— 600°C*
400— 800°C*
600—1000°C*
800—1200°C

Pt10Rh-Pt S: 400— 800°C*

800—1200°C*
1000—1400°C
1200—1600°C

Pt30Rh-Pt6Rh B: 800—1200°C*
1000—1400°C*
1200—1600°C
1400—1800°C

Fe-Con L: 50— 450°C*
200— 600°C*
500— 900°C
W3Re-W25Re: 1600— 2000°C

Ambient temperature error: 2.0°C/10°C

* For temperature probes used in accordance with DIN 3440, the
max. limit temperature of the instrument is determined by the
upper meas. temperature of the selected temperature probe.

29




8 Technical data

Outputs

Relay |
with floating changeover contact

Switching capacity: 2 A 230 V AC, resistive load
protected by fuse 2A M
Contact life: 100.000 switching operations at rated load

General data

Switching point accuracy +2 % of span

Switching differential 3°C (for Pt100 only),
10°C, 30°C or 100°C

Supply
230V AC, +10% /-15% 48—63Hz
115V AC, +10% /-15% 48—63Hz
24V AC, +10% /-15% 48—63Hz
Power consumption 4 VA approx.

Permissable ambient temperature 0 to +55 °C
Permissable storage temperature  —40 to +80 °C
Climatic conditions rel. humidity 75% max., no condensation

Protection IP20 (to EN 60529)

Electrical safety
to EN 60730-1°96
creepage distances:

mains to electronics and probe > 8mm
mains to relay > 3mm
relay to electronics and probe = 8mm

Instrument can be connected to SELV circuits.
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8 Technical data

,\;' "‘\

" Test voltages
to EN 60730-1°96 Tab. 13.2

Electromagnetic compatibility
to EN 50081-1, EN 50082-2. |

Ambient conditions.
- to EN 60730-1 ’96 Para. 2.12.6
“normal” .

Operating conditions

The instrument is designed as a built-in device according to:
- VDE 0160 5.5.1.3 5/88 |

- VDE 0106 Part 100 3/83

Operating position unrestricted

Weight 2509 approx.
Dimensions (WxHxD) 54mm X 70mm X 110mm
Casing

Plastic

Combustibility class VO

With extra Code “GL”
¢ The instrument meets Application Category C
@ according to the GL-guideline.

Temperature: 0 to 55°C
Rel. humidity: not exceeding 100% r.H.
Vibration: not exceeding 0.7¢g

Standard accessories

- Operating Instructions B 70.1130
- 2 fixing elements (only for GL-version)
- LAW (only with extra Code 229, 231, 233, 235)
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MEASUREMENT AND CONTROL
M.K. JUCHHEIM GmbH & Co. United Kingdom USA
36035 Fulda JUMO Instrument Co. Ltd. JUMO PROCESS CONTROL INC.
Germany Temple Bank, Riverway 735 Fox Chase,
Phone ++49 6 61-60 03-0 GB-Harlow, Coatesville, PA 19320
Fax ++49 6 61-60 03-6 07 Essex CM20 2TT Phone 610-380-8002,
Telex 49 701 juf d Phone (0 12 79) 63 55 33 800-554 JUMO ;

email JUMO_de@e-mail.com Fax (01279)635262 Fax 610-380-8009
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IMPORTANT NOTICE
RETURN AUTHORIZATION POLICY

Endress+Hauser must pre-approve and assign a Return Authorization number to ahy instrument
you plan to return. Please identify the Return Authorization number clearly on all shipping
cartons and paperwork.

Please note that the issuance of a Return Authorization number does not automatically mean
that credit will be issued, or that the return.is covered by our warranty. An Endress+Hauser
associate will contact you regarding the disposition of your returned equipment.

In order to serve you better, and to protect our employees from any potentially hazardous
contaminants, Endress+Hauser must return unopened, at the sender’s expense, all items that do
not have a Return Authorization number.

To get a Return Authorization number for credit, call 888-ENDRESS
To get a Return Authorization number for calibration or repair, call 800-642-8737

To get a Return Authorization number in Canada, call 800-668-3199

Please be sure to include the following information when requesting a Return Authorization
number. This information will help us speed up the repair and return process.

Customer name:

Customer address:

Customer phone number:

Customer contact:

Equipment type:

Original sales order or purchase order number:

Reason for return:

Failure description, if applicable:

Process material(s) to which the equipment has been exposed:

OSHA Hazard Communication Standard 29CFR 1910.1200 mandates that we take specific
steps to protect our employees from exposure to potentially hazardous materials. Therefore,
all equipment so exposed must be accompanied by a letter certifying that the equipment has
been decontaminated prior to its acceptance by Endress+Hauser.

The employees of Endress+Hauser sincerely appreciate your cooperation in following this
policy.

Address your equipment to: In Canada:

Endress+Hauser Endress+Hauser

2350 Endress Place 1440 Graham'’s Lane, #1, Burlington
Greenwood, IN 46143 Ont. Canada L7S 1W3
Return Authorization number: Return Authorization number:

Effective November 1987
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1 Safety Instructions

1.1 Approved Usage

The Liquiphant M FTL 50 and FTL 51 is designed for leve! limit detection in liquids. If used

incorrectly, it is possible that application-related dangers may arise. The level limit switch
Liquiphant M FTL 50 and 51 may be installed, connected, commissioned, operated and
maintained by qualified and authorized personnel only, under strict observance of these
operating instructions, any relevant standards legal requirements, and where

- appropriate, the certificate.

1.2 Safety Conventions and Symbols
In order to highlight safety-relevant or alternative operating procedures in the manual, the
following conventions have been used, each indicated by a corresponding icon.

Safety Conventions

Note!
A note highlights actions or procedures which, if not performed correctly, may indirectly
affect operation or may lead to an instrument response which is not planned.

Caution!
Caution highlights actions or procedures which, if not performed correctly, may lead to
personal injury or incorrect functioning of the instrument.

Warning!
A warning highlights actions or procedures which, if not performed correctly, will lead
to personal injury, a safety hazard or destruction of the instrument.

Explosion Protection

@ Device certified for use in explosion hazardous area
If the Liquiphant M has this symbol embossed on its nameplate, it can be installed
@ in an explosion hazardous area.

Explosion hazardous area

A Symbol used in drawings to indicate explosion hazardous areas.
Devices located in and wiring entering areas with the designation "explosion
hazardous areas” must conform with the stated type of protection.

Safe area (non-explosion hazardous area)

@ Symbol used in drawings to indicate, if necessary, non-explosion hazardous
areas. Devices located in safe areas still require a certificate if their outputs run
into explosion hazardous areas.

Warning! (For Intrinsically Safe Units)

Installation shall be in accordance with the National Electrical Code (ANSI/NFPA 70)
and ANSI/ISA RP 12.6, “Wiring Practices for Hazardous (Classified) Locations,
Instrumentation Part | Intrinsic Safety”.

Warning!

Warning?




Figure 1.1

Figure 1.2

1.3 Handling

Hold by housing, flange or extension tube.

Do not bend.
Do not shorten,
Do not lengthen.

1.4 Repairs, Dangerous Chemicals
See Return Authorization Policy on page 2.

1.5 Technical Improvements
The manufacturer reserves the right to modify technical data without prior notice.
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2 System Description

2.1 Introduction

The Liquiphant M is a level limit switch for use in all

liquids

e with a temperature between -40°F and 300°F
(-40°C and 150°C) .

e with a pressure up to 930 psig (64 bar)
depending on process connection

e with a viscosity up to 10,000 cP

¢ with a density from 0.5 SGU

This function is not affected by density, dielectric, flow
(max. 16 fi/s), turbulence, bubbles, foam, vibration,
bulk solids content or build-up. The Liguiphant is
thus the ideal replacement for float switches.

2.2 Measurement Principle

The forks vibrate at their resonant frequency. This
frequency is reduced when covered with liquid. The
change in frequency then activates a limit switch.

2.3 Measuring System

s For direct connection

~

Order code:
FTLSH-## s #B#8H#H

Electronic inserts } FEL 51
FEL 52
FEL 54

External load

Figure 2.1

Level limit detection in liquids




e For connection via switching unit

Hll-=

Ordércode:
FTLE# -#Ruta#BBBH

Hazardous area

Electronic insert } FEL 55
FEL 56 .
FEL 57
FEL 58
1.8.
R *) Switching unit, PLC,
F)TL isolating amplifier
SIF..., SIN...,
FXN...

VB

Non Hazardous area

|
,
3
‘\



7y 3 Mounting and Installation

Switchpoints on the sensor depend on the mounting position with reference to water
density 1 SGU, 73.4°F (23°C), pressure 0 psia (O bar).

Note! ,
The switchpoints of the Liquiphant M are at different positions than those of the
previous version Liquiphant 11,

, Mounting from below

~0.16in

{4 mm)

Figure 3.1
Mounting positions

Below are examples of mounting with regard 1o the viscosity v of the liquid and the amount
of build-up.

=0-2000cP

o & |

4
L}
@ |
: *
§ *
i min, 2*
3 (min. DN 50)
min. 1 in
{min. 25 mm}
*Deburr
=0- 10,000 cP
i
T a—— ™ Figure 3.2

Mounting examples with regard
to liquid viscosily




Consider build-up. Fork may not contact the build-up. Ensure that there is sufficient .
distance between the build-up expected on the tank wall and the fork. —

‘Distance

Figure 3.3
Fork may not contacl the build-
up

Support the
Liquiphant M FTL 51
with high dynamic
loads

T = with temperature
spacer for insulated
tanks

10

Allow adequate
clearance outside
the tank for
mounting, electrical
connection and
adjustment.




)

For optimum mounting, without problem, even with high viscosity: position the fork so that
the narrow edge of the tines is vertical. This ensures that the liquid can run off easily.

Screw Liquiphant into process connection. DO NOT use housing to turn.

G%A, SW 1% (32 mm)
G1A, SW 1% (41 mm)

% NPT, R %, G % A, SW 1%" (32 mm) | O Above or below
1NPT, R1, G1A, SW1%" (41 mm)

Figure 3.4
Orientation of fork tines:
Marking above or below

11




Figure 3.4
Orientation in pipes

Figure 3.5
Cable enlry orientation

12

Orientation in pipes: Marking in direction of flow. ) )




“y 4 Setup and Connections

4.1 Setup

Minimum/maximum fail-safe mode

FEL 51 — SeeFig. 5.2

FEL 52 — See Fig. 5.3

FEL 54 — SeeFig. 5.4

Function

FEL 55 — SeeFig. 5.5
FEL 56 —* SeeFig.5.6

FEL 58 — See Fig. 5.10

——

]
g

13

= Figure 4.1
Min. Minimum/Maximum fail-sale
mode |
3
|
|
; |
Liquid density: Density p measured in g/cm® (SGU) or in kg/l. |
FEL 51, FEL 52, FEL 54, FEL 55, FEL 56, FEL 57, FEL 58
() i
1 US. gal = min, 5.9 Ibs 2
(11(1 dm®) = min 0.7 kg) |
(1 imp.gal = min. 7.0 Ibs) t
fﬂf Standard ,
\ |
\ |
S |
m ;
>0.5 1US.gal=4.2-59bs |
(rd4.2-5.91bs) (1imp.gal=5.0- 0.7 Ibs) |
(11(1dm% =05 -0.7 kg) }
e.g. Propane Figure 4.2 ;
Liquid density ;
:
i
|
|
|



Figure 4.3
FEL 57
Functional Test

14

FEL 57
Functional test:

Test phase on switch-on (see figures 5.8 and 5.9 and switching unit for sequence).

s U S

EXT

S_tandard

With corrosion test

4.2 Connections

Note National Electrical Codes.

|

=

-

i ~§ Note national regulations!

Max. AWG 14
=

| Sanvisommen P—

(Max. 2,6 mm3) -~

(Max. 4 mm?)

1/8 in

ek




~— Connections FEL 51
Two-wire AC connection

max. 253 VAC
50/60 Hz

L1 N N (Grggnd)

A External load R must
be connected.

R Imax. 1.5A%
. i I

b 1

] l : 40 ms

18

| max. 350 mA}

RS Tt
permanem'
max. B9VA/253V
max. 8.4VA/ 24V

min. 2.5 VA /253 V (10 mA)
min. 0.5 VA/ 24V (20 mA)

Connections FEL 52
DC conifection (PNP)

PN
<
—

L+ L-

10V -55VDC

“l) |

FEL 52

lil R = external load

| l
%
) Imax. 350 mA

Umax. 85V

[il] Destruction

Caution!

Figure 4.4
FEL 51
Two-wire AC connection

Figure 4.5
FEL 52
DC Connection (PNP)

15




Figure 4.6

FEL 54

Universal connection
Relay output

Figure 4.7

FEL 55

Quiput

16/8 mA (4-20)

16

Connections FEL 54
Universal connection
Retlay output

i M
t{ 1
1 ti
tbda (F X1
NOIC |NC [NOJC [NC
L1 N PE * *
{Ground)
19 - 253 VAC U-max. 253V, |~ max.6 A
P~ max. 1500 VA, cos ¢ = 1
L+ L- *x{ Pomax. 750VA, cos ¢>0.7
19.- 55 VDC I~ max, 6A, < 30V
I- max. 0.2A, <125V
Connections FEL 55
Output
16/ 8 mA (4-20)
FEL 55

2

H
-L | Non-Hazardous
y Area

e e e
v 1y

| R: =| Rmax, = 168 mA
1 |TJ|

i

1 NS

i

| 11-36V

|

I

i

b e e e e e e -

A See Warning on Page 5

Watning!

Hazardous Area

H 16mMA+5%

L BmMA 6%

e.g. PLC

|
|
|
|
!
|
:
|




7+=~ Connections FEL 56
J NAMUR output
<1.0mA/>2.1TmA

FEL 56

Hazardous
Area

Qs H 2.1-28mA
I
J_ l Non-Hazardous
L Area L 06-10mA
-1 ]+
; Fooees R ety )
N ! e.g. FXN 421, FXN 422, SIN 100, SIN 110 |
. + FTL 325N, FTL 375N i lIsolating amplifier to
: ! N .
f ' Mulliplexer: pulse duty cycle minimum 2s AMUR (EN 50227) ':'gli”:s"-a
See Warning on Page 5 NAMUR output
' <1.0mA/>2.1mA
Connections FEL 57
PFM output
1560 Hz / 50 Hz

FEL 57

Note function!

— See Fig. 5.8
and 5.9

Hazardous

‘ H 150 Hz

H
_I. fl Non-Hazardous
L Area L 50Hz

Nivotester
o 1 s FTL 320

I 8 l FTL 325 P Ch1

as | FTL325P Ch2

FTL 325 P Ch3

y FTL 370/372

d4 192 | E7i 375 P CH1

Input 1
L
74 | 22 | FTL372
= FTL 375 P CH2

Input 2

26 [18‘6“* FTL 375 P CH3 :
input 3 Figure 4.9

See Warning on Page 5 FEL 57
2 Commutec S Warnng! g g PFM output

SiF 101, SIF 111 150 Hz /50 Hz

17




Connections FEL 58
NAMUR output H-L
>2.1mA/ <1.0mA

FEL 58

Hazardous
Area

H 21-35mA
|
_]- l Non-Hazardous _l_

Area L 06-1.0mA

E e.g. FXN 421, FXN 422, SIN 100, SIN 110
. FTL325N,FTL 375N

Figure4.10 '
FEL 58 ) , -
NAMUR output H-L ' Multiplexer: pulse duty cycle minimum 2 s
S21mMA/<1.OmA | TTTTTTTTTommmsseomosmmmmsm s mnmmmnT e




“y 5 Function

N

Vary level
LEDs
(® Stand-by
'Q Switching status
-C} FEL 57:Covering
- on
-,:' Flashes
oft
(3= Output signal
LI Fault .
Function FEL 51
O+ FELS

|
uljj——m—— !2!——@— N
AV A

=
T |2
z

Min.
ik

i
3
ol

o

av

FEL 51

max. 12V

Figure 5.1
Display elements

Figure 5.2
FELS51

19




Function FEL 52 ;"')

(53 FELS2

L+ I‘_:l ———lﬂ——> g}—@_ L)
AV R

LA g g W
R
L E]f-‘.(_)?.p.A.., _ a (L)
R
Figure 5.3 +~-<-~199-HA+—B— - AV 5, Max. 3V
FELS2 R
(5+ FELS 5‘ |
Nl
a1 1]
345 678
S Vol e m I D l
B 345 678
e | | [T L]
‘ 345 678
ROy [ole[10 10
345 678
- _
e ] |+ |« [1(] 1]

20




7 'Function FEL 55

(O rFeLss

C ~16mA
+ 32222

8mA

+B————0

~16mA
+ @ ———0

~BmA
s

+ [2 1

. < 3.6 mA a

ap | (O FELSE

0.6
+ 2

1.0 mA
——

i

2.1
+@

2.8 mA
——————

0.6
+ @

1.0 mA

2.1
+ @

2.8 mA
—_—

2.1

+ 2

2.8 mA

Figure 5.5
FEL 55

Figure 5.6
FEL 56

23



Function FEL 57 S : )

.

viov

— See Fig.5.8 and

*Switch-on behavior Fig. 5.9

‘Figure 5.7
FEL 57

22



«} Function FEL 57 Switch-on behavior STD (Test phase*)

FEL 57

(smf@

Supply current

4s 3s
FEL57 O+ i0Hz[150 Hz 50 Hz 150 Hz
A
Simulation
L [ae e
@ 21s |7s
FEL5? O+ i0Hz[50Hz 50 Hz

Function FEL 57 Switch-on behavior EXT (Test phase*)

Supply current

Simulation
- okt /
b bt r‘bfj
@ 1s |4s 30s 7 6s
3 4
FEL57 G 0Hz[150 Hz 50 Hz 0 Hz 150 Hz
3 s :
i Simuiation :
i L T ke
h e [
@ 1 s {34s ! B 6s
: 14
FELS57 (3% '0Hz|SOHz 0 Hz 50 Hz

Figure 5.8
FELS57
Switch-on behavior STD

Figure 5.9
FEL 57
Switch-on behavior EXT

23
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Figure 5.10
FEL 58

Figure 5.11
FEL 58 Test button*

Function FEL 58

FEL 58

©®

aN | YE | (O3> FEL58

5 | 2.1...

1/Hz a3 3.5 mA

0.6...

@ ] 1.0 mA

1 Hz re—

Ve W | 0 35 mA

B 1Hz e
Min 1, 06...

@ | e 1.0 mA

1Hz te =

@ | @ .
jf @ 04 Ha A Rl

()

Function FEL 58 (Test Button)

Normal operation

)

Tes! button

Operation

GN

YE

o |@
min.3s

~ 2 s later

1 Hz

820

GN  YE
2 B O

2.1...
3.5mA

1‘ Hz

+Z ——— i}

GN YE

0.6...
1.0 mA




6 Technical Data

Ambient temperature T1
Process temperature T2

. Available when
T usad with temparature
' ‘ spacer .

r—160 °F
@osc) 4
120 *F -
56°c) |

32 °F

—40°F
(—40°C)

Process pressure
p = max, 930 psig (64 bar)
Depending on process connection

Density p

Viscosity v

(1 US.gal = min, 4.2 lbs) 4 vmax. 10,000 cP
(1imp.gal = min. 5.0 Ibs) *
(11 (1 dm’)=0.5 kg)

6.1 Accessories

Weld-in sockets

r1~£2 (26), G% max. 360 psi/300°F
| 0.83 £+H 52001052 (max. 25 bar/150°C)
(21)
max. 580 psi/210°F
1 f = & 2 1690 (max. 40 bar/100°C)
@126 o ||| | 4-(95'5'°~y
(B32) 18O 228
i | \
116(298) g4
-(—gfg& E+H 52001051
1 SN\
o161 1 @ 2.36°°7 i
. G1 0 . /
[ <

1.02 G1
E+H 52001221

@ ;2.5'00 ! ?_g.a
(065 ¥ ‘h«us‘?a'i
|

0.20 (5)

Dimensions are in inches (mm)

25




6.2 Spare Parts ‘ )

Electronic inserts

FEL 51 E+H 52002304
FEL 52 E+H 562002305
FEL 54 E+H 52002306
FEL 55 E+H 52002307
FEL 56 E+H 52002308
FEL 67 E+H 52002309
FEL 58 E+H 52010527

Warning!

Alu w/EPDM O-ring E+H 52002699 b

Alu (EX) w/EPDM O-ring E+H 52002698

PBT-FR (cover only) E+H 943461-0000 |
EPDM O-ring E+H017717-0003

AISI 304/316L (cover only) E+H943301-0000
(1.4301/1,4435)

MVQ Silicone Seal E+H 943304-0000

» Lubricate with silicone grease or graphite

Transparent cover
For Piastic housing
E+H 943461-0001

AISI 316L Stainless Steel cover with glass window
(1.4435) For Stainless Steel housing
E+H 943301-1000

With Polycarbonate window
E+H 520014083



4
3

o

)

Sliding sleeves

Sliding sleeves for unpressurized operation.

p, = 0 psi
(p, =0 bar)

max. 300 °F
(max. 150 °C)

G1A
E+H 52003978

M6 (3x)

1-11% NPT
E+H 52003979

1.4435
(AISI 316 L)

Gi1% A
E+H 52003980

24 T S
0.75 ) f
ow (0] | ]¢g

T0.87
l(22)

3%
2
wnw

1% - 11% NPT
E+H 52003981

ol | [o
M6 (3x) “ ; ”

1.4435
(AISI 316 L)

27




Figure 6.2
High pressure sliding sleeves

28

High pressure sliding sleeves.

p, <580 psi
(p, <40 bar)

max. 300 °F
(max. 150 °C)

G1A 1-11% NPT
1.4435 (AIS| 316 L) 1.4435 (AISI 316 L)
E+H 52003663 E+H 52003667
Alloy C4 Alloy C4
E+H 52003664 E+H 52003668
toe
275 |, ©2.36 (60)
(70) ;
1
i
0.08] . 0711 o8] |
o L de) 1(21)\ !
Gi1v A 1% -11%2 NPT
1.4435 (AIS1 316 L) 1.4435 (AISI 316 L)
E+H 52003665 E+H 52003669
Alloy C4 Alloy C4
E+H 52003666 E+H 52003670
A—mm
ozt 0|
~2.83 ) - '
(72) v
i
T
0.08 T 0._Bgr IO.QBW '
ey je|

|w’




(7 7 Maintenance & Troubleshooting

7.1 Maintenance
Removal of thick encrustation

7.2 Troubleshooting

Do Not use as a step!

Fault Reason Remedy
Does not No power Check power
switch
Faulty signal line Check signal line
Faulty electronic insert Exchange
— FEL 51 connected directly to —always connect FEL 51 via
L1 and N external load
Density of liquid too low Set density to > 0.5 at electronic
insert
Fork eﬁcrusted Ciean fork
Fork corroded Exchange fork and process
4. (Indication on FEL: red/yellow connection
flashes, FEL 58; green flashes
0.3 Hz)
FEL 51: Internal resistance of Connect suitable relay
connected relay too large
FEL 51: Holding current of Connected resistor in parallel
connected relay too low with relay
FEL 54: Contacts welded Exchange FEL 54; put fuse in
together (after short-circuit) contact circuit
Switches Min- / Max- fail-safe mode set Set correct mode at electronic
incorrectly wrong insert
Sporadic faulty | Thick heavy foam, Mount Liquiphant in bypass
switching very turbulent conditions,
foaming liquid
Extreme RFI Use shielded cable
Extreme vibration Decouple, damp, turn fork 90°
Water in housing Screw cover and cable gland
tight
FEL 52: Output overloaded Reduce load, (cable) capacitance
Switches FEL 57, Observe switching behavior of
incorrectly after | Behavior during switch-on test FEL 57; After power failure block
power failure (functional test) plant control for up to 45 s.

29



7.3 Repair
at Endress+Hauser

Clean

Transport
protection

o) )|~
“ ; X Endress+Hauser
\\/.,/

See page 2 (RA Policy)




-~ 7.4 Order Codes
Liquiphant M FTL 50 - [1]2]3] 4]5] 6] FTL 50: Compact
FTL 51: With extension pipe
Liquiphant M FTL 51 - [1]2]3]4]5]6] '

1 Certilicates and Approvals y
A General purpose, without any specia! certificate '
P FMapproved, intrinsically safe, CL I, Il, IIl; Div. 1, Gr. A-G (inserts 55, 56, 57, 58 only)
FM approved dust ignition proof, CL 11, Hif; Div. 1, Gr. E-G
Q FM approved, explosion proof, GL I, i, lil; Div. 1, Gr. B-G (Aluminum housing E7)
Gr. A-G if ES housing is used
FM appioved dust ignition proof, CL i, lil; Otv. 1, Gr. E-G
FM approved, non-incendive, CL |, Div. 2, Gr. A-D
FM appioved, special protection, CL I}, Ill, Div. 2, Gr. F-G
CSA, General purpose _
-CSA intrinsically safe, CL 1, Gr. A-D; Class Il, Gr. E-G; CL IIt (inserts 55, 56, 57, 58 only),
CSA explosion proof, CLI, Gr. A-D; Class Il, Gr. E-G, CL Il ’
non-incendive. CL I, Div. 2, Gr. A-D: Class |l, Div. 2, Gr. E-G; CL. il {Aluminum housing only)
Y Others :

. 2 Process Connection, Material®
GM2%" NPT threaded connection, 3161 SS
GM5%" NPT threaded connection, Alloy C4
GW2G1 BSP, 316L SS mounting for weld-in adapter
GN2 1" NPT threaded connection, 316L SS
GN5 1° NPT threaded connection, Alloy C4
A82 ANS! 1~ flange, Class 150, RF, 316L SS
AA2 ANSI 1" flange, Class 150, RF, 316L SS
AB2 ANS! 1%” flange, Class 300. RF, 316L. 5S (FTL 51)
y AC2 ANS! 1%" flange, Class 150, RF, 316L SS
L AD2 ANS) 1%" flange. Class 300, RF, 316L SS {FTL 51)
S | AE2 ANS| 2" flange, Class 150, RF. 3161 SS
' AES ANS! 2* flange, Class 150, RF, 316L S, with Alioy C4 plating

——

e

-~wC sl

AF2 ANS! 2* flange Class 300, RF, 316L SS (FTL 51)
AG2 ANS| 2" flafge, Class 600, AF, 316L §S (FTL 51)
AJ2 ANSI 2%" flange, Class 300, RF, 316L SS (FTL 51)
AL2 ANSI 3" flange, Class 150, RF, 316L SS

AM2 ANSI 3" llange, Class 300, RF, 3161. SS (FTL 51)
AP2 ANS! 4" flange, Class 150, RF, 316L SS

AQ2 ANS! 4" flange, Class 300, RF, 316L. S§ (FTL 51)
AR2 ANSI| 4" flange. Class 600, RF, 316L. §S (FTL 51)
TC2 1%° Tri-clamp®, 316L SS

TE2 2" Tri-clamp?®, 316L SS

YY9 Others

3 LengthL
Length, temperature spacer, 2nd line of defense
AA Compact 2,6" (66 mm) {FTL 50)
DB" *4.7in"/*118 mm™*, 316L SS (FTL 8Y)
DE* *4.7in" /*118 mm™, Alioy C4 (FTL 81)
cB inches: 6in - 115in, 316L SS {FTL 51)
CE inches: 6in- 115in, Alloy C4 (FTL 51)
1A 2.6" plus temperalure separator (5.57} {FTL 50}
KB Temperature separator, 316L SS. lengih in inches (67 to 1137) (FTL 51)
KE Temperature separalor, Alloy C4. length in inches (67 to 1157) (FTL 51}
L8’ Length type 1i, temperalure separator, 316L SS {FTL 5Y)
LE® Length type |I, Alloy C4, temperature separator (FTL 51}
QA 2.6" plus 2nd line of delense (5.57) {FTL 50)
58 2nd line of delense, length in inches (6° to 115%). 316L SS {FTL 51)
SE 2nd line of detense, length in inches (6" 1o 1157), Alloy C4 (FTL 51)
TB" 2nd line of defense. length type 1, 316L SS (FTL 51)
TE* 2nd line of defense, length type li, Alloy C4 (FTL 51)
YY Oihers

*Length type I, for replacing Liguiphant Il {FTL 360, FTL 365, FOL 30 or FOL 35)
When replacing Liquiphant Il with a Liquiphant M FTL §1, the switchpoint is the same
when mounied vertically.

4 Ouiput
Eleclronic Inserl
FEL 51, two-wire, AC, 18- 253V
FEL 52, three-wire DC, 10 - 55 V, PNP transistor output
FEL 54, universal, 19 - 253 VAC, 19 - 55 VOC, potential-free OPDT relay
FEL 55, two-wire DC 11 - 36 V, Culput /16 mA, LS.
FEL 56, two-wire acc. to NAMUR (EN 50227). 1.S.
FEL 57, PFM signal transmission on two-wite cabling. 1.S.
FEL 58, NAMUR with push button
Special version

CO@NOH O LN =

5 Housing, Cable Entry
E4 Polyester housing NEMA 4X | adapler 157 NPT
ES  Aluminum housing NEMA 4X, %" NPT
£6 Stainless Stee! housing NEMA 4X, adapler %" NPT
€7  Aluminum housing. NEMA 4X, %" NPT with separate connechon compariment (see separate instiuction manual KA 163F)
Y9 Others

6 Additional Fillings
A Basic fitings
C  3.1.B material certificate
Y  Other filtings
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