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1 Introduction 

1.1 These instructions cover the use of the penetrometer only and should be read in 
conjunction with the appropriate method of test. This equipment is only to be used for 
the testing of shear strength of soil samples. 

1.2 The penetrometer is supplied with a plunger whose weight is 47.5g and two separate 
weights, one of 50g and one of 100g. 

1.3 When using the apparatus for testing a sample in a water bath, the complete head 
can be rotated around the column. 

1.4 Use a spirit level to ensure that the base is horizontal; levelling screws are provided. 

2 Setting Up 

2.1 Weight adjustment 

2.1.1 To adjust the weight of the plunger plus the needle or cone to that required by the 
method of test, remove the plunger retaining screw (see Figure 1). Depress the 
manual release button and withdraw the plunger. 

2.1.2 To increase weight, place lead shot into the recess. To reduce weight, cut the 
stainless steel wire attached to the screw until the required weight is obtained. 

2.1.3 To add 50g or 100g weights to the plunger, remove the plunger retaining screw, 
depress the manual release button and withdraw the plunger. Place the required 
weight on the plunger and re-insert it in the holder. 

2.1.4 Replace plunger retaining screw and tighten needle/cone retaining screw of plunger. 

2.2 Tension adjustment of pointer control knob. 

2.2.1 To adjust the tension on the pointer control knob proceed as follows: 

Holding the gear actuator control knob (see Figure 2), insert the allen key provided 
through the centre hole and loosen the locking screw. Engage a screwdriver with the 
slot provided in the gear actuator shaft at the rear of the boss, turn the gear actuator 
control knob clockwise to increase and anti-clockwise to decrease tension. Re-tighten 
locking screw. 

2.2.2 Care must be taken in adjustment so that the pointer control knob and the gear 
actuator knob do not rotate together when turned. 
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3 Operation 

3.1 Height adjustment 

3.1.1 With the pointer at zero/400 divisions, bring the needle/cone approximately to, but not 
below, the surface of the sample by adjustment of the clamp on the main column (see 
Figure 2). 

3.1.2 Lower the needle/cone by means of the gear actuator control knob (see Figure 2) on 
the dial, until the tip is exactly in contact with the surface of the sample. 

3.2 Dial adjustment 

3.2.1 When the needle/cone is in place with the tip in contact with the surface of the 
sample, set the pointer to the zero/400 division on the dial by turning the pointer 
control knob in the dial centre (see Figure 2). 

3.3 Manual release 

3.3.1 Unlock the plunger assembly by depressing the manual release button (see Figure1). 
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3.3.2 Using the finger grip (see Figure 1) press thumb on manual release button and hold 
depressed for the timed period of the test. This will allow free fall of the plunger 
assembly with the needle/cone into the sample. 

3.3.3 At the end of the timed period remove pressure on the manual release button, thus 
locking the plunger. 

Caution: do not allow the plunger to drop onto the plunger retaining screw. This can 
cause damage to the screw and the bearing. 

To test the machine without a sample, place a rag or other very soft material such as 
‘Plasticine’ under the cone and allow plunger to drop onto this. 

3.3.4 IMPORTANT!  Do not oil the plunger in any way as this will cause it to stick. 
Wipe the plunger with a clean cloth before use. 

3.4 Penetration measurement 

3.4.1 After completion of the fall of the plunger, measure the depth of the penetration by 
bringing the rack into contact with the top of the plunger by means of the gear 
actuator control knob (see Figure 2). 

4 Automatic Controller 

4.1 This item provides automatic control of the penetration period and consists of an 
electromagnetic head and control unit. 

4.2 The control unit contains a solid state timing module, allowing selection of 0-99 
seconds. 

4.3 Electromagnetic head: adjustment to air gap. 

4.3.1 Should the plunger fail to fall when the controller is operating, it may be due to 
maladjustment of the air gap (Figure 3). 

4.3.2 If the plunger is difficult to release by hand, the gap is too small. 

If the manual release button can be depressed further after the plunger has fallen, the 
gap is too large. 

4.3.3 To adjust the air gap, loosen the two adjusting screws in the base plate of the head 
(Figure 3) and increase or reduce the air gap by moving the electromagnetic 
assembly. Tighten screws. 

4.4 Operation 

4.4.1 Check voltage requirements of the control unit provided and confirm these meet the 
local conditions. Connect timer to mains power. 

4.4.2 Adjust the ‘Set’ knob to set the duration of the test in seconds. 

4.4.3 Press the ‘Start’ button to start the test, the plunger will be released, and the display 
will commence counting down to zero. 

4.4.4 Upon reaching zero the test will be stopped automatically and the display will reset to 
the previously set value. 

Caution: Do not allow the plunger to drop onto the plunger retaining screw. This can 
cause damage to the screw and the bearing. 

To test the machine without a sample, place a rag or other very soft material such as 
‘Plasticine’ under the cone and allow plunger to drop onto this. 
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4.4.5 IMPORTANT!  Do not oil the plunger in any way as this will cause it to stick. 
Wipe the plunger with a clean cloth before use. 

There are no other Operator maintenance requirements. 

4.4.6 Electrical specification 

The unit is protected with an anti-surge 200mA fuse and is powered from a single 
phase AC voltage, 230VAC 50/60Hz. A 115VAC 50/60Hz version should use a 
400mA anti-surge fuse. 

Safety 

Whilst the unit is in operation do not remove any covers. 

Electrical Safety 

 Warning 

Danger: Electrocution hazard 

Before removing any covers for performing maintenance, repair and service, isolate 
from the electrical supply by disconnecting the mains supply. 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 up in accordance with IEE regulations or to local requirements. 
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Connections 

This unit is supplied with a standard 13 amp UK type plug which should be 
fused at 5A. 

The power socket should be switched with the switch appropriately labelled 
and within easy reach of the operator. 

Warning 

Danger: Electrocution hazard 

The unit is only fused on the live/power input. Connection via a non-polarised 
connector is not recommended. 

Note: connect cable to plug as follows: 

Brown wire L Live or Power 

Blue wire N Neutral 

Green/Yellow wire E Earth or Ground 

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 AC power input). 

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 remains electrically 
safe. 

Important: do not connect PAT leads to sensitive components such as PCB’s, 
control switches and the output connectors. 

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 the ELE Service 
Department for assistance. 

Warning : If the equipment is used in a manner not specified in this manual, the 
protection provided to the user may be impaired. 
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4.4.7 Electronic Timer Unit Specification 

Input supply voltage 230VAC +10% 50/60Hz or 115VAC +10% 50/60Hz 

Current/Power Fused at T200mA (230V) or T400mA (115V) 

Solenoid supply output 24VDC fused at T500mA 

Degree of protection <IP40, Pollution degree 2 

Ambient temperature 0 oC.....40oC 

Transport and storage -40 oC.....70oC 

Humidity 10%...90% (with no condensation) 

Weight 1Kg 

Altitude to 2000m 

Installation Overvoltage/installation category II 
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