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KaMeWa Controllable Pitch Propeller System

Introduction

This instruction manual describes the functioning and servicing of the pro-
peller equipment as completely as possible though every detail is not cove-
red. Also some optional equipment is described.

The KaMeWa propeller is equipped with hydraulically movable blades
which can be remotely controlled. By varying the pitch of the propeller
blades, the vessel can be driven ahead or astern at any desired speed from
full to dead slow or brought to a quick stop without changing the direc-
tion of rotation of the propulsion machinery.

The propeller equipment consists of propeller, propeller shafts, and oil
distribution box as well as any intermediate shafts.

In addition, a hydraulic system is included, which supplies oil under
pressure for the pitch setting and a manoeuvring system for remote cantrol
of the pitch and, if desired, the engine rpm.

When ordering spareparts the name of the vessel, the building yard, new-
building number and KMW-number must be specified.
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Technical data XF propeller

General data “_ A #
Name of the vessel ........... . .88 TonN Aoy
Building yard ................. .. ° Bel-Aire........ ..
Newbuilding number ............. 302,
KMW-number . ............. ... R
Propeller '
Hubsize ......................... BO . XE/4W..........
Diameter ................. henean. 2200, ... 00 mm
Number of blades . ................ .~ doevisenanes i o
Materialinbub . ............... Bronze.............
Material in blades . ............... . E ronge....o.........
Shaft coupling
Make . .......oooiiiini L S
L) ; T OK-~26.0-HB......,..
Oil distribution box
Type oL 1L Foo
Weights (approx.): .
Propeller hub with blades .......... A10Q. .. ... kg
Propeller blade (each) . .......... .. .. - f € T kg
Propeller shatt . ................. 4100 Il kg
Hydraulic ofl

refer to chapter "Oil recommendations”

Quantity of oll required (approx.):

Upperoil tank . ..................... D itrerainenaanas lit,

Lower oil tank . ............... "] 830 ..., Lit.

Propeller hub .............. ... . " 105 . ..o lit.

Total system . .................... 1X00........ceu..s, lit.
Hydraulic pumps

refer to drawing "Hydraulic diagram”
Pressure filters

Make . ..., EPE. .

Type .o 100.5L..144..........

Mesh size ....... ..ol 250 y
Auxiliary servomotor filter :

Make . ................. EPE .

............... eveseennn 00D, 32, 0T

Meshsize ..................... .. 22 e e m
Blade sealing ring

O-ring dimension . ............... 478x6=L. ... ... mm
Tightening torques

Blade screw .. ...... 25.5.8. M i, (.260.... kpm )

Shaft flange screw ..2600 Nm " 'ttt (..26Q.... kpm )

Hub cone screw ..... 450 Nty ((..45%.... kpm )

During sea trials the safety valve in the hydraulic system was set to a

pressure of .......... bar

(Can be checked by reading the hub pressure gauge, when the propeller
pitch is in its mechanical end position.)
Maximum allowed propelier rpm at running with safety springs

During sea trials maximum propeller rpm at running with safety springs
has been established to .......... rpm
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DRAWING INDEX Bel-Aire 302

Encl Description Drawing No
0.1 Main assembly and marking drawing 927 790 A
4.1 Propeller hub, assembly 935 060 B
4,2 Instuction for tightening of screw 586 431 A
4.3 Instruction for locking of screw 915 981 A
4.4 Instruction for locking of hub cone screw 579 871 A
4.5 Instruction for lifting of propeller blade 935 064 A
4.6 Locking plate 579 881 a
5.1 Shafting arrangement 927 727 A
5.2 Valve rod . 927 794 A
5.3 Protection cover,mounting instruction 907 473 A
6.1 011 distribution box, assembly 916 100 AC
6.2 Auxiliary servomotor 916 102 A
6.3 Control equipment 927 840 A
7.1 Hydraulic diagram 927 761 A
7.2 Hydraulic unit 240 H 927 767 A
7.3 Valve unit 908 846 A
7.4 Electric diagram 927 783 a
8.1 Calculation and diagram for pitch/box scale 18 316

8.2 P/D-n diagram, free running 22 139

4.1 Mounting tool for SKF-coupling 518 200 A
4,2 Lifting tool for hub 586 583 A
4.3 Lifting tool for propeller blade 935 057 A

w
(9]



LIST OF ADDRESSES KAMEWA LICENSEES, REPRESENTATIVES AND SERVICE STATIONS

Country Representative (R) Address Telephone Telex No.
Llcensee ) Cable
Service Station (S)
Argentina Compania Sueco- (R) Tacuar! 143 37/2423 012-1370 AR SUEC
Argentina SACI 1071 BUENOS AIRES 37/3670 SUECARG - BAIRES
37/7012
stralla Boving & Co (Anz) Pty (R) St. James Bullding 62-2185 31925
Lt+d (S) 121 WiiTTam Street 62-2186 BOVINGCO
MELBOURNE VYic. 3000
Belgium S<As A Johnson & Co. N.V. (R) Box 1 031/32 15 22 31445
Merine Divislon (S) Oudaan 22-24 031/32 05 89
B~-2000 ANTWERP
B8razil Sonave S.A. (R} Ave. Rlo Branco, 50 233-8250 2123330
. (€}) 8.° Ander 253-2028 SONA ER
20.000 RIO DE JANEIRO RIO
Kamyr do Brast| (L) Calxe Postal 14046 41-246 48 31 415408 KAMY BR
Technica de Celulosa Ltda 80.000 CURITIBA PR
Bulgaria
Canada Axel Johnson Inc. (R) 225 Montee de Liesse 514/738-9431 5826889
s MONTREAL, Quebec, H4T 1P5 AJOHNSONCO/MTL
Axel Johnson Inc. (s Western Alloys & 604/291-2341 04-354532
Mstals Ltd
MarIne Products Division
1475 Boundary Road
YANCOUVER B.C.
Chile Garrido, Garcia Burr & (R) Ceslila No. 3284 30157 34=-0117
Co. Se.A. Commerclal SANTIAGO DE CHILE MATCOD
China A Johnson & Cos HeA.B. (R) 5~103 75 STOCKHOLM 08/22 05 00 17100
JOHNSONS STH
Danmark A Johnson & Co. A/S (R) Jégersborg Al1& 14-16 01/634000 27234
DK=2920 CHARLOTTENLUND JOHNSONS
Aalborg Veerft A/S L) Postboks 661 16 33 35 69705
(S) DK=9100 AALBORG YARD
Egypt
Finland A Johnson & Co. Oy (R) Lonnrotsgatan 35 D 601155 12=-3107
00180 HELSINKI 18 AJCO SF
nce Ets. A Johnson & Cle. (R) 48/50 Rue Albert 01/583 46421 270384
() F 75013 PARIS AJANDCO
Germany A Johnson & Co. GmbH (R) Glockengiesserwall 17 040/32991 2161046
Postfach 103340 JOHNSONS
D=2000 HAMBURG 1
A Johnson & Co. GmbH (R) Hermann-Bose-Strasse 35 0421/34 31 00 244814
(S) D=-2800 BREMEN | 0421/34 20 41 JOHNSONS
Great Britain Boving & Co. Ltd. (R) Villlers House 01/839~-2401 28444
(8) 41-47 Strand 01/839-2403 BOVING G
) LONDON, WC2N 5LB
Gresce A Johnson & Co (R) P O Box 3321 01/79 05 27 216924
(Hellas) Ltd Kolonak | 01/79 04 76 KABA GR
ATHENS~139
Hungarla
-2l and Smith & Norland H/F (R) P 0 Box 519 28300 2055
REYKJAVY IK 28322 ELEKTROSMITH
|taty Avesta S.p.A. Acclal (R) Viale Lancett! 36 02/68 08 41-4 330398
Inossidabl ] Casel |a Postale 16001 AVESTACCIA|
1-20158 MILANO
KaMeWa Mr. G. [1llano (S) La Spezia (contact via KaMeWa, KristlInehamn, Sweden)
Franco Tosi ) Plazza Monumento 12 0331/54 76 90 43/36661
Industriale S.p.A. 20025-LEGNANO FRANTOS !

0331/54 11 12
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KaMeWa Controllable Pitch Propeller Svstem

The hydrodynamics of the propeller

On a fixed pitch propeller, or a controllable pitch propeller in normal
position for going ahead, the blades are parts of screw surfaces with a
certain pitch. The function of the propeller can also be compared with
that of a screw with as many threads as the number of propeller blades.
When a screw is threaded into a nut, the screw moves a distance cor-
responding to the pitch of the threads during one turn.

A propeller rotating one turn moves a shorter distance than the pitch, the
propeller is said to work with a certain slip. This can be explained by the
fact that a screw works in a fixed nut, while a propeller works in water.
which is a non-rigid medium. When the propeller is rotating. an excess
pressure is generated on the side of the blades facing astern, the pressure
side or face. On the side of the blades facing ahead, the suction side or
back, a corresponding underpressure is generated. The resulting force in
the longitudinal direction of these pressure fields is the force that makes
the vessel advance through the water. The tangential forces in the plane
of the propeller disc together with friction forces on the blades generate
the shaft torque which the engine must supply. At a stop or astern ma-
noeuvre when the propeller rpm or pitch is reversed, the suction and
pressure sides change places and consequently an underpressure is ob-
tained on the blade face and an excess pressure on the blade back. The
propeller will then give a force astern, braking the vessel or taking it
astern.

A propeller can have a large or small blade area, i e blades of varying
width — the higher the power and rpm the broader the blades in rela-
tion to the propeller diameter. If the blades are too narrow there is a risk
of cavitation. The cause and consequence of cavitation should be explain-
ed in more detail.

On a working propeller, high water speeds will occur locally around the
blades, especially if the water flowing into the propeller has been disturbed
by the hull,

According to the laws of physics a high water speed means a low pressure,
and at a very low pressure the point is reached at which the water boils at
normal seawater temperature. This kind of cold boiling” is called cavita-
tion because of the "cavilies” i ¢ the bubbles, that are formed in the water.
These bubbles mainly contain water vapour. Cavitation is a very common
phenomenon with ships’ propellers and takes place in the flow around the
blades, especially in those parts of the propeller disc behind the stern post
or the shaft brackets, were the load on the blades is heavy. When the
bubbles are carried by the water flow to a place on the propeller blades
with a higher pressure, the bubbles suddenly collapse.

This can be heard as hard, metallic bangs, normally at irregular mntervals.
The collapsing bubbles hammer on the blade surfaces and afier some time
cavitation damage occurs.

A fixed propeller is designed for a certain speed of the vessel. If the vessel
does not reach this speed due to e g bad weather or fouling, the rpm are
reduced and the full engine output cannot be utilized.

The controllable pitch propeller can be adjusted to various operating con-
ditions with only minor alterations of the blade pitch angle. Consequently,
even at large variations of power the rpm can be kept constant, which is
necessary if a shaft generator is installed. Although the controllable pitch
propeller allows considerable variations in load, the tendency to cavitation
is increased in relation to the divergence from the design pitch.

Increased pitch leads to more cavitation on the suction side of the blades,
decreased pitch may result in cavitation on the pressure side. All propel-
lers work with a certain amount of cavitation on the suction side. This is
unavoidable but cavitation on the suction side seldom causes damage on
the blades.
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Decreased pitch due to increased load and unchanged engine power, as
¢ g during head wind, towing cr trawling, means increased cavitation but
this will not lead to damage on the propeller.

Usually the relation between propeller pitch and rpm is controlled by the
combinator in the control stand. For machinery with shaft generators the
rpm must be kept constant and all changes of power must be made only
through changing the pitch when the shaft generator is used. The propel-
ler is designed with consideration to this but there is still a certain mini-
mum pitch under which the propeller should not be operated continuously.
At low pitches the inflow angle of the water against the outer part of the
blades is such that cavitation may occur on the pressure sides of the blades.
This type of cavitation can lead to erosion damage at prolonged operation.
This erosion damage will, however, be rather limited,

It is difficult to state an exact lower limit for the pitch since many factors
will have an effect, the hull form, the load of the vessel, wind and sea etc.
The cavitation is easy o distinguish by a characteristic noisc as from a
flow of pebbles, thrown on the plating. The noise can normally be most
clearly heard in the steering gear room. As a rule it is possible at full rpm to
go down to 85 %, of the design pitch corresponding to 70—75 9, of the de-
signed output without risk of pressure side cavitation.

In many cases two or more engines are connected to one propeller shaft.
When low power is required, one engine can be disconnected. In order to
give full power the remaining engine(s) must be operated at full rpm and
the pitch must be reduced. If this kind of operation is normal the design
of the propeller blades is adapted accordingly — otherwise the informa-
tion in the previous paragraph is applicable.

During all manoeuvres, e g berthing etc., constant rpm can be used with-
out pitch limitaticns.

When deciding on the number of blades for a propeller, vibration and
noise must be taken into consideration. Normally the tendency to vibrations
will decrease with increasing number of blades. This is, however, not a
general rule, as different kinds of vibration impulses react in different
ways when the number of blades is changed. This mainly depends on the
irregular wake field in which the propeller is working. When the number
of blades is changed from 4 to 5 the vibration impulses in the longitudinal
direction decrease on most single screw vessels while the transverse forces
increase. An increase in the number of blades usually also means a small
decrease in the propeller efficiency.

For controllable pitch propellers 3 or 4 blades are most usual, but CP
propellers may also have 5 blades.

The diameter of the propeller is usually chosen so that the highest possible
efficiency can be obtained (optimum diameter). Increasing power or thrust
means a larger diameter, and increasing rpm or ship’s speed means a
smaller one. Very often the propeller diameter is limited by the space
available in the prepeller well and the question is then of determining the
rpm to give the best efficiency i ¢ “optimum rpm”. The calculations of the
optimum diameter or the optimum rpm are usually carried outl based on
the results obtained from a systematic test with model propellers.

A fixed pitch propeller must change its direction of rotation when going
astern, i e the engine must be stopped and restarted or — with steam tur-
bine operation — the driving taken over by an astern turbine with lower
output than the main turbine.

A controllable pitch propeller is reversed by turning the blades, while the
direction of rotation remains unchanged.

Thus it is not necessary to stop the engines and a more rapid manoeuvre
can be obtained. The changed angle of the blades means a somewhat
lower efficiency compared with a fixed propeller working astern, but this
is more than compensated for, by the fact that the rpm can be kept high
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and the full power of the engine can be absorbed. At crash stop con-
siderably shorter stopping distance and time can be obtained.

Fixed pitch propellers on single screw vessels are normally designed as
right hand propellers, ie when going ahead the propeller rotates in a
clockwise direction (to the right seen from the stern). A fixed pitch right
hand propeller rotates anti-clockwise (left) when going astern. The pro-
peller will then cause a pressure distribution on the after body which for-
ces this to port and the bow is turned to starboard. (Rule: the stern moves
as if the propeller "'rolls” on the sea bottom).

In order to give the same effect for astern manoeuvres a controllable pitch
propeller, always rotating in the same direction, must be designed as a
left hand propeller. The KaMeWa propellers on single screw propeller
vessels are therefore usually designed as left hand propellers.

The steering ability of the vessels depends on how the propeller works.

The following rules apply.

1. Only the speed of the vessel and the thrust of the propeller are im-
portant for the magnitude of the rudder force, independent of how
the thrust is generated. This means that for a given speed and thrust
the same rudder force is obtained with a CP propeller working at low
pitch and full rpm as with a fixed pitch propeller working at its
constant pitch and reduced rpm.

2. When the propeller thrust is zero, i e when the propeller neither drives
nor brakes the vessel a considerable rudder effect is still obtained,
provided that the vessel has steering speed.

3. With a reversed fixed pitch propeller as well as with a CP propeller at
zero or astern pitch, the rudder force is usually zero. This is applicable
at a crashstop manoeuvre, when the vessel is first braked strongly,
and then gradually less as the speed of the vessel decreases. During
braking the water flow towards the rudder is blocked and the rudder
force is zero or very small.

If it is desired to maintain the manoeuverability and not to stop the vessel
as quickly as possible, the pitch must not be taken down to zero abruptly
as the rudder will be blocked. Instead the pitch must be gradually reduced
as the speed of the vessel is reduced.

3:3
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F unctioning of the KaMeWa XF - hub

I unctioning principle
In the pbropeller hub there js 5 SEEVomotor, which turns the propel_ler
blades. The Servomotor consigts of a piston rod With a piston. which

Hub cone bolt Blade bojt

Safety vaive

Safety
springs Shaft

flange oy

Dowel

Hub cone

Piston Piston rog

How the Mmovements of e Piston affect
the blade pitch

The pision fod s Cyuipped wirl
lour or five Tears” depending o
the numpe, ol propeller blades,
Each ear pys 4 transverse glop gy
which a ghoe slides, The CCeenric
crank pin fits ingo the hole of (he
sliding shoe, T crank pin ring g
Supported ip bearing which I
built in inge the hub body,

When 1he Piston rod moves. (he
crank pip ring rotages With the ¢j-
cular movenyen, transmitted viy the
piston. pision rod slop — sliding
shoe and eranik Pin. Then the pro-
peller blade. which iy bolted 10 ()
crank pin fing. turps.

Piston rod
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Pressure oil for the servomotor piston

In order to feed oil to and from the different sides of the piston, there
is a regulating valve with pin and sleeve. The regulating valve pin is
screwed onto the hollow valve rod that cxtends between the oil distribu-
tion box and the piston rod inside the shaft hole. Pressure oil is supplied
via the valve rod to the regulating valve pin. The valve rod with the regu-
lating valve pin moves axially. The sleeve of the regulating valve is moun-
ted on the piston rod.

When the regulating valve pin assisted by the valve rod moves astern,
pressure oil is fed to the fore end of the piston at the same time as a
valve port at the aft face of the piston opens to the outer side of the
valve rod. Then the piston rod moves astern and changes the blades to-
wards astern.

When the regulating valve pin moves ahead pressure oil is supplied to the
aft of the piston at the same time as the valve port for return oil opens
fore of the piston. Then the piston rod moves zhead and changes
the blade pitch towards ahead.

When the blades are not changing pitch i ¢ when the pin of the regulating
valve is in neutral position in the sleeve, the covering in the valve ports is
so shaped, that there is a constant flow from pressure to return from both
sides of the piston. (The regulating valve is underlapped). Consequently
the regulating valve causes an immediate pitch changing as soon as the
valve rod is actuated.

The pin of the regulating valve has a stroke limited by the sleeve. The
fore and aft movement of the valve rod with the regulating valve pin is
limited by a catch to the distance required to open and close the valve
ports. As a consequence the pin can not be forced 1o move any turther or
less than the piston rod moves. The piston rod therefore, follows the move-
ments of the valve rod. Each, fore or aft movement of the valve rod is
followed by a corresponding movement of the piston rod that in turn.
changes the blade pitch.

Return oil at Jow pressure flows through the hollow propeller shaft, out-
side the valve rod to the oil distribution box.
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Hub body

As mentioned above there is bearing for each propeller blade and crank
Pin ring in the hyb body. The bearing absorbes 1he forees from the blade
and the momeny produced by thrys and engine torque.

All movable purty in the hub work iy oil. Oil is added o drained via (he

WO conneetions in the hub body chamber. The hup body chamber is con-

nected o the return o] pressure through an orifjee. Should the pressure

for some reason be toe high a safety valve opens to the return line,
Blade scaling ring

A blade scaling ring is attached to the bearing and Stuated i a grogye
in it The blade scaling ripg prevents water entering the hub apg oil
leaking out of he hub.

The blade sealing ring consjsts of an O-ring. whicly seals againgt the
underside of the propeller blade and against the hub body.

Dimension of the O-ring, see “Technical data™.

Joints

The propelier blade 1s attached to the crank pin ring and (he hub 1o the
propeller shaft by bolts.

The bolts have heads for hexagonal Spanner and underneath the heads
arce O-rings for sealing.

The boits must be tightened with 4 dvnamometric v rench.
For the tightening torque. see “Technical data™,

The bolts are locked with plates. which are tack welded into (he Mlanges
flanges,

To absorb the torque there are dowels between the propeller shaty and
the hub as well g5 between the crank pin ring and the blade,

Blade sealing ring

e
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Shafts

The shafts are made of steel. They are hollow to allow room for the valve
rod with pressure oil for the hub. Parts, which are in contact with sea
water are protected by corrosion resistant material.

The shafts are connected with one or more couplings of either the SKF-
OK type or the flange type.

The performance specifications and the dimensions of the shafts and type of
coupling are given with the drawing “Shafting arrangement”.

Propeller shaft

At the aft end of the propeller shaft there is a flange in which holes are
drilled. These holes are for the bolt joint that connects the propeller hub
to the shaft. The shaft flange is equipped with dowels transmitting the tor-
que between the shaft and propeller hub.

Oil distribution box shaft
(it is missing on the box at the fore end of gear)

Where the oil distribution box is mounted on the shaft, the shaft diameter
is increased. This larger diameter has a radial boring for directing oil into
the valve rod. The larger diameter also has a slot through the shaft. There
is a sleeve for guiding the fore end of the valve rod into the hollow shaft
near the inlet for high pressure oil.

SKF — OK — coupling

Flange coupling
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Valve rod

The valve rod in the hollow shafting consists of a steel pipe. The pressure
oil flows to the propeller hub within the valve rod. The return oil flows
through the hollow shaft, outside the valve rod, back to the oil distribu-
tion box.

The regulating valve pin, which has already been described together with
the propeller hub, is located at the aft end of the valve rod. The pin of
the regulating valve has a stroke limited by the liner. To make it possible
to insert or remove the pin these components are bayonet mounted,
which means that the pin must be turned 90° after insertion into the
liner.

The valve pin, in the sleeve of the intermediate shaft which is described
in connection with the OD-box is fastened to the fore end of the rod. In
the valve pin there is a hole for the inflow of pressure oil and a square
hole for the carrier key. The carrier key draws the valve rod ahead or
astern when manoeuvring,

Dismantling
OD-box on intermediate shaft

The valve rod can, almost without exception, only be dismantled astern.
First the carrier key has to be removed from the OD-box. Then the hub-
cone is dismantled. When withdrawing the liner of the regulating valve,
the valve rod also follows.

OD-box on the fore end of the gear

It is possible to dismount the valve rod astern as above. If space is
available in the engine room it is also possible to dismount the valve rod
ahead.

First the carrier key and the fore end cover has to be removed from the
OD-box. By turning the valve rod 90° the bayonet is loosened and the
valve rod can be dismantled.

Handle the valve rod carefully to prevent bending. It is recommended to
support it at several points along its length. When dismantling very long
rods it is advisable to disconnect the rod at its joints.

Mounting

After mounting, which is done in the reverse order, all joints must be
tightened so hard that the locking screws can be mounted and locked.
Before fitting the inspection cover on the OD-box, check that the sliding
ring with the valve rod can be easily moved within the limits of the stroke
set by the catches.

Valve pin (in the OD-box)

BN — MME]

Regulating valve pin (in the propeller hub)







6:11

KaMeWa Controllable Pitch Propeller System

Functions of the oil distribution box on the
fore end of the gear

The OD-box has two functions: to convey pressure oil into the valve rod
and to lead return oil out from the hollow shafting, and also, via the
auxiliary servo motor, it controls the movement of the valve rod that
directs the high pressure oil to the desired hub piston-rod face. For the
first of these two functions the OD-box is provided with connections for
pressure oil, return and draining pipes and with a high pressure seal for
high pressure oil and low pressure seal for return oil.

Operation of the auxiliary servo motor causes axial movement of the
valve rod via a yoke, the sliding shoes and the sliding ring with carrier
key. The movement of the auxiliary servo motor is regulated from the
bridge pneumatically or electrically.

g— " .-
= B

The auxiliary servomotor

With the pneumatic control system the auxiliary servo motor is hydrau-
lically operated by the telemotor receiver.

On the electric control system the telemotor receiver is replaced by an
electrically operated hydraulic valve.

The oil pressure in the auxiliary servo mator line always acts on the small
area side of the auxiliary servo motor piston while the Jarger area side of
the piston will be connected cither to pressure or return depending on
desired movement ahead or astern.
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Transmission of the movement from the auxiliary servo motor to the valve rod

An OD-box shaft with an axial slot in its fore part is installed on the
gear shaft. The sliding ring fits around the shaft. The sliding ring is con-
nected to the valve pin at the fore end of the valve rod by the key that
passes through the axial slot in the shaft. This slot allows axial movement
of the key, valve rod and sliding ring. The cylinder of the auxiliary servo
motor is connected to a yoke.

Two sliding-shoes on the yoke rid in an annular groove in the sliding ring.
Operation of the auxiliary servo motor moves the sliding ring, key and
valve rod fore and aft, causing a corresponding movement of the hub
piston to change the pitch of the propeller blades,

How pressure oil enters the valve rod

Pressure oil comes from the hydraulic unit and is led into the annular
high pressure chamber, which is formed by the space between two sealing
rings.

From the high pressure chamber the oil flows through a radially drilled
hole in the shaft, through the sleeve for the valve pin and into the valve rod.

Low pressure seal ring High pressure seal rings Connection to Sliding ring chamber
upper tank /

= N
o N N Ny i{ N
F———1
T L r—
7 T
e S s i
NN I
A ————
gl
[. o
i
11 —
e
i {1 [
==
¥ A
G =t
— N
£ B e I S, |
Drain Pressure oil
to main tank
\
High pressure chamber Valve pin

Sealings

One low pressure ring scals against the return oil and against the oil leak-
ing from the high pressure seal.

Oil leaking through the low pressure ring is collected in the aft end of the
OD-box and is drained to the lower tank.

The sealing consists of a steel ring lined with babbits and a rubber ring.
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Hydraulic system
The propeller blades are hydraulically operated. The following equipment
is therefore included:
Oil tanks
Pumps
Valve unit
Filters
Gauges
For a diagram of the hydraulic system, see page 7:34. Detail numbers
mentioned below refer to page 7:34.

For your vessel refer to drawing "Hydraulic diagram”’.

It is essential always to maintain the hydraulic system in its best condi-
tion. The oil recommendations have to be followed as well as the direc-
tions in the chapter "’Service and maintenance”.

Oil tanks .
There are two oil tanks in the system; one upper and one lower and some-
‘times also a storage tank.
Lower oil tank (1) 3
The lower oil tank is generally built between the frames in the doubie
‘bottom of the vessel. The pumps suck oil from the lower oil tank. Return
oil is drained to it as well as drain oil from the OD-box and valves. The
lower tank has to be checked regularly. It must be refilled when the oil
‘level is under the lower mark.
Upper oil tank (2)
The upper oil tank s connected to the OD-box and consequently also to
the propeller hub. The oil tank provides'a static oil pressure to the sliding
ring chamber in the OD-box and to the hub. This pressure is greater than
the external water pressure. So water is prevented from entering -the
system when the pumps are stopped.

Pumps

Main pumps (3)

The oil pressure of the propeller system is supplied by two pumps. They
are positioned near the lower tank. The capacity of the two pumps to-
gether is chosen so that a quick pitch adjustment can be obtained. How-
ever, the capacity of one pump is enough to manoeuvre the blades at
normal pitch rate. One of the pumps is selected as main pump, the other
pump runs unloaded. When the main pump for some reason does not give
pressure or stops, the unloaded pump is automatically connected. During
operation in open sea one of the pumps may be shut down and connected
to stand-by start in case the connected pump should fail.

Topping up pump (4) (optional)

A topping-up pump always ensures that the upper tank is filled so that
an excess pressure is mainted in the hub. The topping up pump starts
automatically when the main pumps are shut down.

Filters
In the pressure pipe from each pump there is a filter (5). An indicator on
the exterior of the casing provides information about excessive contamin-
ation of the filter element. Each filter is provided with a switch thus a
connection to a warning lamp and/or alarm eg in the control room is
possible,
Futhermore there is a filter (16) in the pressure pipe to the auxiliary servo
motor system (the auxiliary servo motor filter).
For type of filters and mesh sizes, see *Technical data”.
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VALVE UNIT
The valve unit is mounted on the OD-box or separately and consists of the
“following valves
Check valve
Sequence valve
' Safety valve
Pressure maintaining valve
Reducing valve
By pass valve '
Unloading valve

Check valves (7)

The function of the check valves is to prevent the oil from flowing back
through the pump, which is stopped or unloaded.

Sequence valve (10)

The oil flows from the check valves to the sequence valve. Between the
check valves and the sequence valve pressure oil is tapped and led to the
auxiliary servo-motor systém. _

The hub pressure varies greatly depending on the combination of rpm
and pitch. With an astern manoeuvre the hub pressure can be zero and
during an ahead manoeuvre with full tpm, it can be at its maximum.
The auxiliary servo-motor system needs a certain oil pressure and the
sequence valve serves to prevent the pressure falling below this,

Safety valve (8)

The total oil flow normally circulates through the underlap in the regula-
ting valve of the propeller hub. Under special circumstances e g when
handmanoeuvring from the OD-box, ‘the regulating valve is shut at
extreme full ahead or full astern. A relief valve is provided to prevent
overloading. When the valve opens it discharges to the tank and the system
is protected from any dangerously high pressures.

To balance the forces acting on the propeller blades the regulating valve
is automatically adjusted in the propeller hub. This is necessary to keep
-the pitch in a set position or to adjust the pitch.

If the safety valve is set to a value which is too low, the necessary pressure
for setting the propeller blades can’t be obtained. The safety valve opens
instead and the oil drains to the lower tank with the result that no ma-
noeuvring takes place. The opening pressure of the safety valve is set on
the trial trip to a value which is above the minimum pitch setting pressure.
‘The position of the valve must not be changed, it must be locked.

Pressure maintaining valve (9)

The return oil from the propeller and the OD-box passes through a pres-
suremaintaining valve. The function of this valve is to always keep a
certain pressure in the return pipe and therefore also in the propeller hub.
When the pumps are working the return oil is led from the hub through
the valve via the return pipe to the lower tank. Because the sliding ring
chamber has an overpressure, the movable parts of the OD-box always
work in oil and the upper tank is always fed with oil from a connection in
the sliding ring chamber.

Reducing valve (11)

As mentioned above the pressure oil to the auxiliary servo-motor system
is taken from a connection up stream the sequence valve. Because the hub
pressure varies, there is a reducing valve located in this pipe in order to
obtain a constant working pressure for the auxiliary servo-motor system.

By pass valve (12)

The by pass valve connects the high pressure chamber in the OD-box to
the return pipe. After a break down in the hydraulic system making pitch
operation impossible, the by pass valve is opened thus the oil in the hub
servo motor is drained and the safety springs change the propeller pitch
to full ahead.

Normally the valve must be closed and locked. Only when using the '
safety springs it is allowed to open the valve. In some cases this valve is
omitted from the valve unit and placed directly in the piping.

For propellers of type S1 an hydraulic stand-by servo motor in the OD-box
shaft is used as "taking home device” instead of the safety springs (see
section 6). In such a design the by pass valve is excluded.
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Unloading valve (6).

When the main pump is running the pressure oil flows via the pilot valve 18
to the pilot section of the unloading valve, which opens. The discharge
from the pump is directed back to the tank and the pump runs unloaded.
If the main pump for some reason should fail the pressure applied to the
unloading valve drains. The unloading valve then closes and the oil from
the pump is directed to the propeller hub.

The unloaded pump could also be used as a booster during manoeuvering,
By putting the pitch rate selector 19 on "high" the valve 18 could be
controlled by the remote control systém (see section 8). Then the un-
loading valve is drained and the unloaded pump connected to the system
as soon as a pitch change is taking place. The setting times is thus reduced
to about half the normal value. The stand-by function for the main pump
is the same in both modes.

For some propeller types the unloading valve is not integrated into the
valve unit but placed in the pressure pipe of the unloaded pump.

Pressure gauges

- The hydraulic system is equipped with' pressure gauges showing the fol-
- lowing pressures:

Auxiliary servo-motor pressuré
Hub pressure

"Main pump pressure
Unloaded pump pressure

-Return oil pressure

. The auxiliary servo-motor pressure ought to be adjusted to between
20—25 bar and then locked. 3
The hub pressure varies between zero and the value found during sea
trials, '

The main pump pressure gauge shows the same pressure as the hub pres-
sure but not below the minimum pressure to which the sequence valve is
adjusted.

. Generally the hub pressure is some what lower than the pump pressure.,
During pitch setting the pressure can either decrease or increase. This is
quite normal.

Unloaded pump pressure gauge shows either zero or the same pressure as
the main pump. :

Return oil pressure, 1.5 bar. This pressure may be increased during pres-
sure tests on the propeller hub.

Cooler

When circumstances require a cooler can be used. It is located in the
return pipe.
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VALVES IN VALVE MANIFOLD 240

Pilot valve (v2) Towler 4 501 3245
Cartridge (V1-v5) Towler 3 501 3526
Sequence valve (V3). Towler
Safety valve (V4) Towler

Pressure regulating valve (V5) Towler 908 841
Reducing valve (V6) Rexroth 26 582
Pilot valve (V7) Wandfluh NG 6 ISO



B ~ 6 16 17 9 10

= T e m——
R i K Ly L L I
i "y K 0 IE— P [
— | n Lol
s3.m  Amg Mmg | i Cetum  aac mMmig L detem  Aez wmg | dees Ang wemg
“23 | weme

. Jlange e
7 17 Fmenhe=s s;é'-u.;aﬁ.“ A_ 507 3245.__
L F .I hudn:uﬂa iaie 4 GO0 8307 =

i L OGG CTIL
1.44;——433: 03 C7 PO7 ==

Qontew S .
e e s —
V 2 ) - - n-.-:lrun

Sesarz o

7:7 I




DIN Cartridge
TOWLER Dichtungen 335013526
T _ING16_63[ON 24 3a2] | 350 bar 0282
) 1-
26
| _
| l 28
L l
) — 27
2 = ﬁ: N\ 26
' l ?
1 N
2 AN 25
| "# N
21 7 26
! i
24 26
2 25
26
Pos. |Stiickq Benernung | NG 16| NG 25|NG 32 [NG40 INGS0 ING 63
25 3 0—-Ring | 2—020| 2-122 | 2-129 2—22512-229 |2-236 ‘
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Alliméant

Denna instruktion géller for féljande E4-pumpar i standardutforande: E4S, E4F, E4T och E4V.

E4S - pump med pébyggd inloppssil; utan axeltétning fér installation nedsankt i vitsketanken, sammanbyggd - utan elastisk
axelkoppling — med dimensionsanpassad elmotor i vitskedrankt/-kylt utférande.

E4F, E4T, E4V - pump sammanbyggd med ett cirkulért kopplingshus - fér montering via elastisk axelkoppling till torrt uppstalld,

flansférsedd elmotor enligt IEC.

Varje pump férses vid tillverkningen med en skylt med féljande uppgifter for fullstandig identifiering av pumpen enligt

Utférande: [E[4 H:] 0]

S = pump utan axeltdtning fér
vatskedrankt montage

F =flansmonterad pump med
radiellt inlopp

T=flansmonterad pump med pa-
byggd sil for tankmontage

V=d:0 med forlangt inloppsrér

Storlek (drivskruvens ytterdiameter)
25-32-38-45-52-60-70
Gangstigning N = normal
L, K=1lag
Konstruktionsdndring
(1 — anger ursprungligt standardutforande)

Variantutforande

H H 1A FlL L L] ]

{vid avvikelse fran standardutférande)

Montageflans
(vid utférande F, T och V; storleksbeteckning =
delningsdiameter for bulthal i elmotorns fastflans)

Tillverkningsnummer

Exempel

EATO38BN1 A141 123456 - pump fér tankmontage, i storlek 38 med normalstigningsskruvsats, i variantutférande: pump
férsedd med montageflins med matt motsvarande IMO pump typ BA4T 038 for montering till elmotor via separat

motormellanstycke.

Konstruktionsbegransningar

Tillatna arbetsdata fér E4-pumpen, tryck och temperatur,
sammanhanger med viskositet, varvtal, vitska, drivningssatt
m.m. Med héansyn till dessa pumpningsforhallanden kan
begrénsning av tilldtna arbetsdata vara nédvandiga, vilket
framgdr av E4-pumpens produktbeskrivning. Under inga
forhallanden far nedanstaende konstruktionsbegransningar
Overskridas:

Max. utloppstryck 7.0 MPa
Inloppstryck
max. undertryck 20 kPa

max. Overtryck enligt féljande tabell:

Varvtal
24 29 48 58 /s
Storlek 1450 1750 2900 3500 r/min

025,032 |400 350 200 160 kPa
038-070 | 300 270 140 90 kPa

max. 90° C
min. O°C

Pumpningstemperatur

Installation

Uppstaéllning

E4-pumpen kan monteras i vilket ldge som helst. Om mojligt
bér dock tillses att rordragningen utformas sa att tillopps-
ledningen tillsammans med pumpen bildar ett vatskelas, dvs.
att pumpen vid stillestand forblir fylld med vatska.

E4-pumpen har god sugférmaga, men allmant kan ségas att
vid en vél utférd installation skall efterstravas att pumpen far
sé liten sughdjd som majligt. Helst bér pumpen monteras s
att den arbetar med tilirinning. Tilloppsledningen bor vara
kort och rak sa att onodiga strémningsforluster ej uppkom-
mer. En vertikal tilloppsledning, som vid stillestdnd kan
tommas pa vatska, medfor att pumpen efter start maste
arbeta viss tid innan ledningen &ter har fyllts med vitska.
Detta kan, om ovannamnda vatskelas saknas och dessutom
pumpen maste startas mot tryck, t.ex. om den startar mot en
belastad backventil, leda till pumphaveri eller att axeltit-
ningen forstérs pa grund av otillricklig smérjning. Darfor
finns pd pumpen, diametralt mot utloppet, en proppad
anslutning (propp nr 463 i Figur 1} fér montering av en s.k.
startventil med vars hjalp pumpen kan aviuftas pa trycksidan
under start. En backventil i inloppet till tilloppsledningen,
som forhindrar att ledningen téms pé vétska vid stillestand,
rekommenderas ej da darigenom strémningsforlusterna
oOkar.

Pumpens kopplingshus har intill motormontageflinsen ett
hal for drénering av eventuellt ldckage frdn axeltatningen.
Tilise vid horisontell uppstallning av pumpaggregatet att
denna borrning befinner sig pa kopplingshusets ldgsta punkt.
Uppsamling och aterledning av lackaget till tank bor utfo-
ras.

Pumpaggregatet med utférande E4F, E4T och E4V skall alltid
monteras pé stabilt underlag med kraftiga grundbultar och
placeras sé att pumpen blir latt &tkomlig fér tillsyn. Monte-
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Tillsyn under drift

Korrekt vald for sitt driftsfall och igdngkord utan anmarkning
kraver E4-pumpen knappast nagon tillsyn. Silar och filter i
systemet skall rengoras i intervaller som bestams av erfa-
renheten. Vid enstaka tillfdllen kan det vara skl att ocksa
kontrollera axelkopplingens gummielement betraffande for-
slitning.

Periodisk tillsyn

Vid anldggningens normala &éversynstillfallen, varierande
mellan 3-5 &r, kan det vara ldmpligt att byta pumpens
axeltdtning och kullager.

Felkallor
Féljande storningar under igangkorning och under drift ari de
flesta fall latta att avhjalpa:

Fel rotationsriktning
e Vid trefasmotorer omkastas ett par av de elektriska
anslutningsledningarna.

Pumpen ger for lag volymstrém

e Avsténgningsventilerna i till- och utloppsledningarna ar ej
helt éppna.

o Overstromningsventilen &r installd pa for lagt tryck.

¢ Igensatt sil eller annat hinder i tilloppsledningen sa att for
litet viatska kommer fram till pumpen.

For lagt tryck

e Kontrollera rorsystemets tathet.

o For lagt mottryck i utloppsiedningen. Kan eventuellt bero
péa att pump med foér liten volymstrém valts.

o Overstrémningsventilen instilld pd for lagt tryck {vid
parallelldrift med tva eller flera pumpar skall pumparnas
Overstrémningsventiler vara instéllda fér samma 6pp-
ningstryck).

e Pumpen forsliten.

Drivmotorn har svart att starta eller visar bendgenhet att
stanna genom att motorskyddet |6ser ut.

e FOr hogt mottryck.

e For kall och darigenom mer trégfluten vatska an som
avsetts. Om dverstromningsventilen instélles for ett lagre
tryck minskar effektbehovet pa grund av éverstrémningen
genom ventilen. Motorn avlastas darvid och far storre
mdojlighet att undga overbelastning. Genom Sverstrom-
ningen stiger vatsketemperaturen och darmed blir vatskan
mindre trogfluten och 6verstrémningsventilens Oppnings-
tryck kan efter hand justeras till normalt vérde.

e For svag motor for rddande férhallanden.

e Motorskyddet for Iagt installt.

Pumpen arbetar med bullrande ljud

e Tilloppsledningen for lang eller klen i foérhallande till
volymstrém och viskositet.

e Igensatt sil eller stangd ventil i tilloppsledningen.

e For stor sughdjd.

e Luftinlackning genom otétheter i tilloppsledningen.

» Uppriktningsfel mellan pump- och motoraxel.

e Skadad axelkoppling.

o Forsliten eller skadad pump.

Lackage vid axeltitningen

e Anledning till lackage i axeltatning kan vara aldrade
gummidetaljer eller skadade tatningsytor pa grund av
fororenad véatska, torrkérning eller uppriktningsfel mellan
pump och motor.

Demontering — besiktning - hopsattning
| féljande avsnitt anger siffror inom parentes pumpdetaljer-
nas komponentnummer enligt Figur 1 och Figur 2.

Demontering

For fullstdndig demontering av pumpen rekommenderas
foljande arbetsfoljd:

Instruktionen forutsatter att pumpen demonterats fran elmo-
tor eller drivanordning och anslutningsledningar.

1. Avladgsna kopplingshalvan fran pumpaxeln efter det att
stoppskruven mot kilen l6sgjorts. Stoppskruven ar dtkom-
lig genom 6ppningen (& 29 mm) pé kopplingshuset (501).
OBS! Fér att underlatta dtermontering, notera kopplings-
halvans lage pa pumpaxeiln.

2. Avlagsna kilen fran axeltappen.

3. Demontera inloppsdelen (551) och packningen (556),
alternativt silen (4889), genom att lossa skruvarna (453)
respektive (382).

4. Stall pumpen vertikalt med axeltappen uppat och |4t den
stéda mot skruvsatsens/pumphusets bakplan.

5. Lossa skruvarna (451) som héller kopplingshuset (501) till
pumpen. Lyft forsiktigt av kopplingshuset med axeltat-
ningen (509) sa att axeltatningen ej skadas. Demontera
axeltatningen (509) ur kopplingshuset — tryck i riktning
mot kopplingshusets pumpsida.

6. Sparringen (514) som haller kuilagret (122) till pumphuset
(401) demonteras varefter drivskruven (102) tillsammans
med kullagret och lopskruvarna (202) kan dragas ut ur
pumphuset.

7. Kullagret {122) demonteras fran drivskruven (102) sedan
sparringen (124) och brickan (124A) avldgsnats. Obser-
vera att kullagret kan skadas genom slag pa lagerringar
och kulhallare. Montage/demontagekrafter far aldrig ledas
genom rullkropparna. Rengor kullagret med lacknafta.

Besiktning

Forst nar pumpen demonterats ar det méjligt att besiktiga
och kontrollera pumpen ordentligt.

Vissa slitagetyper &r ibland ej méjliga att uppticka genom
kontroliméatning. Férslitningar som ger upphov till radiella
och axiella spel konstateras lattare,

s Axialspelet mellan skruvarna far ej vara storre &n
0,2 mm.
o Radialspelet skruvar/hélje far ej vara stérre an 0,2 mm.

Ar pumpen s sliten att den inte lingre férmar "halla trycket”
I6nar det sig vanligtvis inte att byta ut skruvsatsen ellier
pumphuset, da forslitning i den ena detaljen ofta givit skador i
den andra detaljen. | detta fall rekommenderas utbyte av
pumpenheten.

Mindre repor pa skruvsats och i hélje kan justeras genom
slipning och skavning.

Vid besiktning av skruvsatsen skall speciell uppmérksamhet
riktas mot driv- och I6pskruvars axiallagerplan, A enligt figur
3. Axeltatningen (509) och planpackningarna {506) och
(556) besiktigas noga betraffande forslitning och bytes om
sd erfordras.

Hopsattning

Vid hopséattning av pumpen rekommenderas omvind arbets-
folid enligt avsnitt “Demontering”.

Kullagret monteras genom att med en skruv (gianga M5 eller
M8) i det gangade halet i axeltappen p& drivskruven dra
kullagret i lage med hjalp av en monteringshylsa, som ansétts
mot lagrets innerring.

Vid montering av skruvsatsen ar det viktigt att drivskruv och
lopskruvar kemmer i samma lage till varandra som tidigare
Darfor har drivskruvsgéngan pa ytterdiametern vid utlopps-
andan ett filat marke, B enligt fig. 3. Denna mérkta driv-
skruvsgénga skall passa in i de gangspar pa Iépskruvarna
som markts p& motsvarande satt.

Radialtatningens gummilépp skadas latt av vassa kanter och

———
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General

These instructions are valid for the following standard-model E4-pumps: E4S, E4F, E4T and E4V.

E4S pump with built-on inlet strainer; without shaft seal for in reservoir submerged installation, mounted - without flexible shaft
coupling —to a dimensionally suited in fluid submerged/by fluid cooled electric motor.

E4F, EAT and E4V - pump with an integral circular coupling casing — for mounting of the pump with a flexible shaft couplingto a

free standing flanged IEC electric motor.

Before leaving the factory, each pump is plated with a unique identification code as foliows:

Model: JE [4 |0[

S=pump without shaft seal for
submerged mounting

F =flange-mounted pump with radial
inlet port

T =flange-mounted pump with inlet
strainer for tank-top mounting

V=as for T, with extended inlet pipe

Size (Power rotor outer diameter)
25-32-38-45-52-60-70

Rotor lead N = normal
L, K=low

Design revision level

H H AL T T[T TI[T]

(1 ~ indicates original standard design)

Design specification
{madifications to standard model)

HE

Mounting flange

(for models F, T and V; flange size denomination = pitch diameter
of holes for mounting bolts in electric motor mounting flange)

Factory serial number

Example:

E4T 038N1 A141 123456 - tank-top mounted pump size 38 with normal lead rotors in model variant: pump with a mounting
flange, with dimensions corresponding to flange of IMO pump type B4T 038, for assembly with the electric motor via a motor

connecting frame.

Limitations on rated performance parameters
Rated performance parameters for the E4 pump, pressure
and temperature, are related to viscosity, speed, fluid, type of
driver and similar factors. Limitations to performance para-
meters may be required, depending on these pumping
conditions. Such limitations are listed in the E4 pump
product description. The following design limitations must
be strictly observed in all installations:

Max. discharge pressure 7.0 MPa
Inlet pressure
max. negative pressure 20 kPa

max. positive pressure acc. to following table

Speed
24 29 48 58 r/s
Size 1450 1750 2900 3500 r/min

025, 032 400 350 200 160 kPa
038-070 300 270 140 90 kPa

max. 90° C
Min. 0°C

Pumping temperature

Installation

Pump erection

The E4-pump can be installed in any position. Whereever
possible, pipe runs should be configured to ensure that the
inlet pipe and pump together form a fluid trap; i.e. when
stationary the pump remains filled with fluid.

Although the E4 pump has excellent suction capability, in a
correctly configured installation the pump should have as
low a suction lift as possible. Preferably, the pump should be
installed to operate with flooded inlet. The inlet line should be
as short and straight as possible, to prevent unnecessary
friction losses. A long vertical inlet line from which the fluid
drains away when the pump is stationary means that when
the pump is restarted it will have to run for some time before

the line is primed with fluid. This situation may, if the pump
does not form the above-mentioned fluid trap and must also
be started against pressure, for instance if the pump is
started against a check valve under load, result in pump
failure or failure of the shaft seal as a result of poor
lubrication. For this purpose, a plugged port (plug No. 463 in
Fig. 1) is fitted on the pump, diametrically opposite the outlet
port, for the installation of a starter valve through which the
pump is vented during start-up. The installation of a check
valve in the inlet to the inlet line to prevent the fluid draining
from the line is not recommended, as such action will
increase pressure losses.

The pump coupling casing has near its motor mounting
flange a drain for possible shaft seal leakage. Make sure in
horizontal installations that the drain is on the lowest part of
the coupling casing.The leakage should be collected and run
back to the tank.

Pump units E4F, E4T and E4V should always be secured to a
firm foundation using heavy foundation bolts, with access
for inspection and maintenance. Installation on top of a tank
can cause vibrations and noise unless the tank design is
heavily reinforced.

Pump unit E4S should be secured to a vibration damping
foundation isolated from the fluid tank structure. In most
cases a solid and heavy unit generates less noise than a
lighter unit.

Alignment

Models E4F, E4T and E4V are supplied with a coupling
casing whose mounting flange size is suited for the |EC
electric motor stated in the order. Ne special alignment is
required for installing the electric motor to this coupling
casing as the mounting flange and motor guides will provide
sufficient accuracy in the alignment between pump and
motor.

Alignment accuracy for model E4S, see section “Shaft
coupling”.



Flow rate too low

e Shut-off valves in the inlet and discharge pipes are not fully
open.

e Bypass valve is adjusted for too low a pressure.

e Clogged strainer or other blockage in the inlet pipe
preventing sufficient fluid from reaching the pump.

Pressure too low

e Check pipe system for leaks.

e Too low back pressure in delivery pipe. May be caused by
the selection of a pump with insufficient flow rate.

e Bypass valve set for too low a pressure (in installations
with two or more pumps operating in parallel, all bypass
valves should be set to the same opening pressure).

e Pump worn.

Drive motor is difficult to start or the motor protector tends

to trip and stop the motor.

e Excessive back pressure.

e Fluid colder and more viscous than expected. Setting the
bypass valve at a lower pressure will reduce the energy
consumed in pumping due to overflow. This will take load
off the motor and allow a wider margin of safety for
overloading caused by the viscosity of the fluid. Due to the
overflow the fluid temperature will rise resulting in a less
viscous fluid. Reset the bypass valve to normal pressure
when the fiuid becomes less viscous.

e Motor under-dimensioned for the prevailing conditions.

e Motor protectar set to trip too early.

Pump running noisily

e Inlet pipe too long or too small in relation to flow rate and
fluid viscosity.

e Strainer clogged or valve closed in inlet pipe.

e Suction lift too high.

e Air entering the system through leaks in the inlet pipe.

e Poor alignment between pump and motor shafts.

e Damaged shaft coupling.

s Worn or damaged pump.

Leakage at shaft seal

o Leakage at the shaft seal may be caused by aged rubber
components or damage to sealing surfaces caused by
impurities in the fluid or by dry running, or poor alignment
of pump and motor.

Disassembly — Inspection — Assembly
The numbers in brackets in the following section refer to the

component numbers of pump parts as illustrated in Fig. 1 and
Fig. 2.

Disassembly

The following sequence is recommended when disassembl-

ing the pump. The instruction presumes that the pump has

been separated from its drive motor and inlet/ delivery
pipes.

1. Remove coupling half from pump shaft after losening key
locking screw. Locking screw is accessible through the
opening {dia. 29 mm) on the coupling casing {501).
Before removal: mark position of coupling half on pump
shaft.

. Remove key from pump shaft.

. Remove inlet chamber {551) and joint (5586), or strainer
(489), by backing off screws (453) or (382).

- Position pump vertically with shaft pointing upwards and
resting on the rear end of the rotor set/pump casing.

- Back off screws (45 1) securing coupling easing (501) to
pump casing (401). Withdraw carefully the coupling
casing with the shaft seal (509) from pump casing (401)
without damaging the shaft seal. Remove shaft seal
(509) from coupling casing — push in direction towards
pump mounting flange.

6. Remove ball bearing retaining ring {514) and withdraw
power rotor (102), with ball bearing (122), and idler
rotors (202) from the pump casing.

7.Remove ball bearing retaining ring (124) and washer
(124A) and withdraw ball bearing (122) from power
rator. Do not damage ball bearing by knocking on the ball

o B WwN

races or the ball retainer. Forces used to mount or remove
the ball bearing must not be led through the balls. Clean
the ball bearing using white spirit.

Inspection

Proper inspection and checks can only be carried out on the
pump when it is disassembled. Some types of wear are
frequently impossible to detect by measuring. Wear resulting
in radial and axial run-out is easier to detect.

e Axial play between rotors should not exceed 0.2 mm.
e The radial play between rotor/ casing should not exceed
0.2 mm.

If the pump is worn to such an extent that it is no longer able
to maintain the pressure, it is not normally worthwhile
replacing the screw set or casing, as wear on one part has
often damaged the other. Replacement of the pump unit is
recommended in such cases.

Small scratches on the screw set and casing can be adjusted
by grinding and scraping.

When inspecting the rotor set: carefully check condition of
the rotor axial thrust bearing surfaces — A in Fig. 3. Check
shaft seal (609) and joints (606) and (556) carefully for signs
of wear and replace where necessary.

Assembly

Reverse the procedure described under “Disassembly”
above for assembling the pump. Before assembly clean all
components.

For mounting ball bearing (122) on the power rotor use a
hollow tube pressing on the inner race. A suitably long screw
(thread M5 or M8) with a nut and a washer — to act on the
hollow tube — mounted in the power rotor shaft end may be
used to press the ball bearing into position.

When installing the screw set, it is important that the power
rotor and idler rotors are refitted in the same relative
positions. For this purpose, a nick has been filed on the power
rotor thread on the outer diameter at the discharge end - B in
Fig. 3. This marked power rotor thread should be fitted into
the female thread on the idler rotors marked in the same
manner.

The use of tape on the power rotor keyway is recommended
to prevent damage to the lip of the shaft seal when mounting
the coupling casing (501) with the shaft seal to the pump.
Also use tape to achieve a smooth transition at the collar for
the shaft coupling. The seal will glide more smoothly onto the
shaft, if the latter is oiled.

Shaft seal

When replacing and/ or inspecting the shaft seal, the
sequence according to items 1 - 5 of section "Disassembly”
is recommended

Reference torques

Please refer to the torques listed below for tightening screws
in the E4 pump and screws for mounting of the SAE counter
flange to ensure a reliable joint.

Torgue Pump size

Nm 025 032 038 045 052 060 070

Screw 382* Do not overtorque and damage strainer
(489)

Screw 451 20 20 20 20 20 20 20

Screw 453* 83 83 83 20 20 40 40

| Screw 455 83 83 83 20 20 40 40

Screws** for
SAE counter-

flange:
Outlet - ~ - - - 55 655
inlet - - - - 69 168 168

* To be locked with Loctite Nutlock Type 242. For screw
(453) on pump E4V only.

** For screws in material and with lengths according to the
E4 pump product description.
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Aligemeines

Diese Anleitung gilt fiir folgende E4-Pumpen in Standardausfiihrung: E4S, E4F, E4T und E4V.

E4S - Pumpe mit angebautem Eintrittsieb; chne Wellendichtung fiir Installation direkt im Fordermedium, zusammengebaut - ohne elastische
Wellenkupplung — mit dimensionsangepasstem Elektromotor in Medium installierter und gekiihiter Ausfihrung.

E4F, EAT und E4V - Pumpe mit einem runden Kupplungsgehéuse zusammengebaut - fir Montage mitelastische Wellenkupplung an einen freien

aufgesteliten, elektrischen Flanschmotor gemass IEC.

Jede Pumpe wird bei der Herstellung mit einem Schild versehen, das Angaben fiir gine vollstandige |dentifikation enthalt, und zwar:

[ElaH |[o]

Ausfihrung

S =Pumpe in Tauchausfiihrung
ohne Wellendichtung

F = Anflanschpumpe mit
radialem Einlass

T = Anflanschpumpe mit angebautem Sieb
fir Tankinstallation

V =D:o mit verlingertem Eintrittrohr

Grosse (Aussendurchmesser der Kraftschraube)
25-32-38-45-52-60-70

Schraubensteigung N = normal
L, K=klein

Konstruktionsstufe (1 — bezeichnet urspriingliche Standardausfuhrung)

Ausfiihrungsvariante (bei Abweichung von Standardausfiihrung)

Befestigungsflansch (bei Ausfihrungen F, T und V; Grossenbezeichnung =
Teilungsdurchmesser fiir Schraubenlécher in dem Befestigungsflansch des Elektramotors)

Herstellungsnummer

H H LT T[T T[T

1]

Beispiel

E4F 038N1 A141 123456 - Pumpe fir Tankmontage, in Grosse 38 mit Normalsteigungsschraubensatz, in Variantenausflihrung: Pumpe mit=

Montageflansch mit Massen entsprechend IMO Pumpe Typ B4T 038 fir Montage an Elektromotor via separate Motorlaterne.

Konstruktionsbegrenzungen

Zulassige Betriebsdaten fiir die E4-Pumpe, Druck und Temperatur,
sind abhangig von Viskositat, Drehzahl, Fardermedium, Antrigbsart
usw. Mit Riicksicht auf diese Pumpenverhaltnisse kénnen Begrenz-
ungen der zulassigen Betriebsdaten notwendig sein, was aus der
Produktbeschreibung der E4-Pumpe hervorgeht. Unter allen
Umstanden missen nachstehende Konstruktionsbegrenzungen
sorgféltig beachtet werden:

Max. Arbeitsdruck
Zulaufdruck

max. Unterdruck 20 kPa

max. Ueberdruck laut folgender Aufstellung:

7.0 MPa

Drehzahl
24 29 48 58 /s
Grosse 1450 1750 2900 3500 r/min

025,032 1400 350 200 160 kPa
038-070|300 270 140 90 kPa

Foérdertemperatur  max. 90° C
min. 0°C

Installation

Aufstellung

Die E4-Pumpe kann in jeder beliebigen Stellung installiert werden.
Bei der Rohrverlegung ist jedoch nach Maglichkeit darauf zu achten,
dass die Zulaufleitung zusammen mit der Pumpe einen Flissigkeits-
verschluss bildet, d.h. dass sie bei Stillstand mit Fliissigkeit gefiillt
bleibt.

Die E4-Pumpe besitzt gute Saugfahigkeit, aber aligemein gilt trotz-
dem, dass bei einer sorgféltig durchgefiihrten Installation eine
moglichst geringe Saughohe fiir die Pumpe anzustreben ist, Nach
Moglichkeit sollte die Pumpe mit Zulauf installiert werden. Die
Zulaufleitung ist moglichst kurz und gerade auszufiihren, umn unné-
tige Stromungsverluste zu vermeiden. Eine senkrechte Zulaufleit-
ung, die bei Stillstand vor Flissigkeit entleert wird, fiihrt mit sich,
dass die Pumpe nach dem Anfahren eine gewisse Zeit arbeiten muss,
bevor die Leitung erneut mit Fliissigkeit gefillt ist. Dies kann, wenn
die Pumpe nicht den obengenannten Flissigkeitsverschluss bildet
und ausserdem gegen Druck angefahren werden muss, z.B. beim
Anfahren gegen ein belastetes Rickschlagventil, zur Pumpenhavarie
oder zu beschadigter Wellendichtung aufgrund Schmierungs-
mangel fihren. Deshalb hat die Pumpe, diametral zum Austrittsan-
schluss, einen verschlossenen Anschluss (Verschlussschrauben Nr.
463 in Abb. 1) zum Anbau eines sog. Startventils, mit dessen Hilfe
die Pumpe wahrend dem Anfahren auf der Druckseite entliiftet
werden kann. Ein Ruckschlagventil im Eintritt der Zulaufleitung, das

ein Entleeren der Leitung von Fliissigkeit verhindert, wird jedoch
nicht empfahlen, da dieses zu einer Erhohung der Stromungsver-
luste fiihrt,

Das Kupplungsgehduse der Pumpe hat beim Motorbefestigungs-
flansch eine Bohrung fiir Drainage einer eventuellen Leckage der
Wellendichtung. Bei horizontaler Aufstellung des Pumpenaggrega-
tes soll darauf geachtet werden, dass diese Bohrung auf dem
niedrigsten Punkt des Kupplungsgehauses placiert ist. Auflesen und
Riickleitung der Lackage zum Tank soll ausgefiihrt werden.
Pumpenaggregate der Ausfithrungen E4F, E4T und E4V miissen
immer auf einer stabilen Unterlage mit kraftigen Grundschrauben
verankert und so aufgestelit werden, dass die Pumpe fiir Wartungs-
zwecke gut zugéanglich ist. Eine Installation auf siner Tankoberseite
kann Vibrationen und stérenden Larm verursachen falls die Tank-
oberseite nicht kraftig verstarkt worden ist,

Pumpenaggregate der Ausfihrung E4S sollen auf eine vibrations-
dampfende Unterlage, und vom Tank isoliert mantiert werden, um
Vibrationsgerausche zu vermeiden, Ein kompaktes schwereres
Aggregat verursacht in dem meisten Fallan weniger Gerausch als ein
kleineres Aggregat.

Ausrichten

In den Ausfiihrungen E4F, EAT und E4V wird die E4-Pumpe mit
einem Kupplungsgehiuse, dessen Befestigungsflansch zu dem in
der Bestellung angegebenen Elektromotor angepasst ist. Bei Mon-
tage des Motors zu diesern Befestigungsflansch ist keine besondere
Ausrichtung der Pumpe notwendig, da die Zentrierkanten des
Kupplungsgehauses und des Motors erforderliche Genauigkeit der
Ausrichtung zwischen Pumpe und Motor gewahrleisten.

Die Forderungen an dem Ausrichten bei Ausfilhrung E4S, siehe
Abschnitt "Wellenkupplung”.

Wo die E4-Pumpe mit Vorderdeckel (Variantenausfiilhrungen A140
und A1471 - fir Montage an separate Motorlaterne) statt dem
obengenannten Kupplungsgehause geliefert wird — gelten folgende
Forderungen bezuglich entgegengesetzten Montageflachen.
Radialschlag max. 0,2 mm
Parallellitdtsabweichung max. 0,1 mm

Eine maximale Lebenslinge der Pumpe setzt eine korrekte Ausricht-
ung voraus,

Wellenkupplung

Bei direktemn Ankuppeln an einen Antriebsmotor der Pumpenaus-
fuhrungen E4F, E4T und E4V muss immer eine elastische Wellen-
kupplung verwendet werden. Diese Wellenkupplung muss die
Fahigkeit besitzen, wahrend des Betriebes sowohl axiale als auch
radiale Bewegungen aufzunehmen. Zuldssiges Axialspiel zwischen
den Kupplungshalften 1-3 mm. Die pumpenseitige Kupplungs-
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stromung durch das Ventil. Hierdurch wird der Motor entlastet
und hat grossere Moglichkeit, Uberfastung aufgrund des zahflis-
sigen Oles zu vermeiden. Die Temperatur steigt durch die Uber-
stromung und die Flissigkeit wird dadurch dinnflissiger. Der
Offnungsdruck des Uberstromventils kann dann schrittweise auf
Normalwert eingestellt werden.

o Der Motor ist fiir die vorherrschenden Verhiltnisse unterbemes-
sen.

e Der Motorschutzschalter ist auf einen zu niedrigen Wert einge-
stellt.

Starker Larm von der Pumpe

e Zu lange oder unterbemessene Zulaufleitung im Verhiltnis zu
Férdermenge und Viskositat.

e Verstopftes Sieb oder geschlossenes Ventil in der Zulaufleit-

ung.

Zu grosse Saughbhe.

Luft dringt durch Undichtigkeiten in der Zulaufleitung ein.

Fehlerhafte Ausrichtung zwischen Pumpen- und Motorwellen.

Schadhafte Wellenkupplung.

Verschlissene oder schadhafte Pumpe.

Undichtigkeit an der Wellendichtung

e Undichtigkeit an der Wellendichtung kann in gealterten Gummi-
teilen, schadhaften Dichtfldachen aufgrund verunreinigten Forder-
mediums oder Trockenlauf, oder Ausrichtungsfehler zwischen
Pumpe und Motor zu suchen sein,

Zerlegen - Kontrolle - Zusammenbau
Eingeklammerte Ziffern im folgenden. Abschnitt bezeichnen die
Positionsnummern der Pumpenteile gemiss Abb. 1 und Abb. 2.

Demontage

Fir vollstandige Demontage der Pumpe wird nachstehende Reihen-
folge empfohlen:

Die Instruktion setzt voraus, dass die Pumpe vom Elektromotor oder
von der Treibanordnung und Anschlussleitungen demontiert wird.

- Kupplungshélfte von der Pumpenwelle entfernen, nachdem die
Stopfschraube bei der Passfeder gelést worden ist. Die Stopf-
schraube kann durch die Offnung (@ 29 mm) am Kupplungsge-
hause (501) erreicht werden. OBS! Um Zusammenbau zu
erleichtern, bitte die Lage der Kupplungshilfte an der Pumpen-
walle beachten,

Passfeder von Wellenzapfen entfernen,

. Zulaufkammer (551) mit Dichtung (556) bzw. Sieb (489) durch
Losen der Schrauben (453) bzw. (382) demontieren.

4. Pumpe senkrecht mit Wellenzapfen nach oben aufstellen und
auf Hinterflache des Schraubensatzes/Pumpengehauses stiit-
zen.

5. Die Schrauben (451) die das Kupplungsgehéause (501) an der
Pumpe befestigen, l6sen. Das Kupplungsgehause mit der Wel-
lendichtung (508) vorsichtig heben, so dass die Wellendichtung
nicht beschadigt wird. Radialdichtung (509) aus dem Kupp-
lungsgehause demontieren — in Richtung der Pumpenseite des
Kupplungsgehauses drilcken

6. Spurring (514), der das Kugellager (122) am Pumpengehause
{401) hal, demontieren, wonach die Kraftschraube (102)
zusammen mit Kugellager und Seitenrotoren {202) aus dem
Pumpengehause entfernt werden kénnen.

-Kugellager (122) von der Kraftschraube (102) demontieren,
nachdem Spurring (124) und Scheibe (124A) demontiert wor-
den sind. Bitte bemerken dass das Kugellager durch Schlage auf
Lagerringe und Kugelhalter beschadigt werden kann. Mon-
tage/Demontagekrafte dirfen nie durch die Rollkorper geleitet
werden. Kugellager mit Lackbenzin reinigen.

Sichtpriifung und Kontrolle

Eine Sichtprifung und Kontrolle der einzelnen Teile ist erst nach
vollstandigem Zerlegen der Pumpe maglich. Bestimmte Verschleiss-
arten lassen sich nicht immer durch eine Kontrollmessung ent-

pury
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decken, wihrend Verschleisserscheinigungen, die ein radiales oder
axiales Spiel verursachen, leichter festgestellt werden kénnen

e Das Axialspiel zwischen den Rotoren darf nicht mehr als 0,2 mm
betragen.

e Das Radialspiel zwischen Rotoren und Gehause darf nicht mehr
als 0,2 mm betragen.

Wenn die Pumpe so stark verschlissen ist, dass sie nicht linger den
Druck halten kann, ist es normalerweise nicht sinnvoll, lediglich den
Rotorensatz oder das Pumpengehduse zu erneuern, da der Ver-
schleiss des einen Teil meistens auch einen Verschileiss des anderen
Teil hervorgerufen hat. In solchen Fillen empfiehit sich ein Erneuern
der gesamten Pumpeneinheit.

Méssige Reifen in Rotorensatz und Gehéuse kénnen durch Schleifen
oder Schaben beseitigt werden.

Bei Besichtigung des Schraubensatzes soll besondere Aufmerksam-
keitauf das Axiallagerplan der Kraftschraube und der Seitenrotoren,
Alaut Abb. 3, gerichtet werden. Radialdichtung (509) und Dichtung-
en (506) und {556) sorgfaltig kontrollieren und ggf. erneuern.

Zusammenbau

Der Zusammenbau der Pumpe ist gegeniiber der Beschreibung im
Abschnitt "Zerlegen” in umgekehrter Reihenfolge vorzunehmen,
Fir die Montage des Kugellagers (122) auf die Kraftschraube soll
eine Montagehllse verwendet werden die gegen den inneren
Kugellagerring druckt. Eine geniigend lange Schraube (Gewinde M5
oder M8) mit Mutter und Scheibe - auf die Montagehiilse wirkend —
am Wellenende der Kraftschraube montiert, soll fir das Aufpressen
des Kugellagers verwendet werden,

Beim Einbau des Rotorensatzes unbedingt darauf achten, dass
Kraftschraube und Seitenrotoren die gleiche Einbaulage zueinander
erhalten, wie vor dem Ausbau. Deshalb ist das Gewinde der
Kraftschraube am auslaufseitigen Aussendurchmesser mit einer
Feilkerbe, B laut Abb. 3, versehen. Dieses Gewinde muss mit den
entsprechend gekennzeichneten Gewinde der Seitenrotoren in
Eingriff kommen.

Die Gummilippe der Radialdichtung wird leicht von scharfen Kanten
und Flachen beschadigt. Um die Wellendichtung bei der Montage zu
schiitzen wird empfohlen, vor der Montage des Kupplungsgehauses
mit Wellendichtung, die Passfedernut der Kraftschraubenwelle mit
Klebeband abzudecken und am Bund fiir die Wellenkupplung einen
glatten Ubergang mit Klebeband herstellen. Durch Eindlen der Welle
kann die Dichtung besser gleiten.

Wellendichtung

Beim Austausch und/ oder Besichtigung der Wellendichtung wird
eine Reihenfolge laut Punkten 1 -5 im Abschnitt "Zerlagen” emp-
fohlen.

Anzugsmomente

Bei den E4-Pumpen missen nachstehende Schrauben und Schrau-
ben fir Montage der SAE Gegenflansche der Pumpenanschlisse mit
dem angegebenen Drehmoment angezogen werden, damit eine
lasungssichere Verbindung gewihrleistet ist

Anzugsmoment Pumpengrosse

Nm 025 032 038 045 052 060 070
Schraube 382* Anziehen, ohne Sieb (489) zu verformen.
Schraube 451 20 20 40 20 20 20 20
Schraube 453* 83 83 83 20 20 40 40

Schraube 455 83 83 83 20 20 40 40
Schrauben** fiir

SAE Gegen-

flansch:

Austritt - - - - - 55 55
Eintritt - - - - 69 168 168

* Mit Loctite Typ 242 auf Gewinde sichern. Gilt Schraube (453) nur
bei Ausfithrung E4V

** Gilt fir Schrauben aus Materialen und mit Langen laut Produkt-
information der E4-Pumpe



Detaljlista

Nr. Benadmning
102 Drivskruv
122 Kullager

Sparring
+A  Stdédring
J2 Lopskruv
382 Skruv
401 Pumphus
451 Skruv
451A  Bricka
453 Skruv
453A  Bricka
455 Skruv
463 Propp
463A T-ring
489 Sil
489A Distansring
491 Mutter

501 Kopplingshus
506 Packning
509 Axeltatning
514 Sparring

SR Inioppsdel
556 Packning

Gruppsatser

E40... Pumpenhet E4F/E4T/
E4V=pump exkl. in-
loppsdel (inloppsdel en-
ligt gruppsats GO65)

E4SO... Pump E4S inkl. inlopps-
del (inloppsdel enligt
gruppsats GO65)

G031 Lagerdetaljer, 122, 124,
124A, 514

G065 Inloppsdel for

~ E4S: det. 382, 489,
489A (storlek 045)

~ E4F: det. 453, 453A,
455, 551, 556

— EAT: det. 382, 489,
489A (storlek 045)

— E4V: det. 453, 453A,
489, 491, 551, 656

Parts List

No. Denomination
102 Power rotor
122 Ball bearing
124 Retaining ring
124A  Back-up ring
202 Idler rotor

382 Screw

401 Pump casing
451 Screw

451A Washer

453 Screw

453A Woasher

455 Screw

463 Plug

463A T-ring

489 Strainer
489A Distance ring

491 Nut
501 Coupling casing
506 Joint

509 Shaft seal
514 Retaining ring

551 Inlet chamber
556 Joint
Group kits

Pump unit E4F/E4T/E4V =
pump excl. inlet section (inlet
section as per group kit GO65)

Pump E4S incl. inlet section
(inlet section as per group kit
GO065)

Bearing details, parts 122, 124,
124A,514

Inlet section for:

— E4S:parts 382, 489, 489A
(size 045)

~ E4F: parts 453, 453A, 455,
551, 656

- E4T: parts 382, 489, 489A
(size 045)

— E4V:parts 453, 453A, 489,
491, 551, 556

Teilliste

Nr. Bezeichnung
102 Kraftschraube
122 Kugellager

124 Sicherungsring
124A  Stitzscheibe
202 Seitenrotor

382 Schraube

401 Pumpengehéause
451 Schraube

451A  Scheibe

453 Schraube

453A Scheibe

455 Schraube

463 Verschlusschraube

463A T-Ring

489 Sieb

489A Distanzring
491 Mutter

501 Kupplungsgehause
506 Dichtung

509 Wellendichtung
514 Sicherungsring
551 Zulaufkammer
556 Dichtung

Gruppensatze
Pumpeneinheit E4F/E4T/E4V =
Pumpe exkl. Zulaufteil (Zulauf-
teil gemass  Gruppensatz
GO65)

Pumpe E4S inkl. Zulaufteil (Zu-
laufteil geméss Gruppensatz
G065)

Lagerdetails, Pos. 122, 124,
124A, 514

Zulaufteil far:

- E4S:Pos. 382, 489, 489A
(Grosse 045)

E4F: Pos. 453, 453A, 455,
551, 556

— E4T: Pos. 382, 489, 489A
(Grosse 045)

E4V:Pos. 453, 453A, 489,
491, 551, 5656
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MONTERINGS- OCH SKOTSELANVISNING 1197/44
INSTALLATION AND MAINTENANCE INSTRUCTIONS

ALBIN Pumpar och Pumpaggregat
ALBIN Rotary Pumps and Pump Set

RB1 - RB6

ALBn
Mooer RBz-01A , SER- i

RB-pump med vinkelkonsol.

RB-pump with bracket for
foot mounting.

ALBIN rotationspumpar

ALBIN rotationspumpar &r underhdlls-
fria. Alla lagringar smdrjs av den
pumpade vdtskan. Pumparna kan mon-
teras horisontellt eller vertikalt.

UtfSrandeformer

014 Pump med mekanisk plantitning
O1E Pump med boxpackning

024 Pump med teniferbehandling och
glidringstidtning

03F Pump med teflonpackbox och
Skade spel

Andra utfdrandeformer kan f8rekomma.
Se prospekt eller utfdrandefSrteck-
ning.

Rotationsriktning

Som standard levereras pumpen alltid
f6r vinsterrotation. Genom att lossa
locket kring pumpaxel.a oc.a vrida det
ett halvt varv apteras pumpen for
hégerrotation. Den dvre pilen anger
rotationsriktning. Se bild.

Vinsterrotation 0 R
Left-hand
rotation

S = Sugsida

Montering av vump eller pumpaggregat

BB pumpaggregat komplett med pump.
mellanstycke och elmotor.

RB-unit complete with pump, distance
piece and electric motor.

ALBIN Rotary Pumps

ALBIN rotary pumps demand a certain
amount of lubrication from the pumped
medium, but need not actually be lub-
ricated, and consequently require a
minimum of attention. They can be mounted
in horizontal or vertical position.

Fl

Pump versions
/014 Pump with mechanical seal

O1E Pump with stuffing box

024 Pump with mechanical seal and
tufftrided parts

03F Pump with teflon stuffing box and
increased clearances

Other pump versions exist. See leaflets
or technical data sheet.

Direction of rotation

Standard pumps are always delivered for
left-hand rotation. The pump can be
altered for right-hand rotation by
turning the cover a half-turn round

the pump shafit. The upper arrow on the
cover indicates direction of rotation.
See picture.

=
; "
----- i [ ——
~ ~ O
;J_ ?‘ rr | Hogerrotation
””” Nen Right-hand
: rotation

S = Suction
side

Installation of pump or pump set

Vid anslutning av pump till drivaxel
kontrolleras uppriktningen vidl. S&
dven kopplingshalvornas spel - ca

2 mm,

I pumpaggregat med mellandel med fot
sker uppriktningen automatiskt med
hjélp av styrkanter f&r sivil motor
SOm pump.

When connecting the pump to the driving
shaft check carefully the alignment.
Check also the clearance between the
coupling halves which should be approx.
2 mm (5/64").

In units with pedestal alignment is
achived by means of guides.



)

4 Avlidgsna O-ring 16 och montera
ny sddan

5 Montera stoppring 19 och kontrol-
lera att den ligger p& sin plats i
axelspidret, varefter den inre bric-
kan 20 (med hilfasen mot stoppring-

en 19), fjdder 21 och den yttre bric-

kan 20 monteras pd axeln.

6 Dra forsiktigt p& en ny gummiring
22 (se till att den inte skadas av
kilspdret). Sedan monteras rotor-
ring 2%, Gummiring 22 pressas dir-
efter in pd avsedd plats i rotor-

ring 23. Akta rotorringens tdtnings-

y—tao

7 Innan glandmutter 33 skruvas fast
monteras i denna en ny O-ring 17,
varefter den nya statorringen 18
pressas fast i O-ring 17. Akta
statorringens tdtningsyta. Gland-
muttern dras fast ordentligt.

8 Slutligen monteras kil 24 pd plats
och pumpkopplingshalvan drivs pa
axeln med litta slag och ldses med
stoppskruv.

® POO® ®O

Springskiss av mekanisk plantdrning

Packbox E och F

En fjdderbelastad, sjdlvansittande
boxpackning forsedd med impregnerade
asbetspackningar. Tdtningen 3r avsedd
for vdatskor med hdg viskositet och
som innehdller facta “Broreningar.
Maximal arbetstemperatur med stan-
dardpackning 140o C och med teflon-
impre gnerad packning 250O Ce.

Vid byte av packningsfldta se till
att glandet styr i locket s& att det
inte hinger upp sig. Vid felaktig
montering elimineras glandets sam-
manpressande funktion och tdtningen
ldcker., '

4 Remove the O-ring 16 and fit
replacement

5 Fit retaining ring 19 and check that
it is located in its groove and fit
on the shaft the inner washer 20
(with the bevel against the retaining
ring 19), the spring 21 and outer
washer 20,

Slide a new rubber ring 22 carefully
onto the shaft so that it is not
damaged by the keyway. Fit the rotor
ring 23 and press the rubber ring 2?2
into proper place of the rotor ring
23. Take care that the tightening
surface of the rotor ring is not
damaged,

7 Before the gland nut 33 is fitted, 2
new O-ring 17 is placed in the gland
nut. Then the stator ring 18 is pressed
into the O-ring 17. Take care that the
tightening surface of the stator ring
is not damaged. Fit and tighten gland
nut properly.

8 Replace the key 24 and fit the pump
coupling half on the shaft using light
blows. Lock the coupling half by
tightening the socket screw.

®0 0

(1 _.g
T

Exploaded view of mechanical seal

Stuffinz box © and ¥

This is a spring-loaded self-adjusting
stuffing box packing provided with im-
pregnated asbestos packings. It is meant
for liquids of high viscosity and con-
taining solids., The maximum working
temperature when fitted with standard
packing is 140° ¢ (285° F) and when fitted
with _teflon impregnated packing 250o C
(480° F).

When changing packing see to it that the
gland is fitted properly into the pump
cover so that - in order to avoid leakage
- its pressing function is not eliminated.

Sprangskiss av packbox

Exploaded view of stuffing hox



ALBIN MOTOR AB

KRISTINEHAMN - SWEDEN

RESERVDELSLISTA/SPARE PARTS LIST No. 1205
ALBIN pumpar RB1—RAB2/ALBIN Pumps RB1—RB2
April 1975

Y ot 4 2R-242
[KaMewa] T -l
| | RB1-01A | RB2-01A'| RB1-02A | RB2-02A | AB1-01E | RB2-02E | AB1-03F | RB2-03F | Benamning | Descripuon |

O W wWNOOWME LGN

-

1
12

13
14
15
16
17
18
19
20
21

22
23
24
25
26
27

3849658 | 3849660 3849659 l 38496861 ! 3849658

UCGS /16 UNC X 22

UCES */1s UNC x 22

3846061

3846059

3847434

CSK-B2x5

3849798

| 3849660 | 3849658 | 3849660 |
3849666
3846379 | 3846057 | 3846379 | 3846057 | 3846379 | 3846057 | 3846379 | 2846057
| 3846377 | 3846058 | 3847569 ' 3847574 | 3846377 | 3846058 | 3845377 ‘3345053
36,1%1,6A
CP 4h6X 16
3846381 | 3846056 | 3846381 | 3846056 | 3846381 | 3846056 | 3849127 | 3849129
3846378 3846431‘1 3847570 | 3847575 | 3846378 [3846431 | 3849126 | 3849128
WK 4% 16
3846060 ——— 3875077 — |
3846581 — 3875078 —
3846582 —— 3875079 —
3849667 .
3849069 - —
26,2X3 A _
—_— 192X3A | =
3849065 -
- 3849668 ‘
- —— 3842572 — |- 3879218/3875083 -
- — 38041362
- 3804127-2
- 3804136-1

Pumphus, kompiett
Pumphus
Axeltapp
Manskara
O-ring
Cylindrisk pinne

Kugghijui

Rotor

Woodruftkil

Packning 0.02 mm

Packning 0,05 mm

Packning 0,10 mm

Lock

Mekanisk tatning,
kompiett

O-ring

O-ring
Glandmutter
Lock
Packning
Gland
Glandfjader
Glandmutter
Skruv
Skruv
Packning ’

| Rérflans

Svetsfldns
Skruv
Skylt

2ump body, assembly
Pump body
Journal pin
Crescent
O-ring
Pin
Gear
Rotor ,
Key
Gasket 0.02 mm
Gasket 0.05 mm
Gasket 0.10 mm
Cover

Mechanical seal,
assembly |

O-ring

O-ring
Gland Aut
Cover
Gaskst
Gland
Gland spring
Gland nut
Screw
Screw
Gasket |
Threaded pipe-flange |
Welding flangs |
Screw |
Plate

Uppge alltid pumpens serie- och tillverkningsnummer vid bestallning av reservdsiar.
Always state the serial number of the pump when ordering spare parts.
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Typeriraite:
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1. Allgemeines

Vervendung:

Filteroufbau:

Gehduse:
Siebbauort:
Bafestigung:

2. Kenngrdnen

Doppelfilter werden vornehmlich dort eingesetzt
wo ein kontinuierlicher ODetrieb erforderlich
ist, oder eins ldngere Wortungszeit vermisden
werden mufl, Sie eignen sich fur den Einbou in
Druckleitungen.

Ivei Filtergehduse, die im Filteroberteil ein-
veschroubt sind, umschlieflen die beiden Filter-
elemente. Ein Schaltorgen im Oberteil ermiglicht
das Umschalten des FlUssigkeitsstromes vom ver-
schmutzten ouf das soubere Filtergehuse ohne
Querschnittverengung, Die Reinigung bzw, der
Wechsel des Filtereinsatzes kann wihrend des
Douerbetriebes, noch Abschrouben des Filtorge -
hduses vorgenommen werden. Dos Filter kann zu-
sdtzlich mit Uberdruckventil und Wariungsan-
zeige aqusgerUstet werden,

Um ein Umscholten withrend des Betriebes bei
mehr als 25 bor Arbeitsdruck zv ermsglichen,muf}
das Filter mit einer Druckavsgleichsleitung ver-
sehen werden, In diesem fall wird vor dem Um-
schalten ein Druckousgleich durch Uffnen und
SchlieBan des Druckousgleichventils vorgenommen.

Hebelstellung I: Linkes Gehduse in Betrieb,
Hebelstallung II: Rechtes Gohduse in Betrieb.

Stohl Oberteil: Alugull
Sternsiebeinzsttze

AbschluBplotte mit 2 Bohrungen
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Filterfeinheit: 100, 60, 40, 25 pm V2A-Gewebe
25, 10, § um Papier
: 4LErsatzteile
Betriebsdruck: 0,3 bis 100 -
Teil [Stck| Benenrung
Viskosittsbersich: 1 cSt uis 3.0 cSt 1 | 2] Filterelement P>, 0.5
2 2 Feder
Druckmitteltemperatur: -10° ¢ bis +'100° ¢ 3 2 O-Ring 70° Sh. - LI 2
4 |2 Sechskontschr. DIN 9331 M 8 x 10
Hognet: Permanent - Ringmagnet 5 |2 Qichtunq WE DIN 7603 A0 x 14
6 |1 Uberdruckventil
Uberdruckventil: Uffnungsdruck 4p 5 bar 7 |2 O'Ri"ﬂ 70° Sh. 52 x 3
8 | 2 | Magnet ©40x9 221 10
Wortungsonzaigen: optisch oder opt.-elektrisch . ]?) f S'R::: 730°n:h.' W'IOBO:U?P;S
hn, D ieh + . ortunascnzeige
(tec aten siehs unter 6,) TRE O-Ring 70° Sh. 10 x 2,5
12 2 Filtertopf
3. Gerdteabmessungen
| Nenndurchfl Filterflache cm? Gewicht
Ty pe I I/ min Gewebe Papier kg A B C in an;::c
10C D10 10 80 125 3,8 169 101 130 1,0
= |
100 D 18... 18 145 220 40 189 121 150 1,7
100 D 32 32 255 390 462 219 | 151 180 3,0
Knd"ungon vorbehclten!
K. & H. EPPENSTEINER GmbH & co KG Filter uw Apparatebau 5 2710

8832 Kotech 3. Rh. GoethestraBe 22—24 - Telsfon: 06202/6841

- Telax 0465319

Ausg. 2 /77
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d nur used fur Mmanutecturing pur
ission neither ia it to be handed
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Tilldtna mattavvikelser nar tolerane e nirelt Jtsatls o3 DEoTGeiud.
detaljer SMS 715 Medel enligt tatel nedat Faor rundningsrastier  fa-
ser och winkelmAtt foljs SMES 715 Mede) eniigt separst standardblac
Machining tolerances ‘or linear mimeusions uniess otherwise spe
citied

Easmat | Mé”m’; Basmart Mattav-

Hasic size | vikeiser Basic size vikelser

| Talerance; || | Tolerances

— 3 | =0 ‘j (10001— 2000 ==t

(3}— & =01 (2000)— 4000 47
(6)— 30 ‘ *0.2 |:_. . (4000)— BOOO 3
(30)— 120 03 | (BOOO)—12000 a4
(120)— 315 =05 112000)—1 6000 =5
(315)—10000 | =08 16000 —20000 -6

115

PG 16

1

AC:

250V ; BA

DC:

250V ; 0,25A

172

102

13 -1370
305 - 1524

AB KARLSTADS MEKANISKA WERKSTAD

Nivdgivare

Level switch

|
g b
S
| Standard Standard Ytjamnhet enligt SMS 672 Ra um / 1 ; Skaln  Scale Ovarurdnad ritn
| Surface texture ISO/R 1302 Ra um v WV 9/ Master drg
grp:‘SI{\ av Kontr  Cheched K a M e wu _ prope“ er Foreg ritn Praviousdrg | Tillk. ritn, Future drg.
Lal Mobrey typ S196/F07

Daowum Date

1902 22

Reg,

A4/ 502

[ ush. | Kndr.
| Design | Revis,

909116
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CONTROL SYSTEM
NOT KAMEWA SUPPLY
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KaMeWa Controllable Pitch Propeller System

KaMeWa
operating instructions for the bridge

Procedures before departure:
1. Order "Stand-by”.
2. Order "KaMeWa Connected Propeller Shaft Stop”.

3. Test the functioning of the propeller. Change the propeller pitch
through its entire range by operating the controls. Note whether the
remote indicators are responding to the pitch changes. Set the pro-
peller to the “zero” pitch position.

4. Order "Propeller Shaft Running”.

Operation

1. Move the operating handle ahead for forward speed. Move the ope-
rating handle astern for speed backwards.

2. a. For full engine power increase the lever reading. For equipment
with load-control the lever can be set to position 10. Then the
load-control automatically regulates the power to a value adjusted
in the engine control room at the load limit setting potentiometer.

b. On equipment without load control but with fixed combinator the
lever reading should be increased until the overload lamp lights.
Then reduce the lever reading till the lamp just goes out.

c. On equipment with adjustable combinator the lever reading should
be increased until the overload lamp lights. The pitch is then fine
adjusted with the trimming wheel so that the lamp goes out.

3. On vessels equipped with a Combinator-Constant rpm change over
valve, this must be switched over when full rpm is required indepen-
dent of the pitch, e g when running in ice.

Test the manoeuvring before the ship goes into harbour, i e while the ship
is still in clear water

General points about the KaMeWa Propeller:

The same turning tendency occurs when starting astern as ahead. Be-
cause of this the ship can swing by running the propeller alternatively
ahead or astern.

A left running KaMeWa propeller tries to move the stern to port. A right
running KaMeWa propeller tries to move the stern to starboard.

With multiple engine drive we must beware of the risk of cavitation da-
mage on the blades. This will happen if one or two engines are disconnec-
ted and the propeller runs with low pitch, at full or near full rpm for a
long time. All normal manoeuvring e. g. berthing etc. can be done without
any risk of cavitation damage.

See also the chapter about "The hydrodynamics of the propeller”.
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KaMeWa Controlluble Pitch Propeller System

KaMeWa
instructions for the engine-room staff

- Procedures on the signal ”Stand-by”

1 Start the hydraﬁlic pumps — check the oil pressures.

Manoeuvre astern — ahead from the engine-room stand, or with the
hand manoeuvre on the OD-box when an engine-room stand is not
available,

Check that the pitch indicator is working. Set the pitch to zero-posi-
tion. Change the hand manoeuvre back to the remote control.

3 Put the change-over valve in position "Bridge".
4 Tell the bridge:

—— "Ready to start the propeller shaft”.
5 For equipment with a shaftdriven pump check the oil pressure after
starting the propeller shaft.
Procedures on the signal “Finished with engine”
-’ 1. Put the change over valve in position "Engine room"”.

2. Stop the oil pumps.



“.t o 37500

V7

s

R1/2 /]

R 3/8 "

TILLVERKNINGSRITNING 566 191
7 | 4 [Nit 4x6 Rivet 4x6
6 | I |Tdtningsbricka 21,5 Sealing-washer 21.5
5| 1| |Tdtningsbricka 33,8 Sealing-washer 33.8
4| 1 |Propp V3" Plug 1%”
31 1 [Skylt Plate
2 | 1 |Filterhus Filter-casing
L 1 | | [Filterinsats Filter
,D('e‘r:' Ant. Bendmning
= | No No. oft Description
Konutr, Skails
| KaMeWa-propeller |IE/Wom _
KaMeWA | V) oljefitter oit-fiter  [730205 | 502

12.69 2.000

Bl. 452 e

Sammanstallning Assembly

1

|

51312




KaMeWa Controllable Pitch Propeller System

Requirements for hydraulic oil

A solvent refined mineral oil of good quality, containing additives against foaming
shall be used. The viscosity shall be within the limits in the diagram below. For
work in tropical waters only, choose viscosity on the upper limit and for only
arctic conditions on the lower limit. The viscosity of the oil shall be within the
limits also after a long time of service.
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Shearing stability (for oils
containing VI-improvers) decrease
of viscosity at 98,9°C

after shearing 250 cycles

Density (20°C)

Flash point (COC)

Emulsion test

Air release (50°C)

Corrosion test on copper (3 h 100°C)
Rust test (24 h)

Max 209,
Max 910 kg/ms3
min 180°C

30 min/3 ml

10 min

degree 2,

0

1

I\ 1
140 ' 160 °F

DIN 51382

ASTM D 92
ASTM D 140!
DIN 51381
DIN 51759
ASTM D 665 B

Oxidation stability
increase of neutralizing

number after 1000 h, max 2.0 mg KOHyg ol ASTM D 943
Influence on packing
material (mat 70 NBR/769
Messrs Carl Freudenberg
GmbH) after 100 h and
80°C

Change in volume

—1to +49, DIN 53521+
Change in hardness

*+ 4 shore DIN 53505

For steering propellers and thrusters the oil must also fulfil the following require-
ment.

Load carrying property (FZG gear test) Load step 12 DIN 51354

Do not mix motor oil with other types of oil, even if they fulfil the requirements
in this specification. Very small amounts of motor oil in e ¢ turbine or hydraulic
oils mean that the quality of these oils is considerably lowered.

The oil is changed when laboratory tests show that something of the following has

happened

1 Too high neutralizing number

2 Too low remaining amount of EP-additives

3 Too high amounts of insoluble particles in the oil

4 The viscosity is not within the limits in the diagram above.
Issue 3
Dec 1 1978
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KaMeWa Controllable Pitch Propeller System

KaMeWa
operating instructions for the bridge

Procedures before departure:
1. Order ”Stand-by”.
2. Order "KaMeWa Connected Propeller Shaft Stop”.

3. Test the functioning of the propeller. Change the propeller pitch
through its entire range by operating the controls. Note whether the
remote indicators are responding to the pitch changes. Set the pro-
peller to the zero™ pitch position.

4. Order "Propeller Shaft Running”.

Operation

1. Move the operating handle ahead for forward speed. Move the ope-
rating handle astern for speed backwards.

2. a. For full engine power increase the lever reading. For equipment
with load-control the lever can be set to position 10. Then the
load-control automatically regulates the power to a value adjusted
in the engine control room at the load limit setting potentiometer.

b. On equipment without load control but with fixed combinator the
lever reading should be increased until the overload lamp lights.
Then reduce the lever reading till the lamp just goes out.

¢. On equipment with adjustable combinator the lever reading should
be increased until the overload lamp lights. The pitch is then fine
adjusted with the trimming wheel so that the lamp goes out.

3. On vessels equipped with a Combinator-Constant rpm change over
valve, this must be switched over when full rpm is required indepen-
dent of the pitch, e g when running in ice.

Test the manoeuvring before the ship goes into harbour, i e while the ship
is still in clear water

General points about the KaMeWa Propeller:

The same turning tendency occurs when starting astern as ahead. Be-
cause of this the ship can swing by running the propelier alternatively
ahead or astern.

A left running KaMeWa propeller tries to move the stern o port. A right
running KaMeWa propeller tries to move the stern to starboard.

With multiple engine drive we must beware of the risk of cavitation da-
mage on the blades. This will happen if one or two engines are disconnec-
ted and the propeller runs with low pitch, at full or near full rpm for a
long time. All normal manoeuvring e. g. berthing etc. can be done without
any risk of cavitation damage.

See also the chapter about ”The hydrodynamics of the propeller”.
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KaMeWa Controllable Pitch Propeller System

KaMeWa
instructions for the engine-room staff

Procedures on the signal ”Stand-by”

1 Start the hydraulic pumps — check the oil pressures.

2 Manoeuvre astern — ahead from the engine-room stand, or with the
hand manoeuvre on the OD-box when an engine-room stand is not
available.

Check that the pitch indicator is working. Set the pitch to zero-posi-
tion. Change the hand manoeuvre back to the remote control.

3 Put the change-over valve in position ’Bridge”.

4 Tell the bridge:
"Ready to start the propeller shaft”.

5 For equipment with a shaftdriven pump check the oil pressure after
starting the propeller shaft.

Procedures on the signal “Finished with engine”

1. Put the change over valve in position “Engine room”.

2.  Stop the oil pumps.



KaMeWa Controllable Pitch Propeller System

Requirements for hydraulic oil

A solvent refined mineral oil of good quality, containing additives against foaming
shall be used. The viscosity shall be within the limits in the diagram below. For
work in tropical waters only, choose viscosity on the upper limit and for only
arctic conditions on the lower limit, The viscosity of the vil shall be within the
limits also after a long time of service.
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Shearing stability (for oils
containing VI-improvers) decrease
of viscosity at 98,9°C
after shearing 250 cycles Max 209, DIN 51382
Density (20°C) Max 910 kg/m?
Flash point (COC) min 180°C ASTM D 92
Emulsion test 30 min/3 ml ASTM D 1401
Air release (50°C) 10 min DIN 51381
Corrosion test on copper (3 h 100°C) degree 2, DIN 51759

Rust test (24 h)
Oxidation stability
increase of neutralizing
number after 1000 h, max
Influence on packing
material (mat 70 NBR/769
Messrs Carl Freudenberg
GmbH) after 100 h and
80°C

Change in volume

Change in hardness

0

2.0 mg KOH g oil

—1to +47
= 4 shore

ASTM D 665 B

ASTM D 943

DIN 53521 +
DIN 53505

For steering propellers and thrusters the il must also fulfil the following require-
ment
Load carrying property (FZG gear test)

Load step 12 DIN 51354

Do not mix motor oil with other types of ail, even if they fulfil the requirements
in this specification. Very small amounts of motor oil in ¢ g turbine or hydraulic
oils mean that the quality of these oils is considerably lowered

The oil is changed when laboratory tests show that something of the following has

happened

1 Too high neutralizing number

2 Too low remaining amount of EP-additives

3 Too high amounts of insoluble particles in the oil

4 The viscosity is not within the limits in the diagram above
Issue 3
Dec 1 1978
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KaMeWa Controllable Pitch Propeller System

Servicing and maintenance
Daily
1. Check oil levels.
2. Check oil pressures.

3. Check the contamination reading for the pressure oil filters.
Note! The filter elements must by cleaned before by-passing is indi-
cated, see also fig. 1 below.

Every month
I Check that all pipe connections and flanges are tight.

2. Clean auxiliary servomotor filters See fig. 2 and dwg.512121 in chapter
3. Clean pressure oil filters.
4. Check that all screws are fastened and locked.

{. Send an oil sample to the oil manufacturer for analysis. Change the
oil when required.

At docking
1. Check the oil in the propeller hub chamber.
Pressure test the propeller hub and check the biade sealing rings.

Check the blade bolts with locking plates and that all outer bolts and
screws are tightened and locked. :

4. Check that the K-mark of the blades corresponds to the K-mark on
the scale of the OD-box.

5. Change the sealing ring under one propeller blade.

W R

Tiv 1. EPE filter for fmain
hydraulic systen
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KaMeWa Controllable Pitch Propeller System

Dismantling and Mounting

General rules

It is important to study the drawings and the instruction manual carefully
before a dismantling operation.

It is of great importance that the parts which are to be dismantled, as well
as the parts close by, are cleaned as much as possible before the dismant-
ling takes place. Use a table or a tray.to place the dismounted parts on.
Protect the propeller equipment against moisture and impurities, Check
before dismantling how every part is placed so that they can be re-assem-
bled in the correct way.

Practically every component of the KaMeWa propeller is machined to
great dimensional accuracy and smoothness. Handle them with great care.
Heavy components must be lifted in loops, netf in wires or chains. When
it is necessary to use a wire or chain, inserts must be used, Use the special
tools, which are delivered. Use only linen rags, not twist. when cleaning.
For washing, use paraffin or fuel oil. Trichlorethylene must nor be used as
the rubber seals may be damaged. Lubricate the cleaned parts before re-
assembling with the same oil as in the hydraulic system. Screws and bolts
must be tightened with the prescribed torque when specified, (see Tech-
nical data’’) and locked according to the instructions.

Propeller blade

Empty the oil from the propeller hub chamber if more than one blade is
to be changed.

1. Turn the propeller until the blade to be removed is in a vertical posi-
tion on top of the hub.

2. Cut away the tack-welds on the locking plates of the blade bolts with
a chisel.

3. Loosen and dismantle the blade bolts with the special tools.

Install the blade removal tools and lift the blade stright out of the
hub. Use a lead hammer if necessary. Be careful that the blade sealing
ring under the blade flange is not damaged,

5. Before the blade is reinstalled inspect the bearing- and sealing surfaces
under the blade flange and in the hub so that they are clean and free
from scratches and wear and from foreign particles embedded in
them.

6. Insert the new O-ring of the correct type. Lubricate the bearing- and
sealing surfaces before installing the blade.

7. Install the blade. Mount the bolts which must be tightened with a
torque according to the directions in “Technical data”. Tightening
tools are delivered.

8. Secure the bolts with locking plates, which must be tack-welded into
the blade flange. See the special instructions in the supplementary list.

9. Fill the propeller hub chamber with oil and perform a pressure test.

Blade sealing ring

Change the O-ring in the blade sealing ring for one blade annually, eg
during dry-dock painting or classifying or when docking for other rea-
sons. The O-ring change has to be recorded. The following year change
the O-ring under another blade and after a third year under a third
blade and so on. Thus a continuous change of sealing rings is achieved
and leakage from wear is avoided. If the O-ring seem to be damaged on
inspection, the O-ring under all the blades must be changed.
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KaMeWa Controllable Pitch Propeller System

Hub cone

Before dismantling the hub cone the propeller blade must be in position
full ahead. The hub cone bolts can then be loosened without risk that the
safety springs press out the hub cone.

Use delivered jack screw to force the hub coae out from its guiding in
the hub body. Before removing the hub cone bolts, the cone must be
supported with a sling so that it does not topple when it is removed from
the guiding.

Position a large container under the hub to collect the hub cone oil.

Safety springs

The safety springs in the propeller hub can be dismantled when the hub
cone is removed. -
By slacking eoff the locking nuts in the spring holders,

the springs will be unloaded.
See also encl. 4,1, Hub assembly.



AXEL XHNSON ING

/ ) Left hand rotation

INSTRUCTION FOR BLADE REMOVAL IN NOZZLE - g6 XF4/W

right hand rotation opposite as shown

For left hand rotation only,

#1 _PREPARATION -

- Eye pads to be welded to ship's hull and rudder as per
sketch. Pads #1 and #2 to be mounted so as to make an
imaginary line through the center
They should be mounted high enou
adequate 1ift for blade handling

of the hinge assembly,
gh on the hull to give



ANEL JOHNSON ING

#1 PREPARATION-Cont'd

= If hydraulics are available, propeller can be pitched
full astern and lTocked in hand control. A1l bolts removed
and dowel pin extracted. Blade cap then be turned further

body. Without hydraulics, blade can be turned in this
fashion from the full ahead position. It is advantageous

at this time to crack blade from spigot during this turning
operation.

- Lifting rod, shackle and eye to be mounted in threaded bolt
hole. Items 1-2-3-4-5, drawing 935057
NOTE:

If blade can not be tilted 90 degree due to interference with the
sternframe casting, mount the shackle on top of the Tifting rod as
shown on following sketches. A spacer must then be made to fit
between shackle eyes to prevent its collapsing when rod is tightened.

- Hinge assembly, items 6-7-8-10-11, drawing 935057 to be mounted
on blade foot only. Free end of hinge to be used as a prying point
to 1ift blade from spigot until blade foot height isg sufficient to
mount free end of hinge on hub body. Wood wedges to be inserted
each side of blade to maintain this leve] during hinge mounting,

shackle on lifting rod. Chain block hung from pad #3 for
transfer Purposes only,



AXEL XHINSON INC

#2

Tension is applied to chain block #1 (pulling forward) to 1ift
blade foot from spigot. #2 block being used to check the rate
at which blade will tilt forward on hinge assembly.

/4



AXEL XA INSON INC

i
-

Blade is allowed to tilt further forward on hinge until Tifting
rod is approximately 45 degrees from the vertical, this being

the approximate balance point of the blade. Both blocks #1 and #2
should be snubbed tight to create a 1ift in the vertical plane.
Hinge can now be removed carefully - Noting the blades' balance
during the dismounting of the hinge,

Blade is not lifted vertically clear of pocket and allowed to
hang from block #1.



AXEL JOHNSON INC

Block #2 is now removed from shackle and choked at base of
1ifting rod. Transfer block #3 is attached to shackle and
blade transferred clear of hub body. During this transfer

operation, block #2 is used to 1ift the blade foot clear of
hub body.
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6 Slacken the vent hoie screw 2. Apply a blast of compressed air to ensure that the sealing ring in the hydraulic
nut is in the correct position (see “O&assembling the coupling”, page 6). Connect the hydraulic pump 1 and
pump oil into the hydraulic unit until air free oil escapes through the vent hole 2. Stop pumping and close the
hole. Connect the injectors 3 and 4 and start injecting oil using injector 3. When oil emerges ail around the
periphery at the large end of the inner slesve, start injection also with injector 4. After injecting oil with both
injectors for a couple of minutes, start the hydraulic pump 1, thus driving up the outer siesve. The injection of
oil batween the siesves should be continued during the entire drive-up process in order to maintzin the oil film.
Drive-up is compiete when the diameter of the outsr siesve has increassd By the dimension 4 given on page 2.
The dimension A; may be used as a rough indication of the position the siseve must take to ensure this expan-
sion, If, after the first drive-up, a note is made of the exact final pasition of the outer sleeve, it will be un-
hecsssary to measure dimension A subsequently, Opan the pressure reduction vaive on the injectors to releass
the oil between the sieeves. This may take about ten minutes The oil pressure in the hydraulic unit must not be
reduced until this has been done. Disconnect the injectors and the pump, but let the ail remain in the hydrauiic
unit. Seal the oil ducts with the appropriate plugs. After the firse mounting process, tighten the nut firmly;
after that, the herizontal grub screws, see page 6, must be tightsned.

Cost the exposed parts of the coupling sestings and the inner siesve with rust preventive; this will also prevent
moisture from penetrating beneath the coupling,
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EQUIPMENT FOR MOUNTING AND DISMOUNTING

Hydraulic pump

The outer sieeve is driven up by means of a hydraulic pump with a return vaive and giving 3 working pressure
of some 30 MPa (300 kg/em?}, Either 3 manually operated pump or one power-driven, by motor or compressed
air, may be used. Power-driven pumps are preferred with large couplings as they facilitate ana expedite the
mounting operation. Sincz pneumatic pumps can be connected t0 ardinary compressed air cylinders, this type
is also suitable where there is no eiectricity or compressed air installation.

Qil injectors
To inject oil between the coupling sieeves, wo SKF high pressure injectors 226400 B8 should be usad. See
“Product information 300 for further details.

Complets tool kits

Kits containing ail the equipment required for mourting and dismounting the coupiing is availabie from SKF.
Kit_No. 728237 for couplings OK 180 HB —~ OK 200 HB includes one handoperated hydraulic pump set, two
injectors, hexagonal keys, envelope of spare parts for the injectors and one tooi case. Kit No. 728238 can be
used for sizes OK 300 HB — OK 490 HB. This kit contains a hydraulic pump set driven by compressed air
which enablies the coupling to be mounted more quickly,

- pp

Locating device for outsr siseve :

All couplings for shafts with diameters over 170 mm are equipped with a detachable locating device, which
Prevents the outer. sieeve from being driven up unintentionally on the inner sieeve during transport and when
the coupling is being mounted or dismounted. The device is removed when the coupling has been positioned
correctly on the shafts,

(o]}
The oil to be used for the hydraulic pump and the injector should have a viscosity of 300 mm3/s (300 ¢S) at

" the temperature of the coupling, If the oil used tor mounting is too thick, there is a risk that it will remain

betwesn the sieeves, resuiting in a considerably deteriorated grip. The adequate viscosity will generally be
obtained with sufficient accuracy if the oil is chosen as tollows:

Temperature range Viscosity in SAE
0-10°C SAE 10
10 - 20°C SAE 20
20 -30°C SAE 30

3 - 40°C SAE 40



INSTRUCTIONS FOR MOUNTING AND DISMOUNTING

216030
of shaft coupling OK 260 HB8 useg an the

hollow shafting inBel-Aire 302

————— .

THE PRINCIPLE OF THE COUPLING

The OK-HB caupling consists basicslly of two slesves of high quaiity stesl, 3 thin inner sieeve and a shick aquter
sleeve, The outer suracs of the inner sleeve is slightly tapered and the Dore of the outer siesve has corre-
SPonding taper. The inner slesve bore is somewhat larger than :he diameter of the shafts, so hat the slaave
Qn be passed over them with ease. The outer sleeve is then driven up the tapered inner sleeve using the hy-
draulic unit incorporated in the coupling; this action camcresses the inner sleeve onta toth sharts, To aliow
this drive-up, the friction of the matching tadered surfaces is first overcome by injecting oil at kigh pressyre
betwvesn them, wheras it forms a loag carrying film 1€3arating the tao macnents. 'When the ouzer sieeve kas
reached its correct pasition, the injectian pressure is reicased and the oil drains off, restoring normal fricsian
betvseen the siesves.

Qismountirg the coupiing i3 eaually simaie, Oii is iniected betwesn the caupling sleeves to avercome :hy
friction. As a result of the taoer, the cermoressive forca has an axial ccmpanrent which causes the aucar slesve
to slide down the taper, farcirg the ail cut of the hydraulie unit, By cantralling e flew af this o1, <Ne ticeve
&n be prevented from sliding too quickiy.
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INSTRUCTIONS FOK USL

LOW PRESSURE HAND OPERATED PUMP 729122

1983-08-10
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Maintenance Products

SUBJECT:

LOW PRESSURE HAND OPERATED PUMP 729122

Daie of issue; 83-08-10

Supersedes : old
age number 3 of 3
Approval Do

L. REPLACEMENT PARTS LIST

1282453 case
129122<1

handpump (sub—assembly:

See drawing)
1/4" BSP

7298314 quick connection coupling
1298324 quick connection Nipple 1/4n BSP
129834 3 m hose 1/4n Bsp

F. REPAIR KIT
— o rAlN KIT
Available repair kit is DKl 8011,

For repair, sce enclosed drawing,



5} 1) 2 Maintenance Products

— - __'_-_'—-—-———._.________
SUBJECT: Date of issuce: 83-08-10
. . , : . Supersedes :old
LOW PRESSURE HAND OPERATED PUMP 7129122 Page number :2 of 3
Approval 3o

D. OPERATING INSTRUCTIONS (Cont'd)

VISCOSITY VS TEMPLEKATURE DIAGKRAM
FOIt SKF FLUIDS LHMF300 AND LHDF900
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temperature °C —

To check the oil level and refill, unscrew the C(illing plug
at the top, Always use a clean, uncontaminated oil,

Screw the 1/4" BSp nipple 729832A into the hydraulic nut,
OK-coupling or connection hole to pressure joint,

Connect the hose to the pressure Joint by gently pulling
the Snap-ring of the quick connection coupling while
Pushing the quick connection coupling over the nipple
729832A. The hose can be disconnected in a similar manner.

Tighten the release valve on the right hand side of the
pump and proceed to pump.
Maximum operating pressure is 50 MPa (7250 psi).

Pressure is released and oil returns to the container by

opening the release valve,

NOTE: WHEN NOT IN USE FOR LONGER PERIODS THAN 30 DAYS,
OPERATE PUMP WITH OPEN RELEASE VALVE SOME STROKELS.

eee/3
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SUBJECT: Date of issue:83-08-10
eanfn 1Ty A I . Supercedes told
LOW PRESSURE HAND OPERATLED PUMP 129122 Page number :71 of 3
Approval VI

A. MAIN APPLICATION AREAS

- OK couplings (low pressure side) size OK 100 - OK 300,
- llydraulic nuts and other applications for which

d max. pressure ol L0 MPa applles. This pup is being
delivered with the 0K coupling mounting kits 728236 and
728237,

B. DESCRIPTION

The pump 729122 consists of a handpump 729122-1,
pressure hose 729834, quick coupling 729831A, quick
connecction nipple 729832A and case 128245=3,

C. TECHNICAL DATA

Mass t 13 kg (28 1bs)

Length T 450 mm (18 in.)

Width ¢+ 170 mm (6.7 in.)

Height ¢ 130 mm (5.1 in.)
Volume/stroke "1 3.5 em3 (0.12 fl1.0z.U.8.)
Oil container capacity : 3,700 cm3 (125 fl.oz. u.s.)
Pressure hose ¢ 3 m (9ft.10 in.)

supplied with quick connector
(external thread 1/4" BSP)

Maximum pressure : 50 MPa (7250 psi)

D. OPERATING INSTRUCTIONS

This pump has been originully [illed with YK Mounting
Fluid LHMF300 (viscosity of 300 mm2/s ‘at room temperature) .
For dismounting, SKI' recommends ths thicker Dismounting
Fluid LHDF900 (viscosity of 900 mm</s at room temperature).
These fluids contain anti-corrosives and are non-

agressive to seal materials such as nitril rubber,

Buna N (Perbunan), chrome leather, leather, PTFE, etc.

(Viscosity vs Temperature Diagram
on next page )
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Oil injector Thread Dimensions in mm Mass
No. G G, A Ay N kg

226270 3/» in BSP. PL 12 22 10 9 0.8
226271 s in BSP. Pl 22 30 15 14 21

Fig. 1 Oil injectors 226270 and 226271



alGF

TSP 6028

~——R3/4" ——

Technical data

Pressure capacity

Oil reservoir volume
Stroke volume

Diameter of pump plunger
Mass

(R Ys” = Y4 in BSP. Pl
R 34”

34 in BSP. PL)

300 MPa
200 cm?
0.23 cm?
6 mm
2.2 kg

Fig. 2 Oil injector 226400
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(R " = s in BSP. Pl)

Technical data

Pressure capacity 300 MPa
Oil reservoir volume 100 cm3
Stroke volume 0.25 cm?
[ Diameter of pump plunger 5 mm
Length of high-pressure pipe 300 mm
Mass 1.5 kg

Fig. 3 Qil injector 727200
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High-pressure Thread Dimensions in mm Mass (R 34" = 3 in BSP. Pl)
pipe, No. A D, L kg

721740 /s in BSP, PI. 11.5 7.94 1000 0.3

227957 Y4 in BSP. PI. 17.3 1.1 2000 0.4

227958 34 in BSP. PI. 36.9 15.08 2000 0.55

Fig. 8 Connection of injector 226400 via
an injector adapter block

Fig. 7 Flexible high-pressure pipes with ball nipples

Flexible high-pressure pipes with ball nipples

Where the injector cannot be screwed directly into the component, oil is
supplied by means of a high-pressure pipe connected to the injector by
means of an adapter block, see fig. 8. The high-pressure pipe, fig. 7, is a
narrow, thick-walled steel tube fitted with steel balls and threaded nipples
at each end. The nipples hold the balls against the oil duct in the adapter
block and in the component so that an effective seal is obtained. The
relatively large freedom of movement of the pipe in the nipples facilitates
connection.

Injector adapter blocks

Two designs of adapter block are available, 227982 and 1013523, As can
be seen from fig. 9 and 10, the only difference between them is that de-
sign 1013523 has provision for a pressure gauge with ¥z in BSP. P!. thread.

Fig. 9 Injector adapter block 227982, Fig. 10 Injector adapter block 1013523,
mass 1.7 kg (R %" = % in BSP. Pl.) mass 1.7 kg (R %2 = V1 in BSP. P1;
R %" = 3, in BSP. PL)
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| G; Valve nipple  Threads Dimensions in mm Mass
;_. ; = -'E“_.*- T 1 No G, G G; A A, L N, kg

i 34 G
[; 5 ; g i _3 | 226272 s in BSP. PI. 12 9 25.4 10 30 9 0.05
o gt 226273 % in BSP. PIl. 22 20 36.9 15 50 14 0.2
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Fig. 13 Valve nipples

Valve nipples

Valve nipples, fig. 13, are used to retain oil under pressure in the com-
ponents while the injectors, such as those described on pages 2 and 3,
are being recharged. They are also used to retain the oil pressure if an
injector is removed and used to inject oil in another duct in the same
assembly.

Extension pipes

For thin-walled components, high-pressure pipe 227957 may be combined
with a connection nipple, 234063, and an extension pipe, 234064 (fig. 14
and 15). The nipple may also be connected directly to a component having
/s in BSP. Pl. connection holes. The dimensions of the holes are given in

fig. 16.
Fig. 14 Connection nipple 234063,
mass 0.05 kg (R %" = Y in BSP. Pl.; .
R Y+” = Y5 in BSP. Pl.) Fig. 15 Extension pipe 234064, mass 0.004 kg
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KaMeWa Controllable Pitch Propeller System

How to find a fault

Faults which may occur and how they can be corrected.

A. Low oil pressure

The oil pressure is set during the trial trip. If the oil pressure drops
too far there is a risk that the pitch setting cannot be adjusted around
zero-pitch. This risk is especially great at maximum rpm. The reason
for too low an oil pressure may be:

1. The pump does not suck properly. Air leakage in the suction line or
bad gland packing. Check also that the pump is working at the cor-
rect rpm.

2. Filter choked. Contamination in the main filter or in the auxiliary
servomotor filter on the OD-box may cause a pressure drop. Clean
according to the maintenance instructions.

3. The safety valve set too low. The valve is set during the trial trip and
must be locked. The adjustment can be checked by setting the pitch
in its extreme end position ahead or astern. The pressure is read on
the gauge for the hub- or pump pressure. The propeller shaft must be
stopped during such an inspection.

4. The piston of the safety valve has stuck. This may occur when the oil
is very contaminated. The valve ought to be removed from the hydrau-
lic unit before being taken to pieces and checked.

5. Too thin oil. Check that oil with the right viscosity is used, see “Oil
recommendations”,

6. Mechanical wear on the high pressure rings in the OD-box, the pin in
the fore end of the valve rod or the regulating valve in the propeller
hub. These parts normally have a very long operating time before
wear and tear is noticed.

B. Leakage. Oil level in the lower tank sinks.

If the oil consumption rises the reason for the leakage must be investi-
gated.

Possible reasons are:

. Blade sealing rings are worn. Check by studying the water surface
above the propeller when the vessel is still. If there is a leak, oil spots
can be seen on the water surface. If the oil comes from the propeller,
the blade sealing rings ought to be changed during the next docking,

2. Leakage in the pipe system. Check all joints and fittings. Check if
possible that the oil tank is tight so oil does not flow out into the keel.
The top of the tank must be tight to prevent bilge water from entering.

C. Leakage. Oil level in the upper tanks falls.

When the hydraulic pumps are running the level in the upper tank is
kept constant. When the pumps are stopped the oil level must not fall
so fast, that the tank is emptied in less than 4 to 5 hours. If this
occurs, leakage within the hydraulic system may be the reason and
no oil is lost.

Possible leakage points are:
1. The check valves are loose or have seized. The valve cones must be
inspected and ground in their seats.

2. The low pressure rings in the OD-box are worn. Check by loosening
the pipes on the end covers of the box and measure the leakage.

3. The blade sealing rings are worn.

13:1
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