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P.A.Hilton Ltd 

Hydraulics Bench  
HB100 

 
HB100 Hydraulics Bench shown with HB100G and HB100K fitted 

 
 Hydraulics Bench for supply of water to a wide and expanding 
 series of HB Modules from P.A.Hilton 
 
 Self-contained floor standing bench fitted with lockable castor 
wheels 

 
 Bench dimensions allow storage underneath suitable laboratory 
benches 

 
 Data acquisition upgrade available on selected Modules 

 
 High duty pump with location for second optional pump for 
specialised modules and expansion 
 
 2 year warranty 
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P.A.Hilton Ltd 

Introduction 
Hydraulics covers subjects as diverse as river and tidal flow, turbines and power generation, stability of vessels, 
pipe flows and measurement,  
 
The use of hydraulics in industry is widespread. This unit is the bases for all of the Hilton HB range to be built 
upon and allows the study of many different fundamental principles within the realms of hydraulics and fluid 
flow via the current range of optional extras. Note that this range is continuously being expanded to include, 
turbines, weirs and flow/ pressure drop experiments.  Please refer to our local agent or sales department for the 
latest additions. 
 
The current optional extra units are: - 

Bernoulli’s Theorem Demonstrator  HB100B 
Flow Measurement Demonstrator HB100C 
Stability of a Floating Body HB100E 
Centre of Pressure HB100F 
Impact of a Jet HB100G 
Osborne Reynolds Apparatus HB100J 
Flow Meter Module HB100K 
Series/Parallel Pump HB100L 
Pressure and Throttle Module HB100M 
 
(*) Computerised Data Acquisition  HBC100A 

 
(*)The Computerised Data Acquisition is compatible with the following modules (with the essential transducer 
kits listed in brackets): 
 

Flow Measurement Demonstrator HB100C (requires HB100C/T) 
Impact of a Jet HB100G (requires HB100G/T) 
Flow Meter Module HB100K (requires HB100K/T) 
Pressure and Throttle Module HB100M (requires HB100M/T) 

 
Only one HBC100A is required for all options. 
 
The unit will be of interest to students in every branch of Engineering, Science, Physics and Technology 
concerning the characteristics of fluid flow. 
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P.A.Hilton Ltd 

HB100 Base Unit  

 
Description 
The HB100 Hydraulics Bench is the main source of 
water supply/flow for all the additional modules 
within the HB series from P.A.Hilton Ltd. 
 
The hydraulics bench is mounted on lockable castor 
wheels and is constructed around a sturdy 
framework onto which all elements of the 
hydraulics bench are mounted. The main water 
storage tank from which the electrically operated 
external pump takes its water is situated on the 
framework. An on/off control on the front of the 
frame, together with a safety cut out controls the 
pump. 
  
The storage tank is also used as the main drain of 
water from the relevant detachable modules of the 
HB series. The water is pumped into the modules 
and then allowed to flow/drain back into the main 
tank via hoses and pipework. The storage tank has a 
secured lid to keep dust and debris out. The pipe 
work connecting the storage tank and the modules 
ensure a closed system, which minimises the local 
water requirement but allows large flow rates and 
pressure ranges to be accommodated.   
 
Due to its size the unit may be stored under a 
suitably sized laboratory bench to save space. 
 
A standard variable area flow meter is supplied as 
an option on the HB100, with additional optional 
flow metering packages available to suit the wide 
range of flow rates required on the HB series. 
Control valves allow variation in flow rate available 
from the HB100 Hydraulics Bench. 
 
An overflow system and drain are fitted to ensure 
maintenance of sensible water levels. Space is 
provided for the inclusion of a second pump to 
boost the water flow rate and allow series/parallel 
pump experiments together with other optional 
items. 

 
 

Services Required 
Electrical:  
A:     Single phase earthed electrical supply, 220/240Vac, 50Hz 
or 110/120Vac, 60Hz 
 
Or 
B:     Single phase earthed electrical supply, 110/120Vac, 60Hz 
 
Cold water supply 
Drainage  

Specification 
A self-contained water supply bench to all of the Hilton 
HB range, incorporating a feed pump and storage tank.   
 
 Storage tank capacity: 75 litres 
 Single phase, 230V AC pump supplied as standard 
 (Single Pump): approximately 30 L/min 
 Safety cut out 
 On/off switch 
 Lockable castor wheels 
 Twin 240V waterproof electrical output 
 Optional series/parallel pump available as HB100L 
 Optional Computerised Data Acquisition available as 

HBC100A (Note: Essential transducer kit(s) must be 
ordered separately, see options for details). 

 

Dimensions 
Height: 810mm   Length: 1180mm 
Depth:  640mm  Weight: 60kg 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance manual in 
English, Spanish or French. 
Accessories and spares for 2 years normal operation. List 
available on request.  
 

Ordering Information 
Order as:  HB100 Hydraulics Bench. 
  

Electrical Specification 
A:     Single phase earthed electrical supply, 220/240V AC, 50Hz or 
110/120V AC, 60Hz 
Or 
B:     Single phase earthed electrical supply, 110/120V AC, 60Hz 
 

Language 
Either: English, Spanish or French. 
 

Shipping Specifications 
  Net Weight:  60kg  
  Gross Weight: 107kg 
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P.A.Hilton Ltd 

HB100B Bernoulli’s Theorem 
Demonstrator 

 
Introduction 
The unit demonstrates the fundamental theory of 
Bernoulli’s and the circumstances to which the 
theorem applies. Bernoulli’s theorem concerns the 
conservation of mass and energy through a flowing 
system and the relationship between the flow velocity 
and pressure, such that as the velocity of the flow 
increases the pressure must decrease. The unit (made 
from non-corrodible plastic materials) allows students 
to look at the conversion of energy in 
divergent/convergent pipe flow as well as the 
pressure/velocity distribution, whilst recognising the 
friction effects that exists within pipe flow. 
The unit will be of interest to students in the 
following branches of study: 
 Aeronautical 
 Aerodynamics 
 Plumbing 
 Hydraulics 

And any subjects involving the characteristics of fluid 
flow  

Experimental Capabilities 
The following experiments can be performed to 
demonstrate Bernoulli's Theorem; 
 Investigation and verification of Bernoulli's 

principle 
 Comparison of experimental results with 

theoretical predictions 
 Direct measurement of the static head 

distribution along a Venturi tube. 
 Measurement of the venturi meter flow 

coefficient of discharge at various flow rates 
using optional HB100K. 

 

Description 
This hydraulics bench module allows students to 
verify the Bernoulli’s theorem with a practical 
demonstration. The unit uses water filled manometer 
tubes to determine the pressure at each point across a 
venturi. 

The water is fed from the HB100 base unit into the 
venturi section and flows through one end and as the cross 
sectional area changes so does the pressure and velocity in 
accordance with the Bernoulli’s equation. 
The HB100B consists of a horizontal venturi enclosed in a 
clear plastic cylinder having 10 pressure point tappings 
that connect to water manometers as well as a total 
pressure manometer that traverses along the centre line of 
the venturi section. The manometers connect to a common 
manifold that incorporates an air pressure control valve 
and a hand actuated pump. A datum water level can be 
adjusted using the pump. There is a flow control valve on 
the outlet portion of the venturi. The manometers have a 
graduated scale placed behind them to allow for ease of 
measurement of the water level.  
The test section is arranged so the characteristics of the 
flow through the converging and diverging venturi can 
be investigated. The flow can be measured by the optional 
HB100K. Once the end flow rate is set, the head 
measurements can be taken from each of the manometers 
to illustrate the pressure distribution along the test section. 
The test can then be repeated, decreasing the flow setting 
in increments. The ideal distribution can then be 
compared to that of the measured one. The coefficient of 
discharge for the meter can therefore be calculated. 
 

Specification 
 Flow rate control tap 
 Vertical tube manometers 
 Max flow rate: 30l/min (approx). 
 Venture meter 

 
Dimensions 
Height: 625mm  Length: 600mm 
Depth: 400mm   Weight: <5kg 
Inlet and Outlet inside dia: 25mm  
Throat inside dia:  15.6mm 

 
Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance manual in 
English, Spanish or French. Accessories and spares for 2 
years normal operation. List available on request.  

 
Services Required 
• Clean, cold water source 
 

Ordering Information 
Order as:   
HB100B Bernoulli’s Theorem Demonstrator 
 

Shipping Specifications 

Net Weight:  5kg  
Gross Weight: 25kg 
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P.A.Hilton Ltd 

HB100C Flow Measurement 
Demonstrator 

 
Introduction  
The unit demonstrates the theory of flow through 
different types of meters. The relationship between 
the flow velocity and pressure can clearly be studied 
and understood through this practical demonstration. 
The unit (made from non-corrodible plastic materials) 
allows students to look at the pressure/velocity 
distribution, whilst recognising the friction effects 
that exists within pipe flow. 
 
The unit will be of interest to students in the 
following branches of study: 
 Aeronautical 
 Aerodynamics 
 Plumbing 
 Hydraulics 

And any subjects involving the characteristics of 
fluid flow. 
 

Experimental Capabilities 
The following experiments can be performed to 
demonstrate the flow characteristics of different 
meters: 
 Directly comparing flow measurement using a 

Venturi meter, variable area meter *(with 
optional HB100K) and orifice plate. 

 Comparing pressure drops across each device 
 

Description 
The unit uses water filled manometer tubes to 
determine the pressure at each point across a venturi 
and an orifice plate. The water flows through one end 
and as the cross sectional area changes so does the 
pressure and velocity in accordance with Bernoulli’s 
equation. 
The HB100C consists of a horizontal venturi enclosed 
in a clear plastic cylinder. The cylinder has 3 
pressure point tappings that connect to water 
manometers. The orifice plate also has 3 manometer 

tubes that, via quick release connections, connect to 
pressure tappings across the meter.  

The manometers connect to a common manifold that 
incorporates an air pressure control valve and a hand 
actuated pump. There is a flow control valve on the outlet 
portion of the venturi. The manometers have a graduated 
scale placed behind them to allow for ease of 
measurement of the water level. The test section is 
arranged so the characteristics of the flow through the 
converging and diverging venturi and the orifice plate can 
be investigated. The water is fed from the HB100 base 
unit into each flow meter. The flow is adjusted by the 
control valve on the outlet and can be measured in 
addition using the optional HB100K if ordered. Once the 
end flow rate is set the differential pressure across each 
meter can be measured. The test can then be repeated, 
decreasing the flow setting in increments.  

Specification 
 Flow rate control tap 
 Vertical tube manometers 
 Max flow rate: 30l/min (approx). 
 Venturi meter 
 Orifice plate 
 Optional Computerised Data Acquisition 

available ( see ** below) 
 

Dimensions 
Height: 625mm  Length: 600mm 
Depth: 400mm  Weight: <5kg 
Inlet inside dia:   25mm 
Outlet inside dia:   25mm 
Throat inside dia:  15.6mm 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance manual in 
English, Spanish or French. 
Accessories and spares for 2 years normal operation. 
List available on request. 
 
Services Required 
Clean, cold water source 
 

Ordering Information 
Order as:  HB100C Flow measurement Demonstrator 

 
Recommended Optional Extras 
HB100K Flow Meter Module 
** HBC100A Computerised Data Acquisition (Requires 
HB100C/T Transducer kit for operation with 
HB100C**) 
 

Shipping Specifications 

Net Weight:  5kg  
Gross Weight: 25kg 
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P.A.Hilton Ltd 

HB100E Stability of a Floating Body  

 

Introduction 
The unit comes with 3 different vessel hull designs for 
comparison testing. A calibrated weight set supplied 
and an integral protractor  
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology, specifically those in naval construction 
and design. 
 

Experimental Capabilities 
The following experiments can be performed: 
 Buoyancy and centre of buoyancy 
 Metacentre, centre of gravity and stability 
 Angle of Heel 

 

Description 
The variety of floating bodies within this module 
allows the determination of the metacentre (A 
midway point between a ship's centre of buoyancy 
when upright and its centre of buoyancy when tilted). 
This standalone module contains a large water tank 
into which the three models supplied can be floated. 
The tank is transparent so that below level observation 
can also be achieved. 
Three model boat hulls are supplied with a flat 
bottom, curved and pointed form. An internal hull 
mechanism is supplied which supports a movable 
sliding mass both vertically and horizontally. This 
allows the adjustment of the centre of gravity. The 
internal mechanism can be easily transferred to the 
water tight hulls.  
 
The positions of the sliding masses are read directly 
from their respective linear scales. The angle of heel 
of each hull is read from an integral protractor. 
 
This module does not require the HB100 Hydraulics 
Bench, however the HB100 can be used to support the 
tank during testing and the water from the HB100 
storage tank can be used to fill the tank of this module. 

 
 
 

 
Specification 

 Integral protractor for angle of heel: ±25° in 1° 
increments 

 Calibrated sliding weights 
 Slide increments every 10mm 
 Stainless components 
 Transparent water tank capacity: 75 litres 

 

Dimensions 
Pointed model hull 
Height: 110mm  Length: 280mm 
Depth: 185mm  Weight: <2kg 
Point angle: 120° 
 
Curved model hull 
Length: 280mm  Weight: <2kg 
Semi-circular diameter:  180mm  
 
Flat bottom model hull 
Height: 90mm  Length: 290mm 
Depth: 200mm  Weight: <2kg 
 
Tank 
Height: 400mm  Length: 600mm 
Depth: 400mm  Weight: <5kg 
 
Horizontal balance weight range: 130mm 
Vertical balance weight range: 280mm 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request. 
 
Services Required 
Clean, cold water source 
 

Ordering Information 
Order as:  HB100E Stability of a Floating Body 
 

Shipping Specifications 

Net Weight:   10kg 
Gross Weight:  12kg 
 

Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation. 
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P.A.Hilton Ltd 

HB100F Centre of Pressure Module 

 
Introduction 
The unit can be bench mounted with ease and comes 
with a graduated scale on the side of the float 
measuring in millimetres. A set of weights is supplied 
for testing as well as the counterbalance loading 
system and an Instruction manual for measuring the 
hydrostatic pressure in liquids. 

 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology.  
 Important experiment for ship building and 

maritime structures. 
 Chemical engineering, tank design. 
 

Experimental Capabilities 
The following experiments can be performed: 
 Pressure distribution in a liquid 
 Pressure Centre of the hydrostatic pressure and 

determination of the resulting compression force 
 Theoretical and experimental comparison 
 

Description 
This Hydraulics Bench module allows students to 
determine the static thrust exerted by a fluid on a 
submerged surface and compare actual results with 
theoretical. 
 
Based around a water tight transparent rectangular 
tank, mounted on levelling feet, a sealed quadrant is 
suspended below a horizontal balance arm which 
pivots on a knife edge which coincides with the centre 
of radius of the quadrant. This ensures that only the 
force on the rectangular end face of the quadrant gives 
rise to a moment about the knife edges when the 
quadrant is immersed. 
 
The knife edge is mounted onto the rim of the tank, 
and integral to the balance arm is a movable balance 
mass which can be rotated into position to ensure 
equilibrium. At the other end of the balance arm is a 
suspended load hanger onto which calibrated weights 
can be added.  

Scales on the side of the float allow the monitoring 
and recording of the immersion depth. This module 
does not require the HB100 Hydraulics Bench. 
Although the water from the HB100 can be used to 
fill the tank of the HB100F. To release water and 
change the water height, water can be drained back 
into the HB100 by using the tap on the side of tank, 
thus keeping a closed system. 
 

Specification 
 Tank capacity: 6 litres (approximately) 
 Counterbalance mass: 560g 
 Quadrant: 180mm outer radius x 75mm wide 
 3 levelling feet and level indicator 
 Calibrated weights and hanger 
 Drain tap 

 

Dimensions 
Height: 300mm Length: 400mm 
Depth: 200mm Weight: 5kg (without water) 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance manual 
in English, Spanish or French. 
Accessories and spares for 2 years normal operation. 
List available on request.  
 

Services Required 
 Clean, cold water source 

 

Ordering Information 
Order as: HB100F Centre of Pressure     
 

Shipping Specifications 

Net Weight:  5kg  
Gross Weight: 7kg 
 

Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation. 



 

Page 8 
Version 3 

 
NOTE: The policy of P.A.Hilton Ltd is one of continual improvement and we reserve the right to change this specification without notice. 

P.A.Hilton Ltd 

HB100G Impact of a Jet 

 
  

Introduction 
The apparatus can be operated from HB100 
Hydraulics Bench or independently from a local water 
source. It is used to investigate the forces applied on 
different designed deflectors being impacted by a 
constant jet of water. 
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology concerning the characteristics of fluid 
flow. 

 

Experimental Capabilities 
The following experiments can be performed: 
 Investigation of Jet Impact forces  
 Influence of deflector form and geometry 
 Influence of flow rate 
 

Description 
The HB100G consists of a clear plastic cylinder in 
which a nozzle is housed. Pressurized water from the 
HB100 is forced through the nozzle that’s aimed at a 
deflector on the upper surface. The impact of this jet 
of water causes a force on the deflector which 
magnitude depends on the shape and efficiency of the 
deflector. To measure the force exerted, a small load 
cell is connected to the top of the unit which connects 
to a digital display. To adjust the impact of the jet 
upon the deflectors, the flow rate of the water can be 
adjusted from the base unit. The optional HB100K 
Flowmeter Module is required for operation of this 
module. The deflectors can easily be changed by 
detaching the load cell module. Conical (male & 
female), flat and hemispherical deflectors are supplied. 

 
After impact, the water drains to the bottom of the 
enclosure and runs back into the storage tank of the 
HB100. This creates a sealed system in which the 
water is recycled.  

To ensure that the load cell is central with respect to 
the nozzle, screw adjustments are incorporated into 
the mounting point.  
 

Specification 
 Deflectors:-Conical(male), conical(female), 

flat and hemispherical ° 
 Deflector diameter 48mm 
 Digital force display 
 All inlet and drain pipework supplied. 
 Optional Computerised Data Acquisition 

Available ( see ** below) 
 

Dimensions 
Height: 500mm Length: 450mm 
Depth: 300mm Weight: <10kg (without water) 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request.  
 

Services Required 
 Clean, cold water source 
 Single phase earthed electrical supply, 

220/240VAC, 50Hz 
 

Ordering Information 
Order as:  HB100G Impact of a Jet 
 
Essential Item : 
HB100K Flow Meter Module 
 
Recommended Optional Extra 
** HBC100A Computerised Data Acquisition (Requires 
HB100G/T Transducer kit for operation with HB100G 
and HB100K/t Transducer kit for operation with 
HB100K**) 
 

Shipping Specifications 

Net Weight:  8kg  
Gross Weight: 10kg 
 

Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation. 
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P.A.Hilton Ltd 

HB100J Osborne Reynolds Apparatus  
 

 
 
Introduction 
The apparatus can be operated from HB100 
Hydraulics Bench or independently from a local mains 
water source. The Apparatus is used for the illustration 
and investigation of Laminar and Turbulent flow with 
the active flow visible thanks to a dye injection 
system. 
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology concerning the characteristics of fluid 
flow. 
 

Experimental Capabilities 
The following experiments can be performed: 
 Investigation of laminar and turbulent flow 

patterns 
 Transitional flow characteristics 
 Calculation of theoretical flow rates for Reynolds 

numbers for each flow region and comparison 
with actual results. 

 
 
Description 
The HB100J uses outer and inner clear plastic tubes to 
allow easy viewing of the flow patterns. The flow rate 
of the water is controlled via a gate valve on the outlet 
which allows fine control. Varying the flow rate alters 
the flow from laminar to turbulent. The flow is created 
by a tank mounted above the unit to create a head of 
water which is then adjusted by the outlet valve. 
 
A thin hypodermic needle extends into the inner tube 
and is connect to a header tank containing dye. When 
the dye flow adjustment valve is opened, dye flows 
down this fine tube and is carried away by the flowing 
water, illustrating clearly the laminar or turbulent 
nature of the stream.  

 
Specification 
 Source header tank 2.5litre capacity (approx.) 
 Colorant header tank 50ml capacity with height 

adjustment 
 Levelling feet and level indicator supplied 
 Colorant supplied 
 Non corrosive materials used throughout 

 

Dimensions 
Weight: 20kg (without water in system) 
 
Main Outer tube: 
Length: 690mm dia: 75mm Inner tube  
Length: 620mm dia: 25mm with flared inlet 
 

Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request.  
 
Services Required 

 Clean, cold water source 
 

Ordering Information 
Order as:  HB100J Osborne Reynolds Apparatus 
 

Shipping Specifications 

Net Weight:  20kg  
Gross Weight: 22kg 
 

Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation. 
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P.A.Hilton Ltd 

HB100K Flow Meter Module  

 
 
Introduction 
The unit is for measuring the flow rate from the 
HB100 and can be mounted with ease on top of the 
standard frame. The unit comes with a graduated scale 
on the clear plastic casing measuring in litres/minute. 
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology whose study concerns the 
characteristics of fluid flow. 

 
Experimental Capabilities 
The following experiments can be performed: 
 Determination of flow rate with any attached 

HB system. 
 The HB100K is essential for operation of 

certain modules. Please refer to individual 
specifications. 

 
 
 
 
 
 
 
 

 
Description 
This Hydraulics Bench module allows students to 
determine the flow rate of any optional system that 
is attached to the base unit.  
 
The HB100K flow meter is of the variable area 
design. It connects to the base unit through the 
supplied piping and can accurately measure the 
flow rate between 5 and 60 l/min. This allows 
accurate results to be achieved when being used 
with any of the optional experimental units.  
 
To release the water in the meter, water can be 
drained back into the HB100 by using the tap on the 
inlet pipe.  
 
Specification 

 Graduated scale form 0-60l/min 
 Drain tap 

 Optional Computerised Data Acquisition 
Available ( see ** below) 

Dimensions 
Height: 840mm Length: 520mm 
Depth: 520mm Weight: 5kg (without water in 
system) 

 
Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request.  
 
Services Required 

 Clean, cold water source 

 
Ordering Information 
Order as:  HB100K Flow meter module 
 
Recommended Optional Extra 
HB100K Flow Meter Module 
** HBC100A Computerised Data Acquisition (Requires 
HB100K/T Transducer kit for operation with 
HB100K**) 

 
Shipping Specifications 

Net Weight:  5kg  
Gross Weight: 7kg 

 
Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
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P.A.Hilton Ltd 

HB100L Series/Parallel Pump 
Module 
 

 
 

Introduction 
This module can be mounted with ease on the 
existing unit with pre-existing holes for simple and 
quick installation. Additional pipework and valves 
allow the unit to be simply switched between series 
and parallel modes. The additional pump allows an 
increase in the flow rate/pressure to enabler a wider 
range of experiments to be performed across all of 
the options available with the HB100.  
 
With the addition of options HB100K and 
HB100M the classic experiments investigating 
pressure and flow characteristics of series and 
parallel pump may be performed. 
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology concerning the characteristics of 
flow in liquids. 

 
Experimental Capabilities 
The following experiments can be performed: 
 Increasing the range of flow rates and pressures 

available to other experiments. 
 Comparison of flow and pressure performance 

of a series/parallel pump (with optional 
HB100K and HB100M). 

 

Description  
This Hydraulics Bench module allows students to 
examine the performance of water pumps when 
operating in different configurations (series or 
parallel). Through these experiments they can see 
when each set up would be beneficial to use based 
on requirements (i.e. higher flow rate or higher 
pressure).  
 

 
This module easily mounts next to the existing 
pump and connects to the system via additional 
pipework. Switching between series and parallel 
flow is simply achieved by closing and opening 
valves. 
 

Dimensions 
Height: 170mm Length: 232mm 
Depth: 126mm Weight: 5.2kg 

 
Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request.  
 
Services Required 
Electrical:  

A: Single phase earthed electrical supply, 220/240VAC, 
50Hz  

Or 
B: Single phase earthed electrical supply, 110/120VAC, 
60Hz 

 
 Cold water supply 
 Drainage  

 
Ordering Information 
Order as:  HB100L Twin Pump 

 
Electrical Specification 
A: Single phase earthed electrical supply, 220/240VAC, 
50Hz or 110/120VAC, 60Hz 
Or 
B: Single phase earthed electrical supply, 110/120VAC, 
60Hz 

 
Shipping Specifications 

Net Weight:   5.2kg 
Gross Weight:  7kg 

 
Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation.  
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P.A.Hilton Ltd 

HB100M Pressure and Throttle 
Module 
 

 
 

Introduction 
The unit can be mounted with ease on the HB100 
and left in position if required. With the addition of 
the HB100K the pressure and flow characteristics 
of the standard pump may be investigated. With the 
addition of the HB100L as well, the classic 
experiments investigating pressure and flow 
characteristics of series and parallel pump may be 
performed. 
 
The unit will be of interest to students in every 
branch of Engineering, Science, Physics and 
Technology concerning the characteristics of 
flow in liquids. 

 
Experimental Capabilities 
The following experiments can be performed: 
 Investigating the pressure characteristics of 

the standard pump. 
 With the addition of the optional HB100K the 

pressure and flow characteristics of the 
standard pump may be investigated. 

 With the addition of the optional HB100K and 
HB100L the pressure and flow characteristics 
of a series/parallel pump may be investigated. 

 Optional Computerised Data Acquisition 
Available ( see ** below) 
 

Description  
This module allows the pressure change resulting 
from throttling of the flow from the pump to be 
measured. The addition of the optional HB100K 
Flowmeter Module allows the flow and pressure 
characteristics of the standard pump to be 
investigated.  
 
With the additional HB100L the classic experiment 
investigating the pressure-flow characteristics of a 
series/parallel pump may be investigated.  
 

Dimensions 
Height: 170mm Length: 232mm 
Depth: 126mm Weight: 5.2kg 

 
Accessories and Spares 
Unit supplied with: 
One experimental operating and maintenance 
manual in English, Spanish or French. 
Accessories and spares for 2 years normal 
operation. List available on request.  
 
Services Required 
Electrical:  
A: Single phase earthed electrical supply, 220/240VAC, 
50Hz or 110/120VAC, 60Hz 
Or 
B: Single phase earthed electrical supply, 110/120VAC, 
60Hz 
 
 Cold water supply 
 Drainage  

 
Ordering Information 
Order as:  HB100M Pressure and Throttle Module 
 
Recommended Optional Extra 
** HBC100A Computerised Data Acquisition (Requires 
HB100M/T Transducer kit for operation with 
HB100M**) 

 
Electrical Specification 
A: Single phase earthed electrical supply, 220/240VAC, 
50Hz or 110/120VAC, 60Hz 
Or 
B: Single phase earthed electrical supply, 110/120VAC, 
60Hz 

 
Shipping Specifications 

Net Weight:   5.2kg 
Gross Weight:  7kg 

 
Also Available On Request 
Further detailed specification. 
Additional copies of instruction manual. 
Recommended list of spares for 5 years operation.  



 

Page 13 
Version 3 

 
NOTE: The policy of P.A.Hilton Ltd is one of continual improvement and we reserve the right to change this specification without notice. 

P.A.Hilton Ltd 

HBC100A Data Acquisition 
Upgrade  
 
Compatible with the following options: 
HB100C Flow Measurement Demonstrator 
HB100G Impact of a Jet 
HB100K Flow Meter Module 
HB100M Pressure and Throttle Module 
 
Note: Transducers are essential and must be ordered 
separately: 
 
HB100C Flow Measurement Demonstrator 
(requires HB100C/T Transducer Kit) 
HB100G Impact of a Jet (requires HB100G/T 
Transducer Kit) 
HB100K Flow Meter Module (requires 
HB100K/T Transducer Kit) 
HB100M Pressure and Throttle Module 
(requires HB100M/T Transducer Kit) 
 
Hardware details 
The Optional Computerised Data Acquisition 
Upgrade HBC100A consists of a 21 channel Hilton 
Data logger (D103), together with pre-configured, 
ready to use, WindowsTM compatible educational 
software.  
 
Factory fitted coupling points on the HB100 and 
optional modules allow installation of the upgrade 
to the unit at any time in the machine’s extensive 
life. 
 
The Hilton Data logger (D103) connects, using the 
cable supplied, to a standard USB port on the user-
supplied PC. If more than one logger is required 
connection is via a second USB port or standard 
USB hub. 
 
The combined educational software and hardware 
package allows immediate computer monitoring 
and display of all relevant parameters on the HB100 
modules that are available with computerised data 
acquisition. 
 
Software Details 
The pre-configured menu driven Software supplied 
with the Computer Upgrade HBC100A  allows all 
recommended experiments involving the electronic 
transducers and instruments on the optional 
modules fitted with optional transducers to be 
carried out with the aid of computerised data 
acquisition, data storage and on-screen data 
presentation. This enhances student interest and 
speeds comprehension of the principles being 
demonstrated. 
 
Students are presented with either raw data for later 
hand calculation or alternatively data may be 

transferred to most spreadsheets for computerised 
calculation and graphical presentation. 
 
Data may be stored on disc and displayed at any 
time using the software supplied. Alternatively data 
may be transferred to any compatible spreadsheet 
together with individual time and date stamp on 
each reading for complex analysis. 
 
Additional Data Logging Facility Supplied As 
Standard 
The D103 is the third generation of Hilton Data 
Logger. It comprises an industrially proven 21 
channel interface with 8 thermocouples (type T 
and K as standard) / differential voltage inputs 
(±100mv DC), 8 single ended DC voltage inputs 
(±8v), 4 logic or frequency inputs and one mains 
voltage input. In addition there are on board 12v 
DC, ±5V DC power supplies for most 
commercially available transducers.  
 
The Hilton Data Logging software supplied as 
standard with the HBC100A package allows the 
D103 to be disconnected from the HB100 and 
used together with most standard transducers as a 
standalone computer data logger for the 
instrumentation and monitoring of existing 
laboratory equipment using locally sourced 
industrial transducers. The software is also 
backwards compatible with our many second 
generation D102 data loggers that are already in 
use worldwide. 
 
Computer Hardware Requirements 
The menu driven Software supplied with the 
Computer Upgrade HBC100A will operate on a PC 
which has at least 0.5Gb Mb ram, VGA graphics, 
1Gb hard drive, CD drive and an available USB 
port. The software is Windows 2000, XP and 7 
compatible. 
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