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OPERATING

MANUAL
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SML   

3 Little Common

Stanmore

Middlesex  HA7 3BZ  

United Kingdom

Tel:  +44 (0)20 8954 7302   Fax: +44 (0)20 8954 1703

E-mail: punches@sml.co.uk  Web site: www.sml.co.uk
Busbar Work Centre

BASIC PARAMETERS
Overall dimensions
100cm x 70cm x 130cm high
Weight


150 kg

Cutting


For bar up to 125mm x 10mm

Punching


For bar up to 10mm thick. Throat depth – 65mm

Bending


For bar up to 150mm wide. 

Max cross-section – 1200mm2  

Standard pump
220 volts.  Mono phase

Running current ~   3 amps. 

Starting current  ~ 12 amps.

Maximum pressure
700 bar

MAINTENANCE

Punches, dies and cutting blades will need replacing from time to time. 

The pump uses an AC motor and there are no brushes.

Keep the pump clean and free of swarf and debris.

Replace the hydraulic fluid every 2 years. Use only the correct hydraulic fluid which may be obtained from SML or directly from Shell Oils.

We recommend Shell ‘Tellus T15’. 

Under no circumstances use vehicle brake or clutch fluid. These fluids are not compatible with the seals used in this system and will rapidly cause seal failure.
N.B. There is a fuse underneath the control box 

Damaged hoses MUST be replaced immediately
THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

BUSBAR BENDER

THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

The bending machine can bend from 00 to 1000
The bending radius is 10mm.

The copper MUST be positioned approximately centrally in the machine.     i.e. on the same axis as the hydraulic cylinder. The height of the machine may be adjusted by the knob under the bench.
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The distance from the end of the bar to the centre of the bend 

is engraved on the work-surface.

WARNING: Mind your fingers when operating this machine.

OPERATION WITHOUT ELECTRONIC ANGLE CONTROL

As the copper is being bent, the scribe mark on the top of the bending machine moves along a scale. When the copper has been bent to the desired angle (as measured with a protractor or similar) make a note of the position of the scribe mark relative to the scale. Subsequent pieces of copper may be bent to the same angle by going to the same position on the scale.
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OPERATION WITH ELECTRONIC ANGLE CONTROL

The accuracy of the electronic control system is +/- 1 degree. However it is very important to remember that copper is an elastic material and that the characteristics of the copper vary with supplier, batch etc. 

After the copper is bent, it will spring back by several degrees.

This is a problem that is difficult to overcome electronically and some judgement is needed by the operator to add a degree or two to the set point to allow for the spring-back.

This will depend on the operator’s judgement and experience. 

GENERAL DESCRIPTION OF OPERATION










A magnetic strip is fixed to the top of the bending machine.

The strip has a succession of north and south poles at very 

close intervals (0.1mm).

The sensing head is fixed to the bending block so that as the bending block bends the copper bar, the sensing head runs along the magnetic strip and counts the number of pole changes.

Signals are sent from the sensing head to the counter, which converts the pulses into degrees which are displayed on the counter.

DESCRIPTION OF COUNTER


LEDs

P1
1st set point  e.g. 900   Lights when set point is reached



P2
2nd set point – not used



SET
Lights when set point is being chosen

PSC
Lights when converting factor is being set. (Factory adjustable only).

BUTTONS     

                        F1
Press to select angle of bend

                        ◄
Press to move to digit to be changed

                         ▲
Press to alter value of digit 

E
Press to enter desired value into memory

Press ▲ and R together to set Zero (0) when copper is clamped.

THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with 

very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED AND ALL COUPLINGS ARE TIGHT.


HOW TO SET ANGLE OF BEND

STEP 1
Select copper thickness

Advance bending block until copper is lightly clamped.

Press ▲ and R together.  

Step 1 must be repeated after every 3 bends and when copper of a different thickness is used.

STEP 2
Select angle

Press F1 
Enter desired angle by using

 ◄ to move flashing digit and



 ▲ to alter value of flashing digit.

Press E
To enter desired value into memory.

STEP 3
Bending the copper to desired angle
Depress PRESSURE pedal.

Bending block will advance until desired angle is achieved and then retract by about 10mm. Release PRESSURE pedal.

Remove copper or retract bender block further by depressing RELEASE pedal.


If by accident the reset buttons are pressed (▲ and R together) when the bending block is near the back of the machine, it will not be possible to bring the bending block forward to its correct position.

The solution is to enter a very large angle (F1 then 90090.0). Then it is possible to bring the bending block forward as normal and lightly clamp the copper bar. Return the angle to its normal value (F1 then 00090.0) and reset to zero (▲ and R together).   
BUSBAR PUNCH

THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

· Check that the punch and die are the same size.

· Check that the die is suitable for the thickness of copper. (Dies marked ‘S’ are for copper up to 5mm thick. Dies marked ‘L’ are for copper from 5 – 10mm thick.)
· Check that the die is the correct way up. (Smaller diameter hole at the top)

· Check that the die recess is clean and free from swarf.
· The busbar must be positioned under both of the clamping fingers.

· Use eye protection.



.

THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

METHOD OF OPERATION

Assemble the punch and die together, then drop the assembly into the die recess.

Tighten the locking screw for the die.

Raise punch into the punch holder, ensure it is fully seated and lock the retaining screw.

Mark out the busbar with the desired hole centres, or fit a paper template onto the busbar.

Adjust the backstop to give the desired distance between the back of the busbar and the centre of the hole. 

Activate the pump so that the punch starts to descend. Stop pumping just before the pip at the bottom of the punch touches the busbar. Move the busbar so that the pip lines up with the desired hole centre.

Re-commence pumping until the punch has passed right through the busbar.

Retract the punch.

· It is important that the busbar is kept horizontal to give a clean stripping action and to avoid damaging the punch.

· If flexible busbar is to be punched, the appropriate clamping plate must be used. This compresses the laminations and ensures that the punch may retract cleanly and without separation of the laminations.
BUSBAR CUTTER   For copper and aluminium only

THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

The cutting machine uses a shearing action. This leaves the cut edge clean, without any burr and completely flat.

There may be some slight distortion to the corners of the cut edge. This is unavoidable.

The width of cut is 8mm.

The copper should be presented centrally to the machine, and horizontal. There should be at least 15mm of copper either side of the cut. 

1. Adjust the centring arms to suit the width of copper.

2. The engraved scale on the bench top indicated the distance from the end of the copper bar to the cut.

3. Activate the pump until the cutting blade has passed right through the copper.

4. Return the cutting blade to the top of the stroke.

This machine must not be used for cutting steel of any size or shape.

HYDRAULIC SYSTEM

IMPORTANT ADVICE

· Do not experiment with the machines.

· Do not use steel in any of the machines

· Do not try and work with larger material than specified.

· Do not try and bend copper on the flat

· Do not play with the angle display

· THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
· THE EQUIPMENT SHOULD ONLY BE USED with care BY EXPERIENCED PERSONNEL

· CHECK THAT ALL HOSES ARE UNDAMAGED AND ALL COUPLINGS ARE TIGHT.
Detailed description

Electro hydraulic pump, manufactured by Abco (UK)

Maximum pressure 700 bar. (Pressure adjustable from 0 to 700 bar).

AC motor- no brushes

Control sequence: Right pedal:
motor runs, pressure applied




  No pedals:

pressure held




  Left pedal:

Solenoid energised, pressure released

Flow rate at low pressure 3.5 litres per minute.

Flow rate at high pressure 0.43 litres per minute.

GENERAL OPERATION

Use the 4-way directional valve to select the desired machine

The foot control unit has 2 pedals. 

The ‘Pressure’ pedal activates the motor and pumps oil to the desired machine.

The ‘Release’ pedal activates the solenoid return valve and allows oil to flow back to the reservoir.

Releasing both pedals stops movement and holds pressure.

Excessive ‘jogging’ of the motor may blow the fuse.
THIS IS A HIGH PRESSURE SYSTEM  (700 BAR, 10,000 PSI) with very powerful machines
THE EQUIPMENT SHOULD ONLY BE USED with care BY 

EXPERIENCED PERSONNEL

CHECK THAT ALL HOSES ARE UNDAMAGED 

AND ALL COUPLINGS ARE TIGHT.

	FAULT FINDING

	Symptom
	Problem

	

	GENERAL

	None of the machines work


	Pump not working.

Hose connector from pump to 4-way valve 

is loose.

	Machines work but low pressure
	Fault in 4-way valve. 

(Remove top-half of valve only and replace).

	One machine not working
	Hose connector to machine is loose.

	Oil leaking from pump
	Oil level too high

Breather cap not fitted

	

	BENDER

	Angle indicator not working
	Fuse blown in relay box

	Bender not stopping at set angle
	Faulty relay in relay box

	Angle not accurate
	Sensing head too far from magnetic strip

	Unable to advance bending block to normal position
	See instructions on page 6

	

	PUNCHER

	Pip knocked off punch
	Careless positioning of copper bar

	Excessive burr
	Using ‘L’ die with copper less than 5mm thick.

Die upside-down.

	Punch sticking in solid copper
	Using ‘S’ die with copper more than 5mm thick.

Copper bar not horizontal.

	Punch sticking in flexible copper
	Not using correct pressure plate for size of punch.

	

	CUTTER

	Breaking blades
	Trying to cut steel.

Copper not central to machine.


IMPORTANT NOTICE ABOUT HIGH PRESSURE HYDRAULICS

In order to produce the high levels of power concentrated in small machines to manipulate copper bar, it is necessary to work at a very high pressure. In this case, the pressure is 700 bar. To put this in perspective, compare this with the pressure in for example car tyres of around 2 bar or the pressure of an air line in a factory of around 7 bar. It is clear that this pressure is quite remarkable.

THE HYDRAULIC CYLINDER

When the piston of a cylinder extends, it carries with it a layer of hydraulic fluid a few molecules thick. This layer is all round the piston so in the case of a piston with a diameter of 25mm, that can extend 25mm, the surface area is πd x length or 1964mm2.

When the piston retracts, some of this layer of fluid is wiped off the piston. Although the layer is only a few molecules thick, after many operations, the amount of fluid accumulates to form a drop. 

This drop will find its way through the mechanical construction of the machine so it becomes obvious to the eye. However, it is not a defect but a result of normal operation.








The film of fluid on the piston is important to the 

correct operation of the cylinder:-

It extends the life of the seals within the cylinder

It improves the pressure retaining effect of the seals

It lubricates the phosphor bronze end-seal

It is important to be able to distinguish the difference between small amounts of hydraulic fluid on the machine and large amounts which might indicate a seal failure. It can be taken that with a new machine, any appearance of fluid is normal and only after many thousand of operations will there be the possibility of seal failure.

THE ELECTRO-HYDRAULIC PUMP

The pump is immersed in an oil reservoir and it is driven by an external motor. Oil is taken into the pump and sent to the cylinders as required. As oil is pumped to the cylinders, the level in the reservoir falls. This would cause a vaccum leading to an effect within the pump called ‘cavitation’ and this is very damaging.  To prevent  a vacuum, the reservoir is open to the outside air. 





    





Air is able to enter the reservoir through the ‘Breather plug’. 

The pump creates turbulence in the oil in the reservoir. This causes the air above the oil to carry very small particles of oil in suspension. This is called an ‘oil mist’. 

As the level within the reservoir falls and rises, the oil mist passes through the breather plug. Some of the oil mist is deposited on the external surface around the breather plug.  The appearance of small amounts of hydraulic fluid on the outside of the reservoir does not automatically indicate an oil leak but is a result of the normal behaviour of a reservoir open to the atmosphere.




Breather plug
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Motor








Sensing head fixed to bending block





Max. gap between sensing head and magnetic strip must not exceed 1mm.
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to bending machine
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Top view of bending machine
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Fig. 1
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Fig. 2





Copper bar must be under both clamping fingers
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