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1 Introduction 

 These instructions cover machines with serial numbers beginning with 1891, i.e. 
1891-X-XXXX. 

 The Compression/Tension machine (Fig 1) has been designed to test concrete cubes 
and cylinders for compressive strength, determination of the aggregate crushing 
value and ultimate tensile strength of plain and deformed steel reinforcing bars. 

 The machine and gauge are calibrated in compression as a unit to ensure that the 
indicated load is accurate to ± 1% through the range from 10% to 100% of maximum 
load. 

 The load frame is of four column construction, with a fixed upper head carrying either 
a ball seated platen or the upper grip body, grips and the load gauge. 

 The ram carrying either the compression testing adaptor and lower platen or tension 
testing adaptor and lower grip body and grips is located on the base and is protected 
by a rubber gaiter. 

 Hydraulic pressure is generated by a motorised hydraulic pump. 

 Tension or compression modes are selected using a valve which is mounted on the 
right hand side of the load frame. 

 Accessories and distance pieces are available to enable the machine to test 
alternative size cubes, cylinders and reinforcing bars, and to determine the aggregate 
crushing value. 

Fig 1 Compression/Tension Machine 

Compression/Tension 
Mode Lever 
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2 Specification 

 Dimensions and data 

Dimensions (approx.) length x width x height 

Motorised 430 x 715 x 1275 mm 

Maximum vertical clearance between platens 340 mm 

Upper and lower platen diameter 220 mm 

Maximum horizontal clearance 230 mm 

Electrical consumption 1350 watts 

Approximate weight (dry) 385 kg 

Approximate oil capacity 11 litres 

 Type: Shell Tellus T46 or equivalent oil to viscosity grade ISO HV 46. 

 IMPORTANT: The ram travel is 100 mm and cannot be exceeded. Maximum travel 
limits are indicated by the red lines on the debris guard and door. 

 It must be noted that although the machine has a maximum movement of 100 mm, 
not all of this is ‘useful’ as during initial loading and whilst the tapered grips are 
‘bedded in’, there will be some movement which is ‘lost’ and cannot be used to extend 
the sample. 

3 Installation 

3.1 Moving and lifting 

WARNING: exercise caution when lifting the machine. Use only approved and 
tested equipment. ELE International will accept no responsibility for damage 
caused by mishandling. 

The machine will be delivered mounted on a pallet and should remain on the pallet 
until it has been moved as near as possible to its final position. 

To remove the machine from the pallet, remove the four securing bolts then lift the 
machine and remove the pallet. 

The machine can be lifted by a fork lift or hoist and lifting straps utilising the two 
eyebolts in the top of the upper cross-head.  

Note: The eyebolts fitted are “Dynamo” eyebolts to BS4278 which are intended 
for direct lifting only. A spreader beam or spreader frame must always be used. 



1000/500 kN Compression/Tension Machine 
36-1410   
 
 

 
 5 9901X0254    Issue 1 

4

5

maximum1

decrease

increase

3

2

minimum

Fig 2. Motorised hydraulic power pack

 1. Hydraulic Pressure Rate control valve

 2. Hydraulic Pressure Flow return valve

 3. Power ON/OFF switch

 4. Oil filler plug

 5. Oil Drain plug

 

4 Motorised Hydraulic Power Pack  (Fig 2) 

This provides the hydraulic supply to the load frame in order to raise or lower the 
hydraulic piston. 

4.1 Installation 

4.1.1 Electrical supply 

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). 

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. 

This machine may be operated through a standard 13 amp socket outlet when fitted 
with an appropriate 3 pin plug fused in accordance with the label. 



1000/500 kN Compression/Tension Machine 
36-1410   
 
 

 
 6 9901X0254    Issue 1 

 

Electrical:  
The motorised hydraulic power pack is supplied with a power cable, 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. 

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). 

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. 

4.1.2 Filling with oil (Refer to Fig 2) 

Unscrew the filler cap (4) and fill the tank to the filler port with oil as specified in 
section 2. 

Note: the ram will not return to starting position under its own weight. When a test in 
either tension or compression is finished, it is necessary to switch the machine to the 
other mode and pump the ram back to starting position. When the ram reaches its 
starting position stop pumping, or a build up of pressure may occur. If so switch off 
the pump and release the pressure.  

Caution: Do not operate the mode valve when the machine is pressurized or a 
sample is under load. To remove the load from a sample or to depressurize the 
machine, switch off the pump, set the rate control valve to minimum and open the 
pressure relief valve. 

4.1.3 Priming the pump 

Rotate valve (2) anti-clockwise to open the hydraulic return. Push the rate control 
valve (1) to maximum. Select ‘COMPRESSION’ on the mode valve (Refer to Fig 1). 
Switch on the unit and allow it to run for 2 to 3 minutes and then rotate valve (2) 
clockwise to close the hydraulic return. The ram should rise. After 15 seconds, open 
valve (2). 

4.2 Bleeding the hydraulic system 

Remove the lower platen (Fig 3) and the compression test adaptor (Fig 4). The platen 
lifts off, the adaptor screws off (anti-clockwise), it may be tight, if so use a tommy bar 
in the side hole to assist removal.Select ‘COMPRESSION’. Rotate valve (2) clockwise 
to close, set the rate control valve (1) to maximum and switch on the pump. 
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Using the hexagon wrench supplied, unscrew the bleed screw in the top of the ram 4 
turns. (Refer to Fig 5). 

 Caution: do not remove the bleed screw as this may cause the loss of the 8 mm  

diameter steel ball. 

 

 Air and oil will escape from the bleed screw. When oil, free from air bubbles flows out, 
close the bleed screw and tighten firmly. The ram should rise, continue pumping to 
raise the ram to its upper limit See Note. 

 Select ‘TENSION’ on the mode valve and operate the pump until the ram reaches the 
bottom of its stroke. As the ram goes down, the oil level will rise. When the ram 
reaches the bottom of its stroke, check the oil level and top up if necessary. The level 
should be just into the filler cap tube. 

 Reselect ‘COMPRESSION’ and operate the pump to raise the ram to its upper limit. 
This will expel any air left in the system. 

 After completion of bleeding, open valve (2) and switch off the pump. Clean away all 
oil from the top of the ram. 

Note: Failure of oil to bleed from the piston indicates that air is trapped in the pump 
preventing normal oil flow. The following procedure should prevent this problem. 

Push the rate control valve (1) to maximum. Switch the motor on. Close the hydraulic 
return valve (2), wait 15 seconds then open this valve again sharply. Repeat the 
closing and opening of this valve (2) in this manner for a maximum of 3 minutes. 

Fig 5 

Bleed Screw 

Fig 3 Fig 4 

Lower 
Platen 

Comp. 
Test 
Adaptor 
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If the pump still fails to prime – push rate control valve (1) to maximum, switch the 
motor on and off repeatedly. 

 If, after several minutes, the fault will not clear, contact ELE Service Department or 
your authorised distributor. 

The machine is fitted with an analogue gauge, the capillary tube may also need 
bleeding. Please refer to the analogue gauge section 5 for details of symptoms which 
indicate bleeding is required and the method of bleeding. 

5 Analogue Gauge 

The analogue gauge used on the Motorised Compression/Tension Machine is of the 
Bourdon tube type. 

A maximum load indicator is arranged on the front of the gauge. This is operated by 
the load indicator needle and can be zeroed before each test. Each gauge is provided 
with a device to slow the return of oil from the gauge after a rapid specimen failure 
thus avoiding possible damage. 

5.1 Procedure for adjusting torque on carry forward pointers 

Zero pressure gauge and rotate black knob anticlockwise to zero carry forward 
pointer. 

Continue to rotate black knob until locking screw in collar is visible through aperture in 
chrome locknut. 

Loosen locking screw by turning anticlockwise with a screwdriver. 

Prevent collar from rotating by holding the locking screw with a screwdriver. 

Rotate black knob either: 

Clockwise to increase torque, or anticlockwise to reduce torque. 

Note: optimum torque is achieved when the carry forward pointer will not rotate of its 
own accord when placed horizontally on gauge face and will not inhibit the travel of 
the pressure pointer. 

When optimum torque is achieved, tighten locking screw in collar. 

5.2 Bleeding the Analogue gauge 

During initial setting up of the machine, the hydraulic system may require bleeding. In 
addition to the work referred to in the Power Pack section, it may be found necessary 
to bleed the gauges. 

Air in the capillary to the gauge will cause jumping of the needle and sluggish 
response. 

The point to bleed the gauge capillary is situated at the rear of the gauge. 

To bleed the gauge system, first set the hydraulic system operating. With the control 
valves set for maximum platen movement, carefully slacken the hexagon union to 
allow air to bleed from the capillary. 

Note: take care not to disturb the capillary or the gauge casing. 

When oil free from air bubbles flows, tighten the union. 
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6 Operation 

6.1 Power pack operation (Refer to Fig 2) 

Switch on the pump unit (3), rotate the pressure release valve (2) fully clockwise to 
close and push the rate control valve (1) to maximum with the knob rotated anti-
clockwise. 

The ram will rise in COMPRESSION mode or fall in TENSION mode. 

As the test commences, return the rate control valve to near ‘minimum’ position and 
rotate the knob clockwise to maintain the required loading rate. 

6.2 Compression testing 

Ensure that the compression test adaptor is screwed fully into the ram, and the ball 
seated platen securing screws are tight. Set the lower platen on the compression 
adaptor. 

When testing specimens less than 300 mm long, it is essential to fit distance pieces 
below the lower platen. 

6.3 Tension testing 

 The following procedure assumes the machine is presently set up for compression 
testing. Read the following subsections before testing. 

A wedge removal tool and 1 box of 12 black wax sticks are supplied with each 
machine. 

 Various different bars can be tested using the appropriate grips. Contact ELE 
International or authorised distributor for details of available grips. 

Tension grips are manufactured from high quality steel which is then heat treated for 
optimum performance. Even so it should be noted that due to the extreme stresses 
involved in tension testing, the grips do not have an unlimited life. The actual life is 
dependent upon the strength and surface deformation of the bars being tested. 

The specimen length must be 475 mm ±75 mm (18¾ inch ±3 inch). 

Periodically rub the black wax sticks on the outside face of the grips and on the 
tapered face of the grip body (Fig 6). The wax lubricates the surfaces, reducing wear 

and aiding wedge removal. 

  

 

Fig 6 Fig 7 

Tension 
Test 
Adaptor 
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6.3.1 Tension grip installation 

Remove the lower platen (Fig 3) and compression testing adaptor (Fig 4) from their 
positions on the ram. The platen lifts off, the adaptor screws off (anti-clockwise), it 
may be tight, if so use a tommy bar in the side hole to assist removal. 

 Remove the rear guard. 

Support the upper ball seated platen from the front and rear, then undo the two 
securing screws on the upper head and remove the platen and screws from the 
machine. Replace the rear guard. 

 Ensure the tension test adaptor’s internal and external threads are clean and 
undamaged, then screw it fully onto the ram (Fig 7). Place the grips of the correct size 
for the specimen being tested into the tension test adaptor. Arrange them evenly in 
the centre with a gap between wedges (Fig 8). 

Ensure the lower grip body threads are clean then screw it a small way into the 
tension test adaptor Fig 9). 

Ensure the upper grip body and upper head threads are clean and screw the upper 

grip body fully into the upper head (Fig 10). 

 

6.3.2 Specimen preparation 

Remove loose rust and scale from the specimen then pass the specimen through the 
upper grip body, into the lower grip body so that it ‘bottoms’ in the tension test 
adaptor. 

Screw down the lower grip body fully into the tension test adaptor so that the lower 
grip ‘bites’ into the specimen. 

Place the upper grips evenly around the specimen. This is made easier if the grip 
removal tool is used. 

 Place the safety cap (9) over the specimen and screw it into the upper grip body until 
it contacts the grips (Fig 11). 

This operation must be carried out as it prevents the specimen being ejected on 
failure. 

 

 

  

Fig 8 Fig 9 

Lower 
Grip 
Body 
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6.3.3 Specimen removal 

On completion of testing the grips will normally require freeing from their bodies to 
release the specimen. A grip removal tool is supplied for this purpose. 

Before attempting to free the grips slacken the lower grip body (Fig 12) and the safety 
cap (Fig 13) by two or three turns. 

Position the grip removal tool round the specimen so that it contacts the ends of the 
grips. Strike the removal tool with a hammer to free the grips. 

 

7 Maintenance 

7.3 Daily 

Always check that the platens are clean before commencing the test. 

Keep all parts, especially the screw threads and grips clean. 

Brush away all concrete debris from the area around the hydraulic ram, raising the  
ram will assist in the removal of this debris from between the folds of the gaiter. 

Check for signs of leaks in the hydraulic system. 

7.4 Monthly 

Check the column nuts for tightness (Fig 14) using the tommy bar (supplied with the 
machine). 

7.5 Occasionally 

Check upper platen assembly and regrease spherical segment with a medium grease 
as required. 

Inspect ram gaiter for damage. 

Fig 10 Fig 11 

Upper 
Grip 
Body 

Safety 
Cap 

Fig 12 Fig 13 

Grip 
Removal 
Tool 

Lower Grip 
Body 

Grip 
Removal 
Tool 

Safety Cap 
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Check the oil level in the oil reservoir. 

Inspect the platens for wear. 

Check the oil in the reservoir for signs of contamination and replace if necessary as 
follows: 

(a) Ensure that the hydraulic pressure flow return valve is fully open. Remove the 
filler cap followed by the drain plug. 

(b) When the oil has drained, replace the drain plug and refill with oil as specified 
in section 2. 

 

8 Verification 

It is normal National Standard requirement to request the verification of load 
measuring systems at least once each year or more frequently according to the work 
undertaken. 

A verification should be undertaken after each occasion when any adjustment to the 
compression machine may have affected the load measuring system. 

The verification of the load measurement system should be undertaken by qualified 
engineers using approved equipment. 

9 Service and Spares 

 It is recommended that either the ELE Service Department or an authorised 
distributor be contacted for details of available spare parts or servicing requirements. 

 

 

Fig 14 

Column 
Nuts 
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Compression Frames 
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Noise Test Certificate 
 
Issued By: ELE International 
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Noise tests were carried out using Test Meter, serial No. 
 

N30863 
 
which has been calibrated using calibrated standards 
traceable to national standards of measurement. 

Product Description 
 
 
Non Automatic Compression Machines 
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Notes: Tests carried out with machine under load. 

Measurements/recorded  
noise level 

 
Position A 68 dB 
Position B 64 dB 
Position C 69 dB 
Position D 72 dB 
Position E 70 dB 
(Normal operator position) 
 
Background 
Noise level 50 dB 
 

1 Metre 1 Metre 
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