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1 Introduction 

Applicable Standard: EN 12697-5:2002 

The Vacuum Pycnometer is a large capacity unit used in the Rice Test for 
determining the maximum specific gravity of bituminous mixtures.  

The apparatus consists of a Vacuum Pycnometer, Filter Flask, Electric Vacuum Pump 
and the necessary rubber tubing for connecting the items together. 

2 Description 

2.1 Vacuum Pycnometer 

 The Pycnometer has a total volume of approximately 10 litres and will conveniently 
accept samples of 6000 grams to minimise segregation effects. The unit is 
constructed of lightweight polycarbonate. The upper section or lid is transparent for 
visual observation of the effects of the vacuum and is fitted with a quick release 
coupling at the top for the outlet tee and vacuum gauge. A spigot with a hole through 
is also provided near the sealing face for the water inlet valve. The lower or base 
section houses an ‘O’ ring seal and over-centre clips are fitted to draw the two 
sections together and effect a pressure tight seal. 

2.2 Filter Flask 

A plastic conical Filter Flask is supplied with the apparatus for use as a water trap. 
The flask has a side outlet, and a rubber bung with an inlet tube is fitted in the neck. 

2.3 Vacuum Pump 

 An electric rocking piston type Vacuum Pump is provided to create the vacuum. The 
pump is supplied with a manifold to which is fitted an inlet connection, bleed valve for 
controlling the induced vacuum and calibrated vacuum gauge. 

3 Specification 

3.1 Pycnometer 

Dimensions (approximate) 273 x 406 mm (outside diameter x height) 

Capacity Approximately 10 l, 6000 g sample weight 

Weight 3.6 kg 

Gauge 50.8 mm diameter, 0-30 x 0.5 in Hg 

 
3.2 Vacuum Pump 

Dimensions (approximate) 145 x 240 x 205 mm (length x width x height) 

Weight 7.3 kg 

Maximum vacuum 29 in Hg 

Motor 220-204v 50 Hz 

Power 0.25 kw 

Gauge 60.3 mm diameter, 0-30 in Hg (dual scale) 
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4 Installation 

4.1 Assemble the apparatus as shown in Figure 1. 

Connect the clear plastic tube to the water inlet valve nozzle, then push the valve 
onto the spigot in the upper section of the Pycnometer, ensuring it is tight. 

Place the free end of the tube into the water supply reservoir making sure that it can 
be maintained below the water level.     

Fit the outlet tee and vacuum gauge assembly into the quick release coupling at the 
top of the Pycnometer. 

Insert the short length of nylon tube into the hole in the rubber bung (lubrication may 
be necessary). 

Push the rubber bung complete with tube firmly into the neck of the Filter Flask, 
adjust the tube so that the lower end is just clear of the bottom of the Flask. 

Cut two lengths of rubber vacuum tubing as required. Connect one length between 
the outlet tee at the top of the Pycnometer and the nylon inlet tube of the Filter Flask. 
Connect the other length of tube between the side outlet of the Filter Flask and the 
inlet connection of the Vacuum Pump manifold.  

Safety 

Whilst the test is in operation do not remove any covers or attempt to adjust any part 
of the machine. 

Ensure all moving parts are thoroughly secured before attempting any maintenance. 

Ensure all appropriate measures are taken to protect the operator from excessive 
noise. 

See noise certificate (when supplied). 

Power Supply 

Electrical safety 
Warning: Before removing any covers or performing maintenance repair and service, 
isolate from electrical supply by removing mains plug. Where mains supply is 
required during these activities, only competent persons should perform the work. 

Check that the power supply is compatible with the requirements stated on the label 
and connect in accordance with IEE regulations or to local requirements. 

It is advised that this machine be connected via a residual current device (not 
supplied), and it should operate if earth leakage current exceeds 0.03 amps. 

The power cable is coded as follows: 

Brown wire L Live or Power 
Blue wire N Neutral 
Green/Yellow wire E Earth or Ground 

Important: this equipment must be correctly earthed. 

Note: exercise extreme caution when using the machine with wet hands. Dry hands 
before operating machine. 

Portable Appliance Tests (PAT) 

All ELE designed products are tested for electrical safety prior to sale. 

An electrical safety test label is fitted, (usually adjacent to the mains input socket). 
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Should no label be found, please contact ELE Service Department quoting the serial 
number of the equipment. 

Organisations have an obligation to ensure equipment is maintained and is safe for 
use. Regular PAT testing is one means of ensuring equipment continues to be 
electrically safe. 

Important: do not connect PAT leads to sensitive components such as PCBs, 
control switches and the like. 

DO NOT FLASH TEST ELECTRONIC EQUIPMENT. 

If in doubt as to the most suitable connection point (which will usually be an 
earth stud or an external earth connection) contact ELE Service Department for 
assistance. 

5 Test 

5.1 For test procedures and calculations please refer to the relevant Standard. 

6 Operation 

6.1 Switch on the Vacuum Pump and adjust the bleed valve (see Figure 1) to induce the 
vacuum required. 

NOTE: To see the correct vacuum reading on the pump gauge, open the small valve 
on top of the gauge. Close after use. 

7 Maintenance 

7.1 The apparatus requires no routine maintenance other than emptying the water trap 
(Filter Flask) when necessary and periodically checking that all connections are 
pressure tight. 
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