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INTRODUCTION

This manual contains the instructions for the C.S.F. SN 
150 pumps relative to receiving delivery, installation and 
maintenance. The information given herein is of a general 
nature. Specific information for each version is given in the 
respective annexes. C.S.F. INOX SpA reserves the right to 
amend or modify the content of this manual without prior notice. 
This instruction manual contains the information necessary 
to understand and use the positive sinusoidal displacement 
pumps produced by C.S.F. INOX SpA. We recommend reading 
this manual and keeping it for future reference in a safe place 
near the pump itself. When requesting information, replacement 
parts or assistance, always specify the pump type (*) and serial 
number (**) indicated on the identification plate, or the complete 
part number given in the purchase documentation.

SYMBOLS

Modello

N°

Item.

Giri

kW Volt Hz

POMPE - RACCORDERIA
Montecchio E.  -  ITALY
( 0522869911  -  http://www.csf.it

(*)

(**)

Inlet port
Delivery port

Phase 2

Phase 3 Phase 4

Plate example

Pay great attention to the text parts indicated by this 
symbol.
Danger: the non-observance of instructions can cause 
serious damages to persons and/or objects.
Danger: only skilled personnel is allowed to carry out 
operations concerning the electric parts.

WARNING

Phase 1

1 DESCRIPTIVE NOTES

The functioning principle of the SN PUMP is ingeniously simple. The pump consists of modular components. Because of the 
sinusoidal form of the rotor, a chamber through which the product to be pumped is „pushed through“ or displaced is created 
four times per revolution when running through the liner space.
As soon as the chamber closes, the opposite chamber simultaneously opens.
As a result, the pump sucks and delivers without pulsations. The scrapergate prevents pressure compensation on the 
suction side and at the same time it performs the important function of forced lubrication of the bushes and of thoroughly 
purging the pump seal ensuring efficient cleaning.
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2 SAFETY WARNINGS

WARNING When the pump is working the following occurs:
- Electric parts are in tension.
- Mechanical parts are moving.
- Pump body, pipelines and articulations are under internal pressure. Therefore do not remove any protection or locking, do 
not loosen screws or clampings, as this can cause serious damages to persons or objects.

- Non-observance of inspection and maintenance can cause damages to persons and objects, especially when dangerous 
or toxic liquids are pumped.
- When pumping liquids at a temperature over 60° C, adequate protection and warning signals are required.
- When you buy a pump with bare shaft, motor coupling operations have to be carried out according to technical directions 
and law, providing adequate protections for joints, gear belts, etc.

- Operations on the electric parts have to be carried out by skilled personnel, according to technical directions and law, on 
authorisation of the responsible installer.
- Installation must ensure an adequate ventilation, in order to cool the engine, as well as enough space for maintenance 
operations.
Before carrying out any operation which requires to disassemble the pump (inspection, cleaning, seal replacement, etc.), the 
following preliminary operations have to be carried out:
- switch off engine tension and disinsert electric connection;
- close valves on suction and outlet pipelines, in order to avoid the risk of inundation;
- use adequate protections for hands and face, if the pump contains liquids which are injurious to health (for example acids, 
solvents, etc.);
- consider if the liquid which flows out of the pump when disassembling is dangerous and arrange for adequate safety 
measures.

Only suitably qualified personnel must carry out inspection, maintenance and assembly work.

2.1 Dangers when handling the machine

The SN PUMP is built according to the state of the art and the recognized safety engineering rules. Nevertheless danger to 
life and limb of the user or third persons or impairments to the machine or to other assets can arise in its use. The machine 
must be used only:
• for the intended use
• in compliance with safety standards.
In the case of failures, which could compromise safety, do not use the pump but make the required repairs.

2.2 Special danger points
                             

Rotating rotor in the pump. Danger of crushing or cutting off fingers and hands. The 
pump must be protected by the customer so that it is not possible for persons to grasp 
in the opening with the rotor running. In the case of work on the stationary rotor, the 
drive must be secured against unintentional switching on. Increased danger exists with 
dismantled pipes and opened pump.

2.3 Maintenance warnings

Perform specified adjustment, maintenance and inspection work on time. Inform operating personnel before starting the 
maintenance and repair work. Protect all plant parts and operating media connected before and after the machine such as 
compressed air and hydraulics and similar against unintentional start-up. In all maintenance, inspection and repair work 
switch the machine free of voltage and secure the main switch against unexpected switching back on. Fasten and secure 
larger assemblies on replacement carefully to lifting gear. Check loosened screw connections for firm seating. Use only 
original spare parts.
After ending the maintenance work check the safety devices for function.

2.4 Maintenance of the bearings

• For pumps in series SN 150, replace both bearings must be replaced after running for 10,000 hours!

SN 150 200 rpm 400 rpm 600 rpm
  5 bar 10000 Std. 10000 Std. 10000 Std.
10 bar 10000 Std. 10000 Std. 10000 Std.
15 bar Exec. on request
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2.5 Cleaning the machine

Handle substances and materials used correctly, especially
- when working on lubricating systems
- when cleaning with solvents.

2.6 Faults

In the case of operating faults switch off the machine and secure it against unauthorized or inadvertent starting up again.

2.7 Use as intended

The accurate intention is listed in the order confirmation. Another use or use going beyond this is not as intended.
If you want to change the product, the pressure, the speed or the temperature, you must firstly consult us or one of our 
representatives.

3 GUARANTEE

All products manufactured by C.S.F. Inox are guaranteed to the purchaser, for one year  from the date of purchase, against 
hidden defects in materials or manufacture, providing that they are installed and used according to instructions and recom-
mendations of the manufacturer. Excluded from the guarantee other than distinctive wear and tear are repaires to damage 
caused by improper use, abrasion, corrosion, negligence, defect of installation, non-observance of inspection and mainte-
nance, use of non-genuine spare parts, cause of accident or fortuity and from any action carried out by the purchaser not 
according to the normal instructions of the manufacturer.
WARNING Before returning to C.S.F. Inox S.p.A. any item to be substituted or repaired under guarantee, inform about the 
problem the Customer Assistance Office and follow instructions of the manufacturer. 
Any item must be properly packed in order to avoid damages during the transfering and a technical report explaining the fault 
occured, must accompany the returned item/s.
Any item with a presumed fault should be returned to C.S.F. Inox S.p.A. with shipment costs at purchaser's charge, unless 
different agreements are given.
C.S.F. Inox S.p.A. will examine, repair and/or replace the returned piece and then send it back to the purchaser on ex-works 
basis. Should the piece be found under warranty, no further costs will be debit the purchaser. If, on the contrary, the fault 
is not found under warranty, all necessary reparations and replacements will be charged at normal cost to the purchaser. 
Commercial parts incorporated in C.S.F. products are  guaranteed  by  their  corresponding  manufacturers.

4 GOODS TRANSPORTATION, RECEIVING AND TRANSFERRING

4.1 Transportation

The packings of all pumps manufactured by C.S.F. Inox S.p.A. are defined when placing the order. Unless prior arrange-
ments are given, goods will be packed only for transit conditions and not for long-term storage; in case it should be neces-
sary to store the pumps outside, you are requested to cover the pumps appropriately in order to protect the electrical parts 
(motor) from rain, dust, humidity etc.

4.2 Receiving

By goods receiving, the wholeness of packing must be verified, in order to identify possible damages to the content occured 
during transfering and to claim them immediately to the carrier. Should any damage be ascertained, the following procedure 
must be observed:
- collect the goods with reservation;
- take the necessary pictures showing the damages;
- notify the suffered damages, by registered airmail, to the carrier by sending at the same time the pictures taken to show 
the damaged pieces.

4.3 Transferring

Carry the packed pumps as close as possible to the place of 
installation by means of appropriate lifting devices and unpack 
them. During this operation take care, as unsteady parts could 
fall down.
The material used for packing (wood, paper, cellophane, etc.) 
should be properly got rid, according to the corresponding rules 
in force in receiver’ s country.
After unpacking the pump, use special lifting belts and move the 
pump-motor-set to the place of installation; never use the eye-
bolts on the motor to move the pump, as the eyebolts are for 
moving the motor only.
In versions complete with shroud, take the shroud off before mo-
ving the pump-motor-set, in order to avoid damages.
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5 INSTALLATION

Place the pump on a level ground.

Do not start without the protection against contact!!
The foundation should be dimensioned sufficiently for the weight of the pump.
There should be sufficient space for maintenance work around the pump.
It must be guaranteed that the motor receives an adequate air supply.
If the pump is used in explosion endangered rooms, an Ex protected motor must be used.
The total unit must be protected against static charge.

Align the shaft of the pump with the shaft of the drive.

wrong

The motor shaft and pump shaft connection must be protected against contact!

RADIAL MISALIGNMENT ANGULAR MISALIGNMENT

5.1 Motor transmission couplings

Drive for independently mounted is transmitted via flexible couplings designed to absorb impact and torsional vibration.
These couplings compensate for both angular and radial misalignment and can sustain variations in load and rotation in-
version.
The couplings are sized in compliance with DIN 740/2 standards.
A coupling is sized so that the maximum moment transmitted by the coupling in different operating conditions is less than 
the maximum permissible strain for the coupling itself.
Transmission couplings with ATEX marking are available for machines for use in potentially explosive environments.
Pumps supplied complete with motor and base are delivered already aligned during assembly. The baseplate may be war-
ped, however, if fixed to an uneven surface.
Perfect alignment between the pump and motor is essential for correct operation.
As a result, after installation, we recommend checking pump-motor alignment.
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6 CONNECTING PORTS POSITION

S-L V-L D-L

S-R V-R D-R

Counterclockwise 
rotation

Clockwise 
rotation

(exsec. standard)

(exsec. standard)

6.2 Changing the sense of rotations - pumps SN 150

The suction or the pressure side changes on 
changing the direction of rotation of the drive. 
Then the scrapergate and the scrapergate 
guide must absolutely be turned, since other-
wise the pump cannot bring its full output. If the 
direction of rotation is changed, the rotation 
direction arrows must be turned correspondin-
gly. Further the suction or pressure connection 
must be marked.
The pump can run against the set direction only 
for a short time, creating a max. pressureof 2 
bar. 

Let the change of direction of rotation on the drive be made only be trained skilled personnel. The motor 
must be protected against unintentional switching on!

6.1 Changing of ports position - pumps SN 150
 

Put the pump in vertical position.
Remove the feet (52) and according to the new arrangement of the ports, place 
them in the designated threaded holes on the pump casing. 
Unscrew the screws (8) that fix the housing (11) to the pump and rotate the hou-
sing to place the supporting foot and the oil filling up/draining plugs in the correct 
position.

NOTE: Gently pull the housing (11) to facilitate the rotation of it and remove any 
gluing. 

Suction side Suction sidePressure side

V-L

Counterclockwise rotation Clockwise rotation

V-R
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8 OBSERVE BEFORE START-UP!

If you have performed cleaning or repair work or make the first start-up, check before start-up that all screws are correctly 
and completely tightened.

  
Observe the corresponding regulations in the case of hazardous pumped material.

The operator must ensure that the pump is installed in an appropriate position with all necessary safety precautions (sen-
sors, switches, pressure gauges, etc.)!

CAUTION
The operator has to ensure that the pump can work free of cavitation.

 Cavitation destroys the pump

7 CONNECTION TO THE PIPING

Before connection clean the piping and remove foreign bodies.
(e.g. welding work).

Install universal expansion or expansion joints between the pump connections and the piping. This should prevent vibrations 
of the pump being transmitted to the piping and torques acting from the piping on the pump connections.

The pressure line should point upwards, so that later residual liquid can always flow back into the pump. This total dry run-
ning is avoided. Further it facilitates the later suction process.
    
The operator has to ensure that the pump respect the pressure agreed in the order and listed in the technical data.

The SN pumps normally run with such a low resonant frequency that no corresponding damage is caused. However, par-
ticularly when running with converters, certain frequencies can cause interfering vibrations which must be avoided. It is 
important during initial commissioning to ascertain whether such vibrations exist and to define them accordingly, so that the 
frequency converter can then be programmed to avoid these frequencies. Similarly, interference from cavitation or rigid lines 
must be ruled out.

The pump must always be filled with the corre-
sponding medium before commissioning and 
during operation, with the liquid level above 
the rotor (see diagram). The filling of the pump 
should be done outside the combustible area. 

When the pump runs dry, the temperature li-
mit for the explosive area is exceeded!

Liquid level

Make sure before start-up that all valves are open. The pump may not pump against a closed valve without overpressure valve.

If the pump leaks, end operation as quickly as possible to replace the damaged sealing elements.
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9 ELECTRICAL CONNECTION

The connection to the electric system has to be carried out after the hydraulic connection, according to the agreements of 
technical directions and law (EN 60204-1). 
Provide a manual power supply disconnecting device with an adequate current breaking power. Further install an overload 
and overcurrent protection (for example cut-outs, automatic switches, etc.) and if necessary provide for a proper device to 
avoid spontaneous restarting.
Check that voltage, network frequency and number of phases conform to the technical features shown on the electric mo-
tor. The safety level of all components used for electric connection (cables, cable presses, switches and protections) must 
conform to the environment where the unit is installed; further it is important to use electric cables of suitable section corre-
sponding to the current values indicated on the motor plate, in order to avoid the overheating of the electrical conductors. 
First carry out the motor grounding, using the clamp on the motor and an electric conductor of suitable section. The cable 
connection to the terminal box can both be star or delta connection, according to the values indicated on the motor plate and 
to the network voltage shown below in Pict. 2; the clamps must be clean and carefully tightened; do not force the clamps.

Lower voltage 

Pict. 2

Higher voltage

When starting the motor, current absorption raises (5-6 times the nominal value) for a very short period; if the network 
can not bear this absorption increase, we advise to use star or delta starters or other systems (for example auto-
transformer).C.S.F. Inox S.p.A. is not liable for damages to persons and/or objects in case of non-observance of  technical 
directions and laws.

10 CLEANING IN OWN CIRCUIT WITH WATER, ALKALI, ACID
 

1. Set control gear to maximum speed (at least 250 rpm).

2. Choke after the pump so that a counterpressure of 3 bar arises.

3. Should the required cleaning effect not be achieved after this process, it is ne-
cessary to dismantle the pump. 
This is done in a few minutes as described in detail in paragraph 15.
Manual cleaning of the pump can be performed after complete dismantling of the 
pump.

Pay attention to parts sensitive to breakage!!

10.1 Cleaning in the CIP circuit

WARNING Pumps intended for handling foodstuff products must be thorou-
ghly cleaned before commissioning. A CIP (cleaning in place) procedure is 
carried out to clean the pump.
CIP PROCEDURE
1) Wash with clean water to empty the pump of any product
2) Basic wash with 1 to 2% solution of caustic soda at 60 to 80°C for 
approximately 10 to 20 minutes
3) Intermediate wash with clean water for 5 to 10 minutes
4) Wash with 1 to 1.5% solution of nitric acid at 50 to 70°C for 5 to 10 
minutes
5) Final wash with clean water for approximately 10 minutes

NB: The flow rate of the cleaning fluids used must not be less than 1.5 m/
sec.

back to the plant

X - bar

Open / Close Valve

X +3 bar

Choke 
Valve

from CIP plant
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10.2 Manual cleaning

Manual cleaning of the pump can be made   by disassembling the pump. . (see par. 15) 
Pay attention to parts sensitive to breakage!!

If the pump needs to be disassembled to clean it or to just inspect it normally, contact an authorised technician or electrician, 
who will take all the precautions necessary so that the pump does not start-up whilst working on it.
 

The pump must never be started without the casing cover or if it has still not been connected to the piping.

Observe the accident prevention regulations!!

10.3 Oil change

To avoid failures, check the level of oil daily through the dedicated level indicator cap (Pos.27) of the bearing housing 
(Pos.11). The support must be filled to the halfway line of the level indicator cap. 

For first-time filling, C.S.F. inox recommends the use of oil type Mobil Vacuoline 533 or, alternatively, oil with viscosity rating 
ISO 220 and temperature range from -10°C to 60°C.

 Filling volumes

SN 150 approx. 0,6 liters

 Disposal

Send the old oil or old grease for treatment.

11 SPARE PARTS

Basically repairs should be performed only by factory personnel or by customer service agencies authorized by the factory. 
If you make repairs yourself, observe the relevant safety regulations and contact the factory customer service before starting 
the work, especially if warranty obligations which can be lost by not approved repairs still exist.
Only C.S.F.-ORIGINAL-SPARE-PARTS may be used.
You should record changes in the fixtures and fittings, for example another sealing system or a material change, in writing.

Please provide all data when ordering: 
- Pump serial number  
- Article description
- Order reference

12 ASSEMBLING THE ROTOR

 Adjustment values "A" - pump series SN 150

Remeasure the adjusting dimension "A".

If necessary, use the adjusting shims 
(pos. no.10) and insert them between the 
shaft (20) and the bush (68) to set this 
dimension and to restore the correct as-
sembly position.

Pump type Adjusting dimension "A"
SN 150 27,5

Adjusting shim (pos.10)

Carry out pre-assembly of: 
the shims (10), the mechanical seal bush 
(68), the stators (35) and rotor (3) to 
check that the assembly clearance is the 
same on both sides of the rotor.

NB: During pre-assembly, do not insert 
the rotary part of the mechanical seal (7), 
to perform a correct measure.
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13 MECHANICAL SEAL VERSION

A) EXECUTION "T"

SINGLE INTERNAL BALANCED MECHANICAL SEAL

MATERIALS:

- Silicon carbide/Carbon (SIC/CA)
- Silicon carbide/Silicon carbide (SIC/SIC)
- O-rings in: EPDM-FKM

The single mechanical seal is the most used type. 
Maximum permitted pressure for this type of seal is 15 Bar 
with a maximum temperature of 120°C.

Sectional drawing A-A

Rotating part Fixed part

Ref. Code Description Q.ty
18 TADPG0060 Scraper gate 1
35 TADPD0060 Liner 2
71 TGDPE5300 Support ring 2

SCRAPER GATE

LINER

SUPPORT RING

14 REFERENCE TABLES OF MAIN PARTS SUBJECT TO REPLACEMENT

Ref. Code Description Q.ty
7 1U90R.85E1.... Mechanical seal UNIT. 85 1
9 3R32216.J2Q Bearing 32216J2/Q - 80x140x35,25 1

22 RACGA709010 Gaco ring AS 70/90/10 1
24 RAAGA4550 O-ring 4550 1
25 3R32216.J2Q Bearing 32216J2/Q 80x140x35,25 1
30 TGKGM2650 Gasket, front cover 1
33 RAAGM219A O-ring 219 1
34 RAAGM90X4A O-ring 90,40x4,40 2
39 RAAGM70X4A O-ring 70X4 1
63 RACGA10015013 Gaco ring A 100/150/13 2
64 RAAGM4512A O-ring 4512 2

SN 150
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15 DISASSEMBLY AND ASSEMBLY

EXPLODED DRAWING
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15.1 DISASSEMBLY  

Unscrew the ancor nuts (1) with right 
thread and remove the washers (43).
Take off the casing cover (2) and the 
gasket (30).

Remove the locking nut  
with left thread (40) and 
the O-ring (39).

Remove the fron bush (41) with 
the rings (71) and the O-ring 
(64).

Unscrew the rotor nut with right 
thread (38) and remove it from the 
shaft with the O-ring (34).

Take the front liner out (35)
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Then remove the rotor (3), the scrapergate 
guide (17) and the scrapergate (18).

Take the rear liner out (35).

Pull off the bush (65) with the O-ring (64).

Then remove the mechnaical seal bush 
(68) with the O-ring (34) and the rota-
ting part of the mechanical seal (7).

Now the fixed part of the mechanical seal (7) 
can be removed from the casing. 
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Separate the rear foot (51-52-53) from the housing.

Loosen and remove the nuts (1) and the washers 
(43).
Separate the pump casing (4) from the housing, 
using a plastic mallet if necessary.

Slide off the casing/cover gasket (30).
Remove the screws (8) to separate the hou-
sing (11) and the screws (61) to separate the 
flange (60), the mechanical seal housing (72) 
and the O-ring (33) from the flange (48).

Slide off the key (21) from the shaft (20), the screw 
(23), the bearing cover (15), the Gaco ring (22) and 
the l'O-ring (24), from the support (11).

Lift the key from the safety washer (13). Unscrew the 
ring nut (14) and slide off the ring nut and the washer 
from the shaft. 
Slide off the shaft (20) and the rear bearing (25) from 
the housing (11). Separate the front bearing (9) from 
the shaft (20)
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16 TAKING OUT OF SERVICE

16.1 Provisional taking out of service
Short term:       
Remove product residues (cleaning)    ⇒     Switch off main switch  ⇒  Clean pump surface
Longer term:     
Remove product residues carefully (cleaning ) ⇒ Switch off main switch ⇒ Clean pump surface ⇒ Disconnect connections ⇒ Drain off 
static purging liquid  ⇒ Loosen purging connections ⇒ Store the scrapergate in water.

16.2 Final putting out of service
Separate power and purging liquid supply. Send oils and greases for treatment.
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All the instructions, data and representations (in whatever way executed) listed in this publication are indicative and do not binding. C.S.F. does not stand surety or undertake any obli-
gation for the utilisation of this document and for the information contained. In particular, it does not guarantee against omissions or errors of the data and drawings here indicated.
Notice that the technical specifications, information and representations in this document are merely indicative and approximate.C.S.F. INOX reserves the right at any moment and 
without notice to modify the data, drawings and information indicated in this document. C.S.F. INOX guarantees its own products according to the general guarantee conditions in com-
pliance with the required modes of utilisations as per separate documents, regardless of what is indicated in this document, if the assembly and operating methods of the products are 
observed. Only the instructions indicated in the contract documents, if duly undersigned by authorised C.S.F. INOX personnel, are binding for C.S.F. INOX.

Distributed in the UK by..... 
Pump Engineering Limited. Unit B1, Riverside Industrial Estate, 
Littlehampton, West Sussex, BN17 5DF, United Kingdom
Tel: 01903 730900 - Fax 01903 730234 
email: sales@pumpeng.co.uk   Web: www.pumpeng.co.uk


