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Introduction 
The World Series range of single pressure pumps is a wholly new pump 
using the specialist knowledge and experience of the GODIVA Fire Pump 
design department. It combines the practical aspects of the previous GV 
range with innovative features that offer greatly enhanced levels of 
performance and serviceability.  
 
World Series is the result of an extensive survey of customers.  Wherever 
possible features have been included which reflect customers’ requirements.  
To this extent our customers have helped to design the new range of twin 
pressure pumps which will eventually completely supersede the older GV 
range. 
 
The new pump range has been designed with anticipated CEN regulations in 
mind and as such a new pump designation system has been devised.  This is 
explained on page 5. 
 

AMENDMENT RECORD 
Model: World Series Single Pressure Pump  
Mod 
No. 

Date Page/s Amendment Issue No. 

1 June 
2008 

21 Delete reference to piston 
primers located in gearbox 

2 

     
     

 
Safety 
Training 
It is essential that Godiva pumps are operated ONLY by trained personnel. 
 
Maintenance 
It is the responsibility of the user to ensure that the equipment is maintained 
in a safe operational condition, as per regulation 5 in the Provision and Use 
of Work Equipment Regulations 1998. 
 
Pump 
• Rotating components must be adequately guarded against accidental contact. 

• Under no circumstances must any item or hand be inserted into the suction tube whilst 
the unit is running. 

• Discharge hoses must not be disconnected whilst they are pressurised. 

• No component must be unfastened whilst the unit is running. 

• When installing or removing the pump from the chassis, suitable lifting equipment must 
be used. 

 
Noise 
When the unit is running, noise will be generated and suitable ear protection should be worn. 
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Installation Drawing 
Installation Drawing   60293 shows a typical World Series assembly for a 
2000l/min pump fitted with 2 valves and a 4” round thread suction. 
It is the responsibility of the installer to request HALE drawings that more 
accurately relate to the model required. 
 
The options manual from HALE shows many of the configurations available 
and defines the position in space of each feature.  This manual is updated 
periodically as new variants become available. 
 
Features of the new World Series SINGLE PRESSURE pump 
range 
 
 

• Reverse rotation version of  single pressure pumps available for 
the first time. 

• Shorter and more compact pump assembly. 
• Thermal relief valve fitted as an option.  
• New high-lift automatic piston primers as standard. 
• Automatic friction drive Water Ring Primer available as an option. 
• Automatic V-belt driven Water Ring Primer available with Electro-

magnetic Clutch as an option. 
• Simpler construction with fewer components than GV units. 
• Removal of sealing gland without removing volute or discharge 

pipework. 
• Electronic speed sensor as standard. 
• Simpler shaft and bearing assembly. 
• Large size angular contact bearings to control axial shaft 

movement. 
• More discharge options available. 
• Majority of sealing by ‘O’ rings instead of gaskets. 
• New improved sealing gland assembly of carbon and silicon 

carbide. 
• Increased dry running capability. 
• Fitted instrument panel option available in year 2000. 
• Fitted gearbox with various ratios and drive input positions 

available 
• SAE2 close-coupled engine mounted version complete with 

gearbox & E-mag clutch, for airfield crash tenders. 
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Specification Numbering System 
 
 
 
Standard Pump Range 
 
Example: 
 

WSA2010/3xx 
 
 
       Numerical Variant 
 

Priming System: - 
0 - No Priming System 
1 - Friction Drive WRP 
2 - E-Magnetic Clutch WRP 
3 - Piston Primers (Standard)   

 
Nominal Pressure in Bars  

 
Nominal Flow in l/min/100 

 
Pump Material 
A - Aluminium 
B - Bronze 

 
Pump Type: - 
T - Twin Pressure 
S - Single Pressure 

 
World Series  

 
 
 
 
Special Versions 
 
Example: 
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WSA2010CG/3xx 
 
       Gearbox (if fitted) 
 
       Counter Clockwise Rotation (if applicable) 
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Conventions 
 
Rotation    - When viewed from the drive flange end of the pump and 

refers to the direction of rotation of the drive flange only.  
From the point of view of specifying rotation it is 
irrelevant which way round the impeller rotates. 
NB! When a gearbox is fitted the pump rotates in the 
opposite direction to the drive flange. 

 
Front   -  Suction end of the pump. 
 
Rear   -  Drive flange end of the pump. 
 
LH or RH   -  When viewed from the front or suction end of the pump. 
 
 
 
Options Manual 
 
An Options Manual is available from Hale Products Europe, which provides 
details of all commonly available options for the World Series pump, including 
dimensional details which allow each option to be located in space for 
installation purposes. 
 
The Options Manual will be periodically updated as necessary when new 
options become available and supplied free of charge to OEMs in CD format. 
The Options Manual is also available in ring binder format at a charge of £50 
per copy. 
 
Please contact the Marketing Department of Hale Products Europe to obtain 
a copy. 
 
 
 
Pump Performance Curves 
 
Performance curves for all the World Series pumps are available upon 
request from the Marketing Department of Hale Products Europe.  
 
The models of single pressure pump currently available and for which curves 
are available are: - 

WS2010, WS3010,  WS4010, WS6010  
 

A separate report ‘Understanding Pump Performance Curves’, which 
explains how to interpret the pump performance curves, is also available 

upon request. 
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INSTALLATION RECOMMENDATIONS & INFORMATION 
 
1.  Thermal Relief Valve 
 
Every World Series WS pump is available with an optional Thermal Relief 
Valve (TRV), which is located on top of the optional central manifold above 
the volute discharge point.  It is very important that the discharge from this 
valve is piped away from the pump correctly. 
 
The TRV is designed to protect the pump and pump operators in 
circumstances when the pump is running and the pump discharges have 
been closed down.  In this situation energy put into the pump is converted 
into heat causing the pump contents to heat up rapidly.  When the pump 
water reaches a temperature of 42°C the TRV will start to open and will begin 
to discharge water at about 48°C.  The discharge of hot water from the pump 
will allow cold water to enter, via the suction tube, thereby stabilising the 
overall temperature of the pump water.   
 
There is an alternative version of TRV available rated at 74°C, which will start 
to discharge water at about 60oC.  This version should only be used when 
there is a good operational reason since the water being discharged, and the 
pump, will be at a temperature capable of causing injury.  However since 
temperature difference between the water entering the pump and that being 
discharged is higher, the volume of water discharged will be correspondingly 
less. The higher temperature TRV may be necessary when the pump is to be 
used in very high ambient temperature countries.  Here the static pump itself 
may be at a temperature higher than 48°C that may result in the TRV being 
permanently open, causing priming problems. 
 
Water discharged from the TRV should ideally be piped back to the top of the 
vehicle tank and the line fitted with a drain valve to prevent the line freezing 
in winter.  However, this can only be done if no foam passes through the 
pump. When a foam system is fitted, discharge must not be to tank and could 
be piped directly to ground.  An alternative that could be considered is to pipe 
the discharge to a holding tank for later disposal at base. 
 
The TRV terminates with an elbow to accept a 12mm (1/2in) bore flexible 
hose. The discharge from the flexible hose should be led to a safe position 
away from any operator. The TRV must not be fitted with a plug and must 
not be operated without a discharge line.  Discharge from the TRV must not 
be returned to the pump suction since the purpose of the TRV is to remove 
heat from the whole pump. The TRV will discharge approximately 40 l/min 
when fitted with a 10mm bore discharge line.  In some circumstances a lower 
discharge rate will be adequate to keep the unit cool and the discharge 
connector, fitted by the installer, may then be used as a restrictor. The bore 
and length of the discharge line will determine the flow rate and the installer 
must determine an installation that will produce an adequate flow rate to 
prevent the unit from overheating in his application.  It is recommended that a 
discharge line of not less than 3/8” diameter is used. 
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2.  Priming 
 
The World Series pump can provide a variety of priming options namely:  
 
A. The pump can be supplied with no priming system if required.  The 

piston primer mounting holes are then blanked off but it still would be 
possible to retrofit a priming system at a later date if required. 

 
B. Piston Primers  
 

Piston primers are fitted as standard on the World Series pumps and 
discharge from the primers must be piped safely away.  There are 
several ways that the primer discharge can be treated: - 

 
1. The simplest method is to connect a 1” (25mm) bore flexible 

hose to each primer outlet and allow the discharge to go to 
ground, under the vehicle and safely away from any personnel. 

 
2. If a foam system is NOT connected to the pump the primer 

discharge may be returned to the top of the vehicle tank.  
However, the discharge lines of 1” (25mm) minimum bore 
should then be fitted with drain valves at the lowest point to 
prevent freezing in winter. 

 
3. The primer discharge may be piped to a holding tank for later 

disposal at base or re-circulated back to the pump suction 
through an appropriate valve system. 

 
Each primer will discharge approximately 1 litre every time the pump is 
required to prime. 
 
During priming the piston primers will emit a characteristic ‘popping’ 
noise which may be unfamiliar to some operators. However, this is 
entirely normal.  
 
Unlike a water ring primer system the piston primers will operate 
satisfactorily at engine idling speed – it just takes slightly longer to 
prime. The piston primers should not be run at speeds in excess of 
2500RPM. 
 
Please note that the piston primer system is fully automatic in 
operation, requires no maintenance and that a manually operated 
version is not available. 
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IMPORTANT 
When piston primers are fitted the minimum idle speed of the pump 
should be at least 1200RPM.  This speed will allow the pump, when 
primed with valves closed, to generate sufficient pressure to disengage 
the primers.  Idle speeds lower than this will cause the primers to work 
continuously resulting in excessive load and wear on the piston primer 
components.  Failures due to insufficient idle speed may not be 
covered by warranty. 
 
When pumping with valves open, the operating pressure, should not be 
allowed to fall below 2 bar which is the minimum pressure required to keep 
the primers disengaged. Pumping at a pressure below 2 bar will result in 
excessive load and wear on the primers. 
 
A correctly installed pump should have sufficient free space around each 
piston primer to allow the primer assemblies to be removed in situ without 
dismantling the tank to suction line or any other equipment.  Recommended 
clearances for primer removal are shown in the World Series WS Option 
Manual, which is available upon request from Hale Products Europe in 
Warwick.  
 
Failure to allow insufficient operating space to remove the primers may 
significantly increase service/repair time. 
 
Pumps supplied after Nov 2002 (from serial number 9000) will be fitted with 
one-piece pistons in the primers.  If the primers need to be removed for any 
reason it is strongly recommended that the pistons be upgraded to the new 
design at the same time. 
 
Primer disengaging - for WS pumps supplied without factory-fitted manifolds 
follow the instructions given on page 23 (ref DS599, DS600) to install the 
correct disengaging mechanism.   

 
 
C. Water Ring Primer 
 

A water ring primer, which is fully automatic in operation, can be 
supplied as an option.  This is mounted over the bearing housing and 
is driven by a friction pulley.  A header tank is normally supplied by the 
installer and installation recommendations can be provided if required.  
In cold climates it is important that the header tank is periodically 
checked and that the correct anti-freeze concentration is maintained 
since the header tank water will become slightly diluted every time the 
pump primes.  
 
A fully manually operated version of the friction drive water ring primer 
is not currently available. 
 
Currently this option is only available with clockwise rotating pumps. 
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D. Water Ring Primer with Electro-Magnetic Clutch 
 

A water ring primer fitted with an electo-magnetic clutch can be 
supplied which may be particularly useful to those customers who 
require the equivalent of a manually operated primer. 
 
This priming system can be operated either automatically through a 
pressure switch mounted on the pump or manually by means of a 
switch on the instrument panel. 
 
Currently this option is only available with anti-clockwise rotating 
pumps. 

 
 
3.  Pump Draining 
 
The pump volute is fitted with a screwed plug and it is highly recommended 
that this is removed and the volute fitted with a drain valve system 
terminating with a ball valve at a convenient location on the vehicle. 
 
Only one pump drain point is required. 
 
In order to completely drain the piston priming system the pump should be 
idled for a few seconds after use with no water in the volute and the drain 
valve open.  This ‘dry prime’ will then evacuate all residual water from the 
priming system. 
 
It is not recommended that the pump be retained full of water since this could 
result in freezing in cold climates. 
 
   
 
 
4.  Suction Connections 
 
Various suction connections can be supplied including 4” & 5½” Round 
Thread, BSP, Butterfly Valve, Storz, DIN flange, DIN flange & Ball Valve etc.  
When a suction tube is not required to be supplied then any required gauge, 
priming, foam or sideline connection etc. must be provided by the installer. 
 
Suction tubes manufactured by the installer must have the priming 
connection at the highest point of the suction tube, as near to the impeller as 
practicable. The priming pipe should rise gradually from the suction tube to 
primer connection to aid drainage, or be provisioned with a drain to prevent 
damage through freezing. The shape and size of the suction tube can have a 
considerable effect on pumping performance, and Hale Products Europe 
technical department would be pleased to advise on any proposed designs. 
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5.  Suction Sideline Connection  
 
When a tank to suction line is fitted, normally Ø100mm, it is very important 
that this line contains a flexible connection such as a Victaulic coupling.  If 
the pump is hard connected to the tank any inevitable flexing of the vehicle 
chassis will put unnecessary strain on the pump and tank, possibly resulting 
in failure of pump or tank.  Damage caused to the pump due to faulty 
installation is not covered by the normal pump warranty. 
 
When designing a tank to pump connection line, adequate space must be 
allowed for removal of the piston primer components during service.  The 
World Series WS Options Manual will specify the minimum removal space 
envelope that must be allowed for by the vehicle builder, particularly for the 
piston primers, and this space should remain clear of all fixed components. 
 
 
6.  Low Pressure Discharge Connections 
 
The World Series pump is fitted with a manifold normally having six outlet 
flanges, two forwards facing, two rear facing and two side facing. When four 
valves are required the side facing outlets are fitted with suitable outrigger 
elbows. It is possible to purchase a World Series single pressure pump 
without a flanged outlet manifold. 
 
A variety of discharge connections are available, which are generally shown 
in the World Series WS Options Manual.  Other variations may be available 
upon request.  Two rear facing flanges are supplied as standard (except 
when a Water Ring Primer is specified) and may be used for monitor 
connections or for connecting remote valves etc. 
 
Two, three or four valves may be fitted as standard and these valves may be 
UK style, continental style, ball valve, or dual flow type.  When three valves 
are fitted the customer should specify whether the third valve is to be fitted on 
RHS or LHS of the unit.  It is not an option, with the World Series WS range 
of pumps, to have a central third valve. The pump can also be supplied 
without valves if required. 
 
An option not available on previous units is two side-facing continental 
valves, that are mounted horizontally one above the other, on each side of 
the pump.  This arrangement has been designed to suit vehicles with 
discharge connections at the side of the vehicle. 
 
Most valves can be supplied with quick opening crank handles instead of 
hand-wheels.  
 
Ball valves can be supplied with handles located on either side dependent on 
the installation requirements.  Details can be found in the World Series WS 
Options Manual. 



 

©2000 Hale Products Europe.  Our policy is one of continuous development. We therefore reserve the right to 
amend specifications without notice or obligation. 
                                                                                        13 

 

World Series 
INSTALLATION MANUAL 
GP/158/00 Issue 2  June 2008 

   
 
7.  Pressure Gauge Connections 
 
Gauge connections and tubing to suction tube and the LP connection on the 
central manifold must have a minimum working pressure rating of 19 bar. 
 
 
8. Filter 
 
The World Series single pressure pump is fitted with one filter and access, 
from the front of the unit, must be provided at all times for cleaning. 
 
 
The filter provides filtered water to the inside of the piston primers to lift them 
out of engagement when the pump is primed.  This filter should also be 
removed at regular intervals for cleaning. 
 
9.  Mounting 
 
The pump must be securely fastened onto an adequate cross-member using 
four M16 high-tensile bolts.  Since the pump is naturally front heavy it must 
be adequately supported whilst the bolts are being fastened or unfastened.  
All mounting fasteners should be fitted with locking devices. 
 
 
10.  Noise & Vibration 
  
Since all pumps generate noise it is highly desirable, if possible, to provide 
some flexibility between pump and chassis.  This will help prevent noise and 
vibration passing to the vehicle structure which, in some installations, can 
then act as a loudspeaker. 
 
Anything that can be done by the vehicle builder to suppress the noise level, 
such as flexible mounting, enclosing the pump, using sound deadening 
panelling etc will improve the overall acceptability to the end user. 
 
N.B. If anti-vibration mounts are inserted between the pump and its 
supporting structure, the mounts MUST NOT rely on an adhesive bond for 
their integrity, but should have a through-bolt fastening. If the A-V mount fails, 
the through-bolt fastening will ensure that the pump cannot become detached 
from its supporting structure. The mounting arrangement should be 
sufficiently strong to resist the maximum torque applied to the pump through 
the drive shaft.  
 
 
11.  Instrument Panel 
 
The multi-way manifold option on top of the pump has been designed so that 
an instrument panel can be sandwiched between the manifold and valves.  
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Both manifold and valves have provision for ‘O’ ring type sealing against a 
panel. 
 
The World Series WS single pressure pump can be supplied complete with 
instrument panel with all gauges connected to the pump.  The usual pump 
gauges, low pressure and suction compound pressure are provided complete 
with combined tachometer/hours gauge engine warning lights and blanked 
holes are provided for customer use. 
 
With agreement, bespoke versions of this panel may also be available.  The 
Hale Products Europe sales team is able to advise on this. 
 
 
12.  Anti-Clockwise Rotation 
 
The World Series WS pump has been designed from the beginning to 
provide an optional anti-clockwise version.  The overall design is such that 
both directions of rotation make use of the maximum number of common 
components in order to keep inventory low.  
 
The positions of the discharge valves, suction tube and high-pressure 
selector valve are identical for both directions of rotation.  
 
 
 
Kits of parts are available which will allow the customer to reverse the 
direction of rotation from the standard clockwise rotation to anti-clockwise 
rotation.  
 
NB! Direction of rotation is always defined as the direction of rotation of the 
pump drive flange when viewed from the drive line end. 
 
 
13.  Pump Speed Sensor 
 
Each World Series WS pump is fitted with an electronic speed sensor.  This 
sensor is mounted close to the pump drive flange and senses interruptions to 
a magnetic field caused by two holes drilled into the drive flange.  Hence any 
tachometer fitted must be able to interpret a signal frequency of 2 x Pump 
Speed.  A suitable tachometer with integrated hours run counter is available 
from Hale Products Europe (Part No. 60305). 
 
There is no mechanical tachometer drive connection provided with any World 
Series WS pumps. 
 
 
14.  Bearing Housing Oil Level 
 
The bearing housing is provided with a combined oil filler/breather/level 
indicator and a rear facing drain plug. 
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When a gearbox is fitted the oil drain is directly underneath the bearing 
housing and a suitable extension, dependent on vehicle installation may 
need to be provided to allow suitable access for the customer. 
 
Oil levels should only be checked when the vehicle is stationary and level.  
After use the unit should be allowed to stand for a few minutes to allow oil to 
drain back into the sump before checking the level. 
 
Oil grade 10W/40 or 15W/40 is recommended for the bearing housing.  The 
oil should be changed every 12 months. 
 
 
15.  Drive Flange 
 
The World Series WS pump can be supplied fitted with any of the standard 
drive flanges available on previous pumps i.e. SAE1410, 1510 Etc & Din100, 
120/8 Etc. 
 
Special versions of these drive flanges are available where there is need to 
drive a Water Ring Primer either by friction drive or by belt through an 
electro-magnetic clutch. 
 
 
 
16.  Seal Gland Assembly 
 
A completely new design of seal gland assembly has been produced for the 
World Series range of pumps.   
 
The rotating portion of the seal is made from silicon carbide in a viton cup 
supported in the rear of the impeller. 
 
The stationary portion of the seal is carbon supported in a ‘floating’ stainless 
steel housing, with the whole stationary assembly being retained as a 
cartridge.  The energising spring is on the dry side of the seal and so is not 
subject to being contaminated by water borne deposits.   
 
The combination of carbon and silicon carbide has been chosen to give a 
combination of reliability, long life, abrasion resistance and excellent dry-
running capability. 
 
  
17.  Round-the-Pump Foam System 
 
The World Series WS pumps can be supplied with a ‘Round-the-Pump’ 
(RTP) system, which is capable of inducing up to 120 l/min of foam 
compound into the pump suction tube. 
 



 

©2000 Hale Products Europe.  Our policy is one of continuous development. We therefore reserve the right to 
amend specifications without notice or obligation. 
                                                                                        16 

 

World Series 
INSTALLATION MANUAL 
GP/158/00 Issue 2  June 2008 

The RTP system is suitable for all commercially available Protein, 
Fluorocarbon and Aqueous Film-Forming Foam (AFFF) compounds.   
 
An infinitely variable control knob controls the induction rate with calibrated 
incremental markings from 0 to 120 l/min.  This is a purely manual system, 
which allows the operator full control of the water/foam mix ratio. 
 
The RTP system is bolted to the pump suction tube and driving water is 
piped from the low-pressure manifold system through a venturi, thereby 
creating a vacuum, which draws the foam compound from its tank.  The foam 
can be supplied directly from the vehicle onboard foam tank or from a free 
standing tank. 
 
18.  Proportional Foam System Option 
  
Every World Series pump can now be fitted with a proportional foam 
induction system for low pressure water.  This system will allow a fixed 
percentage of foam to be inducted at a rate dependent on the volume of 
water being discharged, up to 4000l/min. 
 
There are two separate foam input feeds to the system each supplying 3%  
and both can be used together to provide a 6% solution.  An optional third 
feed can also be supplied to provide a 1% class A foam solution. 
 
The three foam feed lines to the system will be provided by the vehicle 
builder complete with control valves and a flushing connection for each foam 
feed.  It is envisaged that the control valves and flushing system will be 
electrically operated from the control panel.  Non-return valves are fitted to 
the foam inlets, which prevent the possibility of water being back feed into the 
foam tanks when there is a pressurised suction.  The 3% feeds are each 1” 
BSP and the 1% line is ¾” BSP.  The lines from foam tank to proportioner 
should not be restricted since this will have an adverse effect on the 
metering. 
 
The three (or two) foam outlet lines from the proportioning system are 
connected to a new RTP induction system on the pump suction tube via hard 
piping. 
 
The foam proportioning system can be supplied on both clockwise and anti-
clockwise rotating pumps.  It can also be fitted to pumps together with CAFS.  
 
 
19.  Compressed Air Foam System (CAFS) Option 
 
Every standard clockwise rotating World Series WS pump can now be fitted 
with the new integrated compressed air foam system (CAFS).  This option is 
not available with any counter clockwise rotating pump version and is only 
available with a piston priming system; i.e. a water ring priming system option 
is not available.   
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When CAFS is fitted, the pump will automatically be supplied with a gearbox.  
This reverses the direction of rotation of the pump to give a suitable direction 
of rotation of the compressor. The various options regarding gearbox ratios 
and available orientations are discussed in section 21. 
 
Water is diverted from the low-pressure manifold and fed, via a non-return 
valve, into a venturi assembly where a measured amount of foam is injected 
dependent on water flow though the venturi.  This foam compound is then fed 
to an air control valve at which dry or wet foam can be selected.  
Compressed air, provided by a pump-mounted compressor, is then injected 
and the resulting foam/water/air combination is thoroughly mixed before 
being fed to a discharge flange. 
 
Various safety interlocks are provided: 
 

1. Air cannot be injected if there is no foam being injected.  This 
prevents ‘slugging’ in the discharge line caused by the air and 
water, which cannot mix. 

 
2. Air cannot be injected if there is no water flowing.  This avoids the 

possibility of having the discharge line filled with only compressed 
air. 

 
3. Even if, for some reason, there is no foam or compressed air 

available it is still possible to use water alone in the foam discharge 
line. 

 
4. A low level switch in the foam tank will stop air injection when the 

tank is empty to prevent ‘slugging’. 
 

5. If the compressor lubricating oil reaches 100°C, a warning light will 
illuminate on the control panel, and if it should reach 105°C the 
electromagnetic clutch will disengage the compressor drive. 

 
The air compressor is belt driven and switched on and off by means of an 
electromagnetic clutch mounted on the end of the pump shaft and is fitted 
with an automotive style air cleaner.  The compressor is a screw type with 
the oil cooled by means of a ‘shell & tube’ type oil cooler from water diverted 
from the main pump. 
 
A pneumatically operated ball valve, operated by a manual switch, controls 
the foam quality i.e. wet or dry.  A measured amount of water is allowed to 
by-pass the ball valve for the dry foam condition with the ball valve being fully 
open for the wet condition. 
 
A warning light is provided for ‘hot compressor oil’ and a foam tank level 
gauge can be fitted to the instrument panel (if fitted).  The appropriate foam 
level sender is supplied with the gauge.  The foam tank must be fitted with a 
low level switch to provide a signal for the interlock control.  The foam tank to 
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pump line must be fitted with an isolating valve (½” full bore) to allow the 
foam filter to be serviced. 
 
Isolating valves on the foam discharge lines are to be provided by the vehicle 
builder. Any valves connected to the CAFS discharge line must have a clear 
through bore i.e. ball valves.  Gate valves and/or fog guns etc will destroy the 
quality of foam produced. 
 
Experience has shown that a 38mm bore hose connected to a 25mm plain 
bore nozzle will give the best quality of foam. 
 
The integral pump/CAFS 50 unit is capable of delivering wet foam to 3 
discharge lines.  However, quality dry foam can only be delivered through 
one line. 
 
When the unit is stationary and CAFS is switched off the system should be 
left in the ‘wet’ condition.  This will allow the manifold system to drain and 
help prevent freezing. 
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20.  Vehicle Design Considerations for Integrated CAFS 50 Installations 
 
In order for the integrated World Series pump & CAFS 50 to be successfully 
installed into a vehicle certain criteria should be followed: - 
 

1. The compartment containing the pump & CAFS 50 assembly 
must be adequately shielded from the ingress of road 
spray/debris and surplus grease from universal joints etc.  
Ingress of dirt, water and grease etc will have a detrimental 
effect to the working life of the drive belt, electromagnetic 
clutch, pneumatics and electronics etc. 

 
2. Access to all the various drain and fill points must be catered 

for. This is an especially important consideration in vehicles 
where the fuel tank location makes access to drain points 
difficult.  To this end the assembly can be supplied complete 
with a partial chassis member into which all water & oil drain 
points are factory pre-connected and designed to be accessible 
from the pump bay.  This partial chassis member is supplied 
complete with rubber mounts to flexibly isolate the pump from 
the chassis. 

 
3. To allow access for routine maintenance and repair the side 

locker walls adjacent to the pump assembly must be fitted with 
large removable/hinged panels.  Equipment and racks in the 
side lockers must be easily removable for pump maintenance 
access. 

 
4. When fitted with CAFS 50 the unit is usually supplied complete 

with an instrument panel.  This will be of white plastic coated 
stainless steel and will contain all the necessary controls and 
gauges for operating the unit.  There is scope for providing 
additional switches where necessary and this should be 
discussed with the Hale Sales Team. 

 
5. The CAFS system will terminate at a flanged discharge face 

with a 50mm bore.  The casting itself can be rotated to one of 
three positions dependent on the direction of discharge 
required.  One or two discharge lines of 38mm can then be 
fitted as required. 

 
6. It is presumed that the CAFS discharge will be through one or 

both of the side lockers and that the pipe work and isolating ball 
valves are the responsibility of the vehicle builder.  Sealed 
blank caps must not be fitted.  Any pipe work or valves fitted 
should have a clear through bore of 38mm as far as the nozzle. 

 
7. The best quality of foam, especially dry foam, is achieved with a 

single parallel pipe nozzle of up to 38mm diameter or two 
nozzles of 22mm diameter.  However these cannot be used for 
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interior attack since the fireman will always be using a fogging 
gun inside a building.  Ø38 – 45mm lay flat hose is 
recommended.  The optimal solution for interior attack is to use 
a nozzle that has a smooth through bore and which can then be 
converted to fog as required.  Foam outlets should be colour 
coded. 

 
8. The foam tank should be of plastic or stainless steel with a 

volume of main tank volume x 0.005.  Alternatively, a volume of 
at least 25l may be preferred to allow an entire drum of foam 
agent to be emptied.  Ideally the foam tank should be situated 
above the level of the foam pump inlet so that the pump does 
not need to be primed again.  The foam tank must have a low 
foam level switch fitted and must be vented.  The low foam 
level switch is essential since it forms part of the safety interlock 
system. 

 
9. If both class A and class B foams are required to be used in the 

same CAFS system there must be a foolproof method of 
flushing the system before changing over from one foam to the 
other since the two foams are not compatible.  Failure to do this 
will result in the foams mixing which could result in a costly strip 
down to clean the system out or replace parts. 

 
10. The foam feed line should have a ½” bore and be fitted with an 

isolating tap for maintenance purposes.  The isolating tap 
should be located as close to the tank as possible with the 
flushing point close to it.  This will ensure that the maximum 
length of hose line can be flushed out.  The flushing line should 
also be fitted with an isolating valve. 

 
11. Provision must be made for a ½” bore foam return line from the 

foam pump to the foam tank.   
 

12. CAFS can only be used when working from open water or from 
a tank feed. It must not be used with a pressurized suction 
(hydrant) since this will interfere with the water/air pressure 
ratio. 

 
13. It is highly recommended that the system be flushed after 

CAFS has been used, particularly if the system is used 
infrequently.  This will help to prevent the foam concentrate 
from solidifying within the close confines of the metering 
system. 

 
14. The foam feed line is fitted with a small filter located in the 

lower instrument panel valve plate, next to the left hand 
discharge valve.  This should be regularly checked and cleaned 
after first closing the foam isolating ball valve. 
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21.  Gearbox Option 
 
All pump versions can now be supplied fitted with a mounted gearbox.  There 
are three input drive positions available, left, down and right.   There are also 
seven available ratios: - 
 
 1.24: 1 
 1.40: 1 
 1.59: 1 
 1.80: 1 
 1.97: 1 

2.16: 1 
2.37: 1 

 
The gearbox is cooled by filtered water from the main pump and will be 
delivered with the cooling system connected.  However it may be necessary 
for the vehicle builder to provide adequate drainage to prevent freezing. 
The gearbox is provided with an independent oil lubrication system. 
 
The water ring priming option is not available with a gearbox. 
 
 
22.  Engine Mounted Close Coupled Version 
 
Close-coupled versions of the World Series WT & WS pumps are now 
available complete with a built in water cooled gearbox, which can be fitted to 
any suitably powered diesel engine with an SAE 2 flywheel housing. 
 
An electro magnetic clutch can be fitted between the engine and pump so 
that the engine can be run with the pump disengaged when required. 
 
The gear ratios available are: - 
 
 1.24: 1 
 1.40: 1 
 1.59: 1 
 1.80: 1 
 
The water ring priming option is not available when a gearbox is fitted. 
 
 
23.  Pump Drive Lines 
 
When installing pump drive lines it is essential that correct alignment criteria 
be observed.  In addition to choosing adequate drive flanges and prop shafts, 
the single equivalent drive line angle should be no more than about 7º.  It 
should be remembered that there are two accelerations and decelerations for 
every revolution.  The higher the single equivalent drive line angle then the 
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higher will be the magnitude of the forces generated by the accelerations.  
High drive line angles have been known to cause premature failure of both  
 
 
 
pumps and gearbox power takeoffs.  The situation is made more acute when 
high speeds are also involved. 
 
Similarly, drive lines into the pump should not be absolutely straight since the 
needle bearings in the universal joints will then not be working satisfactorily 
and may also fail prematurely. 
 
 
24.   Heated Pump Version 
 
Components are available for the World Series range of pumps that allow the 
pump to be heated in cold environments to help prevent freezing of the 
pump.  To achieve this engine water would be permanently piped to the 
pump and circulated through special pump and primer cavities before being 
returned to the engine cooling system. 
 
The engine water pump circulation could be controlled by means of a valve 
so that the water can be isolated at warmer times of the year. 
 
 
25.  Special Tools 
 
In order to make repair and maintenance of the World Series WS pump 
easier and more convenient a range of special tools have been designed and 
are available for purchase.  Details of these can be obtained through the 
Hale Products Europe sales team. 
 
 
26.  Servicing 
 
The World Series WS range of pumps have been designed from the outset to 
make servicing and repair of the pump as easy and convenient as possible. 
 
The design allows the pump to be progressively stripped down as far as 
sealing gland replacement without the need to remove the volute or 
pressure-side pipework. Even the discharge valves can be left undisturbed. 
 
The bearing housing oil seals run on individual wear rings so that 
replacement costs of worn components are kept as low as possible. 
 
Wherever possible seals are of the ‘O’ ring type so that problems of scraping 
off old gasket material and fitting new gaskets is avoided. 
 
The low-pressure impeller is designed so that positive sealing is provided 
between impeller and pump shaft.  In this way water borne deposits are 
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prevented from penetrating into the small clearances between shaft and 
impeller, which over time would otherwise accumulate and solidify making 
removal of impeller difficult. 
 
Components that may be otherwise difficult to access for removal are 
provided with threaded holes, which can be used for jacking purposes. 
Usually the screws holding on the component are the same as required for 
jacking and can be used as such. 
 
A correctly installed pump should have sufficient free space around each 
piston primer to allow the primer assemblies to be removed in situ without 
dismantling the tank to suction line.  Recommended clearances for primer 
removal are shown in the World Series WS Options Manual, which is 
available upon request from Hale Products Europe in Warwick.  
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27. Primer Disengaging for Pumps without Manifolds and Gearboxes 
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Primer Disengaging for Pumps without Manifolds with Gearboxes 
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	Introduction
	The World Series range of single pressure pumps is a wholly new pump using the specialist knowledge and experience of the GODIVA Fire Pump design department. It combines the practical aspects of the previous GV range with innovative features that offe...
	World Series is the result of an extensive survey of customers.  Wherever possible features have been included which reflect customers’ requirements.  To this extent our customers have helped to design the new range of twin pressure pumps which will e...
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	It is the responsibility of the user to ensure that the equipment is maintained in a safe operational condition, as per regulation 5 in the Provision and Use of Work Equipment Regulations 1998.
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	Features of the new World Series SINGLE PRESSURE pump range
	 Reverse rotation version of  single pressure pumps available for the first time.
	 New high-lift automatic piston primers as standard.
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	Standard Pump Range
	WSA2010/3xx
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	2 - E-Magnetic Clutch WRP
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	Pump Material
	A - Aluminium
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	Pump Type: -
	T - Twin Pressure
	S - Single Pressure
	World Series
	Special Versions
	Example:
	WSA2010CG/3xx

	Conventions
	Rotation    - When viewed from the drive flange end of the pump and refers to the direction of rotation of the drive flange only.  From the point of view of specifying rotation it is irrelevant which way round the impeller rotates.
	NB! When a gearbox is fitted the pump rotates in the opposite direction to the drive flange.
	Front   -  Suction end of the pump.
	Rear   -  Drive flange end of the pump.
	LH or RH   -  When viewed from the front or suction end of the pump.
	Options Manual
	An Options Manual is available from Hale Products Europe, which provides details of all commonly available options for the World Series pump, including dimensional details which allow each option to be located in space for installation purposes.
	The Options Manual will be periodically updated as necessary when new options become available and supplied free of charge to OEMs in CD format. The Options Manual is also available in ring binder format at a charge of £50 per copy.
	Please contact the Marketing Department of Hale Products Europe to obtain a copy.
	Pump Performance Curves
	Performance curves for all the World Series pumps are available upon request from the Marketing Department of Hale Products Europe.
	A separate report ‘Understanding Pump Performance Curves’, which explains how to interpret the pump performance curves, is also available upon request.
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	9.  Mounting
	10.  Noise & Vibration
	11.  Instrument Panel



