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A bar-code laser system for sample number reading was integrated into the
FAG* Alpha-Beta automatic counting system. The sample identification by
means of an attached bar-code label enables unmistakable and reliable
attribution of results to the counted sample.
Installation of the bar-code reader system required several modifications:
(I) Mechanical changes in the automatic sample changer, (II) Design and
production of new sample holders,. (Ill) Modification of the sample planchettes,
(IV) Changes in the electronic system, (V) Update of the operating software of
the system. The scheme of the integrated new system is shown in fig. 1.
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Fig 1: Scheme of the system including the bar-code reader

Mechanical modifications:
Due to mechanical limitations, and in order to minimize the modifications in the
sample changer and its original operation, it has been decided to integrate a laser
bar-code system which can detect the number from a distance of 15 cm. The
bar-code reader is placed in the lower part of the loading device, between the
feed unit and the detector. An adequate slot was cut to enable the passage of the
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bar-code laser beam. A bar-code label is attached to the bottom of the planchette
holding the sample, which is placed in the sample holder, so that the laser beam
scans the sample code on its way to the detector, before the counting starts.
The holder's motion along its path is achieved by means of a moving bar that
pushes the holder on two parallel tracks. Because it moves freely, the holder
may turn during its movement, which may cause out of range reading angles. In
order to ensure an only limited turn of the holder and laser beam passage to the
planchette bottom, a new holder was designed with a flat area at the contact
surface to the moving bar and with a hole structure. The new holder is made of
PVC instead of aluminum and needs less material and its weight was reduced by
25%, thus the number of samples which can be loaded on the sample changer
was increased accordingly. A scheme of the new sample holder is given in
figure 2.

Fig 2: The new sample holder

Electronic modifications:
The bar-code reader installed in the automatic sample changer system is from
Symbol Technologies**, model SE-1022. The hardware control method has
been chosen for operating the bar-code reader instead of software control via
serial communication channel, in order to achieve independent control, simple
operation and reliability. The bar-code reader has been initiated to scan code 39.
This code was selected since it employs letters, numbers and enables reading of
many characters. The bar-code reader control lines are connected to the existing
I/O card in the computer (Contec***, model PIO-48W(PC)). A communication
adapter card has been designed and built to convert the bar-code reading data to
the RS-232 communication standard. This data is transferred to COM-2 of the
computer, at a rate of 9600 bytes per sec.

Software update:
The operating software contains a new subroutine written to handle the bar-code
reader on/off, scanning, identification and alarm conditions. The bar-code
scanning process is initiated 10 seconds after the start command to the sample
changer. The control of the bar-code reader operations is performed through the
I/O card. Up to four readings are attempted for the code identification. If a code
is identified, the scanning process is stopped and data is transferred to COM-2.
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The bar-code reading is displayed and saved on a file together with the results
attributed to the sample. If no bar-code number was detected, an audible alarm is
activated and a corresponding message is displayed and printed without stopping
the counting cycle

Bar-codes numbers including parameters like sampling location, type, weight or
volume, enable automatic normalization according to the specified data. This
unique sample number linkage to the results enable sample identification and
direct data handling and it cancels the need of operator interference, with the
result of time sparing and increased reliability.

* FAG Kugelfisher George Schafer KGaA - Erlangen Germany.
** Symbol Technologies Inc., 116 Wibur Place, Bohemia, NY 11716 U.S.A
***Contec Microelectronics U.S.A Inc., 2188 Bering Drive, San Jose, California
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