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Introduction

Throughout almost all  industrial
processes, the measurement and comtrol
of weight is one of the most essential
needs. Yet, it is often a requirement to
which so little attention is given that the
outcome borders upon the ludicrous.

Consider the fact that many financial
executives in plants handling thousands
of kilogrammes of valuable material will,
without question, accept weight figures
hand-written by men in the lowest labour
grades. These operators are expected to
record weights or accurately dispense
weight for hour after hour, whilst
manipulating ancient beam scales, or
reading figures on badly selected dial
scajes. Their weighings are then scribbled
down and confidently fed into highly
sophisticated data-processing machinery,
and the results are accepted as a faithful
reproduction of what is happening in the
plant.

Similarly, the control of formulae in
the preparation of vast quantities of
products still remains in the hands of
semi-skilled operators, using the most
primitive of equipment. Heavier and
heavier wage bills are footed for lower
and lower standards of human reliability.

The more progressive manufacturers,
however, are making use of the great fund
of knowledge available from suppliers of
automatic equipment. Some of the most
important and highly-developed facilities
available for the purpose cover the field
of automatic weighing equipment for
powder or liquid ingredients.

Automation and Control

In the last few years there has been a
noticeable movement in the coloration
industry towards greater automation and
control. A number of companies have
made significant  improvements in
efficiency by installing sophisticated dye
cycle controllers such as Celcons, Ram-
setters, etc., but are still not controlling
an equally important area — namely the
dye kitchen or drugstore. A large number
of companies are still using old and
out-dated weighing equipment, such as
the semi-automatic type guite commonly
used by butchers many years ago, with
the inherent problems associated with the
type of equipment, i.e. possible machine

errors, lack of balance sensitivity, taring
errors, as well as errors due to the
operator having to make mental calcula-
tions — adding the weights placed in the
weight pan, plus any reading on the dial.
Some people of course may be using
modern balances, but the same problems
could arise. The main problem with all
these types of machine is that when a
weighing error has occurred the dyer has
no immediate means of knowing.
Inevitably he finds out several hours later,
but any extension of dyeing time is an
erosion of profit margins.

One other area which should be con-
sidered, whilst not directly a dyeing
problem, is the recipe instructions; many
of these are handwritten. If they were to
by typed, operator's errors, due to mis-
reading the types of dye or weights to be
dispensed, should be eliminated.

Weighing Equipment

The scale is a basic element in automatic
weighing systems. Overall accuracy of the
system is directly proportional to scale
performance, and is the determining
factor in a succesful preduct. It is
essential to know something of modem
scale technology as applied to the
industry before making decisions.

Weighing is a means of measuring a
gravitational force upon a mass. Detecting
this measurement is most commonly
done either mechanically or electronic-
ally, some of the latter being more
sensitive to slight deflections. In an auto-
matically indicating mechanical scale of
the type considered here, a known weight
is moved by means of a cam until it
counterbalances the unknown weight of
the material in process. The meovement is
measured and indicated by means of a
pointer.

Flectroni¢ weighing is done by
measuring the tension or compression in
the steel column of a load cell by
detecting the changing resistance of a grid
wire bonded to the bar with a resistance
strain gauge. In other applications it may
be done by detecting the displacement of
the core in a linear differential trans-
former, orbalances using force coil devices.

[t has become common practice to
use electronic detection and indication as
well as  mechanical detection with



electronic indication.

Mechanical scales of low capacities
are relatively inexpensive; they provide
high accuracy, lend themselves to control
equipment, serve as accurate primary
elements for electronic controllers and
can withstand considerable overloads
with relatively little sacrifice of accuracy.

Electronic load cell scales are easily
protected from corrosion, can easily
provide indication of weight at any point
remote from the scale platform, and are
easily adapted to controls. The combina-
tion of electronic load cells with mechani-
cal lever systems is now commonplace.

The development of weighing equip-
ment with print-out devices has gone a
long way towards eliminating some of the
problems of the drugstore by giving the
dyer control over the colour weigher. If
one looks at the average package or piece
dyehouse, the majority of them would
require two weighing machines to cover
the range of weights dispensed within the
required accuracy, e.g. a small balance
which can weigh a maximum of either
1200 grammes or 3 kg with increments of
0.1 g for the small weighings, and one
larger machine of capacity 15 kg or 25 kg
with increments of 5 g. There is little
point in using a machine with a capacity
larger than 25 kg, as the majority of
dyehouses weigh into stainless steel
buckets and one cannot put more than 12
kg into a bucket. It is possible, of course,
to use a larger container, but then there is
the problem of handling.

Each of the weighing machines
selected would be fitted with output
devices (o transmit the weights to a
control unit. From here the weight may
be recorded by a number of different
means, together with additional data such
as batch number, identification codes of
the dyes, operator’s number date, etc.

The ways in which the information”

may be entered vary, to allow maximum
flexibility to the particular requirements.
The devices which one would use,
depending upon operational requirements
and environment, would be a rotary
setting switch, plastic pre-punched cards,
keyboards, transmission from a mini-
computer, The way in which the material
may be presented varies from a simple
LED digital display to hard-copy print-
out on tally rolls, self-adhesive labels
which may be stuck on to the recipe
instruction card.

The same information can be
reproduced on paper tape or magnetic
tape for use with a computer system for a

complete stock and cost control system.

The types of equipment already in
use in drugstores can be broken down
into four basic categories.

1. SIMPLE SYSTEM WITH PRINT-OUT
ON TALLY ROLLS

This would consist of two or more
machines of the correct capacity and
accuracy with a digital read-out of
weight, Each machine would be fitted
with an auto-tare button for automatic
taring of containers; a control panel on
which one would have a facility for
setting a four-digit dye code, and the
print buttons for weigher one and
weigher two; and finally, a printer of the
tally-roll type in duplicate so that one
could use the copy of the prints made
during a day to do a simple addition on
an adding machine to obtain daily totals
of dye for stock control, the copy being
torn off as the weighing is done and
attached to the recipe for checking by the
dyer.

Example of Print-out

Scale No. Dye Code Weight
H 3754 10000.0 grammes
2 4753 33.1 grammes
1 4862 2000.0 grammes

Method of Operation:
The operator

1. receives the recipe with the amounts to
be dispensed;

2. places an empty container on the
selected weigher, presses the auto-tare
button which will zero the display;

3. collects the dve and dispenses it, read-
ing the display until the correct weight
is showing;

4. checks the dye code on the drum and
sets a code on the control panel, then
presses the print button:

5. repeats operations 2 to 4 for the next
weighing;

6. after the recipe is completed, tears off
the tally roll and attaches it to the
recipe.

2. SYSTEM WITH WEIGHT
TOLERANCE FOR WEIGHT CHECK-

ING
This system has been adopted by several

companies as offering a little more con-
trol and sophistication. In principle it is
very similar to the system above in that
the weighing machines would be the
same. The main difference is in the
control panel and the method of opera-
tion. The control panel would still have
the dye code switches, but in addition
would have switches for set dye lot
number, set weight required, select
weigher push buttons and a green and
amber lamp.

Method of Operation:
The operator

1. sets the dye code, lot number, and
weight required on the control panel,
before dispensing the first ingredient;

2. places an empty container on the weigh-
ing machine and presses the select
weigher  push  button. This auto-
matically tares the machine and illumi-
nates a green lamp to indicate the
machine selected, and allows dispensing
to proceed;

3. when the material dispensed is within
the tolerance of the set weight
{tolerance normally * one scale
division), the amber lamp lights up to
indicate that no more material should
be added;

4. if the amber lamp is on and the scale is
steady for a period, the system will
automatically print the scale number,
lot number, dye code and net weight
showing on the scale, and line feed
ready for the next weighing;

5. operations 1 to 4 are repeated for the
number of dyes to be weighed.

3. STOCK CONTROL COMPUTERIZED
SYSTEMS

For computerized systems, ideally one
would have a large platform machine on
which the yarn to be dyed can be
weighed accurately. The yarn would be
allocated a dye lot number and this
information would also be on memory in
the computer. The dyer would then key
in any variable information and a recipe
instruction card would be produced by
the computer. This card would be given
to the colour weigher in the drug store.
The operator would then use a weighing
system in the drug store to dispense the
colour according to the recipe prediction,
and attach the print-out to the original
recipe. Typical information on the print-
out would be shade number, dye lot
number, scale number, dye code and
weight dispensed. The hard-copy could
then be checked by a shift dyer to ensure
that the correct dye had been taken and
that the correct weight had been dis-
pensed. The above information could be
stored on magnetic or punched paper
tape. This tape could then be used with
the computer at the end of each day or
week.

Typical Print-out for Full Stock Analysis

Dye Quanrity Minimum Maximum

Code used Stock Stock Stock Value
A123 5755 32.000 25.000 50.000 £174
B769 6.450 17.000 25.000 50.000 £106
B837 9.175 16.400 16.000 30.000 £ 82

1. Code all dyes so that they are identifi-

able by type and supplier.
2. Determine minimum stock levels by the
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rate of dye usage and supplier delivery
time.

3., Establish maximum stock levels,
although these may need revising as the
frequency of usage changes beyond
normal fluctuations.

4. Stock valuations must reflect the actual
purchase price of stock, as there may be
cases where certain dyes will have stock
levels of more than one purchase price.

Stock Requisition Control

The stock requision control could be used

in the ordering of dye. Obviously it is

quicker to have the computer do the

searching than to have to view manually.
The format of stock requisition control

could be as follows:

Example of the Format of Stock Requisition

Control

Dye Stock Maximum Weight
Code Stock  to Order
B769 17.500 50.000 25.000

Cd461 16.400 75,000 50.000

1. The stock requisition control selects
dyes that are on or below the minimum
level.

2. The dye order weight is calculated by
comparing stock levels with maximum
stock holding. The maximum stock
holding needs to be flexible so that the
re-order weight can be rounded off to
the dye supplier’s standard container
size.

Possible Recipe Control (Example of Typical
Print-out)

Recipe No, 3162
Standard Weight

Dye (kg)

Al123 1.200

A287 0.600

C111 3.900

Fe79 0.290

K179 3.500

K912 2.250

K556 7.000
Dye Lot No. D941 Vat No. 3 Date 8.3.78.
First dyeing Add 1 Total dye used

Al23  1.200 0.060 1.260 + 5%

A257 0.600 0.110 0.710 + 18.4%

Cl11 3.900 3.400 4.300 + 10.26%

679 0.290 0.296 ......

K179 3.500 0.200 3,700 + 5.7%

K912 2.250 2.250 ...

K556 7.000 7.000 ......

Cost

Standard time 3.33 h Standard dye  £40.41
Actual time 6.00 h  Actual cost £46.48
Efficiency 55% Cost Result +15%

1. Once a recipe has been established, the

standard dyeware and standard method
instruction can head the recipe control.

2. The recipe control can be published
after, for example, ten dye lots, less if
the recipe is not used very often.
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3. It is possible to have a summary of
dyeware used at the end of the recipe
control, and the percentage increases of
each dye relative to standard.

4. A true cost of the recipe shown and a
cost result of the whole dye lot can be
established.

5. The effective utilization of the recipe
can be published in the summary.

There are many different systems one can
use. Most stock control systems have to
be engineered to suit the requirements of
a particular customer. The above is purely
an example to illustrate the possibilities.

4. SYSTEM WITH COMPLETE COM-
PUTER CONTROL

This system has been used quite success-
fully in the printing side of the industry.
It again consists of two scales; of
capacities 200 kg and 10 kg, two display
panels and a purpose-built mini computer.
The mini computer is programmed with
all the necessary standard recipe informa-
tion so that when a particular run of
cloth is required, the dyer enters into the
computer the dye number, length of
material to be printed and the pattern
number. The computer then calculates
the amount of dye and thickening paste
required and indicates on a panel adjacent
1o the appropriate weigher the type of
material required and weight required.
Provided that a drum or container has
been placed on the scale, the system will
auto tare. The correct valve will then
open and the material start to flow. When

the weighing machine output is in
coincidence with the requested weight a
signal is given to close the valve. The
weight showing on the scale is then
scanned and checked by the computer. If
within the correct tolerance, the next
material required will be displayed and
the cycle repeated until the weighings are
complete. From this system the customer
has a complete stock control program on
the mini-computer.

Conclusions

Of the majority of companies that have
installed dyehouse systems, only a few
are using the computer stock control side
of the system. Most are using the
weighing system to control the operators
weighing out dye. This has resulted in an
increase in production and a small saving
in the amounts of dye used. Figure 1
illustrates the resuits from a dyehouse
which has installed such a system. The
graph shows that there has been a con-
siderable saving in production time, in
that the number of unproductive hours
has been reduced. Figure 2 shows a typical
dyehouse weighing system.

Obviously there are many other
factors which affect the area where dyes
are weighed, but one must look at these
in relation to the operation of each
individual company. To obtain the
optimum effect of such a system, one
must relate the initial cost of the equip-
ment to the overall benefits resulting
from its installation.

DISCUSSION

Mr W. H. Jones: Would you explain your
graph  which purports to show the
benefits occurring from the installation of
the weighing system.:m.

Mr Bulmer: The top line of the graph
represents results of total non-productive
hours in the dyehouse; it was tabulated
by the management services department.
This is not necessarily totally attributed
to the drug store.

The bottom two lines of the graph are
self-explanatory. They show the number
of redyes and additions. The dotted line
shown on week 41 represents the time of
installation of the new weighing system
in the drug store. As you can see from the
graph, there is a decline in the number of
non-productive hours and the number of
additions and redyes.

During week 2, all recipes processed
were put through the weighing system; at
the same time a quality control check on
the print-out and results was monitored.
It can be seen that from this time there
has been a dramatic decrease in both total
non-productive hours, and redyes and
additions,
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