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[57) ABSTRACT

A weighpan is controlled by a microprocessor to tare
itself between successive weighings and the micro-
processor resets the weight at which supply to the
weighpan is regulated in accordance with a shortfall or
excess delivered on previous weighings.
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WEIGHING CONTROLLING FLOW RATE WITH
TARING BETWEEN WEIGHINGS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention relates to regulating the supply of
material by weighing a succession of similar quantities
of material. Such method might be practised in connec-
tion with the supply of fibres to a carding machine for
use in the manufacture of spun yarn or of stitch bonded
fibre fleece fabric.

In such a context fibres are dropped on to a weigh-
pan, the supply being cut off when the indicated weight
reaches a certain value. The fibres are then dropped or
pushed off the loaded weighpan, and loading of the next
batch begins anew.

Although quite sensitive weighpans have been devel-
oped, the weighing process remains less than satisfac-
tory as a method of regulating the supply of material.
For one thing, the tare weight of the weighpan can
change because of fibres randomly caught and carried
by the weighpan through a number of successive
weighings. On top of that there is a time lag between the
weight on the weighpan reaching a predetermined
value and the moment when that weight actually stops
increasing. This results in an “overshoot” of unpredict-
able size that results in an excess or a shortfall of mate-
rial as compared with what is desired.

The invention provides a system by which these
shortcomings can be avoided and which better regu-
lates the supply of material.

The invention comprises a method for regulating the
supply of material in which a succession of similar quan-
tities of material is weighed at a point in the supply line,
the material being loaded on to a weighpan and the
loading cut-off when a preset weight is reached when
the weighpan is cleared for the next weighing, charac-
terised in that the weighpan is tared at intervals during
the operation and the delivery of material at each
weighing is controlled by the amount delivered in a
previous weighing or weighings.

Advantageously, the weighpan is tared after each
clearing.

The delivery of material at each weighing may be
controlled by determining the amount of material called
for, or by determining the period between successive
weighings—or by a combination of both of these meth-
ods.

The implementation of the method according to the
invention is probably best achieved, in most cases, by
microprocessor control. The microprocessor can most
simply be connected to the weighpan where existing
equipment is to be converted to operate according to
the invention. The weighpan already actuates the cut-
off of supply to itself, and the simplest application is the
interposition of the microprocessor between the weigh-
pan and the supply cut-off. Taring is simply a matter of
re-zeroing so that the cut-off signal is given when a
predetermined weight increment is reached, rather than
a predetermined total weight.

One embodiment of a system for regulating the sup-
ply of material in accordance with the invention will
now be described with reference to the accompanying

5

10

20

30

35

45

50

55

60

65

2
drawing in which the single FIGURE is a diagram-
matic illustration.

The FIGURE illustrates a fibre delivery duct 11 with
a valve 12 that can be opened and closed to control the
flow of fibres to a weighpan 13. The weighpan 13 has,
as shown, two load cells 14—though of course any
number, usually up to four, can be used according to
conventional practice. The load cells 14 are connected
to a microprocessor 15 programmed to control the
operation in a way to be described in more detail below.

Clearing of fibres from the weighpan 13 after each
weighing is effected by an hydraulic or pneumatic
weighpan-dumping arrangement 16 that opens the
clamshell like pan 13 and drops its load on to a con-
veyor 17 for removal to some point at which the fibres
are put to use.

In operation, the system is similar to the usual system
in which, when the weight of fibre in the weighpan 13
reaches the preset value, a signal is given to shut the
valve 12. Although no more fibre flows past the valve
12, however, fibre that has already passed the valve
before it closed but after the pan reached the preset
weight, continues to fall on to the pan making it over-
shoot the preset weight. The fibres in the weighpan 13
are now dumped on to the conveyor 17 by actuation of
the arrangement 16.

However, the new system differs in two material
aspects. First is that the weighpan 13 is tared between
successive weighings. Previously, fibre being what it is,
would get caught on any snags or projections on the
weighpan and build up over a period of time. This al-
tered the tare weight of the weighpan 13, and this effec-
tively altered the preset weight increment required to
actuate the cut-off.

Fibre that gets caught in this way in the new system
is of no account in regard to the preset weight in-
crement—the microprocessor 15 automatically resets
the starting point to zero before each weighing and then
actuates the valve 12 only when the preset weight incre-
ment has been reached. In this way, the weighpan is
tared without its weight actually being observed.

The other difference lies in this, that the microproces-
sor automatically resets the weight increment at which
the valve is closed, in accordance with what happened
in a previous weighing or on previous weighings.

According to one arrangement, the microprocessor
would operate thus: If the system calls for a weight of 1
kg to be delivered each minute, the arrangement would
be set to a one minute operating cycle. On the first
weighing let us suppose there is an overshoot that puts
a 100 gramme excess into the weighpan. The micro-
processor now resets the system so that on the next
weighing, the valve 12 is closed after only 800 grammes
have been loaded. Assuming there is now an overshoot
of 100 grammes, the actual amount dumped (assuming
no fibres are caught on the weighpan) will be 900
grammes. This brings the total for two drops to 2000
grammes—as required.

If the microprocessor now adjusts the system in ac-
cordance with the last preceding drop, it will close the
valve after 1000 grammes have been loaded, expecting
the same overshoot of 100 grammes to bring the total up
to 1100 grammes. On the following drop, it will cut
back the valve-closing point to 800 grammes again to
give a total of 900, again averaging out the drop rate to
1000 grams/minute. Of course if there is any variation
in the tare weight of the weighpan or in the amount of
the overshoot, these will also be compensated for.
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An alternative way of proceeding is to arrange for
the valve 12 to be open for a fixed period of time, so as
to deliver an approximately uniform amount of fibre at
each weighing, but to regulate the frequency at which
the valve is opened in accordance with the error be-
tween the desired and the actual delivery.

The improved accuracy obtained in accordance with
the invention is especially useful in blending fibres.

The microprocessor used can be assembled from
readily available components and programmed to suit
particular requirements in accordance with known prin-
ciples of microprocessor technology. If a large enough
capacity is provided, the same microprocessor can con-
trol the activity at a number of weighpans, and it may
have a visual display unit (VDU) to indicate the system
settings and the state of affairs at any weighpan. It can
also log the activity for record and inventory purposes.

The use of the system is not of course restricted to
weighing fibres for textile purposes. The invention is
applicable to weighing out all manner of particulate or
“flowable” materials that present problems using con-
ventional methods.

The description with reference to the drawing is, of
course, by way of illustration of the principles involved
rather than being a description of any particular em-
bodiment. Thus, where we refer to a “valve” it is to be
understood that this stands for any arrangement that
can be controlled to feed or admit material. In the case
of textile fibres, the “valve™ would usually be a spiked
lattice that is set in motion to feed fibres and stopped
when the feed is to be interrupted.

One or more alarms can be built into the system to
warn, for example, of over—or underweight batches
outside predetermined limits, or of malfunction of some
aspect of the system.

What we claim is:
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1. A method for regulating the continuous supply of

material, comprising the steps of:

{a) taring a weighpan;

(b) loading a first quantity of material in said weigh-
pan;

(c) comparing the weight of said first quantity with a
desired weight and determining the difference;

(d) discharging said first quantity to a subsequent
process requiring a consistent quantity of said ma-
terial per unit time;

[taring said weighpan;]

(e) determining a second quantity based upon com-
paring said difference and said desired quantity;
() loading said second quantity of material in said

weighpan;

(g) discharging said second quantity to said process;
and

(h) repeating [the above] steps b through g whereby
a consistent quantity of material is delivered to said
subsequent process.

2. A method for regulating the continuous supply of

material, comprising the steps of:

(a) taring a weighpan;

(b) loading a first quantity of material in said weigh-
pan in a first unit of time;

(c) comparing the weight of said first quantity with a
desired weight and determining the difference;
(d) discharging said first quantity to a subsequent
process requiring a consistent quantity of said ma-

terial per unit time;

{e) after a second period of time, repeating [the
above] steps b through d while varying said second
period of time based upon said difference, whereby
a consistent quantity of material over time is deliv-

ered to said subsequent process.
* * L * *®
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