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The development of the Mettler electronic precision balance
began nine years ago, with the PE1l (capacity 11 kg,
readability 0.1 g). Since then, as in other areas of electronic
engineering, progress has been rapid. Dramatic advances have
been made in balance technology, and today's generation of
electronic precision balances is as different from the PEI1 as
that early pioneer was different from its predecessors. That
first electronic balance, like previous laboratory balances, had
a beam resting on knife edges. It differed basically from its
forerunner, viz. the top-loading mechanical balance, only in
the method of observing the result. The PE1] detected a
movement of the beam when a weight was placed on the pan
by electronic means instead of the operator reading the result
from an illuminated scale. The advantages of that first
electronic balance were that an unskilled operator could
weigh with great precision without observing the balance. The
output could then be fed directly into the laboratory
computer. Computerization of laboratory data collection and
evaluation was beginning to develop at that time.

The latest electronic balances, the PL series, are fully
electronic, there is no beam. Any slight movement when a
weight is placed on the pan is detected by a photocell. The pan
is returned to its original position by a compensating current
in an electromagnetic coil. The magnitude of that compensa-
ting current is measured and displayed digitally after conver-
sion to a precision weighing. At present such balances cover
the range from the PL200 {capacity 220 g, readability 1 mg)
to the PS15/30 (capacity 30 kg, readability 1 g). The new type
of balance has been introduced into laboratories for everyday
use (not usually with computers) and is well on the way to

replacing the mechanical balance. The electronic balance,
however, has features which equip it for use in other areas.
Precision weighing can now be taken out of the laboratory
onto the factory floor.

Features of the Electronic Balance Which are Useful in
Industrial Automation

Ease of Use

There is only one control bar for switching on or off, setting
to zero, or taring out a container, There are no knobs to turn,
level to set, or micrometers to read. The balance can be used
by unskilled non-scientific faciory personnel. In addition, the
balance will withstand an industrial environment; for example,
it is resistant to accidental contamination by chemicals or
spraying with water.

Absence of Beam

This results in a dramatic increase in ruggedness and reliability.
In the past, beam baiances placed on a factory floor have
needed great care from operators. The problem of vibrating
machinery meant that the all-important knife edges had to be
replaced at frequent intervals to retain the specified accuracy
of the balance. In some locations the illuminated scale was
impossible to read. The eclectronic balance is less easily
damaged by vibration or misuse. Furthermore, the electronic
weighing system can average out vibration effects by assessing
weights over an extended period. For example, over a period
of 4 s even a lively, moving animal can be weighed accurately.

Digiral Output

The output of the balance can be fed into a variety of
data-receiving equipment. The importance of this feature is
that a precise weighing can be taken without the possibility of
an operator’s mistake. A weighing system can check procedure
automatically at all stages. It can check that the balance reads
zero before beginning. The automatic stability detector can
check that the read-out is stable before transfer of the weight
to the data receiver. The stability detector is set to a range
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between 1 digit and £50 digits. The balance will not transfer
a weight if the reading varies by more than that setting. The
data receiver can be a simple printer to give ‘hard-copy’ of
results, i.e. a retrospective check on what has been done. It can
be a more sophisticated system which tells the operator what
weight is required, checks the weight before allowing the next
operation and stores the results for evaluation later. The most
obvious advantage of the digital output is of course, that the
large well-lit digital display can be read easily without error.

Automatic Taring

This is a feature of specific interest in compounding of
mixtures. A container can be placed on the balance and the
read-out set to zero. A component can then be weighed and
the weight recorded. The balance read-out can then be reset to
zero and the procedure repeated. This mode of operation can

be continued throughout the balance range and makes
preparation of mixtures quick and easy.

Examples of Balance Systems

Electronic balances have now gained a good reputation in
factory production and packaging, quality control and formu-
lation departments. They can be linked to simple printers and
desk-top computers to check filled packages and sugpest
adjustments of filling machines.

They can alse be linked to an infrared dryer and an x—y
recorder to plot a drying curve, i.e. moisture loss against time.
One system of this type, but without the recorder, is used by a
firm of dyestuffs manufacturers to control an improved dryer.
After a set drying period the balance read-out is frozen and the
moisture loss is displayed, thus enabling drying of the dye to
be controlled.



