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2. Brief description of equipment and operating 
limitations 

2.1 General 

SIHI liquid ring vacuum pumps are semi-positive displacement pumps of simple and 
robust construction. The shaft is mounted in ball bearings and sealing is effected  by 
single mechanical seals or packing. The pumps are valveless, the only moving parts 
being the shaft and Impeller assembly. 

% 

2.2 Principle of operation 

The drawing below (Figure 2.1) is a cross section of a SIHI liquid ring pump showing the 
principle of operation. 

The impeller (1) rotates within the pump body (2) and is enclosed between two end 
plates. The suction opening (3) and the discharge opening (4) communicate wi th the 
suction and discharge nozzles of the pump. 

Prior to start up the pump must be partially filled wi th a service liquid. On start up this 
liquid is flung outwards by the centrifugal force and forms a liquid ring (5) which rotates 
concentrically w i th the body. 

Air chambers are formed between the impeller hub, the impeller blades and the liquid 
ring. These chambers increase in size during the rotation from A to B In the direction of 
the arrow and decrease in size from B to A. As the volume of the air chamber increases 
a depression builds up in them and air is drawn through the suction port (3). On further 
rotation the air chambers decrease again, the air is compressed and escapes through the 
discharge port (4). The principle of operation of the liquid ring pump is similar to that of 
a piston pump wi th the liquid enclosed between the impeller blades acting like a piston. 

This method of operation allows the liquid ring pump to be used as a pump or as a 
compressor. 

Figure 2.1 

firewEO FROH THE OWVE EW) 
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2 .3 Operating limitations 

2.3.1 Application 

The pump can handle any gases which do not affect  the material of construction or the 
service Hquid. Small quantities of liquid can be handled with the gases. 

Medium handling: 

maximum temperature: gas 100°C. 

In the case of compressing condensable vapours a small quantity of Incompressible gas 
during compression is required. 

Service liquid: 

maximum temperature: 
maximum viscosity: 

Pressures: 

8 0 ° C 
90 mm^/s 

Using water wi th a temperature of 15°C as the service liquid and at a pressure of 1013 
mbar at the pump discharge the lowest suction pressure economically achievable is 
approximately 33 mbar. 

This value wil l change, if a different  type of service liquid is used. SP(UK} wil l supply 
the pressures for other conditions given all the necessary physical properties of the 
service liquid e.g, vapour pressure, density, viscosity, temperature and gas solubility. 
Lower absolute pressures can be obtained by connecting SP{UK) gas ejectors in front of 
the pump. 

Test and design pressures (pump and separator): 

Hydrostatic test pressure 
(overpressure) (bar) 

Design pressure at 50°C 
(overpressure) (bar) 

Liquid ring vacuum pump 3.0 . . . 

Liquid ring overhead separator 1.0 j 0.5 
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3. Safety information 

3.1 General 

3.1.1 SIHI Pumps sell fluid handling equipment for commercial and industrial applications. 

3 .1.2 All work on SIHI Pumps equipment must be carried out by suitably qualified personnel 
e.g., tradesmen, suitably trained site personnel etc. All local safety regulations must be 
fol lowed. 

3.1.3 Hazards can occur during lifting, installation, commissioning, operation and maintenance. 

3.2 Lifting 

3.2.1 When lifting any equipment take the following precautions. Failure to do so could result 
in the equipment swinging or falling and causing injury. 

3.2.2 Check the lifting equipment to be used is adequate to take the weight of the supplied 
equipment. This weight will generally be shown on the despatch note or it can be 
obtained from SIHI Pumps. 

3.2.3 Use lifting holes or lugs on the baseplate when fitted. Alternatively use slings around 
major cast components. If in doubt consult SIHI Pumps. 

3.2.4 Never use a motor eyebolt for lifting a pump set. Motor eyebolts are for lifting motors 
only. 

3.3 Installation 

3.3.1 When installing the equipment take the following precautions. 

3 .3.2 Read the installation instructions in this manual. 

3.3.3 Ensure pipework attached to the equipment does not exert an excessive load on the 
nozzles. Excessive loads can cause failures in casings resulting in leakage. If the fluid 
to be handled is hot, toxic, poisonous or corrosive it could cause injury. Excessive 
loading wil l result if pipework has to be "forced" into position using levers or drawn into 
position w i th the bolts. Inadequate support can also cause excessive loading. Maximum 
allowable forces and moments can be calculated for all nozzles dependent on type, size 
and material. If In doubt contact SIHI Pumps. 
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SIHI 

3.3.4 Ensure supply cables to electric motors are capable of supplying full load current (as 
shown on the motor nameplate) without overheating or producing an undue voltage 
drop. Ensure all terminals are tightened securely. The pump unit shall be protected by 
an earth terminal against the build up of positive charge. The earth terminal shall be 
connected directly to an earth conductor. Unbonded pipe connections shall not be 
considered as providing a continuous earth path. Conductors shall be adequately sized 
for the maximum power load and insulated against the supply voltage and its tolerances, 
and be unambiguously identified by means of colour or other indicators {EN 60204-1 
clauses 6,7 ,8 ,14,15 and 18). Failure to install the power supply in this manner could 
cause an electric shock or fire. 

3.3.5 Pumps operating at elevated temperatures. 

Steps shall be taken to minimise contact w i th or to warn operator/users of any surface 
which in normal operation will achieve a temperature exceeding those set out in the 
table below. 

Maximum permitted temperature for unprotected accessible surfaces on the pump/pump 
unit during normal operation 

% 

Surfaces required to be touched in normal 
operation, or which may be touched 
unintentionally in a restricted zone '̂ 

Surfaces which may be touched 
unintentionally in an unrestricted 

zone 

MetaP' 68°C 80®C 

Ceramics 73°C 84°C 

Plastic 80°C 90°C 

1) 
This table recognises that if a touched surface is in a position where withdrawal 
action may be delayed by restriction to movement (a restricted zone) the contact time 
may be extended unwillingly and a lower maximum temperature should be required. 

2) Painted or unpainted 

3.4 Commissioning 

3.4.1 Commissioning procedures should ensure that any safety hazards which can be removed 
prior to operation are removed. SIHI Pumps offer  a commissioning service. 

3.4.2 Read any special commissioning instructions included in this manual. 

3 .4.3 There Is always a possibility of leakage from any fluid handling device. If the fluid being 
handled is hot, toxic, poisonous or corrosive then any leakage could be hazardous to 
health. Special safety precautions may be necessary in such cases. 

3.4.4 When working on the equipment ensure the driver is isolated electrically and 
hydraulically and there is no possibility of it being started remotely. 

3.4.5 In some installations it is possible for a pump to rotate due to fluid f lowing through it, 
even though it is electrically isolated. Check and ensure that this does not happen. 
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3.4 .6 Ensure there is no possibility of the equipment operating outside its design parameters. 
This could lead to catastrophic failure. 

3.4.7 Ensure that force is not necessary to connect the pipework to the pump as this causes 
excessive loads on the nozzles. 

3.4.8 Ensure all joints are tight and that the system is pressure tested. 

3.4.9 Ensure that any leakage of vapour from pump seal areas will be safely piped away, 
especially if it is hazardous to health. 

3 .4 .10 If it is necessary to prime a pump by manually rotating the coupling, proceed as fol lows. 
Isolate the electrical supply to the motor ensuring it cannot be accidentally reconnected. 
Remove the coupling guard and turn the coupling to prime the pump. Replace the 
coupling guard. Reconnect the power to the motor. 

3.4.11 Avoid sudden surges of hot fluid causing undue stress and possible failure to casings. 

3 .4 .12 Open up valves gradually to ensure gradual temperature changes. 

3 .4 .13 Packed gland pumps should be stopped whilst adjusting packing. If packed gland pumps 
must have the gland adjusted whilst the pump is running, take great care during this 
operation and where guards have to be removed ensure they are replaced after the 
adjustment has been made. 

3.5 Operation 

3.5.1 Take the fol lowing precautions to prevent injury from dangerous fluids, electrical shock 
or rotating parts. 

3.5.2 Read the operation instructions in this manual. 

3.5.3 Do not remove guards wi thout ensuring the equipment cannot be started accidentally. 

3 .5.4 Keep the equipment clean and dry. 

3.5.5 When washing down keep any water well away from any electrical connections or 
electrical devices unless they are hose proof. 

3 .5.6 Never operate the equipment outside the design limits. If in doubt contact SIHI Pumps 
wi th the equipment serial number. 

3.5.7 If there is a danger of the product freezing whilst the equipment is not in operation drain 
It down. 
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3.6 Maintenance 

3.6.1 Read the maintenance instructions in this manual. 

3.6.2 Electrically and hydraulically isolate the equipment before starting any work to ensure 
the equipment wil l not start accidentally. 

3 .6.3 Valve off  all pipework before removing the equipment. This wil l prevent any injury from 
hot, toxic, poisonous or corrosive fluids after the equipment is removed. 

3 .6 .4 Drain or collect any hot or dangerous fluid from the system before removing the 
equipment to prevent it causing injury to personnel. 

3 .6.5 Flush out any equipment handling fluids hazardous to health before dismantling. This 
wil l prevent injury to maintenance personnel. 

3 .6.6 Flush out any equipment handling flammable fluids wi th an inert gas before dismantling. 
This wil l prevent an explosive atmosphere being built up. 

3.6.7 When replacing parts in the pump check that they are free from burrs to prevent injury 
during handling. 

3 .6 .8 When using heat (eg., from a welding torch) to dismantle parts be careful  not to 
overheat materials {e.g., paint, galvanic coatings) which could give off  dangerous fumes 
or materials (e.g., Viton, PTFE, jointing compound) which could decompose Into 
dangerous substances. 

3.6.9 Use only genuine SIHI Pumps spare parts. 

3 .6 .10 Prior to start up purge the air from any equipment which has been opened and which 
will handle flammable fluids. This wil l prevent an explosive mixture being formed. 

3.6.11 Ensure all guards are replaced before restarting the equipment. 

3.7 Noise 

Equipment supplied by SIHI Pumps wil l normally have a noise level of less than 85 dB(A) 
LEP,d. If this limit is likely to be reached or exceeded information will be provided. 

3.8 Cliange of duty/modifications 

3.8.1 Equipment is usually supplied against a set of system conditions specified by the 
customer. If these conditions change significantly, especially in terms of pressures, 
temperatures or more aggressive media a safety hazard could develop. If the duty is to 
be changed consult SIHI Pumps to ensure the equipment wil l be safe. 
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3.8.2 Modifications to mechanical seals, couplings, or guards etc., could also create a safety 
hazard. If a mechanical or electrical modification is to be made consult SIHI Pumps to 
ensure it will be safe. 

3 .9 Substances hazardous to health 

% 

3.9.1 General 

Under normal conditions, pumps, valves and other equipment supplied by SIHI Pumps 
offer  negligible risk to health. The substances listed in the following paragraphs may be 
present in SIHI equipment dependent on the specific product. 

Good working and industrial hygiene practices should always be followed to keep risks 
to a minimum. If in any doubt about any substance contained in any SIHI product 
contact our Service Department. 

3.9.2 Lubricating oils and greases 

Care should be taken to avoid prolonged or repeated contact wi th the skin, eyes or 
mucous membranes. The quantities involved in SIHI equipment are very low and the risk 
of contact is minimal. 

3.9.3 Corrosion iniiibitor 

Some equipment is despatched with a small quantity of corrosion inhibitor Inside. The 
risk of any contact is minimal and only prolonged or repeated contact will consti tute a 
hazard. 

3.9.4 PTFE 

PTFE can decompose at temperatures above 260°C to produce gases which can be 
hazardous to health. SIHI Pumps do not use PTFE on equipment intended for use at or 
above this temperature. 

The possible contamination of tobacco wi th PTFE should be avoided as smoking is then 
a possible cause of fume fever (a syndrome wi th influenza type features). 

3.9.5 Viton 

Viton can decompose at temperatures above 300°C to produce hydrofluoric  acid which 
is hazardous to the health. SIHI Pumps do not use Viton on equipment intended for use 
above this temperature. 
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SIHI 

3.9.6 Asbestos 

Some gaskets and some types of gland packing contain asbestos. Asbestos dust is 
hazardous to the health If inhaled. The presence of binding agents ensures these 
components are unlikely to give rise to significant levels of dust as a result of normal 
handling, fabrication or fitting. However, the following precautions should be observed. 

If any cutt ing, drilling or scraping is necessary dampen the material and, to reduce dust, 
use only hand tools or low speed power tools. 

If the components have become embrittled during use, dampen them before removing. 

Remove any dust and loose debris by a dustless method (e.g., industrial vacuum 
machine fitted wi th a suitable exhaust filter). 

Waste should be damped, placed in a sealed container and marked to ensure safe 
disposal. 

3.9.7 Jointing compound 

Compounds used and supplied by SIHI Pumps will not normally present a hazard to 
customers. The quantities Involved are very small. Most compounds decompose at 
400®C to produce acetic acid which is hazardous to the health. SIHI Pumps do not use 
jointing compound on equipment intended for use at or above this temperature. 

When using jointing compounds ensure the area is well ventilated to prevent a build up 
of solvent fumes. Fumes can irritate the eyes and air ways. Avoid ignition from naked 
lights, smoking, electric tools etc. The compound can irritate eyes and skin so contact 
should be avoided. 

3.9.8 Anti-seize paste 

This paste can irritate the eyes and skin so contact should be avoided. The quantities 
Involved are very small and the risk is negligible if the normal precautions used in 
dismantling equipment are followed. 

3.10 Pump sealing 

Whilst packing and mechanical seals are selected to be suitable for the duty specified it 
should be noted that (normally) packing and single mechanical seals offer  no 
containment of the product in the event of failure. 

16 October 1996 O & M Reference No. 03 .0000 .6 .6 

SIHI Pumps (UK) Umited, Bridgewater Road, Broadheath. Altrincham, Cheshire V\/A 14 1NB. T e l : 0 l 6 1 9 2 8 6 3 7 1 Fax:0161 9 2 8 3022 



Operating and maintenance instructions SIHI [ [ inp 

4. Handling and storage information 

4.1 Handling 

4.1.1 Read the safety instructions in this manual. 

4 .1 .2 When slings are used to lift any equipment they must be positioned so as not to damage 
vulnerable parts e.g., motor cowl, seal harness etc. 

4.2 General note on storage 

4.2.1 Equipment should be stored in warm dry conditions free from vibrations which can 
damage bearings. 

4 .2.2 it may be necessary to disconnect a pump from its prime mover to enable it to be 
rotated, In which case electric motor shafts should be turned by hand on a regular basis 
(see paragraph 4.3.3}. 

4 .2 .3 On jobs wi th extended warranty, SIHI reserve the right to visit the storage site, before 
commissioning, to inspect the equipment and replace any parts as necessary, at the 
customers expense. 

4 .2 .4 Failure to comply wi th these storage instructions wil l render the warranty void. 
Warranty conditions are shown in our Conditions Of Sale. 

4.3 Storage up to six months 

4.3.1 For pumps, drain all water and pour in a protective fluid {e.g., Vaporol). Ensure the 
Instructions issued by the protective fluid supplier are followed. 

4 .3.2 Protect any exposed parts which may suffer  from corrosion. 

4 .3 .3 Rotate shaft five to ten times once every two weeks and record the date on a label 
attached to the equipment. 

4 .3 .4 On helical rotor pumps where the rotor Is made of Cr.Steel (DIN 1.2436) we recommend 
removing the stator and coating the rotor wi th grease. 
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4.4 Storage over six months, up to two years 

4.4.1 Remove pump mechanical seals or gland packing. 

4 .4 .2 If applicable thoroughly clean and encapsulate mechanical seals. 

4 .4 .3 Seal gap between shaft and seal seat wi th oiled paper or cloth. Lightly oil all accessible 
parts and if applicable fill pedestal w i th oil. 

4 .4 .4 For pumps, drain all water and pour in a protective fluid (e.g., Vaporol}. Ensure the 
instructions issued by the protective fluid supplier are followed. Seal flanges wi th tape 
and ensure they are airtight. 

4 .4 .5 Enclose the equipment within a heavy gauge polythene sheet to form an air t ight cover 
as far as is possible. A supply of desiccant such as silica gel should be included inside 
the enclosure. 

4 .4 .6 Rotate the shaft five to ten times once every t w o weeks and record the date on a label 
attached to the equipment. 

4 .4 .7 Once every six months dry or replace the desiccant. Check the equipment for moisture 
and pour new protective fluid into the pump. 

4 .4 .8 On helical rotor pumps the stator should always be removed if shutting down for longer 
than one year, this prevents pressure joints in the elastomer. 

4.5 Storage over two years 

4.5.1 Storage over two years can require special instructions dependent on pump type. 
Please consult SIHI Pumps for further  details. 
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5. Installation 

5.1 Code letter for Figures 1 to 4b 

A Waste liquid IB Service liquid line 

B Service liquid IF Make-up liquid line 

F Make-up liquid IK Cooling liquid pipeline 

K Cooling liquid 1MI Suction pipeline 

U Circulating liquid IMII Discharge pipeline 

Ml Medium handled • suction side mB Manometer vacuum gauge 

Mil Medium handled • discharge side mU Level gauge 

PF Liquid pump Thermometer 

PG Vacuum pump tMI Non-return valve 

XBa Overhead liquid separator uA Overflow/ 

XBp Liquid separator uB Connection for service liquid 

bK Heat exchanger ue Drain plug 

hF Shut off  valve u1 Connection for vent cock 

hK Shut off  valve UMI Suction orifice 

IF Regulating valve uMN Discharge orifice 

iK Regulating valve uml Connection for level gauge 

iU Regulating valve | uSe Plug for dirt disposal 

uU Connection circulating liquid . 

5.2 Installation of the pump set (see figures on following pages for 
connections) 

5.2.1 Ensure that all protective covers, bungs etc., are removed from the pump connections. 

5.2.2 The pump should be installed in well ventilated conditions. 

5.2.3 A minimum of 150mm between the motor fan cowl and the nearest obstruction is 
required to ensure adequate air flow to cool the motor. 

5 .2.4 The pipework should be installed and supported in such a way that it does not introduce 
stress into the pump casing. When this is impracticable we advise the use of flexible 
connections. 

5.2.5 Sharp bends and abrupt changes in pipe diameter should be avoided particularly on the 
suction side of the pump. 
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5.2.6 Joint rings should not be allowed to intrude into the pipework bore. 

5.2.7 The bore of the suction and discharge pipes and all liquid lines, must not be smaller than 
the corresponding pump connections. Before putting the pump into operation check the 
pipework for leaks. 

5.2.8 For alignment of couplings or belt drive see section 11. 

5.2.9 A non return valve must be installed into the suction line and in the case of vacuum 
service an air supply cock at connection (u1). 

5 .2 .10 A shut off  device should be installed in the suction line and the pump is not to be put, or 
kept in operation while this shut off  device is closed. Air has to be admitted via the air 
supply cock. 

5.2.11 The discharge line must not run vertically or slope upwards by more than 1m. 

5.2.12 The direction of rotation of the shaft and the flow direction of the gas are indicated by 
arrows on the pump casing. 

5 .2 .13 If a shut off  device is installed in the discharge line or in the discharge line of the liquid 
separator, ensure that the pump is not put, or kept in operation when the shut off 
device is closed. 

5 .2 .14 When slings are used to lift pump/motor combinations, they are to be positioned so as 
not to damage vulnerable parts i.e., motor cowi, seal harness etc. 

5 .2.15 The system must be installed so that the liquid level should not be higher than the 
centre line of the pump. 
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Figure 1 

XBa 

tMI 

u B u M I i M i 

\/)| 1MI 

XBa 

1P hF iF mB t u 

T 
Thermometer 

^Pressure gauge 

Liquid pump 

Non return valve 

^ Solenoid valve 

< ]—Gas flow 

^ X Regulating valve 

[ X ] Shut-off  valve 

^ ^ Automatic 
pressure reducer 
Thermostatic 
regulation valve 

Float valve 

Liquid flov^ 

15 J u n e 1 9 9 5 0 & M Reference No. 05 .0701 a.3.5 

SIHI Pumps (UK) mited, Bridgewater Road. Broadheath, Al trncham Cheshire W A 1 4 1NB. Te l :0161 9 2 8 6 3 7 1 Fax:0161 9 2 8 3022 



Operating and maintenance instructions SIHI 

Figure 3 
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Scheme for set up wi th container placed on side 
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Scheme for thermostatically controlled service liquid temperature 
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22 October 1996 

1 Automatic pressure reducer 
2 Thermostatic regulating valve 
3 Temperature probe 
4 Solenoid valve 
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Arrangement of connections 

Figure 4a - LPH 60520, 60527, 70520, 70540 

SIHI 

SIHI 

uS 

u1 

uml 

I 

ue, uSe 

uS 

t 

c x -

uSe ue 

Figure 4b - LPH 70123 

• ^ 

us 

ue uSe ue ue uSe iĴ  
ue 

US External seal flush if required 

ue Pump drain 

uSe Fine particles drain if required 

uml Connection for liquid level valve (supplied by customer) 

U l Connection for vacuum breaker cock (supplied by customer) 
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SIHI 

6. Commissioning of equipment - vacuum pumps 

6.1 Objective 

The objective of commissioning equipment is to establish that the requirements 
necessary to ensure safe and satisfactory operation, and to avoid premature failure have 
been met. 

6.2 Safety 

Read the safety instructions in this manual. 

6.3 General 

6.3.1 Normally, during installation, all bungs, covers etc., wil l have been removed from the 
various connections, the coupling alignment will have been checked and adjusted, the 
pipework will have been checked for misalignment and the baseplate levelled, bolted 
down and grouted. However, if there is any doubt the commissioning engineer should 
arrange for these items to be checked. 

6 .3.2 Ensure the pump is filled with service liquid up to shaft level. This will allow it to 
operate and provide lubrication in the seal area. Note: some mechanical seals will fall 
within seconds without lubrication. 

6.3.3 Before start-up, check that the suction and delivery valves are open. The suction valve 
may only be closed on start-up when a vacuum relief  valve has been fitted into the 
suction line or vent connection U, opened. Correct valve settings wil l keep stresses 
generated in the equipment to a minimum. 

6.3.4 Check shafts are free to rotate to ensure there is no build-up of foreign bodies or excess 
corrosion built up inside the equipment. 

6.3.5 On electrically driven pumps ensure that the overload protection equipment is set 
correctly (i.e., set to -fO to + 5 % of current rating on motor nameplate). 

6 .3.6 Ensure the driver turns the equipment in the correct direction of rotation. The direction 
of rotation for these pumps is clockwise looking at the pump drive end as standard. A 
direction of rotation arrow is cast Into the pump casing. Incorrect rotation wil l cause 
inefficiency  in some equipment types and extensive damage in others. 
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6.3.7 Listen for any strange sounds or vibration. If noise or vibration appears to be unusual 
stop the equipment immediately, isolate the driver and investigate. 

6.3.8 Check for any significant rise in temperature, particularly in the seal and bearing areas. 

6.4 Automatic controls 

If equipment is operated under any form of automatic control ensure consideration has 
been given to prevent "hunting".  If the equipment "hunts"  it can lead to serious motor, 
coupling, pump, and control equipment damage. 

6 .5 Precautions to be taken before start-up 

6.5.1 General 

Ensure internal cleanliness of pipew/ork, vessels etc., to prevent pump ingesting foreign 
debris. Isolate the equipment and rotate the pump through 360° by hand to ensure 
freedom of movement. 

6.5.2 Stuffing  box (if fitted) 

If applicable check the stuffing  box for leakage. The gland should be adjusted until a 
small leak exists to cool and lubricate the packing. Under certain operating conditions it 
may be found that leakage ceases and air is drawn in. This is perfectly normal and of 
no concern unless the quantity of air is too great and affects  the pump performance.  In 
this case the gland may be tightened a little and monitored to ensure no excessive rise 
in temperature. 

6.5.3 Lubrication 

Some pumps are fitted as standard wi th sealed for life bearings. If greased bearings are 
fitted (grease nipples wil l be provided) a check must be made to ensure that the 
bearings have been lubricated correctly. 

6.5.4 Check the direction of rotation 

The direction of rotation must correspond w i th the direction arrow on the casing. Check 
the direction of rotation of the motor wi th the pump disconnected by giving the motor a 
short run. If the direction is incorrect isolate the electrical supply. Remove the terminal 
box cover and interchange the live and neutral on a single phase motor or interchange 
any t w o supply leads on a three phase motor. Replace the terminal box cover and turn 
on the electrical supply. Recheck the direction of rotation. 
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6 .6 Filling the pump with service liquid 

6.6.1 Ensure the pump is electrically Isolated. 

6.6.2 Remove the level plug from the side of the pump casing. 

6.6.3 Open the service liquid supply. 

6 .6 .4 Ensure that the service liquid flows from the level orifice. Close the service liquid supply 
and wait until the liquid stops flowing from the level orifice. 

6.6.5 Replace the level plug. 

6.7 Start-up procedure (for diagrams see section 5) 

6.7.1 Service liquid 
Check that the pump and separator are filled wi th service liquid up to the level of the 
pump shaft (see 6.6). 

6.7.2 Venting of vacuum pump 

Before starting, wi th the suction line closed, open the vent at the connection U,, (see 
Figures 5.1, 5.2, 5.3) closing the valve when the operating speed has been attained and 
suction line opened. 

6.7.3 Direction of rotation 

Check that the direction of rotation and speed are correct. 

6.7.4 Combined liquid service 

Open the shut off  valve hp. 

If the suction has been shut down for a long period then the regulating valve ip should 
be adjusted to the required flow of make-up liquid before closing the valve. 

6.7.5 Circulating liquid service 

Open the shut off  valve h^. 

If the system has been shut down for a long period then the shut-off  valve ip should be 
adjusted when the operating speed Is reached to the required flow of make-up liquid 
before being closed. 
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6.7.6 Make-up liquid service 

After achieving the correct operating speed, open the shut-off  valve hp. 

If the system, has been shut down for a long period then the shut-off  valve \p should be 
adjusted when the operating speed is reached to the required flow of make-up liquid 
before being closed. 

6 .8 Shutting down (for diagrams see section 5) 

6.8.1 Venting of the vacuum pump 

Open the vent cock U,. 

6.8.2 Combined liquid service 

Close shut-off  valve hp. 

6.8.3 Circulating liquid service 

Close shut-off  valve h^. 

6.8.4 Make-up liquid service 

Close shut-off  valve hf. 
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7. Operation 

7.1 General 

7.1.1 Operators should be aware that these pumps performing  at their maximum will be 
achieving vacuum very close to the vapour pressure of water. When using water at 
15®C as service liquid and working wi th a delivery pressure of 1013 mbar (760 Torr) 
the lowest vacuum economically achievable at the suction branch is approximately 120 
mbar (90 Torr) when passing service liquid through the pump at a rate Indicated on our 
vacuum table. Using a screw driver as a stethoscope it is possible to listen carefully to 
the operation of the pump and should a crackling noise be detected, this indicates a 
degree of cavitation which should be eliminated by admitting more air to the pump 
under this condition. In the case where pumps are operating on very hard water, the 
pump wil l probably require to be opened every six months to remove lime deposit. 
Should the pump be allowed to cavitate continuously on hard water, lime deposits can 
damage the pump in much shorter periods than this. 

7.1.2 These pumps can handle small particles, heavier than water, the particles will be 
centrifuged by the liquid ring and once having entered the pump can be continually 
discharged through plug for dirt disposal (uSe) to drain trench. It is recommended that a 
valve be fitted on the drain so this can be arranged to close when the pump is stopped 
otherwise all the service liquid will leave the pump. 

7.1.3 The maximum temperatures are: Gas 100°C, Service liquid 80°C. 

7 .2 Arrangement 

The liquid separator (XBp) should be installed adjacent to the vacuum pump such that 
the container overflow (uA) and the pump shaft centreline are on the same level (see 
Figures 1 and 2). 

There are three principal arrangements as described in the following sections. The 
arrangement should be chosen according to the conditions of duty. 

7.2.1 Operation with combined make-up and circulating liquid 

This method of operation is most frequently used and is shown diagrammatically in 
Figure 1. The service liquid flow (B) through the pump comprises both make-up liquid 
(F) and recirculating liquid (U). A quantity of waste liquid (A), equal to the supplied 
quantity of make-up liquid (F), is continuously discharged through overflow (uA) of the 
circulating container. The make-up liquid should be supplied at a slight positive pressure 
(0.5 bar approximately). The pipe from the overflow connection (uA) should be fitted 
wi th an upwards facing branch which remains open or is connected to the container 
main vent pipe to prevent complete emptying of liquid from the system or siphon 
effects. 
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7.2.2 Operation with circulating liquid only 

This arrangement is applicable where service liquids are used which may not be mixed 
up, or where corrosive or detrimental gases are handled. With this arrangement as 
shown in Figure 2, the overflow (uA) should be blanked off  and thus the service liquid 
flow (B) through the pump comprises the recirculated flow (U) only. 

If the vacuum pump operates over a small compression range (i.e., at low vacuum) for 
periods in excess of 5 minutes, a small circulating pump must be fitted in the service 
liquid line (1B). It is not necessary to provide a heat exchanger if the periods of 
operation are less than this, as the pump wil l normally have cooled down sufficiently 
before the next start-up. 

7.2.3 Operation with 'once through' liquid supplies 

When there are adequate quantities of cheap liquid the circuit should be arranged as 
shown In Figure 3. The connection (uU) should be blanked off  and the pump service 
liquid (B) thus comprising only the make-up liquid (F), which should be supplied at a 
slight positive pressure (0.5 bar approximately). If this supply pressure is likely to rise 
excessively upon occasions it is recommended that a 'break tank' w i th ball float inlet 
valve is fitted; the pump will then prime the service liquid out of the tank (see Figure 
3a). 

Should the gas and liquid not require separating before final discharge, then the 
circulating container can be dispensed wi th and it is sufficient  merely to fit a discharge 
orifice pipe (uMII) to discharge into a convenient drain trench. 

7 .3 Other points of importance and points to watch 

7.3.1 The circulation container where applicable should be cleaned from time to time since 
impurities such as rust, dirt etc., from the pipework may settle in this container. 

7.3.2 The pump and the container must be drained when there is danger of frost. 

7.3.3 If the pump is operated on very hard water the service liquid will have to be softened or 
alternatively the pump must be opened every six months in order to remove the lime 
deposit. 

7 .3 .4 If it is necessary to empty the pump after operation, drain plugs are provided underneath 
the pump. When using a circulating container it should be emptied through the drain 
tapping. 
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7.4 Starting up and shutting down 

Initial start-up following installation or 
a protracted shut down 

Starting up Shutting down 

Service liquid 
Before starting up fill the pump and circulating container with 
service liquid up to pump shaft tevel by adjusting suction orifice 
(uMI) and overflow (uA) 

Speed and direction of 
rotation 

Check Check 

Operation with combined 
make-up and circulating liquid 
(see 7.2.1) 

Open valve (hF), adjust regulating 
valve (iF) to pass required quantity of 
make-up and lock it 

Open valve (hF) Shut valve (hF) 

Operation with circulating 
liquid only (see 7.2.2) 

Open valve (hK), adjust regulating 
valve (iK) to pass required quantity of 
cooling liquid 

Open valve (hK) Shut valve (hK) 

Operating with 'once 
through' liquid (see 7.2.3) 

When the pump is up to speed open 
valve (hF) adjust regulating valve (iF) 
to pass required quantity of make-up 
(see table), and lock it. When using a 
tank with float valve (see Figure 3a) 
this should be filled beforehand 

When full speed is 
reached open valve (hF) 

Before stopping 
pump shut valve (hF) 

Anti-cavitation air supply 
When starting against the closed suction open air cock (u1) and 
after reaching full speed close cock (u1) 

Open air cock (u1) 

7.5 IVIake-up water 

For operation wi th combined make-up and circulating liquid or for operation wi th 
circulating liquid only, more make-up or cooling liquid, respectively must be used if the 
inlet water temperature approaches 15®C and the regulating valve (IF) or (iK) must be 
readjusted to maintain this temperature. 

Where a heat exchanger is fitted this must be designed to assure that the temperature 
of the service liquid is maintained at 15°C. 

Where water is used as service liquid through the pump the standard rated capacity wil l 
only be obtained if the water temperature does not exceed 15®C. Higher temperatures 
of up to 30°C can be accepted but the pump output will be reduced wi th the result of 
less service liquid being required. The following table states the service liquid 
requirements at various temperature differences.  The temperature difference  is the 
amount of difference  in temperature between the service liquid and the circulated pump 
liquid (combined system). The lower temperature being that of the service liquid FB. 

Note: The circulating liquid must not fall below 10°C since icing can occur in the pump 
suction at certain vacua. 
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7.5.1 Make-up water requirements in m /̂h 

Suction pressure in mbar 120 400 

Speed 
rpm 

KB KB 

Pump Speed 
rpm temperature difference FB temperature difference  - FB Speed 
rpm 

20 10 5 2 20 10 5 2 

1150 0.35 0.6 1 1.8 0.3 0.6 0.9 1.5 

LPH - 60520 1450 0.45 0.8 1.3 2.1 3.5 0.4 0.7 1.1 1.7 2.6 
1750 0.55 1 1.5 2.3 0.5 0.8 1.3 1.8 

1150 0.4 0.7 1.2 2.1 0.4 0.7 1.1 1.7 

LPH • 60527 1450 0.55 1 1.5 2.4 3.8 0.5 0.9 1.3 1.9 2.7 

1750 0.7 1.2 1.8 2.6 0.6 1 1.5 2 

880 0.6 1.1 1.7 2.6 0.6 
1 1.5 

2.1 

LPH - 70123 975 0.65 1.2 1.8 2.7 4 0.65 
1 1.5 

2.2 3 

1175 0.85 1.4 2.1 2.9 0.8 1.2 1.8 2.3 

880 0.8 1.5 2.4 3.9 0.8 1.3 2.1 3.1 

LPH - 70530 975 0.9 1.6 2.6 4.1 6.5 0.9 1.5 2.3 3.3 4.8 

1175 1.2 2 3 4.5 1 1.7 2.5 3.5 

880 1.1 1.9 3 4.5 1 1.7 2.4 3.5 

LPH - 70540 975 1.2 2 3.2 4.7 7 1.1 1.8 2.6 3.7 5 

1175 1.5 2.5 3.7 5.1 1.4 2.2 3 4 

Suction pressure in mbar 600 900 

Speed 
rpm 

KB KB 

Pump Speed 
rpm temperature difference  °C FB temperature difference  °C FB Speed 
rpm 

20 10 5 2 20 10 5 2 

1150 0.25 0.45 0.7 1.1 0.15 0.2 0.3 0.4 

LPH - 60520 1450 0.35 0.55 0.9 1.3 1.8 0.2 0.25 0.35 
0.45 

0.5 

1750 0.45 0.7 1 1.4 0.25 0.3 0.4 
0.45 

1150 0.3 0.5 0.8 1.2 0.15 0.25 0.35 0.4 1 
LPH - 60527 1450 0.4 0.7 1 1.4 1.8 

0.25 
0.3 

0.4 0.45 
0.5 

1750 0.5 0.8 1.1 1.5 
0.25 

0.35 
0.4 0.45 

880 0.5 0.8 1.1 1.5 
0.25 0.35 0.45 

0.5 

LPH - 70123 975 0.55 0.85 1.2 1.6 2 
0.25 0.35 0.45 

0.55 
0.6 

1175 0.65 1.3 1.7 0.3 0.4 0.5 
0.55 

1 
880 0.7 1.1 1.6 2.3 0.3 0.5 0.7 0.8 

i 1 

LPH - 70530 975 0.8 1.2 1.8 2.4 3.3 0.4 0.6 
0.8 0.9 

1 

1175 0.9 1.4 2 2.6 0.5 0.7 
0.8 0.9 

880 0.8 1.3 1.9 2.6 0.4 0.6 1 
LPH • 70540 975 0.9 1.4 2.1 2.7 3.5 0.5 

0.7 
0.8 0.9 i 1 

1175 1.1 1.7 2.3 2.9 0.6 
0.7 
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The quantities of service liquid absorbed in the circulating liquid operation correspond to 
the values given under FB. 

With circulating liquid operation, the position of the liquid at the liquid level gauge (mU) 
should be checked from time to time and replenished if necessary. 

KB 
FB 

Combined service liquid requirements 
Once through service liquid requirements 
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8. Routine maintenance 

8.1 

8.2 

8.3 

8 .4 

8.5 

8.6 

8.7 

8.8 

8.9 

8.10 

8.11 

8.12 

8.13 

Check the pump runs smoothly wi thout vibration (but remember positive displacement 
pumps could have a pulsating output). 

The suction head conditions should be within normal limits for the application and 
excessive reductions of the liquid level In the suction or feed tank should be corrected. 

Indicated on the motor nameplate, should not be exceeded except The current rating, as 
momentarily on start up. 

If the pump is fitted wi th a packed gland. It should always drip slightly to remove 
frictional heat from the packings and provide lubrication. If the leakage Is excessive and 
does not decrease when the gland Is adjusted evenly, the gland packing must be 
renewed (see section 10). 

If the pump is fitted wi th a mechanical seal no attention is required. However, during 
the running-in period occasional slight leakage may occur (see section 10). 

When the pump is driven by an electric motor care must be taken that the baseplate 
surface is always dry. When washing down the pump the hose must be kept away 
from the motor and any electrical connections. 

On a pump w i th oil lubrication the oil level can be checked through the oil level sight 
glass when the pump is at rest. The oil should be level wi th the mark In the middle of 
the sight glass. Care should be taken to prevent entry of water into the bearing frame 
during washing etc., as this wil l damage the lubricating properties of the oil and can give 
a false oil level reading. 

If the pump or motor has grease lubricated bearings requiring replenishment of the 
grease (i.e., not sealed for life) lubricate them as recommended In the lubrication 
section. 

If the pump is operating on hot liquid the throughput of cooling water must be checked. 
The flow must be regulated so that the temperature rise of the cooling water, inlet to 
outlet, does not exceed 15®C. Sudden temperature variation must be avoided. 

The bearing temperature should not exceed 80°C. 

The pump should never be allowed to run dry. 

Any rise In temperature of the pump or motor should be investigated. 

If there is a danger of the product freezing whilst the equipment is not In operation drain 
it down. 
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SIHI 

9. Lubrication 

9.1 Oil lubricated bearings (identified by Oll level sight glass) 

9.1.1 Before Initial filling, thoroughly clean the bearing frame wi th a flushing oil. The bearing 
frame should then be filled through the filler hole until the oil level reaches the mark In 
the centre of the oil level sight glass. When checking oil, it must never exceed this 
level. 

9 .1.2 If a constant level oiler Is fitted, It should be screwed into the tapped hole beside the oil 
level sight glass. On the standard design, this tapped hole is fitted wi th a plug. 

9.1.3 To fill a pump when fitted wi th a constant level oiler, hinge back the container and fill 
w i th oil, allow it to spring back into position. The oil will now flow into the bearing 
frame. Repeat this procedure until no oil f lows out of the container. The required oil 
level wil l then have been established (Figures 9 .1 and 9.2). 

9 .1.4 If the bearing temperature is always below 50°C the oil should be renewed once a 
year. For bearings operating at higher temperatures the oil should be changed at six 
monthly intervals. 

9.2 Recommended oils 

For lubrication of SIHI pumps, the use of lubricants shown in the table below or the 
equivalent lubricants of a reputable manufacture are recommended. 

Manufacturer: Up to 1 5 0 0 rpm Over 1500 rpm 

BP Energol CS 68 Energol CS46 

Esso NUTO H 68 NUTO H 68 

Shell Vitrea 68, Tellus 68 Vitrea 46, Tellus 46 

Mobil DTE Oil Medium DTE Oil Medium 

Texaco Regal Oil R & 0 68 Regal Oil R & 0 46 
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SIHI 

Figure 9.1 - Constant level oiler In closed position 
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9.3 Grease lubricated bearings (identified by grease nippies) 

Ensure that the bearings are lubricated before running the pump. 

Lubrication is carried out through the grease nipples provided. 

Lubricate as fol lows: 

Running at 1500 rpnn: approximately every 3000 operating hours. 

Running at 3000 rpm: approximately every 1500 operating hours. 

Under very unfavourable operating conditions (dusty and wet conditions, high ambient 
temperature or when the pump is installed outdoors) the period for re-greasing must be 
far shorter. 

9.4 Recommended greases 

For lubrication of SIHI pumps, the use of lubricants shown in the table below or the 
equivalent lubricants of reputable manufacture are recommended. 

Manufacturer: All Speeds 

BP Energrease LS3 

Esso Beacon 3 

Shell Albida R2 

Mobil Mobilgrease HP103 

Texaco Marfak 0 0 

9.5 Sealed bearings (identified by the lack of oil level sight glass or grease nipples) 

Sealed bearings are sealed for life and require no further  attention. 
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SIHI 

10. Shaft sealing (See sectional arrangement drawing at the back of the manual) 

10.1 Mechanical seals - general 

10.1.1 The life of the mechanical seal depends on various factors such as the cleanliness of the 
liquid handled, its lubricating properties etc. Due to the great diversity of operating 
conditions, it is impossible to give definite indications as to the operating life. 

10.1.2 Dry running of a mechanical seal, even for a few seconds, will cause severe damage 
and must be avoided. 

10.1.3 When replacing components, or changing the mechanical seal, always check that the 
pump shaft runs true and ensure that the shaft sleeve surface is in perfect condit ion in 
the area of the mechanical seal. The sleeve should not have any sharp edges, 
scratches, marks etc., over which the seal would have to be pushed to install it. Seal 
components may be lubricated wi th soft soap or silicon grease to ease installation. Do 
not use mineral oil on rubber components. The need for cleanliness and care when 
fitt ing mechanical seals cannot be overstressed. A tapered fitting sleeve should be used 
where necessary. 

10.2 Packed glands - general 

The design of a standard packed box is such that leakage has to be allowed to cool and 
lubricate the packing. During initial running the packed box has to be carefully adjusted. 

% 10.3 Packed glands - adjustment 

10.3.1 Packed box adjustment Is a gradual process of adjustment, running in and monitoring, 
resulting in a controlled leakage sufficient  to cool and lubricate the packing. 

10.3.2 During adjustment the gland nuts should be tightened evenly, one flat at a time, and the 
pump allowed to run for a reasonable time whilst the packing is monitored for leakage 
and any temperature rise. 

10.3.3 From the point of view of the packing too much leakage is better than too little but care 
has to be taken to ensure that leakage does not cause injury or damage e.g., personnel 
may slip if leakage collects on the floor or a bearing may fail if leakage enters it. 

10.3.4 During operation, check from time to time that leakage has not become excessive and 
adjust if necessary. If adjustment fails to give the desired result it will be necessary to 
re-pack the pump. 
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% 

10.4 Packed glands - repacking 

10.4.1 The gland packing provided with the pump has been carefully selected for the particular 
application for which the pump has been supplied. When repacking becomes necessary 
the same grade of packing should be used. 

10.4.2 Before repacking the pump, the old gland packing should be removed and the shaft and 
packed gland chamber thoroughly cleaned. The surface of the shaft sleeve should be 
examined to ensure that it is in good condition. If the shaft sleeve is scored it should be 
replaced. 

10.4.3 If no preformed packing rings are available, packing material of the correct grade should 
be cut to suitable lengths using a template of the same diameter as the shaft sleeve or 
as shown in Figure 10.1. After  fitting, a gap of up to 1mm between the ends of each 
ring provided wil l prove less detrimental than forcing packing rings which are too long 
into the packed gland, provided the gaps in each ring are staggered. 

10.4.4 Preformed packing rings should be bent sideways and slipped over the shaft sleeve 
(Figure 10.2). 

10.4.5 If the packed gland is to be provided wi th a sealing liquid, take care when repacking that 
the lantern ring is positioned in line wi th the sealing liquid connection (Figure 10.3). 
When square section packing rings are used, it is essential that two packing rings are 
placed in front of the lantern ring. 

10.4.6 After repacking, the gland should be nipped up lightly and then the gland nuts released 
until they are finger t ight. A check should be made to ensure that the shaft turns freely. 
A check should be made to ensure that the gland plate is square to the shaft. The gland 
should then be adjusted as above. 

10.4.7 We recommend that gland tightening is done wi th the pump at rest, since experience 
has shown that over-tightening wi th the pump running can severely score the shaft 
sleeves. 

10.5 Packed gland - cooling 

If a liquid is pumped which would boil at atmospheric pressure and ambient 
temperature, it is essential that the packed gland area is cooled to prevent the gland 
packing running dry due to evaporation of the liquid handled. The regulating valve, 
which should be located in the outlet line, should be set to ensure that the temperature 
rise of the cooling liquid through the cooling chamber does not exceed 15°C. 
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10.6 Packed glands - sealing liquid 

If leakage of the liquid handled is unacceptable, or if the liquid handled contains solids, 
the sealing liquid supply must be from an external source of clean liquid. The sealing 
liquid pressure required depends on the particular type of pump and application. With a 
pump working under vacuum conditions, the above arrangements are necessary. For 
suction lift applications a sealing supply taken from the pump delivery generally suffices 
providing the medium handled Is clean (Figure 10.3). 

Figure 10.1 
Making a packing ring 

Oblique 

Figure 10.2 
Fitting a pre-formed packing ring 

Correc Incorrecl 

L • Mean 0 x TT 

% 
Figure 10.3 

Lantern ring position for sealing liquid (Typical only) 
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11. Transmission 

11.1 Safety 

Always ensure that pump and motor are hydraulically/electrically isolated before 
removing coupling guard or handling coupling or shaft. 

11.2 SIHI standard non-spacer coupling - grub screw fitting 

11.2.1 General 

These couplings are suitable for either direction of rotation, reversing loads and inclined 
or vertical shafts. 

11.2.2 Installation 

Locate hubs to shaft using grub screws or a retaining washer. 

11.2.3 Parallel alignment 

Place a straight edge across the coupling as shown below. The hubs wil l be in correct 
alignment when the straight edge is in contact w i th 1, 2, 3 and 4. 

Figure 11.1 - checking parallel alignment with a straight edge 
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11.2.4 Angular alignment 

Figure 11.2 - Checking angular alignment with callipers 

Using callipers as shown in Figure 11.2 and commencing at the top, take 
measurements at 90 deg. intervals as the coupling is rotated by hand. Repeat this 
procedure adjusting the shafts as necessary until four identical readings are obtained 
(see 11.1). 

Accurate alignment is necessary to ensure trouble free running. 

11.2.5 Permissable misalignment 

The misalignment figures are as shown in the following table for both 1500 and 2900 
rpm. 

Max. Axial 
Misalignment 

(End float) 
(mm) 

Max. Angular Max Parallel 

Max. Axial 
Misalignment 

(End float) 
(mm) Coupling 

Size 

Misalignment 
degs. 

Misalignment 
(mm) 

Max. Axial 
Misalignment 

(End float) 
(mm) 

63 0.75 0.25 0.25 

80 0 .75 0.25 0 .40 

112 0.75 0 .30 0 .60 

125 1.0 0 .40 0 .80 

160 1.0 0 .50 1.00 

200 1.0 0 .50 1.20 

250 1.0 0 .50 1.50 
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11.2.6 Maintenance 

These couplings do not require any maintenance, except for occasional checks to 
ensure that excessive backlash has not developed between the driving and driven 
shafts. 

The flexible element should be replaced when it has worn down to two-thirds of its 
original thickness. 

After moving the shaft to replace the flexible element, the coupling should be re-
aligned. 

11.3 SIHI standard non-spacer coupling - taper locic fitting 

11.3.1 General 

Taper lock couplings are suitable for either direction of rotation, reversing loads and 
Inclined or vertical shafts. 

Any combination of hubs may be used. 

If high torque peaks or load fluctuations are present it is recommended that keys are 
fitted. 

11.3.2 Installation 

Fit hubs to shaft using bushes, see section 11.4. 

11.3.3 Parallel alignment 

Place a straight edge across the coupling as shown in Figure 11.1. The hubs wil l be in 
correct alignment when the straight edge is in contact with 1, 2, 3 and 4. 

11.3.4 Angular alignment 

Using callipers as shown in Figure 11.2 and commencing at the top, take 
measurements at 90 deg. intervals as the coupling is rotated by hand. Repeat this 
procedure adjusting the shafts as necessary until four identical readings are obtained 
(see 11.1). 

Accurate alignment is necessary to ensure trouble free running. 

11.3.5 Permissable misalignment 

The misalignment figures are as shown in paragraph 11.2.5. 
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SIHI 

11.3.6 Maintenance 

These couplings do not require any maintenance, except for occasional checlcs to 
ensure that excessive baclclash has not developed between the driving and driven 
shafts. 

The flexible element should be replaced w/hen it has worn down to two-thirds of its 
original thickness. 

After  moving the shaft to replace the flexible element, the coupling should be re-aligned 
{see 11.1) 

11.4 Taper lock bushes 

11.4.1 To Install (see 11.1) 

After ensuring that the mating tapered surfaces are completely clean and free from oil 
or dirt insert the bush into the hub so that the holes line up. (Figure 11.3). 

If a key is to be fitted, place it in the shaft keyway before fitting the bush. It is 
essential that it is a parallel key wi th side fitting and top clearance. 

Sparingly oil the thread and the point of grub screws, or the thread and under the head 
of cap screws. Place screws loosely in the threaded holes for "jacking in" (Figure 
11.7). Clean the shaft and fit the hub and bush as one unit in the desired position (see 
Figure 11.4). 

Using a hexagon wrench tighten the screws gradually and alternately until they are 
t ight. Figure 11.5. 

Drift  against the large end of the bush using a block or sleeve (to prevent damage) to 
ensure that the bush is seated squarely in the bore. The screws will now turn a little 
more. Repeat the alternate drifting and tightening of the screws once or twice to 
achieve maximum grip on the shaft. 

Fill any empty holes wi th grease to exclude dirt. 
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SIHI 

Torque wrench settings for bush screws: 

Bush Ref. Setting Nm Bush Ref. Setting Nm 

1108 6.2 2517 49 

1210 20 2525 49 

1215 20 3020 90 

1310 20 3030 90 

1610 20 3535 113 

1615 20 4040 192 

2012 32 4545 277 

5050 350 

11.4.2 To remove 

Slacken all screws by several turns, remove one or two according to the number of 
"jacking o f f  holes shown In Figure 11.7. Insert the screws in the holes after oiling the 
thread and the point of grub screws, or the thread and under the head of cap screws. 

Tighten the screws alternately until the bush is loosened in the hub and the assembly is 
free on the shaft (see Figure 11.6). 

Remove the assembly from the shaft. 

Figure 11.3 Locate bush in coupling Figure 11.4 Insert screws and 
locate on shaft 
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Figure 11.5 Tighten screws aiternateiy 

SIHI 

SIHI 

Figure 11.6 To remove • use 
screws for jacking out 

Figure 11.7 Jacking Holes 
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Jacking off  hole 
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13. Fault diagnosis 

13.1 IVIodes of breakdown 

In case of breakdown the following table may help locate the fault. 

IDENTIFICATION NUMBER FOR BREAKDOWN ELIMINATION 

BREAKDOWN 

GENERAL 
Applicable to every 

pump type. Also see 
separate headings 

Positive 
Displacement 

.Pumps 

Helical Rotor 
' Pumps 

Vacuum 
Pumps 

Centrifugal 
Pumps 

PRIMING PROBLEMS 

Pump loses its prime or does not prime 1,2,3.9,10,11,19.25. 
32,35,37,38,39,67 

30,31 33,34 18 

OUTPUT PROBLEMS 

Pump does not deliver 
1.7,8,9.10,11,12.23, 
25,32,35.37.38,39,51, 
69 

31,67 33,43 62 

Pump performance  reduced 
I.2.3,4,5,6,7,8,9,10, 
II,12,19,23,24,25,26, 
32,38,39,66,67,69 

20,31 34,43 18 62,63,64 

Pump delivers too much 37,69 

Delivery is interrupted 
1,2,3,6,7,8,9,10,11, 
12,23,24,25,26,32,36, 
37,51 

21,31 43 62 

1 

MECHANICAL PROBLEMS 

After stopping, pump runs in reverse 
direction 

17 

Very noisy 
1,2,5,6,7,8,9,10,11, 
12,14,15,16,22,23,24, 
25,26,32,37,44,61 

21 68 18 62,63 

Unsteady running of pump 
13,15,16,22,26,32,45, 
46,53,54,55,57,58,60, 
69 

59,62,63 

Pump rotor locked in standstill position 13,22,26,32,46 

Pump heating up and seizing 
13,19,22,26,27,28,32, 
46,47,48,49,50,44,60, 
65 

30,31 33 59 
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IDENTIFICATION NUMBER FOR BREAKDOWN ELIMINATION 

BREAKDOWN 

GENERAL 
Appilcable to every 

pump type. Also see 
separate headings 

Positive 
Displacement 

Pumps 

Helical Rotor 
Pumps 

Vacuum 
Pumps 

Centrifugal 
Pumps 

MECHANICAL PROBLEMS (continued) 

Pump wears rapidly 
31,19,66,22, 
29,32,35,37, 

49 
33,34,43 62,63,64, 

59 

Bearing temperature high 
13,15,16.22,26,27,28. 
44,45,46,53,54,55,56, 

57,58,60,61,69 

62,63,64, 
59 

SEALING PROBLEMS 

Leakage from pump casing 22,52,70 63 

Stuffing  box leaks excessively 
29,32,33,47,48,49,50, 

53,60,61,65 
63 

Fumes from stuffing  box 
26,27,28,29,48,49,50, 

65 

Mechanical seal leaking 26,29,32,35,51,60,61 63 

DRIVER PROBLEMS 

Motor/Pump will not start 1,25,26,32,35,41 33,34 

Motor is difficult  to start 
13,22,25,26,37,40,41, 

46,48,49,69 

Motor gets hot or burns 
1,16,19,25,26,29,37, 
40,41,42,46,48,49,69 

33 

13.2 Causes • remedy 

Identification 
Reference 

Cause Remedy 

1 Suction filter or valve blocked 
t 

Clean filter and foot valve | 

2 Nominal diameter of suction line too small Replace pipework i 

3 
Suction pipework does not reach down far 
enough into the tank 

Extend pipework 

4 Face of suction pipe inlet too close to bottom of 
tank 

Adjust clearance 

5 Too many bends in suction line Reroute pipework 

6 Shut-off  valve in the feed line in unfavourable 
position 

Reposition valve 
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1 September 1994 

identification 
Reference Cause Remedy 

7 
Incorrect layout of suction line (formation of air 
pockets) 

Reroute pipework 

8 
Valve in the suction and/or feed line not fully 
open 

Check correct operation of valve 

9 
Screwed joints or flanges in the suction line not 
leakproof 

Check and renew joints 

10 
Ingress of air via leaking valves in the suction 
line {stuffing  box etc.) 

Check valves, packing etc., and 
renew if necessary 

1 
11 Suction lift too great Check NPSH required | 

12 
Feed level too tow (difference  between pressure 
at suction connection and vapour pressure too 
low) 

Increase head on suction side of | 
pump or cool pumped liquid 1 

13 Pipework under stress Support and/or clamp pipework 

14 Vibration of pipework Check pipe connections and supports 

15 Delivery flow too small 

Open delivery valve, if it is fully 
open and frictional losses cannot be 
reduced a pump capable of operation 
at higher temperature must be used. 

16 Delivery flow too great 
Reduce flow by closing discharge 1 
valve 1 

17 Non-return valve sticking 
Strip down and adjust or replace i 
parts as required 

18 Pump operating with too large a vacuum 
Adjust system - Contact SIHI Pumps 
(UK) 

19 Counter pressure on discharge side too great 
Adjust system - Contact SIHI Pumps 
(UK) 

20 The relief  valve is wrongly adjusted (positive 
displacement pumps) 

Readjust relief  valve 

21 The return liquid pipe terminates above surface 
level of tank (positive displacement pumps) 

Modify pipework to protect below 
liquid level 

22 Pump casing under stress 

Check pipework, re-pipe or fit ! 
damper flanges. Check baseplate is 
not twisted and that pump sits 
squarely on baseplate 

23 Insufficient  venting Correct 

24 Pumped liquid contains too much gas and/or air 
Check for leaks along suction line. 
Check for vortices in suction vessel 

25 Pumped liquid too viscous Contact SIHI Pumps (UK) 
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Identification 
Reference 

Cause Remedy 

26 
Separation of crystals from the pump liquid 
(falling below the temperature limit/equilibrium 
temperature) 

Warm pump and pipework as 
necessary 

27 Insufficient  cooling water supply to supply box Adjust supply 
1 

28 

Sediment in the cooling water chambers to 
stuffing  box . 
Wrong direction of flow through chamber 
causing air lock 

Clean out, fit filters if practicable. 

Reverse flow 
1 

29 Contaminated pumped liquid 
Check and rectify.  Fit filters if 
practicable j 

30 
Too high a liquid temperature reducing the 
lubricating properties {positive displacement 
pump) 

Reduce temperature of liquid 
i 

31 
Pump has been running without medium 
(positive displacement pump) 

Ensure that pump always contains 
medium I 

32 Foreign bodies or deposits in pump Flush or clean out pump f 
I 

33 
Medium at high temperature. 
Stator swollen (helical rotor pump) 

1 
Reduce temperature. | 
Replace stator if necessary 

34 
Solids content too high/too abrasive (helical rotor 
pump) 

Check pump specification 

35 Medium solidifies or hardens Check process conditions | 
1 

36 Cut out level for start too high 
1 

Adjust 

37 Number of revolutions too high 
Check supply voltage and/or 
frequency against details on motor 
nameplate 

1 

38 Number of revolutions too low 
Correct supply to motor or replace. 
If belt drive unit change ratio of drive 

39 
Incorrect direction of rotation (electric motor 
incorrectly connected) 

See section 7 

40 Voltage too low/power supply overloaded 
Isolate motor until supply problem is 
rectified i 

41 Short circuit in the motor Repair or replace motor 

42 Setting of started for motor too high Readjust 

43 Stator is burnt (helical rotor pumps only} Replace stator 

44 Alignment of belts or coupling incorrect 
Realign in accordance with 
instructions 

45 Worn belt 
Replace belt, check alignment of 
pulleys 
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Identification 
Reference Cause Remedy 

46 Drive parts touching the casing Relieve if possible or replace > 

47 Sealing (iquid contaminated Check source of contamination and 
rectify. 

48 Packing incorrectly fitted Repack stuffing  box in line with 
instruction in section 10 

49 Gland tightened too much/slanted Gland should be released and 
readjusted squarely 

50 Packing material not suitable for operating 
conditions 

Replace with suitable packing 
1 
f 

51 
Mechanical seal blocked, '0 ' ring or stationary 
seal ring damaged 

Check and replace necessary parts 

52 Joint leaking 
Strip joint and check for damage, 
replace joint. Check bearings for 
excessive play, replace if necessary 

53 Bearing worn out Replace bearing 

54 Insufficient  lubrication of bearings 
Check amount of lubrication and 
adjust 

55 Specified oil level not maintained Check for leakage, repair 

56 Ball bearing over lubricated 
Check amount of lubricant and adjust 
by draining off  some lubricant 

57 Ball bearing incorrectly fitted 
Refit bearings correctly - check for 
damage and renew if necessary 

58 Bearing dirty or corroded Clean if possible or replace 

59 Axial thrust too great because of Mrorn wear 
rings/ wear plates (centrifugal pumps) 

Replace wear ring/wear plates 

60 Shaft running untrue 
Strip pump and check clearance on 
bearings and shaft, replace 

61 Shaft bent Replace shaft if damaged j 

62 Impeller blocked (centrifugal pumps) Clear blockage ; 
1 

63 Impeller damaged {centrifugal pumps) Repair or replace impeller 

64 
{Centrifugal Pumps) 
1. Wear rings worn 
2. Wear plates worn - Ryax '0 ' 

Replace wear rings 
Adjust or replace wear plates 

65 Shaft or shaft sleeve worn in the region of 
packing 

Repair or replace shaft sleeve or 
shaft 

66 The wearing surfaces have been damaged by 
corrosion 

Replace damaged pans or change 
material of construction • Contact 
SIHI Pumps (UK) 
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Identificalion 
Reference 

Cause Remedy 

67 Pump rotating parts worn Replace or re-machine worn parts 

68 Worn universal joint (helical rotor pumps) Replace if necessary 

69 
Incorrect design of pump for operating 
conditions 

Contact SIHI Pumps (UK) 

70 Damaged diaphragm (rotary diaphragm pumps) Replace diaphragm 
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14. Dismantling and assembly instructions 

14.1 General instructions 

14 .1 .1 All parts, especially the sealing surfaces must be handled wi th care. Before assembly 
pipe threads and fitt ings (except the sealing surface) should be sealed wi th an anti-seize 
paste i.e., Belzona. 

14.1.2 Apply a coat of liquid sealing compound 'Epple 32 ' on the sealing surfaces, immediately 
before assembly. 

14.2 Preparation for dismantling 

14.2.1 Drain the pump by unscrewing plugs (130) and (133) at the bottom of suction casing (1 
and delivery casing (2). 

14.2.2 Remove the pump as a unit out of the plant. 

14.2.3 Remove the pump coupling half. 

14.3 Dismantling of the pump 

14.3.1 Remove key (257). crossover pipes (7) and (8) (not fitted to 70123 pump), take off 
bearing covers (221) and (223), unscrew shaft nut (2051, loosen bearing cover (222). 

14.3.2 Remove bearing bracket (210) from casing (1) by using the threaded wi thdrawal holes in 
the bearing bracket flange. Withdraw the roller bearing (230) and remove bearing cover 
(222}. 

14.3.3 Wi th the pump in the vertical position and the drive shaft end pointing downward force 
off  the bearing bracket (210), remove roller bearing (231) by using a wi thdrawal nut, 
loosen tie bolts (160) and remove casing (2) complete wi th end plate (11) and 
mechanical seal/stuffing  box housing (310) and (300). Take off  middle body (35). 

14 .3 .4 Withdraw upwards shaft (200) w i th vane wheel impeller (30), shaft sleeve (270) etc. 

14.3.5 Remove mechanical seal/stuffing  box housing (310) and (300). Unscrew valve 
assembly (340) and (347). 

14.3.6 Unscrew shaft nut (288), draw off  lockwasher (292) and shaft sleeve (270), then 
w i thdraw the vane wheel impeller (30) by means of M l 6 screws, screwed into the 
wi thdrawal holes provided in the hub. 
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14.4 Assembly of the pump 

14.4.1 All markings must be in alignment. If one or several parts are to be replaced which, by 
their axial length, can affect  the running position of the rotor, then the rotor must be 
readjusted until the clearances between the vane wheel Impeller and the end plates 
amount to half of the total impeller play. 

The total play is 0 .4 to 0 .5mm. 

14.4.2 If the mechanical seal Is to be replaced, set a new seal In the shaft sleeve (270) as 
shown on the sectional arrangement drawing (at the back of this manual). 

14.4.3 Fasten valve assembly (340)/{347) to end plates (10) and (11) using setscrews (177). 
Fit end plates (10) and (11) into casings (1) and (2) and secure wi th setscrews (171). 

1 4 . 4 . 4 Fit shaft sleeve (270) wi th ' 0 ' ring (80) and lockwasher (292) on to the non drive end of 
shaft (200) and lightly tighten shaft nut (288). Fit key (258) into the slot in the shaft. 
Set the impeller (30) on to the shaft. Set the impeller face the following distance from 
the relevant shoulder. 

60 ,000 pump - 220mm from shoulder 45 /51.8mm 
70 ,000 pump - 280mm from shoulder 60/75mm 

Fit the second shaft sleeve (220) wi th ' 0 ' ring (80) on to the shaft, loosely assemble 
lockwasher (292) then tighten the locknut. Ensure that the impeller vanes are correctly 
orientated. 

14.4.5 Place casing (2) on a flat surface wi th endplate (11) at the top. Place the shaft 
assembly wi th the drive end upwards on to endplate (11). Centralise middle body (357) 
on to casing (2). Fit casing (1) w i th endplate (10) over shaft and on to the middle body. 
Fit tie bolts (160) and tighten uts hand t ight only. 

14.4.6 Mount the mechanical seal with its housing of the stuffing  box assembly to casings (1) 
or (2). 

14.4.7 Position the bearing cover (222), the roller bearing (231) and distance piece (260) onto 
the shaft, t ighten by means of the shaft nut (205) and secure with lockwasher (206). 
Fit the bearing bracket (210) onto casing (2). 

14.4.8 Bring the pump to the horizontal position, align the feet on a flat base and tighten tie 
bolts (160) applying a force of 13 Kpm. Tighten shaft nut (288) on both ends and lock 
up. 

1 4 . 4 . 9 After  sliding bearing cover (222) over the shaft, push on roller bearing. Mount bearing 
bracket (210) on casing (1), screw up bearing cover (221) and (222) to the bearing 
bracket. 
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14.4.10 Adjustment of the play 

The rotor play can be measured by alternately tightening the bearing covers (222) and 
{223) until the rotor stops. Care must be taken that the cover in direction of the rotor 
movement is completely loosened before its counter part is tightened. The degree of 
this movement can be determined wi th a dial gauge put on the butt end of the shaft. 
Adjust the rotor to the middle of the play measured by adjusting the bearing covers 
(222) and (223), the cover that has been tightened last being loosened and the 
comparison cover being retightened until the dial gauge shows the correct value. Then 
screw t ight the cover loosened before. 

14.4 .11 Mount the crossover pipe (7) and (8) (not fitted to 70123 pump) insert key (257), fit 
coupling half and reinstall the pump in the plant. 

14.4.12 If packed box pump - repack stuffing  box wi th 3 rings of packing and fit lantern ring 
(404). Fit a further  4 rings of packing, refer  to packed gland instruction for 
detail/adjustment. 

14.5 Replacement of bearing 

14.5.1 Roller bearing (230) on the drive side 

Disconnect pump or motor, remove coupling half, key (257), and bearing covers (221) 
and (222). Remove bearing bracket (210) from casing (1) by using the withdrawal holes 
in the bracket flange. 

Withdraw roller bearing (230). 

Reinstall in the reverse order. 

14.5.2 Roller bearing (231) on the thrust bearing side 

Unscrew bracket (210) from casing (2) by using the withdrawal holes in the bracket 
flange. Loosen withdrawal sleeve (232) by means of a withdrawal nut and remove roller 
bearing (231). 

Reinstall in the reverse order. 

Lubricate the bearing wi th a lithium-saponified grease, drop point approximately 180°C, 
through the grease nipples (295). 
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SIHI 

15. Sectional arrangement drawings and parts lists 

15.1 Parts list for LPH 60520, 60527, 70530, 70540 and 70123 
BN.041 - packed gland arrangement 

Item Description Item Description Item Description 

1 Suction casing 160 Tie bolt 230 1 
Roller bearing 

2 Delivery casing 167 Hexagon setscrew 231 Roller bearing ' 

7 * Crossover pipe 168 Grubscrew 232 Withdrawal sleeve 

Crossover pipe 170 Hexagon setscrew 256 Key 

10 End plate 171 Socket head screw 257 Key 

11 End plate 172 Hexagon screw 258 Key 

30 Impeller 173* Stud 260 Distance piece i 

35 Middle body 174* Hexagon bolt 261* Distance piece 

50 Flange 175 Hexagon setscrew 270 Shaft sleeve j 

51 * Blind flange 176* Hexagon nut 288 Shaft nut 

80 ' 0 ' ring 177 Hexagon setscrew 292 Lockwasher 

90 * Gasket 180 Gland nut 295 Grease nipple 

91 Gasket 182 Washer 300 Stuffing  box housing 

130 Hexagon plug 200 Shaft 320 Gland 

131 Hexagon plug 205 Shaft nut 340* Valve 

132 Overflow plug 206 Lockwasher 347 Valve 

133 Hexagon plug 210 Bearing bracket 400 Gland packing 

134 Air cock tapping 221 Bearing cover 402 Foundation ring 

146 Gland stud 222 Bearing cover 404 Lantern ring 

150 Locating pin 223 Bearing cover 

* Not fitted to LPH 701 23 pump 

28 March 1996 0 & M Reference No. 15.0701a.1.6 
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15.2 Sectional arrangement drawing for LPH 60520, 60527, 70530 
and 70540 BN.041 

167 180 146 

223' 

. . ** Item 173 and 176 nol for LPH 60.500 
• Item 130 for LPH 60,000 only 

Item 133 for LPH 60,520 only For design 8 0 : shaft end on the left side. 
Item 261 for LPH 60.500 only twarings exchanged, one by the other 

230 257 
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15.3 Sectional arrangement drawing for LPH 70123 BN.041 

For design BO: 
shaft end on the left side, 
bearings exchanged, 
one by the other 

223 232 

50 
152,30 l30 
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Operating and maintenance instructions SIHI 

15.4 Parts list for LPH 60520, 60527, 70530, 70540 and 70123 
BN.135 - mechanical seal arrangement 

Item Description Item Description Item Description 

1 Suction casing 151 Locating pin 230 Roller bearing 

2 Delivery casing 160 Tie bolt 231 Roller bearing 1 

1* Crossover pipe 167 Hexagon setscrew 232 Withdrawal sleeve 

8 * Crossover pipe 168 Grubscrew 256 Key 

10 End plate 170 Hexagon setscrew 257 Key 

11 End plate 171 Socket head screw 258 Key 
t 

30 Impeller 172 Hexagon screw 260 Distance piece 

35 Middle body 173* Stud 261 " Spacer ' 

50 Flange 174* Hexagon bolt 262 Seal spacer ' 
1 

51 » Blind flange 175 Hexagon setscrew 270 Shaft sleeve 

80 ' 0 ' ring 176* Hexagon nut 288 Shaft nut 

9 0 * Gasket 177 Hexagon setscrew 292 Lockwasher 

91 Gasket 200 Shaft 295 Grease nipple 

130 Hexagon plug 205 Shaft nut 310 Mechanical seal housing 

131 Hexagon plug 206 Lockwasher 340* Valve 

132 Overflow plug 210 Bearing bracket 347 Valve 

133 Hexagon plug 221 Bearing cover 500 Mechanical seal 

134 Air cock tapping 222 Bearing cover 600 Mechanical seal ' 

150 Locating pin 223 Bearing cover 

•Not fitted to LPH 70123 pump 

28 March 1996 0 & M Reference No. 15.0701 a.4.6 
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SIHI 

15.5 Sectional arrangement drawing for LPH 60520, 60527, 70530 
and 70540 BN.135 

1 130' 
130 131 

223 

232 

257 

200 

• ttem 130 for LPH 60,000 onf/ 
Item 133 for LPH 60,520 oaly 
Item 261 for LPH 60,500 or̂ ly 

•• Pos 173 and 176 for LPH 60,500 only 

For de«i0n BO: shaft end on the left side, beerings 
exchanged, one by the other 

177 340 133* 130 222 
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SIHI 

15.6 Sectional arrangement drawing for LPH 70123 BN.135 

For design BO: 
shaft end on left side 
bearings exchanged, 
one by the other 
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16. Special instructions 
16.1 Forces and moments vacuum pumps and compressors 

% 

10 April 1995 

Pump size Flange norm Forces (N) Moment (Nm) 
Pump size Bore (mm) Fx Fy 1 Fz Mx My Mz 

LEHA 
350/450 65 800 370 

LEHA 
600/800 100 1000 360 

LEL/M 
90-150 40 100 100 160 30 30 100 

LEL/M 
250 50 160 160 220 50 50 140 

LOHE 

05501 AN 32 50 15 
Discharge nozzle as BN 

LOHE 05501 BN 
32 215 60 

LOHE 
20103 32 215 60 

LOHE 

25000 series 
32 215 60 

LPHE 

40106 40 320 too 

LPHE 
40411 40 430 140 

LPHE 
40516 50 430 140 LPHE 

45000 series 40 320 100 

LPHA 

10054 300 3300 1200 

LPHA 

10534 200 2200 800 

LPHA 

11535 250 2800 1000 

LPHA 

11055 350 3800 1400 

LPHA 

11535 250 2800 1000 

LPHA 

12056 400 4400 1600 

LPHA 

505115 50 430 140 

LPHA 

50523 65 510 200 

LPHA 

55000 series 50 430 140 

LPHA 60000 sereis 100 1000 360 
LPHA 

65000 series 65 800 270 LPHA 

70123 100 1000 360 

LPHA 

70530 125 1320 470 

LPHA 

70540 
125 1320 470 

LPHA 

75000 series 100 1000 360 

LPHA 

80000 series 200 220 800 

LPHA 

85000 series 150 1600 600 

LPHA 

90554 
250 2800 1000 

LPHA 

90567 
250 2800 1000 

LPHA 

95000 series 200 220 800 

KLH 

35502 

32 215 60 KLH 
37202 32 215 60 KLH 
47005 

32 215 60 KLH 

47105 

32 215 60 

KPH 

55206 50 430 140 

KPH 

55209 
50 430 140 

KPH 
65112 

80 800 270 
KPH 65118 

80 800 270 
KPH 

65127 80 800 270 
KPH 

65212 
80 800 270 

KPH 

65218 

80 800 270 

KSH 
57412 50 430 140 

KSH 57412 
Suction end 

65 510 200 

O & M Reference No. 16 .0700.1 .1 
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Order notes and net weights 

Order No. of a liquid ring vacuum pump consists of the data of the corresponding pump type, the construction and the order No. suffix 
serving for breakdown of material design and design. 

order No. suffix weight in kg 
pump type of the liquid ring vacuum pump for material design for material design 

02 42 02 42 

LPH-60520 BN 041. 

pump with free shaft end 02.0 01 42.0 01 190 204 
pump with coupling rough-drilled at motor side*) 02.0 04 42.0 04 196 210 
pump with coupling (rough-drilled at motor side) on base plate*) 02.0 05 42,0 05 284 298 
pump with coupling, contact safety device for shaft coupling and 
3-phase AC motor (50 cs, 380 V) 15 kW mounted on base plate 02.0 UB 42.0 UB 422 436 

LPH-60520 BN 135. 

pump with free shaft end 02.0 01 42.0 01 190 204 
pump with coupling rough-drilled at motor side') 02.0 04 42.0 04 196 210 
pump with coupling (rough-drilled at motor side) on base plate*) 02.0 05 42.0 05 284 298 
pump with coupling, contact safety device for shaft coupling and 
3-phase AC motor (50 cs, 380 V) 15 kW mounted on base plate 02.0 UB 42.0 UB 422 436 

LPH 60527 BN 041. 

pump with free shaft end 02.0 01 42.0 01 215 231 
pump with coupling rough-drilled at motor side') 02.0 04 42.0 04 222 238 
pump with coupling (rough-drilled at motor side) on base plate') 02.0 05 42.0 05 312 328 
pump with coupling, contact safety device for shaft coupling and 
3-phase AC motor (50 cs, 380 V) 18,5 kW mounted on base plate 02.0 VB 42.0 VB 470 486 

LPH 60527 BN135. 

pump with free shaft end 02.0 01 42.0 01 215 231 
pump with coupling rough-driiled at motor side') 02.0 04 42.0 04 222 238 
pump with coupling (rough-driiled at motor side) on base plate') 02.0 05 42.0 05 312 328 
pump with coupling, contact safety device for shaft coupling and 
3-phase AC motor (50 cs, 360 V) 18,5 kW mounted on base plate 02.0 VB 42.0 VB 470 486 

') If the motor type provided is indicated, the ready-drilled coupling, a contact safety device for shaft coupling and the shims necessary 
for compensating the difference  in height of center can also be supplied. 

When ordering a motor please always indicate service voltage, speed, type of protection and starting. 
Motor designation (e.g. UB) is valid for normal speed, order other speeds with text in clear. 

Example for ordering: The complete order No. for the liquid ring vacuum pump LPH - 60520 BN 041. in material design 42 with coupling, 
contact safety device for shaft coupling and 3-phase AC motor (50 cs, 380 V) 15 kW mounted on base 
plate is: 

LPH 60520 BN 041.42.0 UB 

Notes: 

If desired, the liquid ring vacuum pumps are supplied also with other motors or with motors in explosion-proof design. 
Always provide for a motor protection switch. 

It is possible to extend the design by the measuring and regulating devices required for service liquid regulation. 

t Any changes in the interest of the technical development are reserved. 

LIQUID RING VACUUM PUMPS 

LPH-60520 
LPH-60527 

VACUUM TECHNOLOGY 
Operating pressure: 120-1013 mbar 
Pumping speeds: approx. 200-800 mVh 

H 
SIHI liquid ring vacuum pumps are displacement pumps of simple 
and robust construction. They have the following important 
features: 

Almost all gases and vapours can be pumped 
The gases being pumped can be saturated with vapour 
Small quantities of entrained liquid can be handled 
Compression of the gases and vapours being pumped is 
nearly isothermal 
SIHI liquid ring vacuum pumps do not require any lubricant 
in the working space 
Reliable operation with minimum maintenance 
Low noise and vibration levels 
Adaptable to most duties when correct choice of materials 
of construction and service liquid are made 

The SIHI liquid ring vacuum pumps LPH • 60520 and LPH • 60527 
are single-stage pumps. They can be applied without modi-
fication as compressors upto a compression pressure of 1.5 bar 
(see catalogue section K). 

Construction: Construction code: 

Bearing: 

2 greased antifriction bearings B 

Sense of rotation: 
Clockwise, when viewed from the pump drive end N 
or 

anticlockwise, when viewed from the pump drive end -O 

Shaft sealing: 
Either by stuffing  boxes with seating chambers and 
incorporated self-sealing 041 
or by mechanical seals with built-in flushing 135 
Changing design 041. into 051., i.e. with externally 
sealed stuffing  boxes, can simply be carried out 
subsequently at the ready-mounted pump. 

TECHNICAL DATA 

LPH 60527 

Note: 

During operation the pump must continuously be supplied with 
service liquid, normally water, in order to eliminate the heat 
resulting from gas compression and in order to replenish the 
liquid ring, because some of the liquid is leaving the pump to-
gether with the gas. 
This liquid can be separated from the gas in a liquid separator 
(see catalogue section A). Reuse of the service liquid is possible. 
The pumps are equipped with a device by which the service 
liquid contaminated can continuously be drained during opera-
tion if necessary. 

unit LPH 60520 LPH 60527 

speed rpm 1150 1450') 1750 1150 1450') 1750 
power of the electric motor provided for drive kW 11 15 18.5 15 18,5 30 
inertia moment of the rotating pump parts and water 
filling kg -m* 0,27 0,36 
contents of liquid in the pump upto shaft level liter 12 14 
heat to be eliminated when compressing air from 
120 to 1013 mbar kW 6,6 11,8 15,5 10.8 15 20 
lowest suction pressure permissible for continuous operation 
at a service water temperature of 15 mbar 120 120 
max. pressure difference  permissible between suction and 
compression pressure bar 1,8 1.6 1,5 1,6 1.5 1,2') 

1.5 min. pulley diameter permissible in case of V-belt drive mm 200 200 
sound pressure level of measuring area at a suction pressure 
of 200 mbar dB (A) 75 76 79 75 76 79 

max. temperature permissible: service liquid 100 "C 
gas 120 

max. viscosity permissible of service liquid 90 mm'/s 
max. flow resistance of heat exchanger 0,2 bar 

') normal speed with V-belt drive 

VACUUM TECHNOLOGY LPH 7/80 
133.71130.52.01 E LI 4 



Material designs 

components materia 
02 

design 
42 

casing, guide disk GG 25 
G-X 10CrNiMo189 

central body St 37-2 
G-X 10CrNiMo189 

vane wheel impeller St 52-3 G-X 25 Cr NiMo259 

shaft (not in contact with medium to be handled) St 60-2 

shaft sleeve X 2 0 Cr 13 G-X 10CrNiMo189 

mechanical seal carbon/Cr Ni-steel carbon/Cr Ni Mo-steel 

gland packing soft packing 

Alternative materials on request 

Suction capacity and power absorption 

700 

mVh 

600 

r. 500 

400 

» 300 

200 

kW 
20 

a 
o 
V) 
<0 
0 1 o a. 

15-

K) 

tiso Mnin 

Vmin 
-

/ 
-

L 
/ 

J7S0 

i ^ 

1000 

mVh 

800 

•f  600 
0} 
8-

400 

200 

kW 
25 H 

20 

o S o o. 

15-

5 H 

^iso l/min 

— USQ lAnin — 

1150 1/min 

> 

— — 

— — 

120 150 200 300 400 

suction pressure 

600 900 mbar 120 150 200 300 400 

suction pressure 

600 900 mbar 

LPH' 60520 LPH 60527 

1 min • rpm 

The values indicated for suction capacity and power absorption are valid for compression of dry air at 20 C from suction pressure to 
atmospheric pressure (1013 mbar) with water at 15 as service liquid. Tolerance of the curve values is 10 %. 

The data indicated change with deviating service conditions, such as deviating physical data of the gas to be handled or of the service 
liquid (vapour pressure, temperature, density, viscosity), when handling entrained liquid, at a compression pressure exceeding 1060 mbar 
absolute, when handling gas-vapour mixtures, 

For determination of service data for deviating service conditions please see catalogue section TH; for precise (guaranteed) data 
please contact us. 

Make*up water requirements In mVh dependent on suction pressure, speed, mode of operation and temperature difference 

suction pressure in mbar 120 400 600 900 

KB KB KB KB 

pump type speed 
temperature 

FB 
temperature 

FB 
temperature 

FB 
temperature 

FB pump type speed difference * FB difference C FB difference 0 FB difference C FB 

rpm 20 10 5 2 20 10 5 2 20 10 5 2 20 10 5 2 

1150 0,35 0,6 1 1.8 0,3 0.6 0,9 1.5 0,25 0,45 0.7 1.1 0.15 0.2 0.3 0.4 

LPH 60520 1450 0,45 0,8 1,3 2.1 3,5 0,4 0.7 1,1 1.7 2,6 0,35 0,55 0,9 1.3 1.8 0.2 0.25 0,35 
0,45 

0.5 

1750 0,55 1 1.5 2.3 0,5 0.8 1.3 1.8 0,45 0,7 1 1.4 0.25 0,3 0,4 
0,45 

1150 0.4 0.7 1.2 2,1 0,4 0.7 1,1 1.7 0,3 0,5 0.8 1,2 0.15 0.25 0,35 0.4 

LPH•60527 1450 0,55 1 1.5 2.4 3,8 0,5 0.9 1,3 1.9 2.7 0,4 0,7 1 1.4 1.8 
0.25 

0.3 
0.4 0,45 

0,5 

1750 0.7 1.2 1.8 2,6 0,6 1 1,5 2 0,5 0,8 1,1 1.5 
0.25 

0.35 
0.4 0,45 

PB - make-up liquid service 

KB - combined liquid service, service liquid 20 °C, 10 5 or 2 ''C warmer than the make-up water 

Accessories 

') When using the overhead liquid separator XBa the Y-pipe at discharge side with lateral outlet is to be replaced by the bend. 

# • 

recommended accessories (at norma) speed) LPH- 60520 LPH 60527 

flexible coupling type/weight A 100/6 kg A 160/7 kg 

flexible coupling for (Ex)e G3 type/weight PKZ 14/8 kg PKZ 14/8 kg 

base plate SIHI part No./weight 271.436.100/88 kg 0110.00.487/90 kg 

overhead liquid separator^) type/weight XBa 5540/35 kg XBa 5540/35 kg 

service liquid line for XBa 5540 SIHI part No. 9141.025.45 9141.025.46 

bend DN 65 for XBa 5540 SIHI part No. 9141.065.15 9141.065.16 

liquid separator type/weight XBp 0913/53 kg XBp 0913/53 kg 

service liquid line for XBp 0913 SIHI part No. 9141.025.24 9141.025.25 

make-up liquid tank type/weight XBw 1210/100 kg XBw 1210/100 kg 

float valve for XBw 1210 type/weight XCs 25/1,1 kg XCs 25/1,1 kg 

Dimension table/Arrangement drawing 

a 

1 
flange connections as per 
DIN 2501 PN 10 
pump test overpressure 3 bar 

Ua " liquid drain 
Ug - service liquid connection R 1 
Ug - drainage (screwed plug) R V2 
Up - make-up liquid connection 
u, • air cock connection R ' / * 
u „ - pressure gauge connection R V« 

- drain valve connection R Vb 
Ug. ~ contaminated service liquid drain R Va 

- J . - 0 -
J  ^ 

• 
J  L J  L 

pump type 

LPH 60520 

LPH•60527 

motor 
(Ex)e G3 

kW kW 

160 L 

180 M 

180 M 

180 L 

15 

18,5 

15 

17,5 

m 

60 

50 

100 

80 

625 

705 

650 

740 

1490 

1570 

1580 

1680 

in 

'"^iU 

"— #350 — 
2(0 — 

1 ! I 

' only for LPH 60520 separator 
at a lower position 

pump type a d e 01 ®2 «4 9 h hi t,2 t m, m2 03 q 
rag bolt 
DIN 529 

LPH 60520 350 540 24 200 840 490 215 85 80 1225 815 680 150 1270 490 430 863 420 462 920 600 M 20x200 

LPH • 60527 416 610 28 250 940 550 240 100 100 1245 835 700 170 1400 556 496 929 490 495 950 635 M 24x250 

dependent on motor m ^ e , protection type IP 44 



SECTIONAL DRAWING and ASSEMBLY INSTRUCTIONS 

LIQUID RING VACUUM PUMPS 
close coupled with standard motor 

1 
li \ 

LPK • 30604. 30606 and 30608 

¥ 
to 163 30 181 iS 

1 cover 131 screwed plug 167 hexagon screw 
10 guide disk 132 seal ing coyer 168 hexagon screw 
30 vane v/heel impeller 151 c y l i n d r i c a l pin 179 hexagon nut 
35 centra l body 163 adjust ing screw 180 hexagon nut 
45 support foot 164 hexagon screw 181 disk 

106 motor 165 hexagon screw 344 valve b a l l 
500 mechanical seal 

1. Safety measures during assembly and disassembly: 

\ During the assembly and the_disassembly of the pump i t has to be ensured 
jjH^ that no toxic and aggressive media may escape from open pipe l i n e s . The 

shi;tofr devices are to be secured against incompetent operation. The 
e l e c t r i c a l connections must riot be connected/disconnected before the 
corresponding safety devices are removed. 

127 
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I n s t r u c t i o n s for disassembly oF the pump ' • • 
I f a disassembly of the pump i s necessary i n order to clean i t or to ex-

^ ^ n q e par ts , the Following order has to be observed: 
M ^ P t c o n n e c t the e l e c t r i c a l supply l i n e to the motor. 
i .2^^smount the complete pump cut o f the p l a n t . 
;".3 Drain the pump; f lush i t i f necessary. 
> ii Unscrew the hexagon screws 164 o f the cover 1 . • 
' 5 Separate cover 1 and guide disk and c e n t r a l body 35; for tha t purpose a screw 

d r i v e r can be pushed into the center ing s l o t . As sea l ing a l i q u i d • s e a l i n g com-
pound i s appl ied ( e . g . Epple 33) therefore the parts are s l i g h t l y s t icked t o -

' . 6 Unscrew the counter nut 179 in the vane wheel impel ler 30; i n doing so, the 
a d j u s t i n g screw 163 has to be he ld wi th a wrench. Then the vane wheel impe l le r 
i s withdrawn by unscrewing the ad jus t ing screw 163 out of the shaft end. This 
work can be made easier by unscrewing the hexagon screws 167 at the motor 
f lange and by withdrawing the c e n t r a l body 35 from the motor by means of 

• l ever devices; at the same time the vane'wheel impe l le r i s pushed from the 
shaf t end. . . , ^ ^ • 
Unscrew the hexagon screw 165 and remove the guide disk 10 from the cover 1 . 

5. Tnstruct ions for assembly of the pump 
^ W r o - e the assembly a i l pump par ts are to be cleaned c a r e f u l l y . The sea l ing 

surfaces must not have any scores and both surfaces of the guide disk have 
to be plane; i f necessary they have to be planed wi th emery .c lo th . 

Order oF_the assembly: • ' ., . • • . 
5 .1 The motor i s placed v e r t i c a l l y , the ad jus t ing screw 163 i s screwed i n t o the 

s ^ s ^ t e n d * 
K 2 The s ta t ionary , seal r ing of the mechanical sea l 500 i s f i t t e d i n t o the c e n t r a l 

body i n doing so the correct seat of the 0 - r i n g has to be considered. The 
c e n t r a l bodv has to be fastened by the hexagon screws 167 to the motor f lange. . 

5 3 Push the s l i d e r ing on the hub o f the vane wheel impel ler and the vane wheel 
i m p e l l e r on the motor shaf t ; i n doing so the correct seat o f the key has to . 
be considered. The narrowest p lace between vane wheel impel ler 30 and c e n t r a l 
body 35 i s a t the top . t -

5 4 The vane wheel impel ler has to be fastened on the shaf t end by the ad just ing 
= screw 163 -and the counter nut 179 i n such a way tha t i t stands back about-

^ 0 15 - 0 , 20 mm against the front edge of the c e n t r a l body. Then the vane wheel 
fcpeller has to be sealed against the shaf t end by coat ing the a d j u s t i n g s c r e w 
W 3 and the thread wi th l i q u i d s e a l i n g compound. So the counter nut 17^ i s 

secured at the same t ime. Af ter t i gh ten ing of the counter nut 179 the play 
o f the vane wheel impel ler has t o be checked again-• ' 

5 5 The valve b a l l s are f i t t e d in to the cover 1 and the sea l ing surfaces are t o 
be coated wi th l i q u i d seal ing compound. When put t ing on the guide disk -10, 
the correct pos i t ion of the valve bores against the valve b a l l s i s to be 
considered. Fasten the guide disk by means of the hexagon screw 165 a t the 
cover 1. 

5 6 The sea l ing surface of the c e n t r a l body i s coated wi th l i q u i d sea l ing com-
pound and the cover with guide disk are put on the c e n t r a l body i n correct 
p o s i t i o n ( i n case o f hor izonta l assembly the o r i f i c e s point upwards). . 

5.7 The hexagon screws 164 have to be t ightened evenly and c a r e f u l l y . Subject 
the pump to a hydrostat ic tes t a t 3 bar overpressure and check on t ightness . 

3 8 Before the pump i s i n s t a l l e d i n t o the p lant i t has to be checked by turn ing 
the motor fan whether the pump i s of easy a c t i o n . I f the pump should be 
stuck, probably the vane wheel impe l le r i s i n c o r r e c t l y adjusted. The fau l t 
has to be r e c t i f i e d . 

^ A f o r e s t a r t i n g up the pump the operat ion i n s t r u c t i o n s No. 143 .75152 .5 - .01 
^^Fre to be observed, 

i . Motor s p e c i f i c a t i o n 

Construct ion type B3 / B 5, dimensions as per DIN 42673 and DIN 42677, 
Mount ing flange s i z e A 250 as per DIN 42948, thread i n shaft end M 10, 
f ixed bearing at d r i v i n g side. 



KUGEL-RUCKSCHLAGVENTIIE 

VAKUUMTECHNIK 

XCk 

Wird eine Flussigkeitsring-Vakuumpumpe auBer Betrieb gesetzt (durch Abschalten oder Stromausfall)  kann Luft Oder Gas aus dem 
Druckstutzen durch die stehende Pumpe zur Saugseite gelangen. Oabei kommt es zu einem Rucksteigen der Betriebsflussigkeit  in 
die Saugleitung. 
Durch den Einbau eines Kugel'Rucksdilagventiles wird die pl6tzliche Betuftung der Saugleitung und damit des angeschlossenen 
Vakuumbehalters vermieden, gleichzeitig wird verhindert, daB Betriebsflussigkeit  zuruckschlagt. 

Die Ventitkonstruktion ist sehr einfach ausgefuhrt.  Der beim Absctialten der Pumpe auftretende Druckanstieg preSt eine elastische 
Ventilkugel in den entsprechend getormten Sitz des oberen Ventilteiles. 

Die Leckrate des geschlossenen Ventiles ist sehr gering. Wird eine besondere Dichtheit vertangt, wird zusatzlich nach dem Kugel-
Ruckschlagventit ein Vakuum*Sicherheitsventil instaltiert. (Siehe Katalog-Liste V3}. 

Im geoffneten  Zustand sind die Druckveriuste im Ventil sehr niedrig. 
DIN 2501 FN 10 
FlanschanschluBmaBe nach 

A 'DIN 255B PN 6 (Ovalflansch) 

Schauloch 
beiderseits 

GehSusenenndruck 2 bar Gehausenenndruck 10 bar 

Ausfuhrung B 

Baureihe + 
Baugr&Be 

Ausf. DN D k 62 X Anzahl d D, H L 
Gewicht 
ca. kg 

324 

A 

32* 118 90 14x2 50 70 190 60 
7 

406 

A 

40 150 110 

18x4 

60 90 210 80 
7 

506 A 50 165 125 
18x4 

70 100 225 95 8.5 

XCk 
656 

A 

65 185 145 
18x4 

80 120 240 110 10 

B06 80 200 160 

18x4 

100 140 265 135 12 

1006 B 100 220 180 18x8 120 216 - 29 

4 

VAKUUMTECHNIK XCk 10/79 
133.09648.51.01 V I 



W»rkstoffau«fQhrungen 

Bauteile 
Werkttoffa 

763 

usfQhrung 

764 

Flansche und metallische Ventilteile GG 25 

Zylinder Jenaer Glas* 

Ventilkugel Perbunan Gafion 

* XCk 1006 wird mit Zylinder aus GG 25 geliefert 

Bestellhlnweise 

Baureihe + Bestellnummern bei Werkstoffausfuhrung 

Baugr&6e 763 764 

324 0648.532.40.763 0648,532.40.764 

406 0646.540.60.763 06^8.5^0.60.764 

506 0648.550.60.763 0648.550 r..-764 

XCk 
656 0648.565.60.763 0648.565.60.70^ 

806 0648.580.60.763 0648.580.60.764 

1006 0648.600.60.763 -

Anderungon. die der technischen Entwicklung dienen, vortehalten. 



Data regarding pump size — Instructions for placing orders 

type type of bearing + sense of rotation shaft seal material design casing seal 

Z • two grease-lubricated antifriction 
bearings arranged in motor 

• N sense of rotation clockwise when 
k)oking from drive to the pump 

135 non-batanced standard 
mechanical seat 

01 standard design 
cast iron 

02 as 01. but without 
nonferrous  metal 

0 liquid seal 

LPK - 30604 
LPK - 30606 
LPK - 30608 

ZN 135 
alternatively 

01 
02 

0 

motor selection table 

design designation motor n — 1450 1/min 

kW size designation 

This pump can be delivered only in design 7, i. e. 2.2 100L KB 
pump with flanged-on motor, e. G. 3.0 kW e. G, LB 3,0 100L LB 
three-phase AC motor (IP 54. 220/380 V, 50 Hz). 4.0 112M MB 

Three-phase AC motor: IP 54,1450 rpm, 50 Hz 
to incl. size 100 L 220/380 V: 
from size 112 M 380 V on 

Example for ordering: 
The liquid ring vacuum pump LPK • 30606 ZN 135.01.0 in material design 01 complete with 3.0 kW three-phase AC motor 
(IP 54. 220/380 Hz) 1450 rpm has the complete order number: LPK* 30606 ZN 135.01.0 LB 

On supply point ( • ) at the fourth place of the type denomination is replaced by a letter on our part. 

- Any changes in the interest of the technical development are reserved. 

LIQUID RING VACUUM PUMPS 
in ctose-coupled design with standard motor 
LPK 30604 
LPK 30606 
LPK 30608 

VACUUM TECHNOLOGY 
Pressure range: 40 to 1013 mbar 
Suction capacity: 30 to 120 mVh 

ra 
Close-coupled StHI liquid ring vacuum pumps are displacement 
pumps of uncomplicated and robust construction with the following 
features: 

Almost all gases and vapours can be pumped 
The gases being pumped can be saturated with vapour 
Small quantities of entreuned liquid can be handled 
Compression of the gases and vapours being pumped is nearly 
isothermal 
SIHI liquid rir^ vacuum pumps do not require any lubricant in the 
wor1(ir>g space 
Reliable operation with minimum maintenance 
Low noise and vibration levels 
Adaptable to most duties when correct choice of materials of 
construction and service liquid are made 
The pump is fastened directly to the flange of a standard motor; 
thus a compact, space-saving unit is obtained. 

The SIHI liquid ring vacuum pumps LPK • 30604, LPK • 30606 and 
LPK • 30608 are single stage. LPK • 30606 

% 

Construction 

Bearing: 
Two grease lubricated antifriction bearings arranged in the motor, 
Construction code: Z • 

Sense of rotation: 
Clockwise when looking on the pump from the drive. 
Construction code: • N 

Shaft sealing: 
The shaft is sealed by a mechanical seal. 
Code number 135: Single standard mechanical seal, flushed 

by the service liquid. 

Notes 

During operation the pump must continuously be supplied with service 
liquid, normally water, in order to eliminate the heat resulting from the 
gas compression, and to replenish the liquid ring. t>ecause part of the li-
qukl is leaving the pump together with the gas. 
This liquid can be separated from the gas in a liquid separator. It is pos-
sible to re-use the service liquid. 

TECHNICAL DATA 

unit LPK - 30604 LPK - 30606 LPK - 30608 

speed 1/min 1450 1450 1450 

power of the electric motor provided for driver kW 2.2 3 4 

inertia moment of the rotating pump parts and the water filling kg -m' 0.15 0,15 0.2 

contents of liquki in the pump upto shaft level liter 2.4 2.6 3.2 

heat to be eliminated when compressksn air from 40 to 1013 mbar kW 1.6 2.2 3.0 

kswest suction pressure permissible for continuous operation 
at a service water temperature of 15 "C mbar 40 40 40 

maximum discharge overpressure bar 0.3 0.3 0.3 

sound pressure level of measuring area at a suction pressure 
of 80 mbar dB (A) 65 65 64 

max. temperatures permissible: service liquid 80 °C 
gas 100 "C 

max. viscosity permissible of service liquid 4 mmVs 
max, fk3w resistance of the heat exchanger 0.2 bar 

VACUUM TECHNOLOGY LPK 4/81 
133,75152.51.01 LBS 



Notes 

Smaller suction pressures till 8 mbar are attained through combination with SIHI gas ejectors 

Material designs 

Make-up water requirement in mVh dependant on suction pressure, speed, mode of operation and temperature difference Dimension table — general arrangement plan 

components 
materia 

01 

design 

02 

cover, guide disc, central body GG 25 

vane wheel impeller G-Cu Sn 5 Zn Pb G-X 20Cr 14 

mechanical seal carbon/Cr Ni-steel/Perbunan 

seal Epple 33/Polyamid A 

Suction capacity 

160 

mVh 

UO 

120 

100 

80 

60 

iO 

20 

0 0 

/ / f 

20 40 60 100 200 400 600 1000 
mbar 

suction pressure ^ 

The values indicated for the suction capacity are valid for the compression of dry air of 20 C from suction pressure to atmospheric pressure 
(1013 mbar) by using water as service liquid having a temperature of 15 "C. The tolerance of the curve values is approximately 10 %. 
The data indicated change vfith deviating operation conditions, as for example at deviating physical data of the gas to be handled or the service liquid 
(vapour pressure, temperature, density, viscosity), when additional liquid is being handled along with the medium, at a discharge pressure above 
1060 mbar absolute, when pumping gas/vapour mixtures. 

The motor sizes are selected for the above indicated conditions, which correspond to the normal application. For operation cases, where a higher 
power input arises, it is possible to use the next bigger motor. More details upon request. 

For determination of the operating data at deviating operation conditions, please see catalog section TH. For precise (guaranteed) data please 
contact us. 

speed 

rpm 

40 

suction pressure in mbar 

200 600 

speed 

rpm 

te 
dif 

10 

KB 
mperatu 
ference 

5 

re 

2 

FB 

20 

K 
tempe 
differe 

10 

B 
rature 
nee ^C 

5 2 

FB 

20 

K 
tempe 
differe 

10 

B 
rature 
nee C 

5 2 

FB 

LPK - 30604 

1450 

0.12 0.21 0.40 

1.0 

0.08 0.14 0.25 0.44 

0.9 

0.07 0.13 0.21 0.35 

0,6 LPK - 30606 1450 0.15 0.26 0.47 1.0 0-10 0.18 0.30 0.50 0.9 0.09 0.16 0.26 0,39 0,6 

LPK - 30608 

1450 

0.16 0.28 0.49 

1.0 

0.12 0,21 0.34 0.55 

0.9 

0.12 0.19 0.29 0.42 

0,6 

FB — make-up liquid operation 
KB — combined liquid operation, service liquid 20 10 "C, 5 °C or 2 "C warmer than the make-up water. 

Accessories 

# 
recommended accessories 

overhead liquid separator 
(material design 062/steel painted) 

base-mounted liquid separator 
(material design 062/steel painted) 

service liquid line for XBa 1040 
(material design 072/GTW 35 - St 35) 

service liquid line for XBp 0672 
(material design 072/GTW 35 - St 35) 

discharge line for XBp 0672 
(material design 070/RST 37-2 - St 35-PVC) 

type/weight 

type/weight 

SIHI part No. 

SIHI part No. 

SIHI part No. 

LPK- 30604 LPK- 30606 LPK - 30608 

XBa 1040/9.7 kg 

XBp 0672/37 kg 

9141.015.93,072 

9141,015.95.072 

9142.040.33.070 

280 - J 

18 

' I I 1 

flange connections to DIN 2501 PN 10 
hydrostatic test (overpressure) 3 bar 

Uŷ  — liquid drain R 1 
Ug — connection for service liquid R 1/2 
Ug = drainage R 3/8 
Ug, = drainage 
Up = connection for make-up liquid R 1 /2 
Ugg = contaminated service 

liquid drain R 3/8 

900 — 350 

overhead liquid separator XBa 
hydrostatic test (overpressure) 1 bar 

base-mounted liquid separator XBp 
hydrostatic test (overpressure) 1 bar 

U h h3 " i "2 w' pump 
kg 

weight 
pump with XBa 

kg 
pump with XBp 

kg 
LPK - 30604 161 

335 300 87 57 30 220 160 
546 573 66 76 106 

LPK • 30606 158 
335 300 87 57 30 220 160 

543 570 69 79 109 
LPK - 30608 182 347 312 99 69 42 250 190 562 590 77 87 117 

dependent on motor make. protectk>n type IP 54 



LiQUiD SEPARATORS 

for Liquid Ring Vacuum Pumps 

During the operation of a liquid ring vacuum pump, a part of 
the service liquid is discharged through the discharge connec-
tion together with the process gas or vapour. In most cases 
it is therefore  necessary to fit a liquid separator to the dis-
charge line of the pump which separates the service liquid 
from the process gas. 

SIHI supplies a range of fiquid separators for this purpose, 
and for connection to the discharge side of the liquid ring 
vacuum pumps. After the separation the gas coritains only the 
part of the vapour corresponding to the saturated vapour pros-
sure of the liquid in the separator. The size of the liquid se-
parators depends on the pumped out gas flov/, i. o. on the 
suction capacity of the connected liquid ring vacuum pump 
and on the service liquid flow rale. 

SIHI liquid separators for liquid ring vacuum pumps are sup-
plied in various designs: 

Liquid separators type XBp as vertical containers; (opposite) 
Liquid separators type XBa as integral containers; 

(Integral flange mounted liquid separator) 
Liquid separators for liquid ring vacuum pumps in close 

coupled construction and for compact vacuum plants. 

Type XBp liquid separators arc installed close to the corre-
sponding liquid ring vacuum pumps and connected to them 
by pipelines. Two or more liquid ring vacuum pumps can be 
connected to a single liquid separator if the correct rating is 
used. 

Type XBa integral liquid separators are mounted directly on 
the discharge connection of the liquid ring vacuum pump, so 
making possible a space saving installation of the pump. 

' liquid ring vacuum pumps are operated with dilferent con-
nections of the liquid separators, depending'on itie course of 

_the-gas.and_lhe..service-liqu]d._f:igs._1_to_8_onjhe_next.page 
show schematically the most common methods of operation. 

a) O p e r a t i o n w i t h o n c e t h r o u g h s e r v l c e l i q u i d 
(if the servicc liquid shall not be re-used) 

The enllre liquid flow needed for the operation of the liquid 
ring vacuum pump is taken from a liquid system (e.g. water 
mains). 
A liquid separator can be renounced if it is not necessary 
to discharge gas and liquid separately. 

If the pressure of the mak€>-up liquid (e.g. the water pressure 
in the mains) varies considerably, in this case the liquid 
should not be conducted directly into the liquid ring vacuum 
pump. It is advisable to conduct the make-up liquid into the 
pump through a pressure leducer with interposed solenoid 
valve; especially if using smaller liquid ring vacuum pumps, 
up to sizes LPH-40000 resp. LPH- 45000. (see fig. 1) 

If usi.ng liquid ring vacm>m pumps with greater need of make-up 
'iquiJ (more than 1.5 rnVh) i; is advisable to conauct the make-
up liquid firstly info a container (type XBw) with float valve 
(lype XCs); out of it the connected liquid ring vacuum pump 

Liquid Separator 
(Vertical Container) 
Type XBp 

sucks the make-up liquid. It is advisable to install a separator 
into the discharge Hno of such a pump, so that gas and ser-
vice liquid can be drained separately, (figs. 2 and 3) 

b) O p e r a t i o n w i t h p a r t i a l r e c i r c u l a t i o n 
of t h e s e r v i c e l i q u i d 
(normal operation) 

The service liquid consists of a mixture of make-up liquid, 
taken from a liquid system (i.e. v/a!er mains), and the circu-
lating liquid taken from the liquid separator. 
A liquid flow similar to the quantity of make-up liquid leaves 
the separator as discJiarge liquid through the outlet, (see 
figs. 4 - 6 ) 

c) O p e r a t i o n w i t h t o t a l r e c i r c u l a t i o n 
o f t h e s e r v i c e l i q u i d 

During this operation the entire liquid, separated from the 
gas (tesp. vapour) in the separator, is re-used as service li-
quid. In case of continuous operation it is necessary to inter-
pose a heal exchanger for the cooling of the service liquid, 
v/armed up in the pump, (see figs. 7 and 8) 

Upon request each liquid ring 
vacuum pump v/ill be delivered 
complete with liquid separator 
or mounted ready for uso. 

Liquid Separator as Integral 
Container 
Type XBa 

VACUUM TECHNOLOGY XBp/XBa 1/82 



Fig. 1 

V 
Gas 

Make-up liquid Gas Liquid 
^ Mixture 

10 5 6 7 

Outlet 

Fig. 2 
Gas A 

\7 

Gas 

Make-up liquid 

10 5 

Liquid to 
^ ^ drain 

• f H -

Operation with rnako-up liquid (once through 
liquid) (small pumps up to LPH- 40/45000) 

Fig. 3 
Gas 

Make-up liquid 

9 

A Gas 

to 5 

± 
Liquid to 
drain 

Operation with make-up liquid (big pumps) 

Fig. 5 

k 

Operation with make-up liquid 
medium sized pumps up to LPH- 70/75000) 

Fig. 4 

Gas i t 
Gas 

3 

Circulating liquid 
Make-up liquid 

liquid 

Liquid to 
drain 

10 5 ' 

Combined liquid operation (partial recirculation) 
(small and medium sized pumps up to LPH- 70/75000) 

Make-up liquid 

Liquid to 
\ V d r a i n 

Circulating liquid 

Combined liquid operation (big pumps) 

Fig. 7 Gas 
AGas y Liquid 
U A refilling 

_ r 

Cooling liquid 

Liquid to 
drain 

Circulating liquid 

Circulation liquid operation (closed circuit) all sizes. 

Fig. 6 

Make-up g |2 
liquid g 

Gas 

Gas 

Liquid to X 1] 
drain CWy I— 

Combined liquid operation; compact plant with temperature 
control (small and medium sized pumps up to LPH- 75000) 

Fig. 8 Gas 

i 

Liquid to 
drain 

Circulating liquid 
> 

Gas A Liquid 
A refilling 

Cooling —rr-

w 

i 13 

Circulation liquid operation (closed circuit) compact plant 
(up to LPH- 75000) 

«' iquid ring vacuum pump 
I3ll type non-return vaive 
[fegraf  liquid separator type XBa 

4 Liquid scpatator (verlical container) type XBp 
5 Strainer 
6 Solenoid valve 
7 Pressure reducer with pressure gauge 

8 Make-up liquid container type XBw 
9 Float'valve type XCs 

10 Shut-off  valve 
11 Liquid separator in compact vacuum plants 
12 Thermostal valve 
13 Heat exchanger 



Dimension table 
Liquid separator XBp 
for the operation v/ith one pump 

Operating overpressure 0,5 bar 
Test overpressure i,o bar 

" a = Liquid outlet 

î U = Circulating liquid connection 

"e = Drain 

1) Handhole lock 100x150 
2) Manhole lock 320x420 
3) Without spocial sighthole 

Contrary to the figures. DNj to DN4 
at the separators XBp 0413 and 0414 
is executed as threaded sleeve. 

SI HI type 
No. 

Nom 
cap 

1 

Approx 
weight 

kg 
Mo-
del ON DN, DNj DNj DM, b f hi h h4 ll h ' j Ij 's J w 

XBp 0413 
40 

28 SO 40 n 1 
R V, ft'/, 

105 595 235 125 125 
210 300 

170 
95 — 75 

1 
273 XBp (M14 

40 
31 3) 80 32 

R V, ft'/, 
100 620 240 130 

75 
130 

210 300 
200 

95 — 75 
900 

1 
273 

XBp 0512 50 40 

50 25 

25 

115 270 640 

350 

205 95 205 

380 

220 135 220 70 
XBp 0912 

90 
51 

1) 

65 50 25 

25 

130 

115 
300 

750 350 
170 80 170 

240 380 
240 155 210 .0 XBp 0913 

90 
53 

1) 

125 
100 

50 25 

25 

130 

115 
300 

605 

350 
170 80 170 

240 380 
240 155 210 .0 mo 350 

XBp 2311 
230 

96 
1) 

>50 
100 

80 

50 

25 165 
450 

965 

835 
520 270 130 270 315 

450 

315 315 100 1430 500 Xep 2312 
230 

98 
1) 

200 
125 

80 

50 

25 

175 
450 

965 

835 
520 270 130 270 315 

450 

315 315 100 1430 500 

XBp 5013 
500 

148 

1) 
200 

150 
50 

25 

230 

205 
000 1275 C85 325 110 325 

•'t'.l v 

450 

380 

AOO^ 

500' 

450 

350, 380 80 1870 ' 6S0 XBp ,5014 
500 

.15C 

2Df>' ' 

1) 

250 
. KX) • 

50 

25 

230 

205 
000 1275 C85 325 110 325 

•'t'.l v 

450 

380 

AOO^ 

500' 

450 

350, 380 80 1870 ' 6S0 

icbo < • • 

.15C 

2Df>' ' 300,. 
. KX) • 

• • • -80. •• 

50 

280 
' 725^ 1625 8O0' .430" 

325 
•'t'.l v 

450 

380 

AOO^ 

500' 

700 

480'> 
icbo < • • •• 2l2- 250 

• • • -80. •• 

50 

2§0 ' 725^ 1625 8O0' .430" 

325 
•'t'.l v 

450 

380 

AOO^ 

500' 

700 

480'> 

150 

2329 :• soo 

Xffp  15U'2' 
1500 

'260 200 
125 

• • • -80. •• 

50 
355 

850 1785 9t0 450 100 560 575 700 555 475 150 2470 950 XBp 15212 
1500 

278 
400 

300 
125 

• • • -80. •• 

50 
305 

850 1785 9t0 450 100 560 575 700 555 475 150 2470 950 

XBp 20112 325 
400 

250 
150 100 

350 

310 
900 2115 1040 515 G90 600 580 500 

150 

2980 1000 XBp 20212 345 500 350 
150 100 

350 

310 
900 2115 1040 515 G90 600 580 500 

150 

2980 1000 

£ o 
Q 

S 

Flange connections acc. to DIN 2501 PN 10 
DN 25 32 40 50 65 80 100 125 150 200 250 300 350 400 500 

65 100 110 125 145 160 180 2)0 240- 295 330 400 460 515 620 
115 1.40 150 165 185 200 220 250 285 340 395 445 505 565 670 

dj X number 14 1(4 18> 4 18 > 4 18 X 4 18 « 4 10 < 8 18 X 8 18 X 8 22x8 22x8 22* 12 22x 12 22 x 16 ?6x 16 26 * 20 
68 79 88 102 122 138 158 183 212 268 320" • 370 430 482 58G 
16 16 16 18 18 20 20 22 22 24 26 26 26 26 28 



Dimension table 
Liquid separator XBp 
for the operation wiih two pumps 

Operating overpressure 0.5 bar 
Test overpressure ' 1,0 bar 

u^ = Liquid outlet 

Uu = Circulating liquid connection 

Ue = Drain 

1) Handhole lock 100x150 
2) Manhole lock 320x420 
3) Without special sighthole 

Contrary to the figures, DNs and DN4 
at the separators XBp 0423 and 0424 
is executed as threaded sleeve. 

StHItypo 
No. 

N o a . 
cap. 

1 

Approx. 
v/eight 

kp 
Mo-
del 

DN 
i 
] D N , 
f 

ONj O.'Jj DNj b { hp '2 '3 l | I5 w w, 

Xp 0123 
40 

35 
3) 

65 1 40 32 
R'/> R V7 

105 
240 

595 235 125 125 
210 300 

195 
95 75 

8S0 
273 XBD 0424 

40 
39 

3) 
125 1 • 50 

R'/> R V7 
100 

240 
620 255 130 75 '.30 

210 300 
210 

95 75 
920 

273 

XBp 1020 100 b9 
!5t> 

1 165 350 6-10 355 200 200 260 380 280 — 280 50 1020 400 
XBp 1720 

170 
67 

!5t> 
i 65 t'-> 25 200 

450 
695 

360 170 105 170 315 300 310 210 300 75 1140 500 XBp 1721 
170 

77 1) 20-3 i 25 135 
450 

605 
360 170 105 170 315 300 310 210 300 75 1140 500 

XBp 3920 
330 

117 
250 i 100 

255 
COO 

965 
530 270 110 270 

400 
380 393 380 80 1480 650 

X5P 3321 
330 

123 
250 100 

50 

j-'-yv-_ 

COO 
£35 

530 270 110 270 
420 

380 393 380 80 1480 650 

\ loai .Ziit 
. .150-

; 200 

50 

j-'-yv-_ . • • i -530 

560 
•sed': •55D-

. • . 
'•70- •1^86 • 

,7:ffp.l6122 

'•XB'P I5?22 • 
Vlt-W 

2) 

. .150-

; 200 
•rt ..380^ 

1 1 

'•J-'... .,r,  •  _ '"s^cr '.Vocb 
,7:ffp.l6122 

'•XB'P I5?22 • 
Vlt-W 

235' 
2) 500 

' 250' 
150 ao 

300 1 1 
'"s^cr '.Vocb 

XBp 20122 
2000 

355 
2) 500 

; 200 
150 ao 

50 
430 

1000 1785 910 4&0 100 560 650 roo 630 550 150 2470 1100 
X8d 20222 

2000 
330 

600 
i 300 

50 
380 

1000 1785 910 4&0 100 560 650 roo 630 550 150 2470 1100 

XBp 30122 
3000 

452 
600 

: 250 
200 100 

480 
1150 2115 1040 515 690 725 710 625 2900 1250 

XBp 30222 
3000 

525 700 j 3 5 0 
200 100 

430 
1150 2115 1040 515 690 725 710 625 2900 1250 

Flange connections acc. lo DIN 2501 PN 10 

ON 25 32 40 w E5 80 100 125 150 200 250 300 350 400 500 

k 65 100 110 125 145 160 180 ?10 240 295 350 <00 460 SI 5 620 

0 115 140 150 165 185 200 220 ?50 285 340 395 445 505 565 670 

d j X numbof 14 X 4 ts X4 ie X 4 18 x4 18>4 18 < 8 18x8 18 X 8 22 X 8 22x8 22 * 12 22*12 22 X 16 26x 16 26x20 

I4 $8 78 ee 102 122 13a 158 188 212 268 320 370 430 482 585 

s 16 16 16 18 18 20 20 22 22 24 26 26 26 26 28 

DN GOO 7C0 

A 725 £40 

m 730 635 

dj X nutr.ber 30 « 20 3i>«r24 

C4 685 eco 

s 28 } JO 

try i i, 
z ^ 
Q j 

1 1 

y s — . . 

o 



Installation Plan and Ordering Details for Liquid Separators XBp 

—c c 

Fig. A Fig. B Fig. C Fig. D 

Liquid 
ring 

vacuum 
pump 

b 

Acc. 
10 
fig. 

Order No.') 
Of 

the bend 

d 

For the 

Liquid 
separator 

a 

operation with c 

Order No.') 
of 

the liquid 
separator 

ne pump 

Order No.') 
of 

the service 
liquid line 

c 

For the 

Liquid 
separator 

operation w/ith Iw 

Order No.') 
of 

the liquid 
separator 

0 pumps 

Order No.') 
of 

the service 
liquid line 

0 

t.OH 05501 

D 9141.040.11. 
XBp 0413 OG64.004.13. 

9141.008.1.1. . 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

"LOH 20103 
LOH 20107 
LOH 25003 
LOH 25007 
LOH 25309 

D 9141.040.11. 
XBp 0413 OG64.004.13. 

9141.010.16. 
9141.010.17. 
9141.010.18. 
9141.010.19. 
9141.015.73. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

"LOH 20103 
LOH 20107 
LOH 25003 
LOH 25007 
LOH 25309 

C 

9141.040.11. 
XBp 0413 OG64.004.13. 

9141.010.16. 
9141.010.17. 
9141.010.18. 
9141.010.19. 
9141.015.73. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

LPH 40106 
LPH 40411 
LPH4051C 

C 9141.040.09. 

XBp 0413 OG64.004.13. 

9141.015.68. 
9141.015.69. 
9141.015.67. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

LPH 40106 
LPH 40411 
LPH4051C 

C 
9141.040.08. 

XBp 0413 OG64.004.13. 

9141.015.68. 
9141.015.69. 
9141.015.67. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

LPH 40106 
LPH 40411 
LPH4051C A 9141.050.29 XBp 0414 0564.004.14. 

9141.015.68. 
9141.015.69. 
9141.015.67. XBp 0424 0664.004.24. 

- : c r pofV--' 
request 

LPH 45008 
IPH 45311 
LPH 45316 C 

9141.040.09. XBp 0413 0664.004.13. 
9141.015.70. 
9141.015.71. 
9141015.72. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

LPH 45008 
IPH 45311 
LPH 45316 C 9141.040.12. 

XBp 0413 0664.004.13. 
9141.015.70. 
9141.015.71. 
9141015.72. 

XBp 0423 0664.004.23. 

- : c r pofV--' 
request 

LPH 50115 
LPH 50523 

C 

9141.050.29. XBp 0512 0664.005.12. 9141.025.52. 
9141.025.55. 

XBp 1020 0364.010.20. 

- : c r pofV--' 
request 

LPH 50115 
LPH 50523 A 9141.065.14. XBp 0912 0664.009.12. 

9141.025.52. 
9141.025.55. XBp 1720 0664.017.20. 

- : c r pofV--' 
request 

LPH 55312 
LPH 55316 

..LBH 5S320.' 
C 9141.050.29. .XBp 0512 . 0664.005.12. 

9141.025.53. 
9141.025.57, 
.514.1.025:54V.. 

XBp 1020 0664.010,20. 

- : c r pofV--' 
request 

LPHG0520 , XBp,^ p913 Ce64;009.-13.-._. • 9141.025.24. • XBp ;.1721 .̂. 0664.01/.^l. 
- : c r pofV--' 

request LPH 65326; 
LPH 65327 0 

9141.055.18.' .XBp 0S12 • 0664:009.12. • 9141.025.26.. • 
9141.025,34. 

XBp'1720 0664.017.20. 

- : c r pofV--' 
request 

LPH 70123 
LPH 70530 
LPH 70540 

0 
9141.100.03. XBp 2311 0664.023.11. 9141.050.10. 

9141.050.11. 
9141.050.12. -

XBp 3920 0664.039.20. 

- : c r pofV--' 
request 

LPH 70123 
LPH 70530 
LPH 70540 

D — XBp 2312 0364.023.12. 

9141.050.10. 
9141.050.11. 
9141.050.12. -

XBp 3921 0664.039.21. 

- : c r pofV--' 
request 

LPH 75320 
LPH 75330 
LPH 75340 

C 9141.100.03. XBp 2311 0664.023.11. 
9141.050.13. 
9141.050.14. 
9141.050.15. 

XBp 3920 0654.039.20. 

- : c r pofV--' 
request 

LPH 80540 
LPH 80553 

B — XBp 5014 0664.050.14. 9141.050.16. 
9141.050.17. 

XBp 11021 0564.110.21. 

- : c r pofV--' 
request 

LPH 85340 
LPH 85353 

0 9141.150.01. XQp 5013 0664.050.13. 9141.050.18. 
9141.050.19. 

XBp 11020 0664.110.20. 

- : c r pofV--' 
request 

LPH 90554 
LPH 90567 

B • _ XBp 10212 0664.102.12. 9141.080.07. 
9141.080.08. 

XBp 15222 0664.152.22. 

- : c r pofV--' 
request 

LPH 95354 
LPH 95367 

C 9141.200.01. XBp 10112 0664.101.12. 9141.080.09. 
9141.080.10. 

XBp 15122 0564.151.22. 

- : c r pofV--' 
request 

LPH 10054 B _ XBp 15212 0664.152.12. 9141.080.11. XBp 20222 0664.202.22. 

- : c r pofV--' 
request 

LPH 10534 C 9141.200.01. XBp 15112 0684.151.12. 9141.080.12. • XBp 20122 0664.201.22. 

- : c r pofV--' 
request 

LPH n055 B _ XBp 20212 0564.202.12. 9141.100.01. XBp 30222 0664,302.22. 

- : c r pofV--' 
request 

LPH 11536 C  S141.250.01. XBp 20112 0664.201.12. 9141.100.02. XBp 30122 0664.301.22. 

- : c r pofV--' 
request 

') Additional nurnbet (or material design see last page. 



D i m e n s i o n t a b l e 

^ ^ ^ e g r a l l i q u i d s e p a r a t o r X B a 

i j 

7 Model A 

Models B, C*. D and E: 
Operating overpressure 0.5 bar 
Test overpressure 1,0 bar 

Model B / C 

u^ = Liquid outlet 
ug = Circulating liquid connection 

Model E 

SIHI typo 
No. 

Nominal' 
capacity 

Appro'x. 
weight 

kg 
Model DN DN, DNj DN3 h hi h2 ha h I2 w Wi 

XBa 240 1.4 0,6 
A 

40 
R1 — — — 15 60 22 34 22 

275 110 

XBa 242 1.1 2.3 
A 

R1 'A 
R1 — — — 15 60 22 34 22 

260 114 

XBa 342 4 5 32 
32 

R V4 R VB 175 145 70 45 104 101 345 152 

XBa 1041 
10 

10 
50 

32 

R1 R 'A 205 160 80 

60 

127 122 490 194 
XBa 1040 

10 
9.7 B 

50 
40 

R1 R 'A 205 160 80 

60 

127 122 490 194 

XBa 1140 11 16 D 65 50 40 R 1 70 52 75 60 160 60 500 220 

XBa 1340 
15 

14 
B 

50 40 
R1 V; RVJ 205 160 80 

60 

129 122 610 194 
XBa 1341 

15 
15 

B 
65 50 

R1 V; RVJ 205 160 80 

60 

129 122 610 194 

a 2040 24 
-V-P'.; 

80 . 65 
......40,.--, 80 

•f 'r.-V. 
V-56-. •vJ:---- A,;; 75,; .^45.,: .-244,, 

H!3a;'2p41';' -V-P'.; so'.] 
......40,.--, 80 

•f 'r.-V. 
V-56-. •vJ:---- A,;; 75,; .^45.,: .-244,, 

-230-
9O V •••i30/ V 240.. •eoo,'; •••350. 

XBa 10040 . 'lOO . - 70 200 . 100 80 . R2 
-230-

230 95 , "160 • 290 300. . 850 .450 
•VJ'i-"' 

• This model is only deliverable with oval flanges 

Flange connections acc. to DIN 2501 2501 PN 10 

DN 40 50 65 80 100 150 200 
k 110 125 145 160 180 240 295 
D 150 165 185 200 220 285 340 

tii X number 18 x4 18x4 18 X 4 18x 8 18 x 8 22 x 8 2 2 x 8 
d4 88 102 122 138 158 212 268 
s 16 18 18 20 20 22 .24 Model B, D. E 

z  ^ 
Q I 

Q 

Flange connections acc. to DIN 2558 PN 6 

ON 32 50 
90 110 

V ^ 118 140 
W B 85 100 

cij x number 14 X 2 14x2 
s 16 16 

Model C* 

Z2 

X J 

-B—J 



Installation Plan and Ordering Details for Integral Liquid Separators XBa 

Liquid ring vacuum 
pump 

b 

LRK 10603 

Integral liquid 
separator 

LRK 20605 

LOH 05501 
LOH 20103 
LOH 20107 
LOH 25003 
LOH 25007 

V - :.vA:pH..aS309-N :•• V 'A? 
"LPH 

;LPR 
•LPH" 

40106 

'•405i6 
LPH 
LPH 
LPH 

XBa 240 
XBa 242 

XBa 240 
XBa 242 

XBa 342 

X3a 1040 

Model 

• V :-XB'a .f3-40 
Xfia • 1341 

45008 
45311 
45316 

LPH 
LPH 
LPH 
LPH 
LPH 

50115 
50523 
55312 
55316 
55320 

LPH 
LPH 
LPH 
LPH 

C0520 
60527 
65320 
65327 

LPH 
LPH 
LPH 
LPH 
LPH 
LPH 

70123 
70530 
70540 
75320 
75330 
75340 

XBa 1040 

XBa 1340 

XBa 1140 
XBa 2040 

XBa 2041 

XBa 5540 

XBa lOaiO 

Order No.') 
of the integral 

liquid separator 

0662.002.40.205 
0662.002.42.172 

0662.002.40.285 
0662.002.';2.172 

0662.003.42. 

Order fJo.') of the 
service liquid line 

Order No.') 
of the bend 

9141.008.06.285 
9141.008.08.172 

9141.008.06.285 
9141.008.08.172 

•6662.010.41 

9141.008.02. 
9141.010.06. 
9141.010.07. 
9141.010.09. 
9.141;p1p.,tO.. 

0662.013.41. 
0662.010.40. 

0662.013.40. 

0662.011.40. 
0662.020.40. 

0662.020.41. 

0662.055.40. 

,9141,015.23, .;•;.. 
9141.015.30. 
9141.015.27. 
9141.015.28. 
9141.015.29. 
9141.025.47. 
9141.025.56. 
9141.025.48. 
9141.025.49. 
5141.025.50. 

0662.100.40. 

5141.025.45. 
9141.025.46. 
9141.025.43. 
9141.025.44. 
9141.050.28. 
9141.050.23. 
9141.050.24. 
9141.050.25. 
9141.050.26. 
9141.050.27. 

9141.066.15.') 
9141.065.16.') 

9141.100.04.') 
9141.100.05.') 

') Additional number for materia! design see lasl page 

') If using the integral liquid separator, the Y-pipc with side outlet has to be rcplacod by the bend. 



-16—.ILlVti 

Material design: 

p 
G62 070 

SIHI Material No. 

130 172 285 

Liquid separator 
Steo! painted -

Galvanized 
steel 

G-X lOCrNi 
MoTi 18 10 

PVC 
(only deliverable 
for XBa 240 with 
pertinent service 

liquid line) 

Integral liquid separator 
Steo! painted -

Galvanized 
steel 

G-X lOCrNi 
MoTi 18 10 

PVC 
(only deliverable 
for XBa 240 with 
pertinent service 

liquid line) 
Service liquid line 

- St 35 

Galvanized 
steel 

G-X lOCrNi 
MoTi 18 10 

PVC 
(only deliverable 
for XBa 240 with 
pertinent service 

liquid line) Bend - St 35 

Galvanized 
steel 

G-X lOCrNi 
MoTi 18 10 

PVC 
(only deliverable 
for XBa 240 with 
pertinent service 

liquid line) 

Example for ordering: 
Liquid separator XBp 0912 galvanized model has the compiele order No. 
Service liquid line of St 35 lor a liquid ring vacuum pump LPH-65320 
with the liquid separator XBp 0912 has the complete order No. 

9664.009.12.130 

9141.025.28.070 



BALL-TYPE NON-RETURN VALVES m 
XCk 

I f a l i q u i d r ing vacuum pump i s put out o f operation (by switching o f f  or by 
power f a i l u r e ) , a i r or gas can enter the suction side out of the discharge 
o r i f i c e through the stopped pump. This causes a ref lux of the service l i q u i d 
into the suction l i n e . 

By i n s t a l l a t i o n of a b a l l - t y p e non-return valve, a sudden ven t i l a t ion of the 
suction l i n e and at the same time of the connected vacuum tank, can-'be avoided; 
also the ref lux o f the service l i q u i d w i l l be prevented. 
The construction of the v a ^ e i s very simple. The pressure r i se , occurring 
when the pump i s switched ' o f f ,  presses an e l a s t i c valve b a l l into a corres-
pondingly shaped seat i n the upper part o f the valve. 

The leakage flow of the closed valve i s very smal l . I f an extreme tightness 
is required, a vacuum safety valve i s i n s t a l l e d add i t iona l l y a f te r the b a l l -
type non-return valve, (see catalogue l i s t \/3) 

The pressure losses i n the valve are very low when i t i s opened. 
D, 

0 : 
DN 32 oval flanges 
as per DIN 2558 PN 6 
DN 40-150 dimensions 
as per DIN 2501 PN 10 

nominal casing 
pressure 10 bar 

Series and 
construction size 

DN d X 1X nufflber d Ol H weight 
approx. kg 

32 32 M 12x150x2 50 70 

-

60 2 

40 40 M 16 X 170x4 60 86 
-

9S 2.6 

SO SO M 16x190x4 70 102 
-

105 3.6 

XCk 65 65 M 16 x 220 x4 80 122 

-

135 5.6 

60 80 H 16 x 250 x6 100 176 136 165 10.S 

100 100 M 16x290x6 120 196 156 195 16 

ISO ISO M 20 X 370 X 6 165 300 212 270 36 

VAKUUMTECHNIK XCk 4/60 



767 
material design 

783 784 

GG 25 
XS Cr Ni Mo 16 10 

bzw. 
G - X lOCrNi Mo 18 9 

Perbunan Teflon 

# 

orde 
r 

r number f^j^ mater ia l c 

».767 340.032.500.783 9340.032.50.784 

00.767 340.040.500.783 9340.040.50.784 

00.767 340.050.500.783 9340.050.50.764 

00.767 340.065.500.783 9340.065.50.784 

00.767 340.080.500.783 . 340.080.500.784 

M.767 340.100.500.783 340.100.500.784 

30.767 340.150.500.783 340.150.500.784 

« 
5 technical development ar^ reserved. 



Make-up water flows in m'/h dependent on suction pressure, speed, mode of operation and temperature difference. 

40 

suction pressure in mbor 

200 6 0 0 

pump type speed KB KB KB 

temperature 
difference  C FB 

temperature 
difference  "C FB 

temperature 
difference  '̂C FB 

1/min 10 1 5 1 2 20 10 5 2 20 10 5 2 

LPK - 30604 
1450 0,12 0,21 0,40 0,08 0,14 0,25 0,44 0,07 0,13 0,21 0;35 

LPK - 30604 
1750 0,16 0,27 0,48 0,11 0,20 0,33 0,53 0,11 | 0 , 1 8 0,28 0,41 

LPK • 30606 
1450 0,15 1 0,26 1 0,47 

L£j 
0,10 0,18 0,30 0,50 

0,9 
0,09 0,16 0,26 0,39 

0,6 LPK • 30606 
1750 0,20 0,33 0,55 L£j 0,13 0,23 0,37 0,60 

0,9 
0,12 0,20 0,30 0,43 

0,6 

LPK • 30608 
1450 0,16 0,28 0,49 0,12 0,21 0,34 0,55 0,12 0,19 0,29 0,42 

LPK • 30608 
1750 0,24 0,38 0,61 0,17 0,28 0,43 0,63 0,16 0,25 0,35 0 / 7 

FB • make-up l iquid operat ion 

KB • combined l iquid operat ion 

Example: LPK- 30606 
speed: 1450 1/min 
suction pressure: 40 mbar 
service l iquid inlet temperature required for the required suction capac i ty : 18 C 
temperature of the ava i lab le make-u^ water ; 13 C 
temperature dif ference:  18 C - 13 C - 5 C 
service l iquid f low accord ing to table FB • 1,0 mVh 
make-up wate r f low required to table KB 0,26 mVh 

The moke-up woter f lows indicated in the table for combined l iquid opero t ion (KB) a re app l icab le for compression of non-condensib le 
gases. O n compression of condensible vapours, the make-up water f lows increase because of the condensot ion heat be ing el iminated 
addi t ional ly . 

7. Maintenance 
In case of frost danger , it is necessary to empty the pump, overheod l iquid separator or base mounted l iquid separator resp,, as 
wel l as the pipes. W h e n strong limy woter is used as service l iquid, the pump must be opened at least every six months to remove 
the lime deposits, otherwise the service l iquid must be dehardened with a suitable phosphote agent. 
Since impurities accumulate in the pump and the overhead l iquid separator or base mounted l iquid separator, it is necessary to 
cleon them in certain intervals. The antifr ict ion beor ings of the motor a re p rov ided with continuous lubrication. The grease put in by 
the motor supplier, on installation, is normal ly sufficient  for several years. 

8. Troubles and correction of troubles 
8.1 Suction capacity of the pump insufficient: 

Check the suction line for tightness, check the temperature of the service l iquid (catalogue resp. list values ore based on wate r 15 C). 
Check the pump for contominotion. 

8.2 Pump causes noise: 
If the pump operates at consideroble lower suction pressure than indicated in the cata logue or list, a crackling noise generotes. To 
el iminate this noise it is necessary to put some fresh oir into the suction line, or to combine the pump with a gas ejector which a l lows 
opera t ion with low suction pressures. 
A T T E N T I O N : The pump shall not opera te in the cavi tat ion zone, that w o u l d d a m a g e the ports of the pump. 

8.3 Mechanical seal leaks: 
Liquid runs out between motor and pump. Exchange mechanical seal. 

8.4 Liquid at the gas outlet Mij: 
Drain l iquid f low too little, over f low stopped up. Free the passage. M a k e - u p l iquid f low too greet - throttle the f low. 

9. Arrangement with gase ejector (only for  l r k 10603 and l r k • 20605) 
In add i t ion to the ar rangement shown in p a r a 6 , f ig. 6 shows a n ar rangement examp le for the combinat ion of gas ejector and 
vacuum pump wi th base-mounted l iquid separator. Detai led informat ion is g iven in the Opera t i on Instructions for gas ejector. 
N o . 143.73100.5-.01. 

M, 

Mm f i g - 6 

XBu F % - O J V 

10. Arrangement for automatic controlled service liquid temperature 
For saving make-up water , it is possible to install automatic controls in the moke-up l iquid line, see fig. 6 above . The complete 
make-up l iquid line including armatures can be suppl ied by SIHI. Further details a re given in the Opera t i on Instructions for vacuum 
compact units | ^^ .94101.5- .01 . 

11. Operation data and dimensions 
Technical da ta like suction capaci ty and p o w e r required for l iquid r ing vacuum pumps see coto logue list LB 3. t f 

OPERATION INSTRUCTIONS 

LIQUID RING VACUUM PUMPS 
close-coupled design 

LPK- 30604 
LPK- 30606 

H 
LPK- 30608 

These instructions must be careful ly studied before instal l ing and starting up the pump. 
(Fasten near pump, where it can be seen easily.) 

1. Constructional features and operating principles 
The pump operates to the l iquid r ing pr inciple. The vane wheel impel ler, 
o r r anged excentr ical ly in the cyl indr ical pump casing, transmits the dr ive 
power to the l iquid r ing which is fo rmed concentr icol ly to the casing dur ing 
stortup of the pump, Through this ar rangement the l iquid enters a n d leaves 

I ^ j j ^ piston-l ike the impeller cells. In the reg ion of the outcoming l iquid r ing the 
impeller cells a re fi l led, through a suction opening, w i th the gas be ing 

^ K X f ^ S a pumped, in the reg ion of the l iquid ring entering the impeller cells, the gas is 
^ ^ ^ compressed ond d ischarged through the d ischarge opening. 

During opera t ion the pump must continuously be supplied wi th service l iquid, 
in normal cases water , in order to el iminate the heat (built up by the gas compression) which is taken up mainly by the l iquid r ing, and to 
refill  the l iquid r ing, because a certain por t ion of the l iquid leaves the pump together wi th the gas. The gas can be separated f rom the 
l iquid in the l iquid separator . Re-using of the l iquid as service l iquid is possible. The shaft is sealed by mechanical seal. 

2. Application 
The pump can hand le all the gases which are neutral towards the pump construction mater ia l and the service l iquid. Smoll quanti t ies 
of l iquid can be pumped a long with the gas. 
The fo l lowing limits of app l ica t ion should be observed: 

2.1 Med ium hand led 
M a x . temperature 100 C 
A small f low of gas, not condensing dur ing the compression process, is necessary for prevent ing cav i ta t ion damage. 

2.2 Service l iquid 
M a x . temperature 80 C 
M a x . viscosity 4 mmVs 
M a x . density 1,2 k g / d m ' 
For higher viscosity or higher density the next larger motor size should be selected (please check back with the monufacturer).  For 
the combinat ion with gas ejector, the min. service water temperature is ) 2 C (danger of ice formation). 

2 3 Pressures 
M o x . permissible pressure di f ference  1,1 ba r 
M a x . permissible compression overpressure 0,3 ba r 
The test overpressure with wa te r is: 
Liquid r ing vacuum pump 3 ba r 
O v e r h e a d l iquid separator 0,5 ba r 
Base mounted l iquid seporator O ^ b a r 
W h e n using water of 15 C as service l iquid and a pressure of 1013 mbar at the d ischarge branch the smalles suction pressure 
odmissible For continuous opera t ion is 40 mbor. By combin ing the pump wi th a gas ejector the f ield of opp l ico t ion is ex tended upto 
a suction pressure of 8 mbar. 

3. Design 
O n request the l iquid r ing vacuum pump can be suppl ied with overhead l iquid separator resp. base mounted l iquid separator , 
including oi l pipings. The suitable gos ejector can be included as well . In any cose, after mount ing the pipes and p o w e r supply 
cables to the motor, the pump ing set wi l l be reody for operat ion. 

4. Installation of the pumping set 
4.1 In normal posi t ion the suction a n d d ischarge bronches point vert icol ly upwards . Picture 1 - 6 . A p a r t f rom that the pump m a y be 

turned o round its shaft axis by 9 0 degree, e. g. for lateral fastening. In this case the d ischarge branch must be located at the bo t tom 
and the d ischarge line must lebd upwards to shaft level so that the pump is not empt ied at standstill. 

143.75152.51.01 E 



4.2 Al ! connect ion openings have been closed up before del ivery to prevent that foreign matters enter dur ing t ransportat ion. The plugs 
and blanks used for closing up should not be removed, only when connect ing the pipes. Heavy pipelines must be suppor ted in o rder 
to a v o i d distort ions at the pump and ot the l iquid separator . 
The fo l l ow ing branch loads are permissible: force 320 N 

torque 100 N m 

4.3 The gas f low direct ion os wel l os the direct ion of shaft ro tat ion are marked on the pump by arrows. Prior to first  start-up the direct ion 
of ro ta t ion and the speed must be checked. 

4.4 The suction and discharge lines as wel l as the service l iquid lines must be as short as possible and their cross section must be at least 
OS b ig as the mat ing pump connection. For longer pipes the cross section should be larger. The tightness of the p ip ing should be 
checked before starting the pump. 

4.5 A non-return must be fitted in the suction line (fig. 1 - 4 plus 6). For this app l ica t ion the SIHI non-return valve XCk has given g o o d 
results. The pressure losses are real small wi th them, 

4.6 If a shut-off  member (slide valve etc.) is fitted in the suction line and if the pump is to be started with the shutoff  member closed, it is 
necessary to a d d air via an air supply cock instal led in the suction line. W h e n using the combinat ion with gas ejector, the shutoff 
member may be closed without add ing air. 

4.7 During the initial startup of the pump, the l iquid level in the pump shall not exceed the shaft level. The service l iquid is fi l led into the 
pump through the suction or d ischarge branch. 

4.8 If a shutoff  member is fitted in the d ischarge line, the pump shall neither be started nor kept in opera t ion with the shutoff  member 
closed. 

4.9 if a pump with base mounted l iquid separator is to run for a longer per iod without consideroble pressure dif ference,  for instance 
dur ing evacuat ion of a la rge vessel, a thrott l ing member must be fitted in the suction line. 

LPK- 30604 0 16 
LPK- 30606 0 18 
LPK • 30608 0 20 

4.10 If f ine-gra in dirt enters the pump together wi th the gas pumped or wi th the service l iquid, it can be rinsed out by l iquid dur ing 
opera t i on th rough the connect ion at the bo t tom u (R 3 /8) in o rder to ovo id wea r (fig. 4). If much dirt enters, dirt d ra inage shall 
opera te a lways. In this case a cor responding pipehne must be p rov ided. It must be observed, however , that the pump is empt ied 
neor ly entirely through this line in cose of standstill. Therefore  close the dirt d ra inage line be fore shutting down , or the pump must be 
refi l led upto shaft level pr ior to start ing-up. 

4.11 For the electrical connect ion the relevant VDE regulot ions and rules of le local p o w e r supply company shall be observed. The motor 
protect ion switch resp. overcurrent release must be adjusted to the rated p o w e r of the motor. 

5. Safety Rules 
For instal lat ion and opera t ion of the pumping set, the safety rules "Compressor" (VGB 16) must be observed and all other appl i -
cab le rules, regulat ions and laws. 

Symbols and Definitions used in fig. 1 through 6 

M| pumping medium, suction side 

M | | pumping medium, discharge side 

M | j | mot ive f low 

d ro in l iquid 

service l iquid 

make-up l iquid 

coo l ing l iquid 

c i rculat ion l iquid 

Pp l iquid pump 

Pq vacuum pump 

G gas ejector 

XBa overhead l iquid separator 

XBu base mounted l iquid separator 

b,^ heat exchanger 

hp shutoff  va lve 

shutoff  va lve 

regulat ing valve 

regulat ing valve 

regulat ing valve 

mono vacuum g a u g e 

t thermometer 

nonreturn valve 

u^ l iquid dra in 

Ug service l iquid connect ion 

Ug d ra inage 

Up moke-up l iquid connect ion 

Ujg dirt d ro inage 

u circulat ion l iquid connect ion 

f • 

3 % 

6. Arrangement of the pump and operation 
The arrangement of the pump and selection of the p roper mode of opera t ion depend in the first  range on the operat iona l require-
ments. A few typical modes of opera t ion are exp la ined be low. Fig. 1 through 6 show the schematic arrangement of a l iquid ring 
vacuum pump with corresponding accessories. 

selecting the mode 
of operation 

service 
liquid flow 

schematic 
arrangement 
drawing 

definition of 
symbols used in 
the drawing 

instructions 
for arrangement 

operation 

preparation 

adjustment of 
liquid flow 

startup 

stopping 

6,1 combined liquid operation 
with overhead l iquid separator (fig, 1) 
mode of opera t ion for : 
simple arrangement wi th little space 
requirement. Less make-up l iquid consump-
tion. 

6.2 combined liquid operation 
with bose mounted l iquid seporotor (fig, 2) 
mode of operat ion for : 
for cases where lorger l iquid storage is necessary 
(for example when make-up l iquid supply fails due 
to some opera t iona l foilure). 
Less make-up l iquid consumption. 

The service l iquid B consists of make-up l iquid F and circulot ion l iquid U. A por t ion of l iquid equol to the 
make-up l iquid F leaves the l iquid separator, os dra in l iquid A , through the l iquid dra in U ^ . 
The make-up l iquid shall have only a small overpressure (max. 0 ,2 bar). 

XBa 

Ue.Use 

fig. 2 

Ue.U 

( J ) thermometer 

^ ^ mono vacuum g o u g e 

( l iquid pump 

[><3 nonreturn va lve 

^ ^ regulat ing valve 

^ ^ shut-off  va lve 

^ f loat va lve 

solenoid valve 

thermostatic 
regulot ing valve 

odjusting socket 

^ ^ dirt t rap 

The pump shall never run dry ; therefore  pr ior to initial startup, the pump must be fi l led with service l iquid up 
to shaft level, and the l iquid separator up to over f low U^. 
Check direct ion of rotat ion') and speed (switch on shortly). 
W i t h the pump running, open shut-off  va lve hp and set the regulat ing valve ip so that the pressure at the 
mono vacuum g o u g e mg shows about 0 bor. If make-up water shall be saved, the service l iquid f low is to be 
thrott led at regulat ing valve ip - the mono vacuum g o u g e shows then underpressure - till the temperature of 
the service l iquid reaches a degree where the required suction copaci ty con be obta ined safely. Lock the 
regulat ing valve ip in that posit ion. For max. permissible service l iquid temperature see page 1, The vacuum 
pump then takes up the make-up l iquid f low, indicated in the tab le p a g e 5 under KB. The temperature 
dif ference  means here that the make-up water F must be colder than the service l iquid B by the value indicated. 

switch on motor ; open shut-off  va lve hp. 

close shut-off  va lve hp and cut off  the motor, 

') To prevent damages of the mechanical seal, the pump shaft is never to turn opposi te the direct ion specif ied. 

6.3 Circulation liquid operation 
with base mounted l iquid seporator (fig, 3). 
This mode of opero t ion is preferred  for service liquids which 
do not leave the process circuit, due to their propert ies, or 
which shall not come into contact with the cool ing medium 
(if lye or ac id is used as service liquid), or in case of waste 
water systems which shall not be contaminated by the 
service l iquid or the gas dissolved therein, etc. The service 
l iquid B consists of circulat ion l iquid U and which is coo led 
d o w n in the heat exchanger ' ) to the required opera t ion 
temperature. 

XBu 

The make-up l iquid connect ion Up must be closed. The mox. 
permissible resistonce in the p ipe between base mounted 
l iquid separator and service l iquid connection of the pump 
shall not exceed 0 ,2 bar (see 4.9). In case of higher resist-
ance a l iquid pump Pp is to be installed, and the pressure 
read ing at mono vacuum g o u g e m^ of 0 bar atmosphere 
pressure) to be set wi th regulat ing valve i^. The heat ex-
changer con be left out when the vacuum pump runs only 
for a few minutes and cools d o w n to ambient temperature 
till the next startup. 

6,4 Make-up liquid operation 
with overhead l iquid separator (fig. 4). 
If sufficient  l iquid is ovo i lab le w l ̂ ich must not be re-used, the 
arrangement shall be as il lustrated in fig. 4. If gas and 
l iquid must not be seporated, the overhead l iquid separator 
can be left out. In the latter cose o p ipe must be run to a 
drain (gully). 

The service l iquid B consists of make-up l iquid F, its pressure 
reoding of the mono vacuum g a u g e m^ shall not exceed 
much 0 bar (atmospheric pressure). 

M, fiq, 4 

quid level 

fig. 5 

Circulation l iquid connect ion uy must be closed. If the 
pressure of the make-up l iquid differs  very much so that the 
overpressure of 0 .2 bor at the mono vacuum gauge is ex-
ceeded, it becomes necessary to prov ide a pressure reduc-
tion valve, or to lead the make-up l iquid into a vessel wi th 
f loat valve (fig. 5). The l iquid level in this vessel shall be as 
high OS shaft centerline. 

The pump shall never run dry, therefore  pr ior to initial startup, the pump must be fi l led wi th service l iquid up to shaft level, ond the 
l iquid separator up to over f low u^. 
Check direct ion of rotat ion') and speed (switch on shortly). 
The cool ing water f low K must be set via the regulat ing 
valve with shut-off  va lve h|( open. For saving cool ing 
l iquid, the service l iquid of the pump can be brought to o 
higher temperature, but still so feenoughto reach the required 
suction capaci ty. The level in the base mounted l iquid sepa-
rator must be checked from time to time and corrected if 
necessary. 

switch on motor, open shut-off  volve h 

close shut-off  valve hj^ and switch off  motor. 
K-

W i t h the pump running, open shut-off  valve hp and set the 
regulat ing valve ip so that the pressure at the mono vacuum 
gauge m^ shows 0 bar. Thus the make-up water f low corres-
ponds to the values indicated in the tab le page 5, under FB, 

switch on motor, open shut-off  valve hp at the some time, 

close shut-off  valve hp, switch of f  motor. 

The heat exchanger must be rated so thot abt. 80 to 90 % of the motor heat and possible condensat ion heat con be el iminated. 





WEIGAND EVAP PUMPS 

G421 HYGIA--BLOCI/30A 3 KW 
G418 HYGIA--BLOCI/30A 3 KW 
G417 HYGIA--BLOCI/30A 4 KW 
G416 HYGIA--BLOCI/30A 4 KW 
G415 HYGIA--BLOCI/30A 3 KW 
G411 HYGIA--BLOCII/60A 7.5 KW 
G410 HYGIA--BLOCI/30A 3 KW 
G409 HYGIA--BLOCI/20B 3 KW 
G408 HYGIA--BLOCI/20B 2.2 KW 
G407 HYGIA--BLOCI/25B 3 KW 
G406 HYGIA--BLOCI/30A 4 KW 
G405 HYGIA--BLOCII/30B 4 KW 
G404 HYGIA--BLOCII/30B 4 KW 
G403 HYGIA--BLOCII/60A 7.5 KW 
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INTRODUCTION 

The stainless steel pump H Y G I A is an end suction 
centrifugal  pump with open, closed, torque-flow 
impeller or channel impeller used for  pumping clear, 
turbid or fatty  liquids such as milk, whey, beer, starch 
solutions, charged water and dye. Open or torque-flow 
impellers may be chosen for  these applications. 

A l l parts coming into contact with the liquid are 
manufactured  of  non-porous stainless an acid-proof 
chrome nickel steel or chrome nickel molybdenum 
steel. The units are easy to operate. Spare parts 
are standardised according to 3 shaft  diameters. 

I N S T A L L A T I O N 

The delivery branch of  H Y G I A can be adjusted to 
any desired degree within 360° by means of  the 
quick closure. The piping must be laid free  of  strain. 
The pipe diameter should be such that the speed of 
flow  does not exceed 2m/sec for  beverages. 

The suction piping must be absolutely tight and laid 
in such a way that air pockets cannot form.  Flooded 
suction is a necessity. The diameter of  the suction 
piping must not be less than that of  the pump connec-
tion (in the case of  extremely long suction piping it 
should be accordingly greater). 

Bends in the suction piping should be avoided if 
possible in order to keep friction  losses to a minimum 
No valves should be installed in the suction piping. 
The actual suction head should not exceed that 
guaranteed for  the pump. The diameter of  the delivery 
piping should be at least as great as that of  the 
delivery branch. 
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ERECTION 

iThe  monoblock and KK models are assembled 
ready for  operation. The pump solely requires 
a firm  and safe  site. 

The CN model must be realigned by the coupling 
at site after  erection on the final  foundation. 
{Instructions to this effect  are indicated on the 
pump unit.) 

# E M O V A L OF UNIT AND POSSIBLE 
DISTURBANCES 

The H Y G I A pump can be removed in such a way 
that the casing remains in the piping and the pump 
itself  is withdrawn, thus reducing the need for 
reserve pumps. The reserve pump should be 
selected for  the greatest duty point (greatest out-
put at highest counter-pressure). 

Possible disturbances 

1. Insufficient  output 
1.1. Wrong direction of  rotation 
1.2. Housing, seal or suction piping not tight 

2. No suction 
2,1. Housing and suction piping must be filled 
2. 2. A i r pocket in the piping 
2.3. Suction head too high 
2. 4. Suction piping not tight 

3. Excessive power consumption 
3.1. Output exceeds motor capacity = wrong 

dimensioning of  pump 
3. 2. Excessive friction  losses resulting 

from  too small pipe diameter 
3.3. Strain on the pump 

4. Noisy operation 
4. 1. Wrong direction of  rotation 
4. 2. Cavitation, pump NPSH exceeded 
4.3. Loose parts in the pump 
4. 4. A i r is being pumped 
4.5. Motor bearings defective 

ach HYGIA pump-is hydraulically tested at our test 
ench. Any failure  to attain the specified  duties must 

be the result of  faulty  installation. 

n 

4 
n. 
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E L E C T R I C A L CONNECTION 

The pump is delivered ready for  operation. The 
motor is adapted to the voltage indicated in the 
enclosed motor test card. The voltage indicated 
there must correspond to the working voltage ; 
otherwise the motor connections must be changed 
by an electrician (see attached special sheet). 

P lease note : In any case it is advisable to provide 
a motor protection switch corresponding to local 
conditions. Take care that the direction of 
rotation is correct ( the pump shaft  must rotate 
clockwise as indicated by the arrow, as seen 
from  the motor ventilation hood). 

R E G U L A T I O N OF OUTPUT 

The output can be regulated by a slide valve or 
control valve in the delivery piping. When working 
at low heads throttle the quantity to the extent that 
the power consumption of  the motor remains below 
the maximum power consumption in amperes 
indicated on the motor duty plate. Power consump-
tion (motor load) is lowest when the delivery piping 
is closed. 

Since we can make no guarantee claims at our 
motor works for  damages caused by overloading 
we urgently advise heeding the above. 

CLEANING THE P U M P 

Cleaning the H Y G I A is quick and easy: Open the 
quick closure clamp and remove the pump cover. 
Loosen the impeller screw, using the Imbus key 
supplied with the pump, or loosen the counter-nut. 
Remove the impeller. 

Instead of  cleaning the pumps by hand, many users 
of  H Y G I A pumps prefer  to clean the entire system 
with piping and fittings  by pumping through hot water 
or a detergent solution - a procedure which has shown 
excellent results. 
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t h e s e a l i n g u n i t o f h y g i a 

kThe shaft  seal is standardised, be it a single 
or double mechanical seal or a gland. The 
H Y G I A series I , I I , I I I have only one shaft 
diameter each. The pump is supplied with the 
shaft  seal best suited to the par'ticular liquid. 
The H I L G E mechanical seal requires no 
maintenance and can withstand short-term 
dry running. A D-sheet is attached to these 
operating instructions describing the type 
of  shaft  seal used. For repeat orders refer 
to this sheet, indicating the complete pump 
serial number which can be found  engraved 

1. on the type plate 
2. on the support connecting pump 

and motor 

m 
Double mechanical seal 

The mechanical seals installed in pumps for  the 
beverage industry are biologically perfect  and 
self-cleaning  for  CIP. After  pumping sticky or 
crystallizing liquids (such as liquid sugar, syrup, 
wort) rinse the pump carefully  to prevent the 
sealing surfaces  from  becoming sticky. 

For pumping hot liquids the elastic parts of  the 
mechanical seal are made of  heat-resistant 
materials. 

Flushing or cooling connections must be connected 
to the flushing  liquid so as not to be damaged by 
dry running. If  the flushing  liquid is water we 
recommend using treated water in order to avoid 
leposits in the sealing chamber. The flushing 

pressure must be 1 bar above the working 
pressure of  the pump. 
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1 . 

2 . 

3. 

1. Single packed gland 

2. Double packed gland with 
connection for  cooling or 
sealing medium 

3. Single mechanical seal -Hilge 

4. Single mechanical seal 
Burgmann, type M 3 

5. Single mechanical seal 
Burgmann , type M 31 

6. Single mechanical seal 
Crane, type 2 
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10. 

1 1 . 

12. 

7. Single mechanical seal -
Crane, type 109 

8. Outside fitted  mechanical 
seal - Crane, type 10 

9. Double mechanical seal -
Burgmann, type back to back 

10. Double mechanical seal -
Burgmann, type M 42 D 

11. Double mechanical seal -
Crane, type 2/2 

12. Outside fitted  mechanical 
seal - Goetze 
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MAINTENANCE AND SPARE PARTS 

The H Y G I A requires no maintenance other than 
regular cleaning and inspection of  the mechanical 
seal. For this reason our spare parts program is 
limited to a parts package comprising housing 
seals and mechanical seal only. 

Instead of  the usual repairs, we offer  economical 
parts sets for  renewing worn parts. When ordering 
new impellers be sure to note the original 
construction materials (material 1.4301 chrome 
nickel steel, material 1.4571 chrome nickel 
molybdenum steel, material 1.4577 chrome 
nickel molybdenum steel with increased nickel 
content, pure titanium). 

e 

THE HILGE GUARANTEE 

provides a guarantee of  12 months. The company 
was founded  in 1862 - which means more than a 
century of  satisfying  our customers. 

a ; -. ' 

» 

HILGE - Firmengruppe 
Deutschland 
PHILIPP HILGE GmbH 
Hilgesirafie 
D-6501 Bodenheim/Rhein 
Telefon  0 61 35-3011 
Telex 4-187 873 hibo d 

Schweiz 
HILGE-PUMPEN AG 
Hilgestrafie 
CH-6247 Schotz/LU 
Telefon  045-71 21 21 
Telex 86 83 58 hipag ch 

Osierreich 
HILGE-WIEN Ges.m.b.H. 
Praterstrafie  49-51 
A-1020 Wien 
Telefon  02 22-2445 34 
Telex 135 093 hiwi a 

Frankreich 
POMPES HILGE SARL 
162/164, av. P. Brossolette 
F-92240 Malakoff  (Hauts de Seine) 
Telefon  (1) 654.21.92 
Telex 20 54 42 F/Code 663 
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Important Note 

When a machine is required to work reliably for a long lime, it must be main-
tained and cared for at regular Intervals and strictly according to the instructions. 

These instructions should therefore  be always at the disposal of the operating- and 
maintenance staff  and should be carefully followed by same. 

We cannot accept responsibility for damages occurring due to nonobservance of 
these maintenance Instructions. 

When ordering spare parts, it is necessary to pay attention to the explanations 
mentioned in paragraph 8. 

[Jij ©D^ 
M O H N O P U M P E N - G M B H 
D-8264 WALDKRAIBURG 
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1. GENERAL 

1.1. Transportation and damage in transit 

Unless otherwise specified  by the customer, MOHNO pumps are delivered in knock-down 
rail containers or crated. Check on receipt for  any damage received in transit and report 
any immediately to the forwarder. 

1.2. Storing pumps for  lengthy periods 

Unless otherwise specified,  the pumps arc given protective treatment prior to transporta-
tion. If  they are to be'stored for  lengthy periods before  being used, make them weather-
proof  in the following  manner. Coat all non-painted surfaces  with non-acidic and resin-
free  grease. When the pump has an RCC rotor (material No. 2436), it is good practice to 
remove the stator. Then protcct the rotor surface  also with grease. Also remove the stuff-
ing-box packing from  pumps with such packing and coat both the shaft  and cylinder of  the 
stuffing-box  housing with grease. 
This protective treatment is not needed for  pump parts made of  stainless steel. 

2. PUMP INSTALLATION AND CONNECTION TO THE PIPE SYSTEM 

Draw the coupling halves or V-belt pulleys on using the threaded bore of  the shaft  stub: 
Never use a hammer! 

Exact alignment of  pump and drive assembly is a pre-requisite for  trouble-free  operation. 
This alignment is already carried out in production when the pump is delivered complete 
with drive and substructure. There is always the danger, however, that bolting to uneven 
foundations  can twist the base plate, which can lead to misalignment between pump and 
drive. After  bolting the base plate to its foundations  removing the coupling protection 
should be followed  by checking the coupling alignment using a straight edge. For our 
standard fitted  „ROTEX" couplings the following  are the maximum permitted misalisn-
ment values: 

Radial misalignment: 1% of  the largest external diameter. 
Angular misalignment: 1®30'.-

All MOHNO pumps are designed for  clockwise and anti-clockwise rotation. You are recom-
mended, however, to select anti-clockwise rotation — viewed from  the drive end - so that 
the shaft  packing and couplings are on the suction end. 

This prevents the shaft  packing (slipper seal and shaft)  and the coupling seals from  being 
exposed to additional loading due to fluid  pressure. 

Clean pipe system prior to connection to the pump. 

If  the shaft  packing consists of  slipper seal, also establish the connection for.the  sealing 
liquid before  commissioning. Consult Section 5.4 of  these maintenance instructions for 
more detailed information. 
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4. COMMISSIONING AND TROUBLE-SHOOTING 

NEVER ALLOW THE PUMP TO RUN DRY! EVEN A FEW DRY TURNS ARE SUFFI-
CIENT TO RUIN THE STATOR! 

SINCE YOUR MOHNO PUMP IS A DISPLACEMENT-TYPE PUMP, IT MUST NEVER 
BE WORKED INTO A CLOSED VALVE! 

Before  turning the pump on for  the first  time, fill  it up with the flow  medium (e. g. via 
the screw plug on the casing). If  the medium is very viscous, use a dilute one to fill  up. 
This filling  is absolutely essential for  the lubrication of  the rubber stator. 

If  the pump is shut down for  a short while, enough liquid will be left  inside- to lubricate 
the pump properly when it is started up again. This can be assisted by arranging the inlet 
and delivery pipes appropriately. 

Check direction of  rotation by switching motor on for  an instant. 
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4.50 

Your MOHNO pump is a mature tedinical product which did not 
leave the works until tested thoroughly. If  you use your pump in 
keeping with your order specification  and treat it subject to our 
maintenance instructions, it will run satisfactorily  for  a long time. 

POSSIBLE CAUSE (corrective action overleaf) 

When pump or stator is new: too much static friction. 

Electrical data of  pump do not suit mains. 2-phase operation. 

Pressure head too great. 

Foreign matter in pump. 

Temperature flow  medium too high, slator expands too much. 

Slator lias swollen, elastomer not stable in f!ow  medium. 

Goods being conveyed contain too many solids, causing blockages. 

Flow medium settles and hardens at rest. 

Air enters suction pipe. 

Suction pipe leaks. 

Shaft  packing leaks. 

Speed not high enough. 

Undersize rotors: 
operating temperature not reached yet. 

Suction head too high or inlet head too low (cavitation). 

Pump running dr>'. 

Stalor v/orn out. 

Stator material brittle. 

Rotor worn out. 

Joints loose. 

Pump axially set off  against drive. 

Elastic intermediate member of  coupling is worn out. 

Anti-friction  bearings destroyed. 

Speed too liigh. 

Viscosity too great. 

Specific  gravity too great. 

Stuffing  box not tightened up properly. 

Type of  packing not optimum for  flow  medium. 

Wrong di/cction of  rotation. 

Slipper and casing rings of  slipper seal 

Slipper seal O-rings damaged, swollen or embrittled. 
Code iSOO 



I*' C O R R E C T I V E A C T I O N 

1 Fill pump up and try to turn it by hand, using suitable aids. If  necessary, introduce glycerine into the stater as a lubri-
cant. 

2 Chock order specification.  Test wiring. 

3 Measure delivery head with manometer and compare with order specification. 

4 Remove foreign  matter and remedy any damage. 

5 If  temperature of  flow  medium cannot be reduced, use an undersize rotor. 

6 Check whether flow  medium corresponds to that indicated in order. Change stator material, if  necessary. 

7 Increase proportion of  liquid of  flotation.  . . 

8 Clean pump and rinse out always at end of  delivery. 

9 Increase level of  suction liquid, stop inlet eddy, prevent air being included. 

I ] 

Check seals, lighten up pipe connections. 

I ] Tighten up stuffing-box  or use fresh  packing (see p. 3). Slipper seal: replace slipper rings or seals, remove any deposits. 

12 Drive variable: set Wgher speed. 

13 First heat pump (stator) up to operating temperature. 

14 Reduce suction resistance; lower temperature of  flov/  medium; install pump lower down. 

15 Fill pump up; provide protection to stop dry running; lay pipes diffcruntly. 

16 Renew stator. 

17 Renew stator. Check whether flow  medium corresponds to order specification;  change stator material if  necessary. 

18 Renew rotor; establish cause: wear, corrosion, cavitation; if  necessary, select fresh  rotor material or coating. 

!9 Renew parts concerned and seal off  carefully  again. 

20 
# 

Re-align assembly. 20 
# 

Use a new intermediate member and line unit up afresh. 

22 Renew anti-friction  bearings, lubricate and seal off  afresh.  Fairly high temperatures: observe bearing tolerance and lubri-
cant. 

23 Drive variable: set lower speed. 

24 Measure viscosity and compare with that indicated in order. 

25 Measure specific  gravity and compare with that indicated in order. 

26 Service stuffing;box  from  sheet 3; replace shaft;  if  scored. 

27 Change packing type. 

28 Reverse polarity. 

29 I.ap rings concerned or exchange for  new ones. 

30 Replace 0-rings. Check whether flow  medium corresponds to that indicated in order; change material, if  necess2r>'. 
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5. MAINTENANCE 

5.1. Lubrication 

MOHNO pumps have no items which need lubrication at short intervals. Remove the 
gi'ooved baU bearings every 8000 operating hours at the most or after  2 yeai-s, clean 
them and pack with fresh  grease. 

Curved tooth gear couplings are sealed for  life  but we recommend changing the oil m 
the couplings and checking the seals should the pump need opening for  other reasons. 

Lubricate the pin-type couplings at least when replacing worn parts. To do so, pack 
the whole space between the coupling'rod head and rotor or drive shaft  bore with grease. 

Recommended lubricants and quantities 
> 

a) Anti-friction  bearings and pin-t>'pe couplings: 

Lithium-saponified  universal grease, 
e.g. ARAL Grease HL2 

BP Energrease LS 2 
ESSO Beacon 2 
SHELL Alvania 2 

Pin-type coupling 

If  the flow  medium is a product of  the food  industry, use only a corresponding 
food-compatible  grease to lubricate the pin joints. 

Pump size g/bearing g/joint 
N.15(A), 2NJ5(A),N.20B, 3 2 
4N.15(A), N.20(A), 2N.20(A), N.30C. 5 3 
N.30B, N.40C, 7 5 
4N.20(A), N.30(A). 2N.30(A), N.40B. N.50C, 8 6 
4N.30(A),N.40(A), 2N.40(A), N.50B, N.60C, 10 10 
4N.40(A), N.50(A), 2N.50(A), N.60B, N.80C, 12 15 
4N.50(A), N.60(A), 2N.60(A), N.80B, N. 1OOC, 15 20 
4N.60(A), N.SO(A), 2N.80(A), N. 1OOB, N. i 20C, • 23 30 
4N.80(A), N. 100(A), 2N. 100(A), N.120S, N.150C, 43 — 

4N.]00{A), N.120(A), 2N.120(A),-N.lSOB "54 — 
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b) Gear couplings: Special-purpose joint oil 

Curved-tooth gear coupling 

Pump size cm^ /joint 
4N.20(A), N.30(A), 2N.30(A), N.40B, N.50C, 8 -
4N.30(A), N.40(A), 2N.40(A), N.50B, N.60C, 15 
4N.40(A). N.50(A), 2N.50(A). N.60B, N.SOC, 30 
4N.50(A), N.6P(A), 2N.60(A), N.80B, N.IOOC, 50 
4N.60(A), N.80(A),. 2N.80(A), N. 1OOB, N. 120C, 90 
4N.80(A), N. 100(A), 2N. 100(A), N.120B, N.150C, 180 
4N,100(A), N.120(A), 2NJ 20(A), N. 1 SOB, 350 

If  our special-purpose joint oil is not to hand, the following  gear oils can be used as 
a substitute if  the relubricating intervals are shortened by about 20%: 

SHELL-SPIRAX HD 90 
SHELL-TIVELAWA 

We have not tested any other types of  oil and are 
not therefore  in the position to recommend them. 

c) Torsion bar 

Should the torsion bar not be coated but provided in a protective hose, fill  the 
latter with a suitable protective fluid  such as, for  example, oil, glycerine, normal 
antifreeze  but without water. 

Pump size Capacity dm^ 
4N.20 up to 2N.40 0.1 
4N.40 up to 2N.60 

4N.60 up to 2N.100 1.8 
N.120 
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5.4. Shaft  sealed by double-acting slipper seals with supply of  sealing liquid 

In order to work properly, double-acting slipper seals need a sealing liquid which is de-
signed to carry off  the resulting heal of  friction  and to stop the flow  medium from  pe-
netrating the sealing gap. The sealing liquid fills  the space between the inside and out-
side sets of  slipper seals of  a double-acting unit. 

Tlie seaUng medium you use m:-y be any clean liquid, allowance being made for  the re-
sistance to corrosion of  all parts touched and for  neutrality towards the product being 
delivered. The sealing liquid has to be free  of  solids, must not tend towards deposits, it 
should have the highest possible boiling point and be able to conduct heat well. Clean 
water of  low hardness satisfies  these conditions to a high degree. 

Pressure P3 of  the seaHng liquid should be 0.5 to 2 atm. above pressure pj of  the me-
dium being sealed off.  The outlet temperature should not cxceed about 60°C and be 
about 40°C below the boiling point of  the sealing liquid at normal pressure. The follow-
ing diagram illustrates the most usual arrangement of  a sealing pressure system based on 
the thermosyphon principle. 

Contents: approx. 5—10 htres 

Supply tank 
Level gauge (with minimum mark) 
Nitrogen cylinder (or cylinder of  compr. air) 
Reduction and shut-off  valve 
Manometer = pressure gauge 
Thermometer (possibly with trailing pointer) 
Discharge valve 

8 Refill  attachment for  sealing medium 

Cooling jacket 
Cooling water inlet 
Cooling water outlet 
Sump zone about 50 mm 
Inlet valve 
Outlet valve 
Dirt drain 

CODE 500 



IMPORTANT ASSEMBLY NOTE: 

To save space the wall thickness of  the housings accommodating the meclianical seals is often 
relatively thin and thus prior to screwing on the connecting pipes or couplings the insertion 
depth must be checked with a depth gauge and the thread shortened accordingly, if  required, 
to prevent the items protruding inwards and rubbing against the mechanical seal. 

CODE R 5003 



6.1. Removal and reassembly of  end port, stator and pump casing 

Undo inlet and delivery pipe connections. Remove the mounting screws betw.een end port 
= Endstutzen (2005) and base plate. After  removing cap nuts = Hutmuttern (3020) and 
spring washers = Federringe (3015), draw off  end port = Endstutzen (2005). Unscrew 
casing screws = Gehauseschrauben (3010). Pull stator = Stator (3005) forwards  and off. 
A stator extractor which is available as a special accessory renders good service for  this 
task. Remove cap nuts = Hutmuttern (2030) and lock washers = Federringe (2025), and 
draw pump casing = Pumpengehause (2010) and intermediate casing = Zwischengehause 
(2050) forwards  and off. 

Assemble in the reverse sequence, making sure that stator seals = Statordichtungen (8005) 
and - if  provided - heating jacket seals = Heizmanteldichtungen (8030) are still in good 
order and fit  into their seats properly. To push stator = Stator (3005) onto the rotor, you 
are advised to use glycerine as a lubricant. 

ff 
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6.2. Removal and re-assembly of  rotor, coupling rod and joint connecting sleeve on 
0-ring scaled pin-t)'pe couplings 

Remove snap rings = Sprengringe (5065) and pull off  retaining sleeves = Sicherungs-
hiilsen (5115, 5110). After  removing roll pins = Zylinderstifte  (5075), take 
apart rotor, coupling rod and joint connecting sleeve = GelenkanschluBhulse (5055) 
or drive shaft  (1015). After  pressing out roll pin = Zylinderstift  (5070), pull joint 
connecting sleeve = Gelenkanschiufshiilse  (5055) off  drive shaft  = Antriebswelle 
( 1 0 1 5 ) , when pump is provided with a joint connecting sleeve. 

To assemble, proceed in the opposite order of  sequence, making sure that the 0-rings 
= 0-Ringe (8060, 8065, 8070) are in satisfactory  condition. 

Using glycerine facilitates  assembly. 

f 
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6.4.1. Removal and replacement of  drive shaft  together with sliaft  packing 

After  undoing cheese-head screws = Zylinderschraiiben (0045) or after  removal of  the 
securing ring = Sicherungsring (0315) and removing the bearing cover = Lagerdeckel 
(0015) or (0016) and Seeger circlip = Seegerring (0035), press drive shaft  = Antriebs-
welle (1005) and whole packing unit out of  bearing casing. 

Pull anti-friction  bearings = Walzlager (0020) and spacer sleeve = Distanzhulse (0010) 
out of  bearing casing = Lagergehause (0005); 

•Assemble in the reverse sequence making absolutely sure that anti-friction  bearings = 
^ Walzlager (0020) and shaft  ring = Simmerring (0030) are in good condition. Clean and 

regrease the bearings prior to replacement. After  pressing drive shaft  = Antriebswelle 
(1005) in together with the whole packing unit, ensure that Seeger circhp = Seegerring 
(0035) fits  properly and securely behind the 2nd anti-friction  bearing = Wmzlager (0020) 
and behind prop ring = Stutzring (0055). 

CXDDE 6007 



6.4.2. DismaiUling and assembling the shaft  sealing unit removed with drive shaft,  in slipper seal 
design 

Whatever job you are doing, make sure that everything is absolutely clean. In particular, 
damage to the sealing surfaces  and sealing and bearing has to be avoided under all circum-
stance s. 

Dismantle ihe sealing unit on the shaft.  After  undoing the screw connections you can see, 
first  pull the housing apart on the shaft;  this housing may consist of  several parts depend-
ing on the type of  seal. Draw the separate housing parts carefully  off  the shaft,  taking them 
off  one bv one with the parts of  the slipper seal which are in them. Then press the parts of 
the slipper seal carefully  out of  the housing parts. Very great care has to be exercised in 
the iii.bcint»l> o! >cahng and bearing rings having a double I efion  jacket. The butt joint on 
the outer jacket must point in the opposite direction to the direction of  assembly because 
the jacket may otherwise open and get pulled off.  When pressing the sensitive counter-ring 
out of  a special carbon brush, make sure that you distribute the pressure evenly. When deal-
ing with fairly  large rings, you are'recommendcd to use an appropriate drift.  When doing so, 
do not allow any foreign  matter to contaminate the slipper surfaces. 

To reduce the friction  when you are fitting  the seal, you should wetten the shaft  and hous-
ing in the region of  the sealing and bearing rings with glycerine. 

t 

Direction for  fitting  the slipper sea! Rounded edges 

Buit joint of  outer PTFE jacket pointing in opposite direction to fitting  direction 
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RECOMMENDED SPARES AND LISTS OF SPARES 
(for  pumps with sealed pin-type couplings) 

To minimize downtime, you are recommended to keep a certain stock of  parts subject 
to wear. We advise you to stock sets of  spares as follows: 

f 

Qty- Item No. Description 
large small 
set set 

1 I 3005 Stator 
= Stator 

2 ^ 2 8005 O-ring 
= Runddichtring 

I I 8015 O-ring 
= Runddichtring 

I — 1998 Coupling rod 
= Kuppelstange 

2 — 5075 Pin 
= Bolzen 

2 — 8070 O-ring 
= Runddichtring 

4 — 8060 O-ring 
= Runddichtring 

2 — 5065 Snap ring 
= Sprengring 

1 — 5110 Retaining sleeve 
= Sicherungshulse 

I — 5115 Retaining sleeve 
= Sicherungshulse 

1 — 1999 Rotor 
= Rotor 

To avoid wrong deliveries when ordering spare parts., the parts are to be identified  according 
to the item number in the sectional drawing and spare parts list. 
The following  details are absolutely essential for  proper ordering. 

Quantity 
(column 2) 

Description 
(column 3) 

Identity No. 
(column 6). 

The details as to the column refer  to the spare parts list. (Compare the subsequent example). 
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1. General 

VERITRON® series "nVK drives inverters arc novel devices with sinusoidal pulse width modulation (PWM» for low-loss variable-
speed control of sturdy standard squirrel-cage rtiotors In the case of single and muliiple drives. 

AppNcation examplas 

fvstem! " " " ' " I "machines, packing machines, transport and conveyor systems, pumps, blowers, fans artd centrifuges. 

Design 

The inverters are designed for panel mounting. Their power section consists of an uncontrolled rectifier  with smoothing ele-
merrts and an inverter. The signal electronics is isolated from the power section. 

Features 

o Ready use with standard motors, no need for special motors 

o Low torque pulsation - ir> particular at low speeds - by sinusoidal pulse width modulation 
o -Unidirectional or bidirectional operation 
o Particularly compact design 

Accomodation in closed casing - facilitates installation design in accordance with safety regulations VBG 4 
Sinusoidal current, hence low harmonic content, improved motor utilization, smoother running, higher drive efficiency 
No-load-proof design 
Presetting of desired speed: 

- on externa||'potentiometer, connection to internal power pack 
- external voltage/current 0 . . . 10 V/0 . . . 20 mA/4 . , . 20 mA 
Preselection of direction of rotation by electronic signal or via contact 
Inching duty at about 5 Hz via contact (up to 10 k VA) 

Limit frequency adjustable: 1.5 kVA . . . 11 kVA by jumpers or via contact. 50/60/90/120 Hz 
22 kVA . . . 60 kVA continuously adjustable between 50 Hz and 87 Hz 

o Electronics blocking signal (up to 11 kVA), e.g. for operation of motors with electromagnetic brake 
® Adjusting potentiometers for: 

- running-up-time 
- running-down time 
- increased starting torque up to about 8 Hz by voltage increase 

® f^onitorcd operation 
- automatic disconnection at short circuits, undervoltage > 15% 

- overvoltage in tho DC link caused by regenerating (braking) results in the preset running-down time being extended-
excessive overvoltage results in automatic disconnection 

- irKfication of faults by LEDs and floating changeover contact 220 V/2.5 A 
o Accessories: ' 

- Braking feature TG 5831 for shortening the braking time. The number of braking features connected in parallel 
determines the degree to which the braking time is shortened. 

. . - • Operating unit GG 6300 (operator) with setpoint potentiometer for speed selection, on-off  switch, frequency indication. 

1 $ . . . 50 s (up to 11 kVA).3$ . . . 50 s (from 22kVA) 

VERITRON® 
TW K 

* 

Sinusoidal pulse width 
modulation (< 50 Hz) 

Other Inverter circuits 

Pulse width modulation Pulse amplitude modulation 

Output voltage 

Output current 

v a r i a b l e vonoblp 

c o n s l a n i c 
C onstoni 

c o n s t a n t 

A 

W 



2. Technical data 

INVERTER 
TYPE 

TWK 
01552 

TWK 
02552 

TWK 
03552 

TWK 
05553 

TWK 
11053 

TWK 
22053A 

TWK 
33053A • 

TWK 
40053A 

TWK 
60053A 

< 1 
ted output 1.5 kVA 2,5 kVA 3.5 kVA 5,5 kVA 11 kVA 22 kVA 33kVA 40 kVA GO kVA 

ffotor  output.rating © 0,75 kW 1.5 kW 2.2 kW 3.7 kW 7.5 kW 15 kW 22 kW 30 kW 45 kW 

Rated current 4.2 AC 7.5 AC 10.5 AC SAC 16AC 32 AC 48 AC 58 AC 87 AC 

Overload capacity 

Minimum load 

1.5 X IN for 60 J 

no-load-proof 

1.5 X In for 30 s 

no-load-proof 

Supply voltage 200.. . 230 V/1 p h i 10% 380 V / 415 V / 440 V / 480 V / 3 ph ± 10 % O 

Line ffequency 47.5 Hz. . . 82.5 Hz 

Output voltage 20V.. .220 V/3ph 35 V . . . 380 V / 415 V / 440 V / 460 V / 2 ph 

Frequency of 
output voltage 2.5- 50/60/90/120 Hz 

220V 
460V 

- t—I \ 
bO 60 90^ 1?0Hr 

5 - 8 7 Hz 

380V... 
ibOW 

Q) 

bO ^ 87H2 

Frequency deviation ± 0.5 % of max. frequency ± 1 % of max. frequency 

inching frequency 5 Hz 

Max. power loss 75 W 

Recommended line fuses 10 A 
slow 
<3> 

125W 

16A 
slow 
O 

175 W 

20 A 
slow 
O 

275 W 

10 A 
slow 
O 

550 W llOOW 

20 A 
slow 
O 

1650 W 

75/80 A 75/80 A 
Semiconductor fuses 

© 

2000 W 3000 W 

75/80 A 160 A 
Semiconductor fuses 

0 

Runningup/ 
funning-down time 
(separately adjustable) 

1 s. . .50$ 3 s . . . 50 s 

Automatic disconnection 
at undervoltage = 85 % supply voltage 

Relay contact rating 
a^nal output) 

220 V AC / 2.5 A 

missible coolant 
temperature 

-10°C...+40oC 
at relative air humidity = 90 % 

(T) The shaft output available 1$ 0.9 . . . 0.95 x motor output ratiog (nameplate) • 
(?) Indicate, when orderirtg 
Q) Fuse base with screw cap E27 

® Fuse base GNT7 030 979 (for dimension diagram, $eo chapter 5.21 

Degree of protection: IP 21 

Protective features 
To avoid damage, the inverter is blocked at the following instances: 

At overcurrent of more than 150 % Ipj for 60 s or 30 s. Only during running-up, any value exceeding 150 % In leads to inter-
ruption. and thus prolongation of running-up time (no disconnection} 

At overload, if the current exceeds a value which is 1.2 . . . 1.5 x for more than 60 s or 30 s. 

At overvoltage caused by motor regeneration; as a result the running-down period is interrupted (prolongation of running-
down time). Excessively fast voltage increase leads to disconnection. 

yndervoltage of the rated supply voltage of 15%. the frequency converter switches off. 

'ft-timo interruption: Disconnection takes place at a supply voltage interruption for more than 15 ms. 



3. Biock diagrams 

r i g u r e S y i TWK 01552 . . . 11053 

Ivo'afftf  'or 
- Inpul •»llagr 
• DC link noito f̂ 
• OC Imk CW'tnl 

Poull mooatA' inQ 

- 0 -

tn.fflfr 
block m9 
f^wa'9/ 
• » ; > ' » « 

1/ 

Aec*)-' eif»> •Qi'i 

C<rCuil 
Mo.n» 

t 
Inv r̂iet 
con 1 >01 

Sf̂ v* 9' roiotion 

Figure 3. /2 TWK 2 2 0 5 3 A . . . 60053A 
/ 



4. Accessories 

4.1 OpdfBting uni t (operator) GG 6300 

The operating unit is mainly used for remote control of the VERITRON® inverters series TVVK. 

H o FRo 

U  >c 

A} O 

~ C 
o o 

SOOn-.JOkQ /2W 

Operoio'- GO 6300 

fb 
0... '0V 

Figure 4.1/1 

SI : for frequency reference 

for changing the direction of rotation (reversing! 

Rf : for adjusting the desired speed 

The built-in voltmeter (0 . . . 10 V) with its speed indicating scale indicates the speed value. 

4.2 Braking feature TG 5831 

TWK 

Figure 4.2/1 

TO 5831 

T1  I 
-J 

>u J 

L. 

The braking feature TG 5831 shortens the braking time. It takes up the energy fed back via the inverter. 

It is suitable fo.' connection to all TWK inverters. 

Data of the braking feature: 

P ^ 5 kVV for 1 s 

Permissible cycle ratio: 1 : 30 (e.g. 1 s "Braking", at least 30 s "OFF") 

Connection to DC link voltage (terminals +/-) 

Max. permissible supply voltage U^ax = 800 V 

Adjustment of response threshold by means of potentiometer 

Further reduction of the braking time is possible by parallel connection of several braking features. 



5. Dimension drawings 

5.1 VERITRON® Inverted of the TWK series 

Important! 

The following clearances are required for the units: 

~ Floor and ceiling clearances: 100'mm 
— Side clearances: 50 mm 

Removable 
casing cover 

Fdslening screws 
for cosmg cover 

LEOs 

TermpnoJ strip for 
mom conopctions 

Termtnol strip tor 
ov»i\iary  connections 

Weight: 5.5 kg 

Figure 5.1/1 TV^K 01552, 02552, 03552 

300 235 

- LEOs. 

Terminol sfrip wjlh jumpers (or 
Output ( reQuency 

Terminal strip lot control 
connections 

Control-circuit (use * 

lerminol strip (or mom 
connections 

t 35 (or coble enlronce 
(upon delivery, ctose'j 
with rubber s'eevc I 

Removable 
cosing cover 

Weight: 6.5 kg 

Fosfening screw (or 
casing cover 

Figure 5.1/2 TWK 05553 



Important ' 

The following clearances are required for the units: 
^ Floor and cci l ing clearances: 100 mm 

clearances: 50 mm 

- • 5 0 -
320 

- 2 2 0 

LEOs. 

Terminal strip w»lh jumpers 
(Of  ouipul frequency 

T r̂minof  strip for conlrol 
conr>eclion& 

Te'minol strip tor mom 
coAnections 

Control -circuit lus« 

• 35. for coble entronce 
(upon delivery, closed 
wilh rubber sicevel 

2 t 5 

Removoble 
casirig cover 

Weight: 23 kg 

Fosterling screw 
lor cosing cover 

Figure 5.1/3 TWK 11053 

^ ISO • . . > ... i>3 
I. .<0 

Ĉ  Q Q 
- —Futft e*"!, EF?. f 'J 

m-  no  i-«4 

TprmiAO' i'np lot  COM̂I 

tS'ift  br MOW CP'Vî hd'H —— 

n 
II 
I I •I 

tk. 

11 

lb 

u » — ;oo — 

M>ng«d dec 

Typ TWK Weight-

22053A 30 kg 
33054A 35 kg 
40053A <0 kg 

V Cperwig JOOaiiO tor mirnnq 
thi» lrfrvot.o«« 

F igu re 5 . 1 / 4 T W K 2 2 0 5 3 A , 3 3 0 5 3 A , 4 0 0 5 3 A 
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Impor tent I 

The following ctearences are required for the units: 

— Floor and ceiling clearances: 100 mm 
— Side clearances: 50 mm 

— • — $00 

•1» i - ^ i j g . 

T 

f  J 
• r ' 

\ 3i»c 

/ 

Weight: 120 kg 

Figure 5.1/5 TWK 60053A 

5.2 Fuses base Ident.-No. GNT 7 030 979 R1 

Figure 5.2/1 



5 . 3 Acc®*®'^ '®* 

CoMe enfronce 

n | . 0 . , . tOOV, 

On 
For word 
running 

© S I © 5 2 

Ott f 'Reverse 
^ ^ ninnig 

95 

6 0 — 

- 8 0 

W e i g h t : 0 , 6 0 k g 

F igu re 5 . 3 / 1 O p e r a t i n g u n i t G G 6 3 0 0 
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6. Connection 

6.1 Connection examples 

LI 
N 

Poii»«r •action 

I 
I 

. . i 
I 
I 

I I N fit 

• i - i . 
i; V w PC 

L720 (.0 

Oniir tn th* co«> ol «»oaralv 
luppljf er oow*' ono cenlrel inciter 

CD 

C ontrel (Action 

TWK 01552 . . .03552 

" I 

0 01 nj *i 

F3 

• m d c 
i>!i> li> 

3 
I erokinQ I 
J <ea>ur» • I ® I 

''sT 

J 
K 9 > 

ftS JO  B1 NUl? I » 
V 9 ? 9 AL:0 

L . J 
0) 

i -i 
j I 
L . J. . 

n 
•4--I 

'tJuH tndicotior> 
I contact 
pot 11 ion • no 
louM I 

I Pr»ou»nc)̂  j 

isoon . . 10k 0/ 7W I 
Opvfoling uml CC 6300 © 

Q) In n* ca«« o» tt^afoir  tup^v. 
r«n>o«* conntclion* wtil 

Q> 

Jgmprr Output IrrqueACf 

Nor>« . . . 50 H* A» dflive'rd by B3C 

L • 1 3 . . . 60 Mj 
t -  2 3 ... 90 Hi_ 
I-1 - ; 3 . . . 120 Mj 

(1) 01 20mA 51. 0~F/0'l  of 
S?" for»ry<l  fufir>ir»Q/f»y»f<»  n,f>w 
S3' Ô f̂/ON of K>,»fier otocVin̂  
5< • l-iching 

Figure 6.1/1 Connection example for inverters TWK 01552,02552, 03552 

. t - J - J - , 
1 Broh>n9 ' 

I 

[_TC 56J1J 

(l) Acctfccorr 

Al:0 P? 
9 

foult <ndrC0tl9n 
{O'Oon conloci 
position tno fouit) 

-run. ' 
r ; "1 

(soort ..johO / iw ) 
Opvrolinq unil ^ i 

JiOO ^ ^ 

Jumb̂ r Oulpgl IrfQgfdCii 

Non» 7.5 . .. 50 M* by 88C 

I  -  1 3 . . . 60H/ 
I -  2 J 90 H 7 

i-  1  •  2 3  ... f20  »r 

S! . QFP/ON of t-ielntnt^ 
SJ: Ftrworj nj/viinQ 
SJ: OFF/OH ef .nvvrUr b̂ ockfng 
Si - InthinQ 

i-igure 6.1/2 Connection example for inverters TWK 05553, 11053 

n 



11 — 
L/ 

. ft 

r« F5 

o e o 
I I 13  PE 

lU-
I ' I 
' ! I 

U V 

( f 

! 1 

; ! 

4 

I ereking ' V ' 

I - -® ; QY 
• l o f t j i ; v i i y 

J 

f Of • 

r r Control iffct>en 
TWK 22053, 330 53.40 053 . 600 S3 

H 0 01 FR i ei NV17 

t— SI 

k 

ftfo 

s?  6 0 

I Ff̂ av îcy 

I 

L . . J 
Q 

^Qul' indiC0*i0'> 
I Oromn conloct pot<>iOn i 
no lavit) 

IS00Q...10«iO/?w» 
Optroting uml ^ 

_r_ J 

51 : ot l-'eitf^nct 
%2-  Fo'.OfO  I 

OFT/ON in«»rirr b'sOm^ 

Figure 6.1/3 Connection example for inverters TWK 22053A. 33053A, 40053A. 60053A 
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6.2 Wiring of torminab 

TWK 01552, 02552, 03552 

Power section 

Terminal Function 

L I 
— • Spare terminal system connection 220 V AC • 

N 

PE Conrwction of protective earth conductor (connection to casing) 

" U 

V Motor connection 3 x 20 . . . 220 V AC 

w 
+ 

DC link 

L220 220 V AC 

L200 200 V A C Electronics supply 
LO 

Electronics section 

Terminal Function Remarks 
TM11:AL1 

AL2 

ALO 

F1 

F2 

Bl 

NV12 

L 

1 

2 
3 

PV12 

RS 

L 

IG 

FR 

A1 

AO 

H 

0 

01 

L 

Fault indication: change-over contact 

For digital frequency meter — isolated 

Change-over to reference  4 . . . 20 mA 

-12 V 

0 V 

Max- output frequency 

Only for test purposes 

+ 12 V 

Inverter blocking 

0 V 

Inching 

Direction of rotation 

For analog frequency Indication 

Only for test purposes 

PositisTG connection for reference  potentiometer 

Reference voltage input 

Reference current input 

'o V 

Fault = relay energized 
Contact rating: 

220 V AC, 2.5 A 
. 24 V AC. 5 A 

12 V 
'max = 1 n A to terminal 1. (0 V) 

To be connected with NV12 (-12 V) 

Load capacity: max. -10 mA 

Regulator reference  potential 

Load capacity: max. +10 mA 

Spare : CW rotating field 
0 V : CCW rotating field 

R i n p u t ^ 4.7 k n 

+ 1 0 V t o terminal L = f^ax 
'max = 2 niA 

+ 10 Vbei Rpo, = 5 0 0 n 

0 . . . + 1 0 V . Rinput 

0 . . . +20 mA, Rj input 500 n 

Regulator reference  potential 

13 



TV̂K 05553. 11053 
Pov/er section 

Terminal Function 

LI 
L2 
L3 
PE 
U 
V 
w 
+ 

M 

System connection 380 V/3 ph 

Connection of protective earth conductor 

Motor connection 35 . . . 380 V/3 ph 

DC link, positive 
DC link, centre tap 
DC link, negative 

Electronics section 

Terminal Function Remarks 

I11:AL1 
AL2 
ALO 
F1 
F2 
IP 
RS 
L 
IG 
FR 

A1 

Fault Indication: change-over contact 

For digital frequency meter 

Only for test purposes 
Inverter blocking 
0 V 
Inching 
Direction of rotation 

For analog frequency indication 

AO Only for test purposes 
• H Positive connection for reference potentiometer 

0 Reference voltage input 
o r Reference current input 
L 0 V 
E Unit frame 

TM12:L 0 V 

Max. output frequency 

Only for test purposes 

Fault = relay energized 
Contact rating: 

220 VAC. 2.5 A 
24 V AC, 5 A 

JlJl ilX: I max ~ 1 mA to terminal L 

Regulator reference potential 

Spare: CW rotating field 
0 V : CCW rotating field 

Rinput ^ 4.7 k n 

+ 10 V to terminal L= 
'max = 2 mA 

+ 10 Vat Rpo, = 500n 
0...+10V. 20 kn 
0 . . . +20 mA. Rinpû  ^ 500 n 
Regulator reference potential 

Regulator reference potential 

. 14 



TWK 22053A. 33053A. 40053A, 60053A 
PcA-or section 

Terminal Function 
LI 
L2 System connection 380 V/415 V/440 V/440 V/460 V/3 ph ± 10 % 
L3 
PE Connection of protective earth conductor 
U 
V Motor connection 3 x 40 . . . 380 V/415 V/440 V/460 V/3 ph. 5 . . . 50/87 Hz 
w 
+ DC link, positive 
M OC link, centre tap 
— DC (Ink, negative 

Electronics section 

Terminal 
TM1:H 

0 

01 

L 
FR 

ALO 
AL1 
AL2 

:F0 
A1 

TM2:L 
PV12 
GND 
NV12 
RS 
L 
81 
AO 
HRl 
HR2 

TM3:BU 
BX 
BV 
BY 
BW 
B2 

BK 

Function 
Positive connection for reference potentiometer 
Reference voltage input 

.jReferenc© current input 
0 V 
Direction of rotation 

Fault indication: changeover contact 

For digital frequency meter 
For analog frequency Indication 

0 V 
+12 V 
0 V 
-12 V 

Inverter blocking/fault acknowledgement 
OV 
Change-over to reference 4 . . . 20 mA 
"Running-down" signal 

Thermal monitor 

Pulse outputs for gate drive 

Not used 
Voltage supply for gate drive 
Not used 
Not used 

Remarks 
+ 10 Vat Rpot=500n 
0 . ..+10 V, Rinput ^20 kn 
0 . . . +20 mA, == 500 Q 
Regulator-reference  potential 
Spare: CW rotating field 
0 V : CCW rotating field 

Ri 4.7 kfi input 
Fault = relay energized 
Contact rating: 

220 V AC, 2.5 A 
24 V AC. 5 A 

• i n 12V. 'max ~ 1 to terminal L 
+10 V to terminal L = fr 

\r = 2 mA 

Regulator reference potential 
Load capacity: max. +10 mA 
Regulator reference potential 
Load capacity: max. -10 mA 

To be connected with NV12 (-12 V) 
0 — 2 V (gegen L) = running-down 

0 V = pulse 

+ 11.5 V 

15 



Terminal Function Remarks 

TM4:BC Not used 
P 

i ' 
~ NN 

Voltage measurement in DC link 

Current measurement in DC link 
N2 , 

Not used 
Not u£ed 

1 12 V AC, phase 1 
MI 12 VAC, phase 2 of mains transformer 
SI 12 VAC. phase 3 

16 
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7 . I n s t r u c t i o n s f o r o p e r a t i o n a n d a p p l i c a t i o n 

7.1 Braking 

T\VK inverters are suitable for operation in 2 quadrants (driving in 2 directions). Braking is only possible by using an accessory. 

Rapid reducionof tha frequency reference causes the three-phase motor to changeover to regenerating. This leads to a DC 
link voltage increase. Prior to reaching the destruction limit, the inverter is electronically blocked. The output during 

f;: regenerating depends on the moment of inertia of the drive and the rate of decrease in frequency. 

. • The following modes of braking are possible: 

i^' — Rheostatic braking 

Upon voltage increase, the braking feature TG 5831 connects a load resistance to the DC link which takes up the recovered 
>V: ": energy and thus decreases the voltage, 

i 
~ Mechanical/magnetic braking 

-y In order to avoid that the inverter counteracts braking, the motor is made dead at the beginning of braking. This is achieved 
by the electronic inverter blocking (S3). 

i \ — Regenerative braking (energy recovery) 
J* 

For applications requiring regenerative braking, an additional converter unit with fully controlled three-phase bridge 
p^ - connection, a transformer  as well as two smoothing reactors are required. Further details upon request. 

7.2 Disconnection o f motor 

TWK inverters are no-load-proof. Disconnection of the motor (contactor) is permissible. 

i  ."r 

7.3 Connection of m o t o r 

Connection of the motor (contactor) to the operating inverter is only possible, when the motor starting current (6 . . . 8 x 1̂ ) 
does not exceed the current value of 1.5 x rated inverter current. 

7.4 Multiple motor operation 

TWK inverters are suitable for multiple motor drives. The sum of all rated motor currents x 1.1 must not exceed the rated 
inverter current. The individual motors may have different  output ratings. 

Example: Main drive: 5.5kW/12A 
Auxiliary drive (oil pump/conveyor system) 0.75 kW/2 A 
l2^12A-t-2A=14A 
'r X = 15.4 selected: TWK 11053: 1^= 16 A 

7.5 Connection of single motors in the case of multiple m o t o r drives 

In the case of multiple motor drives, connection of single motors to the operating inverter is only possible, if the starting 
current of the connected motor(s) plus the rated current of the running motors does not exceed a current value of 1.5 x rated 
inverter current. 

7.6 Disconnection of single motors in the case o f multiple m o t o r drives 

Disconnection of single motors with the multiple motor drive being in operation is permissible. 

17 



7 . 7 M u U i p i o d r i v e * 

For'several drives (motor + Inverter), a common reference can be preset. Synchronous running mainly depends on load or slip 
of the individual motors. In this case, correction of the main reference via balancing poientiometer is recommendable. 

Figure 7.7/t t 

I ; 
7.8 Torque ch<')r8ctcristic of a three-phaso AC motor on the static frequency converter 

H o i l . S l N U m r ' B r e a k d o w n t o r q u e 

d r t V. 

P̂  . 
o r i v . 

f i H t ) 

Figure 7.8/^ 

^^prder to begin with an increased starting tcrque, the voltage in the lower frequency range is increased. A value of 1,5 x 
^Fed current must not be cxcoedcd. when doing so. 

At values above the rated motor frequency (e.g. 50 Hz), the driving torque decreases reciprocally to the frequency, since 
the motor voftage cannot be increased any longer. 

M = k - - I = k • I • y M = torque 
k = motor constant 
0 = magnetic flux 
• = motor current 
U = motor voltage 
f « frequency 
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8. Start-up instructions 

8.1 Important instructions: 

These operating instructions apply to VERITRON® drive inverters of types TWK 01551 - 11053 for the supply of three-
phase motors. In particular, 

paragraph 8.3 applies to series TWK 01552 - 11053 
paragraph 8.4 applies to series TWK 22053A - 60053A 

Protect the equipment against overloading. 

Do not bend any components or change any insulating distances when touching the equipment. 

Avoid touching the electronic components, conductor paths and contacts. Observe the labels attached. 

For start-up, adhere to ttie prescribed sequence of operation. 

Observe the applicable safety regulations (e.g. VBG 4) when working on live equipmem. 

After disconnection of the system voltage, discharge of the capacitors lasts about 3 minutes. 

Note for types TWK 22053A . . . 60035A: 
The designated area on the electronics PCB has mains potential (up to 800 V), as long as pilot lamp CHG lights 

8.2 Preparatory  work 

- Install inverter. In doing so, make sure to adhere to the required ceiling and floor clearances of 50 mm and the side clearances 
of 50 mm. 

- Connect inverter and motor as shown in the connection example in paragraph 6.1: 
for TWK 01552 . . . 03552 fiyure 6.1/1 
for TWK 05553 ...11053 figure 6.1/2 
for TWK 22053A . . . 60053A figure ai /3 

- Release the mechanical lock (e.g. brake, clamping device) on the motor. 

- Reference presetting: 

TWK 

Reference 

Reference inputs (terminals) TWK 

Reference 

01552 
to 

03552 
05553 
11053 

22053A 
to 

60053A 
0 . . .+10 V 0 . . . L 0 . . . L 0 . . . L 

0 . . . +20 mA 0 .. . L 0 . . . L 0 . . . L 
and 500 fi 

0 . . . L 
and 500 U 

0 . . . +16mA 01 . . . L - 01 . . . L 
01 . . . L 01 . . . L 

+4 . . . +20 mA +Bt - NV12 — +Bi-NV12 
to be bridged to be bridged 

- Frequency indication: (if desired) 

a) Analog indication: connection of a 10 V voltmeter (Rj S 1 kJ /̂V) between terminal A1 and L; indication of the 
frequency reference after the accel/decel ramp. 

bj Digital indication: connection of a frequency measuring instrument (Rj ^ 10 kfi) as follows: 
TWK 01552, . . . 11053 terminals F1. F2 
TWK 22053A . . . 60053A -»• terminals FO, L 
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|! 8.3 V£RITRON^drivainvcsrter«,type»TWK 01552 - 11053 . 

8.31 Adjustment measurw prior to connection of the drive 
!• - Set motor circuit-breaker to rated current of motor (see nameptate) 

Adjust tho desired max. frequency using jumpers TM11 (for TWK 
rightl according to the following tabel: 521 or TM12 (for TWK . . . 53. position: centre. 

Max. frequency Max. motor speed Jumpers TM11 
2-pole 4-pole or TM12 

50 Hz 3000 min-̂  1500 min-'' without 
60 Hz 3600 min"̂  1800 min"̂  L - 1 
90 Hz 5400 min-̂  2700 min-̂  L - 2 

120 Hz 7200 min-̂  3600 min-̂  L - 1 - 2 
- Set "ACCEL" (running-up time) and "DECEL" (running-down time) potentiometers to right-hand stop. 
- Set 'BOOST' (torque increase for starting) potentiometer to left-hand stop. 

8.32 Adjustment mea$ure« on the connected drive 
- Connect drive to the mains: "POWER" lamp will light up. 

- Close switch SI "ON" and preset speed reference:  motor will slowly run up to the preset speed 

^̂ ^ ^ ^̂  -̂oc^ed or the set 
Increase to about 8 Hz. ^ potentiometer clockwise, the starting torque can be 

" ^ ® - V inc.ea» in .orpue 
^^Pfcset max. speed reference, 

t i™ on the ••ACCeJ'  ZVZcZ  when the'pe J ? ^ e T " ^ ^ 
stlM remains dark. i e-peea mcreases. I he TRIP tamp should just want to come on. hov^ver . 

runnin^l^ ' i^e: ' ' Potentiometer each is provided for coarse arxi fine adjustment of the running-up and 

VRl, VR2 coarse adjustment 
VR9, VR10 fine adjustment 

swi.ch S3 d.sconnecon and reconneaion o. .he sys... vol.age or Actuation o. 

8.33 Elimirwtion of faults 

Fault 
Fault i 
F las hi 
ON 

s 

idication 
ng cycle 

OFF 
ec 

Cause Elimination 

2 

2 

0,5 

0,5 

Missing phase 
or 

System undervoltage 

Check system fuses 

Check system conditions 

' 

~ ~ Setting on "BOOST" 
potentiometer too low 

Correct potentiometer setting 

1 

1 

1 

1 

Running-up time 
too short 

or 
Motor is blocked 
(= overcurrent) 

Turn "ACCEL" potentiometer 
clockwise 

Eliminate blocking 

0,5 1 Load too high 
or 

Setting on "BOOST" 
potentiometer too high 

Reduce toad 

Correct potentiometer setting 

0,7 0.3 Running-dovim time too 
short 
(= overvoltage) 

Turn "DECEL" potentiometer 
clockwise. 
If the max. setting time is too short, 
a braking feature is required. 

switches off. 
"Fault" lamp flashes at 
given flashing cycle, 
in addition, a differential 
relay picks up 
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8.34 R e v e r s i n g  o p e r a t i o n 

For this mode of operation a switch S2 is to be installed between terminals L and FR. Closing of the switch causes reversal 
of the direction of rotation. Wnen the switch is operated while the motor is running, the drive wi II be stopped by synchronous 
deceleration. After 8 short while, tt will be accelerated In the reverse direction until it reaches the preset speed (in accordance 
with the times set for running-down and running-up). 

8.35 inching duty 
For this type of operation a sv/itch S4 is to be installed betv/een terminals L and JG. Closing of the switch will cause the 
motor to operate at 5 Hz «f It has been at a standstill. This function Is ineffective  if the motor is running. 

8.36 Medianicat brake 

Where a mechanical brake (e.g. brake motor, sliding-rotor motor, ect.) is used for reducing the runnmg-down period or for 
positiomr^ purposes, the motor will become dead at once by closing switch S3 "Inverter blocking" between terminal RS 
an L. 

8.4 VERITRON® drive inverters, types TWK 22053A . . . 60053A 

8.41 /Uijustment measures prior to connection of the drive 

- The vohage/frequerwy characteristic is set at the factory in'accordance with the order specifications. For changes please 
consult our senrice department AT/AS1 - (Tel.: 06206/503-473). 

- Set motor circuit-breaker to rated current of motor (see nameplate). 
- Set potentiometers VRl (running-uptime) and VR2 (running-down time) to right-hand stop. 

8.42 Adjustment measures on the connected drive 
- Connect drive to the mains; 

Sy stem pilot lamp "POWER" lights, fans are in operation 

- Close switch SI "ON" and preset frequency reference:  motor will run up to the preset speed after a short time delay. 
Note: \i the motor does not start or if the OC pilot lamp lights (overcurrent). the breakaway torque is loo high (eg 

blocking). » a » a 

aockvwse turning of potentiometer VR (V-Boost) increases the motor voltage in the lower frequency range up to about 
10 Hz (.n the case of 50 Hz motors) or to about 12 Hz (in the case of 60 Hz motors) and thus increases the starting torque. 
Important! In the case of drives operating at frequencies below 10 Hz or 12 Hz during continuous operation, any increase 

m torque will result in inadmissible motor heating. 
- Preset max. reference. 

- Open and close the switch SI serveral times, thus causing the motor to run up and down several times. While doing so 
reduce the runrHngdown time on the VR2 potentiometer (DECEL) when the speed decreases in a way that the OV signal 
(overvoftage) just wants to come on. When the speed increases, set the running-up time on the VR2 potentiometer (ACCE L) 
m a way that the OC indication (overcurrent) just wants to come on. 
Note: The Inverter switches off  in the case of overvoltags and overcurrent. Pilot lamp "TRIP" lights, the differential 

relay picks up. The inverter blocking is released by disconnection and reconnection of the system voltage or by 
closing of the switch S3 (inverter blocking). 

8.43 Eiimination of faults 
Fault Cause Elimination 
Drive switches off,  thus causing the 
following lamps to light up: 
- Pilot lamp "TRIP" 

V 
System undervoltage 

or 
Missing phase 

Check system conditions 

Check system fuse 
- Pilot lamps "OC" and "TRIP" 

(- overcurrent) 

} 

Motor Is blocked 
or 

Motor is overloaded 

Eliminate blocking 

Reduce load on motor 
- Pilot lamps "OCT'and "TRIP" 

during runnlng-up 
r - Pilot lamps "OV" and "TRIP" 
' during runnlng-itov/n 

Running-up time too short 

Running-down time too short 

Turn potentiometer VRl clockwise 

Turn potentiometer VR2 clockwise 

system voltage. 
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8.44 Reversing operation 

For this mode of operation a switch S2 is to be installed between terminal L and FR. Closing of the switch .causes reversal 
of the direction of rotation. When the switch is operated while the motor is running, the drive will be stopped bv synchronous 

^ceteration. After a short while. It will be accelerated in the reverse direction until it reaches the preset speed (In accordance 
~ th the timej set for running-dDv;n ar̂ i runnlng-up). 

6.45 Mechanicaf brake 

By using a mechanical brake, the delay time may be considerably reduced. For delay times <" 3 s, the motor must be made 
dead by applying the inverter blocking (S3) when mechanical braking starts. 

• f-

0 
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1. Beschreibung des Apparates 3. Explanation of  Flow Diagram 1. Descriptton da rappsreH 
AHLBORN PIanenwarmeaustauscher .Varfthefm' 

3en nach d«m Baukastenprlnzip zusammaogasetzt 
Indaroisierte Bauteile. wie ^Attmiflaustauschpiatten, 

AnschluStelle. E'mspannvomchtungen und Gestelle 
ergebefl  der^awelKgen Aufgtfw  entqtrechend kompalcte 
W&rmeau8tauscher mrt hoher Wlrmeubartragungs-
letstung. Durch HtnzufOgen Oder Herauanehmen von 
Plattsn und Andanjng der Schattung iat es jederzett 
(ndgtich, den Plattenwarrreaustauscher  .Vvi therm* 
auf geanderte Betrieb^Mdingungen unuuste len 

2. System .Varitherm* 
.Varrtherm' bedeutet Erwellerung der Austegungs-
mdglichkelt einea Plattenwirmeaustauschers durch 
den Einsatz zweier unterschiedlich profillerter  Ratten 
bei glelchen AnschluS- und AuSenabmessungen. 
.Varitherm* bletet den gezlelten Elnsatz des einen Oder 
anderen Elementes. Varlatlonen In der Plattenidnge 
ergeben weitgehendat eine Annfiherung an die optimale 
Ldsungsm6gllchkeit. Optimale Ldsung helBt minlmale 
R i che und damit gerlngerer Invest it lonsaufwand. 

f . 

Wi th each .Vantherm" plate heat exchanger a Row 
Diagram and Assembly Drawing will be supplied. The 
Assembly Drawing s l > w s the outer dimensions and 
detai ls regarding type ar>d size of pipe osrmect ions. 

On tt>e Flow Diagram the especially designed liquor 
stream within the plate back is iSustrated. The dia-
gram to a side view of the plate heat exchanger and 
klentificatlon marks on the unit and on the plates 
should be read by facing the gaskets of the plates. 

This fixes the onenta t ion of the plate ports as follows: 

t op left 
t o p right 
b o t t o m right 
b o t t o m left 

port 1 
port 2 
port 3 
port 4 

In the side view of the flow diagram the p la te por ts 
are appearing from top to t w t t o m 1 - 2 - 4 - 3 . 

Les echangeurs de chaleur h plaques GEA AHLBORN 
.Varrtherm* sont fabr iqute suivant le principe de con-
struct ion par dtemer>ts. Les 6 l6ments s tanda rd i se 
c o m m e les plaques d 'dchange de chaleur, raccords, 
p ieces de compress ion et bfitis correspondent a 
chaque demands pour former  un dchangeur de cha-
leur compact d grand coeff ic ient  d ' tehange thermi-
que. 

L 'echangMr d e chaleur i p>i8ques .Var i therm" peut 
6 t re modif id d tout temps survant les changements 
d'appNcatior^ en enlevant ou en ajoutant des plaques 
o u en modifiant le c o u p i f ^ 

2. Systime .Varftherm" 
^Varitherm" veut dire adapt ion op t imum d'un 6chan-
geur de chaleur h plaques par ut i l isat ion de plaques 
differemment  profl ldes mais de mdmes dimensions. 
.Var i therm' donne la possibi l i ty d'util iser I'un ou I 'autre 
de ces d i v e r t s . Le rendement op t imum est obtenu 
en utilisant rationrwHement, et de f a f o n  adequate 
les deux t y p ^ de plaques. Le r^sultat est une surface 
d ' tehange m i n i m i e l par c o n s ^ u e n t des frais d'in-
vestissement r6dults. 

FlieSschema 
Zu jedem Plattenwarmeaustauscher .Varrtherm" wer-
den ein RieBschema und eine Zusammenbauzeich-
nung mitgeliefert.  Die Zusammentuuze ichnung zeigt 
d ie auSeren Abmessur>gen und Einzelheiten l iber die 
Art und QroSe der Rohrlertungsanschli isse. Im RieB-
schema sind in einer speziell fijr  d iesen Apparat ent-
wicke l ten Form die Stoffstrome,  auch innere Schal-
tung genannt. dargestellt. 

Hierzu folgende Ertauterungen: 

Der Piattenwdrmeaustauscher ist in der Seitenansicht 
dargesteNt. Ats Grundregel gilt: 

Aussagen uber die Flat ten sowie Kennzeichnung der 
Apparatetei le sind aus der Draufsicht in Bl ickr ichtung 
auf die Dichtung der W.A.-Flatten abgeleitet. Somit 
sind die MdgKchkeiten der Durchbruche festgelegt 

Oben links - Durchbruch 1 
Ot)en rechts - Durchbruch 2 
Unten rechts - Durchbruch 3 
Unten links - Durchbruch 4 

In der Seitenansicht ergibt sich dann von oben nach 
^ B t e n die Darstellung der Durchbruche zu 

- 4 - 3 

1. Descr ip t ion of UnH 

OEA AHLBORN Plate Heat Exchwger .Varttherm* Is 
constructed on the modute system. Standardized 
elements Nke heat exchanger plates, connections. In-
sertions and frames will form a compact unit with high 
heat transfer  capacity In corresporKl8r>ce with respec-
tive duties. 

By adding or subtract ing plates and changing of t he 
flow scheme it is always possible to adapt t he p la te 
heat exchanger .Va r i t hwm ' to modi f ied work ing con-
dit ions 

2. nVarttherm" system 
The .Var i therm" system involves t w o ( C e r e n t p late 
configurat ions having the same dimensk>ns and con-«tions One configuration yields high heat transfer 

s wi th correspondingly higher pressure drop. The 
' ' conf igurat ion is designed for low pressure drop 
correspondingly lowerheat transferrates.  By varying 

the plate length one may very ck>se)y reach the opt imum 
soluMn. C^t imum solution means the least heet trarisfer 
surface and thus towest investment costs. 

3. Scĥ a de couptage 
Chaque tehartgeur de chaleur i plaques .Vari therm" 
est Iivr6 avec un plan de couplage. Un autre plan 
d 'encombrement donne des renseignements sur les 
cotes, le type et le d iamdtre des raccords. Sur le plan 
de couplage est indtqu^. tout sp te ia lement pour cet 
appareH, le passage d M flux appeld couplage Int^rieur. 

A cet effet  quelques expl icat ions: 

Pour determiner les plaques et leur t ype II suffit  de 
donner le r>ombre et I 'emplacement d u perpage en 
regardant la plaque de face d u c o t i est p lac^ le 
joint. 

Les plaques peuvent dtre percdes ainsi: 

en haut 6 gauche - perpage 1 
en haut d droi te * pergage 2 
en bas i droite — p e r ^ g e 3 
en bas d gauche — perpage 4 

Sur le s c h ^ a vu de profil  le perpage est d o n n i de 
ce t t e manl^re soit de haut en bas 1 - 2 - 4 - 3. 



In der Regel werden die W.A.-Platten von oben links nach. 
unten links bzw. von oben rechts nach unten rechts be-
stri jmt. also von Durchbruch 1 nach Durchbruch 4 bzw. 
von Ourchbruch 2 nach Durchbruch 3. 
Der Plattentyp Varitherm402 wird diagonal bestromt, also 
von Durchbruch 1 nach Durchbruch 3 bzw, von Durch-
bruch 2 nach Durchbnjch 4. 

Das Qezeichnete FlieSschema (siehe Abbildung) beglnnt 
links mit dem Statlv. Daran anschlisBend sind die elnzel-
nen Platten als dicker Strlch und Stoffstrfime  mIt Rlch-
tungspfeil als diinner Strich gekennzeichnet. Stoffstrdme 
InderSeitenansichtdes FlleSschemasvonvornliegenden 
Durchbriichen ausgehendsind als durchgehender Strich. 
von hinten llegenden Ourchbriichen ausgehend dagegen 
als unterbrochener Strich dargestellt. 

Eine abgewandelte Darsteltung zeigt der EDV-Ausdruck. 
Die Platten werden hier durch eIne Sternchenreihe und 
die Durchgangsoffnungen  durch Unterbrechungen der 
Sternchenreihe dargestellt. Die Ourchstrdmrichtung Ist 
Im Text beschrieben, Unter den Sternchenreihen steht 
die Reihenfolgenummer jeder einzelnen Platte. 
Die Lage der AnschluBstutzen an den AnschluBplatten 
(Zwlschenstiickchen) kann ebenfalls aus dem FlieSsche-
ma entnommen werden, 

Kleiner Kreis bedeute t : Waagerechte Stutzenstel lung. 
Kleines Kastchen bedeutet : Senkrechte Stutzenstel -
lung nach oben be! Durchbruch 1 und 2 und nach 
un ten bei Durchbruch 3 und 4. 
Auf der Zeichnung steht unter dem Schema die innere 
Schal tung in Zahlen-Kurzform.  So bedeute t beispiels-
weise: 

(S. Schema) 
1 x 6 
RieBmedium R: Zwei Stufen mit je drei parallel ge-
scha l te ten FlieBspalten. 

RieBmedium S: Eine Stufe mit sechs parallel geschal- ' 
te ten RieBspalten. 

Uber d e m RieBschema ist auf der Zeichnung auf dem 
Verlangerungsstr ich des betr. Einbautei les die Sach-
bzw. Ersatzte i lnummer angegeben. 
Die Lage und Anzahl der Durchbruche ist gekennzeich-
net durch eine Zahlenkombinatlon hinter dem Schrag-
strlch der Sachnummer. So ist z.B. die W.A.-Platte 
3 .315-182/134 mit den Durchbriichen 1, 3 und 4 ver-
sehen. 

Ordinarily, the liquid runs from up left to down left on the 
PHE respectively from up right to down right, therefore 
from breakthrough 1 to breakthrough 4, respectively from 
breakthrough 2 to breakthrough 3. For the plates, type 
.Varitherm 402*, the liquid diagonally runs. Therefore 
form breakthrough 1 to breakthrough 3, respectively from 
^eakthrough 2 to breakthrough 4, The production sche-
me designed (s. dwg.) begins on the left with the support. 
Thereby the special plates then are earmarked with a 
thick line and a thin line for currents of liquid with arrows. 

The computer-made Flow Diagram change In the repre-
sentation, Here the plates are represented with a line of 
asterisks and the transit openings with an interruptedly 
line of asterisks, the way of run Is discribed in the text. 
Under the line of asterisks Is the succession of numbers 
for each special plate. 

The posit ion of connect ion sockets on the plates (in-
termediate pieces) are also indicated on the Flow Dia-
gram as follows: 

Small circuit means: Horizontal posit ion of socket. 
Small square means: Vert ical posit ion of socket. Top 
ports by the number 1 and 2. Bo t tom ports by the 
number 3 and 4. 

On the Flow Diagram below the plate pack the flow 
system is shown as numbers, for example: 

(as per scheme) 
1 X 6 

Liquor R has two stages each with three parallel flows 
between plates. Liquor S has one stage with six paral-
lel flows between plates. 

Above the plate pack the plate extension lines are num-1 
bered to give identification of plates in the scheme 
which may also be used when ordering spares. The loca-
tion and number of ports is Identified by a figure combi-
nation behind (he fractions stroke of the number. For 
example the heat exchange plate 3,315-182/134 has 
the ports 1,3 and 4. 

D'habitude de llqulde s'6coule d'en haut k gauche vers 
en bas h gauche sur les plaques des 6changeurs de cha-
leur et de m&me d'en haut ^ droite vers en bas 6 drojj l 
par cons6quent du passage 1 vers le passage 4 et resi| 
tivement du passage 2 vers le passage 3. 

Pour les plaques de type .Varitherm 402*, le liquide 
s'^coule diagonalement par consequent du passage 1 au 
passage 3 et de m&me du passage 2 au passage 4. Le 
schema de production design^ (voir dessin) commence 
^ gauche par le support. Les plaques sp6clales y sont 
ensuite representees par un trait epais et les courants 
de llquides avec des fldches par un trait fin. -

Le plan de couplage Stable par computer Indique un 
changement de la representation. Les plaques sont i d 
representees par une ligne d'asterisques et les ouver-
tures intermedlalres par des espaces dans la llgne d'aste-
risques. Le sens de recoulement est decrit dans le texte. 
En dessous de la ligne d'asterisques se trouve une suite 
de nombres correspondents & chaque plaque speciale. 

Un petit rond caracterise une position horizontale du 
raccord. Un petit carre caracterise une position vertlcale 
du raccord. S'ils sont places en haut ceie signlfie qu'lls 
sont situes sur les passages 1 et 2 ; places en bas, lis 
sont situes sur les passages 3 et 4. Les chiffres  marques 
sous le schema indiquent le couplage de I'apparell. 

Exemple: 

(voir schema) 

1x6 
flux R: 2 passages § 3 flux paralleles chacuns 
flux S: 1 passage ^ 6 flux paralleles 

En haut du schema chaque trait repr^sentant un 
ment est rallonge. Sur chaque ligne sont indiques les 
numferos de reference  servant pour la commande de 
ces p i ^ e s dMach^es. L 'emplacement et le nombre 
des passages est indique par une combinaison de 
chiffres  p laces derh^re le trait obl ique de chaque 
num6ro de reference. 

Exemple: La plaque 3 .315 -182 /134 est perc6e en 1, 
3 e t 4. 

S-Entree 
S-lnlet 
S-Eintritt 

R-Austritt 
R-Outlet 
R-Sortie 

S-Outlet 
S-Austrilt 
S-Sortie 
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4. Aufstellung und Zusammenbau 

at tenwarmeauslauscher „Vari therm" werden mit 
rschiedenen Gestel lausfuhrungen gel ieiert. Das 

iestell mit Ein- Oder Zweispindelanpressung, Ausfuh-
rung A. AC, ist mit hohenverstel lbaren KalottenfuSen 
ausgeri istet. Es wird nicht im FuBboden verankert, 
sondern steht auf Druckplatten. die mit e inem Binde-
mit te l auf dem FuBboden befestigt werden. 

Das Gestell mit Seitenbotzen, Ausl i ihrung B, ist auf 
ein Fundament zu setzen. Das Stativ steht auf zwei 
bauseits eingelassenen Stahlplatten; die Stutze wird 
mit zwei Fundamentbolzen fest mit dem Fundament 
verschraubt. 
Die Chrom-Nlckel-Stahlausfuhrung  dieses Typs, Aus-
f i ihrung BC, wird frei  auf Druckplat ten gestellt. Gestel-
le, Ausf i ihrung C. CC, sind fi ir  Paket langen bis 250 m m 
best immt und konnen direkt auf den FuBboden ge-
stellt werden. 

Gesteile, Ausfufirung  O O d e r DC, sind die Versionen 
C bzw. CC in Wandausfiihmng. Die Befestigung erfolgt 
entweder mittels Ranschkonsolen. die auf die Wand 
geschraubt werden O d e r mittels Kastentrager. die In die 
Wand eingelassen werden. 

Gestelle, Ausfijhnjng F, FC. mit leichtem StiitzfuB, sind fur 
mittlere Paketlangen bestimmt. 

Gestellausfiihrung GCfiirVarltherm  10 hateinen 2-Stan-
nverschluS und steht auf verstellbaren SchraubfiiBen. 

Die Wdrmeaustauschplatten sind In der dem belgege-
benen FlieBschema entsprechenden Reihenfolge in das 
Gestell hinelnzustellen O d e r elnzuhangen. Dieses ge-
schleht durch Schragstellen und glelchzeltlges HInein-
drehen in die Apparateebene. 

Nachdem samtl iche W.A.-Pla1ten und Einbauteile ein-
gesetzt sind, wird die Spannplat te gegen das Platten-
paket geschoben. AnschlieBend werden die Hammer-
schraut>en mit den Spannmut tern in die seit l ich ange-
brachten Schl i tze eingebracht; bzw. beim Spindelver-
schluB wird die Spindetverlangerung auf die Spindel 
gesetzt. Dann wird das Paket gleichmaBig gespannt 
und auf das auf dem FlieBschema enthal tene Anprefl-
ma6 a-max gebracht. AnpreflmaB ist das l ichte MaS 
zwischen Stativ und Spannplatte. 

Belm Offnen  des Apparates ist in umgekehrter Rei-
henfolge 2u verfahren. 

Das AnpreBmaS fiir  die EInspannung bei neuen Dich-
tungen ist das AnpreBmafl  a-max. 
Das MaB a-min ist das minimale AnpreBmaB, welches 
bis zum VerschleiB der Dichtungen erreicht werden 
kann. Dieses MaB darf  keinesfalls unterschr i t ten wer-

n. 

e AnpreBmaBe a-max und a-min sind bei neuen Appa-
raten auch auf eInem Schlld angegeben, welches am 
Gesteil befestigt ist. Dieses Schild enthalt auBerdem 
Bedienungshinweise fur den Betrleb sowie fur die maxi-
mal zulassigen Druck- und Temperaturbelastungen. 

Der Apparat ist mit dem 1,3-fachen des angegebenen 
Maximaldruckes im kal ten Zustand auf Dichtigkeit ge-
pri i f t  worden. Die zulassigen Druck- und Temperatur-
belastungen durfen nicht i iberschr i t ten werden. 

4. Assembly of Unit 

The „Var i therm" plate type heat exchanger can be 
suppl ied w i th different  frames. The f rame w i th single 
or two spindle compression, type A, AC is equ ipped 
w i th adjustable ball t ype feet, it is not fastened t o the 
floor,  but rests on pressure plates, wh ich are glued to 
the floor. 

The frame wi th bolt compression, t ype 'B', must be 
p laced on a foundation. The stand rests on two steel 
p lates placed on site, the support is screwed to the 
' aundation wi th two bolts. 

* i e chrome nickel steel design of this t ype BC will be 
p laced on pressure plates. Frames of the type C and 
CC are dest ined for plate packs up to 250 m m length 
and may be placed directly on the floor. 

Frames D or DC are the version C resp. CC in wall 
arrangement. The wait fastening takes place by means 
of f lange supports, wh ich are connec ted on the wall 
or by means of a s teel construct ion, to support the 
phe, which is inserted in the wail. 

Frames, types F, FC with light support are destined for 
middle lengths paquets. 
The frame, type GC, for .Varltherm 10" has a fastening 
with 2 poles and stand on variable screwed feet. 

The heat exchange plates must be inserted into the 
frame in the correct sequence according to the Row 
Diagram. This is done by inserting at an angle and tur-
ning the plate parallel t o the base. Start ing at the front 
of the unit all plates are numbered consecutively, the 
numbers to be seen on the left edge of the plate. 

After all plates and insertions are mounted, t he com-
pression plate is moved against the plate pack. Then 
the bolts are placed in the side slots. On the two spind-
le f rame the spindle extensions are posit ioned. Then 
the plate pack is evenly compressed up to working 
size indicated on the flow scheme. The work ing size 
of the plate pack is t he distance be tween base plate 
and compression plate. 

When opening the unit you work in reverse sequence. 

The compression size a-max is the working distance 
of the plate pack having new gaskets. The compres-
sion size a-min is the working distance of the plate 
pack up to which a compression of the plate pack can 
take place. until reaching the wear l imit of the gaskets. 
Under no c i rcumstances this size may be decreased, 

The compression size a-max and a-mIn are Indicated 
on a lable. which is fixed on the new frame. This lable 
as well gives service advices for the max. admissible 
pressure- and temperature charges. 

The unit has been tested in co ld condi t ion w i th the 
1,3 t imes max. pressure. The admissible pressure-
and temperature charges may not be e x c e ^ e d . 

4. Montage et assemblage 

L'^changeur de chaleur a plaques .Varitherm" est 
llvrable avec diff^rents  types de bStIs, Le bMI d serrage 
central par 2 broches filet^es en execution A. AC est 
livrd pour montage sur pleds 6quipes de calottes, re-
glables en hauteur. Ce bSti ne doit pas i t r e boulonne 
au sol; 11 est Iivr6 avec des plaques d'appul qui dolvent 
dtre cimentees au sol. 

Le bat i a serrage periph^rique par boulons en execu-
t ion 6 doit reposer sur des fondations. La plaques 
support ou plaque de base doit reposer sur des pla-
ques d'acier encastr^es dans le sol; la poutre-b^qui l le 
doit etre boulonnee sur la' fondation d'assise. 

L'executlon d'acier chrome-nickel de ce type. appel6e 
BC, est posee sur plaques d'assise. Les bdtis de I'exe-
cution C et CC sont pr^vus h recevoir urt paquet de 
max. 250 mm et doivent fetre months directement 
sur sol. 

Les batis de I 'execution D ou DC sont des versions 
de C resp. CC. mais en e x ^ u t l o n murale, Le mon tage 
se fait par supports avec brides visses au mur o u par 
supports encastres au mur. 

Les bdtis, module F. FC, avec un support Idger sont d6sti-
n^s h des longueurs moyennes des paquets. 
Le type de bUti GC pour .Varltherm 10' a une fermeture 
avec 2 tiges et est mont6 sur pieds viss^s. r^glables. 

Les plaques d '^change de chaleur doivent etre posees 
ou suspendues dans le bat i selon prescr ipt ion dans le 
schema de couplage. 

Pendant ce t te operat ion la plaque doit etre presentee 
de biais et t o u n e e d 'un quart de tour. Toutes les 
pieces d' insert ion sont numerot^es a la file en com-
menpant par la plaque de base. Ce numero est em-
bout i au co in gauche de chaque plaque et peut servir 
de r^ f^rence  pour les commandes de pieces de 
rechange. 

Les plaques et pieces intercalaires une fois montees. 
la plaque d e compression doit Mre poussee con t re le 
paquet de plaques. Puis les boulons de serrage sont 
pos^s dans les espaces lat^raux, resp. pour le serrage 
par broches, ral longement de broche sera pos6 sur la 
broche elle-m&me. Maintenant le paquet est pr^sse 

r^guli^rement et adapte & la mesure a-max, Indiquee au 
plan de couplage. Cette mesure signifle la dimension 
entre support et plaque de serrage. 

En ouvrant I'appareil. il faut op^rer de manlere inverse. 

La mesure de serrage a-max est appl iquable pour le 
renouvellement des joints. 

Ces mesures a-max et a-min sont indiquees sur une 
plaque se trouvant sur le b&tl de I'apparelt neuf, Oe plus, 
elle contlent des instructions de sen/ice ainsi que des 
indications concemant les pressions et temperatures 
admisslbles. 

L'appareil est examine en etat froid avec 1. 3 fois la 
pression Indiqu^e max. en vue d'Stanch^i te. Les pres-
sions et temperatures admissibles ne dorvent pas §tre 
depassees. 

La mesure a-min signifie la l imite minimale qui peut 
&tre repuejusqu'a I'usure des joints, mais elle ne doit 
pas d^passee. 



5. AnschluBplatten 

Bei mehreren voneinander unabhangigen Prozessen 
werden AnschluSplat ten eingebaut, Sie dienen einer-
seits zur Trennung der Plat tenpakete, haben primar 
j edoch d ie Aufgabe, AnschluBstucke fi ir  die Zu- und 
Able i tung der Produkt- und Energiestrbme aufzuneh-
men. 

Die AnschluBstiicke der Apparate VT 10/40/405/80 sind 
auswechselbar nach Trennen mehrerer HeftschwelB-
stellen, 

Die AnschluBstiicke der Apparate VT  20  sind fest mit der 
AnschluBplatte verbunden. Der Austausch einzelner An-
schtuSstucke ist also nicht moglich. Die AnschluGplatten 
samtlicher Typen kfinnen jedoch nach L6sen der oberen 
AufhHngung und der unteren Fiihrung gewendet Oder in 
der Ebene um 180® gedreht werden. 

6. RohrleKungsanschluB 
Rohrleitungeri an der Spannplat te Oder an AnschluB-
p la t ten sind bewegl ich in Langsr ichtung des Platten-
paketes auszulegen, damit bei Verki jrzung des Plat-
t enpake tesdu rch DichtungsverschleiB oder Verlange-
rung des Plat tenpaketes durch Lockern der Spannvor-
r ichtung die Rohrlei tungen oder Apparatete i le nicht 
verspannt werden. 

7. Irtbetriebnahme 
Apparat erst nach Kontrol le des AnpreBmaBes a-max 
in Betr ieb nehmen. Durch entsprechende Druck- und 
TemperaturmeBgerate. we lche in die Rohrlei tung ein-
zubauen sind, prOfen, o b die zulassigen Betr iebswerte 
nicht i iberschr i t ten werden. StoBweise und intermit-
t ie rende Belastungen vermeiden! Bei der ersten Inbe-
t r iebsetzung zunachst mit gedrossel ter Leistung an-
fahren und langsam auf die Betr iebswerte erhohen. 
Bei Dampfbeheizung beachten, daB der Oampf nicht 
i iberhi tzt ist. 

6. Entspannen 
Ourch Lockerung der AnpreBeinrichtung wShrend der 
Stillstandsperloden werden die Dichtungen geschont. 
Bel langeren Stillstandsperioden muB der Apparat voll-
kommen geoffnet  und das Plattenpaket auselnander-
gezogen werden. Das dffnen  muB im kalten Zustand 
erfolgen. 

9. Reinigung 
9.1 CIP-Reinigung 
D e i Piat tenwarmeaustauscher ..Varitherm" ist auf 
Grund seines Konstrukt ionspr inzips und seiner Mate-
rialwahl geeignet fur die CIP-Reinigung. Die umzuwal-
zende Rein igungsmenge- is t so zu wahlen, daB eine 
ausre ichende Bespi i lung der im Apparat bef indl ichen 
verschmutz ten Rachen erreicht wird. Ra t tenwarme-
austauscher fur wasserahnl iche warmeaustauschen-
de Medien werden in der Regel mit dem 0.8- bis 1,5-
fachem der Nennle istung gereinigt. Die Auswahl des 
Reinigungsmit te ls hat nach dem Einsatzzweck des 
Plat tenwarmeaustauschers zu erfolgen, wobei die An-
wendungsan le i tungen des Reinigungsmittel-Herstel-
lers zu beach ten sowie die Eignung von Plat tenmate-
rial und Dichtung zu prufen sind. 

9.2 Manuelle Reinigung 
Der Plat tenwarmeaustauscher „Var i therm" kann aus-
serdem mit ger ingem Arbei tsaufwand manuel l gerei-
nigt werden. Beim Bursten oder Spri tzen ist zu beach-
ten, daB Plattenf lachen und Dichtungen nicht mecha-
nisch beschadigt werden. AuBerdem di i r fen keine 
Metalltei le" in die Plat tenoberf lache hineingearbeitet 
werden. Die Dichtungsf lachen mi issen nach der Rei-
n igung von Fremdkbrpern trei sein, Es empfiehi t sich, 
jede Plattenf lache ausre ichend mit Wasser zu spulen 
und die Dichtungsf lachen vor dem Zusammenschie-
ben der Platten einer genauen Kontrol le zu unterzie-
hen. 

AchtungI WIr i ibernehmen keine Qarantlen fiir  Schfi-
den, die durch die Verwendung von ungeeigneten Reini-
gungs- und Desinfektionsmittein entstehen. Vor dem 
Einsatz eines Reinlgungsmlttels sollte der Beratungs-
dienst des Reinlgungsmittel-Lleferanten in Anspruch 
genommen werden. 

exchangeable by separating the connect ing we ld 
seams. 

The nozzle connect ions of the phe VT 20/ VT 80 / 
VT 805 are f ixed wi th intermediate pieces. An exchan-
ge of the different  nozzles connect ions therefore  is 
not possible. The intermediate pieces of all different 
phe types, however, can be exchanged and turned 
over by 180° , after having loosened the top guide 
roll and bo t tom guiding device. 

6. Pipe Connections 

Pipe connect ions to the nozzles of the compression 
plate or of the base plate should be made flexible in 
the direct ion of the plate pack, in order t o secure that 
when the plate pack is shortened due to used-up gas-
kets, or when the plate pack is lengthened due t o 
loosening of nuts or spindles, the pipes or parts of 
the unit are not damaged. 

7. Commissioning 

The unit may be commiss ioned after having control-
led the compression size a-max. It is admissible to 
check by control l ing the pressure gauges and thermo-
meters incorporated in the pipe system, whether the 
admissible operat ion data are not exceeded. An inter-
m i t ted and stepwise pressure charge should be avoi-
ded. During the init ial commissioning it is recommen-
dable to increase step by step the flow rate, in order 
to reach retar ted the final operat ion condit ions. If 
s team heating is appl ied please take care not to use 
overheated steam. 

8. Expansion 

By means of loosening the compression device during 
standsti l l periods the life t ime of gaskets can be in-
creased. If there is a longer working-off  period, the 
unit should be opened complete ly and the plates of 
the pack should be separated. 

The opertlng of the appliance is to be realised only when 
this one Is cold. 

9. Cleaning 

9.1 CIP Cleaning 

The „Varitherm" plate type heat exchanger can be in-
c luded into a CIP system on account of its design and 
cho ice of material. 

The amount of cleaning solution to be circulated must 
be chosen to insure an efficient  rinsing of all soiled 
areas, Rate heat exchangers for a water like product 
are cleaned in general with 0.8 to 1,5 times of the de-
signed flow quantity. The choice of the cleaning solution 
has to be based on the application of the unit. Recom-
mendations of the cleaning solution manufacturer 
should be observed. 

9.2 Manual Cleaning 

The plate heat exchanger „Var i therm" can also be 
cleaned manually wi th little effort.  W h e n brushing or 
spraying; care should be taken not to mechanically 
damage plate surface or gaskets. Metal par t ic lesmust 
not be worked into the plate surface. The gaskets 
must be free of any dirt particles. It is recommended 
to sufficiently  rinse each plate wi th water. Visually 
inspect before compressing the plate pack. 

AttentionI We do not accept any guarantee for damages 
caused by the use of unsuitable cleaning solutions and 
disinfectants. Before using a cleaning solution, the advice 
of the cleaning-solution-manufacturer  should be asked 
for. 

m 
Les pifeces de raccordement des appareils VT 40 / 
VT 405 sont echangeables apr6s avoir sfepar6 plu- . 
sieurs points soud^s. 

Les places de raccordement des appareils VT 2 
VT 80 / VT 805 sont montdas sur la plaque de raccor-
dement de maniere tres fixe. On ne peut pas ^changer 
quelgues pieces de raccordement, Mais les plaques de 
raccordement de tous les types peuvent dtre renver-
s6es ou blen tournees de 180%sur plan, apr^s avoir 
d6tach6 la suspension en haut et le guidage en bas. 

6. Raccordement sur tuyauterles 

Les tuyauter ies sur plaque de serrage ou de raccor-
dement sont a executer de mani^re mobi le en direc-
t ion longitudinale, afin qu'en diminuant le paquet de 
plaques par I'usure des jo ints ou bien en allongeant 

. le paquet par desserrage du dispositif les tuyauteries 
et p ieces d'appareils ne sont pas deform§es. 

7. Miee en service 

Apres avoir cont ro le la mesure a-max, la mise en ser-
v ice doit avoir lieu. Au moyen des appareils mesurant 
la pression et les temperatures, qui sont incorpor^s 
dans les tuyauteries, 11 faut constater, s'il n'y a pas de 
depassage des valeurs de service admissibles. II faut 
6viter des charges par choc ou interval. Pour la pre-
miere mise en marche 11 est recommand6 de com-
mencer avec d6bit r6duit et puis augmenter aux va-_L 
leurs de service. En cas de chauffage  k vapeur, vei, 
lez bien garder la vapeur non trop chauffee. 

6. Desserrage 

En desserrant le dispositif de serrage pendant les 
periodes d'arr&t. les joints sont solgn^s. En cas d'arr&t 
plus longtemps, I'appareil est h ouvrlr entl^rement et 
les plaques sont i eloigner I'une de I'autre. 

L'ouverture de Tappareil doit 6tre effectu6e  b frold. 

9. Nettoyage 

9.1 Nettoyage CIP 

L'^changeur de chaleur ^ plaques HVaritherm" est 
conpu pour le net toyage CIP grSce i son pr incipe de 
construct ion et au choix de son materiel. La quant i ty 
du produit de nettoyage passant en circuit ferme est 
proport ionnel le au d^gre d'encrassement des plaques. 
Pour des produi ts l iquides semblables k l ^ u on choi-
sit en gfen^ral  un rapport Produit - Solut ion de net-
toyage variant entre 0.8 et 1,5. 
Le choix de la solut ion de net toyage depend du mode 
d'ut i l isat ion de I '^changeur et du produit qu' i l traite, 
Les consignes du fabricant de produit de net toyage 
doivent &tre bien sur respect^es. ainsi que verifier  I'apti-^ 
tude de materiel de plaques et de joints au moyen 
nettoyage. 

9.2 Nettoyage manuel 

L ' ^changeur de chaleur a plaques .Var i therm" peut 
fetre aussi net toye manuel lement sans demander 
beaucoup de travail. En passant I'appareil et les pla-
ques au jet d 'eau et k la brosse il faut veiller h ne pas 
endommager la surface des plaques ni leurs joints. 
Nejamaisut i l iser des pieces m^ta l l iquespournet toyer 
I'appareil et toujours s'assurer qu'aucunes traces ne 
restent sur les joints. 
Un autre conseil : rincez bien la surface de chaque 
p laque et verif  iez consciencieusement I'etat des jo ints 
avant chaque resserrage de Tapparell, 

AttentionI Nous declinons toute responsabilit^ pour les 
d^gats causes par rutllisatlon de produits de nettoyage 
ou de disinfectants inadiquats. Consultez votre foumls-
seur de solutions de nettoyage et observez ses conseils. 

5. Intermediate pieces 

In termediate p ieces are incorporated when operat ing 
w i th several different  programs. In first  p lace they are 
separat ing the plate packs. They conta in the nozzles 
connec t ions for t he inlet and out let of the p roduc t 
and energy flows. 

The nozzle connect ions of the phe VT 4 0 / VT 405 are 

5. Plaques de raccordement 

Pour plusieurs procedes ind^pendants il y aura un 
montage des plaques de raccordement. Elles servent 
d 'une part k separer les paquets de plaques, mais 
premi^rement elles doivent recevoir les pieces de 
raccordement des t i n i es ^ faire passer et retourner 
les flux de produit et d '^nergie. 



10. Leckag«raum 

imar- und S ^ u n d a r s t r o m werden im Bereich der 
rch txuche durch doppette Abdichtung voneinander 
trennt Zwischen den Dichtungen liegt der soge-

nannte Leckraum. DIeser hat die Aufgabe, bei Undich-
t igkei ten in diesem Berek:h Leckageflussigkeit uber 
die Lecknut nach auBen abzufiihren ($. Abb.) 
Bei der Schtkontro l te ist regelmaBig zu i iberpriifen. 
Ob die eingetassenen Lecknulen (Unterbrechungen 
des Gummiprofils)  noch wirksam sind. Im ungepreB-
ten Zustand mu6 die Lecknut ca. 8 m m breit sein. 
soIHe die Lecknut zusammengedri ickt sein. dann muB 
sie mit einem scharfen Gegenstand nachgeschnit ten 
werden. 

11. Hartdichtungen 
Hartdichtungen, wie IT 400, IT 6 , 1 T S o.a. werden an 
der Dichtf lache mit einem Antihaflmittel behandelt. 
damrt sie beim Pressen nicht ankleben 
SolKen sk:h im Laufe der Betriebsperiode Anklebe-
spuren zeigen, ist die Behandlung mit Antihaftmittel 
zu wiederhoten, um vor7eitlgen VerschleiB durch Zer-
relBen der Dichtung zu verhindern. 

12. Emeuerung von Dichtungen 

Die Lebensdauer der Dichtungen wird im wesentli-
chen durch die ortl ichen Betriebsgegebenheiten be-
st immt. Sollte eirw Emeuerung von Dichtungen erfor-
deri ich sein. so ist foigendermaBen zu verfahren: 

. BereftstelluriQ  eines Tisches Oder einer entsprechen-
den ArtMitspiatte. 

Offnung  des Apparategestelles und Ausbau der Plat-
ten, welche neue mit Dkshtungen zu belegen sind. 
HIerbei Reihenfolge-Nr.  bzw, RieBschema t>eachten. 
damit beim Zusammenbau keine Fehler auftreten. 
Die Relhenfoige soltte vor dem Herausnehmen der 
Ratten mit einem Rlzstift gekennzeichnet werden. 
AKe Dichtungen entfemen. Hiertrai mit Ldtpistole 
Oder HeiBluftgerdt die Riickseite der Plattennut 
auf etwa 1 SO" C anwdrmen. Vorsichtl 
Uberhitzung und Anlauffart>en  vermeiden. Dich-
tungs- und Kiebereste mit schmaler Drahtbiirste 
(aus Chromnickaistahl) bzw. stumpfem Qegen-
stand aus der Nut entfemen. 

Die zu verklebenden Flachen der neuen Dichtung 
mit Schmirgelpapier aufrauhen. 

Dichtungs- und Stahlt lachen von Staub befreien 
und mit Losungsmittel .SOLVENT H" reinigen. 
Beide Teile abtrocknen lassen! 
Dieser Arbeitsgang ist besonders sorg fs l t ig aus-
zufuhren. da davon das Gelingen der Verklebung 
grundsatzl ich abhangt! 

BOSTIK-Kleber 1475 mit Harter mischen und 
gri jndlich verriihren, 
Misch-Verhaltnis: 
10 Gewrichtsteile BOSTIK 1475 

und 
1 Gewichtsteit Harter 

Die Mischung Weibt e4wa vier bis sechs Stunden 
verarbeitungsfahig,  wenn der Klebstoff  wahrend 
der Arbeitspausen stets verschlossen bleibt 
Die Kiebe-Mischung darf nicht verdiinnt werden. 

7. Stahl-Flachen der Platten-Nuten mi l der Klebe-
Mischung einmal di inn vorstretchen 

8. Platten zum Ausharten absteHen. H a r t e z e i t 
1 - 2 StundenI 

9. Stahlflachen der Rat ten-Nuten zum zwertenmal 
und Gi-Rachen mtt dem Kleber di inn einstreichen. 
Dieser Arbeitsvorgang soltte von zwei Arbeitskraf-
ten ausgefiihrt  werden. wobei Arbeitskraft  1 die 
Platte von links nach rechts und Arbeitskraft  2 die 
Dichtung von rechts nach links einstrdicht. 

10. Klebestoff-RIm  abluften lassen - und nach dem 
Rnger-Test, d.h. wenn der Kleber nicht mehr am 
beri ihrenden Rnger selbst kleben bleibt. die Dich-
tung in die Qi-Nute der Platte aniegen. 

11. Platte mrt maBigem Druck auf die Verklebung 
e twa eine Stunde lang ruhen lassen. Dieses kann 
im Apparate-Qestell erfolgen. 

1Z Komptet t neu-gummierte Ratten-Pakete mit Nie-
derdruckdampf  zwei Stunden beheizen und Kle-

kber ausharten lassen. 
'Be i der Hant ienjng mit d e m Kieber sind auBerdem 
die auf der Dose angegebenen Gebrauchsanwei-
sungen. wie VorsichtsmaBnahmen usw. zu beach-
ten. 

13. Bestelking von Ersatztejien 

In der Ersatzteilbestellung sind folgende EInzelheiten 
anzugeben-

1. Fabrik-Nummer des Apparates 
2.  Nummer des gi j i t igen RieBschemas. 
3. Ersatzteil- oder Sachnummer der gewi inschten 

Teile. Ersatztei lnummern konnen zum Teil den 
beigefugten Unteriagen entnommen werden 

10. Leakage space 
Primary and secondary stream are separated from each 
other, in the rw^ge of the plate ports by means of a 
double gasket, in between of both gaskets there is the 
leaking space. In case of leakage in this area the 
leakage medium is leaving the leakage ^ a c e to the 
outside by means of leakage openings (see figure) 

During visual contro l of the phe. the leakage openings 
have to be checked. In the rran-compressed condi t ion 
the leakage opening has a width of abt. 8 mm. In case 
the opening is pressed together, it has to be opened 
by cutt ing. 

11. Hard gaskets 

Hard gaskets, as ft 400. It 6 , I T S or similar will be 
treated on the joint area with an antlsticklrg agent, in 
order to avoid sticking at the opposite plate. 

If during the operation period there are trales of sticking, 
the anti-sticking treatment should be repeated. In order 
to avoid an earlier wear and splitting of the hard gaskets. 

12. Chang ing Rubber gaske ts 

The life expectancy of gaskets depends mafniy on 
local working condit ion. In case a new set of gaskets 
is required, the following shoutel be used. 

. 1. l-lave available a table or a suitable work bench. 

2. Open the plate pack and take out all plates. whk:h 
require new gaskets. Pay at tent ion to n jnning 
number or to the flow scheme in order to avoid 
a mistake when assembling. 

The serial is to be earmarked with a pen before the plates 
are removed. 

3. Remove old gaskets. To do this, heat the back side 
of the gasket by torch or hot air appliance to about 
1500 C. 

Be careful  of overheating as indicated by discolora-
thin of steel. Remove njbber and adhesive with a 
smalt stainless steel vvlre brush or a blunt stainless 
steel tool. 

4. Roughen up wi th sand paper the surface of the 
new gaskets to be glued 

5. Remove dust and njbber from steel surfaces and 
dean by using cleaning .Solvent H*. 
L^t the parts dryl 

This detail procedure must be carried out very carefully 
to insure good adhesion of the new gaskets. 

6. Mix Bostik adhesive with hardener and stir 
throughly. 
Mixing ration: 
10 parts Bostik adhesive 

and 
1 part Bostik hardener 

The mixture remains workable for 4 - 6 hours if 
kept t ight ly c losed duhng breaks in operatkjn. 
The adhesive mixture may rwt diluted. 

7. Apply a th in coat of the mixture t o the steel sur-
face of the groove. 

8. Put the plates aside for harding. Hardwiing t ime: 
1 - 2 hours 

9. Apply a second coat of the mixture to the steel 
surfaces of the grooves and to the gaskets. This 
procedure should be carried out by two people so 
that one works on the plate from left to right while 
the other works on the gasket from right t o left. 

10. Air dry the adhesive film until the adhesive does 
not stk:k to a touching finger and insert the gas-
kets into the grooves. 

11. Leave the plate untouched wi th a light pressure 
over the gaskets for about an hour. This may be 
done within the plate pack. 

12. Heat the comple te plate pack having the gaskets 
f itted wi th tow pressure steam for two hours and 
let the adhesive harden out. 

13. When working with the adhesive, at tent ion shouW 
be paid to instructtorts on the containers regar-
ding safety measures. 

13. Ordering of Spare Parts 
In spare parts orders, please give the following parti-
culars: 

1. Factory number of unit, 
2. Number of current flow scheme, 
3. Spare parts or article number of the required 

parts. 

Spare part numbers may also be taken from the docu-
mentat ion sent wi th the unit. 

10. Reservoir de fuHe 

Les flux primaire et secondaire sont s^pares par 
double joints dans les parties des perpages. Entre les 
jo ints se trouve la place de fuite. Elle est destin^e, 
en cas de fuite. de guider les llquides par ta rainure 
de fuite (voir tableau). Pendant le contr6le visuel it faut 
constater que les rainures de fuite (ruptures du profit 
en caoutchouc) sont encore intactes. 

En etat non-presse cette rainure doit avoir env. 8 mm 
de largeur. Une rainure de futte serrde dolt dtre coupde 
avec un outil bien affile. 

11, Joints durcis 

Joints durcis c o m m e FT 400, IT 0 , 1 T S ou semblabtes. 
sont couverts d 'une couche inadh^rente afin qu'Ks ne 
collent pas pendant I 'op^ration de serrage. II faut 
renouveier la couche, s'il y se montrent des traces 
de collage pour feviter I'usure des jo ints premature 

12. Changement des joints 

La durfee des joints d^pernJ sur lout des condit ions 
de servkie auquelles ils sont soumis. Si un changement 
de joints dort avoir lieu, procedez de fa^on suivante: 



1. Pr^parez une table suff isamment  grande. 

2. Ouvrez Tappareil et retirez les e lements devant 
recevoir un nouveau joint. Notez & ce t te occas ion 
les num^ros de s6rie et respectez le schema de 
coup lage pour ^v i ter un mauvais p lacement lors 
du remontage. 

La s^rie dolt 8tre marquee avec un crayon avant la 
sortie des plaques. 

3. Enlever les joints usag6s en utilisant un fer d souder 
ou un apparent air chaud en passant derr i^rele jo int 
jusqu'^ une temperature d'environ 150° C. 
Attention! Evitez un surchauffage.  Nettoyez les par-
ties restees co l l ies avec une brose metallique inox 
ou un outil emousse. 

4. Grattez la surface S col ler du joint avec de la 
toi le emerie. 

5. Enlevez la poussiere du joint et de la plaque et 
net toyez les surfaces a col ler au produi t ^Solvent 
H". Laissez secher. 
Cet te operat ion est part lcul i irement importante 
et doit etre ef fectu§e  avec le plus grand soin. 
Sa reussite en depend. 

6. 'Meiangez la colle Bostik 1475 et le durcisseur et 
remuez longuement. Pour 10 unites de Bostik 1475 
prenez 1 unite de durcisseur. Le melange rest 
malaxable environ 4 ^ 6 heures si la bolte de colle 
est refermee apr^s chaque utilisation. Ne Jamais 
utlllser un dissolvent pour ce melange. 

7. Etendez au pinceau une couche fine de ce melan-
ge dans les rainures de la plaque. 

8. Laissez secher la plaque envirort 1 a 2 heures. 

9. Repassez une autre f ine couche de colle dans les 
rainures et ce t t e fois aussi sur les joints. Ce t te 
operat ion devrait etre effectuee  par deux person-
nes. L 'une e tend la col le sur la plaque de gauche 
a droite; I 'autre e tend la col le sur le jo int de droi te 
a gauche. 

10. Laissez secher quelques instants et apres avoir 
verifie avec votre doigt que la col le ne reste plus 
col lee sur le doigt. placez le joint dans la rainure 
de la plaque. 

11. Compressez legerement environ 1 heure le joint 
sur la plaque. Cet te compress ion peut etre faite 
dans le bSti. 

12. Un paquet de plaques ayant repu des nouveaux 
jo ints doit etre presse a la vapeur basse pression 
environ 2 heures puis laissez prendre. 

13. Les consignes a prendre indiquees sur chaque 
bo l te de col le doivent etre observees. 

13. Commande de places de rechange 

Dans chaque c o m m a n d e doivent figurer  les detai ls 
suivants; 

1 - Numero de fabr icat ion de I'appareil. 
2. Numero de schema de couplage actuel. 

• 3- Numero de reference  des pieces desirees. 
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MOUNTING-.  OPERATING-AND 
MAINTENANCE  INSTRUCTIONS D  1.00.000  E 

CODE  WORD:  MAELOR  SDI 

RADIAL-  FAN  , 

TYP: R  113/1500  KP 

RFGUIATION: 

SCHIEL  E  ORDER:  12^  112  00 

CUSTOMERS  ORDER-NO:  2590-75-83.01 

CONSTRUCTION  YEAR: 198^ 

LEVEL:  09.8^ 
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Sobiele ref.Ko* 

C u s t o m e r s order No* 

B l o w e r type 

2 ) Index 

124 112 00 
2590-75-84.01 

R 115/1500 K P 

D 2.50,009 E 

D o c u a e n t a t l o n 
No. 

1 ) I n f o r m a t i o n to the order 

2 ) Index 

5 ) Operating conditions 

5*1 O p e r a t i n g specification 
5.2 S t a r t i n g torque 
5#5 C h a r a c t e r i s t i c curves 

4 ) G e n e r a l d e s c r i p t i o n 

5 ) T r a n s p o r t a t i o n a n d storage instruction 

6 ) M o u n t i n g instruction 
6.1 M o u n t i n g of the hlover 
6*5 Compensatorsy lines 

7 ) Coaunissioning of the blower 
7*1 C h e c k s before commissioning 
7.2 F i r s t switching-on of the electric m o t d r 
7.5 5 e s t r u n 

8 ) O p e r a t i n g and maintenance instruction 
8*1 B l o w e r b e a r i n g 

8.2 C o u p l i n g 
8,5 S h a f t sealing 

8 . 4 Impeller supervision 
8*5 p e n e r a l maintenance 

9 ) Changing of i m p e l l e r , bearings and shaft 
sealing , 
9*1 C h a n g i n g of the impeller 

9-2 C h a n g i n g of loose bearing and fixed 
b e a r i n g 

9.5 C h a n g i n g of the shaft sealing 

10) List of drawings 

1 1 ) Enclosures 

D 1 . 0 0 . 0 0 0 E 

D 2.50.009 E 

B 5 . 1 0 . 0 0 0 E 
S N 90.20-01 E 

D 5*00.001 E 

Datej 24.09.1984 Namei B e t z e l S C H I E L E GMBH ESCHBORN 



OPERATING SPECIFICATION D3.10. 000 E 

FAN TYP : R ii3/i5nn KP 
DRAWING /PARTS LIST NO. 11.01-313-801/ (SM) 
SCHIELE ORDER NO.: ML 112 00 

MEDIUM HANDLED : W A T E R VAPOR 
ANALYSIS (VOL • Vo): 

DUST CONTENTS (mg/m3) : 

RELATIVE HUMIDITY {V^) 

INSTALLATION A. S. L. BAROMETRIC PRESSURE (mbar) 

OPERATING DATAS 

TEMPERATURE 
OQ 

58 TEMPERATURE 58 

PRESSURE SUCTION m bar 181.5 

.DENSITY CONDITIONS kg/m^ 0.1171 

CAPACITY m^/min 28A6 

DENSITY , NORMAL kg/m^ 

CAPACITY CONDITIONS m^/h 1 

STATIC PRESSURE DIFF mbar L2.L9 STATIC PRESSURE DIFF 
doPo L2.L9 

THTAI PDCQCnDC n j c c mbar A 2.9 da Pa A 2.9 

FAN SPEED min"' 2900 

MOTOR SPEED min"^ 2900 

ABSORBED FAN POWER kW 231.5 

COUPLING POWER kW 

MOTOR POWER kW 315 

HATF- 2^.05.198^ NJAMF-Betzel G. SCHIEU & CO • ESCHBORN (TAUNUS) (SCHIEID i 
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Q •u  A ditt 

Starting Torque M f (n) (%) 
without Consideration of the 
Acceleration Work 

Fan Type: 

Drawing No.: 

Schiele-effer/Order  No.: 

Customer: 

R 113/1500 KP 

S N 9 0 . 2 0 - 0 1 

E 

11.00-313-801/ (1)i 

]2C  112 00 
Wieqgnd Karlsruhe GmbH 

M 
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Flow V m^/min 28^6 

Density p kg/m3 0,1171 

Total pressure difference mbor ^2 ,9 
Fan power consumption P k W 231,5 

Fan speed "F r p m 2 9 0 0 

Fan torque , , 9550xP 
np Nm 762 

Motor speed R P M 2 9 0 0 

Mass moment of inertia 
^ 4 

Fan Jp fr^ dm kgm2 350 

Coupling/Pulley Jc kgm2 ^ 1 

With regard to motor shaft 2 
kgm 

! 
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Starting with open 
Vane Control 
Suction Valve 
Discharge Valve 
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n [%1 
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50.0 
Totaldruckdifferenz  [iiAar] 

40.0-

35.0-

30.0-

25.0-

eo.o 

n- 2900 1 / i ln 
B Auslegepunkt 

' > ' 3500.0 

2S0.0 
Leistung CkW] 

260.0-

E40.0-

220.0-

1 ' 
2000.0 2500.0 3000.0 

Volufflenstrom  [ma/min] 
KA 13111 H 113/1500 KP 124 112 00 

1—I—I—I—I 200.0*̂ —1—I—I—I—j—I—I—I—I—I—r-
•4000.0 4500.0 2000.0 2500.0 3000.0 

n- 2900 1 / i ln 
B Auslegepunkt 

Brueden rho 

T T" p r-1 l-T-^'-T' 
3500.0 4000.0 4500.0 

Volunenstron [n3/o)in] 
0.117 kg/m3 



4) General D e s c r i p t i o n 

Execution: K P Sheet 1 of 1 

The s i n g l e - e n t r y blower is made in welded e x e c u t i o n . 

The i m p e l l e r , arranged at the f l y i n g part of the s h a f t , is driven 

over a flexible coupling by means of a threephase m o t o r . 

The impeller shaft is carried in oil lubricated a n t i f r i c t i o n bear-
i n g s . The b e a r i n g at the m o t o r side is made as fixed b e a r i n g . 

B e t w e e n the shaft sealing at the blower c a s i n g and the b e e a r i n g 
c a s i n g there is an aluminium cast disk a r r a n g e d for cooling of the 
b e a r i n g . 

B l o w e r eind motor are mounted on a two-part base f r a m e . 

The c a s i n g is split in such a w a y that the impeller can be easily 
m o u n t e d . 

The gap width between shaft and suction socket is ind e p e n d e n t of 
the heat extension of the s h a f t . 

The gap between shaft and c a s i n g is sealed b y a special d e v i c e . 

For easy cleaning of the impeller there is a cleaning d e v i c e at 
the suction p i p e , w h i c h has to be connected to a water c o n d u i t . 

A t the b e a r i n g c a s i n g is a cleaning flap and at the lowest point 
of the casing is a water outlet socket which has to be connected 
to a draining l i n e . 

The b e a r i n g temperatures and the quietness of r u n n i n g are super-
vised (if n e c e s s a r y , at site) b y special m e a s u r i n g d e v i c e s . 

SCHIELE GMBH ESCHBORN 



CSIHIELD 5) Transportation and Stori 
rge 

Instruction i 
B 5.00.001 E 

f 

t 

The blower is conserved and packed according lo the corresponding 
directions for a seaworthy transportation and la storage up to 
6 m o n t h s . ® f ^ 

On arrival at site the number of packages has to be checked by 
means of the list of packages and th,e packing has to be e x a m i L d 
for damages of transportation. 

Determined transporation damages or missing packages have to be 
informed at once in w r i t i n g to the carriers transport agency and 
to M e s s r s . G. Schiele & Co. 

For the further transportation on the site fasten the lifting gears 
at the;points which are foreseen for it. 

Transport a l l packages without impact and strokes. Take special 
care during transportation to impeller with shaft. 

mounting is necessary, all parts have to 

proof tilts? ^ ^ ^ carefully with weather. 

-The packing has to be removed and the interiors of the machines and 
.the bearing casings have to be checked for presence of water (rain 

ed f o f d a m a g L " " ^ "" and'the corrosion protection has to be e L m i n -

In case w a t e r is determined, the corresponding flanges or covers 
have to be removed and the water has to be drained or the wet 

nPwpH r""® u ^ ^ ^ corrosion protection has to be re-
newed (see 22)  Means of preservation D 00.0-^^E). 

If the blower is supplied completely mounted, the securities for 
transportation at impeller and shaft have to be loosened. 

b u L ' t ^ f n ? ^ times, every w e e k , to distri-

t h ^ b e a r i n g L ^^^ standstill damages at 

supplied in dismantled condition, the piece 
parts have to be treated as described above. 

di^ages^^ mounting and examine them for eventual 

c h e c L r ' ^ ^ ^ ' ' ^ corrosion protection has to be renewed or 

15.12.1979 - Wu/ S 2 G. SCHIElt & CO . ESCHBORN (TAUNUS! (StHIElD 



6) M o u n t i n g Instruction ! Shee t 1 of 1 

t 

f 

6.1 M o u n t i n g of the B l o w e r j 

The blower is supplied c o m p l e t e l y mounljed on the base f r a m e . 

C a s i n g and impeller b e a r i n g s are carefully aligned in our works 
and are pinned and screwed with the base frame or the b e a r i n g 
p e d e s t a l . \ 

Lift the blower with h a n g e d - i n stone sqrews onto the found-
a t i o n and align it at the worked surfaces. Lift the m o t o r 
frame part with h a n g e d - i n stone screws ionto the f o u n d a t i o n 
a n g align it at the worked surfaces with the b l o w e r frame 
(admissible deviation 0,1 m m / m ) . Groutjthe stone s c r e w s , let 
them h a r d e n , tighten the s c r e w s . f 

> 

6.2 M o u n t i n g of the m o t o r ! 

Before the m o u n t i n g of the m o t o r draw the coupling half onto 
the m o t o r axle e n d . ' 

See under 11) E n c l o s u r e s : M o u n t i n g ins-tSruction c o u p l i n g . 

Plac e the m o t o r onto the m o t o r pedestal- and a l i n g it accord-
i n g to h e i g h t , side and a n g u l a r position with the c o u p l i n g 
half of the b l o w e r , pin i t , connect the' motor e l e c t r i c a l l y . 

M o u n t the coupling guEird. 

6.3 Lines 

Screw on the suction and pressure line free of ten s i o n , i . e . 
tl|e pipe lines have to be propped near the blower f l a n g e s . 

D e f o r m a t i o n s of the blower by no t foreseen forces lead to 
touching of the impeller to the s u c t i o ^ s o c k e t . 

Connect water injection at the suction socket, condensate out-
let at the blower c a s i n g and b l o c k i n g steam line (if n e c e s s a r y ) 
to the shaft sealing. 

SCHIELE GMBH ESCHBORN 



7) C o m m i s s i o n i n g of the Blower Sheet 1 of 2 

?• 1 Checks "before c o m m i s s i o n i n g 

B e f o r e the first commissioning of the blower the f o l l o w i n g checks 
have to be mad e : 

F i l l the b e a r i n g s with oil a c c o r d i n g the lubricating i n s t r u c t i o n 
or check the oil f i l l i n g . 

F i l l the l a b y r i n t h seals at the b e a r i n g casings w i t h g r e a s e , 
turn the shaft slowly when d o i n g so 

Check once more the screws at the bearings, at the m o t o r , at 
the f l a n g e s , a t the coupling g u a r d , etc. 

Turn the b l o w e r impeller by h a n d . 
The impeller m u s t be easily pushed and run out slowly. 
P a y a t t e n t i o n to grinding n o i s e s . 

G r i n d i n g n o i s e s can occur at the impeller gap, at the shaft 
s e a l i n g , at the c o u p l i n g / p r o t e c t i v e grid. 
R e m o v e n o t i c e d n o i s e s . 

Clean blower c a s i n g , pipe l i n e , bearing and m o t o r p e d e s t a l , etc. 

Close the flap at the c a s i n g . 

7-2 F i r s t s w i t c h i n g - o n of the electric motor 

M e d i u m handled cold, regard the current c o n s u m p t i o n . 

The switching-on of the electric motor can only be effected by 
the competent responsible e l e c t r i c i a n if the blower has been 
released by the responsible b l o w e r e r e c t o r . 

All personnel has to leave the b l o w e r r a n g e . 

It is only allowed to stay outside the range of the centrifugal 
force (safety measures in case of flying-away p a r t s ) . 

I 
The first s w i t c h i n g - o n of the m o t o r is only made for a short 
period to check the direction of ro t a t i o n . 

If the direction of rotation is all right and no extraordinary 
noises are to be h e a r d , the blower can be driven u p to full 
speed. 

7.3 Test run 

M e d i u m handled cold, regard the current c o n s u m p t i o n . 

D u r i n g the test run the f o l l o w i n g checks have to be made and 
then w i r t t e n down: 

(At f i r s t ) take the bearing temperatures every half h o u r . 

SCHIELE GMBH ESCHBORN 
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7) C o m m i s s i o n i n g of the B1 ower Sheet 2 of 2 

Me a s u r e the quietness of r u n n i n g at the ibearing points with a 
vib r a t i o n m e a s u r i n g • u n i t . j 

Check the b e a r i n g c a s i n g f o r t i g h t n e s s . | 

Reg a r d the b l o w e r and listen to noi s e s . ! 

) 
D u r i n g the test run the future maintenarjce personnel has to be 
ins t r u c t e d . I 

! 
Check a f t e r the test run all s c r e w s . I 

t 
7«4 B l o c k i n g steam for shaft s e a l i n g i 

I 
If the E s p e y shaft sealing is admitted wiith b l o c k i n g steam, the 
steam t e m p e r a t u r e m u s t not exceed 170° O . 

The b l o c k i n g pressure steam has to be adijusted such that at the 
maximum possible deviation of the pressujre a d j u s t i n g organ 
from the setting value (minimum) the atmospheric pressure will 
be just r e a c h e d . 

Example: 
Exactness of adj u s t m e n t of the a d j u s t i n g valve: + 0,1 b a r . 
T h e n the 0,1 bar has to be adj u s t e d as a min i m u m . 

SCHIELE GMBH ESCHBORN 



8) O p e r a t i n g and 

I n s t r u c t i o n 

M a i n t e n a n c e 

Sheet 1 of 1 

8.1 Blower b e a r i n g s 

D u r i n g normal operation the m a i n t e n a n c e of the be a r i n g s is re 
stricted to the check of the bearing temperatures and the re-
l u b r i c a t i o n . 

For details see under 11) E n c l o s u r e s : 

P l a n of the positions of the l u b r i c a t i n g points 
L u b r i c a t i n g i n s t r u c t i o n 
Table of choice for lubricants 
O p e r a t i n g and M a i n t e n a n c e instruction 

T e m p e r a t u r e s u p e r v i s i o n 

t 
8.2 C o u p l i n g 

See under 11) E n c l o s u r e s : 

M o u n t i n g and o p e r a t i n g i n s t r u c t i o n 

f 

8.5 Shaft sealing 

See under 11) Enclosures 

8.4 Impeller s u p e r v i s i o n 

By contamination of the impeller d u r i n g operation it has to be 
calculeted with i n c r e a s i n g u n q u i e t n e s s . 

A c c o r d i n g to VDI 2056 machine group G , see under 11) E n c l o s u r e s , is 
the quietness of r u n n i n g "good" u p to V = 1,8 m m / s e c . 

"pracitcable" u p to V® = 4 , 5 m m / s e c . 
! "still admissible" ^ ^ 

up to ^ e f f ^ m m / s e c . 

= 7,1 m m / s e c . is exceeded the "cleaning d e v i c e , see under 
11) E n d o s u r e s , has to be ac t u a t e d . After a thorough c l e a n i n g 
the quietness of r u n n i n g must be again a t V „ = 4 , 5 m m / s e c . If 
no improvement of the quietness of ru n n i n g is re a c h e d , the 
impeller has to be checked d u r i n g s t a n d s t i l l . 

Still existing dust deposits at v a n e s , base and cover disk have 
to be removed t h o r o u g h l y . 

In case of little wear the impeller has to be re b a l a n c e d . 

In case of h e a v y V7ear the impeller has to be r e p l a c e d . 

8.5 General m a i n t e n a n c e 

A b o u t every week the blower has to be checked d u r i n g operation 
by outer sight c o n t r o l . 

Tighten screws (foundation, b e a r i n g s , m o t o r , etc.). 

SCHIELE GMBH ESCHBORN 



9 ) C h a n g i n g of .Impeller, Bearings D 9.00.016 E 

and Shaft S e a l i n g Sheet 1 of 2 

t 

f 

9.1 C h a n g i n g of the impeller 

A t the suction side a t first the pipe line parts have to be 
screwed off )e.g, v a n e c o n t r o l , flexible socket, s i l e n c e r s , 
e t c . ) to get enough room for the works to be d o n e . 

D i s m a n t l i n g : 
Screw off the suction s o c k e t , 
loose the hub l o c k i n g d e v i c e , 
prop the impeller and draw it the the drawing-off device from 
the s h a f t . 

M o u n t i n g : 
C l e a n impeller hub bore and shaft pivot and spray it with Moly-
k o t e , 

draw on the impeller with the drawing-on d e v i c e , 
lock the hub (renew eventually damaged or destroyed l o c k i n g 
e l e m e n t s ) , 
screw on the suction socket (pay attention to a n even g a p ) , 
m o u n t pipe lines etc« 

T e s t r u n , v i b r a t i o n m e a s u r i n g . 

9*2  C h a n g i n g of loose and fixed b e a r i n g 

Loose and fixed b e a r i n g are comprised in a split c a s i n g body; 
T h e r e f o r e , it is advisable to change at the same time loose and 
fixed b e a r i n g . 

Loose and fixed b e a r i n g are dismoimtable in dir e c t i o n of the 
c o u p l i n g . 

D i 9 m a n t l e shaft s e a l i n g , cooling disk guard, cooling d i s k , coup-
l i n g and m o t o r . 

Screw off the b e a r i n g c a s i n g and displace it in direction of the 
m o t o r until the impeller sits close at 'the c a s i n g . 
Screw off the b e a r i n g covers at the sides and the u p p e r part of 
the b e a r i n g c a s i n g . 

L i f t the shaft u p to the stop in the blower c a s i n g b o r e . 
Loos en the shaft n u t , draw off the distance b u s h . 

D i s m a n t l e the b e a r i n g a t the coupling side (if the b e a r i n g is no 
longer u s a b l e , the b e a r i n g can be destroyed), draw off the 

d i s t a n c e b u s h . 
D i s m a n t l e the b e a r i n g a t the b l o w e r side. 

For m o u n t i n g of the bearings see "Description and m o u n t i n g in-
struction for t w o - b e a r i n g c a s i n g , type S D G , with distance bush" 
under 11) E n c l o s u r e s . 

The further m o u n t i n g is made in the opposite sequence as desribed 
a b o v e . 

A t t e n t i o n : W h e n d i s p l a c i n g the bearing casing it has to be re-
garded (open cleaning flap) that the impeller is correctly 
threaded into the suction s o c k e t . 
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9) C h a n g i n g of Impelle r , sjearings 

and Shaft S e a l i n g 

D 9.00.016 E 

Sheet 2 of 2 

9.5 C h a n g i n g of the Shaft s e a l i n g 

The parts which are subject to wea r have 
sealing becomes u n t i g h t . 

to be changed if the 

For d e t a i l s about the changing of the wearing parts see 

m o u n t i n g i n s t r u c t i o n of the shaft sealing under 11) E n c l o s u r e s . 
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10) List of Drawings B 10. 

sheet "f of •/ 

Schiele r e f . N o . 1 2 4 1 1 2 0 0 

Customers order No. 2 5 9 0 - 7 5 - 8 3 . 0 1 

B l o w e r type R 1 1 3 / 1 5 0 0 K P 

D e s i g n a t i o n Schiele d r a w i n g No 

P A R T S L I S T T O M A I N 

D I M E N S I O N E D R A D I A L - F A N I 1 1 . 0 1 - 3 1 3 - 8 0 1 / 

M A I N D I M E N S I O N E D 
D R A W I N G R A D I A L - F A N 

P A R T S L I S T R O T O R 

R O T O R 

P A R T S L I S T T O S H A F T 
S E A L I N G 

S H A F T S E A L I N G 

P A R T S L I S T P L U M M E R 
B L O C K S D G 1 8 0 

P L U M M E R B L O C K S D G 

1 1 . 0 0 - 3 1 3 - 8 0 1 / 

1 1 . 0 1 - 3 1 3 - 8 0 0 / 0 

0 0 . 0 5 - 0 2 1 - 2 4 0 / 0 

0 0 . 6 1 - 4 1 3 - 6 0 0 / 0 

0 0 . 6 0 - 0 0 1 - 0 0 6 / 0 

0 0 . 5 0 - 5 1 7 - 6 0 1 / 0 

0 0 . 5 0 - 0 0 0 - 1 3 0 / 0 
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.... • / 
1 

> 9 0G/61-413̂ 6'607,6cSM)i ' 
• • * J".-' J U' 

• 
S H A F T ' S E A L I N G ' ' 11-4301' ' 

! 
I-

Tf̂  . is 
fjqgeVNjrw, 38 , C 

10 C O U P L I N G ST, A R P E X N E N 2 0 0 ' 21,G 
n 00.44-141..,l!06|'/0(SF.) 

• ! ' 

C O U P L I N G G U A R D . S T 3 7 - 2 
•"' / • .1 , ' 1  j'i'iHi 

12 , lir l.Ji. 
oo.42-(zb5-qo'̂ 45'(sFr" ' 

• D E F L E C T O R A N D 
CO'OT.iTlNa D T S C 

. ' ' 1 " .t • . ; ' !' 
1 4-);ifVii • ' 'i-'iiii 

13 00.44-261-0'21 /O (SF).. 1 D E F L E C T O R A N D 
C O O L I N G D I S C G U A R D 

ST37!,.. ' . . , ^ • ; G A L V A N I Z E D , V;. 
K 0 0 . 44-271^05^^/;0(3)., • , 1 •' • 1 A N C H O R A N G E . F O R 

: 
TFf K 0 0 . 44-271^05^^/;0(3)., • , 1 •' • 1 

COOT.TNG: D T R C 'aTT/TRnr •. ST37T:2' - • • r':;- .'1": ! • •"GALl/Al^rZlLD;" TFf 
15 YIBRAi;iON -r ' 

suf^M^i^iioN U N I T 
h 1 V I B R o b o N T R O L 1 0 0 0 . i ' . ' ' . 1 1 •ih, i'Mii,-: U' 

16 *|l V ? * ' »» • , . 
i 

3 0 H E X A G O N S C R E W D I N - 9 3 3 
1 • 

1 . 4 5 7 1 M 20 X 6 0 , ' ' ' • i-'i. i; 
17 3 0 D I S C D I N 126 1 . 4 5 7 1 22 

1, 

18 30 H E X A G O N N U T D I N . 9 3 4 1 . 4 5 7 1 M 20 / 

> 

I  .*  "^...t  i'*  c.\f 
11'.  -

NDE> NO. CV̂TE NAME PIECE ORDER-NO. 
1 2 4 1 1 2 0 0 

DESIGNATION: RADIAL-FAN 

TYPE: R 113/1500 KP • 

RETURN FOR: 
RFPI AfFD  RY-

DATE 

PARTS LIST 
N O . 1 1 . 0 1 - 3 1 3 - 8 0 1 / ( S M ) 

DRAWING NO:ii.00-313- 01/ il) OF. 4 

NAME CHECKED UP TOT WT [KG I 



r ir i t ' " ' • ' 
: p / 1 •• • ; 

p '  t 

1 5 6 • 7 ' • 6 IO 11 • 
1 

... 

E PART DRAWING- PARTS'LIST: NO': -
I T E M - N O . •.""'.il'^-* 

INDEX CH • DESIGNATION .; 
STANDARD SPECIFICATION : MATERIAL '• DIMENSION REMARK DISR - WT.> . 

19 • - • i i - .^ u ' t. , I 
• fl' 'PACKING CORD" : TEFLON 7 mm X 3700 LENGTH 1  J 

20 • f.: i t - ' S" • 
; J ' • "60 • 

. • ) . . l\  •  ( ' t . : v -
HEXAGON: SCREW DIN 933 l .U57i ' M 20 X ' so . . • 

21 1 60 'Disci. ; ! . DIN' 12e 1.4571 22 : 
• 

22 h i • • 6b' HEXAGON NUT DIN 934 
i: \! . 

1.4571 M' 20 • 
23 i.  •  1 

'il-1- t  • 

•l-
1 1 

PACKING' CORD- ' i ' ' ' ' - ' ' TEFLON • 7  mm -x 5800 LENGTH 
; 

/ i 

2^ 
1 
4 

eiLAMBINS" SLEEVEi '-
DIN 1481 • 1.4571 l b X 60 

25 
t 

' 6 HEXAGON SCREW DIN 933 1.4571 M 20 X 50 
2 6 6'i 'DISC' • ' DIN'126 1.4571 ' 22 ' 
27 6 

1 
,HEXAGON NU,T, DIN 934 1..4571 M. 20 • 

2 5 ^ 4 "HEXAGON SCREW DIN 93G 5.6 M 36 X 160 : 
2 9 

' I 4. DISC DIN 126 ST 39- • •• , • 1 
. > • 1; , 

1 1 

3 0 4 .SPRING WASHER DIN-127 SPRING 
RTFFT. B 36 1 • 

1 J - ' 1-.; 
- -

31 ^r-  1 •_4 HEXAGON NUT DIN 93^ 5. i M..36 • . J  t 1 

32 I. 1 .•: 
' 2 ' 

• }• i  •  •  '1 ' • {{-j-" 1 

TAPER PIN DIN 25e ST 12 X 120 
1; 

33 "i • •  .f  • • - - • 2 HEXAGON NUT-' DIN 93^ 5. M 12-
I 

'r:: 
3A • 8 HEXAGON SCREW DIN 933 1'.4571 M 12 X 50 • i 

1 

35 I 

. 8 DISC DIN 12e 1.4571 14 
36 < 

1 1 PACKING CORD • TEFLON 7 mm X 1300 LENGTH 
CHANGE 

NO. 
DATE NAME PIECE O R D E R - N O . DESIGNATION: RADIAL-FAN PARTS LIST 

NO. 11 .lOi-: 313-801/' (SM ) 
SHEET' 

2 
1 12411200 T Y P E : . R 1 1 3 / 1 5 0 0 K P 

RETURN FOR: D A T E h 
I R E P L A C E D BY: 3 . 0 7 1 9 8 * f 

DRAWING N 0 : 1 1 . 0 0 - 3 1 3 - 8 0 1 / ( 1 ) 

CHECKED UP 

OF 4 
i 



r-

• • t 
7 "5" 7 7 7 11 

PART DRAWING-PARTS LIST. NO. 
ITEM - NO. INDEX CH PIECE DESIGNATION 

STANDARD SPECIFICATION MATERIAL DIMENSION REMARK DISP 

37 

38 

39 

40 

A2 

43 

A4 

45 

S T U D D I N 9 3 8 1 . 4 5 7 1 M 10 X 25 
S E A L E D B Y MI A N S 
IGF P T F E - T A P l 

D I S C D I N 126. 1 , 4 5 7 1 11 

H E X A G O N N U T D I N 9 3 4 1 . 4 5 7 1 M i O 

P A C K I N G C O R D T E F L O N 7 m m X 2 5 0 L E N G T H 

H E X A G O N S C R E W D I N 9 3 3 5 . 6 M 12 X 3 5 

D I S C D I N 1 2 6 S T 14 

H E X A G O N N U T D I N 9 3 4 5 . M 12 
H E X A G O N S C R E W D I N 9 3 3 

D I S C ^ D I N 1 2 6 

5 . 6 M 10 X 2 5 

S T 11 

46 

47 

48 

49 

50 

51 

52 

53 

vv 

H E X A G O N N U T D I N 9 3 4 5 . M 10 

H E X A G O N S C R E W D I N 9 3 3 5 . 6 M 8 X 25 

D I S C D I N 1 2 6 S T 

H E X A G O N N U T D I N 9 3 4 5 . M 8 

8 H E X A G O N S C R E W D I N 9 3 3 5 . 6 M 2 4 X 1 2 0 
•ill 

S H E E T M E T A L ST37-.2 0 1 0 0 X 10 

D R I V E M O T O R T Y P E 4 0 0 M 
D E L I V E R Y F A 
W I E G A N D 

'4 H E X A G O N S C R E W D I N 9 3 3 5 . 6 M 2 4 X 1 2 0 

54 

» NDÔ  CHANGE 
NO. CV\TE 

D I S C . D I N 1 2 6 S T 26 

NAME PIECE ORDER-NO. 
1 2 4 1 1 2 0 0 

DESIGNATION: RADIAL-FAN 

TYPE: R 1 1 3 / 1 5 0 0 K P 

RETURN FOR: 

PARTS LIST 
NO.11101-t.313x8Ol/ ( S M ) 

DRAWING NO: 1 1 . 0 0 - 3 1 3 - 8 0 1 / (1 

SHEET 

OF 4 

REPLACED BY: 
T DATE 1 NAME 
EMm^smfri^^ 

CHECKED UP TOT. WT.IKGI 



' f  rl ' 
-r- • 

• 

' -•.. r 

1 2 4 5 6 • 7 8 9 lO 11 - 12 1 
E PART DRAWING- PARTS 

ITEM-NO. 
l i s t NO. • 
1 C 

C 1. ' 
INDEX OH PIECE DESIGNATION 

STANDARD SPECIFICATION MATERIAL DIMENSION REMARK DISR WT.--: 

55 •n 
• 4 H E X A G O N N U T D I N 9 3 4 ,5. M 24 

56 
"i'flM  , ; j 

0 0 . 7 2 - 3 2 1 - 0 0 5 / 0 ( 4 ) : ' 14 A N C H O R S C R E W ST 37 M 20 X 700 G A L V A N I Z E D t 
I ' 1 •. • ^ 

• i'-'l 
'ff.'!  1 «•• > 1 ; 

1 

1 ' " ' 
i ' 

1 ' 
• • ' -J' • i 

• ' 

• 

• 

. -Ji f  •• V 
•"( 1 

1 ' i' ' . ' ' ' • ,. 
f  I  V 

i 
• -i'l 1. 'l ; • ' • tl j I 

li'! 
' i!. 1 • 1 • t 

/ i 
'1 

• r , . 
• 1 • 

- (. 

_ , • ! . • 1 . ' 1 
"irrir 

.. 
•,  *  •  , •  • ' "irrir 

.. 

K U  l̂ -- . i; • ; •; • 1 1 • '"1 • 
. 1 i 1 ,} , J. 

r ' 
- v, t • - • 

< 

. . 

/ . 

-

INDEX NO. DfiJE NAME =1ECE ORDER-NO. 

12411200 
DESIGNATION: R A D I A L - F A N 

TYPE: R 113/1500 KP 

RETURN FOR: 
RFPI Arpn RY-

DATE 
9 m IQfiU 

PARTS LIST 
N O . 1 1 : 0 1 - 3 1 3 - 8 0 1 / (SM) 

DRAWING. N 0 : 1 1 . 0 0 - 3 1 3 - 8 0 1 / ( 1 ) 

NAME 
'tUirfil 

CHECKED UP 

SHEET 
4 

OF 4 

TOT WTlKGl 



life; : B 
T 7 TT s 

PART D R A W I N G - P A R T S ' L I S T NO! 
I T E M - N O . i 

INDEX C H ReCE D E S I G N A T I O N 
S T A N D A R D S P E C I F I C A T I O N 

M A T E R I A L D I M E N S I O N R E M A R K 01SR W T . 

11.0)0-313^809;^^^^ ^ S r ) ' I M P E L L E R 1 . 4 3 1 3 0 1 6 i O 

00.12-933-j8p|o)y'^6 (2)'.; H U B . , . 1 . 4 3 1 3 0 2 8 0 / 1 4 0 X 1 6 5 

7 6 0 , 0 

.ONE U N I T •41, o; 
j>  -(.j It. 

0 0 , 1 3 - 9 5 3 - 0 0 2 5 ^ 0 ( 4 ) . H U B C O N E 1 . 4 3 1 3 12 m m 

0 0 . 4 0 - 8 1 9 - 6 0 6 / 0 (' 2)' 

5 1 , 5; 

SHAFT,. 0 3 5 0 1 9 0 X 1 7 3 4 . 3 1 2 , 0 : 

| 3 E 
8 

Mmrv F I T T I N G KEY- D I N 6 8 8 5 / I S T 6 0 A 3 6 X 20 X 1 4 0 ••o;8i 
, .t • i 1,. f 

>!f  . 
F I T T I N G K E Y D I N 6 8 8 5 / 1 S T 6 0 A 22 X 14 X 8 0 

i . 
0 0 . 4 2 - 3 0 9 r ( D 1 0 / 0 ( 4 ) S H A F T P R O T E C T I V E 

S L E E V E 

0,2.' 

1 . 4 3 1 3 0 2 0 0 / 1 6 5 X 1 5 1 

r • 
ROUND" C O R D R I N G V I T O N L 0 1 8 0 X 4 OM  THiS  SU  eP^ 

R O U N D C O R D R I N G V I T O N L 0 1 6 5 X 4 

10 
11 

12 

13 

15 

16 

17 

P A C K I N G C O R D T E F L O N 

0 0 . 4 1 - 0 0 3 - 6 0 7 5 / 0 ( S F ) 

G O R E - T E X 
3 mm y .'̂ On T.RNaTH ' 1 

H U B - S A F E T Y D E V I C E 1 . 4 5 7 1 0 1 4 0 5^8:1 

T H R E A D E D P I N 5.6, 

I' • 
0 0 . 14-493t.004/CX<-SF4-~ 

H O L D I N G F I X T U R E F O R 
mNAFlfrTOUNTERWKiGTHr^' t f ^ t 

tCEX 
C H A N G E 

NO. DATE ^ E PIECE 

. 1 

O R D E R - N O . 

1 2 4 1 1 2 0 0 

DESIGNATION: R O T O R , L E F T 

T Y P E : R 1 1 3 / 1 5 0 0 

R E T U R N FOR: I D A T E 
REPLACFD BY- CTSvai^ 

P A R T S LIST 
N O . 11:.01-313- 0 0 / ( S M ) 

S H ? ? ? ' 
1 

DRAWING N O P O . 0 5 - 0 2 1 - 2 4 0 / 0 ( 3 ) OF 1, 

N A M E CHECKED UP TOT. WT.(KD1 11.7.0,C 



• \ ! 

Ii: 
I " " 5 i 5 5 • 7 6 5 i O -

E PART DRAWING- PARTS LiSTt NO. 
I T E M - N O . - . • - ' I v V : - - INDEX CH pipnp : DESIGNATION 

STANDARD SPECIFICATION MATERIAL DIMENSION REMARK DISR :WT.' , 

1 . • • • . • 
0 0 . 5 2 - 2 1 7 - 6 0 0 / 0 ( 1 ) • 1 B E A R I N G C A S I N G - G G G 4 0 3 6 2 . 0 

2 0 0 . 5 5 - 1 1 7 - 6 5 4 / 0 ( 2 ) 2 B E A R I N G C O V E R G G G ' 4 0 4 7 , 0 

3 t 
.•c 
c 

1 
G R O O V E D B A L L • 
B E A R I N G S P . -ST 6 0 3 6 M . C 3 11 .0 

4 
( • 
1 

I 
C Y L I N D R I C A L R O L L E R 
B E A R I N G S P . S T N u 1 0 3 6 M 1 C 3 1 0 . 9 

5 !:. 1 
0 6 . 5 5 - 4 1 1 - 6 0 3 / 6 ( S F ) 1 D I S T A N C E B U S H S t 3 7 

• 
1 '"24'.'7 

6 t G R O O V E N U E S t 3 4 K M 3 6 
1 

3 , 7 

7 - ' • i.•-/i"- 1 L O C K I N G P L A T E S t M B 36 ' o . 2 e 

8 0 0 . 4 2 - 1 0 9 - 0 1 5 y 0 ( 4 ) ' 1 D I S T A N C E B U S H 
> 

c is'/si 0 2 0 5 / 1 7 4 X 76 
• • . . (• , 1 

5 , 3 ' 

9 0 0 . 4 2 - 1 0 9 - 0 1 6 ) 0 ( 4 ) 1 D I S T A N C E B U S H C - 1 5 / S 1 0 2 0 5 / 1 9 0 X 1 0 0 
. 

3 ; 8 

10 2 
G R E A S E NiDPPLE 

5 . 8 ; M 10 X 1 • i 

11 • . j ^̂  _ y-
f  1 1 • . V E N T I L A T I O N F I L T E R 

•' •1, 
B F 1 5 

12 •• . • I 
-'I . 1 G A S K E T / . F I B E R 27  x 2 a 0 1 x l 5 

13 
I i: -4 . H E X A G O N . S C R E W D I N . ,933 '5, r M i - e - f x - ^ e ^ 

• 

K 4 
• 1 

D I S C D I N 1 2 6 
- J 

S t 18 

15 
• . . 

4 H E X A G O N N U T D I N ' 9 3 4 5 , •• M 1 8 

16 16 H E X A G O N S C R E W D I N ^ 9 3 3 5 , 6 M 1 0 X 3 5 

17 
16 S P R I N G W A S H E R D I N 1 2 7 

S P R I N G 
S T E E L B 10 

18 1 2 H E X A G O N S C R E W D I N . 9 3 3 .5,6 M 2 0 X 7 0 

^ NDE> 

& 
NO. 

«^ 

OfiJE NAME ^BX. ORDER-NO. DESIGNATION: S C H I E L E 
P L U M M E R B L O C K 

T Y P E : " SDG 180 

RETURN FDR: 
iREPLACED BY: 

'DATE 
smlSM 

PARTS LIST 
NO-OP. 

sH^sr 
1 

DRAWING' NO: 00.50-000-130/0(1 

NAME 

OF 

CHE<;:KED UP (tot. WT.tKPl470,.0---j 



• . 
- \ 

• •j 

1 2 • - 3 . - -̂v . 5 6 1 8 9 10 11 
E PART DRAWING- PARTS LIST NO. 

ITEM-NO. INDEX CH RBCE DESIGNATION ' 
STANDARD SPECIRCATION MATERIAL DIMENSION REMARK DISP WT. 

19 ' - • - • . 1 12 D I S C .DIN 1 2 6 St 12 

20 
1 » 

[HEXAGON N U T D I N 9 3 4 . 5 , " M 2 0 
t 

21 t. 
2 r A P E R P I N D I N 2 5 8 8 , 8 M 1 0 X 65 

22 2 S E X A G O N N U T D I N 9 3 4 5 , • • M 10 

23 i , 
• i 1 

ANGULAR OIL LEVEL 
I N D I C A T O R M S 

N o . 8 . 1 7 0 1 
R 1 / 2 " H = 73 m m 

24 ir • 1 D R A I N S C R E W D I N 9 1 0 4 , 6 R 1 / 2 " O N B A C K 

25 • 

. 1 B A S K E T D I N 7 6 0 3 H E R O N B A C K 

26 3 E A L I N G C O M P O U N D E P P L E T Y P : 

27 • • -

26 : • 

29 i' L E V E L = 58 m m 

30 4 I N I M U M - M A X I M U N = 8 mn • 

31 .. 1 if' '. 1 -tt • . ..•» • I- - I' 
f  1 • ' • ' • 

1 

32 • 1 
• ' ' 1 ' 

• ) • -
j •• 

33 

3A 

35 • 

36 T 

i  . 

-f.-.  / f iS 
CHANGE 

NO. DATE NAME RECE ORDER-NO. DESIGNATION: 
P L U M M E R B L O C K 

PARTS LIST 
NO. 0 0 . : 5 0 - 3 1 7 - 6 0 1 / 0 ( S M ) 

SHEET 
2 i  . 

-f.-.  / f iS I-

TYPE: •SDG 180 DRAWING N O P O .50-000-130/0(1) OF 2. >eSBKI 
h 

TYPE: •SDG 180 DRAWING N O P O .50-000-130/0(1) OF 2. >eSBKI 
h 

• • . RETURN FOR: " . DATE NAME CHECKED UP TOT. WT.IKGI 4 7 0 , 0 ' REPLACED BY: Tahe! TOT. WT.IKGI 4 7 0 , 0 ' 



Niveau: siehe Stuckliste 
LEVEL: SEE PART LIST 
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l>?vel should b'-' betwe'-̂ n ihe 
up|""?i llrif?  8ii'J the nildrllf'  lliio 

When H.V.R, l unnliHj 
llie Oil If̂ -ve!  sfujiuki  he 
be t v/ê it 1 I! ir;' III I • li:il e 11 r i-? 
nt'id lower Itne 
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OD 
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/ 
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M.v.i-;, Oil I ovel 
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Uate." 2 Aiijiu«i 
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ifî jf. MAt/Sni/IOl 



• J L « * OtB ^ 
11) Enclosures 

D 11. 

sheet ^  of  1 

Schiele r e f . No. 1 2 4 1 1 2 0 0 

Customers order N o . 2 5 9 0 - 7 5 - 8 3 . 0 1 

Blower type r 1 1 3 / 1 5 0 0 K P 

D e s i g n a t i o n D o c u c e n t a t i o n No, Firm 
sheet 
Nos. 

M E A N S O F P R E S E R V A T I O N 

M O U N T I N G I N S T R U C T I O N S H A F T 
S E A L I N G 

L U B R I C A T I O N I N S T R U C T I O N 

P L A N O F T H E P O S I T I O N S O F T H E 
L U B R I C A T I N G P O I N T S 

D 1 4 . 0 0 . 0 2 4 E S C H I E L E 

O P E R A T I N G I N S T R U C T I O N 
B E A R I N G S 

T E M P E R A T U R E S U P E R V I S I O N 
B E A R I N G S 

O P E R A T I N G I N S T R U C T I O N C O U P L I N G 

V I B R A T I O N S U P E R V I S I O N U N I T 

L I M I T O F J U G M E N T O F T H E 
Q U A L I T Y O F V I B R A T I O N 

M E A S U R I N G O F T H E Q U I E T N E S S 
O F R U N N I N G 

W A T E R I N J E C T I O N 

0 0 . 5 6 - 6 0 0 - 4 7 5 / 0 ( 3 ) 

1 1 . 0 0 - 3 1 3 - 8 0 1 / (1) 

S C H I E L E 

S E E U N D E R 10 

A R P E X N E N 2 0 0 

V I B R O C O N T R O L 1 0 0 0 
I 

D 1 6 . 0 0 . 0 0 2 E 

D 1 6 . 0 0 . 0 0 4 E 

F L E N D E R 

S C H E N K 

S C H I E L E 

S C H I E L E 

Date: 3 . 0 7 1 9 8 ^ Name: ^ i r e / • C.SCHIEIE&CO ESCHBORN TAUNUS; (BiHim) 



T y p e 
P r o t e c t i n g 

film 
A p p l i c a t i o n for 

1 

especially necessar;y 
characteri sties 

D u r a t i o n of 
p r e s e r v a t i o n 

A oily inside preservation 
of gears and bear-
ing casings 

later it must be 
compatible with 
the used lubricat-
i n g oils 

p r e s e r v a t i o n for 
t r a n s p o r t a t i o n , 
minimum 12 m o n t h s 

B lipoid preservation of 
polished parts, 
sealing surfaces 

it m u s t not give 
off any a c i d s , 
it m u s t be wash-
able with petro-
leum 

longtime preserv-
a t i o n , 
m i n i m u m 12 months 

C w a x y 
firm 

preservation of 
shafts 
couplings 
spare parts 

it m u s t protect 
against salt-
water and be 
scratch resistant 

continuous pre-
servation for 
machine p a r t s , 
minimum 12 months 

22) Means of P r e s e r v a t i o n D lk.00»02k  E 

S u p p 1 i e r s 

Type Esso Shell Valvoline M o b i l 

A R S 555 Ensis 
oil L 

Textyl 
R i t z o l R 6 
R i t z o l R C 6 
5IIM 

Mobil 
arma 

525/ ' 
524 

B RS 595 SDC 502 C 

C R B 324 MD 846 KI9 
506 

M o b i l 
arma 

655 

In oil supply units type A must not build up any residues which t 
the.fine filters of the oil circuit. 

lock up 

17.12.1979 - W u / s z G. SCHt£lE & CO . ESCHBORN iTAUNUS: 
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H • 
- • , 

, 1 , ; . . ; ^ 

1 2 5 6 7 '9 10 
E PART DRAWING- PARTS'LI 

ITEM - NO. : 
ST NO. • INDEX CH ' RBCE • DESIGNATION 

STANDARD SPECIFICATION MATERIAL DIMENSION REMARK DISP. ...WT,-,;" 

1 1 . C A S I N G . 1 . 4 3 0 1 T W O - P A R T .1 

2 • 7 S E A L I N G RiriG E lb' K 
IN THREE PARTS 
OR SECTION 

. I.. 

3 1 

1 

-vl;.' : • :.' - ' • 7 srtlING ;. ' .. 1 . 4 5 7 1 • f 

4 V • 1 '.n." 

7 S T O P PIECE"- 1 . 4 5 7 1 • , -l 

5 •  i  ' 
•* «. 1 • 

II 

6 jri 
1 

• 1 
' 

7 . .. ; , -

8 i .j ..... 

9 I.>|H, t-'iV 1 1  • 
" i 

• r _ r - r - ' , ' . . 
1. 

: -1. 4lj 1' • 1 

10 ". "-hi • • . y.  . U.i • <>- - ^ ... ; »' J t • • 1 1 , ••• 1. 1 , • . 1 

11 :  \ v.-i 1 ' • f ' 
-I . . . . • 

12 ' - Vr\i  i 

•• -1 , 
• - i . • 

1 ' 1 

. • «i 

• , 

13 K' . 
• >-:{ ' ' i . 1 . . 1 :  Mi:. r : 

• i  •«. 
1 • ; 

R 
1 

J ' / - i : . • •i; 4! 
f i; 

15 

16 •1 A 

17 

18 

yHQtj^'yfe 

CHANGE 
NO. 

CVVTE NAME =IECE ORDER-NO. DESIGNATION: SHAFT SEALING PARTS LIST 
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Grease 

Ventilator  Back  Wall 

Abb.l 

t 1 

•I 

ASSEHBtY AMD OPERATING INSTRUCTI^S ^ 

1« Cheek eon®«ntrlo running of ehaft 8l8«vs* 

2, Th» shaft alavva aust bs ground SMOoth to nominal diaenaion 
with fit hfi (Far rapair work underaizad ringa can be aada), 

3. Insert flat saal. 
4. Place hoae apring Itaa 3 with lock pieoe Iten 4 around the 

shaft and hock in. 
5, Inaert the aognanta of tha seal ring Itea 2 into the closed 

apring according te their identification aark (aee picture 2). 
It ie to be observed that the looking pieoe ia placed into 
the locking groove ef the ring aegaent. 

6, Aligne the e^al ringe Item 2 according to the chamber spaoing 
of the housing Item 1 on the ahaft, 

7. Greaae houaing ohambere dightly with apecial grease (eee § 13). 

8, Push the bottom housing half (with locking g^oovaa) onto the 
seal rings Itsa 2,whereby a alight readjustment of the seal rings 
Item 2 is required, 

9. Turn the houeing half downwards and inaert the locking pieces 
Item 4, into ths locking greaves of tha bottom houaing half. 

10. Put top houeing half in place and screw on with the bolts Item 5. 

11. Aligne the heuaing Itea 1 to the shsft and acrew to the 
ventilator (Itea 6). 

12. Connect any poasible euction - or eealing gas conduit pipes. 

13. In case of shaft seala with grease locks, it is important when 
aelecting the greaae to pay attention to tha operating temperature 
and to the compatibility with the conveying medium. At normal 
teaoerature of 40°C a hot bearing greaae having a dripping point 
of 190®C ia aufficient, at higher temperaturea epecial grease ^ 
(like E 600) ia to be used. 

E x i s t i n g g r e a s e c h s m b e r s t o be f i l l e d w i t h g r e a s e . 

- 2 -
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Abb. 2 

t 

Tha greaas has to ba auppXied alouly to tha graaaa chaabars 
uhlla tha rotor la rotating* Tha raqulrad graaaa quantity 
la obtained as soon aa tha reaiatanca during pushing incraaaaa 
(use only handpraas or atauffar buahl)« It ia not parmittad to 
forca additional graaaa in^ ainca otharuiaa tha part aactiona of 
the adjacent aaal rings could ba forced apart. 

14.A further rasuppXy with* grease,should only take place if tha shaft 
aaal leaks* 

15«If a ttaintanance-fraa operation ia dasired, auitabla graaaa aupply 
aupply devices can ba delivered* 

1 

naintanance 

Each aaaling aasanbly should once a year be disaaaeablad during 
tha inspection of tha blouar and cleaning and checking of the 
seal rings ahould take place* 

Tha diaaeter fit on the running aurface of seal ring and shaft 
aleave ia good if tha aaal ring anvalopaa tha ahaft aleeve 
without play* 

If tha play baconas too large^ the seal ringa have to be 
replaced* 

G.SSPSY  KG  DU/SBURG 
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LUBR CAT NG INSTRUCTIONS FOR CUSTOMER-
ORDER-No.: 2590-75-63.01 MAELOR 
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Schmieranweisung zum 
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6)SPRAYLABRiCATim KINDOFLLBRICATION DLUBRICATING NIPPLE 2) FLOODED LUBRICATION 3)GREASE f^lLLlNG . , C R E A § C E N T R A L 
LUBRICATION 

c.OIL CIRCUUTIW(5 
LUBRICATION 

Art der Schmierung 1) Schmiernippel 

3 
2 ) T Q u c h s c h m i e r u n g 3)Fettfullung 6)Fettzentralschmierg. 5)0lumlaufschmierung 6 ) S p r u h s c K m { « 

1 I 2 T 7 i Q . 
LUBRICATING 

POINT 
" W 

DESIGNATION 
KIND OF 

LUBRICATING LUBRICANT 
QUANTITY PER LUBR 
~ " SIT 

m 
Schmierstellen 

Nr lAnzoht 

FlI^T RLLIWE FILliNG 

LUBR CATIONS 
INTERVALS 

0P6RAT1J 

LUBRICATIONS 
CHANGING 
m V E O F O P E R A T l l 

REMARKS 

Bezeichnung Art der 
Schmierung Schmierstotf 

Menge jeSchmierstel. 
01 in I / Fett in cm^ 
Erstfuilg. INochfullq. 

Schmier-
intervoll 

(Betriebsstunde) 

Schmierstoff-
wechstl 

(Betriebssturyje) 
B e m e r k u n g e n 

BEARING 
Lager 

VG 
jW. 

2000 

II GREASE CHAMBER-BEARING 
Fettkammer-Lager 1000 

RE L U B R I C A T E U N T I L F R E S H G R E A S E ^ : 
C O M E S OUT OP; T H E " S H A F T E N T R Y - ; ^ 
n a c h s c h m i e r e n b i s f r i s c h e s F e t t a u s d e m ^ 
W e l t e n d u r c h q g n q a u s t r i t t . . 

, 
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T E M P E R A T U R E S U P E R V I S I O N 
B l o w e r B e a r i n g s 
O i l L u b r i c a t i o n 

D 1 4 . 0 0 . 0 1 0 

s h e e t 1 o£ 1 

T h e t e m p e r a t u r e s u p e r v i s i o n is m a d e o v e r f i r m l y m o u n t e d m e a s u r i n g 
u n i t s w i t h / w i t h o u t c o n t a c t d e v i c e , t h e r m o e l e m e n t s / r e s i s t a n c e t h e r 
m o m e t e r s as t e m p e r a t u r e t r a c e r , w h i c h m e a s u r e t h e t e m p e r a t u r e a t 
t h e o u t s i d e o f t h e b e a r i n g o u t e r r i n g , 
w i t h l o c a l a n d / o r r e m o t e i n d i c a t i o n . 

M e a s u r i n g u n i t : m a k e t y p e 

S u p p l y : S c h i e l e / c u s t o m e r 

T h e b e a r i n g t e m p e r a t u r e is d e t e r m i n e d b y t h e f o l l o w i n g f a c t o r s : 

l o s s o u t p u t o f t h e b e a r i n g 

h e a t s u p p l y f r o m n e i g h b o u r i n g h e a t s o u r c e s 
h e a t e m i s s i o n to t h e s u r r o u n d i n g s 

L o c a t i o n o f t h e b l o w e r 

P r o t e c t e d b y a r o o f . . . 

A m b i e n t t e m p e r a t u r e m a x ^ C 

M e d i u m b e a r i n g t e m p e r a t u r e a b t . . . . . ° C 

A l a r m r e l e a s e a t b e a r i n g t e m p e r a t u r e . C 

S w i t c h i n g o f f o f t h e b l o w e r a t b e a r -

i n g t e m p e r a t u r e . 

T h e r e a s o n f o r t h e t e m p e r a t u r e r i s e h a s t o b e f o u n d o u t . 

1) C h e c k o f t h e o i l l e v e l 

( o i l l e v e l h e i g h t d u r i n g s t a n d -
s t i l l m a x m m 
o i l l,evel h e i g h t d u r i n g o p e r a t -
i o n , m e a s u r e d f r o m t h e l o w e r s u r - m i n m m 
f a c e o f t h e b e a r i n g c a s i n g ) 

r e m e d y r e f i l l o i l ' 

2) C h e c k o f t h e o i l q u a l i t y 

( a p p e a r a n c e , c o n t a m i n a t i o n , a n a l y s i s ) 

r e m e d y c h a n g i n g o f t h e o i l 

3) L i s t e n i n g t o t h e b e a r i n g s f o r e x t r a o r d i n a r y n o i s e s w h i c h p o i n t 
a t d a m a g e s o f t h e b e a r i n g s 

r e m e d y c h a n g i n g o f t h e b e a r i n g 

a s k a b e a r i n g e x p e r t f o r a d v i c e 

SCHIELE GMBH ESCHBORN 
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D e s c r i p t i o n and M o u n t i n g Instruction 
for T w o - B e a r i n g C a s i n g , type: SDG 
w i t h Distance Bush 

D 15.00.002 E 

Sheet 1 of 5 

1. De s c r i p t i o n 

In the split b e a r i n g c a s i n g , a cast c o n s t r u c t i o n , loose and fixed 
"bearing which are oil lubricated a r e a r r a n g e d . 

At the lower part of the b e a r i n g c a s i n g is at one side an oil 
level i n d i c a t o r with oil level marks and at the other side an 
oil outlet s c r e w . 

In the upper part of the ca s i n g is a threaded bore for the venti-
l a t i n g f i l t e r , through which the oil is filled in. The split bear-
i n g covers have at the outside grease chambers which are connected 
with l u b r i c a t i n g nipples over b o r e s , and a t the inner side are 
oil c a t c h i n g grooves with draining bores in the lower p a r t . 

The grease filled chambers prevent the entry of dirt into the 
b e a r i n g ca,sings and the oil c a t c h i n g grooves prevent the pene-
tration of oil. 

On the shaft beside the bearings a r e centrifugal d i s k s , which 
dip into the oil and if they turn they spray the oil for lubricat-
ion into the b e a r i n g s . 

f 

2. M o u n t i n g 

2.1 M o u n t i n g of the bearings onto the shaft 

Clean the shaft and check the tolerance compliance of the 
b e a r i n g s e a t s . 

H e a t the complete b e a r i n g , r e s p e c t i v e l y the b e a r i n g inner r i n g 
i n a clean oil bath to abo u t 80® C. 

' Whe n h a n d l i n g the b e a r i n g s only clean r a g s , which do no t un-
r a v e l , have to be us e d . 

A t the f i x e d b e a r i n g an arrow on the outer r i n g shows the 
d i r e c t i o n of the axial force a r i s i n g at the shaft. 

/first 
The h e a t e d ' b e a r i n g will be pushed onto the b e a r i n g seat u p to 
the s t o p , it must sit close on the whole c i r c u m f e r e n c e . 
Push the distance bush onto the shaft. 
Push the heated second b e a r i n g u p to the distance b u s h . 
Turn l o c k i n g sheet and shaft n u t tightly to the b e a r i n g . 
A f t e r c o o l i n g down of the bearings r e t i g h t e n shaft nut and 
lock i t . 
Push the distance bushes onto the shaft and lock them. 

2.2 M o u n t i n g of the shaft into the b e a r i n g c a s i n g 

Clean the b e a r i n g casing and check the b e a r i n g s e a t s . 

Place the shaft carefully into the lower part of the b e a r i n g 
c a s i n g . 

SCHIELE GMBH ESCHBORN 



Description and M o i m t i n g . I n s t r u c t i o n 
for T w o - B e a r i n g C a s i n g , type: SDG 
with D i s t a n c e B u s h 

D 15.00.002 E 

Sheet 2 of 3 

Do not tilt the s h a f t , it must be easily t u r n a b l e . 
Clean the division joints of the bearing c a s i n g and apply 
the luting agent t h i n l y . 
Place the upper part of the b e a r i n g c a s i n g c a r e f u l l y onto the 
lower part and b r i n g it over the guide pivots into the right 
p o s i t i o n . 

Screw the casing parts t o g e t h e r . 
Clean the bearing c o v e r s , apply l u t i n g agent and screw them 
o n . 

The shaft must be turnable by h a n d . 

W h e n m o u n t i n g the i m p e l l e r and coupling use a draw i n g - o n d e v i c e , 
if n o t , the shaft has to be propped in such a w a y that no im-
pacts can be transmitted from the b e a r i n g s . 

t 

f 

5 . C o m m i s s i o n i n g 

Before commissioning the c o r r e s p o n d i n g oil (see table of choice 
for l u b r i c a n t s ) is filled in through the bore for the v e n t i l a t i n g 
filter slowly until the oil level is at the m a r k i n g at the oil 
level i n d i c a t o r . 

Screw in the v e n t i l a t i n g f i l t e r with gasket at once so that the 

oil w i l l n o t be co n t a m i n a t e d . 

T h e n the sealing grease (see table of choice for l u b r i c a n t s ) w i l l 
b e pressed through the l u b r i c a t i n g nipples into the grease cham-
bers until it penetrates at the shaft entry. 

D u r i n g this the shaft has to be turned slowly b y hand so that the 
grease w i l l be equally d i s t r i b u t e d in the chambers (remove excess 
g r e a s e ) . 

I 

A f t e r commissioning of the m a c h i n e check the b e a r i n g temperatures 
a t first in shorter intervals and w r i t e them d o w n . 
See "Temperature s u p e r v i s i o n " . , 
The b e a r i n g temperature increases at fir s t , reaches a f t e r several 
hours its h i g h e s t point and then decreases to its final h e i g h t . 

L i s t e n to extraordinary noises of the b e a r i n g s . 

4» M a i n t e n a n c e 

A f t e r the first 300 to 500 operating hours the oil f i l l i n g will 
b e d r a i n e d , the condition of the oil be checked and fresh oil 
w i l l be filled i n . 

The further oil changes have to be effected a c c o r d i n g to the 
operating conditions r e s p e c t i v e l y according to the statements in 
the " L u b r i c a t i n g i n s t r u c t i o n " . 

SCHIELE GMBH ESCHBORN 



D e s c r i p t i o n and M o u n t i n g Instruction 
for T w o - B e a r i n g C a s i n g , type: SDG 
with Distance B u s h 

D 13.00.002 E 

Sheet 3 of 5 

Du r i n g normal operation the m a i n t e n a n c e of the "bearings is re-
stricted to the check of the b e a r i n g temperatures, the l i s t e n i n g 
of the b e a r i n g s for e x t r a o r d i n a r y n o i s e s , the r e f i l l i n g of oil 
up to the stated mark at the oil level glass and the r e p r e s s i n g 
of grease into the grease c h a m b e r s . 

The h i g h e r the contamination danger the more often grease has to 
be r e p r e s s e d . 

In case of untightnesses r e t i g h t e n the screws at the division 
j o i n t s . 

t 

5 . D i s m a n t l i n g 

W h e n d i s m a n t l i n g the sequence i s , after draining of the o i l , 
opposite to mo u n t i n g . 

If the b e a r i n g s d u r i n g d i s m a n t l i n g must not be des t r o y e d or da-
m a g e d , they have to be di s m a n t l e d b y means of a dra w i n g - o f f de-
v i c e . The drawing-off device has to be put on to the inner r i n g 
or at the cylindric part of the oil conveying r i n g . 

t 

SCHIELE GMBH ESCHBORN 
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m F L E N D E R 
B O C H O L T 

InstdUat ion and Maintenance Instructions 
for ARPEX Coup}ings 

1 . 

1 . 1 . 

1 . 2 . 

1.3. 

1.4. 

2. 

3. 

3 .1 . 

3.2. 

3 .3 . 

f 
3 .4 . 

4. 

4. 1. 

4 .2 . 

V 4 3 0 
EN 2.83 
R«pUe«i V 430 M.72 

Information 

ARPEX couplings are equally sui table for clockwise and anti-clockwise 
rotat ion, also for reversing operation; in special design they can be 
insta l led v e r t i c a l l y or incl ined. 

Coupling parts 1 and 2 can be f i t t e d to e i ther of the shaft ends to be 
connected. 

A gap remaining in many applications between mounted hub and shaft 
shoulder can be f i l l e d by a keywayed spacer bush. A sleeve of th is 
type is not. however, essential for proper functioning of the coupling. 

When ordered with finished bores. ARPEX couplings are supplied in single 
parts ready for mounting. 

Safety 

The user should guard rotat ing parts to prevent accidents, taking into 
account local and national safety regulations. 

Finishing of rough bores 

Maximum bore diameters l is ted in catalogue K 430 must not be exceeded 
when f in ish boring hubs supplied with rough bores. 

When f inishing rough bores, surfaces marked by bold 
l ines ( P ) in f ig . 1.1 should be used as reference 
faces for correct bore concentr ic i ty . 

Where hubs are f i t t e d with shaft keys we recommend 
the following ISO f i t s for bores and keyways. 

ISO specif icat ion for paral le l key connection: 
Fig. 1.1 

Shaft end tolerances Bore tolerances 
h6 P7 
h8 S7 
k6 M7 
m6 K7 
n6 J7 
P6 H7 
s6 F7 

Hub keyway width to ISO P9 tolerances. 

For heavy duty operating condit ions, i . e. reversing under load, a 
t ight or shrink f i t resp. should be selected. 

Ins ta l l a t ion 

Before assembly the shaft ends and coupling parts must be careful lv 
cleaned. ' 

Hubs should preferably be mounted with the aid of special tools a v a i l -
able for this purpose. When mounting couplings with a "B" hub and for 
miniature series couplings AWM, design A, AB and C, check whether mini-
mum clearance P is avai lable (see f igs. 2 .1 and 2 . 2 ) . Dimension k3 must 
be taken into account also. In case minimum clearance P is not ava i lab le , 
the close f i t t i n g bolts must be inserted before mounting the hubs (see 
table 5.1 for dimensions of P and k3). With miniature series couplings 
type AWM. design C and CD. pr ior to f i t t i n g the hubs, the plate pack 
must be mounted on one hub, in design D on both hubs f i r s t . 

A. Friedr. Render GmbH A Co. KG..Postf. 139. D 4290 Boehort. Tel.: 02871/92-1, "FS 0813841 
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i.2A. 

4.3 . 

4 .3 . 1. 

f—P 

- P - J 

Fig. 2.1 Fig. 2.2 

4 . 3 . 2 . 

Uniform heating of hubs w i l l f a c i l i t a t e mounting. In case of shrink f i t s 
heat hubs to appro*. 200 - 240 °C. 
Final assembly (standard series) 
Bolt p late packs to spacer or a coupling hub resp. (See f igs . 2-3 and 
2.4 for posit ion of p late pack.) For couplings with spacer, be sure to 
Dosition nuts on the spacer side. 
i S ^ p l a t e packs of types with intermediate shaft or U-spacer must be 
mounted to be mirror inverted. 

Size 80 - 400 

Fig. 2 .3 

'M 

Size 440 - 820 

Fig. 2.4 

4 . 3 . 3 . 

Types BEB BEN, BED, BEC, BEF, SON, BOO, BOF, BUB: Bolt spacer to a hub 
(support spacer). Move machines to be coupled together. Align coupling 
(see section 5) and bol t other side of spacer to other hub. 
For a l l other coupling types: Move machines to be coupled together, 
a l ign coupling (see section 5 ) , mount spacer or intermediate shaft resp. 
and bolt parts together. 
Si to Sg dimensions according to table 5.1 also bolt t ightening torques. 
In case no sui table torque spanner is ava i lab le , the applied tension can 
be determined through elongation measurements. For this purpose determine 
exact bol t - length before t ightening the nut and check repeatedly during 
assembly. Elongation values can also be found in table 5 .1 . 
The bolt se t t l ing action is largely concluded about 4 hours a f t e r applying 
the t ightening torque . I t is therefore advisable to check bol t tightness 
or bolt elongation again a f te r this period. I f necessary, ret ighten the 
bolts. 
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4 .4 . Final assembly (high torque ser ies , sizes 575 - 1160) 

4 . 4 . 1 . Bolt plate packs to spacer (see f i g . 3 .1) 

f 
Fig. 3 .1 

4 . 4 . 2 . For types BEB, BEN, BED, BEC, BEF, BON, BOC, BOF, BUB: Bolt spacer to one 
coupling hub (support spacer). Move machines to be connected together, 
a l ign (section 5) and bolt spacer to the other hub, 
For a l l other types: Move machines to be coupled together, a l ign (sec t ions ) 
mount spacer and bolt a l l parts together. 

S i , $3, S4, S 5 , Se, S 7 , S8 values according to table 6 .1 . The bolt 
t ightening torque applied can be determined through bolt elongation 
measurements. For this purpose measure exact length of bo l t before 
applying torque on the nut and check repeatedly during assembly. Bolt 
elongation values are l i s t e d in table 6 .1 . 

[Bolt torque must be applied via the nut located on the flangeT] 



fB 

4 .5 . Final assembly (high torque ser ies, sizes 1290 - 2400) 
4 . 5 . 1 . Loosely bol t p late packs to spacer ( f i g . 4 . 1 ) . 

t 

4 .5 .3 . 

f 4 .5 .4 . 

2 1 
/ I 

mmmm 

Fig. 4 .1 • Fig. 4.2 

4 .5 .2 . For types BEB. BEN. BED, SEC. BEF, BON, BOO, BOF, BUB: Loosely bolt 
spacer to one coupling hub (support spacer); compensate manufacturing 
tolerances by turning the excentric bush (part No. 1 ) . see section 
4 .b .J Bring machines to be coupled together and bolt together other 
.s.ide.-Al.ign-coupling-(see-5ecti«n-5)T ^ 

For a n other types: Bring equipment to be coupled together, a l ign (see 
section 5 ) , i n s t a l l spacer; compensate manufacturing tolerances by 
turning excentric bush (part No. 1) and-bolt parts together (see section 

Dimensions S i . S 3 , S4. S5. Se. S 7 . $3 according to table 6 .1 . 

Adjust plate packs on the aligned coupling to be without play. The single 
plates of a plate pack are mounted on an excentric bush (part No . l ) whose 
rim is furnished with slots for a hook spanner. An arrow marking indicates 
the t ightening direct ion (see f ig . 4 . 2 ) . By turning the bush in the 
direct ion of the arrow each plate pack can be adjusted to be with plav 
IK t ightening, counterhold well on the bolt head. 

Tighten nuts and check bolt elongation. Bolts (part No. 2) are supplied 
with an elongation measuring attachment (see f i g . 4 . 1 ) . On a bolt without 
pre-stressing, zero markings on nut and measuring screw (part No 3 are 
in l ine . The measuring screw has vernier markings on i t s circumference. 
After t ightening the nut. the bolt elongation can be read o f f  the vernier 
scale a f te r screwing down the measuring screw; one graduation mark 
I l l r C o ^ h - s impl i fy elongation measurements 
I I I W n f c l i " "P- coupling sizes 350 and larger 
are furnished with measuring bal ls at the end faces. 

jBolt torque must be applied on the nut located on the flange-l 

S v ' r l n i ' ! ^ " ^ ^ " ^ ® ? ' protect measuring device against ambient influences 
by replacing cap (part No. 4 ) . See table 6.1 for bolt elongation v a l u « . 
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Table 5 .1 

Cpl. 
size 

Si 

mn 

S2 

im 

S3 

Ria 

S4 

im 

s s 

(in 

56 

nn 

s? 

on 

S8 Sg TA 

Nm 

Elon-
gation 

im 

Width 
across 
f l a t s 

nvn 

P 

Dn 

k3 

no 

80 •100 
HO 

60 32 4 - - 10 - 10 29 4 

92 8+0.2 100 
140 

70 37 4 44 n 10 - 10 29 4 

102 8+0.2 100 
140 80 42 4 49 11 10 - 10 29 4 

128 11+0.3 
100 
140 
IfiO 

96 50 4 60 14 25 - 13 38 5.5 

145 11+0.3 
100 
140 
180 

116 60 4 70 14 25 - 13 38 5.5 

100 
168 14+0.3 

1 

14U 
180 
?50 

136 70 4 83 ' 17 50 17 45 7 

100 
180 15+0.4 140 

180 ZW 
140 72 4 . 86 18 85 0.11 19 • 53 8 

200 15+0.4 
140 
180 140 73 6 86 19 85 0.13 19 60 10 

205 20+0.4 
140 
180 
?50 

140 73 6 91 24 ^ a> L. 200 0.14 24 65 10 

—215- -20+0:4-
140 

-160-
I. 

—215- -20+0:4- -180-
2S0 

-160- - 8 3 - - b " " l o r 24 o 
*J 

O "200 0.14' 24 65 10 

235 23+0.5 180 
250 170 88 6 109 27 u u u u 400 0.17 30 81 13 

250 23+0.5 180 
250 

170 88 6 109 27 400 0.17 30 81 13 

270 23+0.5 180 
250 190 98 6 119 27 400 0.17 30 81 13 

300 27+0.6 180 
?50 

200 105 10 128 33 700 0.20 35 95 15 

320 27+0.6 ISO 
250 220 115 10 138 33 700 0.20 36 95 15 

350 
370 
400 

32+0.7 -

240 
250 
?9n 

125 
130 
11)0 

10 
153 
158 
17fi 

38 1400 0.25 46 116 19 

440 
460 
480 

38+0.9 -

300 
320 
350 

155 
165 
180 

10 
190 
200 
215 

45 2400 0.29 55 133 23 

500 
520 
540 

38+0.9 
44 + 1 
44+1 

-

370 
370 
380 

190 
191 
196 

10 
12 
12 

225 
231 
236 

45 
52 
52 

2400 
3900 
3900 

0.29 
0.35 
0.35 

55 
65 
65 

133 
156 
ISfi 

23 
26 
26 

560 
600 
620 

44+1 
50+1.2 
50+1.2 

-

400 
410 
440 

206 
211 
??6 

12 
246 
257 
27? 

52 
58 
5R 

3900 
5800 
5800 

0.35 
0.4 
0.4 

65 
75 
75 

156 
175 
175 

26 
30 
30 

660 
690 
720 

50+1.2 
50+1.2 
60+1.4 

-

480 
500 
510 

246 
256 
261 

12 
292 
302 
317 

58 
58 
68 

5800 
5800 
9400 

0.4 
0.4 
0.46 

75 
75 
85 

175 
175 
?ns 

30 
30 
35 

740 
770 
820 

60+1.4 -

520 
560 
620 

266 
286 
316 

12 
322 
342 
372 

68 9400 0.46 65 205 35 
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f 

Coupling 
size 

Si 

mm 

S3 

mm 

S4 

mm 

S5 

nm 

S6 

mm 

S7 

im 

$8 

mm 

Elongation 

mm 

Width 
across 
f l a t s 

mm 

P 

mm 

k3 

mm 

575 
635 
680 

38 + 1 
38 + 1 
44 + 1.3 

436 
456 
464 

226 
236 
240 

16 
16 
16 

300 
310 
354 

40 
90 

130 

0.27 
0.27 
0.33 

55 
55 
65 

155 
155 
185 

.35 
'35 
41 

745 
785 
875 

44 + 1.3 
50 • 1.6 
50 + 1.6 

504 
558 
598 

260 
289 
309 

16 
20 
20 

374 
399 
419 

130 
130 
130 

0.33 
0.39 
0.39 

65 
75 
75 

185 
210 
210 

41 
46 
46 

935 
1030 
1080 

6 0 + 1 . 9 
60 + 1.9 
66 • 2.2 

628 
688 
726 

324 
354 
376 

20 
20 
26 

464 
494 
510 

160 
160 
160 

0.46 
0.46 
0.52 

85 
85 
90 

245 
245 
270 

54 
54 
57 

1160 
1290 
1410 

70 + 2.3 
8 2 + 2 . 6 
92 + 2.8 

836 
946 

1040 

431 
486 
535 

26 
26 
30 

565 
620 
685 

160 
160 
180 

0.57 
0.66 
0.74 

95 
105 
115 

290 
340 
375 

60 
67 
73 

1530 
1670 
1830 

105 + 3 
115 + 3.4 
125 + 3.7 

1100 
1210 
1320 

565 
620 
680 

30 
30 
40 

785 
860 
950 

250 
270 
310 

0.87 
0.97 

• 

130 
145 
155 

435 
475 
520 

81 
90 
97 

2000 
2200 
2400 

130 + 4 
140 + 4.4 
140 + 4 .8 

1450 
1600 
1760 

745 
820 
900 

40 
40 
40 

1015 
1090 
1170 

310 
310 
310 

• 
170 
185 
200 

555 
585 
610 

105 
113 
122 

* Values on request 

5. A1ignment 
5 .1 . ARPEX couplings w i l l compensate deviations in the r e l a t i v e positions of 

shafts to be connected. 
5 .2 . However, the para l le l offset  and angular misalignment of shafts to be 

connected should be kept as small as possible. Alignment must be carr ied 
out in two perpendicular axial planes. An acceptable alignment can be 
obtained using a straightedge (pa ra l l e l o f fse t )  and feeler gauge {angular 
misalignment). More accurate alignment can be got by using a dia l ind i -
cator. 

5 .2 .1 . When using straightedge and feeler gauge or s l id ing ca l ipers , checks 
should be made on a number of positions around the circumference.  When 
using dial indicators, rotate one coupling ha l f . 
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-Straightedge 

Feeler gauge 

Fig. 7.1 • 

f i 

W 

Feeler gauge 

Angular misalignment 

(f 

Straightedge 

Fig. 7.4 

Fig. 7.2 

m 

I—CH 

Fig. 7.3 

1 r „ 
— 

t 

Fig. 7.5 

5 .2 .2 . 

5 .2 .3 . 

5 .2 .4 . 

5 .2 .5 . 

5 .2 .6 . 

5 .3 . 

Fig. 7.1 i l l u s t r a t e s one way to al ign an ARPEX coupling type NN. 

Fig. 7.2 check for angular misalignment with s l ide ca l iper ru le . 

Fig. 7.3 i l l u s t r a t e s alignment of a coupling type with two N hubs, usinq 
a dial indicator. 

Figs. 7.4 and 7.5 show alignment of type NN with intermediate shaft and 
type NHN, using a straightedge and feeler gauge or s l ide cal iper rule 
res?. 

Anologous alignment of coupling types not i l l u s t r a t e d . 
Angular misalignment 4kw can be determined as shown in f ig . 7.6 The 
l i s ted values f o n i S {tables 8 . 1 . 8 . I I ) refer  to an angular misal ignnent 
of 0 .2". In the event of larger misalignment, see page 7 of catalogue 

f 
S m i n 

5 " Smax.-Smin. 
Fig. 7 .6 



Table 8.1 

t 

standard series 

Coupling 6% Coupling 4S Coupling 6% 
size im size cm size liiii 

80 0.28 250 0.85 520 1.8 
92 0.32 270 0.95 540 1.85 

102 0.35 300 1.05 560 1.95 

128 0.45 320 1 .1 600 2 . 1 
145 0 .5 350 1.2 620 2.15 
168 0.55 370 1.3 660 2 .3 

180 0 .6 400 1.4 690 2.4 
200 0 .7 440 1.5 720 2 .5 
205 0 .7 460 1.6 . 740 2.55 

215 0.75 480 1.65 770 2.65 
235 0 .8 500 .1 .75 820 2.85 

Table 8.11 

High torque series 

Coupling JS Coupling JS 
size nzi Size nsn 

575 2 1160 4.05 
635 2.21 1290 4.5 

• 680 2.37 1410 4 .9 

745 2.6 1530 5.35 
785 2.74 1670 5 .8 
875 3.05 1830 6.4 

935 3.26 2000 7 
1030 3.59 2200 7.7 
1080 3.77 2400 8.4 

6. Operation 

6 .1 . Before f i r s t start -up check again alignment of drive and tightness of 
bo l ts ; correct i f necessary. 

« 

W' 
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1. Introduction 

VIBROCONTROL 1000 vibration monitoring systems series C 
are used to measure and monitor machine bearing vibration 
The system measures the rms value of vibration velocity 
in accordance with VDI guideline 2056, ISO standards 2372 
ISO/DIN standards 2375 and British Standard BS 4675:1971. 
Change-over to measurement and monitoring of vibration 
displacement is possible. 

Eight models of the VIBROCONTROL 1000 system series C 
are available: 

%Xo 
ELXo 
ZLXo 

t t eivzxo 
Type 

Purpose ^ ^ ^ ^ 

CI CRl C2 CR2 C31 CR31 C32... C56 CR32 ...CR36 

Measuring 
(with output 
0/4 to 20 mA 
and 0 to 10 V) 

• • • • • • • • 

Monitoring 
(with settable 
alarm limits) 

• • • • 
Additional 
indicating 
instrument 

• • 1 
Additional 
1-colour dot 
recorder 

• • 

Additional 
multicolour 
dot recorder 
for 2 to 6 
bearings 
(measuring 
points) 

• • 

uezxo 
zmxo 

mzxo 
laexo 

f 
II6LXO 

Table 1 Description of standard models e e 
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Table 2 shows the scope of supply for the different 
models : 

Type CI CRl C2 CR2 C31 CR51 C32...036 CR32...CR36 

Sensor VS 068/69; 
Technical data 
as per page 11 

1 1 1. 1 1 1 2 ... 6 2 ... 6 

Measuring ampli-
fier CV-lll, 
standard model; 
Technical data 
as per page 15 

1 1 1 1 

Monitoring ampli-
fier CV-llO, 
standard model; 
Technical data 
as per page 15 

1 1 1 1 

Moving coil in-
strument, 
0 ... 20 mA; 
Technical data 
as per page 21 

1 1 

Single-colour 
dot recorder; 
Technical data 
as per page 18 

1 1 

Multi-colour 
dot recorder; 
Technical data 
as per page 18 

1 1 

Table 2 : Scope of supply for standard package 



- 6 -

c -i 

CR i 

ZIZ^X  o 
2. Principle of operation 

Electro-dynamic vibration sensors convert mechancical 
vibration into an analogue electrical signal. The 
output voltage supplied by the sensor is proportional 
to the vibration velocity. 

The a.c. signal supplied by the sensor is amplified, 
rectified and adapted to the measuring span in the 
measuring / monitoring amplifier. At the output of 
these circuits, a d.c. voltage signal of 0 to 10 V 
or a d.c. current signal of 0 to 20 mA or ^ to 20 mA 
is available, which can be applied to various 
instruments such as plotters, indicating instruments 
or alarm signalling devices. Figures 3 to 5 show 
3 basic circuit arrangements for VIBROCONTROL 1000 
monitoring systems series C. 

f t 
ziezx  o 
ZI7ZXO 

SENSOR CV - 111 

1 1 ^ > 1 J ^ > 
CV - 110 

1 1 ^ 

Q  ̂ 0 I 1 Q  ̂ 0 

0... 10 V 
O U . . . 20mA 

0.. . 10 V 
20mA f f 

LIH 1 LIM 2 

Fig. 3 : Block diagrams of models 01 (top) and CRl 
(bottom) 

ZI9ZX  o 
ei9zx  o 
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t f 

C 2 

CR2 

Sensor CV - 111 

> 
CV - 110 

Q C ^ Q 

LIM 1 LIM 2 

Indicator 

- 0 

• 0 

Fig. Block diagrams of models C2 (top) and CR2 (bottom) 

Sensor Recorder CV - 110 

f % 
CR36 

10 20 40 60 BO 100 
I I I I I I I I I I I 

{ J i i i J 
TTTTTT 

LIM 1 LIM 2 

Fig. 5: Block diagram for CR36 model. 
For C36 models, the measuring amplifier CV-111 
(without relay) is used in the place of the 
monitoring amplifier CV-110 (with relay). 
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Each system has five calibrated measuring ranges for 
vibration velocity or for vibration displacement. In 
addition, the monitoring amplifier CV-110 enables 
2 alarm limits to be set. A power relay-is provided 
for each of the alarm limits, the throw-over contacts 
of which can be used to trip an alarm or to shut down 
the machine concerned. 

A supplementary OK relay monitors the power supply and 
the sensor circuit b^ means of a d.c. current passing 
through the sensor coil. 

The application of the VIBROCONTROL 1000 system increases 
the operational reliablility of machines and contributes 
towards maintaining the value of plant, and avoiding 
down-times. 

PrUfungsunterlagen 

1. Beschreibung 

2. Zeichnung Nr 

(3 Blatt) unterschrieben am 15.10.73 

042 248 ) 
042557 ) 
042 530 ) 
042 556 ) 
APS 296 

unterschrieben am 16.10.73 

unterschrieben am 4.12.73 

3. Prtifmuster 

Die Anlagen zu diesem PrUfungsschein ( Unterlagen zu 1. und 2. ) 
wurden zur Festlegung der Bauart und der AusfUhrung mit dem Dienst 
siegel der Physikalisch-Technischen Bundesanstalt versehen. 

Beurteilung 

f tr. ler Schwingungsaufnehmer Typ T 70 entspricht in seiner Bauart den 
Bestimmungen VDE 0171/1.69; er ist zum Einsatz in Betriebsstatten; 
geeignet, die durch brennbare Stoffe aller Explosionsklassen im 
Bereich der Ztindgruppen G1 bis GS explosionsgefahrdet sind. 

Jedem Schwingungsaufnehmer ist eine - seinem Nennstrom entsprechende 
mitteltrage Sicherung vorzuschalten (Zusatzschild). 

Dieser Priifungsschein gilt fUr jeden Schwingungsaufnehmer des ge-
nannten Typs, fUr den eine StUckprtifung nach VDE 0171 erfolgreich 
durchgefUhrt worden ist. 

f 1 
D-33 Braunschweig, den 

Bundesallee 100 

Physikalisch-Technische Bundesanstalt 
21.1 .1974 ^^csTOfew Abteilung 3 

Im Auftrage 

.-Ing.Schebsdat) 
rregierungsrat 

I S M S F l 
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Physikal isch-Technische  Bundesansfalt 

Prufungsschein 

PTB Nr. l l l B/E- 24 3 0 4 

Typenprlifung des Schwingungsaufnehmers 

Typ T 70 

der Firma Carl Schenk Maschinenfabrik GmbH, Darmstadt 

au£ Explosionsschutz nach VDE 0171 in der Schutzart 
"Sonderschutz" (Ex)s G5. 

Die elektrischen Bauteile sind vollstandig in Giefiharz gekapselt. 

Der Schwingungsaufnehmer dient zur Obertragung kleiner mechanischer 
Schwingungen in ein elektrisches Ausgangssignal. 

f f 

Elektrische Paten 

Ausgangsspannung 

Nennstrom 

Innenwiderstand 

10 V-

= 25 raA 

ca 4 

f t 

- 2 -

PrOfungtsd)t1n* ohn«Untend)rl f> und ohno DUnstslegel haben k t !n« GOItlgkt l t . Die Prf l fungndietn*  dOrfcti  nur unverandertwsltarverbreltetwerdan. 
AuuOge oder Xnderungsn bedOrfon der Genehmlgung der PhyslkalUdi-Tedinltdien Bundetanttalt. 

PTB-Formblatt 3.4-1 1973 19383 Fl 

3 . D e f i n i t i o n s : 

Fig, 6: Vibration sensor, measuring amplifier, indicating 
instrument and plotter 

1 Vibration sensor (type VS) 
1.1 Connecting cable 

1.2 Connecting thread 

2 Measuring or monitoring amplifer 

5 Indicating instrument 

^ Recorder 
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• • 
Der Hessische Sozialminister 62 W i e s b a d e n , den 1 9 - M a r z 1 9 7 4 

4 . T e c h n i c a l s p e c i f i c a t i o n s 

4.1 V i b r a t i o n sensors type V S - 0 6 8 / O 6 9 / O 7 7 / O 7 9 
BAUARTZULASSUNGS-BESCHEINIGUNG 

V S - 068/069/077/079 

S W 2 7 

d i r e c t i o n 
o f 
measurment 

M10;depth lOmm 

• 8 0 nun for V S - 0 7 9 

PG7 

f t 

f % 

Nach § 5 der Verordnung iiber elektrische Anlagen in 

explosionsgefahrdeten Raumen vom 15-8.1965? zuletzt 

geandert durch Verordnung vom 29.1.1968 (BGBl. I S. 109), 

wird das von der Firma 

Carl Schenck, Maschinenfabrik GmbH., 

Darmstadt 

hergestellte elektrische Betriebsmittel, 

d e r SctLwingungsaufnehJi ier Typ T 7 0 

unter Bezugnahme auf den anliegenden Prufungsschein der 

Physikalisch-Technischen Bundesanstalt vom 2 1 . 1 . 1 9 7 4 
PTB N r . I l l b / E 24 504 zugelassen. 

Der Prufungsschein ist Bestandteil dieser Bauartzulassungs-

Be s che inigung• 

Das elektrische Betriebsmittel muB mit dem Zulassungskenn-

zeichen 

PTB N r . I l l b / E 24 504 

und den Angaben (Ex) s G5 

versehen sein. 

Fig. 7' Absolute vibration sensors type VS- ... 

i 0 68 - Az.: 55g 621 Im Auftrage: 

(Dipl.-Phys.Hinrichs) 
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^CARLSCHENCKAG 
0-«t Dtrtmudl • PoMf. 4018 • Tai |061$t) M21 • Tiitt: 4t9en 

Beiloge zur Betriebsonleitung fUr die 

$chwingungsUberwochungS"Anloge 

Die vorliegende SchwingungsUberwochungs-Anlage Typ V I B R O C O N T R O L ist mif einem 
Schwingungsaufnehmer in ex-geschutzter Ausfuhrung ausgesfaftet.  Dadurch ergeben sich 
gegenuber der Bedienungsanleitung folgende Anderungen: 

Schwingungsaufnehmer 

Typ und Typ T 70 H (Ex) sG5: horizontal 
MeBrichtung: Typ T 70 V (Ex) sG5: vert ikal 

Der Typ T 70 (Ex) sG5 entspricht in seiner Bauorf den Be-
stimmungen der Schutzort "Sonderschutz" (Ex) sG5 nach 
VDE 0 1 7 1 / 1 . 6 9 . 
Er ist zum Einsofz in Betriebsstdften geeignet, die durch 
brennbcre Stoffe  oiler Explosionsklassen im Bereich der 
ZUndgruppen G 1 bis G 5 explosionsgefShrdet sind (siehe 
beiliegenden PTB-PrUfungsscheIn N r . Ill B/E - 24 304) . 

E5 WIRD DARAUF AUFMERKSAM G E M A C H T , PASS SICH 
DER E X - S C H U T Z AUSSCHLIESSLICH AUF D E N 
S C H W I N G U N G S A U F N E H M E R ERSTRECKT. 

Das elektronische Uberwochungsgerdt bzw. dos Kontakt-
instrument mit Abgle ich- und Gleichrichterscholtung muO 
in einer oufBerholb des exgefdhrdeten Raumes liegenden 
Scholtwarte installiert werden. Dos obgeschirmte Verb in -
dungskobel zwischen beiden Bauteilen kann ohne weiteres 
bis zu 200 m, in besonderen Fallen ouch bis zu 500 m, 
long sein. 

Die im PTB-Prufungsschein vorgeschriebene Vorscholt-Sicherung ist bereits im 
Werk in den Eingongskreis des Uberwochungsgerdtes bzw. der Abgle ich- und 
Gleichrichterschaltung eingebout worden. 

Zur Verldngerung des Schwingungsoufnehmerkabels innerhalb des ex-gefahrdefen 
Bereiches ist eine Kabelabzweigdose mit "Ex-Schutzzertif ikot" der PTB zu verwenden. 

Achtung: Wird ein Kupplungsstecker mitgeliefert, so ist unbedingt dorauf zu achten, 
doGeine Kabelverbindur)g mittels dieses Steckers auOerhalb des Ex-Bereiches 
vorgenommen wird. 

t t 

f f 

Ordering codes and ordering example 

Absolute velocity sensors 

1) Terminal protection enclosure see specification AC-121 

* Extra-cost option 

Ordering example 

Q c d e c C P d e 

Horizontal direction of measurement 
5 m long teflon cable with steel tubing 
Without terminal protection e n c l o s u r e — 
Positive polarity 

VS-068 / 1 / 1 / 1 / 0 / 071 

No special agreements 
Check sum 

A 25 601 
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Technical specifications 

Measuring principle: 

Direction of measurement 
(see page 13a) 

No-load voltage 

Natural frequency: 

Working frequencies: 

Dimensions: 

Weight: 

Limit loading: 

Internal impedance 

Special features: 

Enclosure protective rating 

electrodynamic absolute sensor 

VS-068 
VS - 0 6 9 
V S - 0 7 7 / 0 7 9 

horizontal jf 10 
vertical 30 
vertical + 105 o 

VS-068/069 approx. 
VS-077/079 approx. 

100 mV/mm/s(AC) 
75 mV/mm/s(AC) 

V S - 0 6 8 / 0 6 9 approx. 8 Hz 
VS-077/079 approx.15 Hz 

V S - 0 6 8 / 0 6 9 
10 to 2000 Hz 
1 to 2000 Hz with frequency 

response linearization circuit 
in the measuring unit 

V S - 0 7 7 / 0 7 9 
15 to 2000 Hz 
2 to 2000 Hz with frequency 

response linearization circuit 
in the measuring unit 

Diameter 38 mm 
Overall length 75 rnm 
Connecting thread MIO 
Spanner SW 27 

approx. 0.35 kg (0.66 lbs) 

in the main direction of 2 
measurement:^ 1.0 mm or 500 m/s 
transverse to the main direction2 
of measurement: 50 m/s 

t t 

V S - 0 6 8 / 0 6 9 
VS-077/079 

kOhm + 5 % 
3 .4 kOhm + 5 % 

Totally enclosed in stainless-
steel housing, thus also suitable 
for use in a chemically aggressive 
atmosphere and for outdoor applica^ 
tion. 
Vibration sensor non-repairable 

IP-68 according to DIN 40050 
(Protected against ingression of 
dust, and protected against immer-
sion) 
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CR 36 model 
(C 56 inodel without relays) 

SENSOR INSTALLATION RANGES 

Recorder Type A C - 1 3 0 

d 

c a 
I  ( 

i 2 i 3 n 
I I I 

' 2Z 2 
t i l l 

i n 

i2  1,3  i,) 

52 s3 5I * 
I • r I 

7 4 V 6 3 s i 7 3 8 2 1 2 3 4 5 

I I I I .1 I I I I 1 

P 

• \ 
- i - t 

D 

N1 LI PE 
(Mp)(R) (SL) 

X22X23 X2L  X25 

X6 0 
X5 0 
X4 0 
X3 0 
X2 0 

XI8 X19 

I ^ r ) 

X20 X21 

" i f ( i I -
I I I I I ' 
I 1 I I I I 

CV- 110(111) 
cv 00 
X X 

s s 

T V 

A l a r m OK A l a r m Q K OK A l a r m 

L I M l L I M 2 . . O K " 

t t 
Fig. 7a: Horizontal direction of measurement: V S - 0 6 8 , T - 7 0 H (ex) 

f % 
Fig. 7b: Vertical direction of measurement: V S - O 6 9 , T - 7 O V (ex) 

Fig> 7c: 

3 4 0 

Horizontal and vertical direction of measurement 
V S - 0 7 7 / 0 7 9 ,  T - 0 7 8 (ex) 
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Sensor with explosion-proof certification for (Ex) sG5> 
type T-7OH/7OV/O78 

For VIBROCONTROL 1000 vibration monitoring systems used in 
areas subject to explosion hazard, sensors type VS -O68, 
VS - 0 6 9 or VS-O77 must be replaced by sensors type T-70H(Ex)sG5, 
T-7OV (Ex)sG5, or T-O78 CEx)sG5. 

Important: The explosion proofing refers only to the sensors! 

Indicating instrument 

direction 
Q f 

measurement 

Fig. 8: Vibration sensors type T-..., with explosion protection 

Ordering codes and ordering example: 

Absolute vibration sensors with explosion-proof certification 
for (Ex) sG5 f 

•Extra-cost option 1) Terminal protective enclosure type 
A C - 1 2 1 / 2 / 2 / 0 / 1 2 5  see specification 

C 2 model 

f f 

• " I 

X22 X23 X 2t X25 

X6 0 

X5 0 

XL 0 
( J X3 0 ( J 

X2 0 

CV- n i 

X18 X19 X20 X21 

Indicating instrument 

Alarm OK Alarm OK OK Alarm 
LIM1 LIM2 ,.0K" 
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C O N N E C T I O N D I A G R A M S 

C I m o d e l 

X22 X23 X2& X2S 

X6 0 
XS 0 

X4 0 
X3 o 
X2 0 

X18 X19 X20 X21 

c v - i n 5 < S 

f\ m 

3 

t f 
4 . 3 

Example of order 

prLde^ing cp'^e. T-7oH / 

Horizontal direction of measurement — 

Terminal protective enclosure 

No special agreements 

Check s u m — — — 

/ 0 / 071 

All other technical data are the same as for the 
corresponding VS sensors (T-70H - VS-068; T70V - VS-069; 
T-078 - VS-077). 

Measuring or monitoring amplifier 

CR 1 model 

X6 0 

X5 0 

X4 o 

X3 0 

X2 0 

cv- 110 

I 
« I 
I I 

X22 X23 X2t X25 

o (  \ 

x i a X19 

I 1 
I I 
I I 

X20 X21 
I 1 r 
I I I 
( 1 i _ 

X 5 

s s 

Alarm OK Alarm OK OK Alarm 
LIM1 LIM2 . .OK" 

A 

4 f  % 

MgOWKOC 

S'lMMTtOM MOUtTOWWO UMTT 

l o i w i a m I MO—wwiitci m w -t*m.»am 

TVM CV-TM 

k 

Fig. 9: CV-111 or CV-110 measuring or monitoring amplifier 

Ordering codes and ordering example: 



Order data: Vibrocontrol 1000 vibration monitoring system 

Type 

Sensor type, 
ireasuring para-
meter and 
woricing fre-
quency range 

Measuring 
range 

Direct current/ 
voltage output 

Desigi 

CV-110 (monitoring) 

CV-111 (non-monitoring) 

VS-068 

VS-069 

T-70ex 

VS-077 

VS-079 

T-78ex 

Special 
sensors 

10 nin/s 
2 nin/s 
5 mn/s 

20 rnn/s 
50 imi/s 

Vibration 
velocity: 
10 ... 1000 Hz 
1 ... 1000 Hz 

Vibration 
displacement: 
10... 1000 Hz 

Vibration velocity: 

15 ... 1000 Hz * 
2 1000 Hz * 
Vibration 
displacement: 

1 5 1000 Hz 

Without linearization 
With linearization f̂e 

0 . 
0 . 
0 . 
0 . 
0 . 

.. 100 /im 

. . 2 0 / i m 

. . 5 0 / U m 

. . 2 0 0 / i m 

. . 5 0 0 y u m 

20 mA and 0 
20 mA and 0 

10 V 
10 V 

Ordering code 

C V -

Data in the area mariced vdth a bold ftame are required only for type CV-llO 
These codes are not required for type CV-111 

Alairo Relay 
LIM 1 

Alarm relay 
LIM 2 

normally-energ^Lzed 
normally-deenergi zed 

latching 
non-latching 

AlaiTO delay 
for LIM 1 
(warning) 

1 sec 
3 sec 
10 sec 

Alarm delay 
for LIM2 
(main alarm) 

1 sec 
3 sec 
10 sec 

Adjustment of 
alarm limits: 

CMi site 
in the factory. Settings: 
LIM 1: ... LIM 2 :... 

Designed for 
connection of 

Power supply 

Tropicaliza -

tlon 

Special agree-
ments ? 

non explosion -proof sensors 

explosion-proof sensors 

230 V AC or 24 V DC 

115 V AC or 2i{ V DC 2 — ' 

no 

yes 

no 

yes 

Check sum (sum of above codes) 

nonnally-energized 
normallj'-deenergized 

latching 
non-latching 

n 

• 

• 

• 

• 
• 

• 
• 
• 
• 
• 

• 

• 
• 
• 

f t 

f « 
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8. Trouble-Shooting 

Should any malfunction occur on the vibration 
monitoring system, first check the following: 

1. Check the mains voltage 

2. Check the sensor, the connection terminals, 
and the connecting cables. 

Vibration sensors type VS- and T- are hermetically 
encapsulated, and non-repairable. 

Vibration sensors, measuring amplifiers and contact 
instruments require no maintenance, are not subject 
to any wear, so that it is unnecessary to keep 
individual components in stock. 

If 10 units and more are used, we recommend to 
keep a complete vibration monitoring system in stock, 
to enable fast replacement in the event of a malfunction 

Should you require any further information on your 
vibration monitoring system, do not hesitate to 
contact our head office: 

CARL SCHENCK AG 
Dept. CTV. 
Landwehrstr. 55 
D - 6 1 0 0 Darmstadt 

T e l . 0 6 1 5 1 / 8 8 2 - I 

Telex: ^ 196 Qî O csd d 

*Extra-cost option 
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7. Explosion-proof sensors 

Vibration sensors type T - 7 0 (ex) sG5 and type T -78 (Ex) sG5 
comply with the requirements for the protective rating 
"Special protection" (Ex) sG5 in accordance with the German 
standards VDE 0171/1.69. 

They are suitable for operation at operating sites subject 
to explosion hazard by combustible substances of all explosive 
classes within the ignition groups G1 to G5 (see 
enclosed certificate of the German National Physical Institute 
Nr. Ill B/E - 2430^1) . - • 

YOUR ATTENTION IS DIRECTED TO THE PACT THAT THE 
EXPLOSION PROTECTION REFERS ONLY TO THE VIBRATION 
SENSOR . 

The measuring amplifier and the contact instrument should 
be installed in a separate control centre outside the 
hazardous area. The screened cable between the two 
components can be up to 200 m long. 
In the event of an order being placed, the series-
mounted fuse specified in the test certificate of the 
German National Physical Institute must be inserted in 
the measuring amplifier's input circuit in the factory. 
This is a soldered 15 mA quick-acting fuse, which is 
placed between the terminal block to which the sensor 
is connected, and the setting potentiometers for adjusting 
the alarm limits. 

A cable distribution box with an "explosion-proof 
certificate"of the German PTB must be used to extend 
the sensor cable within the hazardous area. 

t f 

f f 
Important: If a connector is included in the delivery, 

the latter must not be used as cable connector 
unless outside the hazardous area. 

Ordering example: 

Q^fLer ing code: CV-llO/1/1/1/2/1/2/1/1/I/I/I/l/l/0/12 5 

Electronic monitoring unit CV-llO-' 

VS - 0 6 8 sensor for vibration 

velocity, 10 - 1000 Hz 

Measuring range 0 - 1 0 m m / s — 

Output 0 ..20 m A , 0 ... 10 V-

LIM 1 r e l a y n o r m a l l y - d e e n e r g i z e d 

LIM 1 relay latching 

LIM 2 r e l a y n o r m a l l y - d e e n e r g i z e d -

LIM 2 relay latching ^ 

LIM 1 alarm delay 1 sec 

LIM 2 alarm delay 1 sec 

Limit adjustment on site 

Sensors non-explosionproof-

Power supply 230 V AC or 
24 V DC 

No tropicalization 

No special agreements' 

Check sum 

Technical specifications: 

Connected load for d.c. 
voltage or current outputs 

burden 
load 

^ 500 Ohm 
fc 100 kOhm 

Ambient temperature 0 to 65 C 
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4 . 4 

Storage temperature 

Humidity 

Enclosure 

Enclosure protective 
rating: 

- 40 to 100°C 

up to 95 % m a x n o n - c o n d e n s i n g 

aluminium pressure-die casting 

IP 65 to DIN 40050 

as per RAL 7032 (grey) 

220 X 120 X 90 mm 

approx. 2 kg 

Paint finish: 

Dimensions: 

Weight: 

Position of installation: arbitrary 

For monitoring unit CV-110 only: 

Relay breaking capacity: AC m a x . 400 V A , 250 V 

DC max. 10 - 100 Watt 
(depending on voltage) 

Recorder for 1 to 6 sensor positions ' 

t t 

m 

339,5 
351,5-

f f 
Panel opening 138 x 138 mm as per DIN 43 831 
Fig. 10 : Dot recorder type AC-13O 

1) only for types C 31 ... C 36 and CR 31 ... CR 36 

6.7 OK- supervision 

A separate OK relay is provided to signal that the 
unit is ready for operation. 

OK-RELAY 

I V 1 

OK Alarm 

Fig. 26 : OK relay (always normally-energized) 

A breakage in the sensor winding, a broken lead in the 
connecting line between the sensor and the measuring 
or monitoring unit, defective plugged or soldered 
connections, or failure of the power supply will cause 
the OK relay to automatically emit an alarm signal. 

Signalling devices with a breaking capacity of 400 VA 
at an a.c. voltage of 250 V , or 10 to 100 kW at a 
corresponding d.c. voltage (max. 2 A) can be connected 
to the relay terminals. 

# # 
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UMtTl LIMIT2/GRENZWERTE 
10 O x — v O Vo 10 O y — % 

VI 
I w Alarm OK Alarm OK Standord 

OK Alarm OK Alarm Option 

Fig. 25: Potentiometers for adjustment of limit 
values (LIM 1 and LIM 2). 

Both potentiometers have an annular scale with 
graduations from 0 to 10, where 10 corresponds 
to 100% of the selected measuring range. 

Example: 

Selected measuring range: 0 ... 20 mm/s 

Response levels: 

Alarm limit 1: 6 mm/s 

Alarm limit 2: 10 mm/s 

Turn the setting scales of the potentiometer with the 
help of a screw driver, until the marking points to 
the selected response level. 

Limit 1 : 6 mm/s =  30  % of  the selected full scale 

= position 3 

Limit 2 : 10 mm/s= 50 % of the selected full scale, 
= position 5 

t t 

f t 

Ordering codes and ordering example: 

ORDER DATA: Recorder for 1 to 6 measuring positions 

•Extra-cost option 

ORDERING EXAMPLE: 

Ordering code: AC- 130/ 

Dot recorder type AC-130 

Single-colour 

Measuring range 0...20 mA 

Scale 0 ... 10055 

/ 1 / 0 / 1 3 ^ 

Power supply 220 V AC 

No special agreements 

Check sum — 
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Technical specifications: 

Measuring method: 

Class 

Scaling 

Recording Width: 

Visible length of 
diagram: 

Length of paper tape 

Paper feed 

Sequence of colours: 

Succession of dots: 

Electrical connections 

Internal change-over of measuring 
points, moving-coil instrument 
0 ... 20 mA 

1 . 0 

0 . . . 100 % or 
-lOOSS ... 0 ...+ 100 % 

100 mm 

80 mm 

52 m (equivalent to 60 days of 
operation at 20 mm/h). 

20/120 mm/h 

violett- red-black-green-blue-brown 
as per DIN ^(3831 

20 s 

screw termianls^at the rear of the 
unit for 1,5 mm max. 

Position of installation:vertical + 10 as per VDE 04l0 

horizontal or vertical 0 mm Minimum distance to 
adjacent equipment: 

Enclosure: 

Protective rating: 

Front frame: 

Control panel opening 

Unit depth 

Mounting: 

Weight 

Ambient temperature 

sheet steel, grey as per RAL 7032 

IP (connection terminals for 
supply lines IP 20) to DIN 40050 

144 X 144 mm 

138 X 138 mm as per DIN 4383I 

352 mm 

with the help of two mounting 

elements as per DIN 43834 
for a max. panel thickness of 40 mm 

5.5 ... 6 kg 

0 . . . 5 0 ° c 

f t 

f f 

Machine Class Grade 
^^eff^ 

VDI ISO Good Admissible Still admissible Not admissible 

K I < 0 . 7 0 . 7 . . . 1 . 8 1 . 8 . . 4.5 > 4 .5 mm/s 
M II <1,1 1.1 .. . 2 . 8 2 . 8 . . 7.1 > 7 . 1 mm/s 
G III < 1 . 8 1 . 8 . . . 4 . 5 4.5 . . 11 >11 mm/s 
T IV < 2 . 8 2 . 8 . . . 7 . 1 7.1 . . 18 > 1 8 mm/s 

Machine Classes are defined as follows: 

Class K (I): Small machines (in particular electric motors) 
firmly coupled to the foundation, with drive 
powers up to approx. 15 kW. 

Class M (II):Medium-sized machines (particularly electric motors) 
firmly coupled to the foundation, with drive 
powers between 15 and 75 kW. 

Class G(III):Large machines, mounted on stiff or heavy founda-
tions, with drive powers above 75 kW. 

Class T (IV):Machines mounted on foundations which are relatively 
soft in the direction of vibration measurement 
("flexibly supported"). 

For a detailed description of the individual machine classes 
and the related diagrams, please refer to the VDI guideline 
2056, which can be obtained from Beuth Verlag, Berlin. 

These limit values enable the response levels to be selected. 
Alternatively, the user can set the alarm limits on the 
basis of his own experience. 

The adjustment of the response levels of the two alarm relays 
is carried out with the help of pots LIMl and LIM2 (Fig. 25). 
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6.6 

Reset I  Lbschen 

n 

Non-latching 
nicht - selbsthaltend O O O O 

Latching 
selbsthaltend 
RELAY / RELAIS LIMI UM2 

O O O O 
OO 

1 sec 
3 sec 

10 sec 

LIM 1 LIM2 DELAY/VERZOGERUNC 

Fig. 24 : Terminal layout for relay adjustment 

To avoid alarms being triggered in response to short-term 
noise pulses, alarms are not triggered unless the alarm 
limit 1 or 2 has been exceeded throughout the selected 
delay time. The response delay can be set to 1 sec, 3 sec. 
or 10 sec, by inserting the required jumpers as shown in 
the right-hand table. The delay can be adjusted separately 
for both relays. 

Adjustment of the alarm limits (for CR types) 

The measuring range and the response levels should be 
adapted to the machine to be monitored. In this context, 
VDI guideline 2056 and ISO standard 2372, and the DIN-ISO 
standards 2373 may be of assistance, which specify 
limit values for a total of four machine groups. 

f f 

f t 

4.5 Indicating instrument (only for types C2 and CR2) 

24-0.2 
122 

< N 

O ' 
I 

& 

CM 
o ' 

u ! , C7) 

max. 5 

Fig. 11; Indicating instrument type AC 

Ordering code and example of order: 

- 129 

ORDER DATA:VIBROCONTROL indicating instrument 

* Extra cost options 



- 22 - - 3 -

EXAMPLE OF ORDER 

AC-129/ 1 / 1 / 1 / 0 / 132 

Indicating instrument type A C - 1 2 9 ^ 

Measuring range 0 ... 20 mA 

Scaling 0 ...100 % 

Horizontal scale 

No special agreements 

Check sum 

• t 
Technical specifications 

Design 

Scaling: 

Scale length 

Class 

Front frame 

Control panel opening 

Unit depth 

Weight 

Working temperatures 

Robust moving-coil instrument 

. + 1 0 0 % 

0 . . . 1 0 0 % 

- 100 . . 0 

63 nim 

1 . 5 

96 X 24 mm 

91 X 22 mm 

122 mm 

approx. 0,6 kg 

- 25 ° to + 40 °C 

f f 

INPUT / OUTPUT 
EINGANCE/AUSGANCE 

4 ...20mA 
0 ...20mA 

^ 'DC 0/4..20mA 

DC 0 ... 10 V 

Indicating or recording 
instrument 

Vibration sensor 

Fig. 23: Input/Output terminal block 

With the suitable jumpers, the upper three terminals 
serve to adjust the "current" output signal to the 
range of 0 ... 20 mA or 4 ... 20 mA (live zero) . 

6.5 Adjustment of the alarm relays (only for CR types) 

Alarm signals are triggered by two power relays, 
which can actuate signal lamps, horns, or even 
disconnect the plant upon throw-over. 

In the standard design, the relays are of the normally-
deenergized type, i.e. no current passes through their 
coils in normal operation. The alarm relays are optionally 
available in a normally-energized version (as shown in 
the above illustations). The OK relay is always normally-
energized . 

The connection diagram shows the alarm relays with mains 
disconnected. Each relay is assigned a terminal block for 
connection of external signalling devices or cut-out de-
vices. The signal line is connected to the central termi-
nal, the contact tag shown there points to the OK side 
(relay normally-deenergized) or to the alarm side (relay 
normally energized). 

The relays can be connected either latching ( no 
jumper) or non-latching (two jumpers in the positions 
shown in Fig. 24). 

As opposed to the non-latching version, the alarm status 
will be maintained even after elimination of the cause 
of the alarm with the latching version. The alarm status 
is cancelled by a jumper inserted into the "RESET" terminals 
(Fig. 24). To facilitate resetting, a pushbutton can be 
connected between these two terminals. 

# # 
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6.3 

F3: 0.125A,semi time-lag 

F^: 0.125A,semi time-lag 

Setting the measuring parameter and the measuring range 

5. Installation of the system 

Installation and commissioning of the VIBROCONTROL 1000 
system series C is described in the following sections. 
For connection diagrams for all available variants, please 
refer to pp 38 ff. 

The measuring parameter and the measuring range are set 
at the factory to the values specified in the order or 
in the order confirmation. 

If subsequent re-adjustment to a new measuring parameter 
is required, this can be done in accordance with Figs 
21 (vibration velocity) and 22 (vibration displacement), 
by inserting wire jumpers. 

UNITS/ MESSGROSSC Rese / Liiischen RANGE 1 MESSBEREICH 

Displacement 
Schwingweg 0 0 

r 1 
o — 0 
0 0 

o c 
O i ^ 

50 mm/s 
20 mm/s 
10 mm/s 

5 mm/s 
2 mm/s 

500 um 
200 vm 
100 gm 

50 gm 
20 gm Vibrotion velocity 

Schwinqqeschwindigk. 
0 0 r 1 

o — 0 
0 0 

o c 
O i ^ 

50 mm/s 
20 mm/s 
10 mm/s 

5 mm/s 
2 mm/s 

500 um 
200 vm 
100 gm 

50 gm 
20 gm 

f f 

u 

Fig. 21: Measuring parameter: Vibration velocity 

u 
Fig, 22: Measuring parameter: Vibration displacement 

In the same way, the measuring range can be changed 
by inserting, re-positioning or removing wire jumpers, 
in line with the terminal assignment shown. 

f f 

6.4 Input and output signals 

Fig, 23 shows the terminal block used for connecting the 
vibration sensor and the indicating or monitoring units 

5 . 1 Installation of the sensor 

The vibration sensor serves to convert mechanical vibration 
into an analogue electrical signal. It should be installed 
on the machine to be monitored in such a way that its 
centreline intersects the rotor axis at a right angle-
Any position on the machine case or on the supporting 
structure will be sufficient as mounting position, provided 
that it is situated in the bearing plane. However, the sensor 
should not be fastened to parts which may themselves be 
subject to resonance, such as sheet metal linings, pipe-
work, etc. Any fastening angles that may be required 
should be as stiff as possible. 

If it is not required to monitor each bearing position, 
the mounting position should be chosen such that the 
sensor is installed in that position which experience 
has shown to be most liable to suffer damage. If the best 
position of the sensor is difficult to determine, pre-
liminary measurements should be made to determine the 
maximum vibration occurring at a critical point of the 
machine and its angular position. 

In many cases, however, it is sufficient to position the 
sensor in the vicinity of the vulnerable bearing at a 
feasible angle within the tolerance range of the sensor, 
if optimum positioning is impossible. 

Vibration sensors type VS-O68 (T-70H)are installed hori-
zontally + 10°, type VS - 0 6 9 (T-7OV) vertically + 30 , 
types VS-077 (T-078) and VS-079 vertically + 105° (see 
page 13 a) . 

M 8 / M 1 0 

Fig. 12: Screwing the sensor on by means of a central 
thread. 
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The vibration sensor is provided with a female thread 
MIO (VS types) or M8 (T types) for mounting. Flat 
surfaces for application of a spanner (SW27 or SW17) 
are provided. 

The position of the connecting cable is irrelevant. 

5.2 Installation of the electronic measuring or monitoring 
unit 

The measuring or monitoring unit amplifies the signals 
supplied by the sensors, adds the component vibrations, 
and provides at its output an electrical signal adjusted 
to the measuring range. For CV-110 models, the sum of 
the vibrations is also compared electronically to preset 
limits, and the associated relay is tripped in the event 
of a limit being exceeded. 

Its compact design enables the measuring or moni-
toring unit to be installed in a control desk, 
behind a control panel, or at any other place. 

t f 

m 

220 90 
45 30 

f f 
20L 

6.2 Checking and adjusting the mains voltage 

The amplifier can be connected to an a.c. mains of a 
frequency of 50 to 60 Hz, and a voltage of 
either 

230 V +10%  /  -  15% 
or 115 V + 1 /  -  15% 
or to a d.c. power supply of 

+ 2i| V +/- 15% 
The amplifier is adjusted at the factory to the voltage 
specified in the order, or in our order confirmation. If 
subsequent change-over to a new operating voltage is re-
quired, this can be done in accordance with the following 
circuit diagrams. (VDI 0100 regulations specify that the 
housing must be connected to a central, external earthing 
point at the earth screw provided). 

AC-MAINS 
WECHSELSPANNUNC 

230 V 

50/60 Hz.10VA 

LI — Sisi 

- I D 
N _ 
PE — S i d 

Fig. 18: Power supply 230 V AC 

AC-MAINS 
WECHSELSPANNUNC 

115V 

50/60 Hz.10VA 

LI- i n 

N . 
PE S I 

Fig. 19: Power supply 115 V AC 

Fig. 20: Power supply + DC 

Fig. 13: Hole pattern on the enclosure 

The units are mounted with the cover removed, by means 
of four M6 bolts. The position of installation is 
irrelevant. The unit is protected against ingression 
of dust, and hoseproof. 

PE-

B 24 V/0.2 A 
DC-MAINS 
CLEICHSPANNUNG 

The built-in fuses are: 

F2 : 1 A , delay-action 
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NOTES/ 
ERLAUTERUNGEN 
|o] Terminol / Klemme 
0 0 Bridge / Brucke 

UNITS/ MESSGROSSE RANGE 1 MESSBEREICH NOTES/ 
ERLAUTERUNGEN 
|o] Terminol / Klemme 
0 0 Bridge / Brucke 

Displacement 
Schwingweg 0 0 

0 — 0 
0 0 

0 0 
0 — 0 

50 mm/s 
20 mm/s 
10 mm/s 
5 mm/s 
2 mm/s 

SOO gm 
200 gm 
100 um 

50 gm 
20 gm 

NOTES/ 
ERLAUTERUNGEN 
|o] Terminol / Klemme 
0 0 Bridge / Brucke 

Vibration velocity 
Schwinggeschwindiqk. 

0 0 

0 — 0 
0 0 

0 0 
0 — 0 

50 mm/s 
20 mm/s 
10 mm/s 
5 mm/s 
2 mm/s 

SOO gm 
200 gm 
100 um 

50 gm 
20 gm 

o|o|o 

INPUT I OUTPUT 
EINGANGE/AUSGANGE 

L ...20mA 
0 ...20mA 

'DC 0/t..20mA 

OC 0 ...10 V 

AC 

AC-MAINS 
WECHSELSPANNUNG 

230 V 
115V 

50/60 Hz.10VA 

L1-

' • 3 
N . 
PE 

Fuses/ 
Sicherungen ^ 

^ T1.0A 
>CM0.125A ^ 

H ^SCHENCK 2tV/0 .2A 
OC-MAINS 
GLEICHSPANNUNO 

Code CV-111 I I I I I I I I No./Nr. 

f f 

Fig. 16: Connection diagram for the CV-111 measuring 
amplifier 

The individual areas of adjustment and connection are 
marked with a black frame in Pig. 17, and identified 
with the number of the section in which the corresponding 
procedure is outlined. 

NOTES » / / / / / 
I^ERLAUTERUNGEN/y 

/ ^ [ o l Terminal / Klemme'' 
/ O O Bridge / Briicke 
/ Relays shown with 
/ moins disconnected/^ 

/Relois stromlos gez. 

AC-MAINS 
WECHSELSPANNUNG 

230 V LI-

UNITS/ MESSGROSSE 
Displacement 
Schwingweg 
Vibrotion velocity 
Schwinggeschwindigk. 

Reset / Lbschen 

O O 

O O 

@ 
Non-latching 
nicht - selbstholtend 00' 0 0 

Latching 
selbsthaitend 
RELAY / RELAIS IIMI LIM2 

n 
o — o 
OO 

O O 
C W D 

RANGE I  MESSBEREICH 
50 mm/s 
20 mm/s 
10 mm/s 

5 mm/s 
2 mm/s 

500 um 
200 gm 
100 um 

SO gm 
20 um 

INPUT/OUTPUT 
EINGANGE/AUSGANGE 

O O 
O C 

LIM 1 

O O 
OO 

LIM2 

1 sec 
3 sec 

10 sec 
O 

DELAY/VERZOGERUNG 

115V 

50/60 Hz.10VA 

czzi 

err 

Fuses/ 

yviBRO^m^^ 

Sicherungen H 
^ T l.OA ( m 
>CM0.125A ^ 

H 24V/0.2A 
DC-MAINS 
GLEiCHSPANNUNG 

LIMIT 1 LIMIT2/GRENZWERTE 
lOOy-—v̂ OVo lOOy—svO% 

I w Alorm 

OK 

OK 

Alorm 

Alarm 

OK 

OK 

Alarm 

Standard 

Option 

CV-110/ I I I I I I I I I I I I I I 

//A  ^  ////  ̂  /  /  /  >  /  ̂  ^ 

% 

5.3 Installation and connection of the indicating or 
recording instrument 

The indicator type AC-129 is provided for installation in 
a control desk or control panel. Its low space requirements 
enable the unit to be installed even in existing systems.The 
unit should always be installed and operated vertically, and 
the maximum thickness of the supporting panel should not 
exceed 5 m m . 

Electrical connections are made to two soldering tags at the 
rear of the unit, whereby the positive line from amplifier 
is connected to the soldering tag no. 2, and the negative 
line to the soldering tag no. 1. 

The dot recorder type AC-130 enables up to six channels to 
be displayed and recorded. A built-in measuring point selec-
tor automatically samples all channels consecutively, displays 
the measuring value and records it on paper. 

Depending on the measurement task, the sensor signals applied 
to the recorder can thus be supplied to a single electronic 
measuring or monitoring unit, with the output of the electronic 
unit permanently connected to the measuring device of the 
recorder. Alternatively, the d.c. signals of up to 6 electronic 
measuring or monitoring units can be supplied to the measuring 
device of the dot recorder. This variant enables continuous 
monitoring of all measuring points. 

The unit should be set up vertically, or fastened to a 
control panel (max. thickness 40 mm) by means of two standard-
ized brackets (as per DIN 4383^) 

All connection terminals are situated at the rear of the 
recording instrument under a transparent plastic cover. 
The terminals are numbered and arranged as shown in Fig. 

12 113 111 

22 • 123 21 

1321 1331 131 

|42| 43 141 

52 53 51 

163 161 

74 84 83 81 73 82 

Fig• : Terminal layout of the recorder type AC-13O 

Fig. 17: Subdivision of the connection diagram 



- 26 - - -

Connections are made as follows: 

The sensors are connected to terminals 11 to 13, 21 to 23, 
31 to 35, 41 to 43, 51 to 53 and 6l to 63, in line with 
the channel numbers, whereby the first digit of the 2-digit 
number identifies the corresponding channel. If less than 
6 sensors are used, the last few terminal blocks remain 
unused. The two signal cables are connected to the terminals 
numbered with 1 and 2 as their last digit, the protective 
conductor to the terminals having 3 as their last digit. 

The sensor signal is connected to the measuring or monitoring 
amplifier at terminals 8l and 84, by means o f a screened 
2-conductor cable (screen connected to terminal 73). The 
d.c. signal supplied by the amplifier, which is used for 
indication and recording, is connected to terminals 83 (+) 
and 82 (-). The power supply is connected to connection 
terminals 3 and 4, the protective earth to terminal no.5. 

5.4 Installation of connecting cables 

Vibration sensor - measuring amplifier 

The sensor is linked to the measuring or monitoring ampli-
fier , or, in the case of multi-channel systems, to the 
recording instrument, by means of a two-conductor screened 
cable (e.g. 2 x O.5 mm ). The cable should not be installed 
in the immediate vicinity of power cables. Its length can 
be up to 200 m . If longer cables are required, please 
contact the SCHENCK head office. Suitable oil-proof cables 
can be supplied by SCHENCK. 

To connect the extension cable to the connecting cable 
already attached to the sensor and sealed in a sealing 
compound, a terminal box with the required protective 
rating should be used. Suitable terminal protective 
enclosures can be supplied by SCHENCK. This protective 
enclosure is for the connection of 1 or 2 vibration sensors 
and 1 common signal cable. 
Measuring or monitoring amplifier - indicating instrument 
(recorder). 

If a measuring or monitoring amplifier is used, the 
connecting cable between the amplifier and the indicating 
instrument does not need to be screened. Please note 
that a maximum burden, of 500 Ohm should 
not be exceeded, or, if a voltmeter is used, that the 
load should be greater than 100 kOhm. 

6. Connection and adjustment of the measuring/monitoring 
amplifier 

6.1 Connection diagram for the amplifier 

The stuck-on diagram on the inside of the cover of each 
amplifier shows a rough sketch of the physical lay-out 
of the terminals. As is described below, the lines are 
either connected directly, or, for adjustment purposes, 
various terminals are connected by means of wire jumpers 

t t 

f f 

NOTES/ 
ERLAUTERUNGEN 

fo| Terminal! Klemme 
0 0 Bridge / Brijcke 
Reloys shown with 
mains disconnected 
Relois stromlos gez. 

AC-MAINS 
WECHSELSPANNUNG 

UNITS/ MESSCROSSE 
Displacement 
Schwingweg 
Vibrotion velocity 
Schwinggeschwindigk. 

Reset / Lbschen 

O C 

0 0 

n 

0 - 0 

00 o c 
0 — 0 

RANGE I  MES5BEREICH 
SO mm/s 
20 mm/s 
10 mm/s 
5 mm/s 
2 mm/s 

500 um 
200 gm 
1 00 um 

50 gm 
20 pm 

Non-lotching 
nicht - selbsthaltend O C 0 0 

Lotching 
seibstholtend 
RELAY / RELAIS LIM1 11M2 

00 
0 0 

0 0 

00 

1 sec 
3 sec 

10 sec 

LIM 1 LIM2 OELAY/VERZOGERUNG 

INPUT/OUTPUT 
EINOANGE/AUSGANCE 

4 ...20mA 
0 ...20mA 

DC 0/4..20mA 

DC 0 ... 10 V 

- 0 

230 V 
115V 

50/60 Hz.10VA 

L1-
err. 

N . 
PE 

Puses/ 
Sicherungen 

T 1.0A 
M0,125A 

B 

LIMIT 1 LIMiT2/GRENZWERTE 
lOOx—vOVelOOx'— 

I VI 
I w ^SCHENCK 

viBRommm^'ooo 
2/.V/0.2A 

DC.MAINS 
GLEICHSPANNUNG 

Alarm OK Alarm OK Standord 

OK Alarm OK Alarm Option 

OK-RELAY 

1 V 1 
OK Alarm 

Code CV-110/ I I I I I I I I I I I I I I No./ Nr. 

Fig, 1 5 : Connection diagram for the CV-110 monitoring. 
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Measuring of the Quitness of Running 
Impeller overhung-mounted D 16.00.00î  E 

O r d e r N o . : ^ \ 0 ( Hm ) 

: V t 
8 V 

B l o w e r type: 

^ \ 0 ( Hm ) 

: V t |im. mm/s 

Blower speed (RPM): good up to 

M a c h i n e group a c c . to Y D I 2056: practicable u p to 

M e a s u r i n g unit: still admissible upto 

B . . . . • ^ w i a i . ^ v u matxaixxxiifj  u i i j . i i : 
1) Blower, at loofle bearing and fixed bearing 
2) Motor, at the coupling side and end aide the amplitudes s reap, the 

vibration speeds v have to be measured in all three planes. 
(X-direction: horizontally transverse to the ehaft axle, 
Y-directions vertically, Z-dlrection« axially) 

If a measuring la not exactly possible in the corresponding plane, it has to 
be measured parallel to it at massiv points in a distance as minute as 
possible. 

Measuring pointst loose bearing : Lx, Ly, Lz 
fixed bearing j ?x, Py, Pa 
motor In front i M v x , M v y , Mvz 
motor at the backi M h x , M h y , Uhz 

Attach the vibration receiver of the 
vibration supervision unit at the 
measuring point Lx. 

Date 

Vane 
control s |im Blower Motor 

Date n V mm/5 loose bearing fixed bearing loose bearing fixed bearing Date 

1/min X y z X y z X y X y 2 

Date Name: S C H I E l F fiMRH F SCH BORN J 



(IEHIILD W a t e r I n j e c t i o n onto the Impeller D 2 0 . 0 0 . 0 1 1 E 

The water injection serves for quick cleaning of the impeller in case 
of m o i s t dust c o n t a i n i n g mediums handled for a v o i d i n g of greater un-
b a l a n c e s . 

The intervale between the water injection depend on the dust load of 
the m e d i u m handled, of the adherence ^ d of the d e n s i t y of the d u s t , 
and has to be found out d u r i n g o p e r a t i o n . ' 

In case of h e a v y dust load and of h e a v y , strongly a d h e r e n t dust the 
water injection will be carried out in shorter i n t e r v a l s , and in case 
of little dust load and of l i g h t , little adherent dust the water in-
jections will be carried out in longer i n t e r v a l s . 

So that the machine attendant knows when the cleaning has to be d o n e , 

he must observe the quietness of r u n n i n g or the vibration supervision 
u n i t . 

A t the latest after e x c e e d i n g the range "still admissible" (VDI 2056) 
the water injection has to be put in a c t i o n . 

W h e t h e r the cleaning of the impeller vanes is effected d u r i n g operat-
ion at f u l l or reduced speed or d u r i n g standstill (turn by h a n d ) de-
pends on the geometry of the impeller and of the w a t e r pressure which 
is at h a n d . 

So that the water level in the casing in case of w a t e r injection does 
not rise u p to the i m p e l l e r , it has to be taken care for a good w a t e r 
d r a i n i n g at the c a s i n g . If the quickly turning impeller dips into the 
w a t e r or the b l o w e r is started if the impeller is dipped into the 
water the impeller w i l l be destroyed b y water strokes. (For this no 
guarantee is g r a n t e d . ) 

21.7.1980.- Wu/sz G.SCHIElE&CO ESCHBORNiTAUNUS) 9 (SEHljlj) 



Product start 

Production date - WIEGAND Evaporator V 1/ 
running time d«t» 

time 
inlet: • -

quantity Ibs/hr; kg/h - — ' ' • 

concentration Ve TS 
temperature ® F; ° C 

outlet: 
density Vo Ref. 
density meter-*/* scale 
densitymeter'/»solids 

temperatures: ° F; ° C 
preheating 
pasteurizing temp. 
high heating 
detensioner 
stage 
stage 
stage 
stage 
stage — • • < • — • — 

steam: psig; kp/cm' 
prior to distributor 
in the distributor 
recompressor 
press, in heater 
press, in highh. 

vacuum: inch Hg; m WS 
stage 
stage 

condensate 1 Ibs/hr: kg/h 
condensate 2 Ibs/hr; kg/h ' ' — 

cooling water temp. ° F; °C 
warm water temp. ® F; ° C 
sealing water o.k. 
air supply pslg; kp/cm* 

Notes: 
pH-value 
*/• lactic acid 
etc. 



Product •tart 

Production date 
end 

WIEGAND Evaporator V 1/ 
running time date 

time 
Inlet: • 

quantity Ibs/hr; kg/h 
concentration Vo TS 
temperature ° F; ° C 

outlet: 
density »/o Ref. 
densitymeter>V« scale 
densltymeter solids 

temperatures: ° F; ® C 
preheating 
pasteurizing temp. 
high heating 
detensioner 
stage 
stage 
stage 
stage 
stage 

steam: psig; kp/cm' 
prior to distributor 
in the distributor 
recom pressor 
press, in healer 
press, in highh. 

vacuum: Inch Hg: m WS 
stage 
stage • 

condensate 1 Ibs/hr; kg/h 
condensate 2  Ibs/hr; kg/h 
cooling water temp, ® F; °C 
warm water temp. ® F: ° C 
seeling water o.k. 
air supply pslg; kp/cm' 

Notes: 
pH'value 
"/• iactic acid 
etc. 

F 85/12.71/1000/WB. 



Product •tart 

Production date - WIEGAND Evaporator V 1/ 
a n d running tlma data 

time 
Inlet: • • • • •• 

quantity Ibs/hr; kg/h 
concentration Vo TS 
temperature ° F ; ° C 

outlet: 
density •/« Ref. 
densltymeter**/e scale 
densltymeter Vo solids 

temperatures: 
preheating 
pasteurizing temp. 
higt) tieating 
detensioner 
stage 
stage 
stage 
stage 
stage 

steam: psig; kp/cm' 
prior to distributor 
in the distributor 
recompressor 
press, in heater 
press, in highh. 

vacuum: inch Hg; m WS 
stage 
stage 

condensate 1 Ibs/hr: kg/h 
condensate 2 Ibs/hr; kg/h 
cooling water temp. ° F; 
warm water temp. ° F; C 
sealing water o.k. 
air supply psig; kp/cm' 

Notes: 
pH-value 
*/• lactic acid 
etc. 

F 65/12.71/1000/WB. 
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roceder a I'inspection de la machine d ^ 
livraison et nous avertir immedia-

!&ment en cos d'ovaiie par le transport. 

Les machines qui sent e m m a g a s i n e e s 
pendant un temps prolonge (plus d'un 
mois) avant leur mise en service feront 
I'objet d'une attention particuliere. Ce 
sent surtout les balais, le coUecteur et les 
pollers qui risquent d'etre endommages si 
certaines precautions ne sont pas prises. 

Ces dommages peuvent etre causes par : 
1. Les poussieres et la salete. 
2. LTiumidite et la condensation dans les 

locaux ou les changements de tempe-
rature sont importants. 

3. La corrosion, en particuUer lorsque les 
locaux de stockage contiennent une 
atmosphere corrosive. 

4. Les sollicitations mecaniques (vibra-
tions par ex.). 

^^ecau tions appropriees: 

a) Soulever tous les balais. . 
b) Proteger la surface du collecteur, par 

exemple a u moyen d'une b a n d e de 
papier enroulee, 

c) Fermer toutes les ouvertures de ventila-
tion, 

d) Envelopper la machine dans un em-
bal lage e tanche a la poussiere et a 
I'humidite, 

e) Eviter de placer la m a c h i n e sur un 
support susceptible de vibrer. 

CHioisir pour le stockage un local tempere, 
ou les variations de temperature sont 
pratiquement n^gUgeables. 

Pour eviter la condensation sur les enrou-
lements, il faut maintenir ceux-ci a une 
temperature superleure d la temperature 
ambiante. Un dispositif de chaufiage est 
a conseiller. La corrosion, en particulier 
ce l le du col lecteur , peut se produire 
m e m e e n a t m o s p h e r e normale . En 
presence de gaz corrosifs, elle peut etie 
difficile a eviter. L'anhydride sulfureux 
(SOj). le chlore (CH) et I'ammoniac (HNj) 
sont parmi les plus dangereux. 

^ ^ sont surtout les paliers qui peuvent 
etre e n d o m m a g e s q u a n d la m a c h i n e 
repose sur un support v ibrant . Pour 
eliminer c e risque. 11 suffit d e tourner 
I'induit de quelques tours une fois par 
mois, 

Prot^ger le bout d'ctrbre et s'il y a lieu la 
bride en les enduisant d 'une graisse 
antirouille. 

Les machines sont munies de 2 oeillets de 
l e v a g e , qui sont d imens ionn^s pour 
soulever le poids de la machine avec ses 
accessoires, 

[linsilalitail̂ ©̂  

Conformite ' 
La conception de ces moteurs satisfait 
a u x dispositions des direct ives b a s s e 
tension (BT) et de compatibilite electro 
magnet ique (CEM). Elle permet de les 

^I^User dans des appareils. des installa-
^ B i s ou des systemes soumis a I'applica-
Tion de ces directives et de la directive 
machine, sous reserve que leur integra-
tion ou leur a s s e m b l a g e soit ef fectue 
selon les regies de I'art. 

Check  the  machine  consignment  upon 
anival.  and  notify  us  immediately  of  any 
possible  damage  the  machine  might 
have  susfained during tansport. 

Parf jcuiar affenfion must b e given  to 
machines  wfuch  are  to  be  stored  for  long 
periods  (more  than  1  month)  before  being 
j 'nsfaJied, Brushes,  commutator  and 
bearings  are  the  main  components  that 
can  sustain  damage  if  suj'fobie precau-
tions  are  not  taken. 

The  main  causes  of  damage  are  as 
follows  ; 
J. Dust  and  dirt. 
2.  Moisture  and  condensation  when 
. stored in  locations  where  there  is  a 

frequent  variation  of  temperature. 
3.  Corrosion.  This  applies  particularly  to 

atmospheres  containing  corrosive 
gases. 

4.  Mechanical  influences,  such  as 
vibration,  etc. 

a)  Lift  all  brushes from  the  commutator 
and  secure  them  in  their  holders. 

b)  Wind  a  wrapping  of  paper  or  the  like 
around  the  commutator. 

c)  Keep  all  ventilation  openings  covered. 
d)  Wrap  the  entire  machine  in  a  dust<md 

waterlight  material. 
e)  Do  not  store  the  machine  on  a  foun-

dation  that  is  exposed  to  vibrations. 
Store  the  machine  in  a  temperate 
location,  i.e.,  a  location  in  which 
temperature  variations  are  practically 
non-existent.  Avoid  condensation  in  the 
windings  by  means  of  a  heating  arrange-
ment  that  ensures  a  higher  temperature 
than  the  ambient  temperature. 
Corrosion,  particularly  on  the  commuta-
tor.  can  also  be  caused  by  the  normal 
pollution-free  air.  but  becomes  rapidly 
intensified  if  the  air  contains  corrosive 
gases.  The  worst  of  these  are  sulphur 
dioxjde (SOi).  chlorine  (CLO  and 
ammonia  (NHj). 

Bearings  in  particular  can  become 
damaged  if  the  machines  are  stored  on  a 
vibrating  floor.  The  effect  of  vibrational 
damage  can.  however,  be  eliminated  by 
turning  the  armature  a  few  turns  each 
month. 
Protect  the  shaft  extension  and/or  flange 
against  the  formation  of  rusf  by  coating 
with  a  rust-preventive  oil. 

(llaiMmg  ©f  mmMm) 
All  motors  are  provided  with  2  lifting 
eyes.  The  eyes  are  sufficiently  dimensio-
ned  to  enable  the  machine  with  accesso-
ries  to  be  lifted. 

(ImMlllJMlm 
Conformity 
The  design  of  these  motors  satisfies  the 
provisions  of  the  guidelines  for  low 
tension  (LT)  and  electromagnetic 
compatibility  (EMO-  This  permlis  their  use 
in  equipment,  installations  or.  systems 
subjected  to  the  application  of  these 
guidelines  and  to  machine  guidelines, 
provided  that  their  adjustment  or  their 
assembly  be  made  according  to  the 
accepted  standards  of  the  industry. 

Pru/en Sie  die  Anlieferung  und  geben  Sie 
bei  eventuellen  Transportschdden 
unverzuglich  Nachhcht  an uns, 

WirlhsilUmmgish 
Maschinen  die  fui  idngere Zeit  gelargert 
werden  mussen  (uber  1  Monat)  sollte 
man  besondere  Aufmerksamkeit  zukom-
men  lassen.  Insbesondere  konnen  die 
Kohlebursten.  der  Kommutator  und  die 
Lager  Schaden  nehmen  wenn die 
richtigen  Verhaltensregeln  au3er  acht 
gelcssen  werden. 

Schaden  konnen  auftreten  durch  : 
1. Sfaub und Schmutz. 
2. Feuchtigi:eJt und Kondensv/asser bei 

Lagerung  in  Rdumen  mit  groBeren 
Temperahirschwankungen. 

3. iCorrosfon i?ej Lagerung  in  aggressiver 
Atmosphare. 

4.  Mechanische  Einwirkungen  (Stosse. 
Vibrationen  und  dgl). 

Geeignete  Verhaltensregeln: 
a)  Abheben  aller  Kohlebursten. 
b)  Schutz  des  Kommutators  durch  eine 

Papjermanschetfe,. 
c)  Verschlielien  aller  Offnungen. 
d)  Verpacken  der  Maschine  in  staub-oder 

wasserdichtes  Material. 
e)  Die  Maschine  nicht  auf  vibrierende 

Unterlagen  stellen. 
Eine  Maschine  sollte  in  einem  temperier-
ten  l^aum.  d.h.  in  einem  l^aum  ohne 
groBere  Temperaturschwankungen 
gelagert  werden. 
Kondensatbildung  in  den  Wicklungen 
kann  vermieden werden  wenn  deren 
Temperatw hoher  als  die  7?aumtempera-. 
t ur geh  al  ten  wird.  Daher  werden 
MaBnahmen  zur  Erwdrmung  der 
Wicklungen  empfohlen.  Korrosion  -
besonders  am  Kommutator  •  karm  schon 
bei  normaler  Atmosphdre  entstehen 
wobei  die  Probleme  kritischer  werden. 
wenn  die  Luft  besonders  aggressiv  ist. 
hierzu gehdren  beispielsweise  Schwefel-
ddmpfe.  Chlor  -  und  Ammoniakddmpfe. 

Werden  die  Maschinen  auf  Unterlagen 
abgestellt  die  vibrieren  konnen.  treten 
Lagerschdden  auf.  Um  diesen  zu  begeg-
nen  ist  es  ratsam.  einmal  fur  feste 
Unterlagen  zu  sorgen  und  zum  anderen 
die  Anker  der  Maschinen  einmal  im 
Monat  einige  Male  zu  drehen. 

Fur  eine  rostsichere  Abschirmung  der 
Wellenenden  und  der  Anschluf3flansche 
ist  ebenfalls  zu  sorgen. 

ViBirmilsm  (Amlhislbm)  aHisir Mmmmm 
Alle  groBeren  Maschinen  sind  mit  2 
Tragdsen  versehen  die  so  bemessen  sind. 
daB  sie  die  Gesamtlast  der  Maschine 
einschlieBlich  Zubehor  zu  tragen 
vermogen. 

Aiii3hfl(B!}!}mg 
(Oder einbou) 
Die  Bauweise  dieser  Motoren  entspricht 
den  Richtlinlen  uber  die  Niede/spannung 
und die  elektromagnetische  Vertrdg-

. ifcMeit. Dadurch  konnen  diese  Motoren 
in  Gerdte.  Vorrichtungen  Oder Systeme, 
die  der  Anwerdung  dieser  Richtlinien 

' und der  Maschinen-richtlinie  unterliegen. 
eingebaut  werden  unter  der  Bedingung. 
daB  deren  Einbau  oder  Zusammenbau 
fachmannsich  ausgefuhrt  wird. 



Emplacement 
S'assurer .tout d'abord que I'emplacement 
de la machine est propre et que Tinstalla-
tion e l e c t r i q u e permet d 'ef fectuer les 
c o n n e x i o n s n e c e s s a l r e s . Verifier les 
possibilites d ' a c c e s pour la revision et 
I'entretien. Controler que la ventilation 
puissG se faire sans entiove. 

Support 
Celui-ci doit etre suliisamment robuste 
pour pouvoir supporter le poids de la 
machine, absorber le couple de ruct ion 
e t . d a n s le c a s d ' e n t r a i n e m e n t par 
courroie, I'elfort de traction exerce par 
celle-ci. 

Fixation de I'accouplement ou 
de la poulie 
Les organes d'accouplement dolvent etre 
equi l ibr§s s o i g n e u s e m e n t a v a n t leur 
m o n t a g e . Nettoyer le bout d 'arbre et 
g r a i s s e r a v e c u n e huile f luide. Pour 
f a c i l i t e r ' l e m o n t a g e , il est c o n s e i l l e 
d'utiliser le trou taraude situe en bout 
d'arbre. En aucun cos il ne faudra trapper 
sur I ' o r g a n e d ' a c c o u p l e m e n t pour le 
mettre en p l a c e . Pour les plus grosses 
m a c h i n e s , il peut e t re i n d i q u e de 
pr^houfter I'accouplement ou la poulie. 
11 est dilticile de .pr^iser la temperature 
necessaire, mciis un jeu de 0,2 a 0,3 mm 
est sulflsant. Fcdie toumer I'arbre pendant 
le refroidissement poui eviter sa deforma-
tion. 

Equilibrage 
Le rotor est equil ibr^ a v e c u n e d e m i 
clavette (norme ISO 8821). 

Alignement de I'accouplement 
Coritroler I ' a l i g n e m e n t des arbres en 
m e s u r a n t la d i s t a n c e entre les bords 
exter ieurs d e s p l a t e a u x a I 'aide d'un 
calibre d'epcdsseur. En taisant toumer les 
d e u x p l a t e a u x a la fois, faire q u q t r e 
mesures espacees d'un quart de touf. II 
.ne doit p a s y avoir plus de 0 ,05 m m 
d'ecart entre la plus grande et la plus 
petite distance. Pour verifier la concentri-
cite des arbres, placer une r ^ l e en acier 
sui la surface exterleure usinee d'un des 

"plateaux. Foiie toumer les plateaux de la 
meme fa^on et mesuier la distance entr© 
la r^gle et I'caitre plateau tous les quart 
d e tour. La d i s t a n c e m a x i m a l e et la 
distance minimale ne doivent pas differer 
de plus de 0,02 mm. 

Nota : L 'al ignement doit etre 
effectue avec soins. Un mauvais 
a l i g n e m e n t r isque d 'endom-
mager I'arbre et les paliers. 
Le i n o y e n l e plus sur d 'obtenir un 
al ignement correct consiste a employer 
d e u x c o m p a r a t e u r s d c a d r a n monies 
c o m m e I'indique la figure ci-contre. Un 
c o m p a r a t e u r est p l a c e sur c h a q u e 
plateau de facpon a indiquer Tecart axial 
et radial entre les deux plateaux. 

Pour corriger I'alignement, on emploiera 
des ca les appropriees plac§es entre les 
p a t t e s et le soc le . Si des instructions 
speciales sont d o n n a s par le fournisseui 
de la machine entrainee, il faudra bien 
entendu s'y conformer. 

Make  sure the  site  is  clean,  and  that 
supply  connection  facilities  are  available. 
Also  ascertain  there  are  reasonable 
facilities  for  servicing  and  maintenance. 
Check  that  there  is  no  possibility  of 
machine  ventilation  becoming  obstruc-
ted. 

Foundation 
This  shall  be  strong  enough  to  bear  the 
machine,  and  to  withstand  torque 
reaction  and  stresses  from  possible  belt 
drive. 

Mounting  of  coupling  or  pulley 

Carefully  balance  the  half-coupling  or 
puiiey prior  to  mounting  on  the  shaft 
extension,  which  should  be-clean  and 
smeared  with  thin  oil.  Mounting  is 
simplilied  by  using  the  threaded  hole  in 
the  shaft  end.  Under  rio  circumstances 
must  the  hoJ/-coupJjng or  pulley  be 
forced  on  by  striking,  or  this  would 
damage  the  bearings.  In  the  case  of 
larger  frame  sizes  it  is  expedient  to  heat 
the  haU-coupling  or  pulley  before  fitting. 
No  definite  heating  temperature  can  be 
stated,  but  a  play  of  0.2  to  0.3  mm  is 
sufficient.  Turn  the  shaft  d u r m g the 
cooling  period  to  avoid  it  becoming 
distorded. 

Balancing 
The  armature  is  balanced  with  half  key 
in  accordance  with  ISO  standard.  8821. 

Alignment  of  half-couplings 
Faulty  alignment  can  cause  bearing 
failure,  vibration,  and  in  extreme  cases, 
fractured  shaft  extensions.  After  fitting  the 
couplings  check  that  the  shafts  are 
aligned  in  relation  to  each  other 

Angle/centering  alignment 
Check  this  by  measuring  the  distance 
between  the  outer  edges  of  the  half-
couplings  with  a  feeler  gauge.  Turn  both 
half-couplings  simultaneously  through 
one  complete  rotation  and  measure  the 
distance  between  the  outer  edges  at  90°. 
160°  and  270°  of  rotation.  The  difference 
between  the  Jorgesf and  smallest  measu-
rements  recorded musf no exceed  0.05 
mm. 
Check  centering  alignment  by  placing  a 
steel  ruler  parallel  with  the  shafts  on  the 
finished  outer  circumference  of  one  of  the 
half-couplings.  Then  rep^t  -the  measu-
ring  procedure  as  outlined  in  'Angle 
alignment'  -above.  The  difference 
between  the  largest  ans  smallest 
measurements  recorded  must  no  exceed 
0.02  mm. 

NB  :  Correct  alignment  gives 
better  operation  and  reduces 
wear.  Poor  alignment  can  cause 
damage  to  shafts  and  bearings. 
The  best  means  of  obtaining  a  correct 
alignment  is  by  fitting  two  dial  gauges  as 
shown  in  the  sketch  below. 
Fit  a  dial  gauge  on  each  half-coupling, 
one  axially  and  the  other  radially,  and 
adjust  alignment  by  inserting  shims 
between  fhe base  of  the  machine  and 
the  foundation.  If  special  alignment 
instructions  have  been  issued  by  the 
manufacture  of  the  driven  machine, 
these  must  also  be  observed. 

Der  Ort  an  dem  die  Maschine  au/ge-sfeiif 
werden  soli  muB  s a u b e r und 7ur die 
Au/sfeJiung sowie  den  AnschluB 
derselben  hergerjchfef sein.  Die  Platz-
verhaltnisse  soil  ten  eine  ungehinderte 
Wartung  ermdglichen  und auch  die  B e ^ 
und  Entluitung  muB  un^hindert  sein.  ^ 

Das  Fundament 
Dieses  mufi  nicht  nur  die  Maschine 
tragen.  sonderen  auch  Drehmomente 
und  Riemenzug  aulnehmen  konnen. 

AufZiehen  von  Kupplungshdlf-
ten  und  Riemenscheiben 
Diese  Teile  mussen  sorgfaltig  ausgewjch-
tet  sein.  Das  Wellenende  ist  vor  dem 
Aufziehen  zu  reinigen  und  mit  einem 
durmen  OUilm  zu  versehen.  Die  Gewinde-
zentherung  im  Wellenende  erleichtert  das 
Aufziehen.  Auf  keinen  Fall  durfen 
Schlagwerkzeuge  benutzt  werden.  weil 
die  Lager  dadurch  geschadi0  werden. 
Bei  grof^ren  Typen  ist  es  zweckmassig,  di 
aufzuziehenden  Teile  zu  erwdrmen.  Die 
Erw^mungstemperatur  kann  hier  nicht 
angegeben  warden,  man  soUte  ein  Spiel 
von  0.2  -  0.3  mm  cmstreben.  Um  Wellen-
schlag  zu  vermeiden  ist  der  AnJc|^ 
wdhrend  des  Abkuhlens  der  aufgezo^^ 
nen  Nabe  zu  drehen. 

Auswuchtung 
Der  Anker  ist  miTeiner  Halbpa/Sfeder  defn 
ISO  Standard  entsprechend  ausgewuch-
tet. 

Ausrichten  der  Kupplungshdlften 
Falsches  Ausrichten  kann  vibrationen. 
Schaden  am  dem  Lagerschild  und  in 
Extremfalleh  gebrochene  Wellenenden 
verursachen.  Nach  dem  Ausrichten  muB 
JconfroiJierf werden.  ob  die  Wellenendeh 
im  Verhaltnis  zueinandei  ausgerichtet 
sind. 

Winkelrechtes  Ausrichten 
Die  Winkelabweichung  der  Wellenden-
den  wird  untersucht.  indem  mit  einer 
Fuhllehre  der  Abstand  an  den  AuBen-
kanten  der  Kupplungen  gemessen  wirk. 
Beide  Halften  werden  einmal  vol!  gedreht 
und  es  wird  bei  jeweils  90".  180°  und  270° 
gemessen.  Die  Abweichung  zwischen 
GroBtmaB  und  KleinstmaB  sollte  nicht 
mehr  als  0.05  mm  betragen. 

Zentriertes  Ausrichten  A 
Ob  die  beiden  Wellenen  zentris^r 
zueinander  laufen.  wird  durch  ein  auf 
der  bearbeiteten  AuBer^ache  befestigtes 
Stahllineal  gepruft.  Die  Kupplung  wird 
einmal  voll  gedreht  und bei  jeweils  90°. 
186°  und  270°  der  Abstand  zwischen 
Lineal  und  zweiter  ^uppJungshd/fe 
gemiessen. Hierbei  sollte  die  Abweichung 
zwischen  Kleinst  •  und  GroBtmaB  nicht 
mehr  als  0.02  mm  betragen. 

NB  :  Die  Ausrichtung  der  JCupp-
lungen  muB  sehr  sorgfdltig 
vorgenommen  werden  wenn 
Schdden  ah  WeJie und Lager 
vermieden  werden  soUen. 
Das  beste  Hillsmittel  sind  zwei  MeBuhren 
die  nach  nebenstehender  Skizze  ange-
bracht  werden. 
Hier  werden  axiale  und radiale  Abweich-
ungen  a n g e z e j g f und i :6nnen durch 
geeignete  Zwischenlagen  zwischen  FuB 
und  Fundament  ausgeglichen  werden. 
Eventuelle  besondere  Vorschriften  vom 
Lieferanten  der  Arbeitsmaschine  sind  z^ 
beachten. 



Charges radiales pour roulements a bUles (orbre horizontal • duree de vie : 20.000 heures) 
Max.  radial  forces  -  ball  bearings  (horizontal  shaft  -  operating  life  20,000  hours) 
Max.  radiale  Belastung  -  Kugellager  (horizontales  Wellenende  -  Lebensdauer,  20.000  St.) 

Type 

flume 

Typ 

Distance de I'^pcajlement 
de I'arbre (mm) 

Dis{ance from shaft 
shouJde/ fmm) 
Abstcmd  vom 

Wei/enbund (mm) 

Effort radial F en Newtons 
Max.  radial  force  F  in  Newton 
Max.  ladiale  Kiaft  F  in  Newton 

Type 

flume 

Typ 

Distance de I'^pcajlement 
de I'arbre (mm) 

Dis{ance from shaft 
shouJde/ fmm) 
Abstcmd  vom 

Wei/enbund (mm) 
500 

min'* 
1000 

min 
1500 

min 
2000 
min 

2500 
min 

3000 
min 

3500 
min 

4000 
min 

• LAK4180A 
LAK 4180B 
LAK4180C 

70 
5700 
5710 
5675 

4430 
4420 
4370 

3820 
3800 
3745 

3430 
3405 
3345 

3155 
3120 
3060 

2945 
2910 

.2845 

2775 
2735 
2670 

2635 
2595 
2530 

LAK 4200A 
LAK4200B 
LAK4200C 

70 
6620 
6605 
6530 

5130 
5085 
5000 

4405 
4350 
4255 

3950 
3885 
3785 

3615 
3550 
3445 

3370 
3295 

.3190 • 

3170 
3095 
2990 

3010 
2930 
2820 

LAK 4225A 
LAK 4225B 
LAK 4225 C 

86 
8965 
8910 
8780. 

6915 
6845 
6710 

5920 
5840 
5710 

5300 
5210 
5080 

4840 
4750 
4620 

4505 
4410 
4280 

4230 
4135 
4000 

— • 

LAK4250A 
1 LAK 4250B 
^ LAK 4250C 

85 
11.520 
11,430 . 
11,330 

8870 
8750 
8625 

7570 
7440 
7305 

6755 
6615 
6475 

6175 
6030 
5885 

' 5735 
5590 

, 5440 

— — 

LAK 4280A 
LAK 4280B 
LAK 4280C 

105 
12,920 
12,770 
11,300 

9860 
9690 
9420 

8375 
8185 
7920 

7440 
7240 
6975 

6755 
6550 
6285 

— 

— 

— 

Charges radiales poui roxilements a billes 
et a r b r e ver t ica l , D i m e n s i o n n e m e n t 
courroies- Consulter nos services commer-
ciaux. 

Maximum  radial  foice  for  loUer  bearings 
and  for  vertical  shaft  -  pease  contact  our 
sales  offices. 
For  dimensioning  V-belt  drive  -  please 
contact  our  sales  offices. 

Maximale  radiale  Belastung  fur  die 
Kugellager  und  fur  vertikale  Wellen-
enden  •  nehmen  Sie  bitte  mit  unserer 
Verkaulsabteilung  Kontakt  aul. 
Fui  die  Dimer^sionierung  des  Keilriemens  -
nehmen  Sie  bitte  unserer Verkaufsabtei-
Jung Kontakt auf. 

La ventilation est montee en standard sui 
le dessus du moteui cote coUecteur. 
Montage lateral sur deniande. 
La ventilation est foumie sans fOtre. 

•tre foumi sur demande. 

€ 
The blower  is  as  standard  mounted  on 
top  of  the  motor  at  commutator. 
Blower  mounting  on  the  side  of  the  motor 
on  request. 
Blower  is  supplied  without  filter  as 
standard. 
Filter  on  request 

(L&Mmma^mimg 
In  Standardausfuhrung  ist  der  Lufter  oben 
auf  der  A-Seite  montiert. 
Lufter  an  den  Seiten  Oder  oben  aul  der  B-
Seite  auf  Anfrage. 
In  Standardausfuhiung  wird  der  Lufter 
ohne  Filter  geliefert. 
Filter  auf  Anirage. 

Coracteristiques de refroidissement 
Cooling  data 
Kuhldaten 

Type Type de reiioidissement IC 06/17/37 
Frame Cooling  lonn  IC  06/17/37 

Typ KiihlartlC  06/17/37 

Volume d'air (m'/h) Chute de piession dans le moteur N/m' 
Air voJume (m'/h) ft'essure diop  in motor  N/rri' 
Luftmenge  (m'/h) Diuckahiall  im  Motor  N/m' 

LAK 4180 950 950 
LAK 4200 1050 1150 
LAK 4225 1850 • 1450 
LAK 4250 2700 2100 
LAK 4280 3600 2600 



aSE SE[R¥QC! 
A v a n t toute intervention a 
I 'interieur d e la . m a c h i n e , 
s 'assurer qu'el le est bien 
deconnectee . Certaines parties 
peiivent etre sous tension bien 
que la machine ne toume pas. 

OiiS!p®f£llbji sivaifit Da mh^  m 
(fniiQr{£lh(S» 

Lorsque la machine est mise en maiche 
- pour la premidre fois, 
- ou aprfe una l o n ^ e i^riocie d'anet, 
- ou apres une revision importante, 
Controler : 

1. Que tous les balais sent a leui place, 
que les ressorts-rouleaux appuient sur 
les b a l a i s , et q u e c e u x - c i p e u v e n t 
glissei librement dans les porte-balais. 

2. Que les dispositils de protection (par 
e x e m p l e la protec t ion t h e r m i q u e ) 
fonctionne correctement, 

3. Si la machine comporte un ventilateur 
adoss6 , q u e celui-ci tourne d a n s la 
bonne direction, suivant le sens de la 
fleche placee sur I'enveloppe, 

4. Qu'i l n ' y a p a s d ' o b s t a c l e a l a 
' circulation de I'air de ventilation. 

5. Q u e I ' a c c o u p l e m e n t et les a u t r e s 
parties mecdniques sont fixes correcte-
ment. 

6. Que les cables de connexion sont bien 
attaches et qu'ils sont'branches selon le 
schema de connexion. 

7. Q u e les r o u l e m e n t s sont ^arn i s d e 
graisse, les roulements sont equip§s de 
graisseurs. 

8. Q u e l a r e s i s t a n c e d ' i so lement est 
sulfisante (voir paragraphe suivant). 

dll® Ba ordsbHaiiiKE® 

Avant de mettre une machine electrique 
en service pour la premiere fois ou apres 
une longue periode d'arret,. sa resistance 
d'isolement doit etre controlee. 

L'isolement des machines neuves ou des 
machines rebobinees est generalement 
s a t i s f a i s a n t , toutefois d e s condi t ions 
defavorables de transport et d'emmaga-
s i n a g e p e u v e n t e t re la c a u s e d ' u n e 
absorption d'humidite importante qui se 
m a n i f e s t e par u n e diminut ion d e l a 
v a l e u r d e r e s i s t a n c e d ' i s o l e m e n t a u 
dessous du niveau acceptable. 

11 peut e n e t r e de m e m e pour u n e 
machine qui n 'a pas fonctionne depuis 
longtemps, si les conditions ambiantes 
sont defavorables. 

La resistance d'isolement d'une machine 
neuve doit etre d'environ 2 a 3 megohms. 
Sur u n e m a c h i n e qui a f o n c t i o n n e 
p e n d a n t u n e p e r i o d e plus ou moins 
longue, par contre, il peut se produire un 
aboissement de la resistance d'isolement 
du a I'enciassement des surfaces, et une 
valeur 1 meghom par exemple peut etre 
consid6r6e comme acceptable. 

mw  m 
ffnartclh® 
(Aprds un fonct ionn 'ement d e courte 
duree). n faudra etre attentif d des bruits 
de pcUiers onormaux, d une coloration ou 
une usure anormale du coUecteur, d des 
vibrat ions- et d des t e m p e r a t u r e s 
anormales. 

Disconnect  the  supply  be/ore 
touching  any  inner  part  of  the 
machine,  as  certain  parts  can 
be  alive  even  though  the 
machine  is  not  in  rotation. 

I]m!p(tdl3m  pirim 
(f© sMirHai^g 
-  Before  initial  starting. 
-  Starting  after  a  long  period  oi  standstill. 
-  Starting  after  comprehensive  servicing. 
Check: 
1.  That  all  brushes  are  in  place,  that  the 

roller  spririgs  apply  pressure to  the 
brushes,  that  the  brushes  slide  easily  in 
their  holders. 

2.  That  protective  devices,  such  as 
thermal  rela^,  function  correctly. 

3.  That  the  blower,  if  such  is  fitted,  rotates 
in  the  right  direction  -  see  arrow  on 
blower  housing. 

4.  That  the  cooling  air  inlet  is  not  obstnic-
ted. 

5.  That  couplings  and  other  mechanical 
pa^  are  securely  tightened. 

6.  That  supply  cables  are  securely 
fastened  and  connected  in  accordance 
with  the  diagram  of  connections. 

7.  That  the  bearings  are  lubricated. 
Bearings  are  provided  with  lubricating 
nipples. 

8.  That  the  insulation  resistance  is 
measured  (see  below). 

Before  a  machine  is  initially  put  into 
service,  and  particularly  if  the  machine 
has  had  a  long  period  of  standstill,  its 
insulation  resistance  must b e checked. 
The  insulation  of  new  machines,  or 
machines  that  have  been  re-wound, 
usually  has  a  good  resistance,  but  the 
situation  can  arise  that  a  machine  is 
exposed  to  a  good  deal  of  moisture 
during transport  or  under  poor  storage 
•conditions;  with  the  result  that  its 
ir^ulation  resistance  has become  too  low. 

This  can  also  happen  to  a  machine  that 
has  been  inoperative  for  a  long  period 
due  to  unsuitable  conditions  at  site. 
The  insulation  resistance  of  a  new 
machine  should Jbe from  2  to  3  megohms. 
On  the  other  hand,  a  machine  that  has 
been  in  operation  for  some  time  can 
have  a  deposit  of  dirt  on  the  windings, 
and  in  such  case  a  lower  value  of 
insulation  can  be  accepted,  e.g..  I 
megohm. 

(After  a  short  period  of  operation). 
Pay  particular  attention  to  abnormal 
noise  from  the  bearings,  and  to  visual 
changes  such  as  wear  and  discolouring 
of  the  commutator.  Check  for  abnormal 
vibr<Mons  and  temperatures. 

Bevor  man  mit  den  inneren 
Teilen  einer  Maschine  in  Beriih-
rung  kommt  mu/i  man  sicA^ 
davon  iiberzeugen,  daB  dilV 
Maschine  stromlos  ist.  Auch  still-
stehende  Maschinen  kdnnen 
unter  Spanhung  stehen. 

!Bm(slhmiilhirm(i(B  l^mUmll^  • 
te®  <2/(55'  SmbsQirhlbimlhim^ 
-  Bei  der  ersten  Inbetriebnahme.. 
-  Nach  langerem  Stillstand. 
-  Nach  grundlicher  Uberholung. 
Es  ist  zu  prufen  :  • 
J. Da3  alle  Kohlebursten  richtig  ange-

ordnet  sind.  die  Rollbandfederh  gut 
<aufliegen  und  die  Bursten  in  ihren 
'  Haltem  einwandfrei  gleiten  konnen. 

2.  DaB  eventuelle  Sch'utzanordnungen 
gegen  Uberw^drmung wirken. 

3.  DaB  eventuell  aufgebcrute  Fremdlufter 
die  richtige  Drehhchtung  haben  (siehe 
Pfeil  am  Stehduse> 

4.  DaB  die  Kuhluft  frei  ein-und  ausstro-
men  kann.  ^^ 

5. DaB  Kupplungen  und  andere  mecha-
nische  Teile  konekt  angebracht  sind. 

6.  DaB  die  AnschluBkabel  fest  und  dem 
Schaltbild  entsprechend  installiert  sind. 

7.  DaB  die  Lager  mit  Fett  versehen  sind. 
Die  Lager  sind  mit  Schmiernippeln 
versehen. 

8.  DaB  der  Isolationswiderstand  in 
Ordnung  ist  (siehe  nqchsten  Abs.). 

Bevor  eine  elektrisches  Maschinen  in 
Betrieb  genommen  wird.  insbesondere 
nach  idngerer Pause, soilfe der  Isolations-
widerstand  gemessen  werden. 
Neue  Maschinen  und soJche n e u e ^ 
Wicklungen  haben  einen  Isolationsw^^ 
von  2-3  Megohm.  Ungunstige  Transport 
verhaltnisse  oder  Lagerung  kdnnen  den 
Isolationswert  durch e ingedrungenen 
Staub  Oder  Freuchtigkeit  herabgesetzt 
haben.  Dies  kann  auch  bei  Maschinen 
der  Fall  sein.  die  langere  Zeit  auBer 
Betrieb  waren. 

Ein  in solchen Fallen gemessener Wert 
von I Megohm kann. noch akzeptiert 
werden. 

SmptsMlm  m(slh  (a?®!? HmtxB-Hirhlbmlhm 
(Nach  kiirzerer  Betriebszeit). 
Die  Aufmerksamkeit  ist  zu  richten 
anomale  Gerdusche der  Lager.  Verfc 
bung  Oder  VerschleiB  des  Korrunutators 
sowie  Vibrationen  und  Temperatur. 
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([HIAUTE 3 
Soyez toujours prudent lors 

de rinspection et du 
contrdle des machines en 

fonctionnement. 

Les loulements sont lubrilies a la groisse.' 
Les roulements sont equipes de groisseurs. 
La lubrificQtion doit etre e f f e c t u e e 
pendant la marche de la machine. Poiir 
la frequence de graissage et la quantite 
de giaisse, voir plaque de lubrificotion sur 
le moteuT. 

Controler que les instruments de mesure 
et de protection n'indiquent rien d'anor-
mal. 

^MTriRETaEs^ m 
" [ R E V Q S f l © ^ 

I 

Toutes les machines LAK sont normolement 
equipees de 2 roulements a billes a gorge, Les 
roulements sont muni d'un graisseur, Les 
roulements sont graisses en usine avec de la 
graisse Chevron SRI Grease 2. 
Cette graisse ou une groisse de qualite simi-
loire devra etre utiiisee pour le re^amissage. 
Les intervalles normaux de graissage des 
roulements d graisseur sont compris entre 3000 
et 6000 heures et dependent de lo Vitesse et 
du type de service de la machine. ' 
11 est recommande que les roulements des 
machines ayant un service de 8 heures ou 
plus soient demontes, nettoyes et regomis de 
graisse neuve au moins une lois par an. 
L'usure des roulements peut etre generale-
ment constate au toucher avec la main, a 
I'oreille ou en mesurant leur temperature-
En service ditficile, la temperature des pollers «ut atteindre 85°C, Une temperature 

ormalement haute ou un bruit anormal 
iquent une lubrilication insuffisante ou une 

usure importante du rpulement. 
11 faut toutefois beaucoup d'experience pour 
pouvoir estimer I'usure d'un roulement a 
roreille. 

(gH tp̂ orttŝ lbiiQsife 

Controler: 

• Que la couronne porte-balais et les porte-
balais proprement dits sont solidement fix^. 

- Que les balais peuvent glisser librement dans 
les porte-balais. 

- Que les balais usfe sont remplac^ a temps. 
- Que les porte-balais sont suffisamment 
propres. 

Longueur minimale des balais : 24 mm. 
longueur d'usure des balais : 

^ ^ 26 mm pour LAK 4180, 
40 mm pour LAK 4200-280. 

2 
3 

Always  exercise  the  grea-
test  care  then  inspecting 

and  checking  machines  that 
are  in  operation. 

imlbir'kMhin 
The  bearings  are  grease-lubricated. 
Bearings  are  titted  with,  lubricating 
nipples,  and  lubrication  should  be 
carried  out  while  the  machine  is  running. 
Lubrication  intervals  and  grease  quantify 
^  lubrication  plate  on  the  motor. 

€(DDfl-ml  Im^immmMUlm 
Check  that  all  measuring  and  monitoring 
instruments  connected  to  the  machine 
register  the  norrunal  values. 

AU  LAK  machines  in  standard  design  are 
litted  wjlh  two  race-fype ball-bearings.  The 
bearings  are  fitted  with  lubricating  nipples. 
AU  bearings  are  charged  with  Chevron  SR12. 
grease  before  leaving  the  Works,  and  it  is 
recommended  that  the  same  or  a  similar 
quality  of  grease be used when  re-charging 
the bearings. 
iubricafing intervals  are  from  3000  to  6000 
operational  hours,  dependent  upon  the 
operating  speed  cmd the type  of  duty. 
Under  any  circumstances  it  is  recommended 
that  the  bearingrs  of  machines  which  operate 
an  8-hour  duty,  or  more,  be  dissascmblod, 
cleaned,  and  re-charged  with  the  new  grease 
at  least  once  a  year. 
It  is  possible  to  check  the  condition of  the 
bearings  by  one  of  the  following  methods. 
Touch  the bearing  with  the  hand  to  ascertain 
whether  it  has  become  unduiy heated. Listen 
for  any  unusua/ noise  that  may  be  emitted 
from  the  bearing. 
Measure  the  temperature. 
The  temperature  of  heavy-duty  machines  can 
be  up  to  SS'C.  Unduly  high  temperature  or 
unusual  noise  is  a  sign  to  too  little  lubricant,  or 
wear  and  tear  of  the  bearing. 
To  be  able  to  assess  the  condition  of  the 
bearing  by  ear  alorie  demands  a  great  deal 
of  experience. 

m^  Ibm^lh-kM^Bim 
Check  the  folowing: 
-  That  the  brush-rocker  and  brush-holders  are 
fim^iy  secured. 

-  That  the  bnjshes  slide  easily  in  their  holders. 
-  That  brush-holders  are  free  from  dirt. 
-  Replace  all  worm  brushes. 
Mirumum  lenght  of  brushes:  24  mm. 
'Wear  lenght  of  brushes: 

26  mm  for  LAK  4180. 
40  mm  for  LAK  4200-280. 

2 

3 
Bei  der  Inspektion  und 

Kontrolle  in  Betrieb  befind-
licher  Maschinen  ist 

auBerste  Vorsicht  geboten. 

Die  Lager  sind  fettgeschmiert.  Die  Lager 
mit  Schmiemippeln  versehen  und  Nach-
schmierung  muB  unter  Betrieb vorgenom-
men  werden.  Nachschmierungsintervalle 
und  Fettmenge  siehe  Nachschn^erschild 
auf  dem  Motor. 

IKmftmllkma^sflm^ 
Die  angeschlossenen  MeBihstrumente 
und  Wachter  sind  auf  ihre  normalen 
Anzeigen  hin  zu  uberwachen. 

i^isir 
AUe  LAK-Maschinen  sind  normal  mit  2  Rillen-
kugellagem  ausgenistet.  Die  Lager  sind  mit 
Schmiemippeln  versehen. 
Vom  Werk  aus sind alle  Lager  mit  Chevron 
SR12  versogt.  Bei  Nachschmierung  sollte  nur 
dieses  oder  ein  gleichwerUges  Fett  verwendet 
werden. 
Normal  kann  mit  einem  Nachschrmeiinterval 
von  3000-6000  Stunden  gerechnet  werden. 
dies  jst von Drehzahl  und BetriebsverhdJt-
nissen  abhdngig. 
Fiir Maschinen  mit  8-Stunden-Betrieb  oder 
mehr  ist  unbedingt  zu  empfehlen.  daB  die 
Lager  einmal  im  Jahr  ausgebaut.  gereinigt 
und  mit  neuem  Fett  versorgt  werden. 
Der  Zustand  eines  Lagers  kann  unter  den 
folgenden  Methoden  kohtrolliert  werden. 
Fuhle  mit  der  Hand  nach.  ob  die  Lager 
auBergewohnlich  warm  geworden  sind. 
Achte  auf  ungewdhnliche  Gerdusche, die  von 
den  iagem ruhren. 
Messe die rerr^peratur. 
Bei  haitem  Betrieb  kann  die  Lagertemperatur 
auf  SS'C  steigen. 
Wird  dieser  Wert  uberschritten  oder  unge-
wdhnliche  Gerduschbildung  wahrgenommen. 
ist  dies  ein  Zeichen  von  Fettmangel  oder 
VerschleiB. 
Das  Abhoren  setzt  einige  Erfahrungen  voraus. 

IB^irsfl'sAnM'Sf 
Esistzu  kontollieren.  daB: 
-  Die  Burster\brucke  und  die  Burstenhalter  fest 
verschraubt  sind. 

•  Die  Kohlebursten  in  den  Haltern  leicht 
giejten Jconnen. 

-  Die  Burstenhalter  frei  von  Schmutz sind. 
-Abgenutzte  Kohlebursten  ausgewechselt 

werden. 
Die  minimale  Lange  der  Kohlebi^en: 

26  mm  for  LAK  4180. 
40  mm  for  LAK  4200-280. 
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h rastoiHt-ir^itiilltesKii) 

1. Ne pas derouler entierement le ruban de 
ressort poui le lacher ensuite brusquement. 

2.  Le luban est l§gerement incuive. et 0 ne 
doit pas ebe recouibe dans I'autie sens. 

3, Le rouleau ne doit pas etre pince ou 
comprime. 

4, Debloquer le support de ressort lors du 
remplacement des balais. 

Les balais neuis doivent toujours etre rodes. 

todlag® dlltes Wafe 
Introduire une bande de papier de verre de 
grain moyen (pas de toile emeri) entre le 
collecteur et les balais. avec le cote papier 
tourne vers le collecteur. Les balais etant 
appuyes avec la tension de ressort normale, 
Jaiie glisser le papier de verre en suivant la 
courbure du coUecteur. 
Apres rodage, relever les balais et souffler la 
poussiere deposee sur les balais, les porte-
balais et le collecteui. Pour ce rodage final, 
utiliser une piene douce. 

C©lI[I®(£il{fiiiaQr 

Le coUecteui doit avoir une patine unie. Celle-
ci peut avoir une apparence tres variable 
selon les conditions de service. En cas de 
noircissement inegal ou de traces de brulures, 
il est necessaire de lepolir le collecteur avec 
un p(^ier de vene de grain fin (jamais de toile 
emeri). 

Note : En ce qui conceine les moteuis 
Glimentes pai thyrlstors ou pat redressseurs, il 
iaudra toujours examiner le coUecteur a la 
suite de troubles de fonctionnement, mpture 
de iusibles, etc... De telles irregularites 
peuvent dormer lieu a de fortes etincelles sur 
le collecteur et risquent de provoquer des 
degats importonts. On ne se contentero pas 
de retablir le circuit d'alimentation. n faudra 
contrdler le coUecteui et au besoln I'usiner au 
tour. 

tSiia (E(D!]l]®(£lt®i!iiQr 

Le tournage d'un collecteur use ou ovalise 
necessite beducoup de soins et de precision, 
Alin d'obtenir un resuitat satislaisant. la vitesse 
de coupe ne sera pas inferieure a 200 m^min 
(metal dui) avec une avance de 0,08 a 0,1-
mm. 
Le toumage au diamant permet d'obtenii un 
resuitat tres superieur, mais il ^necessite une 
Vitesse de coupe beaucoup plus grande. 
Dans les deux cas, la prolondeur de coupe 
doit etre limitee a 0,05 mm. 
Apres usinage, le taux-rond du collecteur ne 
doit pas depasser 0,02 mm avec une mgosite 
0,9 < Ra < 1,8 um. Lorsque la machine est en 
lonctiormement, un faux-rond de 0,04 mm est 
acceptable s'il est du a une ovalite, mais le 
decdiage des lames voisines doit rester 
inlerleur d 0,02 mm. 

Les coUecteur sont dimensionnes de fa<;on d 
pouvoir etre tournes plusieurs fois jusqu'aux 
diametres mlnlmmaux suivants: 

Type Diam. min. 
du collecteur 

LAK4180 
LAK4200 
LAK4225 
LAK4250 
LAK4280 

162 mm 
174 mm 
196 mm 
218 rrmi 
246 mm 

(Di  ibirmlh-lhMm Ihmhg  mlU'^iiy^ 
1.  Do  not  entirely  unroll  the  spring  and  then 

let  it  go  suddenly. 
2.  The  spring  band  has  a  slightly  arched 

profile  ans  must,  therefore,  not  be  bent 
against  theoKh. 

3.  The  roU-typa  spring  must  not  be  exposed  to 
pressure  by  compression. 

4.  Loosen  the  spring-holder  u'hen  replacing 
brushes. 

New brushes must always be bedded-in to 
con/orm  to the curvature  ot the commutator. 
This  is  done  by  inserting  at  strip  of  medium-
rough  sandpaper  (not  emery  p c ^ r ) between 

commutator  and  the  brush, v/jth the 
paper  side  towards  the  commutator. 
Load  the  brush with  its  nominal  spring  tenson 
and  pull  the stop of  paper  in  the  direction  of 
curvature  of  the  commutator.  Alter  bedding-in' 
the  brush, lift  it  from  the  commutator  and 
blow  away  all  carbon  dust  from  the  brush-
holder. 
Finish  the  bedded-in  surface  with  a  stand-
stone. 

The  commutator  shall  have  an  even  patma 
which,  dependent  on  conditions of  operation, 
can vary  a  great  deal  in  appearance.  U  the 
commutator  becomes  blackened  or  slightly 
burnt  in  places  it  can  be  restored by  careful 
poJishing with fine  sandpaper  (never  with 
emery  paper). 

NB : In fhe case of  machines wliich are 
thyristor  or rectUier  controlled,  always inspect 
the commutator  immediately after  any 
operational dushirbance or blOT^g  of  fuses, 
etc., in the supply or In the control  circuits. 
Such irregularities  can cause heavy sparking 
at the commutator  with resultant  serious 
damage. It  Is not sufficient  to rectify  the fault 
in the suppJy circuit uriihouf checking the 
commutator  Merwards. 

frnmamg  M  (smjmmftsi2m 
U  the commutator becomes  worn  or  is  not  true, 
it  is  necessary  for  it to turned, and this  must 
be  done  carefully  and  correctly.  The  best 
turning  result  is  with  a  minimum  cutting 
speed  of  200 m/min  (hard  metal)  at  a  feed 
rate  of  0.08  to  0,1  mm  revolution. 
The  cutting  speed  is  considerably  larger  if 
diamond  turning  is employed,  and  this  gives 
by  far  the  best  result.  In  either  case  the.cutting 
depth  shall  be  limited  to  0.05  mm.  The  maxi-
mum  eccentricity  of  a  newly  turned  commu-
tator  must  no  exceed  0.02  mm.  with  a  maxi-
mum  surface  roughness  0.9  <  Ra<  1.8  }jm.  A 
larger  eccenMcify  is  accepted  in  the case  of 
oval  turning.  U,  however,  the  segments  cause 
the brushes to  chatter  the  eccentricity,  of  0.02 
mm  must  not  be  exceeded.  • 
7?ie commutators are so constiucted that they 
can  be  turned  several  times  during  their 
liietime. 
Minimum commutator  diameters  ard tabuJa-
ted beiow : 
Machine frame 
size 

Min.  commutator 
Stator  diamet. 

LAK4180 
LAK4200 
LAK4225 
LAK4250 
LAK4280 

162  mm 
174  mm 
196  rrm 
218  mm 
246  mm 

InJmdKhsilbmg  Aff*  (BimUm-Um  mila 
J,  Die  Feder  darf  nicht  ganz  abgerollt  und 

dann  frei  gegeiien werden.  ^^ 
2.  Das  Federband  ist  leicht  boger^iormig  uri^P 

darf  nicht  entgegengesetz  gebogen 
werden. 

3.  Die  federroiie darf  durch  Quetschdruck 
nicht  belastet  werden. 

4.  Beim  Auswechseln  dei  Kohlebuisten  muB 
der  Federhalter  geldst  werden. 

Neue KohiebOrsfen mflssen stets  eingeschMen 
werden. 
Zwischen  Kommutator  und Burste wird  ein 
Streilen  mittelgrobes  Sandpapier  gelegt  (kein 
Schmirgelleinen).  mit  der  Papierseite  zum 
Kommutator. 
Die  Bursten  werden  durch  den  normalen 
Federdnick  belastet  und  das  Sandpapier  uber 
die  Kommutatorkrurrmiung  gezogen  bis  die 
Burste  die  Krummung  aes  Kommutators 
'angenommen  hat.  Nach  erfolgtem  Einschlei-
fen  sind  die  BOisten  abzuheben  und  alle  Telle 
vom  Kohlestaub  zu  relnigen. 
Die  eingeschlilfene  Oberflache  ist  mit  einem 
Bimsstein  zu  polieren. 

Er  soil  eine  gleichmassige  Patina  zeigen 
oUerdings abhdngi'g von  den  Betriebsverha^^ 
nissen,  ein  verschiedenartiges  Aussehen 
haben  kann.-Sind  Brandmarken  Oder 
ungJeiche Fdrbung /estgesteUt worden,  muB 
der  Kommutator  mit  feinem  Sandpapier 
(nj'emals Schmirgeiieinen; abgezogen werden. 
NB! Bei den Motoren  die Qber Thyristorsteue-
rungen  oder Glelchrichter  betrieben  werden 
ist der Kommutator  immer zu kontrolUeren 
wenn BetriebsunregelmQsslgkelten,  Durch-
brennen der Sicherungen  Oder 6hnliche 
Stdrxmgen  ou/geireten sind. Diese Stdrungen 
konnen elne solche siarJce FunkenJbildung am 
Kommutator hervorru/en, daB nach/oigende 
Aus/dlie nicht auszuschJie/3en sind. 
Es genQgt  also nicht, den Fehler in der 
Versorgung  zu beheben, es mu/3 aiich der 
Kommutator  kontrolliert  und gegebenen/oUs 
abgedreht werden. 

Erweist  es  sich  als  notwendig.  einen  abge-
n u tzen  oder  unrunden  Kommutator 
abzudrehen.  ist  es  entscheidend.  daB  diese 

•  Arbeit  richtig  und  sorgfaltig  worgenommen 
wird.  Das  beste  Ergebnis  erreicht  man  we 
die  Schnittgeschwindigkeit  mindestens 
m/min  (fur  Hartmetall)  und der Vorschub 0. 
•  0.1  mm  Ipetragt. 
Bei  Diamantabdrehung.  was das weitaus 
tieste ist, muB  die  Schnittgeschwindigkeit  er-
heblich  hoher  iiegen. In  beiden  Fallen  soli  die 
Abspanung  auf  0,05  mm  begrenzt  bleiben. 
Ein  neu  al^edrehter  Kommutator  soUte  nicht 
mehr  als  0,02  mm  Schlag  haben  bei  einer 
Oberflachenrauheit  von  4  pm. 7m Betrieb 
kann  ein  Schlag  von  0.9  i  Ra  <  1.8  }jm 
werden  wenn  es  sich  um  Ovalitat  handelt 
eine  Lamellenverschiebung  darf  degegen 
0,02  mm  nicht  uberschreiten, 
Die  Komniutatoren  sind  so  bemessen.  daB 
mehrere  Nachbearbeitungen  vorgenommen 
werden  konnen. 
Folgende  Mindestdurchmesser  sind  einzu-
haiten: 
Motortyp 
size 

Min. 
Kommutator  0 

LAK4180 
LAK4200 
LAK4225 
LAK4250 
LAk42d0 

162  mm 
174  mm 
196  mm 
218 
246  n' 



Generalement, le coUecteui doit etie tbuine 
apres I'usuie de trois jeux de balais. H peut etre 
necessaire de reglei la position des porte-
balais apres plusieurs toufnages du collec-
teui. La distance sepaiant le coUecteur de la 

Icage du porte-balais doit etre comprise entre 
1,5 et 2.5 mm. 
Chaque toumage doit etre suivi d'un grattage 
ou d'un fraisage des entielames en micanite a 
une profondeur d'envirdn 0.5 mm. D ne doit 
pas raster de mica sur les flancs des lames. 
Apres grattage des entrelames. on procedera 
au chanfreinage des bords de lames. Le 
resultat final doit avoir I'aspect d'une des deux 
figures suivantes; 
Figures: 

QNSIFECTOOM 
N n j T © m ( G [ i 

iir 

• L'etat de propret§ de la machine et de ses 
alentours a une importance primordiale pour 
la fiabilite de lonctionnement. 11 laudra 
prevenir I'accumulation de poussiere, d'huile 
et d'autres impuretes produites par le fonction-
nement des machines elles-memes ou qui 
viennent de I'exterieur en entrant par ies 
fenetres et les ouvertures de ventilation. 

^ a p f 
^ k n l 
^bse: 

L'etendue et la frequence de ces controles 
depend du mode de service dc la machine, n 
faudra souvent, lors de la preparation d'un 
programme de controle, tenir compte des 
conditions specitiques telles que le programme 
de travail de la machine, le milieu cinbiant. 
la proprete de I'air, etc.. . Pour cela . on 
^appuiera sur I'experience'acquise en exami-

nt la machine et ses accessoires, et en 
•rvant en particulier I'usure des balais et 

I'enaassement des filtres. 
Un tel controle initial permet de simplifier et de 
justllier les contioles periodiques ulterieurs. Par 
exemple, une machine nouvellement installee 
peut etre soumise a un controle hebdomadai-
re general jusqu'a ce que I'experience acquise 
permette d'esfxioer les controles. 
On profitera des arrets, qu'ils soient ou non 
prevus 6 Tavance, pom etlectuer le nettoyage 
juge necessaire et possible dans^ le temps 
allou§, ainsi que pour un examen general. 
On controlera en particulier qu'il n'y a pas de 
jeu dans les bobinages, que les b a l ^ ne sont 
pas uses et qu'ils ne sont pas coinces dans les 
porte-balais. 

When a commu(a/or has been fumed several 
times it  may  be necessary to re-pc^"d'on the 
brush-hoiders, which shaJi be posjVioned so 
that there is a  minimum  distance  of  1.5  and  a 
maximum distance ol  2.5  mm between  the 
biush-holdei  and  the  commutator. 
Attei  every  turning  of  a  commutator  it  is 
necessary  to  undercut  the  mica  behveen the 
segments  to  a  depth  of  0.8  mm.  and  there 
must  be  no  wafers  of  mica  left  on  the  sides  of 
the  segments. 
The  segment  edges  of  a  commutator  that  has 
been  turned  end  undercut  should  be  bevelled 
as  indicated  in  the  sketches  below.  • 
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A decisive  factor  for  operational  reliability  is 
the  cleanliness  of  the  machine  and  of  its 
surroundings.  Dust,  oil  and  other  impurities 
which  are  deposited  during  operation,  or 
have  entered  the locality  through  open 
windows  or  ventilation  openings,  ^ouid  be 
removed  at  frequent  intervals. 

SimUlm  §m!p(Bdllm 
This  inspection  may  vary  as regards extend 
and frecpjency, all dependent upon the type 
of  duty.  Local  conditions  such  as  the 
operating  programme  of  the  machine,  the 
general  envtonment.  the pollution content  of 
the  ambient  air.  etc..  can  also  be  decisive 
influences  in  the  prograrrming  of  inspections. 
Another  determining  factor  is  the  e)^rience 
in  the  operation  of  the  machine  and  its  acces-
sories.  gained  after  a  time  by  following  the 
condition  and  wear  of  the  brushes  and  the 
clogging  of  air  filters,  etc. 
Frequent  checking  of  these  points  serves  to 
simplify  routine  inspections.  For  example,  a 
weekly  inspection  of  a  newly  installed 
machine  could  be  considered  reasonable, 
and  the  period  could  be  lengthened  as  more 
experience is gained. 
When  it  is  decided  to  take  a  machine  out  of 
operation,  or  if  a  machine  is  stopped  for  other 
reasons,  it  shouid be cieaned to  the  extent 
necessary  and  within  the  time  available,  and 
at  the  same  time  given  a  general  inspection. 
This  should  include  a  checJf of  winding 
securement,  the  wear  and  tear  of  the  brushes, 
and  that  the  brushes  slide  freely  in  their 
holders. 

Ist  der  Kommutator  mehrmals  nachgedieht 
worden.  mussen.die  Biustenhalter  eventuell 
nachgestellt  werden.  Der  Abstand  zum 
Kommutator  soil  min.  1.5  mm und max.  2.5 
mm  betagen. 
Nach  jeder  Nachbearbeitung  sind  die  Mica-
isolationen  zwischen  dem  Ldnellen  auf  eine 
Tiefe  von  unge/dhr 0,8 mm  auszuschaben.  Es 
ist  daruf  zu achten, daJ3 ireine Micareste 

. seiffich siehen bieiben. 
Die  Lamellenkanten  sind  anschlielJend  so  zu 
brechen  wie  aus  nachsthender  Abb.  ersicht-
lich. 
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Diese  mussen.  ws  Umfang  und  Haufigkeit 
anbeiangt. den Betn'etsverhd/tnissen en^^re-
Chen.  Die  lokalen  Gegebenheiten  wie 
beispielsweise  das  Arbeitsprogramm  der 
Maschine.  Umgebung.  Lu/treinheit u.s.w.  sind 
bestimmend  hierfur. 

IRmHamlmifyBMIm 
Die  Inspektion  muB.  was  Umfang  und  Hdufig-
Jceif anbelangt.  den  Aibeitsbereichen  entspfe-
chen.  Die  lokalen  Gegebenheiten  wie 
Beispielsweise  das  Aibeitsprogramm  der 
Maschine, l/mgebung. Luftreinheif u.s.w. sind 
beshmmend hierfur.  Beobachtungen  und 
Erfahnmgen  uber  den  Buistenverschleifi.  die 
Verschmutzung  von  eventuellen  Filtern  und 
dgl.  geben  entsprechende  Hinweise. 
Eine  regelmassige  Untersuchung  dieser 
Faktoren  erleichtert  die  Routineinspehion.  Fur 
eine  neu  installierte  Maschine  ist  eine 
wdchentliche  Untersuchung  angebracht  Die 
hierbei  gewonnenen  Erkenntnisse  bestimmen 
dann  den  weiteren  periodischen  Unter-
suchungsverlauf. 
Bei  vorausbestimten Oder auch anderen 
Betriebsunterbrechungen  konnen.  soweit  es 
die  Zeit  erlaubt  und  es  angebracht  erscheint. 
Reinigimg  und  Untersuchung  der  Maschine 
vorgenommen  werden.  Der  feste  Sitz  der 
Wicklungen.  BurstenverschleiB  sowie  das 
einwandfreie  Gleiten  der  Bursten  in  den 
Halteiri  konnen  bei  dieser  Gelegenheit  gepruft 
werden. 



- Deconnecter la machine et le motoventila-
teur s'U y a lieu. 

- Demonter les gaines de ventilation s'il y a 
lieu. 

- Demonter les accessoiies s'il y a lieu, 
• Enlever les portes de visite, relevei les balais 
et bloquer ceux-ci en position relevee a I'aide 
des ressorts de porte-balais. 

• Demontei le couvie-roulement exterieur du 
cote coUecteur. 

• Debrancher les cables de connexion des 
balais. 

•Devisser les vis de fixation des paliers-
flasques. Demonter ensuite le palier-flasque 
(collecteur) avec la couronne porte-balais. 
Ne pas oublier de tourner I'induit de telle 
sorte que les ailettes d'equilibrage 
n'empechent pas le passage des porte-
balais. 

• Sortii ensuite I'induit et le paliet-flasque (cote 
oppose collecteur) du stator. 

-Enlever les couvre-roulements avant de 
demonter le palier-ilasque (cote oppose 
collecteui). 

• Toujours envelopper les roulgments dans un 
emballage approprie pour ne pas les salir. 

On proc^erd aux memes operations en sens 
inverse. Si les roulements sont demontes, il 
faudra les remonter avec leurs couvre-roule-
ments interieurs. II est important qu'aucune 
impurete n'y penetre. En rempla^ant I'induit, 
laire attention de. ne pas endommager 
I'enroulement ni le cbliecteur. Serrer toutes les 
vis et controler que toutes les connexions sont 
conectes et bien fixees. 

[Rdgbg® (ii® h 

Les machines sont livrees avec la couronne 
porte-balais regl§e sur la ligne neutre, la 
machine pouvant fonctionner dans les deux 
sens, Cette position est reperee sur la couronne 
porte-balais (vis d'indexation), 
S'D est n ^ s s a i i e de verifier cette position, par 
exemple en cas de remplacement de I'induit, 
on procedera de la fa<;on suivante ; 
• Avant de determiner la position correcte, les 

charbons doivent etre rodes soigneusement. 
Debrancher I'alimentation et connecter un 
voltmetre pouvant mesurer quelques volts 
entre les porte-balais, 

- Debrancher I'une des connexions de I'enrou-
lement d'excitation et appliquer a celui-ci 
une tension d'accumulateur comprise entre 3 
et 12 volts. 

- L'interruption et le tetc±)lissement rapides du 
courant provoque I'induction d'une tension 
dans I'induit qui est indiquee par le volt-
metre. 

• La deviation du voltmetre augmente 
lorsqu'on s'ecarte de la ligne neutre, EUe est 
minimale, ou meme nulle, sur la ligne neu-
tre, 

- Mesuret la position ainsi trouvee, Faire un 
repere sur la couronne porte-balais et serrer 
les vis. 

msAssmmv  Am 

-Remove  the  supply  connections  to  the 
machine  and  the  blowei  (if  the  latter  is 
mounted). 

•  Remove  po^ible  air pipe  connections. 
-  Dismoun/  possible  accessories. 
•  Remove  the  inspection  covers.  M  the  brushes 
oti  the  corrmutator,  and  retain  them  in  the 
lilted  position  by  means  ol  the  brush-holder 
spring. 

•  Remove  the  protection  cover  and  then  the 
inner  ball-bearings  covers  of  the  N-endshield. 

•  Disconnect  the  leads  to  the  brushes. 
•  Loosen  and  remove  the  endshield  screws 
and  dismount  the  N-endshield  together with 
the  brush  gear. 

•  Take  the  armature  and.the i>endshje]d out 
of  the  frame. 

•  Remove  the  bearing  covers  before  disasr 
sembling  the  D-ends^u'eid. 

•Always  protect  the  bearings  against 
poliution with a  sui'tabJe pacJdng. 

This  is  usually  carried  out  in  the  opposite 
sequence  to  'Disassembly'.  If  the  bearings 
have  been  rerhoved  assemble  these  first, 
together  with  the  inner  ball-bearings  covers. 
Make  ceriain  the bearings are  clean. 
Be  careful  not  to  damage  the  windings  and 
commutator when replacing  the  armmatuie. 
Tighten  all  screws  and  check  that  supply 
cables  are  properly  connected  and  secured. 

Adilmitmmtt  M lb!rmlh^m(£!k(sir 
When  the  machine  is  suppiied. the  brush-
rocker  is  set  and  marked  for  the  neutral 
position  (indexing  screw). 
Should  it  be  necessary  to  check  this  in  the 
event  of  a  replacement  of  armature,  use  the 
following  procedure: 
- Be/ore the posi'Q'on is determined, make  sure 

the  jbrushes are  bedded-in  correctly. 
•  Discoryiect  the  supply  to  the  machine,  and 
connect  a  voltmeter  having  a  measuring 
range  of  a  few  Volts  across  two  consecutive 
bru^  pins. 

-  Discormect  one  of  the  leads  to  the  field  coil, 
and  connect  the  field  coils  to  a  battery 
having  a  capacity  of  3 to 12  Volts. 

•  By  rcpidly  switching  the  voitage on and off 
the  field  coils,  a  voltage  is  induced  in  the 
armature  and  a  deflection  is  registered  on 
the  voltmeter. 

-  This  deflection  becomes  greater  the  further 
the  brushes  are  turned  away  from  the 
neutral  position.  The  deflection  is  least 
(possibly  Zero)  in  the  neutral position, 

- Measure this position, and mark  and  secure 
the  bnish-rocker. 

mM@mji€i  turn 

•Alle  Anschlu/ikabel.  auch  die  eventueller 
Luftermotore  sind  abzuschlief^n. 

•Eventuelle  Rohrar:schlusse  und  Zubehor 
abbauen. 

•BedienungskJappen entfernen.  Bursten 
abheben  und sie  mit den /?oili^d/edern in 
obgehobener Sfeiiung /estfclemmen, 

•,Auy3eren Lagerdeckel  abnehmen  und  den 
inneren  .K'ugeiJagerdecJrei an  der  BUrsten-
seite  abschrauben. 

•  Die  Anschlulikabel  fur  die  Kohlebusten 
abnehmen. 

•Schrauben  der  Lagerschilde  losen.  der 
bustenseitige  Lagerschild  kann  nun mi'tsamt 
der  Buistenbrucke  abgehoben  werden. 

•  Den  Anker  jetzt  nutsamt  dem  antriebseitigeri 
Lagerschild  aus dem  Stander  nehmen. 

•Zur  Demontage  des  antriebseitigen  Lager-
schildes  ist  der  du/Jere  Kugellagerdeckel 
abzunehmen. 

•  Die  l ager gegen  Verunreinigung  durch 
geeignete  Abdeckung  schutzen. 

Wird  generell  in  entgegengesetzter  Reihen-
folge  vorgenommen.  Sind  sie  ^ugeiJoger 
at^ezogen  worden.  mussen  diese  zusammen 
mit  den  inneren  Kugellagerdeckeln  aufgesetzt 
werden.  Bei  den  Kucfellagern  sorgfaltig 
daraut achten,  da0  sie  nicht  verschmutzt 
werden  und  bei  Einbau  des  Ankers 
aufpassen.  da/3  Wicklungen  und  Kommutator 
nicht  beschddigt  werden. 
Alle  Schrauben  und  elektrischen  Verbin-
dungen  fest  anziehen.  • 

Die  Maschinen  werden  mit  neutral  einge-  ^ 
stellter  also  drehrichtungsunabhdngiger 
Burstenbrucke  geliefert.  Die  Stellung  ist 
markieri  (Einstell-Schraube). 
Ist  die  Uberprufung  der  Bruckenstellung 
notwendig,  beispielsweise  nach  dem 
Austausch  des  Ankers,  geht  man  folger^^ 
dermaBen  vor:  H 
•  Vor  der  Uberprufung  mussen die  Kohlebur-
sten  gut  eingeschMen sein. 

-  Die  Maschine  ist  stromlos  zu  machen  und  ein 
Voltmeter  mit  einem  Me/3bereich  von 
einigen  wenigen  Volt  wird  an  2  Bursten-
halter  angeschlossen. 

-  Wird  der  Stomkreis  zu  den  Feldspulen  nun 
abwechselnd  schnell  geschlossen  und 
getrennt.  induzi'ert sich eine Spannung im 
Anker  und das Voitineter schld^  aus. 

-  Der  Ausschlag  ist  umso  groBer,  je  weiter  die 
Bursten  aus  der  neutalen  SteJJung stehen.  In 
neutraler  Stellung  ist  der  Auschlag  am 
geringsten  (evtl.  gleich  Null). 

-  Diese  Stellung  wird  ausgemessen.  markiert 
und  die  Biirstenbrucke  /estgeschraubt. 
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Filtre non regenerable. 
Nettoyage par soufllage 6nergique. 

media filtront (tissu de fibre ^Ihet ique) 
ût etre nettoye 2 a 3 fois maximiiin (selon 

ecautions de nettoyage) apres demor^tage 
de son support. 
Si necessaire I'element filtrant peut etre 
change, sans changer le support. 

Prevoii periodiquement leui nettoyage par 
^uviilormage. 
Pour cela. demonter le panneau aniere c6t§ 
oppose bout d'arbre ainsi que le filtre. 
L'entree du faisceau se trouve face 6 
I'observateur. Passer un kxDUvillon a trovers 
chaque tube, ouvrir les portes du coUecteur, 
souffler ensuite la chambre du coUecteur 6 
Tail comprime. 
Ensuite, eflectuer un nettoyage par soulfage 
d'air comprim6 des poussieres a I'exterieur des 
tubes du faisceau, afin de permettie le 
passage de Toir entre ces tubes. 
La frequence de nettoyage des echangeurs 
depend de I'ambiance du lieu d'utilisation. 

Le seul nettoyage a pr§voir est celui du filtre 
interne (voir plus haut 'Nettoyage du filtre', 
filtre non r^enerable). 

Non regenerated tiltei 
Geafiing  by  sbong  blowing. 
The  liiteTing  medium  (wjfh synthetic fiber 
fabn'c) may  be  cleaned  2  oi  3  times 
(according  to  ptecautions  oi  cleaning)  offer 
removal torn its hoJder. 
If  necessary,  the  filtering  element  may  be 
replac^  without  replacing  the  hoJder. 

ffife® sik/A 
^(slhmg^T 
Give  the  exchanger  a  good  clean  up  at 
regular  intervals.  For  that,  take  off  the  back 
panel,  opposite  main  shaft  end  side. 
The  inlef of  the  bundle  stands  right  opposite 
the oiaserver. 
Passe a  cleaning  brush through each  tube, 
open  the  doors  of  the  commutator,  then  blow 
the  commutator  housing  through,  with  forced-
draught  ail.  Set  the  baac  panel  back. 
Then,  wth forced-draught  air.  blow  off  (he 
dusf su/TOunding the of  the  bundle,  so as 
to  let  the  passage  of  air  between  these  tubes. 
The  frequency  of  such  clean-ups  is  up  to  the 
surroundings  atmosphere. 
If  the  exchanger  is  fitted  with  an  inner  filter 
proceed  as  indicated  in  the  paragraph 
'Geaning  the  filter'. 

If  the  exchanger  is  fitted  w]'fh an  iimer  filter  it 
is  only  to  clean  the  filter  (see  paragraph 
'Cleaning  the fiifer';. 

Nichf-regenerlerbare Filter 
iJeini'gung durch iidffi'ges Ausbiasen. 
Die  Filtermatte  (aus synthetischer FaserJ i:ann 
noch dem Herausnehmeri ous der Halterung 
zwei  bis dreimal  gereinigf werden. 
Falis erfbrderi'ch, i:ann die fiifermafte ersetzt 
werden,  ohne  die  Haiferung auszufausehen. 

IR(smmm  dJm  Iw^-iwi^-
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Der  Kuhler  sollte  in  regelmaBigen  Abstdnden 
sorgfaltig  gereini0  werden.  Hierfur isf die.Ab-
decJfung an  der  J?ucJcseife gegenuber dem 
Antnebsweiienende obzunehmen. 
Die finfn'ffsof&iungen des Itohrbiindeis liegen 
dann  dem  Betrachter  genau  gegrenuber.  Sdu-
bere  jedes  Rohr  mit  einer  Rohiburste,  offne  die 
Kommutatorabdeckungen  und  blase  den 
Kommutatorraum  mit  Drucklult  aus.  fiefesfige 
wj'eder J?udrwand. 
Dann entfeme  mit  Drucklult  den  Staub  auf  der 
Oberflache  der  Rohrbundel.  um den Luft-
dmchtritt  zwischen  den  Rohren  zu 
gewdhrieisfen. 
Die  Haufigkeit  dieser  lieinigung  harigt  von  der 
umgebenden  Atmosphdre  ab. 
Wenn  der  Warmestauscher  nut  einem  inneren 
Filter  ausgestattet  ist,  verfahre  wie  im 
Abechnitt  'Filteneinigung'  angegeben. 

Wenn  der  Waimestauscher  mit  einem  inneren 
Filter  ausgestattet  ist,  muB  nur  der  Filter 
gereirugt  werden  (siehe  Abschnitt  'Fiiferreinj-
gung'). 
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Recapitulatif bornes d' excitation et bornes auxiiiaires 
Terminals  for  field  and  accessories 

Erreger  und  Hilfsklemmen 

Exc i ta t ion r 
Erregung  "i 

(CTP)Th . dec lenchemen t P P et PA 
Switching  thermistors  (PTC)  -.J 

KaltleiterAbschaltung  Haupt-und  Wendepole  l 

(CTP)Th . a la rme PP et PA 
Alarm  thermistors  (PTC) 

KaltleiterAbschaltung  Haupt-und  Wendepole 
Res is tances d e rechauf fage  ^ 

Heating  resistors  J 
Stillstandsheizung  L 

(PT 100) S o n d e pal ier co te bou t d' arbre 
Temp,  detector  for  drive-end  bracket  -i 

. Temperaturfuhler  Hauptpole  ^ 

(PT 100) S o n d e pal ier co te co l lecteur 
Temp,  detector  for  no-drive-end  bracket  J 

Temperaturfuhler  Hauptpole  L 

{ -

(PT 100) S o n d e PA 
Temp,  detector  for  interpoles-i 
Temperatuifuhler  Wendepole  ^ 

(PT 100) S o n d e PP ^ 
Temp,  detector  for  main  poles  < 

Temperaturfuhler  Hauptpole  L 

Detec teur d e l imite d' usure des bala is 
Brush  wear  detector  (micro  switch)  r 

Burstenuberwachung(t^icro-Schalter)'{ 
OU or  Oder 

D6tec teur d e flmite d' usure des bala is 
Brush  wear  detector  (shunt)  J 

Burstenuberwachung  (Meldebursten)  L 
(PTO) Protec teur t he rm ique a ouver ture 

Opening  thermal  protector  (OTP)  J 
Thermoschalter  (dffner)  L 

(PTF) Protecteur t he rm ique a fermeture  ^ 
Closing  thermal  protector  (FTP)  J 

Thermoschalter  (Schlie3er)  L 
(CTP) The rm is tance flux d' air ^ 

Air  flow  thermistor  (PTC)< 
KaltleiterLuftstromutjerv/achung  L 
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Bornes de puissance 
Power  terminals 

Leistungs  Klemmen 

Branchement 
ConnectioHrSchaltung 

Moteur 
Motor 

Generateur 
Generator 

Shunt 

(separated 
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Compose 

compound 
(Shunt  separated 
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L A K 4 1 8 0 - 4 2 8 0 
L e g e n d e 

1 Vis pour 3 
2 Rondelle poui 3 

•
Couvie-roulement exterieui, cote coUecteui 
Graisseur 

5 Roulement a billes, cote oollecteur 
6 Ciiclips 
7 Poller Qosque. cote coUecteur 
8 Joint pour 9 
9 Porte pleine 

10 Vis pour 9 
11 JoirxtpDur 12 
12 Porte a ouvent. cote coUecteur 
13 Vis pour 12 
14 Vis pour 15 
15 Couverclede flosque. coteojllecteur 
16 Joint pour 15 
17 Itondelle pour 7 
18 Eaou^ur 7 
19 Vis pour 7 
20-RondeUepom 21 
21 Anneau de levage 
22 Rondelle pour 21 
23 Ecroupour21 
24 Couvre roulement interieur, cote coUecteur 
25 Couronne porte-bolois 
26 Vispour25 
27 Rondelle pour 25 
28 Eaoupour25 
29 Disque d'equilibrage. cote coUecteur 
30 Collecteur 
31 Induit complet 
32 C^ujon pour stotor 

^^Tige de fixatk)n des poles princlpoux 
Qovette de bout d'orbre 

35 Joint 
36 Caroosse 
37 Joint 
38 Couvie roirlement interieui, cote bout d'orbre 
39 Polier flosque, cote bout d'orbre -
40 Goujon pour stotor 
41 Rondelle pour 36 
42 Baou pour 36 
43 RondeUe pour 41 
44 Couvetcle de flosque, cote bout d'arbre 
45 Joint pour 41 
46 Eaoupour48 
47 Rondelle pour 45 
48 Anneau de levage 
49 Rondelle pour 45 
50 Vis pour 45 
51 Roulement, cote bout d'arbre 
52 Couvie-roulement, cote bout d'arbre 
53 Rondelle pour 49 
54 Vis pour 49 
55 Graisseur 
56 Vis pour 54 
57 Couvercle de bolte a bomes 
58 Joint pour 54 
59 Plaque d bomes 
60 Vis pour 56 
61 Pieces de contact ' 

#Rondelles pour 58 
Eaou pour 58 
Rondelle pour 56 

65 Vis pour ^ 
66 Vis pour 65 
67 Rondelle pour 65 
68 But^d'arret 
69 Bomes Entrelec 
70 Boite a bomes 
71 Joint pour 67 
72 Joint pour 70 
73 Plaque de boite a bomes 
74 Rondelle pour 70 
75 Vis pour 70 
76 Isolant pour pole principal 
77 Bobinage de pole principal 
78 Pole principal 
79 PoleauxiMre 
80 Cole pole auxfliaire 
81 Barre de pde auxiliaire 
82 Vis pour 78 
83 Piece d'extremite 
84 Console de pole auxiliaire 
85 Balaispour86 
86 Porte-fcjalais 
87 Dynamo tachymetrique 
88 Support D.T. 
89 Accouplement D.T. 
90 Axe d'accouplement D.T. 
91 Sangle de protection D.T, 
03 Motoventilateur 

^Wiltre 
^ r Vis pour 92 

95 RondeUe de pr^harge roulement 
96 Circlips 
97 Vis d'indexation courorme porte-balais 
98 RondeUe pour 97 

D . C . M a c h i n e s , 
T y p e s L A K 41 8 0 - 4 2 8 0 

1 Screw lor 3 
2 Washer tor 3 
3 Extemal bearingcover, commutator side 
4 Grease nipple 
5 BaU-bearing. commutator side 
6 CircUps 
7 Bearing endshield, commutator side 
8 Gasket lor 9 
9 Solid cover 

10 Screw for 9 
11 Gasket for 12 
12 Grid plate, commutator side 
13 Screw for 12 
14 Screw for IS 
15 Covering plate, commutator side 
16 Gasket for 15 
17 Washer for 7 
18 Nut lor 7 
19 Screw tor 7 
20 Washer for 21 -
21 Lifting baU 
22 Washer for 21 
23 Nut for 21 
24 Intemal bearingcover. commutator side 
25 Brush rocker 
26 SCTewfor25 
27 Washer for 25 
28 Nut for 25 
29 Balancing disc, commutator side 
30 Commutator 
31 Oamplete armature 
32 Pin saew for stator 
33 Fixing bars lor main poles 
34 Shaft-end key • . • 
35 Rubber gasket 
36 Stator 
37 Rubber gasket 
38 Intemal bearing-cover, shaft-end side 
39 Bearkg entshield, shaltend side 
40 Pin saew for stator 
41 Washer lor 36 
42 Nut for 36 
43 Screw for 41 
44 Covering plate, shaltend side 
45 Gasket for 41 
46 Nut lor 48 
47 W a ^ r for 45 
48 Lifting baU 
49 Washer for 45 
50 Screw for 45 
51 Bearing, shaftend side 
52 Extemal bearingcover, shaltend side 
53 Washer for 49 
54 SCTewfor49 
55 Grease rupple 
56 Screw for 54 
57 Terminal box cover 
58 Gasket for 54 
59 Terminal board 
60 Screw for 56 
61 Contact pieces 
62 Washer for 58 
63 Nut lor 58 
64 Washer for 56 
65 Screw for 56 
66 Screw for 65 
67 Washer for 65 
68 Plate 
69 Temiinal plate 
70 Terminal box 
71 Gasket for 67 
72 Gasket for 70 
73 Terminal box cover 
74 Washer lor 70 
75 Screw for 70 
76 Insulation for main pole 
77 Mcdn pole coil 
78 Mainpple 
79 Interpole coil 
80 Interpole packing 
81 Bar lor interpole 
82 Saew lor 78 
83 Specing piece 
84 Iî terpole consol 
85 Blushes for 86 • 
86 Brush holders 
87 Tacho 
88 Tacho adapter 
89 Tacho coupling 
90 Stube shaft lor tacho 
91 Covet of adapter for tacho 
92 Ventilatton rrwtor 
93 FOter 
94 Saew for 92 
95 Washer pre loading bearing 
96 CircliiK 
97 Indexing screw brush rocker 
98 Washer for 97 

G l e i c h s t r o m m o t o r e n 
T y p e n L A K 4 1 8 0 - 4 2 8 0 

' 1 Schraube fur 3 
2 Scheibefur 3 
3 AuBerer Lagerdeckel BS 
4 Nachschmiemippel 
5 Kugellc^er BS 
6 Se^errlng 
7 LagershildBS 
8 Dichtung Kir 9 
9 Deckel 

10 Schraube tur 9 
11 Dichtung fur 12 
12 Gitterplatte BS 
13 Schraube fur 12 
14 Schraube fur 15 
15 AbdeckpiatteBS 
16 Dichtung fur 15 
17 Scheibe fur 7 
18 Mutter fur 7 
19 Schraube fur 7 
20 Scheibe fur 21 
21 Tragose 
22 Scheibe fur 21 
23 Mutter fur 21 
24 Irmerer Lagerdeckel BS 
25 Bursteruing 
26 Schraube fur 25 
27 Scheibe fur 25 
28 Mutter fur 25 
29 Auswuchtscheibe BS 
30 Kommutator 
31 Anker komplett 
32 Stiftschraube fur Stator 
33 Befestigungsstabe fur Hauppel 
34 Paflfeder 
35 GiirrmTidichtung 
36 Stator 
37 Gummidichtung 
38 Innerer Lagerdeckel AS 
39 Lagerschild AS 
40 Stiftschraube fur Stator 

•41 Scheibefur 36 
42 Mutter fur 36 
43 Schraube fur 41 
44 Abdeckplatte AS 
45 Dichtung fur 41 
46 Mutter fur 48 
47 Scheibe fur 45 
48 Tragose 
49 Scheibe fur 45 
50 Schraube fur 45 
51 Lager AS 
52 AuJierer Lagerdeckel AS 
53 Scheibe fur 49 
54 Schraube fur 49 
55 Nachschmiemippel 
56 Schiaube (ur 54 
57 Klemmenkastendeckel 
58 Ciichtung fur 54 ' 
59 Klemmenbrett 
60 Schraube fur 56 
61 Kontaktstucke 
62 Scheibefur58 
63 Mutter fur 58 
64 Scheibe fur 56 
65 Schraube fur 56 
66 Schraube fur 65 
67 Scheibe lur 65 
68 Platte 
69 IQemmen 
70 Hemmenkasten 
71 Dichtung fur 67 
72 Dichtung fur 70 
73 Klemmenkastendeckel 
74 Scheibe fur 70 
75 Schraube fur 70 
76 Isolation fur Hauptpol 
77 Hauptpol-Wicklung 
78 Hauptpol 
79 Wendepol-Wicklung 
80 Wendepol Paket 
81 Stab fur Wendepol 
82 Schraube fur 78 
83 Abstandstuck 
84 Wendepolstutze 
85 Burstenfur83 
86 Burstenhalter 
87 Tacho 
88 Tacho-Adapter 
89 Tacho-Kupplunp 
90 Wellenstumpf fur Tacho 
91 Abd. fur Tacho-Adapter 
92 Fremdlufter 
93 Filter 
94 Schraube fur 92 
95 Lagerausgleichscheibe 
96 Seegerring 
97 Schraube fur Burstenring 
98 Scheibe fur 97 
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S w e d e n 

O d e n s e , D e n m a r k 

B e l f a s t 
N o t h e r n Ireland 

P o y n t o n , 
G r e a t Britain 

G e r m a n y 

N o g e n t - s u r - S e l n e ,  France 

THRIGE ELECTRIC 
F: D : 
T h r i g e - E n c o S . A . - T h r i g s E lec t r ic G m b H S c h a b m i i l l e r G m b H 
Av. du G§n. de Gaulle IndustriestraBe 8 Industrie$trar3e 8 

. F-10400 Nogent-sur-Seine 92334 Berching . • 92334 Berching 
T61: 25 39 51 00 T e l : 08462 204 400 T e l : 08462 204-0 
Fax : 25 39 02 45 Fax : 08462 204 450 Fax : 08462 18 41 

GB: 
T h r i g e - S c o t t Ltd. 
Acumen Centre 
First Av., Poynton 
QB-Chesh i r eSK12 1FJ 
T61: 0625 85 94 24 
Fax : 0625 85 94 93 

S: 
T h r i g e E lect r ic 
Lefflersgatan  1 • 
S-751 46 Uppsala 
T & : 018 15 65 60 
F a x : 018 10 74 78 

Int : 
T h r i g e E lec t r ic A/S 
Tolderlundsvej 3 
DK-5000 Odense C 
T6 I : 66 11 13 15 
Fax : 66 12 42 64 
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G e r m a n y 

N o g e n t - s u r - S e i n e ,  France 

THRICE ELECTRIC 
F: O : 
T h i i o o - E n c o S . A . T h r i g a E lec t r ic G m b H 
Av. du G^. de QauHe Industriestrafie 8 
F-10400 Nogent-sur-Seine 92334 Berchtng 
T^: 25 39 5100 Tel: 08462 204 400 
Fax : 25 39 02 45 Fax : 08462 204 450 

Schabmilller GmbH 
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Tel: 06462 204-0 
Fax: 08462 1841 
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Fax : 0625 85 94 93 

S: 
Thrige Electric 
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T«l: 016 15 65 60 
Fax : 016 10 74 78 

In t : 
T h r i g e E lec t r ic A / S 
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THmGE-SCOTT 
ATii^-  p/wL s y  oteE 
PLEASE CHECK AGAINST REQUIREMENTS 

ORDER 
CONFIRMATION 

f ^ Page 1 of 2 

WORKS NO. 

96/2150-1 

DATE 
17/06/96 

CUSTOMER Dairy Crest Foods 
Maelor Creamery 
Marchwiel Mr Wrexham 
Clwyd 

DESPATCH TO 

/ ^ Customer 

lu  ' 
LL13 0UE 

r ^ K Z U ® O 2 ^ . • O ^ O / | 

ORDER NO. 962050/17/K/01 LABELLING -O/No. 962050/17/K/01 
Attn Paul Shore 

DATE 15/05/96 

LABELLING -O/No. 962050/17/K/01 
Attn Paul Shore 

QUANTITY 1 PRICE £9,800.00 EACH nett 

FRAME I - A K 4 2 2 5 C TYPE DC Shunt Motor lEC Standards 

OUTPUT 265 / 265 kW RATING S S I INSL 

RPM 1900/2900 ROTATION Revers ing AT DE 

VA 480 CONTROLLED. VF 2 2 0 / 1 1 0 

lA 588 IF 12 .4 /6 .8 

ENCLOSURE IP 2 3 COOLING IC 0 6 MOUNTING IM 1 0 0 1 

BLOWER LCLF-1-025-5 380-420V / 3ph / 5QHz 4.7A AMPS 

TACHOGENERATOR 

PROTECTION 2 X Thermostat 

SPECIAL FEATURES | 

T-S Order No. TT16361 

T-E Order No. C6050072 -

T-E Serial No. 605072-020 Finish: Standard 

Packing Standard Despatch 26/07/96 Week 96-30.5 

Thrige-Scott Ltd. 
314 Ravenhill Road 
Belfast BT6 8GN 
N. Ireland 

Tel.: 
Fax: 01232-732031 
Telex: 747827 trisco g 
Reg. No. N.I. 16121 T-T Thrige-THan Group 

13003 
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n 
S t a n c H a i r d T e r m m s and  Comditiioinis o f S a D e 

GENERAL 
The following Terms and Conditions shall bo binding on every person, firm or company (hefeattor 
called Iho Buyer) no( withstanding any provision at variance wtih inese Conditions contained in 
the Buyers order or other communication with Thfige-Scott Lid. (hereafter  called the Company), 

Modification or atteratlons to the Conditions can only be accepted if expressly agreed in writ.ng 
by ihe Company. 

The conditions shall also apply to sen/ice and repair works, of clause ^2. 

2.  QUOTATIONS AND ORDERS 
Unless expressly stated, quotaiions submitted by the Corrpany shall remain vatid for 30 days from 
date of issue, and are subject to prior sale of the goods quoted. 

AN prices quoted or Ksied are exclusive of Value Added Tax and other tariffs  or duties which may 
be in force from time to time. 

No agreement between the parties win be deemed binding until the Company has accepted the 
Order by issuing an order of confirmation. 

3. ORDERS AND DELIVERY 
All ordefs are supplied at the csnlirmed price and time of delivery, but with reservations lor 
alteration of prices and delivery limes which may arise after acceptance of orders and due to 
circumstances beyond the control of the Company, e.g. labour disputes, sirikes, locK-outs, 
changes in trade conditions or public authority restrictions, failure ol raw materia) supplies, 
flucuations in currency exchange rates, fire. war. mobilization or unforeseen military conscription 
of equal extent, acts of sabotage, requisition, errbargo, currency restrictions, insurrection, 
shortage of transport, general shortage of rmierials, power supply restrictions, shonage ol goods 
or delays in deliveries from sub-suppliers, which can be attrbuted to any or several of the 
circumstances stated above. 

All delhrery times are given ex the Corrpan/s works. 

The given terms ol del ivory are according to our best judgement. II, for any reason, the Company 
is unable to effect  delivery at the agreed time or foreseea probable delay, the Buyer willbe notified 
of this and at the same time advised of the anticipated date of delivery. 

The Company sfiaK in no circurrtstances be liable for loss of production, loss of profits, or any other 
indirect losses suffered  by the Buyer or his custorrter as a result ol delayed delrveries. 

II the buyer is able lo substantiate other losses resulting from delayed deliveries, the Compan/s 
liabilities wilt be restricted to a maximum ol S%ol the value d that part of the Company delivery 
that the Buyer cannot put to the use intended. 

Cancellation ofan order can only be accepted if agreed upon and by paymeni of all direa and 
indirect expenses sustained by the Company up to the date of cancellaton. 

ShouldlheBuyerlailtocomplywit^theagreed conditions or terms of payment the Company shall 
be entitled to terminate the contract or to withhold whole or pan delr;ories. and morover the 
Company will be entitled wiihout previous warning to change the terms of payment lor future 
del ivories. 

4. PASSING OF RISK 
Unless othenwise speolled in writing Ihe goods shall be deerr^ to be sold "c.i.1.'. d Incoternv 
1980. 

5. PACKING 
Re-usable packing which is not charged as a separate item will not be credited. 

Re-usab<e poking which is charged as a separate item will be credried ai the invoiced amount 
il returned carriage paid and in undamaged condition within 3 months from the date of delivery, 
unless otherwise stated in the invoice. 

6. TERMS OF PAYMENT 
Unless othenAiise stated all goods are lobe paid current month plus 30 days nett. The Buyer has 
no right to withhold payment owing to possible claims against thie Company, which have not been 
approved by the Company. 

If. through no fault of the Corrpany, the Buyer does not make paymeni at the correct lime, the 
Company has the righl to charge overdue payrr^nt interest at the rate stated in the order 
confirmation, invoce or statement of accounts with eflect Irom the original date of payntent. 

7. TITLE OF GOODS 
The title ol goods shall not pass to Buyer until paymeni has been made of the full contract price 
and In case ol non-payrr>ont we shall be entitled to repossess or trace the goods or the proceeds 
ol sale in your hands or in the hands of any liquklator or receiver. 

8. LIABILITIES FOR DEFECTS 
The Corrpany undenakes to remedy any oereas In or failure C tne gooos supplied wnich arise 
soJely from faults in design, materials or workmanship within a period of 12 consecutive months 
from the date of delivery. 

This liaoil'y does not apply to defects caused by the omission of the Buyer to maintain and use 
the goods In lull accordance with the given instructtons, or il remedy is carried out by other than 
the workshops approved by the Corrpany or il the goods are put to incorrect or inappropriate use, 
or are modified or technically changed without Iho prior written consent ol the Company, or are 
subjected lo extraordinary dimatic influences, or il unoriginal spare pans have been used. 

Pans subject to wear and loar are not covered by Ihe guarantee. 

Complaints pertaining to delects shall be submitted m writing immediatefy Ihe defea has been 
found. Delayed complaints wr not be accepted. The defective parts must be returned to Ihe 
Company's works, carringo paid, and the necessary repair will bo undertaken as quickly as 
possible within norn^l working hours. Repaired or replacement parts will bo delivered ex works. 

Rerr^ying of defects does not cover mounting or installaiion. 

After risk ol delivery has boon passed to ihe purchaser, the Company has no lurther Pability for 
dofeas over and above those slated in the foregoing. The Corrpany accepts no liability lor any 
consequential losses such as production loss or time loss suffered  by the Buyer or his customer. 

9. CLAIMS 
Claims Ahich are not covered by clause Sshall be submitted lo Ihe Company not later than 8days 
after recepi of ihe goods. 

10. LIABILITY FOR DAMAGES CAUSED BY THE GOODS (PRODUCT LIABILITY) 
It any danvige is caused by the goods supplied, the Company shall be liable for personal injury 
only if it is proved thai such injury was caused by fault or negligence on the pan of the Company 
or other for whom the Corrpany is responsible. 

The Company accepts no liability lor damage lo real property or personal properly. 

The Company accepts no liability lor production losses, loss ol profit or other consoquental loss, 

TheCorrpany accepts no liability for darrugecausod by goods delivered morelhan 5 years before 
the danvige occurs. 

Totheextem that the Comp.-)ny might incur product liability towards any third party, (he Buyer shall 
irKfemnify  the Corrpany as lar as the Compan/s hability has been limited by Ihe lour preceding 
sub-paragraphs. 

Anydaim todgod by a third party against the Comp||iy or the Buyer must be notified to the other 
without delay. I 

The Company andtheBuyorshallbemutuallyobligediolelthemselvosbosummonedloihecouil 
tor examination of daims for damages lodged againsi one ol them on the grounds ol damage 
allegedly caused by the goods supplied. 

11. ORDER HANDLING FEE 
A special handling fee will be charged for order involving minor quantities ol goods. 

12. SERVICE AND REPAIR WORKS 
Prices slated for sen/ice and repair works are calculated to the best of our judgment on the basis 
of ava.lab'e inforn^tion. and shall be considered as rough estimates unless otherwise specified 
in writing. The main prerequisite for Ihe performance ol a cor red and punctual job by the Corrpany 
is that the Buyer ensures free and unobsiruaed access to the site ol work. 

The Buyer shall ensure thai the jobdoes not take place in unhealthy or dangerous environrrents, 
and shall make sure that all possible requirements at the site of work as laid down by law and 
regulations are mei. 

The Buyer shall, wiihout expense to the Conpany. ensure the avaiabilsy at Ihe site of work of 
water, compressed air and eledric current. 

In the event of default by the Co rrpany to carry oui Ihe jobat ihepre-arranged time. theGuyer shall 
in writing give the Company a rea-sonabla period ol lime in which to carry out the job. ShouW the 
Corrpany tail to carry out the job and there is no situation as stipulated in dause 3. the Buyer shall 
be entiiled to terminate the contrad but will not be entitk>d to compensation as a result ol the non-
fulfilment  ofcontrao. As regards service andrepair works theCorrpan/sliabililycorrprises  solely 
those spate pans provided by the Corrpany ar>d repair and modilications carried out by Ihe 
Company. 

Clauses 1.2,3, 6,7,8.9.10 and 13 with necessary adaptions apply also to senrice and repair 
works. 

Buyers goods serviced and repaired ai ihe Corrpan/s works a/e insured against lire. 

13. SETTLEMENT OF DISPUTES - ARBITRATION • 
Any disputes arising out of contract and its alPed conditions shall be finally settled by arbitralion 
andinaccordancewithihelawol Northern Ireland including customary law and business usage. 



. Si  J^. 

Sltamidaird Teirmms and  Condiitaons of Salle 

1. GENERAL 
The following Terms and Contiilions shall be binding on every person. lirm or corrpany (hereatier 
called the Bu>'er) no( withstanding any {vovision ai variance with those Condiions contained in 
the Buyers order or other corrmunlcation with Thrlge-Scoti Ltd. (hereafter  called Ihe Corpany). 

Modification or altaraiions to the Conditions can only be accepted i  expressly agreed in wrrting 
by the CofTpany. 

The conditions shall also acplyto eervics and repair works, d clause 12. 

2.  QUOTATIONS AND ORDERS 
Unloss expressly slated, guotat ons subrrvYted by the Conpany shall remain valid for30daysfrom 
date of issue, and are subiea lo prior sale of Ihe goods quoted, 

All prices quoted or listed are exclusive of Value Added Tax and other tariffs  or duties which rnay 
be in lorce from lime to time. 

No agreernent between the panies will be deerrxxj binding until the Cotrpany has accepted the 
Order by issuing an order of contlrniation. 

3. ORDERS AND DELIVERY 
Aa orders are supplied al (he conlirrned price and time of delivery, but with reservations for 
aaeration of prices and delivery times wtiich may arise after acceptance ol orders and due to 
circumstances beyond Ihe control of the Corrpany. e.g, labour disputes, strikes, lock-outs, 
changes in trade corxJItions or public authority restrictions, failure of raw material supplies, 
flucuatlons in currency exchange rates, fire. war. mobilization or unloroseen military conscription 
of equaJ extent, acts of sabotage, requisition, errbargo. currency restrictions. Insurreaion. 
shortage ol transport, general shonage of materials, power supply restrictions, shortage of goods 
or delays in deliveries from sub-suppliers, which can be artrbuted to any or several of the 
circumstances stated above. 

All delivery times are given ex the Company's works, 

The given terms of delivery are according to our best judgement. If. lor any reason, the Corrpany 
is unable to effect  delivery ai the agreed time or foresoeaprobable delay, the Buyer witl be notil led 
of this and at the san ê time advised ol the anticipated date of delivery. 

The Corrpany shall In no circumstances be liable lor loss ol production, lossof prof Its. or any other 
indirect losses suffered  by the Buyer or his customer as a result of delayed delrveries. 

II the buyer is able to substantiate other losses resutting from delayed deliveries, lha Company's 
liabilities will be restricted to a rr̂ axlmum of S% of the value ol that part of the Corrpany delivery 
that the Buyer cannot put to the use Intended. 

This CabZ.iy does not apo'y  to deleas caused by the onission of (he Buyer to maintain and use 
the goods in tul accordance with the given irsiructions, or if remedy is carried out by other than 
tie workshops approved by the Corrpany or If the goods are put to incorrect or inappropriate use. 
or are moditied or tschnicall/ changed without Ihe prior written consent ol the Corrpany, or are 
subjected to eitraordma^ climatic influences, or II unoriginal spare pans have been used. 

Parts subject to wear and (ear are not covered by the guarantee. 

Corrplaints pertaining to dofecis shall be submitted In writing immediately the defect has been 
found. Delayed complaints v<'' not be accepted. The defective parts must be returned to the 
Corrpany's works, carnage paid, and the necessary repair vtriB be undertaken as quickly as 
possPle within normal working hours. Rep^ed or replacement parts w3l be delivered ex worlts. 

Remedying of defects does not cover mounting or installation. 

Atter riskof delnrery has been passed to the purchaser, the Corrpany has no further  liaMity for 
deleds ever and above those stated in the foregoing. The Corrpany accepts nolisbiCtyfor any 
consequential k>ssos such as production loss or time loss sulfered by (he Buyer or his customer. 

9. CLAIMS 
Clajms which are not covered by dause 6 shall be submmed lo the Company not later than 6 days 
after rece'pi ol the goods, 

10. LIABILITY FOR DAMAGES CAUSED BY THE GOODS (PRODUCT LIABILITY) 
If any damage is caused by the goods supplied, the Company shall bo liable lor personal injury 
only if it is proved that such Injury was caused by fault or negligence on the pan ol the Corrpany 
or other lor whom Ihe Corrpany is responsible. 

The Company accepts no liability lor damage to real property or personal property. 

The Corrpany accepts no liability lor production losses, loss of profit or other consoquenlal loss. 

The Corrpany accept snollabilltylordamagecausodbyg oods doIivoredmorethanS years before 
Ihe damage occurs. 

To Ihe extent that iheCompany might incur product liability lowaxdsany third party, the Buyer shall 
indemnity the Corrpany as lar as the Compan/s kobHity has been Imitod by the tour preceding 
sub-paragraphs. 

Anyciaimkxlgedby a third partyagainsi the Corrpany or Ihe Buyer must be notilied to the other 
without delay. 

Cancellation ol an order can only be accepted If agreed upon and by payment of all direct and 
indirect expenses sustained by ihe Company up to the date of canceDaiion. 

Should the Buyer fail to comply with the agreed conditions or terms of pay mem the Corrpany shall 
be ent.itod to terminate the csntraa or to withhold whole or part delr>/er<es. and morover Ihe 
Corrpany wî l bo enisled without previous warring to change the lerrrs ol payrrem lor lutuie 
deliveries. 

4. PASSING OF RISK 
Unless otherwise spocif-ed in writing the goods shall be deemed to tje sold "c.i.f.". d Incoierms 
1930, 

5. PACKING 
Re-usable packing which is not charged as a separate Item will not be credited. 

Re-usabie packing which Is charged as a separate aem wi9 be aedsted a the invoiced amount 
if returned carriage paid and in undamaged condition within 3 months from the date ol deivery. 
unless otherwise stated In the invoice. 

6. TERMS OF PAYMENT 
Unless otherwise stated a!: goods are (o be paid current month plus 30 days nett. The Buyer has 
nor'ight to withhold payment ov^ng to possible c tam against ihe Company, whch have not been 
approved by the Corrpany. 

II. through no fault of the Company, ihe Buyer does noi ma'ui paymom ai the correct time, the 
Corrpany has the right to charge overdue payment interest at the rate stated in the order 
confirmaton. invoice or statement of accounts wah effea  Irom the original date of paymem. 

7. TITLE OF GOODS 
The litle ol goods shall nol pass to Buyer until pay^^enl has been made of the lull contract price 
and in case of non-payment we shall tie entitled to repossess or trace the goods or ihe proceeds 
of sale in your hands or in the hands of any liguidatot or receiver. 

8. LIABILITIES FOR DEFECTS 
The Corrpany undertakes to rerriedy any deieas In or failure of the goods supplied which arise 
solely from faults in design, materials or workmanship wahin a period of \2  consecutve months 
Irom the dale ol delivery. 

TheCorrpany and the Buyer shall bo mutually obliged lo lei themsofvos be summoned to the court 
lor examination ol dalrns lor damages lodged against one ol them on the grounds of damage 
allegedly caused by Ihe goods supplied. 

11. ORDER HANDLING FEE 
A special handling fee wtll be charged for order involving minor quantities ol goods. 

12. SERVICE AND REPAIR WORKS 
Prices slated lor service and r^ialr works arecalculated to the best ol our judgment on the basis 
of available information, and shall bo considered as rough estimates unless otherwise specified 
in wrning. The main prerequisite for Iho perlorrrBnce of a correct and punctual job by the Corrpany 
is that Ihe Buyer ensures Iree and unobstructed access lo Ihe site of work. 

The Buyer shallensure thai the job does not take place in unhealthy or dangerous environrrBnts, 
and shall make sure that al possible (equirements ai the site of work as tatd down by law and 
regulations are met. 

The Buyer shall, without expense to the Corrpany. ensure the availability ai the site of work of 
water, corrpressed air and electric current. 

In [he evento'defauRbytheCompanyto carry out the jobat the pre-arranged time. Ihe Buyer shall 
in wrftlng give the Corrpany a reasonable period ol time in which to carry out the job. Should Ihe 
Conpany failto carry out Ihe job and there is nosituaiion as su'pulaled in dause 3, Ihe Buyer shall 
be entitled to terminate the contract but will not be emitled to compensation as a result of the non-
luHilrrwniofcontraa.As  regards service and repair works theCorrpan/sliabjlitycorTprises  solely 
(hose spare parts provided by the Corrpany and repair and modifications carried oU by the 
Company. 

Clauses 1 .2 .3 ,6 .7 .8 ,9 .10 and 13 with necessary adaptions apply also to service and rep^ 
works. 

Buyer's goods serviced and repaired al the Company's works are insured against lire, 

13. SETTLEMENT OF DISPUTES • ARBITRATION • 
Any disputes arising out of contract and iis alSed conditions shall be finally settled by arbtraion 
and in accordance wiih the law of Northern Ireland including customary taw and business usage. 



THRI6E-SCOTT 
P a o l 

ORDER 
CONFIRMATION 

PLEASE CHECK AGAINST REQUIREMENTS z  oiz 

WORKS NO. 

96/2150-2 
DATE 

17/06/96 

CUSTOMER Dairy Crest Foods 
Maelor Creamery 
Marchwiel Nr Wrexham 
Clwyd 
LL13 0UE 

DESPATCH TO 

Customer 

ORDER NO. SDI /7131 LABELLING 0/No. 962050/17/K/01 
Attn Paul Shore 

DATE 15/05/96 

QUANTITY PRICE £155.00 EACH nett 

FRAME TYPE 

OUTPUT RATING INSL 

RPM ROTATION AT DE 

VA CONTROLLED, VF 

lA IF 

ENCLOSURE IP COOLING IC MOUNTING IM 

BLOWER AMPS 

TACHOGENERATOR 

PROTECTION 

SPECIAL FEATURES 
Tacho adaptor & coupling 

T-S Order No. 

T-E Order No. 

T-E Serial No. 

m6361 
C6050072 

Finish; Standard 

Packing Standard Despatch 26/07/96 Week 96-30.5 

Thrige-Scott Ltd. 
314 Ravenhill Road 
Belfast BT6 8GN 
N. Ireland 

Tel.: 01232-457225 
Fax: 01232-732031 
Telex: 747827 trisco g 
Reg. No. N.I. 16121 T-T T h r i g t t - T l t a n 

Group 

13003 
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Sanitary RemoteControlled Valve 
Stop Valve - DN25 - Type SRC 

ACTUATOR 

Po9. Qty Oendminstion ON29 
25 nrifT) 

1 
2S 
3 
4A 
5A 
R 

6a 
7A 
9 
9* 
10fl-

Actuator -1, c©mp(et® (NO), 
Actuator complete (NC) 
Actuator -3. complete (A/A) 

1 c«p ••• 
2 Ô ing 

Cylinder 
Lock Wflre 
0-rlrtg 
W « o n -1, -2 
Piston -3 '""""".'I,!!!'.',"! 
Stop ring 
0-ring "[["[ 
Bonnet 
Plug 'ZZZ. 
Spring assembly (stBAderd bistA) 
Clip, rwimn̂ ŵ 

... 96l2-50a7-01 
9612-6067*02 

• • 8612.6087̂ 73 
•• 31601-0625-6 
.. SSa-1109 26 
. 31353'0139-1 
. SnS3>015|.1 
. 223401-74 
. aiaa3.0621-1 
. 31353-0621-2 
. 9612-6021-01 
, 9611.09̂ 396 
J1353-0133-1 
313$3-01S4«1 
313S3-CI62S-1 
013SS-0793-1 

A Servi'ce Wt 

• Only for actuator -1 attd -2. 

Valve Body Part 

Pofi. Q^ Denofflinatien 

8611.92-OOOS 

ON 2S 
25 mm 

Stem S«al 
L4JI 1 UP acal, CPOM (ataridard) 

1 Up seal, HNBR 
1 Up aeal. FPM 

31353-015S'1 
31353>01S5-4 
31353.01S5.3 

Clamp 
iSa+tji Clamps and «erew» 31320-0027-3 

Valv« Body 
18 1 VaJve body, 2 porta (SO 

1 Valve body. 2 pons DIN 
1 ValvB body, 3 ports ISO, 
I vaivB oody, 3 pons DIN 

Valve Plug 
19 1 

1 
1 

a 1 
e&« \ 

1 
1 
1 

f 1 

Plua.8irtgla.compi*FQ FPOU. 
(atandard) 
Piug.elntjlo.complate NBR.,.. 
Plug.single.compleie FPM.... 
Stam 

Seal ring, EPOM (standard) 
Seal ring, N0R 
Seal ring, FPM 
Seal ring. PTFE 
Scraw 

, 8612-5967.01 
8612-5966-01 
9612-5987-D2 
9612-5986-02 

, eeifi-fiooo-o-f 

, 9612-6996-02 
• 69l2.S6d6.03 
fUlZ'SSSS-OI 
. 9612.S996-01 
S612.S996.02 

9612-G27&.01 
9612-S9g7'01 

Po8. Qiy Denomination DN 25 
25 mm 

Vah/o Body with 0.6 na Hnlali Inside 
18 1 Vafve ̂ y . 2 pons ISO 9612-5687-03 
18 1 P.'!̂  8812.5986-03 

^J^  ! ̂ ^ L®® e6l2-S9H7.ru 

1 VaNa DOfly, 3 ports DIN 6612.5968.04 
Valve Plug with 0.8 Ra finish 

1 PLUG.slnoie,mrr.piet# EPDM 8Ci2.fi»ao.o-
(standard) 

J Plug.slnflle.completo NBR 9612.6998-05 
Rug,single,complete FPM 9612.5988-06 

? 31353-1007.9 
^ 

i Servjc® kItEPDU sen̂ oa Q636 
1 ServceWtNBR 9611.92.0536 

SertricakitFPM geii-aamJa? 
Pana mnrk»4i with A «r» Inelû d In tl>«« M«rvlce Kits 

AilemaOvos 
Stem seal 
1 < 1 JJp seal kit, EPDM (standard) 9611 -92.0076 

1 Up seal kit, NBA 8C11-92.00™ 
1 Up ae^wt. FPM ;::;:::. BeJi-l^eS 

9612.2606-01 
M"®®® 9612-2806-02 

b 1 B^'®® • 9612-2606-05 
— 

l!f 31653-0123-1 
1 Saal ring, NBR aiasa.ô -̂ r-i 
^ S«l ring, FPM Z : aJallSJsW 

Stem seal 
14d 1 313S3.04S2-1 
f 9611.99-2809 
cm  1 IS ur 31353.04SJ.1 
g • 1 Valve body packing 3iafiA.rw5i.i 
fi«fvJca kita special J|p eeala (marked 
• ««IVlce kit EPDM 9811.M-053a 
• Service kh NBR 
! 9811.82.0540 
• Service kit FfiP 9611.82-0641 

Recomrnandad spare parta; Service kita. 
BQ0<I66/1 
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Sanitary Remote Controlled Valve 
Stop Valve - 38-101.6 mm/DN40-100 - Type SRC 

ACTUATOR 
DN40 

Po6. Qty DAMminsUon 38 mm 

Aai;atQr-i. cflftwIfltB  (NO) fli.'wweoe.i 
Actuator-2, complota (NC),. 31353-0206-2 
ActUBtor -3, OOTptetfl  (A/A). 3l353^2t)&J 

^ 1 Cap 3iflQmj62« 
2A 3 Ortng 2 2 3 4 0 © ^ 
3 1 CySnder 313S3^l3a-1 
4A 1 LocklAfre 31353.01SM 

1 223401-74 
*> 1 H«on-l.-a 313S3.0621-1 

1 PiSton-S 31353<e2l.2 
6a 1 stopring 81353-1217-2 

(anly fhr nctiiatpw.s) 
7& 1 O-ring 9611-86-0396 
® ^ 8l3a3̂ 133-1 

, f 31353^154-1 
10o 1 Cprfnd aeserirUy 313M.0825-1 

(star>dard blac<<) 
tOb* 1 Spring assembly with 313S3-062S-2 

e«ra swing sorino fwbitei. 
l l aA 1 Clip, ccmpleie 313534793-1 

(penod 84.06-) 
11b 1 CJIp, (period08.02-84.07),.31353-0130-1 
A Servlcttictt , . 9 6 i t ^ < o o 8 

Only for sctuatcr >1 and >2. 

ON 50 
51 mm 

DN65 
63.5 mm 76 iTWfl 

31363 030G-1 
31353-0206-2 
31353.a2D&-3 
31801-OS35.6 

31353^139-1 
313SM161.1 
223401 
31353-0621-1 
31353-0621-2 
31363-1217-2 

e611>89-039e 
31353*0133-1 
313S3-0164-1 
31353-0625-1 

31353-0625-2 

313534793-1 

31353-0130-1 

M l 1-924008 

d1303-030^ I 
313534206-2 
3135̂ )203-3 
31601^05254 
223405^ 
31353413Q-1 
313534151*1 
223401-74 
31353-0621.] 
31353-0621-2 
31353*1217-2 

96-11^96-0396 
31353-0133-1 
31353-0154-1 
313534625-1 

31353-0626-2 

313534793-1 

91353-0130*1 

6811-624008 

223403.17 
313534190-1 

31353-0622-1 

31353-0622-2 

31353-0783-2 

313534130-1 

9$11-9240(» 

ON 80 DNIOa 
101.8 mm 

313534214-2 
31393-0214^ 
31501*0525-5 
22340̂ 49 
313SM185-1 
31353-018»-1 
2S3401-7S 
313334616-1 
31353-061&-2 

31353-0214-1 
313534214-2 
313534214-3 
31801 
223406-49 
31353*0185-1 
31353-0188-1 
229401-7S 
3135^461 
313534619-2 

223409-17 
313534190-1 

0154-1 
313534622-1 

31353-0622-2 

313534793-2 

31353412)^.1 

9S11-S24D09 

31353-0214-1 
313534214-2 
31353*0214-3 
31801452S S 
22340&49 
31353^165-1 
3135341B9-1 
Z«401-75 
313534619-1 
313534610-2 

223406-17 
3135341901 
01 a53-« 154-1 
31963-062M 

313S34823-2 

31353-079^ 

3I3S3-0130 1 

9611424009 

Ademalives 

Soeciel acustci' (dn .1. 

oomplele (NO) 3534504-1 
Speci9l actuator fdia I33mm) .2 
oamptete (NC) 313534504*2 
apeiiol adualDr (QlB Is jmm) -3. 
conviete (A/A) 31353*0504-3 

313534504-1 31353.a50+-1 

31353-0504-2 313S34fin4-? 

3135345044 31353-05044 

Vaire Body Part 

ON 40 

Poa. Qty Denomtnatlon 38 mm 

Stam Seai 
1 LipBeal. EPOM ,,,313534155.1 

(standard) 
1 Up seal. NBR 313534165-2 
1 Up3eal.FPM 3135341S5-3 

Clamp 
I3a+01 Ciampi and acrew? 313204027-3 

(Period 9209-) 
15a 2 Clamp half 313204022-1 

(PBiiuii -©209) 
15b 2 S o w (Period -8209) 2210936-18 

Valve Body 
18 1 Vahw body. 2 porta ISO 313530375^1 

1 VaJve body.  2portB DIN 9612-0940-01 
10 1 VaJvB body, 3 porta ISO 31353-0375-s 

1 V^tvo body, 5 lAjrta DIN M)1<^094042 

DNSO 
51 mm 

0N«5 
63.6 mm 78 mm 

ON 60 ON 100 
in i .a mm 

31353-0155.1 313534155-1 313S«186-1 3 l3SM18f l -1 3 i m 4 i a ^ 1 

313534155-2 31353-0155-2 313S3.0l8a-2 
3135341SS-3 3135M155-3 31353416&-3 

3132^027-3 31320-0027-3 31320-0027-2 

31320-0022-1 313204022-1 313304nsi . i 

2210836-15 2210936-18 2210936-18 

313534378-1 31353^)380-1 313534381-1 
98124941<1 0612-094241 
31353-0376-8 31363-03aM 3135M3«1.fl 
0612-0841-02 9612-494242 

313S34ia5*2 313534166-2 
313534188.3 3135341S8-3 

31320-0027-2 313204027-2 

315304031 1 313204021-1 

2210936-16 2210936.18 

31353-0026-1 
0612-064341 6612-094441 

8612494342 9B12494442 
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POS. Qty OKniwninaHon ON 40 
38 mm 

Sanitary Remote Controlled Valve 
Stop Valve - 38-101.G mm/DN40-100 - Type SRC 
DNSO 
SI mm 

DNes 
u^mm 76 mm 

DN80 DN100 
101.6mm 

VdlvePlug 
1 '''u9>6inBleiCOmpleta EPOM 313S^0930>1 

(Etandsrrf) 
1 Plug,8(n9le.C&mplete N8R .. 31353Ka30-2 
1 Plug.filnote,compl9te FPM ., 3 1 3 S M 3 3 ( M 

® ^ Stem 3l3S3-fl}40'1 
c A * 1 Ooal rtiiu. ePDM (Bianoafd) 3135M320-1 

1 Sea) rtnfl.  NBR 313SW320.2 
1 See) rtnfl,  FPM 513M-fl320.3 
1 P wk insP T F e 3l3SS.12l1- i 

» 1 Ŵ ahef 31353̂ >357-1 
flA • 1 Ortng. EPOM (stBrxfard)....  fi0OO3«1 

1 CWng, NBR 2234£M.21 
1 O-rtng, FPM 2234M-ag 
1 Seel ring, PTPE 9812-4330<l1 
^ Screw STSSa-OSea-l 

V ^ t w Rody witn 0.0 KB tlnlsft Inside 
18 1 Valve beefy, 2 pons ISO 31353-0375-2 

1 Valve body. 2 porta DIN Oe-IMWO-Oa 
1B 1 Vfllva bodv». a fV»H ISO 91453 0376 3 

1 VsK« boijy, 3 ports D!N fiei2^9<0-04 

Valve Plug will. OA  Ka flnish 
19 1 Plug.6ingle,cofTipJ8te EPDM 31353.J090-1 

(standard) 
1 Plu9.sl(TgIe,compete NBR .. 31353.1090-? 
' Pl'^-slngis,complete FPM .. 31353-1090-3 

® 1 Stem 31353-1007-1 
^ 1 ^ s H e i - 31353.1010-1 
^ 1 ScTBw 3 i3S3 . |0 t | . ' I 

A Service ktt EPOM_.. MH-W-OOIO 
A Sorviee Kit NBR 9811-92^)011 
A servhse WT FPM SEII^Z-OOIS 

Parts marked viftti A are included (n the service Wts 

AitarnaOvee 
Stem seal 
14 1 UpaeelKH EPDM 9811-82-0078 

1 Up Beat KK. NSR 9611-630079 
1 Up se?! k t FPM 951 i-02-OOdO 

a • 1 Up seal, EPOM 9 6 l M B 0 W ) i 
1 u p seel, NBR eQ12'2806-02 
1 Lip seal, FPM 8B12-2806-03 
^ PlaJe 9612.2805-01 

em  1 Sedring, EPDM SlWa-o iaa- l 
1 Seal rina NBR 8135M128.2 
1 Seal ring. FPM 3135M128<J 

Stem seal 
14d 1 \Afeshef  313534JtfS2-1 
e * 1 CMftfl  FEP/SlteOfte 9611-99.2908 
^ 1 Hgidef 313S3.0463 1 
g « 1 body pecMng 3l3S3-045j . i 

Service Wts speclallip seals (marked •) 
• Seiwliw Wt ePDM 9611-92̂ >44? 
• Senrtco kit NBR 9811.M^)448 
• Service kit F M * 4611-to4>449 
• Service WiFEP 

31353-0331-1 31353-0332-1 31353-0333-1 31353^333^ 3^353^)334-, 

31353-0331.2 
3135̂ 0331.3 
31SS!W)377.1 
31353-0321 >1 
3135M321.2 
31353-Oa31-̂  
11353-131 a-1 
31353-0358.1 
98003401 
2234M.21 

851̂ 4330-01 
313S3<3«2-1 

31353-0332.3 
313S3.0378-1 
31353-0322.1 
31353-0323-2 
31353.032M 
31360-121 > 1 
3135^0358-1 
990034.0] 
223404-21 
223404-35 
96124330-01 
d1353-03eM 

313$34333-2 
31353-0333^ 
313SMS41.1 
31353^)324-1 
313S3K>324-2 
31353.0324-3 
31293-1214-1 
313534360-1 
880034-01 
223404-31 
223404-35 
9812-4330.01 
31353-0362-1 

31353.0333-5 
313S3.0333« 
31353-0341 3 
9612.0950-01 
9612-0950-02 
9612.095(M]3 
aVite3-1228-1 
31353-0380-2 
B80034-01 
223404-21 
22)404-35 
8812-4330-01 
31353-0362-1 

31363^^2 
313S3.0334-3 
31053-0379.1 
31353-0325-1 
31353^5-2 
31353-0325-3 
31353-1215-1 
31353^3301-1 
980034-01 
923404̂ 1 
223404-35 
8612-433CM1 
31353-0382-1 

31353-0376-2 3 1 3 5 3 « 3 8 M 3135W3381.2 
86120941-03 9B120942.03 0612094303 ftlSSS? 
01353-0378^ 313SM3eo.a 31353-0381-3 » 1 2 0 9 4 3 0 3 
98120841-04 9812094204 8 8 1 2 0 9 4 3 . « 

31353-1091-1 31353-1002-1 31353.1083-1 31353-1093-$ 81353-1094-1 

s r i sa - i o f l i - s 
31353-1081.3 
31353.1007-2 
31353-1010.2 

011-1 

31363-10S2.2 
31353-10S2-3 
3135^1007-3 
31353-1010.3 
31353-1011-1 

31 US'1003-2 
31353-1093^ 
$1353-1007-< 
31353.1010-4 
31353-1011-1 

31 :ii>3'j 093-6 
31353-10930 
31353.1007.0 
3i3S&-inin-A 
31353-1011-1 

31353-1094^ 
31353-1084.3 
31353.1007-5 
313S3-1010S 
31353-1011.1 

9611420018 9811.820019 9811.820105 9811-820022 
8811-82-0014 flfl1i.924)017  MI I -Oa-MZO 8 6 1 1 . n o i M 
8811020015 8811020018 661102^021 I S l l i ^ l o " w J J S S S S 

0811020078 9611-82-0078 9811-92-0147 0011-93-0142 

8611-92-0079 
8811-92-0080 
Ml 7-3808.01 
6612̂ 806.02 
9612-2806.03 
681̂ 280501 
ai3M0128-1 
313530128-2 
313S3O1280 

661102-0078 
B611-92-0080 
0313 3808-01 

eei2-280&02 
9612-280603 
9812-280501 
31353-0128.1 
313530128-2 
313590128-3 

9G11-920143 
9611-820144 
8Ci2.3oaaoi 
9612008802 
9612.3088-03 
8612.308701 
31563020&.1 
31353-0205-2 
3135>O205*3 

9611-820143 
8611.92-0144 

8812-308802 
9612-308803 
8612-308701 
313S3.020&-1 
313530205.2 
313530205-3 

esi1O2-0142 

8611-82-0143 
9611-920144 
9612-3088-01 
9612-3088-02 
S612-3088-03 
«W12-3087.X)1 
31353-0205-1 
313530205-2 
313530205-3 

31353.0452-1 
9811-98-2909 
91353-0453-1 
31363.0451.1 

9611020481 
861102-0452 
96110204S3 
BS11-02-045* 

313S3<aS2.1 31353-0452-2 313530452-2 313530452-2 
9611-88.2910 8811-98-2910 8811.99-2010 
a i3530454.1 3 1 3 5 ^ 4 5 4 - 1 S I W ^ ^ I 

31353-0451-1 31353-0431-2 313530451-2 31353-0451-2 

96114204SS 9811-820459 8611020483 881102-0467 
9B110204S6 9811-820480 88110^0464 9811020468 
9 a i 1 - 8 « 4 5 7 9611020461 8611024*465 M H , 8 2 0 4 6 9 
8811-620498 8et1«<-04B2 881102046G 9811-820470 

Recommended spnre parts: Sendee kte. 
900-080/1 
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Sanitary Remote-Controlled Valve 
Stop Valve - DN126-150 - Type SRC 

Actuator 

Pos. Oty. 0«nomlnatiQn fiic 

Actuator. comDl«te geis 4es?.oi 
' ] 1-99.3090 I* 
L fiai2.46S5.0l 
s ! n ^ ^ r ' " M12-30U9. t f1 

•̂"''a 
® 
I* 

I 
® 
2?« Sprj,9packet 9612.d4l3.01 

eoi2-2«6.re 
I I 0612.2926.23 
23 Top pin 8612.4409.01 
IJ* J:""?. 

^ Al l- f i t l iny OSII . f tq. lOSft 

; f^/'jT' 
27« t Guide rine 9812-2920.21 

NO 

9C12-4aS7.C2 
9611.99-3060 
8811-9B-30Ge 
e612'4S5&-Q1 
9612.3805-01 
B8lt-9S-30DS 
9612-4411.02 
flfi^  1-99.2B93 
8612-5080-01 
313S3-0154-1 
9612-4413.01 

9612.2926-23 
6612.44D6.0t 
9611.99-3019 
g611-e9'1B6« 
9612-2928-20 
9612-2926.21 

* "" -....9611.92 -029e 9611-32.0296 
Pane merged with • ore InUy^feU In me s«fViCe Kit, 

Valve Body Part 

Poft. Qty r>eiiamin«tlon ON 12& DN 150 

i uS MfiS" 9612.3204-07 9612-3204-07 
UD • ?P(2 9612.ft?n̂ .oe 9613-8304 0« 

1 up saal. FPM 0612-3204-09 9812-3204-09 
Clsmp 
1S 1 

Valvs Body 

Camp ftompiwiB M1l"3i- 105-8 S6n.b1-10S.8 

16 

Valve 
19 

a 

1 

Voiv® b u j y soal ring, EPDIM ( j tandard) 9611-99-2937 
Velv® body seal ring, NSR 9611.99-2936 
Velva body seal ring. FPM 9611-99-2939 
Valve body. 2 DOrts DIM B618-»4DC.01 
Valve body. 3 pons DIN 6612-4405.02 

ug 
niw9.^iiBl<s,uumplete GPDM (BlandBrd) 9612-4380-01 
Ptufl.slnele.complale NBR 9612-4380-02 
Plug.singie.complele FPM 9612-4380-03 
f^®™: 9812.-1383 01 
Seal nng, EPOM (uandard) 9612-«38S.01 
Seal ring, NBR 9612-4385-02 
Seal ring, FPM 9612-4385-03 
Wo»h»r 9812.4384-01 
0-nnfl. EPDM (standard) 9611-99-2674 

9811-09.2676 

8611-99-2937 
9611.99-2936 
9611-98-2639 
9012.4406-01 
9612-4408.02 

9612-4380-04 
9612-4380-05 
9812-4380-06 
DC12-43B3-02 
9612-4385-01 
9812-436S-02 
9612-4388-03 
9812-4384-01 
9611.99-2874 
9611-99.2675 
0911-69-2076 
9612-4387.01 

Recommanoed apera pjirtt: Service kite. 
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Sanitary Remote-Controlled Valve 
Stop Valve - D N 1 2 - 1 0 - Type SRC 

Surface roughness, product wetted parts: Ra £ 0.8 ̂ m 
Pac. oty. DN125 [>N 150 
V«lv» Body — — — 

! rjSJSjJ-SIK::::::::::::::: - - -
Va lve P l u g : i Si; 
f I wafifier  aiaM.l007.6 31363-1007-r 
h 1 Screw 8612-43^4 .02 9612.4384.02 

9612-1307.02 

' j j " ^ 

Parts marked with Asre inclgdad in the service Kite 



1 1 / 8 / 2 0 2 6 15 :09 0922 

Return to menu 

Sanitary Remote-Controlled Valve 
Change-over Valve - 26 m / D N - Type R 

PAGE 1 

n « 

C > " 

Attem«tiv»s Stem Mai 
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14 
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Sanitary Remote-Controlled Valve 
Change-over Valve - 25 mm/DN25 ^ Type SRC 

ACTUATOR 

Pes. Qty Ottnofnlnadon 2S mm 

1 
ZA 
3 
4A 
5A 
6 

7A 
3 
e* 
10a* 
10b* 

1 

Abator -1. oomplelB (NO) 3l3S9^9nA.i 
Actuator .2. compl«l« (NC) 313SM208-2 
Actuator complete {A/A)  31363-0208.3 

31601.052S-6 
- 223400-25 

223401.74 
31353-Q65M 

"•""a 9811-69.0306 
81383.0130.1 

r ^ f l -  31353.0164-1 
Spline assem&l/ (standar̂ j black),.. 31353-0625-1 
Spring seaembly with «yife Atrono .. 313S3.062S.2 
eprins (white). • * 
Clip. eamp[«te 31353-07B3-1 A Service kit 

* Only for actuator - i and -2. 

Vulva Rfwfy  Part 

Poe. Q^ DenominaUon 

d611.92.nOQe 

ON 35 
25 m m 

c t « m 9 M I 
1 Lip BCftl, EPOM (standflfd)  31353.0155-1 

Up GOal, HNBR 31353-0155-4 
Lip seal. FPM 31353-0155-3 

1 
1 

•amp 
iSai-bz 
Valva Body 

1 
1 

16 1 
1 

Clamps Brd screws (PerioU 9208-). 31320.0027-3 

18 

10 

Va lve P lug 

Volva body, uppw. | port ISO esi2-£99i.oi 
Valve body, uppar, 1 port DIN 6612.5902.01 
Valve body, uopar, 2 ports ISO esi2-5991-02 
VBJVO body, upper. 2 oorte DIN 9ai9.fiafla,02 
Valve body seal ring, £POM 31353-0128-1 
(standard] 
Valva body saal ring, NBfi 31353-0128.2 
Valvf thnrty eoal ring, FPM 31003-0126i.3 
Valve body packing. PTFE 31353-04SM 
Valve body, tower. 2 porta ISO 9612-5937.01 
Valve body, lower. 2 ports DIN 9B12-59es-0l 
vsive boay. lower. 3 porls ISO 9012-5987-02 
Valve body, lower, 3 ports DIN 9612-5988-02 

20 1 

b 
OM 

d 
0A< 

PIuQ.doubla.comr' irts FiPOM e s i s - a e o c - o i 
(standard) 
Plug,double,cornplate NBR 8612.6OOe-02 
Plug,double, complete FPM 9612.6006-03 

- 9S1^eoo<-01 
ring, upper, EPDM (standanS). 31333-0320-1 

Seal ring, upper, NBR 31353.0320-2 
Seal ring. upDer. FPM 3i3S3.03ao a 
Padong uppar, PTFB 31353-1211.1 
Mtddia piece 9612-6005-01 

rjnfl,  lowrer. EPDM (standard).. 9612-6996.01 
rtriB. («nvor. NDR fi612-aMV9.02 
rlrts, lower, FPM M12-S99S-D3 

Packing, PTFE 9612-6279-01 
9612-5997-01 

Pos. Qty Denomination ON 25 
25 mm 

V . f v e B<i<l>r w i th Ro f i n i sh ina ide 
16 ' - •---• 

18 

Valve upper, t port ISO 9612.5991-03 
Ve ve body, upper, 1 port Î IN 9612-5992.03 
Valve body, upper, 2 porta ISO 
Va^e ^ y . upper. 2 porta DIN 9612-5992-04 
Valve ̂ y , lower. 2 ports ISO 9S12-S987-03 
Valve body, lower. 2 porta DIN 9612.5986-03 
VR^ lo«wer. 3 port? 130 8b l2.6»a/.04 
VaNe body. lower. 3 ports DIN 9612.6988-04 

Valvo Plug with o.s Re finish 
Piug.flouwe.complatfl  EPDM 9612-6006.04 
(slandBrd) 
Plug,double, eompieto NBR 96I2.600G.05 
w a , d o u N e . c o m n i » t e p p M oc i2 .eeoo .o6 

Middle piece 9612-6005.02 

Service Kit EPDM 9811.92.0542 
9811-92.0543 

Senrico kit FPM fiCH oa-OS-u 
Parte marked with A ara Included In the aervlee klu. 

Alterns three 
Stem Seel 
1 1 Lip seal kit, EPDM (standard) 96i i -92.0076 

1 L.p«faim.N6K 9611.92-0079 
1 Lip seel Mt. FPM 0611-92-0060 

20 J 

1 
1 

b 1 
a 1 
f 1 

A 
& 
A 

a« LIpMwI. EPDM Mia.annii rti 
f ^ p ^ ^ i - N w ::: : : : : : : : ; ; ; : : : : 
Lip seal. FPM 9612-2806-03 

1 r i « t e . 9612-2605-01 

e » 
f 

c * 1 Seal ling. EPDM 31353.01701 
1 f i r i n g , NBR 
1 Seal rtng, FPM 31353^5128-3 

Stem seal 
I4r t 1 a i 8 » a - M 5 2 . i 

1 0.rlng FEP/Silicone 96ii.99-2fi0s 
4 W 31353-0453-1 

a * 1 Valve bod/pecking 3i3SS4Vjfii.i 
Service hits spaoiat lip seals (marked • } 
• Service kit EPOM SS11.92-0548 
• ^nrlce kH NBR l.ai-0546 
• 9611.92.0847 
• Service kit FEP 9611-92 )̂548 

1 

Recommended spare parte: Service kits 
ooo-os-i/1 
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2001-01 
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AKtmatives Stsm SMI 

0 
Pam for F5P seat 

d 

e 

14 
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Sanitary Remote-Controlled Valve 
Change-over Valve - 38-101.6 mni/DN40-100 - Type SRC 

ACTUATOR 
DN40 DNSO 0N6S DN80 ON100 . 

Pos. Qty Oenomltwtton 36 mm SI mm .63^ mm 7C mm 101.6 mm 

Actuator •l.eem^tota (NO) aia£3 02a61 91363 0 ^ - 1 '313S3-020C-1 313M-0214O 313&»-D214-i S ISSS^zh- I 
Actuator-2, comptete{NC) 313«3-D20S-2 31353-0236-2 913S3-0214-2 3l353KIZ14'2 313&3-0214-2 
Actuator-3. complets (A/A) ai3S3<Q20&>3 313$3«0206-3 31353-0214-3 313S3-0214-a 31353421'4-3 

1 t CiK) 31601-052S<« 31B01-OS2^ 016O1*O525-6 31BO1-0S35-5 31001-052&^ 318Q1-052&<6 
ZA  2  Oflng Uivjt^i  r^MOB-ZH  223406-49 2234DM9 223406-48 
3 1 C/lifVfer  31353-0139.1 31353-013&-1 31353-013M 31363.0185-1 31353-0105.1 8l36a-D185-1 
4A 1 l.oek\Aflre 31353-0151-1 ai35M151.1 31353-0151-1 313Si-0l89-1 31353-0169-1 31363.018S-1 
5A 1 O-nno 223401-74 223401.74 223401-74 223401-76 79.\4ni.7S 223401-7S 
6 1 Pi$lDn -1. -2 31353-0621-1 31353-0621.1 31353-0621-1 31353-0619.1 31353-0610.1 31353-061B-1 

1 Pi!rton-3 31353-0621-2 313S»I$21.2 31363>0621-2 31353-0619.2 31353-D61fi-2 31353.0619-2 
7J> 1 O-ring 6611.994396 9611-6»03fl6 9611<€9.0396 223406-17 223406-17 223406-17 
8 1 BertHM OldSVOiaa-l 313S3-0ia3-1 3l»93-0193-1 31353-0190-1 ;)13b3'0190-1 
9* 2 Phjg 313S3-0154-1 31353.0154.1 31353-0154-1 3135:>-0154-1 31353.01S4.1 31353-0154-1 
10a* 1 Spring assembly 31353-0625-1 31363.0625-1 1̂353-082£-1 31363.0822.1 31353-0622-1 31363-0622-1 

(standard black) 
10b* 1 Spring Buembtywith 31353-0625-2 31353-0625-2 313̂ 3-0625-2 31353-062S-2 31353.0622-2 31363̂ 0622-2 

extra strong eprtng (Mhite). 
Ila.^ 1 Clip. COmD!«« (penod 64.06-) 31353-0703-1 31353-0763-1 31353-0793-1 31353-0763-2 3135^0793.2 31353-0793-2 
l i b 1 Clip, (neriod66.02-64 07), 3nS3-0130.1 3 is$)-0t30- l 31363 01801 31363-0130-1 

A S«ivieekit 9611-92-0006 9611-62-0006 961142-0006 9611-92-0009 9611-92-0009 9611*624009 

' Only for actuator '1 arid .2. 

AltematfVM 
Spaa'vl Bctustgr (din 133mni) -1, 
camplBle (NO) 31353-0504-1 31353.0604-1 31353-0504-1 
S p e ^ actuator (dig 133mm) -2, 
OCimplste(NC} 31353-0504-2 31353-0504-2 31363-0504-2 
Special octuoior (dia i j;jmm) -j. 
oompleta (A/A) 31353-0504-3 31353-0504-3 31353-0504-3 

V«h/c Body Part 
DN40 DNSO DN6S DN60 DN100 

Po9. Qty Denomination 36i7vn 51mm 63Jmm 76 mm 1D1.6mm 

Stam Saal 
14A 1 

1 
1 

CtaiHM 
15a+b2 

15s 
15b 

Upseal.ePDM (standard) 31353-0155-1 
Up seal, NBR 31353-0155-2 
Lip eesi, FPM 313534155-3 

Clamps and acr̂ AQ 31320-0027-3 
(Period 9209-) 
Clamp half (Period -9209) 31320-0022-1 
SCfew(Petl0d-a2G») 22l0936-18 

313S»)1SS-1 313534155-1 313S34186-1 313534166-1 31353-0166-1 
313534155-2 31353-0155-2 319534186'2 31353-0180-2 313534186-2 
313534165-3 313534155-3 3135^166-3 313534166-3 31353-01664 

31320-0027-a 313200027-3 313204027-2 313204027-2 31320-0027-2 

313204022-1 313200022-1 3l320>00ai.l 91320-0021-1 
221093&-18 2210936-16 2210938-16 2210936-16 2210936-16 

Valve Body 
16 1 Va^a bod/, upper, 1 port ICQ OIMO-OOS^I 313SS-D054-1 Sl3B3-OOS>) 313S>009e-1 

1 Valve body, upper, 1 pgrtON 9612494541 9612494641 9612494741 
16 1 Vlalv«bOdy. upper. 2 ports ISO.,.. 3196^00634 31353-0054-6 31353-0055-6 31353-00564 

1 body, upper, 2 ports DN 8612494542 961»>946-Q2 9612-094742 
17A*1 Valve body seal ring. EPDM 31353412M 313534126-1 313S34128-1 313534205-1 

(Standard) 
1 Vblve body seal rtng. NBR 313534126-2 313534126-2 313534126-2 313534205-2 
1 bed/eeolrfng FPM 31363 OlSa 9 313M-01S8-3 313Cd-0120-0 9l3S>0200-9 
1 V̂ IVB body pacwng. PTFE 31353-0451-1 313534461-1 313514451-1 313534451-2 

16 1 Valve bojy, louver, 2 portslSO .... 313534376-1 313534376-t 31353-0360-1 313&34381-1 
1 Valve body. Im^. 2 ports ON 9612-094041 9612494141 9612494241 

10 1 Varva«»y,lo«er,3p0ftsiSU ..,.313634375« 31353-03764 31353'03804 313534361-6 
1 Valve body, tower. 3 ports DN 9812494042 96124941-02 9612494202 

;S19^0058>1 
9612-094641 9612-094941 

31353405B4 
0612-0946-02 B612̂ 64!;-D7 
31353.0206-1 313534205-1 

313534205-2 
31333-0206-0 
31353-04S1-2 

9612494341 

9612-0943-02 

313S3>0205-2 
31393-0203-3 
31363-0451-2 
31353.0026-1 
B612494441 
513534026-6 
96124944-02 

Valve Plug 
20 1 

b 
OA* 

Plu8,doubie,complete EPDM 31353.0335-1 
(Standard) 
P1ug,dOuble.Gornplete NBR 313534335.2 
Ptug.aouDte,CDrr̂ eiB FPM 
Stem 313534348-1 
Seel ring, U|3per, EPDM 31353-0321-1 
(standard) 
Seal ring, upper, NBR 31353-032 

313534336-1 313534337-1 31353-0338.1 313534336-4 313S»4339-1 

313534336-2 

313S»)349-2 
313S>0321-1 

313534337-2 
313534337-3 
3135^13494 
313534323-1 

313534336-2 
31353-0336-3 
31353-0350-1 
31353-0324-1 

313S3-0336-5 
91353-03364 
31353-0350-3 
31353-0324-1 

31353-0339-2 
313534339-3 
31353-0350-2 
31353-0325-1 

31353-0321-2 313S3-0323-2 31353-0324.2 31353-0324-2 31353'0323-2 
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Sanitary Remote-Controlled Valve 
Change-over Valve - 38-101.6 m/DN40-100 - Type SRC 

d 1 MiddleBiBcT. 3 alStJS^i 31353-1214-1 31353-1214.1 31353-12151 

JlSolS; Slfo^-

^ i S M is is ill m is 
S S I F ' = = 

^ ; ~ ~ S] S; 
Valve Body wtth Ra finish insidg 

1 ^Iveb^y. upper. 1 port ISO 31353̂ 053-2 3la53<l054.2 31353-0055-2 3l35iODSfi3 
1 VflVRhnrty.i.ppef,  i port ON 0ei2-0WS^33 e6l2.0B4B.iu M 31353-0068 2 
1 Valve faKfy,  upper, 2 pons ON 9812.D94S-04 9012̂ 946̂  SSllSflSS  313S3-D0S6.3 31353̂ 38-3 

i e 1 Val^ lJCdy. 1 ^ . 2 ports ISO ....313S3-037W 3 1 3 5 ^ " ^ ? ; J J l s S J I w 9612-OS«.04 9612004^-04 
1 v̂ ivBWoy,io«r.2portBDN  9ei2.o»4o53 SiUwiTos flsva^SSS  aî sxjaoi-a 31353-0029.2 
; 31353.03̂ 1 ^ s S S « S ^ ^ M S M 3135̂ 3813 

Valve Plug With 0.8 Ra flnteh 

" ' 5S5"°™""™ """"" "">'"»' •'"»'«" 
. i l i i S E k s i s ~ i - s s s s s 

; i -ii i i i i s! i i 
: S - S s ^ E E S S £ = S S S S S S 
Parte marked wjUi Aare InclUOM m 010 service kits. 
Alternatives 
Stern seal : i SiS SiS SiS ES Si . i mEE=m S is pS iS 5S 
• i sssEEEis ss i i is is is 

Stem seal 

r i ™ ~ 
' — — lILISt::; 

Serv(«« kita special flp sea/s fmnrKed 

• Se r / i ceWtFPM I M i i S S m 23 mSJS ^jf? 2f 9611̂ .0488 

• MJISŜ  
RMommOfidcd a p a n porta: Service kfis. 
900-09Z/1 
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Sanitary Remote Controlled Valve 
Stop Valve - Type SRC 

1 . 0 - - o — V - \ \ 

15b 

/ 
3 1 O i S ^ - » 

LKM 4 
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Intro. 8301 



0121-351-7888 ALFA LAUAL LIMITED 885 P03 

Laval Plow umiiea, l k m division 

05.06.98 
9 « n i t a r y R v i i t v l o C 

Stop Valve-Typo 

P9M.  0*t  6Momln«tJftB 
Nw«e 
M mn 

NWW 
iy  i t n 

NWM 
mn KM 

Nwie Nw ie» 
191.* mm 

1 

AAUOtOf CT^^VfitiaHa 

ActtfMr 

O'rtng. CyiAOtr. 
u * w w . — — . 

Pinen . i . ^ c 
pwiong. 

tMAMMy t>M. _ 
Spifno «iMivt)^ Mtk « m 
(trong (0*19 <«>Nn). 

. I I U I ^ I U . ) 

^ I t M ^ t M r l 

C3401-74 
tiMOiMST.I 

03340847 

91VU-Q909-1 

31M1.MIM 
i2UI39<9 

aS340M7 

0340;-7S 

I I M M I M m 

siao-oetM 
s m v o n g ^ 

m«oi-79 

t3»4M-17 
313P41BIM 

9i3SM«t3o 

atPKwicK. 

.•1U»47«M SIMS^fU' l 9t4«a-07«»-i 313S»'07«S4 t ' U S ^ v i 

.3ias>4l3»-l 3IJ8M1}0-1 3133V913M )136^013^1 

.>9 i t»«9e> MTi'tKOMi •<ii««»wcl ««1̂ ê eoo• 4eii-»»oow 

^ei. oiy OmmintUAn 
NWtO 
91 ow 

NW«5 
83J mm 

J) 

w c j n t r o i i 

13:20 
i t r o i i e Q v & ) v « 

79 mm mtu vwiee 
1014 MM 

vrtM .Wi et  flA ilnMi 
19 Ph«.«M9««Mrrei. CPOM («ia) 9196»>1M».1 

I NBK u . , ^ . 919»»>l0«frl 

a 1 >fBi 3iU3-iOP7.) 
t I Wuhw. . . . . . ^ ^ 91393.1D10-1 
n 1 

• B*r«te*UtN»R, 

wi rvH. 
Pvu B<uMd «u>» V* MOiiMO M M MMN* Wb 

113S3.1WM gigt^^gsM 9iM3.ice9>i 3 i u a , i o » 4 31393.100*) 
3i3d9-l09W }1W>-S9n>« 9t963>ieOM 11U».te«9>ft diSAVlOOl'S > 
«lU»'i00l.3 9 l3M. im .9 41939-I9M-9 t t U M O S M 
giW-tOOf't 9rUd>i00T.3 g i w - W ^ * JWHOO?-* 

9t3M>l0lM 31»>-101»4 913g3>)9io4 S i a S H m M 
3ltt>-lWi*1 3tl»-10(1.1 S lUVlOlM 31309.1011.1 3lS&3>l01l'1 

»«1V*»M13 tf i i - i f t^Qio  Mli.»»«ifl« . 
W I - W O U M I M M O i t t n i - w o o o 9«t1<n4l0B 9 * i M » 4 0 « 
t tn-0340l» 9«1V9t40il MM'M^IOT Mii.«»»0t4 

' gitfi «e> «M«ier o • /» 

V«v« 9o9f Pf t 

9ft  ••ACmMMIOfl N«r«0 
9«mA 

NW<9 
91 nw WO m l 79 mm 

NVr90 KM l«0 
101-9 TUP 

14" 1 
1 
1 

Ci*np 

!»• t 
i f« 3 

UpMd. CPOM {tt0l 
1.IP •••J. FWd 

Otmpt I M * * 

CItmp MM (P*n«« •Ann 

3n994iee-l 3t339-0!b9-i 
91tft»41<M »ltS»'Ot«M 9iSU-eiU.9 

3139>«1l»-3 i m v O l l H 313U419M 9iU9<«tW4 

i l U M M M 3l39a<a37-l 3139»«)17-I 913S«4Qr>9 3\3SM0ST<< 

ait099e'i9 
9 m ( M g s - i im»oo39- i 9m»«Q9vi i t j ^ ^oo f i - i 9i99e-Mi-< 
U10«M>«9 tf109M>i9 e i9»99i« Z3l0n8.l8 

Vaiv* 
•9 « 

t  Vthlt  tof/i  t  MrtS  Otn 
19 1 vtM* 3 peni ISO... 

\ Viha M«r. 3 vwu 01** 

9iM34379-t 3t3«94W0-« »i99S<409i-l 8iSfr3-«03M 

9U9M379.9 1i3U<aU04 3<3«»-039l4 319U^tSM 

Valv* Plug 

N t n . 
fPM. 

laalrw^, 
«Ml MO, 
«nit«r 
O^ono. tPQM (TA) 
0*iBg, Nftft 
Q-rtr^,  fP*4 

(oe.) giMVOss^rt 

>145341804 
919U>e»«0>i 

9l»«3-93aM 
i«.H.«9t»»9-0»t0>9 
. . — 3I3W41ST-1 
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Top Unit 

IM 70742-GB6 
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DANOR CHANGES IN D6SIGN 
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HaJI prox. PNP and negative 
activation(s) of Uie solenoid valve(5) 

i 

Solenoid valve 1 Solenoid valve 2 

V4 o s 4 » f ^ ^ i 

* 

tvN O <0 

Hall prox. PNP and positive 
activation(s) of the solenoid va(ve(s} 

Solenoid valve 1 Solenoid valve 2 

standard connection is for NC-aetuator. If KK>actuator and the LED signals have to be in Ihfi same position A and B ai the 
LKT-N box. please change the following wires: 

Miao, Hall. Inductive: Change <S)  and (1> 



Instructions for: 

Top Unit LKT-N for Hall PNP 8-30 V DC and Solenoids 24 V DC or 24 V AC. 
NB: Positive activation of the solenoid valve(s) 

C o d e no.: SRC/ARC/SMP-SaSMP-BC: 9612-0896-01, 9612^)860-27/28 ; SMP-EC: 9612-0896-02, 9612-0861-16; LKLA-T: 9612-0896-03 
9612-0862-19/20 ' 

Issued by: 

Wolfgang Grell 
Dept: 

QDA 
Date: 

28.11.91 
Page: 

1 
N o . of p a g e s : 

1 
O t h e r Instructions valid: 

IM70742-E1. IM70739-E1. IM70740-E1 and IM70741-E1 excl. the below mentioned 

1) 
The terminal inside the box has 8 connections instead of 6. 

Arrange the internal wiring as follows: 

{Only for LKLA-T (LKB valve)) (For SRC /'ARC and SMP valves) 

}iye 

Solenoid volve 1 

>lye 

Solenoid valve 2 

Internal, electrical 
connection 

A -
2 -
3.-
1 -

o o-o o 
O 0 . 

o o 

2) How to connect the outside fermale plug or cable: 

White © + supply sensors (common), 8-30 V DC 

Brown ® Output signal A (open valve) 

Green (D Output signal B (closed valve) 

Yellow © + Solenoid 1, 24 V DC or 24 V AC 

Grey ® + Solenoid 2, 24 V DC or 24 V AC 

Pink ® - /N sensors / solenoids (common) ® 
solenoid and sensors 

9611-99-2647 

IM 70765-E3 
9305 

WE RESERVE THE RIGHT TO MINOR CHANGES IN DESIGN AND FUNCTION LKM 



mSTALLATION 
msTRUcnoNS 

A 
Top Unit LKT-N 
used on LKLA-T 

WCRESEKVETHEMGHT 
TOkMOftCHANOESM 
oe«a<AW nMCTON LKM 

Fit the 06 mm 
air tut)e 

2 mm Alien scre\ 

2 mm Alien screw on backside 

3. 

4. 

Vertical 
adjustment 
upper switch 

2) Vertical adjustment 
lower switch 

Air in 
06 mm air tube 

2) Horizontal 
adjustment 
frame 

Electrical connection, see picture on page 
13 
Electrical connection by soldering 

Top with plug-connection 
1) Use hand operator of the solenoid 

valve to activate the actuaor. 
6. 7. 



Electrical connection see picture on page 
13 

8. 

Top with 5 meter cable Remember 0-rings. 

10. 

Yellow light A = open valve 

Yellow light B = Closed valve 

For LKT-N without 
Solenoid valves 

- Connect air in (06 mm air tube) at "Out 
1" terminal 

- Follow picture 2 for inside air tube con-
nections 

11 



b̂ENG 
EDENG CO.LTD 
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ST.CLEARS 
DYFED,SA33 4DQ 
Tell (01994) 230881 
Faxi (01994) 231243 

CABLE TERMINATION SCHEDULE SHEET No. 

c m w N 

C H K D 

A f W D 

DATE NAK€ O O N T T V C r m E ; 

NOTES! 

BS DATE 

ĉ V l-.ryy 
t fes/AP 

6Y 



InstoictiensJor: 

Modified Top Unit LKT-N with 5 metre cable 

Cooe no.: 

SRC/ARC/SMP-SC/SMP-BC: 9612-0896-01, SMP-EC: 9612-0896-02, LKLA-T: 9612-0896-03 
I nusd by: 

Finn Cramer 
D*pt.: 

QDA 
Dste: 

92.08.05 
Page; 

1 
No. of pagea: 

1 
Oth« in«ructient valid: 

IM70742-E1, IM70739-E1, IM7074D-E1 and IM70741-E1 excl.the below mentioned 

1) We have modified the Top Unit as follows: 
• Changed to 5 metre "Flying cable" instead ol plug 

Electrical connection 

LKT-N with 2 solenoid-valves;and different  switch systems 

Connection 
to the 
cable 

Micro switches 
Inductive prox. , 

switches ^ 

Hall Drox. switches Connection 
to the 
cable 

Micro switches 
Inductive prox. , 

switches ^ NPN • 

N993tke activation 
of solenoid va l v^ 

PNP 

Po.sitive activation 
of solenoid valves 

PNP 

White Q 
+/P supply micro 

switches 
(common) 

sensors 

(common) 

}+ supply^' ^ 
sensors 

' (common) 

[+/P supply sensora 
and solenoids' 
(common) 

+ supply 
sensors" 
(common) 

Brown Q) Output signal A 
(open valve) 

Output signal A 
(open valve) 

Ibutput signal A 
(open valve) 

Output signal A 
(open valve) 

Output signal A 
(open valve) 

Green (3) Output signal B 
(closed valve) 

Output signaLB 
(closed valve) 

'output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Yellow 0 +/P Supply 
solenoid 1 

••V 
solenoid 1 ~ +/P Supply 

solenoid 1 
-/N solenoid 1 
• 

+/P solenoid 1 

Grey d ) +/P Supply 
solenoid 2 

solenoid 2 +/P Supply 
solenoid 2 

-/N solenoid 2 +/P solenoid 2 

Pink ® 
-/N micro-switches/ 

solenoids 
(common) 

4- supply 
solenoid 
(common) 

-/N Sensors/ 
solenoids 
(common) ] 

sensors 

[ (common) 

-/N Sensors/ 
solenoids 
(common) 

A C c u r r p n t 

P phase for AC 
N Neutral tor AC 

Note! 
1) Symbols used in the above chart tor electrical."connection 

DC current 'r 
, + positive polarrity tor DC 

- negative polarity tor DC 

2) It both types of current (AC/DC) are used, correct in the following way: 
-/N Polarities must be connected together at the power supply. 
+/P polarities must be connected together at the power supply. 

3) PNP Hall prox. switches have positive or negative activations of the solenoid valve(s). Please check! 

4) For inductive prox. switches (NAMUR) without solenoids: " 
24 V DC supply in addition to 8 V DC mesassar%' if indication of lights (LED) tooperate. 

Cable specification: 

- Standard = DIN 47.100 
- Unscreened PVC cable (Grey) 
- Core = 6x0.5 mm^ 
- Outside diameter = 07.3 mm 

The LKT-N box, normal position 
on a vertically installed valve. _ 
MB: Valid for LKLA-T NC. § 

It NO - see instruction manual 
IM 70742-E1 for.changing the 
wires. 

/ J ! 

k 
LED A o" 

P 
LEO 5 

Open 
valve 

Closed 
valve 

9611-99-2647 
IM 70773-E2 
9305 

WE RESERVE THE RIGHT TO MINOR CHANGES IN DESIGN AND FUNCTION LKM 





Instructlont for: 

Modified Top Unit LKT-N with 5 metre cable 

Cod* no.: 

SRC/ARC/SMP-SC/SMP-BC: 9612-0896-01, SMP-EC: 9612-0896-02, LKLA-T: 9612-0896-03 
Inuf td by: 

Finn Cramer 
Dept.: 

QDA 
0«te: 

92.08.05 
Pag«: 

1 
No. of p*gM: 

1 
Othor instruction* valid: 

IM70742-E1. IM70739-E1, IM70740-E1 and IM70741-E1 excl. the below mentioned 

1) We have modified the Top Unit as follows: 
• Changed to 5 metre "Flying cable" instead of plug 

Electrical connection 

L K T - N  with 2 s o l e n o i d - v a l v e s  a n d different  s w i t c h s y s t e m s 

C o n n e c t i o n 
to the 
c a b l e 

Micro s w i t c h e s 
I n d u c t i v e prox. 

s w i t c h e s 

Hall Drox. s w i t c h e s C o n n e c t i o n 
to the 
c a b l e 

Micro s w i t c h e s 
I n d u c t i v e prox. 

s w i t c h e s N P N 

Negative  acth^ation 
of solenoid valves 

P N P 

Positive acth^atlon 
of solenoid valves 

P N P 

White (T) 
+/P supply micro 

switches 
(common) 

sensors 

(common) 

* supply 
sensors 
(common) 

+/P supply sensors 
and solenoids 
(common) 

•f supply 
sensors 
(common) 

Brown Output signal A 
(open valve) 

Output signal A 
(open valve) 

Output signal A 
(open valve) 

Output signal A 
(open valve) 

Output signal A 
(open valve) 

Green (3) Output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Output signal B 
(closed valve) 

Yellow 0 +/P Supply 
solenoid 1 

solenoid 1 +/P Supply 
solenoid 1 

-/N solenoid 1 +/P solenoid 1 

Grey d ) +/P Supply 
solenoid 2 

solenoid 2 +/P Supply 
solenoid 2 

>/N solenoid 2 4-/P solenoid 2 

Pink <§) 
•/N micro-switches/ 

solenoids 
(common) 

•f supply 
solenoid 
(common) 

-/N Sensors/ 
solenoids 
(common) 

sensors 

(common) 

-/N Sensors/ 
solenoids 
(common) 

Notel 
1) Symbols used in the above chart for electrical connection 

DC current 
+ positive polarrity for DC 
- negative polarity for DC 

AC current 
P phase for AC 

N Neutral for AC 

2) It both types of current (AC/DC) are used, correct in the following way: 
•/N Polarities must be connected together at the power supply. 
-t-/P polarities must be connected together at the power supply. 

3) PNP Hall prox. switches have positive or negative activations of the solenoid valve(s). Please check! 

4) For inductive prox. switches (NAMUR) without solenoids: 
24 V DC supply in addition to 8 V DC mesassary if indication of lights (LED) tooperate. 

C a b l e s p e c i f i c a t i o n : 

- Standard = DIN 47.100 
- Unscreened PVC cable (Grey) 
- Core = 6x0.5 mm^ 
- Outside diameter = 07.3 mm 

The LKT-N box, normal position 
on a vertically installed valve. 
MB: Valid for LKLA-T NC. 

If NO - see instruction manual 
IM 70742-El for changing the 
wires. . 

o o"̂  
LED A o ^ 

LEO B 
P 

Open 
valve 

Closed 
valve 

9611-99-2647 
IM 70773-E2 
9305 

WE RESERVE THE RIGHT TO MINOR CHANGES IN DESIGN AND FUNCTION LKM 
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f 
Product start 

Production date 
end 

WIEGAND Evaporator V 1/ 
running time date 

time 
inlet: 

quantity Ibs/hr; kg/h 
concentration '/o TS 
temperature 

outlet: 
density ®/«Ref. 
densitymeter-Vo scale 
densltymeter '/o solids 

temperatures: ° F; ° C 
preheating 
pasteurizing temp. 
high heating 
detensioner 
stage 
stage 
stage 
stage 
stage 

steam: psig; kp/cm' 
prior to distributor 
in the distributor 
recompressor 
press. In heater 
press, in highh. 

vacuum: inch Hg; m WS 
stage 
stage 

condensate 1 Ibs/hr; kg/h 
condensate 2 Ibs/hr; kg/h 
cooling water temp. ° F; °C 
warm water temp. ° F; ° C 
sealing water o.k. 
air supply psIg; kp/cm^ 

Notes: 
pH-value 
Ve lactic acid 
etc. 

F 65/12.71/1000/W8. 
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