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Unlike many other loaders the ELTRA system can
accommodate 130 samples giving hours of unattended
operation.

The auto loader, which does not occupy any additional
bench space, is mounted above the area where the
balance, PC, monitor and consumables are normally
situated.

The crucible positions in the loader are easily accessible
to the operator even from a sitting position.

Additional samples can be added whilst the system is
running and the “out of sequence" feature will allow urgent
samples to be analysed immediately.

On request the loader can be delivered to accommodate more

than 130 crucibles. The automatic furnace
All existing ELTRA induction analysers can be retrofitted with

this loader, regardless their age. The automatic fumace
Absolutely reliable. cleaning after each
Reasonably priced. analysis eliminates the

need of any manual dust
cleaning of the furnace.
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INSTALLATION, SERVICE & OPERATION MANUAL

The whole text of this manual is written as one single consistent text to guide the user step by
step from the installation, through the adjustments to the operation of the loader. Therefore the
user should go through the complete text in the order as it is written, sentence by sentence,
without the need of going back and for in the manual during installation.

The headlines are made only for easier orientation in the (one single) text of this manual.
GENERAL INFORMATION

The loader is supplied after testing without being completely dismantled. It is only detached
from the analyser and the arm ( 3 ) with the fingers ( 6) ( drawing F) are removed for safety
reasons. Therefore, an adjustment after installation may not be needed, however the
adjustments are described below. They may be necessary for accurate readjustment.

- The plastic tubes are connected by pushing them into the fittings.

I
push to connect a tube—p»" \

I ) /]

s=

- For disconnecting FIRST press the plastic ring of the fitting up to the metal ring, keep it
properly pressed and pull the tube.

First press the plastic ring up to the metal ring.—#

Then pul|-——"!
| — ]

s=t

It is suggested to place the analyser in a position

™

1 where the front end of the furnace cover (1)
aligns with the front end of the desk ( 2).
- 2 Keep sufficient space to the right of the analyzer

(minimum 86 cm) to place the loader.

CAUTION:

Jnder no conditions should the analyser and loader
Je placed in direct sunlight or be exposed

0 the wind of air conditioners or to the wind

Jlowing through open windows and doors.

To reinstall the loader do this:

The analyzer is switched off ( Mains power switch on position 0 ).
There is no compressed air supply to the analyzer.
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MECHANICAL CONNECTION TO THE ANALYSER
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Front panel

|
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I
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Before starting reinstallation take a look at the plastic tubes and bear in mind the way they
are supported with the screw ( 7 ) of drawing B. Make sure to lay them the same way
during reinstallation.

Place the loader to the right of the analyser as shown indrawing B. The part( 1) in

this drawing is the vertical bar ( profile ) of the front right corner of the analyser’s cabinet.
(top view of cross section ). For further orientation: The round part ( 2) is the left front foot
of the loader.

The loader is positioned in a way that the vertical rod ( 3) is pushed towards the cabinet so
that the cabinet's corner rod (1) is inside the vertical rod ( 3 ).

The blade (4 ) is inserted between the rod ( 3) and the cabinetrod ( 1) as shown in
drawing B.

The angle rod (5 ) is installed as shown in the same drawing and fixed with the screws (6 ).
Then the screws ( 7 ) are fixed so that a solid, stable mechanical connection between
analyser and loader is made.
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Check the mechanical tension of the toothed belt ( 1). It is placed underneath the left hand
section of the loader’s platform ( 2).

If an adjustment is necessary, loose the two screws ( 3), push the plate (4 ) to the back in
order to create an appropriate tension of the belt ( 1) and drive the screws ( 3). After fixing
the screws, check the tension of the belt ( 1) again.

In case of replacing the belt, the adjustment is made the same way.
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CHAIN ADJUSTMENT

0202020202020

/
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Check the tension of the chain as follows:

Press and hold several crucible trays ( 1) of the rear row on the platform so that they can
not move. Drawing D.

Move a fewtrays (2 ) of the front rowto the left and to the right.

The front trays ( 2 ) should move for about 1 mm.

If not, loose the screw underneath the toothed wheel ( 3) and adjust by moving it back and
for.

Fix the screw ( 3 ) and check again.

CAUTION: A too strong tension can lead to a blockage when the crucibles are moved by the
motor. If the chain plays too much, bent elements of the chain can block at the indicated

point ( 4). Therefore keep about 1 mm play as described above.

Pull the front part ( 5 ) for about one or two millimetres. The turning point is (6 ). When you
release it, it should return back pressing the crucible tray, which that is at pick up position, to
the wheel ( 7 ) behind the tray. This is to make sure that each crucible when at pick up
position, is always at the same place.
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FINGER ADJUSTMENT

The maximum distance inside the fingers ( 1) should be about 40 mm.

For adjusting:
Loose the screw( 2). (Incase the assembly B is already installed ).
Move the assembly ( E ) down to take it off the shaft ( 9) of the motor resp. off the gear
box (10).
Unscrew the four screws (3).
Remove the piston ( 4 ) with the plunger (5 ).
Loose the nut (6).
Screw the plunger (5 ) to the piston (4 ) clockwise for making the fingers’ ( 1) distance
bigger. Fix the nut ( 6 ) again.
Unscrew the plunger ( 5) from the piston ( 4 ) (counter clockwise) for reducing the distance
between the fingers ( 1). Fix the nut ( 6 ) again.
CAUTION: Make sure that the conic surface ( 7 ) of the plunger’s top to be properly greased
with high vacuum silicon grease.( High viscosity ).
Make also sure that the rest of the plunger (5 ) is absolutely free of any grease.
Make sure that the inside surface of the arm ( 8) is free of any grease.
Make sure that the grease applied on the conic top ( 7 ) of the plunger ( 5) can not reach
the inside surface of the arm (8 ) when inserting the plunger ( 5) into the arm ( 8).
High vacuum grease between plunger ( 5) and inner surface of the arm ( 8 ) will prevent the
fingers from opening as the plunger will not be able to return back.
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ARM INSTALLATION
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Pass the low end of the spring ( 8) of drawing I through the hole of the cubic support
(13)ofthearm(3) indrawing F. The upper end of the spring is already fixed during
manufacturing.

Install the assembly of the arm ( 3 ) and the fingers (6 ) in drawing F by driving the screw
(17) to fix this assembly on the shaft of the gear motor ( 14 ). Handle with care considering
the thin shaft of the gear and the small screw ( 17 ) for fixing. Make sure that the screw will
press the flat side of the gear’s shaft.

Push upwards the plastic tube ( 15) into the fitting ( 16 ).

ELECTRICAL AND PNEUMATIC CONNECTIONS

-

Install the 9-pinplug ( 1) of drawing G. Fix with the screws ( 2 ) as shown in this drawing.
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96-pin plug to
the elctronic unit

H

Plug in the 9-pin connector ( 1) of the loader’s wiring, drawing H into the connector ( 1) of
drawing G.
Connect the compressed air plastic tubes as shownin drawing |.
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Install the magnetic switch ( 5) of drawing H at the low end of the pneumatic cylinder as
shownindrawing |.
Connect the four cables, white, green, brown and yellow to the pins 17a, 9b, 18a and 8c of
the 96-pin plug of the electronic rack. See drawing H.
Connect the 50-pin plug ( 2 ) of the loader wiring drawing H, to the 50-pin plug (1) on the
boarddrawing I.
Plug the connectors ( 3) and (4 ) of the loader wiring, drawing H, to the pneumatic valve
(2) andto the solenoid valve ( 3 ) of drawing I.
Connectthe plug ( 6) of drawing H to the corresponding socket of the analyser’s wiring,
located close to the loader’s board.

UP/DOWN ADJUSTMENT OF THE ARM
Apply compressed air to the analyser. The fingers (6 ) resp. the arm ( 3 ) of drawing F will
go to the UP position.
Turnthe arm ( 3 ) manually and position it underneath the winged nut ( 4 ) as shown in
drawing F.
Adjust with the screws (2 ) the height of the arm ( 3) to be a maximum of only 1 mm
underneath the winged nut ( 4 ). But even if the arm may touch this nut, the adjustment is
still O.K.
The arm will not turn up to the nut ( 1 ) when in operation.
CAUTION: Make sure that the winged nut ( 4) is properly fixed.
Check whether the arm ( 3) is stillin proper horizontal position.
Check and if necessary adjust the position of the fingers ( 6 ) to hold the crucible ( 7) in
coaxial position to the pedestal ( 8 ) by readjusting the screws (9 ) resp. by moving the arm
(3) to the left and to the right.

SINGLE STEP OPERATION FOR MECHANICAL ADJUSTMENTS

Press the adjust button ( 4 ) of drawing | and keep it pressed.
Turn the mains power switch of the analyser from position O to position 1.
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Release the adjust button immediately after the first beep of the beeper on the loader’s
electronic board.

Not after the beeping of the electronic unit, which comes first. The loader’s board beeping
comes as second.

VERTICAL LASER

Now the vertical laser ( 10 ) for sensing the home position of the arm (3 ) indrawing F, is
continuously ON. This can be seen by looking at the sensor ( 11 ) underneath the laser
(10)indrawing F.

CAUTION: Don't look directly into the laser beam.

If the laser (10 ) is ON and there is no beeping to hear, it means that the sensor (11) is
sensing the laser beam.

Interrupt the beam between the laser ( 10 ) and the sensor ( 11 ) to verify the correct
functioning of sensor (11 ) and beeper.

If the laser (10) is ON and the beeper is beeping, although the beam is not interrupted, this
means that the beam doesn't hit the sensor ( 11 ).The beeper signalises this condition. In
this case the laser ( 10 ) should be mechanically adjusted so that the beam will be in the
middle of the sensor ( 11 ). In case of proper adjustment the beeper will stop beeping.

The adjustment is made by loosing the screw ( 12 ) behind the laser and by turning and
moving the laser ( 10 ) until the beeping stops. Then the screw (12 ) should be fixed again.

HORIZONTAL LASER
Press the adjust bottom ( 4 ) of drawing | again for only about one second.

Home position—

Pickup psition——= *%s

Pedestal

Parking
position

Disposal
position J
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Now the horizontal laser ( 6 ) for sensing the position of the crucibles (1to 4) indrawing J
is continuously ON. This can be seen by looking at the sensor ( 7 ) in front of the laser (6 ).

CAUTION: Don't look directly into the laser beam.

If the laser (6 ) is ON and there is no beeping to hear, it means that the sensor (7)) is
sensing the laser beam. For this, make sure that there is no crucible or anything else
between the laser ( 6 ) and the sensor ( 7)) preventing the beam from reaching the sensor
(7).

Interrupt the beam between the laser ( 6 ) and the sensor ( 7 ) to verify the correct
functioning of detector and beeper.

If the laser (6 ) is ON and the beeper is beeping, although the beam is not interrupted, this
means that the beam doesn't hit the detector ( 7).

The beeper signalises this condition. In this case the laser ( 6 ) should be mechanically
adjusted so that the beam will be in the middle of the sensor ( 7). In case of proper
adjustment the beeper will stop beeping.

The adjustment is made by loosing the screws ( 8 ) and by turning and moving the laser (6 )
until the beeping stops. If necessary, pull up or press down the blade (9 ) for vertical
adjustment.

SINGLE STEP CYCLES

Place about 10 crucibles into the trays of the chain as shown indrawing J, starting

from the left front tray ( 1 ) continuing to the left. (crucibles 2,3,4 e.t.c)

Press the adjust bottom ( 4 ) of drawing | again for only approx. one second. This will cause
the arm ( 3) of drawing F to move to the home position (vertical laser) and to return back
and stay at the parking position.

From now on, after each short pressing of the adjust button, the loader will make one single

step, following the sequence of the steps in analysis mode. The single step mode gives time

for mechanical adjustments.

The sequence of the steps that follow now after each short pressing of the adjust button ( 4 )

of drawing lis as follows:

1. The crucibles move so that the first crucible ( 1) stops at the crucible pick-up position.
2. The fingers move first to the home position and then to the crucible pick-up point.

3. The fingers move to the parking position.

4. The fingers ( 6 ) move to the position over the pedestal (8 ) of drawing F.

FINGERS POSITION OVER THE PEDESTAL

Now the mechanical adjustment of the position of the fingers ( 6) can be made.
For better orientation place a crucible ( 7 ) on to the pedestal ( 8).
To move the fingers ( 6 ) to the left and to the right, slightly loose the screws ( 9).
The adjustment of the finger ( 6 ) to the direction back and for is done with the screws
(1). Take care to keep the height of the arm as advised before, i.e. about 1 mm
distance of the arm ( 3 ) to the winged nut (4 ).

5. Fingers down. Now you can adjust the fingers position even more accurately.

FINGER UP/DOWN SPEED

Note: The downwards speed of the fingers can be adjusted by the left hand
adjustable restrictor (6 ) in drawing |. The upwards speed of the fingers can be
adjusted with the restrictor ( 7 ). After adjusting, fix the knurled nuts.
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6. Fingers close and take the crucible. If the adjustment of the fingers (6 ) position is
coaxial to the pedestal ( 8 ) resp. to the crucible ( 7 ), the crucible will not move in
horizontal direction when the fingers close.

7. Fingers up.

8. Fingers turn to the disposal position.

9. The fingers open and the crucible is dropped.

10. The arm goes first to the home position and then it turns back to the pick-up position

_( el !
==l
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| | (]
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11. Fingers down.

CRUCIBLE’S POSITION ON THE PLATFORM

Now the position of the crucible has to be adjusted to be coaxial to the fingers.
For moving the crucible to the left and to the right, slightly loose the screws (1) and
(2) of drawing K and shift the whole platform ( 5 ) accordingly. For moving the
platform back and for, loose the screws ( 3) and (4).

12. Fingers close. Again, if the crucible doesn’'t move when the fingers close, the crucible
is at the right place.

13. Fingers up.

14. Parking position.

HEIGHT OF THE PLATFORM

15. The fingers turn to the pedestal. Check the distance between the top of the pedestal
and the bottom of the crucible to be 12.5 mm. If itis only approx. 12.5 mm,
don't try to adjust accurately, rather go to the next step.
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16.

17.
18.
19.
20.

Fingers down. While pressing, watch carefully the crucible. If the height of the
crucibles platform is correct, the crucible should just touch the pedestal. If the crucible
has a distance to the pedestal, the crucibles platform has to be lowered by the same
distance. If the crucible knocks on the pedestal and the arm turns up from the
horizontal position, the crucibles platform has to be lifted higher.

For moving the platform up and down, loose the screws (1) and (2) indrawing K
loose the nut ( 6 ) of the foot ( 7 ) and turn the foot by inserting a thin screwdriver or a
piece of wire into the hole of the foot ( 7). Turn clockwise to lower the platform with
the crucible, turn counter clockwise to move the platform higher. Fix the nut ( 6 ) and
the screws (1) and (2).

Fingers open.

Fingers up.

First home and then pick-up position.

Parking position.

REPEATING THE SINGLE STEP CYCLE

The next pressing of the adjust button will start the next cycle i.e. the arm will go to position 1
again. Itis advisable to make a couple of cycles with single step to make sure that the
mechanical adjustments described before, are accurate, if not readjust.

NON STOP CYCLES

In some cases the automatic repetition of complete cycles is required. For example in case of
a continuous test of the loader by placing 130 empty crucibles for the loader to run 130 cycles
in unattended operation. Also at exhibitions the non stop mode without combustion is required.
This is obtained by keeping the switch pressed already before switching on the power, and by
keeping it pressed as long as the cycles have to run.
To do this:
Place 130 empty crucibles on the loader (or any other required quantity of crucibles) starting
from the left front tray ( 1 ) continuing to the left (crucibles 2, 3, 4 e.t.c.) See drawing J.
In order to avoid the need of continuous manual pressing of the button, it can be
mechanically fixed in pressed position before switching on the analyser, by mechanically
connecting the button ( 4 ) with the connector ( 9) of the drawing | using a rubber ring.
The analyser is switched from position O to position 1 of the mains power switch.
After the last crucible is taken from the platform, the loader will turn the chain for a while,
looking for any more crucibles. If no crucible is found, the chain will stop turning. The loader
electronics will signalise the missing crucibles by triple beeping. See ERROR MESSAGES.
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ERROR MESSAGES

N, € Error description
beeps

1 The beam of the vertical laser cannot be detected.

Defective laser or detector, dirt in between, arm in between.
5 The beam of the vertical laser is continuously detected.
Error of the finger’s motor.
3 No crucible on the loader although the loader received the command to load the next
crucible.
The beam of the horizontal laser cannot be detected.
4 Defective laser or detector, crucibles don"t move due to blockage, defective motor
et.c.
5 The furnace is not opened for the loader to place a crucible on to the pedestal.
Error in the piston control or piston sensor.
6 The fingers didn’t take the crucible. The crucible blocks inits tray, no compressed air,

faulty laser or sensor e.t.c.

FINAL INSTALLATIONS AFTER ADJUSTING

Install the plate ( 18 ) of drawing F after you made sure that the loader is properly adjusted
and in full functional condition.

MAINTENANCE

The loader is maintenance free. It is only advisable when there are no crucibles on the
loader, from time to time to blow away with compressed air any possible dust or grains from
the platform to make it free of any dust and particles.

ANALYSIS MODE

To change over from this adjusting software to the analysis mode of the loader’s software, do

this:

Switch off the power by setting the analyser’s mains power switch to position O (zero).
Now the loader is in analysis mode and not in single step mode which is described before.
A couple of seconds later switch on to position 1. DON'T press this time the adjust button.
Restore the oxygen supply to the analyser.

Set the power switch to position 2.

Place balance and PC (or keyboard and flat screen) onto the desk as shown in the cover
page. Other options also possible.

Connect the balance and the PC to the analyser. See operation manual “Electrical
Connections”.
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CRUCIBLES DISPOSAL
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Place the drum ( 1) onthe floor, as shown indrawing L.
Adjust the height of the tube ( 2 ) with the winged nut ( 3) so that the top of the tube (2)

has a distance of about 5.5 to 6 cm from the plastic plate (4 ).
Position the drum (1) in a way that the middle of the tube ( 2 ) is underneath the marker

(5) that sticks on the plastic plate ( 4 ).(disposal position)
The tube ( 2) is eccentric to the lid ( 6 ). The drum (1) can be turned to the most
convenient direction and the middle of the tube ( 2 ) still remains underneath the

marker (5).
The window ( 7 ) allows a view of the level of crucibles in the drum.
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UPDATING THE LOADER SOFTWARE

Requirements:
PC with LPT (printer) port.
Printer cable for LPT (standard cable).
Supporting operation systems or DOS, Windows 95/98/XP Pro (others are not tested yet).
Remark:
Itis not a must to use the same PC that is used for running analyses. Any other PC can also
be used.

Hardware preparation:
Turn off the analyser (set the mains power switch to position 0). Actually you only need to
have the loader board switched off.
Remove the plug ( 9) from the loader board. See drawing I.
Connect the PC via LPT cable to the connector (10) of drawing I.

Reprogram microcontroller:
Download the new software. Itis the version sent by ELTRA in a single ZIP archive.
Unzip the files in the temporary directory and run the PROGRAM.BAT. After several
seconds the new software will be transferred into the microcontroller’'s memory.
The next page describes the possible messages.
Disconnect LPT cable.
Connect the plug ( 9) again.
Now the loader is ready to run again. (switch on power etc.)
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The following screen is ok:

The following screen shows a wrong connection:

The following screen is displayed after an error while transferring:

RUNNING ANALYSES

Start the PC-software PLOTCS. See operation manual

Use the loader software within PLOTCS to run the loader as described in the next chapter
SOFTWARE.

NOTE: The ERROR MESSAGES of the loader are valid also in analysis mode.
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PC-SOFTWARE

Click the button LOADER to switch ON and OFF the LOADER mode.
With switching OFF, all entries for the LOADER are stored and are available next time you
switch ON the LOADER.

When you start the LOADER the first time, both fields are empty.
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Entering the sample ID and weight to layer A.

Click APPEND button
Remark: Screenshot was done using German WINDOW S (German words: Warnung, Ja, Nein)
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All prepared lines transferred, layer A empty and START button activated.

First sample selected, button Cancel activated, layer B selected for more entries.
Cancel will interrupt the sequence after the end of the current analysis.

Result ine at the end of the analysis; next sample will be analysed.
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Process cancelled during third analysis, meanwhile samples entered to layer B.

Clicked to button APPEND: Warning.

Lines of executed analyses cleared; entries of layer B appended; layer B empty.
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LOADER clicked OFF: back to normal mode:
Results from LOADER shown in the listbox: AO1 to A04.

ERROR MESSAGE: No oxygen pressure for the start of analysis A05.
THE OXYGEN FLOW IS SWITCHED OFF!
Sample already loaded to the furnace. Sample data still available. (Write down to carry out the

analysis of this sample in manual mode.)
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Click ‘oK’ to the error message: The analysis data is invalid; the loader process is terminated,
the gas flowis switched on again (that means the software does no more inhibit the gas flow).

Double click a line to edit the ID code or the weight. Confirm with return key.
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For extended changes exit the LOADER mode, select FORM PAGE and TEXT FILES.
You will find ‘'TVM’ and ‘TVMA' ... ‘TVME’ containing the LOADER data.

Make your corrections and save it using the original name.

You must not have empty lines within the text!
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