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SYNOPSIS 

This thesis deals with the problems associated with 
production planning and control in jobbing/batch foundries 
and the use of microprocessor technology to assist foundry 
management to overcome these problems. The research deals 
with three specific areas. 

(1) Identification of features contributing to the 
problem. 
(2) Defining the requirements for a production control 
system. 
(3) Using microcomputers to assist production 
controllers in their task. 

Since foundries provide a service, the objective of 
production control systems should be to achieve a reasonable 
balance between maximum on-time deliveries and efficient 
utilisation of resources. Information required for job 
selection is considered to be the root of the problem. 
Detailed scrutiny of the problem reveals that production 
planning in jobbing/batch foundries could be best achieved by 
combining the intuition of the production controller with the 
information processing power. of the computer. Hence it is 
advocated that the establishment of an ‘information system' 
and more informed procedures for job selection should 
constitute the basis for production control. 

The computing complexity required for a foundry production 
information system is comparatively small compared with that 
required for other manufacturing industries and a wide range 
of low cost microcomputers have adequate capacity for sucha 

system. 

The proposed microcomputer based production control system is 
expected to cost about £8000 for a foundry handling up to 
1000 live orders. Case studies conducted during the research 
indicate that microcomputer based systems can contribute 
significantly towards better production control, although it 
is too early to generalise on specific savings in production 

control staffing. 

Limitations were evident, with respect to speed of execution 
and data storage capacity of low cost computer hardware. 
However this could be overcome by using the latest versions 
(16 bit) of microcomputers, ‘winchester drives', and re- 
organisation of the data base. 

Key-words:- Jobbing/Batch Foundries, Production Control, 
Microcomputer, Information System.
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Chapter 1 

1.0 Introduction 

If a manufacturing organisation is to function effectively 

and profitably, management must make effective and timely 

decisions. Production control is one of the important tasks 

of management where decisions have to be made frequently (or 

on a continous basis). This involves planning the production 

programs, publishing documents, recording performances, 

comparing with planned programs, reporting the variances and 

taking corrective action when necessary. Manual production 

control systems, although not different to computerised 

systems in principle, suffer from natural time lag. As 

observed by Drucker (16), time is a unique resource which has 

a totally inelastic supply and is totally irreplac&ble. The 

main purpose of using computers in production control 

applications is to compensate for these inherent limitations 

of time. 

The role played by a computer in a production control system 

is seen by many as to act as an information depot anda 

calculating machine. Its function is to capture and process 

data relating to a large amount of transactions which 

continuously take place in a manufacturing environment. The 

processed data is usually presented to management in the form 

of reports on past events and plans for action. Computers do 

not make important decisions in the production control



function but they could assist in providing timely and 

accurate information to assist decision making. Computer 

based production control systems can help to study bigger 

problems, evaluate more alternatives and aid in the search 

for an optimum solutions. 

Most production control decisions can usually be best arrived 

at by combining the information storage capacity and 

processing power of the computer together with the human 

intuition of the production controller. The use of a computer 

makes it possible to plan production activities in detail, 

quickly and more easily, than it would be possible using 

manual methods. It could also provide an additional facility 

to management to evaluate the various production planning and 

control methods and improve current practices if possible. 

Burbidge (10) classifies production systems into three types 

(fig 1):- 

(1) Implosive systems 

(2) Process systems 

(3) Explosive systems 

Foundry production could be categorised as an implosive 

system where one basic raw material (metal) is used to 

manufacture different products. As observed by Watts (58), 

the main features which distinguish production control in



(1) Implosive (eg. Foundry) 

  

    
  

(2) Process (eg. Cement, Chemicals) 

(3) Explosive (eg. Assembly) 

= Input of materials - No of varieties 

Output of products - No of varieties U
s
 

Fig 4: Types of Production Systems



foundries from those of general engineering industries are:- 

(a) The production line is unidirectional ie, 

operations are carried out in a fixed sequence through 

the various work centres. 

(b) Considerable variation in the work content at 

various work centres due to casting shape, complexity, 

metal, inspection requirement and batch size. 

(c) Uncertainty of yield due to rejects. 

Due to the special nature of foundry production, the computer 

software needs to differ from the commonly available 

production control packages. During the last decade various 

attempts were made to devolop computer programs to suit 

foundry production control functions but had limited success. 

There are two major reasons for failure. Firstly the systems 

were based on expensive mainframe and mini computers. The 

majority of the foundries are small in size (table 1). Their 

turnover is small and the cost of implementing computerised 

production control systems cannot be justified. Secondly, 

these systems are sophisticated in design and inflexible in 

their function to cater for individual foundry requirements. 

These systems are usually more oriented towards commercial 

data processing activities (such as payroll, accounting and 

invoicing) than production control. Hence a very high 

proportion of the foundries still use manual systems. Most of



No of employees No of foundries % of total 

= 25 764 60.5 

26.— 50 LL 13.55 

Sie al00 130 10.3 

101 - 200 oF) TEST 

201° — 9500 85 6.7 

501 - 1000 13 1.0 

over 1000 4 0.3 

Total 1264 100.0 

Table 1. Foundry size by number employed.(1980/81) 

Source:- Foundry Industry Training Committee.



the foundries who desire the use of computers for production 

control find that the major contribution it can make is in 

handling the volume of routine clerical work which has to be 

undertaken within short time periods. Many foundries have 

adopted some printing aids such as line selection duplicators 

or copiers to speed up some of the procedure. Further 

improvements in these procedures such as calculations and the 

presentation of reports etc. require the assistance of a 

computer. 

Using computers for production control is not necessarily a 

matter of obtaining 'new' or ‘different' data but simply a 

procedure of consolidating and interrogating the data already 

available. This will normally lead to the elimination of 

excessive clerical effort and clerical errors while providing 

timely information in a form that will be convenient to 

handle. Further, by storing detailed data ina computer, it 

would be possible to retrieve information in new combinations 

that could not be obtained by manual procedures on a 

systematic basis. The emergence of low cost microcomputers 

has provided an opportunity to bridge this gap between 

inadequate manual methods and expensive computer based 

systems. 

The development of microprocessor technology and the 

shrinking of hardware cost have brought a wide range of 

business computers within the grasp of small foundries. Most 

noticable development is the availability of a wide range of



microcomputer systems in various shapes and. sizes. Certain 

makes of microcomputers available in the market posess most 

elements of a large computer. They can fit in to existing 

office space and are simple enough to be operated reliabily 

by existing production control staff. In contrast wages of 

clerical staff have risen both absolutely and relative to 

computer system prices. 

Software development for microcomputers has not kept pace 

with the arrival of hardware. There are practical limitations 

in using these systems for production control application 

compared with mainframe or minicomputers in terms of memory, 

speed of operation and data storage capacity. Many 

microcomputers need specially developed application software. 

The nature of these microcomputers and associated low cost 

supporting peripherals request a different philosophy in 

system design and software development. One of the major 

sourceg of frustration in the development of software for 

foundry production in foundries has been the relatively 

unstructured and nonstereotyped mature of the foundry 

industry itself, another being the lack of knowledge of 

software developers in foundry operations. 

This research is concerned with the investigation of the 

suitability of low cost micro computers to assist foundry 

management in production planning and control functions. If 

it has become cost effective to introduce computers in 

production control, it is essential to know precisely what



role the computers should play. As a result it is necessary 

to identify what is to be controlled, how it is to be 

controlled and how the computers can assist in this process. 

This involves analysis of production control procedures and 

development of suitable systems for production control and 

computerisation. 

Since most foundries are of a jobbing/batch nature and use 

sand casting technique, special attention is focussed on this 

type of situation. Most jobbing/batch foundries can be 

classified as small manufacturing systems and to have one or 

more of the following attributes:- 

(a) Relatively small share of the market. 

(b) Managed by the owner(s) in a personal way, without 

formalised management structure. 

(c) Subsidiories of large companies or tied suppliers 

of castings, which operates with relative independence 

on a day-to-day basis and have decision making 

capability 'on the site'. 

In the second chapter, the features influencing production 

planning and control in sand casting process are examined and 

the problems of scheduling are analysed. Chapter three 

contains discussions on the limitations of manual production 

control systems and the need for computerisation.



A literature survey on the use of computers in foundry 

production planning and control is reviewed in chapter four. 

This includes a review of existing foundry production control 

systems, the type of computers used, it's effectiveness and 

costs. In chapter five a specification of the requirements 

for a production planning and control system for’ fa 

jobbing/batch foundry is presented. The nature and the role 

of low-cost microcomputers is analysed and it's suitablity for 

foundry production control functions is discussed in chapter 

six. A description of a microcomputer based production 

control system developed during this research is presented in 

chapter seven. This demonstrates how a microcomputer can be 

programmed to plan and control production in jobbing/batch 

sand foundries. This research is conducted in collaboration 

with foundries some of whom have adopted the proposal. The 

impact of such practical applications were discussed in 

chapter eight. The results of the research is analysed and 

discussed in chapter nine. This includes an analysis of how 

the proposed system could be adapted to suit individual 

foundry requirements. Based on this analysis conclusions have 

been formed in the final chapter.



Chapter 2 

2.0.0 Production Control features of Sand Casting Process in 

a_jobbing/batch environment. 

The basic function of a foundry is to convert metal into 

desired shapes and sizes. The casting process has not 

fundamentally changed for centuries although the individual 

techniques have evolved and the properties of materials have 

become increasingly sophisticated. In many cases, casting is 

the simplest, most economical and possibly the only 

technically feasible method of obtaining the required shape 

and size of a component. Most popular of the production 

techniques is 'Sand Casting'. The reason for its dominant 

position lies in it's versatility with respect to weight, 

shape, size and material composition of any particular 

casting. 

Production in Sand casting begins with making or procurement 

of patterns and progresses through the process of mould and 

core making, casting, fettling, heat treatment, inspection 

etc until the finished castings are despatched. Figure 2 

shows the foundry production flow in a sand casting 

environment. All these activities require varied degrees of 

co-ordination for the organisation of manufacture. 

In the context of planning and control, production of casting 

could be divided into three distinct stages. They are:- 

=a



    

Pattern Making & 
Pattern Maintenance Metal Charge         

    

  
  

Mould Making Core Making Metal Melting                 

      

  

Core Laying & 

Box Closure         (PRE-CAST ING) 
  

  

  

  

  

  

  

  

(CASTING) Casting 

(POST-CASTING) Knockout Sehen 

Shot Blast 

Hydro Blast 
  

    

  
  

        

  

  

  

  

  

  

    
Scra 

Rectification Fettling zo 

Heat Treatment 

Aas Scrap 
Machining 

. Scrap 
Final Inspection   

  

          

Customer 
Returns Despatch             

Fig 2: Foundry Production Flow 
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(a) Pre-casting 

(b) Casting 

(c) Post-casting 

2.1.0. Pre-casting activities. 

The precasting activities consists of four main elements, 

namely pattern making, mould making, core making and molten 

metal preparation. 

2.1.1. Pattern making and Storage 

Pattern making is a highly skilled craft which usually 

involves the fabrication of a replica of the required 

component with due allowances for shrinkage in cooling. Ina 

jobbing situation, patterns are made of wood and/or plaster. 

Not all foundries have pattern making facilities and in some 

cases patterns are supplied by the customer or this work may 

be subcontracted by the foundry. 

On completion of the job the pattern is usually stored in the 

foundry. Foundries prefer to hold on to these patterns on the 

assumption that the customers will order more of these 

castings in the future. This leads to the build up of a 

massive pattern stores in jobbing environment. Some foundries 

have patterns in storage which not used for about five years. 

With every pattern in store there is a need for the storage 

of technical and historic information. 

a



2.1.2. Core making 

Cores are used as inserts in moulds providing the desired 

component shape which would be difficult to obtain by direct 

moulding. They are usually made with sands and binders and 

hardened by baking or gassing (fig 3). 

The core making program is normally dictated by the moulding 

schedule. Some castings have very simple or no core content 

while others have multiple or complex core content. 

Consideration should be given to core drying and transport 

time (if any) to the core assembly area. If the core making 

activity cannot cope with the corresponding moulding load, 

cores have to be made in advance. Cores made well in advance 

may deteriorate due to their shelf life or due to repeated 

handling. This could also cause storage problems and could be 

expensive. 

2.1.3. Mould Making 

Mould making (fig 4) can range from simple manual operations 

to highly automated production. The degree of automation 

depends to a great extent on the quantities of castings made 

out of a particular pattern at any one period. For manual 

operations, the sand is compacted by hand ramming or by 

sandslinger. With machine moulding the most effective results 

are obtained by jolting and sqeezing. 

= j3%



  

  

  
Binders & 

Core Box 
eonelsend Additives             

  

  

  

Sand Mixing 
  

      Core Making   
  

  

Core Baking 

or Gassing 
  

  

Core Finishing     
    

To Core and Mould 

Assembly 

Fig 3: Core Production 
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Moulding is the focal point of production planning in most 

foundries. Foundries usually plan the moulding program for a 

particular period to maximise moulding resources subject to 

metal availability and core making capacity. 

2.1.4 Molten metal preparation 

The type of furnace used for melting depends on the metal to 

be used. The ingredients are either pure metal, purchased 

scrap, foundry scrap or often a combination of these three. 

Molten metal can be directly tranported to moulding area by 

ladles or temporarily stored in holding furnaces for later 

use. It is a usual practice to melt more than one metal in 

one furnace at different times of the same day. 

Melting is a parallel activity to moulding. However it does 

not usually present problems of the same magnitude as core or 

mould making. The emphasis here is towards ensuring that the 

required metal is available at the specified time, and in the 

correct quantities. One other factor considered is the 

sequence of melting of different metals to prevent 

contamination. 

= 16 =



2.2.0 Casting 

In this context casting refers to the pouring of molten metal 

into the mould. All products of the foundry go through this 

stage. There are two important aspects in casting. Firstly 

the pouring temperature must be high enough to ensure metal 

flow, especially through thin sections in the mould, while 

preventing hot tearing due to excessive temperatures. 

Secondly there should be sufficient metal in the ladle to 

fill the mould cavity. Casting schedules are usually dictated 

by the availability of moulds. 

2.3.0 Post-casting activities 

After the casting process the component has to go through a 

series of processes to obtain the desired shape and quality. 

The number of processes required depends on the individual 

job. Various combinations of such processes for a steel 

foundry is given in Appendix 1. Post-casting operations can 

vary with the type of metal used for casting. Steel castings 

require comparatively more operations than iron or non- 

ferrous castings. The possible combinations of work flow 

through various work centres are illustrated by figure 5. 

= 17 =



 



2.3.1 Casting and mould separation 

Having cast and allowed to cool for sufficient time, the 

castings are knocked out from the mould boxes. The boxes are 

returned to the moulding area and the components transfered 

for subsequent operations. 

2.3.2 Shot blast/Hydro blast 

Both processes are used for initial cleaning of the castings, 

especially to remove any sand adhering to them. This is 

important in components with sharp crevices and cavities 

where it is unlikely that the complete sand removal has 

occured at the knock-out stage. The 'blasting' treatment is 

sometimes repeated at a later stage of production to provide 

a better finish to the casting. 

In this process castings belonging to different jobs may be 

mixed to obtain maximum throughput. This activity is not 

scheduled and job selection is therefore likely to be at 

random. 

2.3.3 Fettling 

This term refers to the activities involving the removal of 

exess metal from the casting to obtain the desired shape. 

This process may involve sawing, flame cutting, chipping, 

grinding etc. 

- 19 -



Organising the fettling schedule is one of the main problems 

in production control. This is mainly because of the 

different types of jobs arriving in the fettling area. Some 

of the jobs may have a negligible amount of work content on 

certain operations but could hold up other operations because 

many of the jobs on that mix may require this operation. The 

renumeration of fettling operatives are usually based on the 

weight of castings processed and consequently their 

priorities may differ from those of production control. 

Batches of castings may not stay together after knockout and 

this could be further split due to some castings requiring 

rework (eg welding). These rectified items may require an 

additional fettling cycle. 

2.3.4 Heat treatment 

Not all castings require heat treatment which may be used in 

one or many forms such as annealing, normalising, stress 

relieving etc., to obtain the required metallurgical 

properties. This process may be repeated at various stages of 

production. 

In the heat treatment stage castings may be mixed to get an 

economic load. The added problem is to identify the castings 

requiring a specific type of heat treatment process from 

available work load. 

- 20 -



2.3.5 Inspection 

Inspection may take place during any stage of post-casting 

process and the defective casting may be scrapped or sent for 

rectification. A final inspection is carried out before the 

castings are despatched. 

Some castings require intensive test and inspection 

procedures. They may include X-ray radiography, pressure 

testing etc. for which most small foundries have to use 

outside contractors. Hence inspection department will require 

advanced notification of such jobs to meet delivery targets. 

2.4.0 Mechanisation and Automation 

Like other manufacturing industries foundries are moving 

towards mechanisation and automation wherever possible with a 

view of improving productivity and to relieve men from 

undesirable tasks. Development initially concentrated solely 

on the moulding function. However core making took a big 

stride forward with the advent of core binders which 

permitted abolition of the drying stores, and through the 

development of new types of core making machines. The 

improved types of furnaces permit foundries to melt a higher 

tonnage of metal per unit time than was possible before. 

Mechanisation and automation present two problems to the 

production controller. Firstly, mechanisation is introduced 

- 21 -



at a cost and this demands a high plant utilisation to 

produce return on investment. Secondly, reduction in unit 

production time due to mechanisation, permits more jobs to be 

allocated to these plants in any one period. 

2.5.0 Manufacturing Strategy 

Foundries are in general independent or tied suppliers of 

components to engineering industries. The level of 

production depend on firm orders for castings from customers 

which in turn are dependent on the customers' sales 

performance. These customers may have accurate forecasts for 

their products but this information is not available to the 

foundries except in the case of foundries owned by the users 

of castings. Some purchasers of castings use more than one 

foundry for the same product to ensure reliable supply. In 

Many cases, orders are placed at short notice and these may 

be subject to amendment at a later date. 

These factors require most foundries to adopt a policy of 

manufacturing 'strictly' to order but some foundries tend to 

adopt the policy of ‘manufacturing to order and some to 

inventory' when future demand is known. Manfacturing strictly 

to order tends to cause large fluctuations in production 

activities but eliminates the need to store inventories for 

which the demand is unpredictable. The policy of 

manufacturing to order and some to inventory could be adopted 

when the demand rate is relatively stable or predictable. 

- 22> —



This leads to some stabilisation in production level and 

saves set up cost at the expense of building small 

inventories. 

2.6 Batch Size 

In a jobbing/batch foundry the batch size of orders are 

usually low while number of such orders are propotionally 

high. This leads to frequent pattern changes, core box 

changes and variation in metal requirement during a fixed 

production period. The set up time for moulding and core 

making are marginal compared with that of preparing different 

grades of metal. Fig 6 shows the relationship between the 

a 

batch size and number of orders for fixed capacity foundry. 
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2.7.0 Foundry Scheduling 

In a jobbing/batch foundry products do not always follow the 

flow pattern as in flow production. Usually these foundries 

contain large numbersof different jobs, each having different 

routes and high variation in work content at different 

production stages. At any instant in time, at any facility or 

a department with number of similar facilities, there will be 

jobs waiting to be processed. Scheduling is to assign 

priorities to each of these jobs in the queue so that the 

desired criterion or a set of criteria is optimised. 

2.7.1 Scheduling Theory 

Because of the inadequacy of scheduling theory to cope with 

the complexities in the foundry operations scheduling theory 

is ignored by foundry management. Considerable effort has 

been devoted in the past and present to the problems of Job 

Shop Scheduling. These studies are mainly concentrated on 

simple and straight forward problems. A scheduling problem 

can exist under several environments. The environment can be 

static, dynamic or probabilistic. In a static situation all 

jobs arrive in the shop before scheduling is performed. Ina 

dynamic situation jobs arrive over time and compete for same 

facility. In some situations, where more than one machine 

group can perform an operation, the job can be assigned to 

any one in the specified group. The particular group that the 

job will end up depends on the status of these groups at that 
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time. Thus a probability is assigned to each machine group 

that will perform a given operation. This situation is termed 

as probabilistic. 

The size of the problem varies with the number of jobs and 

the number of facilities available. There are practical 

constraints on the problem. For example in foundries the size 

of castings demands the use of a particular moulding machine 

and this should take place at a specific time of the day when 

a particalur grade of metal is available. Some jobs demand 

specific completion dates. These constraints will reduce the 

number of feasible schedules but a mathematical solution to 

the problem is often extemely large, even for computer. 

2.7.2 Individuality of foundry scheduling 
  

A major part of a foundry's capital is invested in core 

making, moulding and melting facilities. A cost effective 

foundry operation requires optimum utilisation of these 

facilities while achieving delivery targets. The major 

problem is that the activities on each of these facilities 

has a direct impact on the other two as illustated in section 

2.1. The work content among the three facilities to produce a 

particular casting can vary widely. For example the 

production of cylinder head for motor vehicle needs a highly 

complex core compared with moulding time while no core will 

be required for the production of awater pump housing. The 

unpredictabilty of scrap rates calls for remakes of certain 
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castings which sometimes takes priority over agreed shop 

schedules. The order book of a jobbing/batch foundry is 

highly dynamic. This is further complicated by the 

manufacturing strategy (section 2.5).i,e manufacturing 

strictly to order. The situation is complicated by the 

customers who alter their requirement at a very late stage. 

While foundries condemn this practice they condone in order 

to maintain customer goodwill. Furthermore the schedule is 

constrained by the availabilty of moulding boxes and the 

availability of space on roller tracks or onthe floor for 

storing moulds. The limited availability of metal 

preparation facilities and the need to sequence melts to 

avoid contamination imposes additional constraints on the 

foundry scheduler. 

2.7.3 Capacity Loading versus Loading to Infinite Capacity 

Short term scheduling is an activity that is very much like 

preparing master schedule but it has a shorter time horizon 

(daily in most jobbing foundries) and involves considerably 

more and accurate details (fig 7). It is usually accomplished 

by one of the following basic approaches. 

(a) Capacity Loading 

(b) Loading to infinite capacity 
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An effective schedule of precasting activities should reflect 

a good balance between mould making, core making and melting 

for each time period. Due to the possible high variation of 

job content between these sections for any particular 

product, it is necessary to match the total capacity 

reqirement of jobs scheduled and the capacity available in 

all three sections. An overload in one section could disrupt 

the total casting program. Hence for pre-casting activities a 

capacity loading approach will be suitable. 

For post-casting operations it is difficult to predict the 

load for each process in advance. This is mainly due to 

unpredictability of scrap and job arrival time. This leads to 

a situation where each section has to select jobs out of what 

is physically available for processing at any one time. Hence 

it is necessary to use the approach of loading to infinite 

capacity where each work centre is presented with a_ list of 

all jobs waiting for that process ranked according to the 

order of priorities. These priorities may be based on 

delivery dates and any further operations each jobs have to 

go through before delivery. This provides flexibilty for the 

supervision and leads to improved resource utilisation. 

Capacity loading provides a balanced load for pre-casting 

activities and eliminates the need for continuous capacity 

adjustments. This could affect delivery performance but can 

be compensated by giving priority for late jobs in post- 

casting operations. Loading to infinite capacity is easier to 
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program and implement and could increase work centre resource 

utilisation. It can focus on bottlenecks in the production 

~ line and force management to act when problems develop by 

capacity adjustment. 

2.7.4 Integrated plant scheduling versus Individual work 

centre scheduling 

Modern approaches to production scheduling problems tend to 

advocate the use of integrated plant scheduling method with a 

view of obtaining total plant optimisation. Schedules are 

usually obtained for a fixed period (eg month) in advance. 

Though this approach may be relevent to flow type foundry 

production, tost jobbing/batch foundries find it impossible 

to model the works. The mathematics is too complex and the 

order book is too highly dynamic to give any consideration. 

This also requires large computing power which is beyond the 

means of most foundries. 

The conventional foundry scheduling approach where each work 

centre is scheduled daily based on the jobs available for 

those work centres’ still prefered by many foundry managers. 

This involves a simpler task of optimisation of each work 

centre resource with due consideration to delivery dates and 

other operations remaining. This method inevitably has the 

disadvantages from the collective point of view and can 

increase production lead time. But the problem usually of 

e 
managable size and each department can deal with local f 
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disturbances without causing much dis ruption to other work 

centres. The resource utilisation is comparatively higher. 

The merits of both approaches are compared in table 2. 
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Objective 

Scheduling 
process 

Scheduling 
period 

Scheduling 
cycle 

Inputs 

Outputs 

Action for 
fluctuation 

Nature of 
system 

Plant 
utilisation 

Degree of 
control 

INTEGRATED PLANT 
SCHEDULING 

Optimisation of 
total plant 

Total plant 

Week or month 

Weekly or monthly 

Total order book. 
Total plant capacity. 
Work in progress. 

Integrated schedule 
for the period 

Reschedule 

Complex 

Low 

Low 

INDIVIDUAL WORK CENTRE 
SCHEDULING 

Optimisation of 
each work centre 

Each work centre 

One day 

Daily 

Load available for 
that work centre. 
Work centre capacity. 

Daily production 
instructions 

Adjust capacity 

Relatively simple 

High 

High 

Table 2. Integrated scheduling vs Individual work centre 
scheduling for a jobbing/batch foundry. 
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Chapter 3 

3.0 Limitations of Manual Production Control Systems and the 

need for computerisation. 

Inspite of various efforts made by computer system vendors 

and foundry trade organisations to promote computerised 

production control systems, manual production control systems 

are still seen to be predominant in the foundry industry. For 

some small foundries this may be the best overall solution. 

In most jobbing/batch foundries, manufacturing a variety of 

castings and with a proportionately higher number of orders, 

the production control situation is often dynamic. This 

requires a large amount of timely data, frequently, to plan 

and control production. With manual systems such data is 

difficult to obtain, and when available, it is often too 

late, to be any use and may contain inaccuracies. When the 

required data does become available, it is difficult to carry 

out the necessary analysis for extracting the relevant 

information due to inadequate time and clerical resources. 

Often clerical staff spend a considerable amount of time 

preparing production schedules for the subsequent production 

periods, only to find the requirements have changed and quick 

alterations have to be made’to reflect the new circumstances. 

This becomes an impossibly lengthy task to undertake ona 

systematic basis. Hence informal paper work grows alongside 
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the formal paper work, with priority lists and instructions 

to modify the formal plan to make what is 'really' required. 

This confused situation could lead to less control of shop 

floor activities and result in the phenomenon which is so 

characteristic in the foundry industry called the 'overdues'. 

The initial forward planning and subsequent planning of daily 

production programs needs frequent analysis of load, 

capacity, priorities etc. Every day, when production has 

taken place and/or new orders have been received, these 

parameters will change, and all these analyses has to be 

repeated to obtain information on the latest situation. 

During post-casting of production there is a need to monitor 

the progress of individual jobs through the foundry. In 

addition to knowing the progress made by the jobs, the 

completed jobs from one work centre is required to be loaded 

to the subsequent work centre to ensure continuity in 

production. This transfer of jobs from one work centre to 

another may alter existing priorities and a new schedule may 

have to be issued to reflect the changes. The effectiveness 

of this monitoring process increases with the increase in 

monitoring stages upto an optimum level. This procedure of 

preparing new shedules daily for each work centre is time 

consuming and requires large clerical resources. Hence in 

foundries using manual systems, there is a tendency to limit 

the monitoring stages to less than the optimum required. 

Preparation of periodic reports consumes a major part of 
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clerical time of production control staff. Fig (8) shows the 

uneven demand on clerical resources required to prepare 

periodic reports in addition to the daily routines. To 

satisfy this demand additional staff have to be employed to 

avoid the risk of neglecting daily routines during peak load 

on clerical resources. 

The ineffectiveness of manual production control systems may 

lead to high work-in-progress,’ poor plant utilisation and 

poor delivery performance. This could result in foundries 

quoting increased delivery lead times and can prompt some 

customers to place their orders well in advance of their 

requirements. These advance orders increases the delivery 

lead time for other customers further and the consequence can 

be either more customers placing orders in advance of their 

requirememnts or going to other foundries for their castings. 

In these situations the increase in delivery lead time is not 

caused by demand but purely by a self defeating spiral of 

advance orders placed by customers, chasing increased 

delivery lead time of the foundry. 

Another frequently encountered problem with the manual system 

is the lack of communication between different departments. 

Each department with different objectives tend to maintain 

independent records in order to fulfil their functions. Ina 

dynamic situation the records are subject to continuous 

change which has to be communicated to all other affected 

areas. Sometimes the department concerned may not be informed 
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of these changes or there is a considerable delay in 

information reaching them. Any decisions made during this 

interim period could be based on obsolete data. 

A report by the Institute of British Foundrymen (27) states 

that most manual systems for processing orders are riddled 

with minor errors due to copying of details from one piece of 

paper to another during the life of an order. The 

consequences are that:- 

(a) Clerical effort is devoted to cross-checking with 

other sources of information to ensure that the data 

in general and product description in particular, are 

correct. This is only partly successful. 

(b) An unreasonable proportion of errors in the form 

of incorrect products and/or documents reaches the 

customer. 

The report further states that in small organisations with a 

small number of transactions it may be possible to keep the 

outstanding order file up-to date although it will contain 

the above errors. When the file has been analysed the errors 

will be disguised in the form of management information. Once 

the number of transactions has increased to critical point 

there is a gradual decline in the clerical performance. 

In general, problems encountered due to manual production 
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control systems could be summarised as follows:- 

(a) Inability to offer realistic delivery dates due to 

lack of accurate and up to date committed capacity and 

resource reports. 

(b) Inabilty to modify production schedules quickly 

when circumstances change. 

(c) Customer enquiries are difficult to answer because 

of the information not centralised. 

(d) Inadequate coordination within production centres 

specially in pre casting activities due to tedious and 

repetitive calculations which cannot be undertaken 

systematically. 

(e) Delivery dates are missed because of lack of 

accurate and timely information regarding the progress 

of production. 

(£) Unne cessary increase in work in progress. 

(g) Errors in production records caused by clerical 

procedures, 

(h) Uneven demand on clerical resources. 
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(i) Successful operation of the manual system depends 

on key personnel, which can cause production 

disruption through holidays, sickness, etc. 

(j) The informal nature of the system makes it 

difficult to adopt to changes through expansion or 

alterations in production facilities. 

Most of these limitations centre on the inability of the 

clerical staff to analyse the volume of data available, 

perform ne cessary calculations and produce the required 

information on time. Computers can assist production control 

in overcoming this weakness. The essential role of computers 

in production control is to perform these routine 

calculations and produce reports desired by Management for 

decision making (fig 9). The ability of a computer system to 

store and process large volume of data can help the 

production controller, faced with constant changes, to plan 

production more confidently. It makes it possible to plan 

more comprehensively than it is possible with manual systems. 

The implementation of a computer based production control 

system can prompt foundry managers to think, perhaps for the 

first time, about the planning and control methods currently 

used and make improvements where possible. It can provide 

more time for the production control staff to review the 

plans and revise them at frequent intervals, possibly ona 

continuous basis, as further facts emerge or changes take 
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place. With manual systems such reviews and revisions are not 

often carried out due to the high cost of clerical resources 

required. 

In a survey (22) conducted by 'The National Computing Centre! 

on the benefits of computer based production control, 80% of 

the users indicated that they could get speedier and more 

accurate information (table 3). The other benefits mentioned 

include reduction in stock, work-in-progress and delivery 

period. Three of the companies surveyed quoted an improvement 

in delivery performance of 40% and two companies quote an 

improvement of 80%. The report points out that savings of 

this magnitude could be taken to be a reflection on the 

deficiencies‘of the manual system as much as_ the excellence 

of the computer versions. 

The main difficulty with a computer based production 

planning and control system is that it take away the 

flexibility and the informality of the manual systems that is 

much needed in accomodating the disturbances in 

jobbing/batch foundries. Therefore in the control role, which 

is so vital, the computer system must be able to fulfil two 

basic requirements. Firstly, it must provide at least as 

adequate, a means of recovering information as a manual 

system does in terms of speed and presentation, and 

preferably improve it. Secondly, it must be possible to ask 

the computer varied questions for selecting information and 

doing manipulation which are not possible manually. 
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Companies with 
improvements 

Benefit (% of 134) 

1. Reduction in stocks 47 

2. Reduction in WIP 36 

3. Reduction in queing time Zo 

4. Improved competitive position 29 

5. Reduction in labour turnover 3 

6. Reduction in staff 41 

7. Reduction in overtime 25 

8. Increased production 28 

9. Reduction in backorders 42 

10. Reduction in delivery period 35 

11. Reduction in idle time 

(a) man 20 

(b) machine 19 

12. Reduction in capital expenditure af 

13. Reduction in production lead time 35 

14. More accurate information 79 

15. Speedier availability of infomation 80 

Table 3. Benefits of computerisation. 
Sourse - National Computing Centre 
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It is often necessary to expedite the processing of some 

eritical orders which are either late or are urgently 

required. In manual systems the expediting involves asking 

the supervisor to ensure that the particular job is worked 

upon next, usually by progress chasers. The system often 

fails because the management is unaware of the effect of this 

expediting on other orders. This is mainly due to the amount 

of clerical work involved in calculation of these effects. 

Also managers, shop supervision, progress chasers and 

operators have different priorities. In computerised 

production control systems, an order can be expedited by 

altering the priority associated the particular order. The 

higher the priority, the further up the job will appear in 

the shop instructions list. With such computer based systems 

it is no longer necessary to negotiate with a number of 

people in the affected department. 

In manual systems, usually the edges between the three areas 

of information, decision and execution are blurred and 

indistinguishable. These are usually not capable of being 

programmed into a computer. Computer based systems will 

therefore require very clear definitions of the authority of 

each level of management and the assistance the computer is 

expected provide at each of these levels. 

If the production controller using manual systems is making 

complex decisions, considering the inter-acting variables and 

exercising judgement based on intuition, then it is unlikely 
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that the computer can do more than aid him to quantify his 

judgement. Alternatively, if the task of the manual system is 

performing repetitious simple calculations followed by very 

simple decisions, then the computer can perform these tasks 

leaving the production controller to devote more time on 

better decision making, rather than making hasty, snap 

decisions. 
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Chapter 4 

4.0 Use of Computers in Production Planning and Control in 

Foundries. 

4.1 Literature Survey 

Two different basic approaches are adopted in using computers 

in foundry production control. One is to use the computers to 

make decisions on the behalf of management (decision system), 

the other being the use of computers to provide timely and 

better information to the Manager to make decisions 

(information system). 

Law and Humphrey(36) review the principles underlying the 

applications of computers in the foundry industry. They 

pointed out that the foundry industry, in comparison with 

other manfacturing industries, were unduly slow in applying 

computer technology. Several reasons were offered to account 

for this delay. These include the high cost of computer 

installation, low proportion of formally trained personnel 

employed by the foundries, the dispersion of the industry as 

a multitude of small firms and the failure of the technical 

press and trade organisations to promote the importance of 

computers to foundry management. 

Waespi (56) advocating the use of computers as a management 

u 
tool warns that, if the introdction of computers were not 
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suported by correctly oriented organisational structure, it 

could undermine the very foundations of the firm. For many 

small foundries this could mean an entirely fresh approach. 

Hence, to consider that computerisation simply means 

switching manual routines to the machine after which more 

accurate results could be obtained at a greater speed, isa 

misconception. 

Sargeaunt (48) outlining both the philosophy behind and the 

principles involved in scientific decision making, states 

that full-scale application quantitative methods would often 

prove impracticable without access to a computer. 

Law and Green (37) examine the feasibility of using computers 

for production scheduling in foundries. They first reviewed 

in detail five scheduling techniques and explain how, a model 

developed for a malleable iron foundry, simulating the 

heuristic rules of the moulding department personnel. The 

model consists of fourteen sequentially linked programs, 

which essentially receive orders and base subsequent delivery 

promises on a four week production cycle plus estimated order 

backlog. Current schedules are produced every week, each 

order being adjusted for number in stock and anticipated 

yield. Job choice is based on management set priority rules 

which are formulated mainly to promote a high rate of on time 

delivery. A similar approach was advocated by Southall (52) 

in an attempt to solye balancing problems in foundry 

scheduling. He offers a mathematical optimisation routine to 
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overcome balancing difficulties in a batch/flow type 

situation and presents a simulation model to deal with 

jobbing/batch problems. These two papers advocate the use of 

computers in decision making role. There is no evidence to 

show that the computer models presented represents the 

foundries in question and the practical value of the 

proposals are not substantiated. 

Montgomery-Smith and Owen (42) emphasis the advantages of 

the use of simple computer systems to present intelligible 

and concise information to management as a basis for tighter 

control of factors affecting foundry profitability. They 

point out high plant utilisation and reliable delivery, as 

being the key to profitability rather than the quality of 

castings produced. Although this does not necessiate the use 

of computers, management control is considerably enhanced if 

they are included. Cost control and production control are 

two areas recomended for computerisation. They observe that 

in the areas concerned 90% of the problem, and the time taken 

to solve it, tends to lie in arranging the relevant 

information in such a way that it can be easily assimilated. 

The paper advocates in the development of simple computer 

systems for foundry management and complexity as the reason 

for failure. 

In a follow up of this article by Fuller et al (19) it is 

emphasised that decision making must remain the prerogative 

of the Management and therefore advise, a cheaper, 
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information system to assist in production planning and 

control. The inability to perform large amounts of simple 

calculations, sorting the results and presenting the 

information are cited as the reason for poor production 

planning. While proposing a common package for all foundries 

they further recomend that 

(a) Control of the use of the system should be vested 

in foundry personnel. 

(b) Frequency of operation of the system should be 

determined by the foundry. 

(c) The system should provide specialised reports 

where possible to suit individual foundries. 

(d) The cost of using these systems should not, in 

total, incur expenditure of more than 1% of turnover. 

Hollinshead (24) states that the philosophy behind the use of 

computers for production control as 'The computer is no more 

than a management tool for providing timely information to 

enable better decisions to be made'. The system described 

was based on a set computer files and schedules the jobs back 

from stated delivery dates. The computer is programmed to 

provide information on loading of moulding, core making and 

fettling departments. Flexibility is considered as an 

important feature of the system. This point is exemplified 

where new jobs or unscheduled jobs for which priorities have 

changed between computer listings, are added manually to the 

production program. 
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A similar control procedure is described by Dahlke (12). The 

computer produces production program for core shop three 

weeks in to the future and two weeks for moulding. A 

notification to the pattern storage department to assure that 

the required patterns will be readily available when needed. 

Although the computer details the weeks load by order item, 

it does not provide day to day details. It is left to the 

shop supervision to decide on the day to day production that 

can accomplish the weekly schedule. In contrast, a scheme 

described by Wakefield (57) shows the computer to be also 

responsible for day to day scheduling. It determines, for 

example, if there are enough orders to justify pouring a 

specific grade of iron on the day or to postpone the orders 

to a later day in the week to justify an economical heat. In 

adaitian if a job is behind schedule, the computer will 

incorporate it to the schedule so as to minimise interference 

with other orders already scheduled or the plant efficiency. 

The importance of progress monitoring is emphasised by 

Malcomb (39) and Dahlke (12). At Hermit Investment Casting 

Co.(39), where at any one time 300 jobs can be in various 

stages of completion, it is imperative that the fullest 

information be available if over- or under-production is to 

be avoided. Daily labour distribution cards, completed by 

every operator and showing the type of operation, job number, 

number of pieces completed and the employee time record, are 

received at the end of each day by the data processing 

department. This data is fed into the computer to update the 
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data base and to produce weekly control reports. One of these 

reports shows the number of components at each stage of 

production for any given job. A similar approach was adopted 

by Maynard Co (Dahlke 12) but with added sophistications. 

Each department was provided with a data entry terminal. At 

the end of each day, the operator transmits the details of 

production via this terminal. They have to identify 

themselves to the computer by inserting the identification 

cards before data is keyed in. On the following day the shop 

supervisor and management will receive detailed reports 

showing what was accomplished on the previous day and what 

was expected during the week. These daily reports are 

suplemented by weekly reports showing summaries on 

production, scrap and plant utilisation. At Flynn and Ermock 

(3) where computers are used for monitoring progress,there is 

an interesting additional feature. The computer also produces 

reports that gives dollar values to the production and scrap 

components. 

According to Binmore (8), the basic difficulty of progressing 

work through a foundry producing batches of castings is that 

the castings produced as a batch in the foundry do not stay 

in that batch during subsequent process operations. This is 

due to either a percentage of castings requiring reworking, 

or to processes in which castings are mixed. For this reason, 

a production control system cannot be based on progressing a 

batch of castings through a number of work centres. 
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The ability to obtain additional information by using 

computers for foundry production control is pointed out by 

Varley and Daniels (55). While describing the importance of 

computers even for small foundries, they stress the value of 

'spin-off' information that could be made available for the 

management and in some cases to the customer. eg:- 

(a) Checks on pattern usage to minimise storage areas. 

(b) Indication of trend in selected customer demands 

to predict potential requirements. 

(c) Lists for customers showing outstanding orders 

giving details of quantities, values, delivery dates 

etc. 

More discussion on the use of computers in foundry production 

control and it's impact are given by Benz(7), Drago(15), 

Maynard and Cooper(40) and Niehuas(45). Most of the systems 

reviewed are based on the philosophy of providing necessary 

information to assist the production control staff in 

planning and controling production. 

The working group E2 set by the Institute of British 

Foundrymen concludes (27,28 and 29) that the use of computer 

in production planning control can improve the situation 

considerably. But the reports warn that:- 

(a) No computerised system can possibly compensate for 

the previous lack of a sensible manual system. 
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(b) The more closely the computer system defines the 

organisation of production, the system becomes more 

inflexible and prone to failure. 

The working group further states that production scheduling 

is best done by the experienced human scheduler for whom the 

computer can provide necessary information. 
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4.2 General Production Control Packages and their Relevence 

to Foundry Appplications. 

A variety of production control packages have been developed 

by manufacturers of computers and other software developers. 

These packages are generally designed to run on large 

computers and oriented towards assembly-type manufacturing 

industries which are characterised by complex finished 

products involving assemblies of purchased parts or 

internally manufactured components, and by manufacture with 

variable process routes typically involving many operations. 

King (32), in a survey of computer based production control 

in general, found that 34% of the companies surveyed used 

standard packages and almost all of these (90%) had made 

modifications to meet their specific requirements. In an 

assessment of production control packages for foundry 

applications by Law and Thapar (38), only the BCIRA/Hoskins 

package was found to be suitable for foundry production 

control applications. Their analysis indicate that, if 

general production control packages are to be used in foundry 

operations, they require- expensive modifications. This 

assesment was supported Trinder (54) based on studies by: BNF 

Technology Centre. Out of 75 packages surveyed by 'Which 

Computer' (60) in 1980, only one package was indicated as 

suitable for foundry applications. 
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Most of the engineering packages offer comprehensive 

facilities such as:- 

(a) Sales order processing 

(b) Stock control 

(c) Requirements planning 

(d) Forecasting 

(e) Shop loading/Capacity planning 

(£) Progress monitoring 

(g) Product costing 

(h) Purchase order 

(i) Simulation 

Among these facilities offered (a),(e) and (f) have some 

relevance to foundry applications. 

Foundries have special information processing requirements 

that avenot found in assembly-type industries. Some of these 

reasons are:- 

(a) Raw materials used to produce castings are 

normally not requisitioned or purchased for specific 

jobs. 

(b) Scheduling pre-casting operations require special 

resource balancing routines to cater for the 

constraints jjposed by one activity on the other two. 

Asa result this balancing requirements, the system 
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should allow for splitting the jobs in to two or 

batches whenever required. 

(c) Unit labour costs required for melt, pour and 

knockout usually cannot be charged for specific job. 

(d) In processes, such as shot blast and heat 

treatment, castings belonging to different jobs may be 

mixed. Hence costing and machine loading require 

special handling. 

(e) Component yield presents problems not found in 

assemblies of purchased or internally manufactured 

components. 

(£) The ability to report data from the shop floor 

require special recognition in a foundry. Many 

foundries have shop floor conditions not conduc ive to 

reporting information back to production control 

accurately. 

4.3 Specialised foundry production control packages 

Examples on the use of specialised foundry production control 

packages are described by Daily (11),Gamble (20), Weil (59), 

and Niehuas(45). These systems could be divided into two 

broad types. 
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(a) Packages using batch processing approach 

- implemented on main frame computers. 

(b) Packages using real time approach 

- implemented on minicomputers. 

These packages were usually developed by foundry trade 

organisations with a view of assisting members in sharing 

development cost or a by product of a system designed to 

satisfy the individual needs of a foundry. 

One widely publicised batch processing type foundry 

production control package was the BCIRA/Hoskins system. It 

was the outcome of BCIRA research into foundries of various 

types and sizes of foundries and claimed to be used by a 

number of foundries since 1972. This package was designed to 

operate on ICL and some IBM main frame computers and mainly 

for bureau use. In terms of facilities provided it satisfies 

most of the foundry production control requirements. 

Foundries can implement the various facilities at their own 

pace and tailor the reports, (maximum of twelve) to suit 

their own requirements. The package does not provide computer 

scheduling facilities but the reports can help the human 

scheduler to prepare daily production programs. Daily (11) 

describing how Sheepbridge Engineering Ltd. use BCIRA/Hoskins 

package, points out the satisfaction of the system after six 

years of use. But it must be pointed out that this company 

has their own computer hardware costing approximately 
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£350,000 and have 37 data processing and operating staff in 

the computer department for the group. This package used 

=bout 7 hours of computer time a week. The annual cost of 

data preparation and processing was given at £17,000. Daily 

further estimates the purchase price of the package to be in 

the range of £8,500 to £12,000 and the cost of using the 

bureau computer could be about £3,500 at 1978 price levels. 

The main drawback in this package is that it requires an 

expensive computer to run or need to use a_ bureau service 

which can cause inconveniences. 

With a view to eliminating the disadvantages of the 

BCIRA/Hoskins system, the British Non-ferrous Technology 

Centre developed a computer package for foundry production 

control during 1974 to 1977. The facilities offered by this 

package are similar to that of the BCIRA/Hoskins system 

except that it provides a real-time system. The package is 

designed to operate on DIGICO minicomputer located in the 

production control department. The total system cost, 

including three terminals anda printer, is about £35,000. 

There is no analysis available for system operating costs. 

Since it's emergence 5 years ago, the author's investigation 

found only two foundries, one of which participated in its 

development have installed this system. Gamble (20) describes 

the experiences of implemetating of this system and it's 

advantages. The system was specially designed for 

jobbing/batch foundries. 
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Weil (59) describes the use of a minicomputer for foundry 

administration in small a non-ferrous foundry employing a 

total of 35 employees. In addition to production control 

function, it has facilities for payroll and accounting. This 

program was specially developed for Gascoignes Foundry on the 

Wang minicomputer and later modified for general foundry use. 

This package named 'FO.COM 42' is being marketed for about 

£20,000. 

The latest addition to foundry production control packages, 

FORUM, was anounced by Management Information Services Ltd. 

The package though expected to be released in the second half 

of 1982, no evidence is available to the author on any 

installation. The complete package including payroll and 

accounting expected to cost over £50,000. For production 

control applications alone the system is expected to cost 

about £35,000. 

There is evidence on the availability of similar packages in 

the United States. Niehaus (45) provides an account of the 

facilities available on the foundry computer package 

developed by B & L Information systems Inc, but there are no 

indications available on it's costs. 

All systems reviewed in this section provide satisfactory 

facilities for foundry production control applications. The 

BCIRA system is based on the batch processing approach 

whereas the others use the real-time approach. There are 
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advantages and disadvantages in both types. Until recently, 

the cost of computing was so high that batch processing was 

the popular method for foundries contemplating computing for 

production control applications. With the emergence of 

minicomputers and lower hardware cost, there is an 

accel erating trend towards real-time computer systems for 

production control. 

Batch processing is an arrangement whereby the production 

control transfers data related to it's activities to computer 

input sheets to an internal data processing department or to 

a computer bureau for processing and production of 

oppropriate reports. The frequency of such processing is by 

prior arrangement and it is normally a weekly cycle. The 

output is strictly for the data submitted and if any change 

in the data has to be incorporated in the reports the entire 

program has to be re-run or the user must wait until the next 

run. A highly disciplined approach to data tabulation is 

required and any errors in the data submitted can result ina 

wasted run. On the other hand, the production control 

department need not purchase a computer and has’ the benefit 

of using a powerful computer at comparatively low cost. In 

well-organised and static production control situations, a 

weekly updating of records may be satisfactory. In 

jobbing/batch foundries where the problem is ill-structured 

and dynamic, batch processing approach is unsuitable. 

The real-time approach is found to be more effective in 
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solving production control problems of jobbing/batch 

foundries with a dynamic order book. All information in this 

type of system is constantly updated and the information 

produced will reflect the latest situation. The input errors 

can be quickly identified and corrected. The production 

controller, who is likely to have full control over the 

system, can review and revise his plans until a satisfactory 

solution is obtained. The major disadvantages of this 

approach have been that the production control department 

had to invest in computer hardware and the production control 

staff required some form of training in using computers. The 

advent of low-cost microcomputers and new approaches in 

software design are expected to overcome these disadvantages. 

4.4 Custom built Production Control Systems. 
  

Some foundries who were determined to use computer based 

systems to improve management functions and were not 

satisfied with the foundry packages available, took a 'bold' 

step by developing computer systems to match their particular 

needs. Dudley foundry's experience in such a venture was 

decribed by G.Jones (30) and N.Jones (31). The system was 

initially developed on a Datapoint 2200 computer system 

(hardware costing £25,000) and due to deficiencies of both 

hardware and software the foundry had to abandon the system 

after 2 years. In a latter attempt another computer 

(Honeywell 61/60S - hardware costing £70,000) was acquired 

t 
end the software was re-written. Although the later system 

nK 
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was claimed to be fulfilling Dudley Foundry's requirements, 

the total cost of development seemed to be high for many 

foundries to embark on such a venture. This foundry recently 

ceased trading. 

The general advantages of custom built production control 

systems are:- 

(a) Systems can be designed and installed to specific 

requirements. 

(b) Existing and proven manual methods can be used as 

- basis for system design. 

(c) Production control staff at all levels can 

participate and contribute ideas on particular needs 

of the foundry. 

(d) System may be more easily modified after 

installation to cater for unforseen problems. 

(e) Better chance of integrating production control 

with other computing needs of the foundry. 

The main disadvantages are higher development costs and time 

required for design and implementation. 
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Chapter 5 

5.0 Requirements of a Production Planning and Control System 

for a foundry. 

The term production control is often used to cover both 

planning and control activities although there is an obvious 

difference in the meaning of the two words. 'Production 

planning' deals with 'pre-production' activities such as 

determination “production program, aquisition of materials and 

arrangement of resources for future production. 'Production 

control' deals with the situation 'during-production' such as 

implementation of a predetermined production plan and control 

of all aspects of production according to such plan. 

British Standards Institution defines production control as 

"Procedures and means by which manufacturing programs and 

plans are determined, information issued for their execution 

and data collected and recorded to control manufacture in 

accordance with the plans". 

In most manufacturing organisations, planning and control of 

production are the responsibility of the same department and 

usually called production control. Such a situation is always 

justified since, although two identifiable aspects exist, 

they do not exist independently nor in isolation. Production 

planning and production control are very closely linked and 

entirely interdependent. Decisions during planning will 
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determine the problems and often the nature of control, and 

experiences during control will influence future planning. 

5.1 Objectives 

Production of castings is essentially a service industry, 

whose prime objective is customer satisfaction, and hence 

production planning and control in foundries must attempt to 

maximise the number of on-time deliveries. But achievement of 

manufacturing reliability is not the only consideration. A 

business enterprise only remains an attractive proposition as 

long as the return justifies the investment. This implies 

cost control, which has relevance to production planning and 

control since cost minimisation implies maximum resource 

utilisation. However, as shown in fig. 10, these can become 

conflicting objectives. Often, the required job choice to 

optimise on-time deliveries is not the same as that to 

optimise resources. In jobbing/batch situations the job 

combination to suit one work centre is seldom the same as 

that required to suit another work centre. Hence the exercise 

of production planning should become a compromise between 

these two conflicting objectives. 

The conception of production control signifies an acceptance 

that production plans are likely to be upset during the 

manufacturing process. Hence constant monitoring of plans and 

subsequent modifications to cater for the variations that 

arise must be accepted.
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5.2 Approaches to Production Control 

As explained by Nicholson (44) the first decision to be made 

in designing a production control system is whether the 

production control system is to form a major initiative for 

determining and implementing company policies or is simply a 

fire-fighting service. Top Management generally use 

accounting models to judge the control of the business. These 

models are often too simple to reflect the operating 

interactions which takes place at detailed shop floor level. 

This results in the production controller being forced to 

deviate from the intended delivery or stock positions in 

order to support the accuracy of the financial model 

(budget). The fire-fighting becomes necessary because the 

implications of accepting commitments in the form of new 

orders, changed customer orders and capacity changes have not 

been worked out in advance and in sufficient detail. The 

attraction of the fire-fighting approach is its flexibility. 

It may help to satisfy the management to be in-line with the 

budgets and to relieve presure on the production controller 

from formal plans. In this situation the production 

controller always promises 'to do his best as _ soon as 

possible' for whatever requests made. This approach requires 

less effort than establishing in detail, to a sufficient 

degree of accuracy, what can and what cannot be done. The 

main weakness of this approach is that it gives no proof that 

the manufacturing resources are utilised efficiently and/or 

cannot quote firm delivery dates. Although some form of 
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fire-fighting is always nescessary in dynamic jobbing/batch 

foundry production control systems, adequate control cannot 

be execised without formulating a realistic plan. 

Having established the need for production planning, it is 

ne cessary to decide how these plans should be formulated. 

Two views exist on the approach to planning when production 

control systems are discussed. The first approach is to 

present the data relating to production control to a computer 

which will produce a detailed production schedule for a 

period ahead. The problem is considered as one of 

optimisation and the output is dictated by a model of the 

works built in to the computer system. This is the view 

edvocated by vendors of computer scheduling packages, and to 

some extent by consultants. The attraction of computerised 

scheduling is that it resolves complex problems. In this 

approach the responsibilities of the production control staff 

is reduced to ensuring system discipline and data accuracy. 

The danger is that there is no easy way of checking accuracy 

of the plans presented, due to the complexity of the 

scheduling techniques used. But, apart from the motivational 

problems of getting accurate data input to the system and the 

vagueness of any preliminary cost benefit analysis, there are 

two fundamental objections to this approach: 

(a) It is practically impossible to model typical 

jobbing/batch foundry operations in sufficient detail 

to make predictions about where the jobs will be after 
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a certain time period, during it's manufacture, 

because of data inaccuracy or other disturbances. 

(b) It is undesirable to model for the production of 

detailed schedules as this removes flexibility, 

: ey Man aq discretion, resposibility and adaptability of 

objectives from the production control function. 

The second approach to the problem is to present the position 

to the supervision to make decisions on the details of day- 

to-day production. The role of the computer in this approach 

is to digest the volume of data available and present 

information in a predetermined manner which could be easily 

assimilated. Computers are not essential in this approach but 

can speed up the process of decision making. This approach, 

which is generally known as 'Production Information System', 

can provide the fexibility required in the jobbing/batch 

enviroment. The natureofinformation presented to various 

levels of management will depend on the tasks they are 

expected to perform. 

5.3 Levels of decision making in production control 

The planning and controlling of production ina foundry can 

be considered as comprising three levels of decision making 

(figure 11), combined to give an overall approach by which 

strategy and tactics can be planned and then used as a basis 

for control. 
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At the top level of management decision making (level 1), the 

objectives might include profit maximisation, minimisation of 

production costs, increased sales, or product 

diversification. The criteria for decision making may relate 

to costs, sales, work in progress, inventory, production 

performance, historical profit performance and long-term 

market expectations. The consequence of such decisions at 

this level could affect areas such as plant replacement or 

capacity renewal, budgeting, manpower planning and marketing. 

At the middle level (level 2), the decision making deals with 

more tangible variables. The objectives at this level should 

be based on providing a 'reasonable' balance between foundry 

capacity, work in progress, orders in hand, sales rate and 

plant utilisation. The outcome of the decision process 

should lead to a 'master' production schedule which ensures a 

'relatively' smooth overall production program. A consequence 

of this 'master' planning should be the identification, well 

in advance, of areas in which additional orders should be 

sought so as to obtain efficient resource utilisation and 

satisfy customer demands. 

The lowest level (level 3) of the decision making hierarchy 

dictates the detailed operation of the foundry. The main 

objective at this level is to transform the 'master' 

production schedule, drafted by level 2 procedures, into a 

day to day production program. The other factors which 

influence decision making at this level are resource



availability, resource utilisation, production cost, levels 

of work in progress and required level of quality. The 

consequence of the activities should lead to a detailed 

production program for the immediate period ahead, for all 

work centres within the foundry. 

Production Control in a foundry is normally concerned most 

visibly with level 3 decisions - ie the detailed tactics of 

day to day planning, monitoring, data feedback and reactive 

control. However, inherent in the Production Control System, 

should also be elements of both the level 1 decisions 

(concerned with strategic objectives) and level 2 (basically 

strategic policies). Regardless of the precise control 

mechanisms used and the production information systems 

involved, effective Production Control must encompass all of 

these decision-making levels in some way. 

5.4 Required System Functions 

In pursuing the objectives (set out earlier), a foundry 

production planning and control system should facilitate the 

following activities:- 

(1) Order acceptance and forward plant loading 

(2) Detailed plant scheduling 

(3) Issue of shop floor Instructions 

(4) Monitoring progress of work 

(5) Preparation of management reports 
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These should be in accordance with the 'policy' set by level 

2 decisions and be made via level 3 decisions. 

5.4.1 Order acceptance and forward plant loading 

When an order is received, there is a need to know whether 

production capacity is available in the foundry to 

manufacture the castings and whether requested delivery dates 

can be met. 

The first step in making this decision is to assess the 

amount, and type, of manufacturing capacity required for the 

job at the moulding stage, and the lead time for the job. 

Having established the lead time, the production planner has 

to decide whether the job could be fitted into the moulding 

program without interrupting the work already scheduled. 

To make this decision, the production controller needs to 

know the up-to-date forward load on the moulding facilities 

and how it compares with 'capacity'; this should be made 

available in the form of a load picture at each moulding 

centre for each time period. 

If the job cannot be fitted in to achieve the requested 

delivery, the forward load summary should be able to assist 

the production controller to indicate an alternative delivery 

date. When the delivery requirements are agreed, the new job 

should be assigned a moulding period and should then be 
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incorporated into the forward load summary before considering 

the next order. 

Forward loading should be much more than an operation of 

allocating orders to various moulding weeks. It is an 

essential preliminary step towards the daily production 

schedule. The ease of scheduling daily production activities 

depends on the consideration given to core making, metal 

preparation and fettling capacities during the formulation of 

forward moulding load. It is also essential to consider the 

allowances for loss of production capacity due to plant 

breakdowns, absenteeism, remakes due to scrap and other 

similar factors rather the nominal capacity of the plant. 

5.4.2 Detailed Plant Scheduling 

As described in foundry scheduling (section 2.7), there is an 

obvious need to consider pre-casting and post-casting 

scheduling seperately. 

5.4.2.1 Scheduling pre-casting activities 

The focal point of scheduling pre-casting activities is 

moulding. Job selection should be based on:- 

(1) Master schedule analysis 

(2) Arrears from previous schedules 

(3) Scrap re-makes requirements 
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(4) Availability of resources 

The system should provide a facility to analyse in detail the 

program for a selected period. The required details are 

moulding centre, quantity required, pattern details, moulding 

time, core requirements, metal requirements and standard 

production time. From these details, each moulding centre 

could be loaded according to its capacity for each day. From 

the load for the moulding centres, the exact load for 

coremaking and melting should be obtained. If there is any 

imbalance between these three load centres, a rescheduling 

(adjustment) procedure should be adopted until a 'reasonable' 

balance is obtained. 

When an acceptable production program for the day has been 

generated, the sequence in which the jobs are to be tackled 

will be decided, depending on the sequence and quantities at 

which different types of metal will be available, and subject 

to moulding box availability and space on roller tracks or on 

the floor for storing the moulds. The consequence of this 

detailed scheduling activity should be a 'make list'. for 

different moulding centres for each production day anda 

corresponding list for coremaking. It should also lead to 

issuing of sets of instructions for metal preparation, giving 

weight quantities and the sequence in which metal should be 

made available. 
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5.4.2.2 Scheduling post-casting activities 

Scheduling post-casting operations ahead of the actual 

completion of the casting process presents considerable 

difficulties. This is mainly due to the uncertainty of yield 

due to rejects, the high degree of variation in work content 

and prediction of job arrival time from the previous 

production stage. In jobbing/short series foundries the 

situation is highly dynamic. Job selection for any work 

centre cannot be based ona first in/first out principle. 

Criteria for job selection at these work centres should 

probably be ‘maximisation of on-time deliveries’. 

A sensible method of tackling this problem is to prepare a 

list of jobs available for processing at any work centre, 

ranked according to priorities and to allow the shop 

supervision to use this list as a guide for job selection. 

This provides flexibility for the shop supervision to deal 

with local difficulties, while still ensuring that work is 

not '‘'forgotten' either accidentally because it is hidden 

under piles of castings, or deliberately because the 'bonus' 

on it is too low (in the view of the fettling shop). 

The foregoing is a 'tactical' (level 3) solution only, asa 

more strategically sound method of planning and loading post- 

casting processes requires 'decoupling' of foundry and 

fettling shop into two distinct planning entities - this 

would require at the very least some form of 'marshalling 
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yard' for castings. 

5.4.3 Issue of shop floor instructions. 

Shop floor instructions (or production programs) to all 

departments should include all special technical 

instructions. Specific instructions should be issued to all 

departments for which the program is prepared while other 

departments should receive a copy of the program which could 

affect their activities. For the core making department, 

which are not specifically planned, the moulding program 

should be made available. These should indicate the 

corresponding load on the core centres so that, if required, 

cores could | be produced in advance and thus prevent 

interuption to moulding program. A copy of the moulding 

program could alert the fettling department on what they 

could expect to receive. The same information can assist the 

inspection department to prepare for special inspection 

requirements if necessary. 

Shop floor instruction should have all necessary information 

for the production departments to carry out their tasks 

easily. Where possible, identification of castings should be 

in the combination of pattern number, description, and 

customer name. The confusion between the number of castings 

required and the number of boxes to be produced should be 

also avoided. 
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These shop floor instruction documents should form the basis 

for the return of information from the shop floor. This 

enables the production controller to assess exactly what 

proportion of their schedules were met and to record the 

production figures. The other advantage is that the 

production supervisors need not get involved in preparing 

additional paper work to report production and can indirectly 

persuade them to assess their own performance. Hence 

provision should be made on the shop floor instruction sheets 

issued to record production details such as quantity produced 

and quantity scraped. 
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5.4.4 Production Recording and Monitoring progress 

For effective control the foundry planner constantly needs to 

know the exact status of each job. Each day a report should 

be sent by each work centre to\'roduction controller, giving 

details of achievements. These work-returns should consist 

Ofes 

(a) Information on jobs tackled/completed 

(b) Inspection records indicating good and scrap 

castings and casting diverted for rework against each 

job 

The system should provide a facility to record this 

information and produce reports on the actual production 

achieved against plans which are currently being executed. 

In the light of this information, the production controller 

will be able to decide whether plans need further 

modifications. If, for example, quantities produced are 

falling below the planned level, he must either revise the 

planned production for subsequent periods or recommend 

allocation of additional resources to. reach the target. In 

case of any excessive scrap, the production controller will 

be able to replan the production immediately to avoid 

excessive delays in delivery.



The other advantage of this recording process is that the 

castings completed in one production stage could be loaded 

accurately to the subsequent work centres. With an accurate 

monitoring system, it is possible to handle customer 

enquiries quickly and inform them of the current status of 

their orders. 

During post-casting stages of production, batches of castings 

do not always stay within batches. This is mainly due to 

processes in which castings are mixed (eg shot blasting, heat 

treatment) for higher plant utilisation, or may be due to 

yectification and recycling of some castings. The batch quantity 

can 'decrease' at each centre due to castings rejected or 

diverted for rework, and can ‘increase! when reworked 

castings join a batch at a later date. Hence it is difficult 

to use a system based on monitoring the progress of a ‘batch! 

of castings. An effective foundry production control system 

must cater for a special monitoring procedure involving 

"split' batches and 'variable' batches. 

5.4.5 Management Reports 

One of the most essential forms of output from any production 

control system is the reports. Reports area most important 

means by which management is exercised and by which a planner 

can improve his performance. They usually reflect the past 

achievements compared targets, and can assist in decision 

o 
making couerucnres Reports may be in the form of private 
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lists to assist the production controller, or May be 

summaries for debate within the organisation in management 

meetings. 

The most common approach has been to produce lists and 

statements for individual staff in production control 

functions to enable them to perform their own particular jobs 

better. These reports may help individuals to understand 

their position, but they do not necessarily help them to 

manage any better. A better approach is to design the 

reports, so that they provide a collective position to all 

staff involved, to debate at regular meetings. It is only 

when individual staff actions are exposed to scrutiny by 

others, and their mutual inconsistancies debated, that 

promised actions are likely to be fulfilled. 

Reports should have the following characteristics:- 

(a) Necessary and meaningful information 

(what is to be known and why?) 

(b) Clear and well defined 

(neither too much nor too little information) 

(c) Accuracy 

(that will improve user confidence) 

(d) Promptness 
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(early as possible) 

(e) Information must be presented in perspective 

In general the following reports are required from a foundry 

production control system (Table 4). 

5.4.5.1 Forward load reports 

These reports should indicate the production capacity 

committed for orders already accepted. The critical planning 

area is moulding but schedules must also be prepared within 

the constraints of metal production. Two types of forward 

load reports are required:- 

(a) Summary of moulding forward load 

Moulding forward load should be available in the form of 

summaries of committed capacity against each moulding centre 

for each period of the planning horizon. This will be the 
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REPORT USED BY FREQUENCY 

  

Forward load reports 

Work centre load 

analysis 

Foundry performance 

Overdue deliveries 

Work in progress 

Scrap Analysis 

Table 4. Summary of Management Reports. 

Production Control 

Purchasing 

Production Control 

Shop supervision 

Management 

Production Control 

Management 

Production Control 

Management 

Management 

=eel> = 

Weekly or 

on demand 

Daily or 

on demand 

Monthly 

Weekly or 

on demand 

Monthly 

Monthly



main information the production controller will have on which 

delivery promises could be made for future orders. 

(b) Summary of forward metal requirements 

This is to be presented similarly to the moulding forward 

load, showing different grades of metal required, against 

specified production period. This information will act as an 

indication to the purchasing department on raw material 

requirements. It will also help the production controller to 

reorganise production schedules to avoid uneconomical 'heats' 

of material. 

These two forward load reports should guide the production 

controller to answer quickly the following questions when 

confronted with a new order. 

(a) Is there sufficient capacity to meet the delivery 

requirement of the new order? 

(b) If the delivery date cannot be met without 

overloading, which moulding centre or metal 

preparation unit will have to be overloaded? 

(c) If the delivery date cannot be met and no 

overloading is allowed, What is the next best date 

possible? 
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5.4.5.2 Work Centre load analysis 

These reports should provide details of jobs making up the 

work load for the main production centres. These may be in 

the form of analyses of forward moulding load for a selected 

period, to assist detailed scheduling or of total work load 

for any post-knockout work centres. 

5.4.5.3 Foundry performance reports 

These should present analyses or summaries of output, scrap, 

plant utilisation and performance compared with expected 

performance for each work centre. 

5.4.5.4 Overdue deliveries report   

The report should provide lists of jobs on which deliveries 

are overdue, showing length of overdue, quantities and 

current position of each of these jobs. 

5.4.5.5 Work in progress report 

This analysis should provide information to the foundry 

Management with summaries of weights, quantities and values 

of work in progress for all different sections of the 

foundry. The purpose of this report is two-fold. First, this 

would provide management with some useful general information 

and secondly, it could identify any bottlenecks occurring in 
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the production line. 

5.4.5.6 Scrap analysis 

This should provide listings of castings on which scrap was 

detected showing quantities, percentages, causes, centre of 

origin, expected scrap rates and costs. This will allow the 

management to view the problem in perspective rather than 

fighting each problem in isolation as it occurs. 

5.4.5.7 Production Performance 

These reports can assist departmental supervision and foundry 

management to monitor the efficiency of each section. The 

reports should compare the actual output with planned 

production. 
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Chapter 6 

6.0 Microcomputer systems and their relevence to foundry 

production control application 

In general, computers available in the market for business 

applications could be classified into three catogories. These 

are mainframe computers, minicomputers and microcomputers. 

Mainframe computers were the first computers and they are 

sble to carry out many tasks simultaneously for multiple 

users. Generally they are owned by large companies, 

universities or computer bureaux. These computers are usually 

remote from the user and are accessed via a terminal. 

Mainframe computers require specialist personnel to operate 

them and cost from £200,000 to several million pounds. The 

next generation of computers was named 'mini' because the 

computers occupied so much less space than the earlier 

mainframe computers. These can also perform multiple tasks 

and are normally accessed via terminals. In technical terms 

there is a rather arbitrary dividing line between mainframe 

and minicomputers. Initially minicomputer systems were slower 

and had less data storage capacity. Advances in computer 

technology means that minicomputers of today are more 

powerful and faster than larger computers of earlier years. 

The cost of minicomputers can start at about £15,000 and can 

go up to several hundred thousand pounds. Microcomputers are 

the recent addition to the computer family, although it is no 

longer considered to be 'new'. It is based ona _ single chip



microprocessor and can only perform one task at a time. The 

cost of such computers can start from about £50 and go up to 

£5,000. 

A microcomputer system in which the processor chip and 

memory chip are interfaced to input, output and storage with 

provision of elementary software is generally defined as one 

costing between £2,000 and £10,000. A typical system for 

business application will contain a visual display unit, 

keyboard, a floppy disk drive and a hard copy printing 

device. Originally these were based on 8 bit micro processor 

and could address up to 64K bytes memory. However at present 

there are microcomputers in the market which are based on 16 

bit processors and can address up to 1 megabytes of memory. 

These have the speed and facilities of traditional medium 

size mini computers. 

The fundamental difference between the micro system and any 

earlier type of system is that micros are user friendly toa 

degree which was not possible before. It is likely that a 

microcomputer system will be purchased, commissioned and 

used by the same individual, and the individual will be much 

more ready to declare that the system produces the service he 

wanted with more easiness than before. Moreover if the system 

is to be used by a specific user, then the system can be 

tailored to the special needs of the user. 
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6.1 Role of microcomputer systems 

An often expressed view is that microcomputer systems are 

potentially so powerful that it will replace the conventional 

mainframe computers. Though this may happen in future, 

neither the awareness of the user nor the technological 

development at present, poses any threat to mainframe 

computers. But problems such as staff costs and the 

vulnerability to disruptive action may cause users to 

consider alternatives. 

On the whole microcomputer systems can be considered 

currently to be relevant to a single department and 

associated with a process which is contained solely within 

that department, where the data content and processing 

requirements can be contained within the limited capability 

of the currently available systems. Existing technology can 

provide a linkage between these individual departmental 

microcomputers or to communicate with central mainframe 

computers. Another view is that the situations for the use 

of microcomputer systems are not different from those which 

have produced many sucessfully operated systems in the past. 

Although this is true in software terms, there are 

significant differences and important consequences. In 

distributed systems, the driving force behind their 

introduction has come from the centre (data processing 

department or senior management) while in the case of 

microcomputers the driving force for the introduction is



coming from the periphery (user). 

In a large organisation, which has existing data processing 

departments with centralised computer systems, microcomputers 

are seen as a tool for undertaking new or specific functions. 

This situation arises when small application areas within are 

frequently ignored by the system developers, often because 

the particular application does not integrate with the main 

role of system or which is difficult (and costly) to analyse. 

A project which is small or does not integrate with the main 

system without causing major disruption is likely to be 

postponed or ignored by high level management. To the manager 

responsible for this small non-integratable project, the task 

may be important and clerically time consuming. In such 

situations, micros can provide an alternative to using 

centralised facilities by allowing the user to develop his 

own microcomputer system. To the organisational management 

and the centralised data processing department, granting 

permission for independent small systems keeps the user ‘off 

their backs' for a while until a suitable solution is found. 

For certain applications in a large organisation, locating a 

microcomputer system in the user department may be a useful 

and logical method of proceeding towards integration. 

rn small organisations which do not have computing 

facilities, microcomputers are seen as a cheap, and sometimes 

the only economically feasible, way of computerising specific 

functions. These functions may include accounts, payroll,



stock control, production control etc. For some medium sized 

organisations, the facilities in currently available micros 

may not offer complete satisfaction but they may be forced to 

use them to ensure survival. In cases, where only one 

function need to be computerised, micros could be ideal. 

In both cases microcomputers are seen as single system 

devices. It may do more than one £untion within a department 

(eg sales ledger and payroll) but it is more likely to be 

dedicated wholly to one task. There is no valid argument for 

the sharing of a micro system between departments. But there 

are multi-user ring based systems available at the higher end 

of the market which can share a common data base for 

different functions. With low cost systems a similar setup 

could be used by different departmentsfor the same function. 

6.2 Problems associated with microcomputer systems 

The apparent barrier of computing power at dramatically low 

prices tends to blind the potential user to many problems 

that micro systems bring with them. Some such problems are 

discussed below. 
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6.2.1 Standardisation 

With many choices available in micro systems and if a number 

of departments are contemplating the purchase of hardware 

then there is a reasonable chance, assuming no central 

control, that each will buy a system from a different 

manufacturer. In many cases software written for one type of 

computer cannot be used with the upgraded version of the same 

type of equipment without considerable software modification. 

With equipment supplied by different manufacturers the 

software compatibility is usually non-existent. The problem 

is Same with data storage devices. It is therefore essential 

*hat an organisation, intending to allow micro systems to be 

introduced, should adopt a policy of standardisation. The 

policy should standardise ona particular model and allow 

variations only if the intending user can demonstrate that 

the standard model cannot undertake the functions which are 

required. The problems are first to discover whether a rigid 

standardisation policy can be enforced and second to decide 

on what to standardise. 

6.2.2 Hardware combination and System maintenance 

One major advantage of microcomputer systems is the relative 

ease with which one can assemble different units into a 

single system and replace those units with new devices as 

they become available. The ability to study what is 

available, recognise its potential and incorporate it into 
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the existing system is likely to be beyond the capability of 

most of the departmental managers. Similarly, when the system 

fails there will be the problem of identifying whether it is 

software or hardware, whether it is a simple system bug which 

has not been identified previously, or a major fault in which 

case it may be necessary to call an engineer. It is 

advisable to have an arrangement with the system supplier to 

provide maintenance. 

5.2.3 Software Development 

Most low cost micro systemSother than those based on 280 and 

CP/M, offer the user a simple single user operating system 

plus a subset of BASIC. Application software must either be 

purchased elsewere or written inhouse. There are specialist 

system vendors who can supply a hardware and software 

combination for a particular application. 

There are two important aspects in software developments 

which can optimise the system performance, 

(a) The 'operational' efficiency of the program which 

attempts to maximise speed while minimising the memory 

required and data storage space. 

(b) The 'production' efficiency where attempts are 

made to produce and implement software (packages) as 

cheaply and quickly as possible, and suitable for 
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general commercial applications. 

Consideration of these two types of efficiency resolve into 

two broad but sometimes conflicting objectives. Tailormade or 

bespoke computer software usually provides increased 

operational efficiency at increased costs. These systems are 

devoted to particular applications and cannot be used for any 

other purposes. A package based approach attempts to satisfy 

higher number of similar applications where development cost 

is shared by all users. For individual users this could mean 

redundant computer time and data storage space. 

Main memory requirements of application software often 

exceeds the memory capacity of the low cost microcomputers, 

and the program cannot fit into the available space. This 

limitation could be overcome by using the overlay procedure. 

In this method the program is divided into modules and stored 

in the program disc, which could be read into memory as 

required and executed. Modules in different overlays cannot 

be simultaneously resident in the main memory. The program 

module continuously required could be made resident 

permanantly in a section of the memory and the rest of the 

memory could be used for temporary modules. The memory 

segments used for temporary modules should be large enough to 

contain the largest temporary module. The overlay technique 

is not new to microcomputer system and has been in use with 

larger computer systems. With the emergence of micros with 

increased memory capacity overlay technique may not be 
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required. 

the 
In the case of microcomputer applications, due to low cost of 

hardware, it has provided an opportunity to devote part of 

the saving to increase the operational efficiency of the 

program. In some cases, the capacity of small computers 

dictates the software developers to concentrate on the 

operational efficiency of the program in order to perform the 

required task. 
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6.2.4 Data storage devices 

One of the essential features of microcomputer systems for 

business applications is the data storage devices. There are 

two types of storage devices available for use with low cost 

systems. They are (1) Floppy Discs and (2) 'Winchester 

Drives' 

Most widely used storage device with micro systems are the 

floppy discs. A 5.25 inch floppy disc holds about half a 

megabyte of data on one side and there are 8 inch dual drive 

floppy disc system which would hold about three megabytes and 

at favourable prices. These are delicate plastic disks and 

improper handling or disk wear caused by repeated use, could 

result in the loss of data. At present considerable effort is 

being made by the manufacturers to solve this problem. 

According to Green (21) new material used in the manufacture, 

can extend the life of these disk to over 10,000 hours. At 

the higher end of the low cost data storage devices are the 

so called 'winchester' drives. These have access times of the 

order as hard disks, but smaller in physical size and lower 

in price. These devices have storage capacities starting 

about 5 megabytes and expanding up to 40 megabytes or even 

more. 'Winchester' drives are sealed units and the disks 

cannot be removed. 

These two technologies provide adequate on line storage 

depending on the application but they all exhibit traditional 
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disc drive problems. While discs provides permanent storage, 

there is always a necessity for security copying and for data 

interchange. This problem has been solved in the case of 

floppies by having two drives in the system. For larger 

storage requirements a 'winchester' drive could be used 

supported by a floppy disc or a high speed magnetic tape for 

security copying. 

6.3 Scope of Microcomputer Systems in Foundry Production 

Control 

As discussed in the previous chapter, a better approach to 

control production in jobbing/batch foundries, is to adopt a 

production information system. This means providing timely 

and accurate information relating to orders and its progress 

to aid management in decision making. Production control ina 

foundry is normally concerned with decisions at tactical and 

operational levels (section 5.3), and the task of producing 

the information, at the required level of accuracy and 

frequency, by manual methods is not satisfactory. This 

involves storing of data, sorting the data according to 

specified catogories, performing simple calculations - and 

presenting information. Hence the main role of a computer in 

foundry production control is mainly information processing. 

A wide gap exists between production control systems and 

computer based systems available in the market in terms of 

costs and operational sophistication. Foundries who desire 
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the use of computers to perform routine clerical procedures 

often found the systems based on mini and mainframe computers 

too expensive to justify it's installation. Microcomputers 

can provide a cost effective method of filling this gap. Low 

cost microcomputers can be programed to assist production 

control in this limited task. Fig 12 shows the comparison of 

cost effectiveness of the three types of computers. 

The scope and limitations of the microcomputer as a foundry 

production control tool is controlled by the random access 

memory of the system and the capacity to store adequate data. 

The amount of memory required for an information system is 

considerably less than it requires for a decision system, and 

microcomputers can meet this need. The software required to 

run the system is likely to take up most of the memory but 

programming techniques like ‘program overlay' can overcome 

this problem. 

Most jobbing/batch foundries usually have up to 1000 live 

orders at any time on file and the amount of data relating to 

production planning and control is small per job compared 

with assembly type manufacture. At the 'tactical' level of 

production control, the system is expected to present 

summaries on total order book, where as at the 'operational' 

level the system is expected present detailed information on 

selected jobs. This means that the on-line data storage 

requirements are comparatively smaller and capacities of 

floppy disc devices or small 'winchester' drives can meet 
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this demand. 

Foundries with computer installations for other commercial 

applications and unwilling to integrate production control 

functions, due to high cost of modifications or intéruptions, 

can use microcomputer systems as an interim step. For other 

small foundries who desire to use computers only for 

production control applications, microcomputer systems can 

provide the means of achieving this at relatively small cost. 

In summary, it could be said that the computing complexity of 

a foundry production control system is smaller in terms of 

processing power, complexity of software and volume of on- 

line data storage, than with many other manufacturing 

industries. The microcomputer systems currently available in 

the market provides satisfactory capacity to meet these 

requirements at low costs.



Chapter 7 

7.0 Proposed Micro-Computer based Prodétion Control System 

The philosophy adopted in this proposal is that the 

microcomputer system should provide a means of obtaining 

speedy and accurate information, relating to orders and their 

progress, and to assist decision making in production 

planning and control. 

7.1 Design Concepts 

1. Decision making in foundry production control 

should remain the prerogative of the management and 

the role of the computer system should constitute an 

information centre. 

2. The production control department should have their 

own low cost computer system which could be used by 

the staff who usually do not have specialist knowledge 

in computing. 

3. The total cost of such a system should not exceed 

the cost of employing additional clerical staff 

necessary if no computer systems were used. 

4. The system should operate on a 'real time' mode to 

provide up to date information to cope with the 
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dynamic jobbing/batch situation. 

5. The proposed system should not require any special 

data other than that normally used in a _ manual 

production control system. 

7.2 System Overview 

In its simplest form the system consists of microcomputer 

hardware, a program and two basic files, the Patterns 

register and an Order file. The pattern register will contain 

non-perishable data and the order file will contain the 

perishable and semi-perishable data. The program will 

interrogate these files, select appropriate data, perform the 

required caculations and present specified information. 

Figure 13 indicates the information flow of the system. The 

illustrated outputs from the system shown in this chapter are 

examples only and the type of output can be decided by the 

user and will involve program modification. 

7.2.1 Patterns Register 

The patterns register is a collection of records of castings 

which are regularly (or previously) made. The information 

held in these records constitutes the identification of the 

products, technical information of how they should be 

produced and other necessary historical information. The 

purpose of this file is purely for storage of non-perishable 
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information which could be refered to, 

to the order file when required. Each 

or could be transfered 

record in the pattern 

register contains the following information. 

(1) Pattern number 

(2) Description 

(3) Customer name 

(4) Metal grade 

(5) Finished weight 

(6) Quantity per box 

(7) Weight per mould 

(8) Box size 

(9) Moulding centre 

(10) Time per mould 

(11) Core box number 

(12) Number of cores 

(13) Time per core/set 

(14) Post knockout route 

(15) Fettling code 

(16) Fettling time 

(17) Heat treatment code 

(18) Inspection code 

(19) Pattern status 

(20) Price per unit 

(21) Data for WIP valuation 

- 102 =



7.2.2 Order File 

The order file contains data on all 

order. This is the nucleus of the computer system. 

the information used for production 

this file. Each record on this file 

the castings stored 

other perishable information related to planning 

in the pattern register 

of production (table 5). 

The required additional information is:- 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

Order number 

Quantity on order 

Quantity planned 

Sample required 

Order date 

Planned moulding date 

Planned fettling date 

Planned delivery date 

Total cast 

(10) Quantity to mould 

(11) 

(72) 

(13) 

(14) 

(1s) 

(16) 

Quantity 

Quantity 

Quantity 

Quantity 

Quantity 

Quantity 

in fettling 

in heat treatment 

in machining 

in inspection 

in despatch 

delivered 
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(17) Quantity in rectification 

(18) Quantity scrapped 

(19) Total customer returns 

The user will be required to enter the planning data while 

the progress data will be generated by the computer as the 

transactions relating to that order takes place in the 

foundry. 

7.2.3 The program 

The basic function of the program is to interogate the files 

to provide the required information. In addition it also acts 

as a means of transfering information between files or within 

a record. The program provides a 'menu' which prompts the 

user to select the functions required. This is an interactive 

program where the user is requested to answer questions 

prompted by the computer. The program is written in BASIC and 

the listing is given in Appendix 2. 

7.2.4 Computer hardware 

The proposed system could be implemented using a 32K RAM desk 

top computer with 1 megabyte floppy disk drive and a dot 

matrix printer (fig. 14). The total hardware cost for this 

typical set up is about £2500 at 1982 prices. This hardware 

configuration is capable of handling up to 1000 live orders 

at any one time. If the system require to handle more than 
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1000 live orders, the floppy disc system could be replaced by 

a hard disc drive with an additional cost of approximately 

£1,000, for a 5 megabytes storage capacity. 

7.2.5 System operation 

When the user starts-up the system it will display a ‘menu! 

which indicates the facilities provided on the screen. The 

‘master menu' is made up of several sub-system menus that can 

be called. The production control staff can become familiar 

with these menus after spending only a few minutes at the 

computer. 

7.3 System functions 

The system is divided into sub-systems providing the 

following functions 

(a) Order entry and file management 

(b) Order book analysis 

(c) Summary of forward load 

(d) Preparation of daily moulding schedule 

(e) Issue of shop floor instructions 

(£) Recording production and generation of production 

reports 

(g) Scrap analysis 

(h) Financial information 

Te Oi



7.3.1 Order entry and file management 

This section of the program deals with the manipulation and 

maintenance of the two main files. The functions available 

for order file management are:- 

(1) Insert new order 

(2) Read order details 

(3) Amend order details 

(4) Delete order 

(5) Print order file 

7.3.1.1 Insert New Order 

This facility enables the user to enter orders into the 

system. These orders may be for regularly or previously made 

castings (repeat orders) or for new jobs which are to be made 

for the first time in the foundry. 

In the case of a repeat order, the details of the casting 

will be available in the pattern register. This data could be 

retrieved by the pattern or part number. The additional 

production planning information required is entered and the 

completed record is added to the order file (fig. 15). 
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In the case of new jobs the system will request the user to 

enter all data before the order is entered into the order 

file. Then the system will automatically write the 

information required in the pattern register for future use. 

7.3.1.2 Display Order Details 

On selection of this option and by keying the job number, all 

details relating to that job will be displayed. The 

information includes all manufacturing and progress data of 

the job (table 5). This enables the production controller to 

monitor the progress of individual orders and to answer any 

customer inquiries related to that particular order. This 

facility can assist the production controller to assess the 

progress of the order and predict a probable delivery date. 

7.3.1.3 Amend Order Details 

This facility enables the production controller to amend any 

of the details in the order as and when required. These 

amendments may be alteration of quantities or manufacturing 

data. 
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7.3.1.4 Delete Order 

When an order is completed this facility allows for the 

to 
deletion of that order from the order file and free the file 

space. This is important due to file size restrictions on the 

floppy disc drive in a low cost system. 

7.3.1.5 Print Order File 

This provides a facility to print the total order file when 

required for any checking. 

7.3.1.6 Pattern register management 
  

Similar to the order file management the following facilities 

are available to maintain the pattern register. 

(a) Insert new pattern details 

(b) Read pattern record 

(c) Amend pattern record 

(d) Delete pattern record 

(e) Print pattern register 

dL



7.3.2 Order book analysis 

This facility provides a means by which the production 

controller can segregate the total work load in the 

precasting stages by the appropriate categories, which will 

assist in producing the daily production programs (fig 16), 

This information could be obtained for any selected period. 

The following options are essential. 

7.3.2.1 Load by a pattern number 

On selection of this option and entering the pattern number 

the system will search through the complete order file, 

identify all orders utilising this pattern and produce a list 

in chronological sequence of planned moulding dates. Against 

each job the list will have details of numbers of moulds 

required and standard moulding time (table 6). This enables 

the production controller to avoid conflicting planned usage 

of patterns or to keep pattern changes to a minimum. 

7.3.2.2 Load by moulding centre 

This option will segregate all jobs assigned to any selected 

moulding centre and present them in their order of priority. 

For each job the details of pattern number, number of moulds 

required, total moulding time, required metal grade, weight 

of metal and pattern status will be available (table 7). 
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7.3.2.3 Load by metal grade 

Similar totkeprevious function, this enables the production 

controller to asses the load for selected metal grades. This 

list is useful to optimise the utilisation of melting 

facilities in the foundry. For each order, information will 

be available on weight per mould, total job weight and the 

planned casting date (table 8). In addition the total weight 

of any grade of metal required for each day will be provided. 

7.3.2.4 Load by box size 

The availability of numbers of molding boxes of any 

particular size is sometimes a constraint in scheduling 

production. This function enables the production controller 

to check box requirements against availability (table 9). 

7.3.2.5 Load by Inspection Code 

Some castings require special inspection and test procedures 

to ensure quality and these activities (eg. outside 

radiography) may have to be planned in advance to meet 

delivery targets. This function will print such orders 

requiring selected type of inspection, together with planned 

moulding, fettling and delivery dates (table 10). 
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7.3.2.6 Load by Order Groups 

Some customer orders have more than one variety of casting 

and may have to be delivered according to a customer's 

schedule. Each of these batches have a separate job number 

and may have to be delivered according to a customer's 

schedule. This facility will provide a summary of these 

different jobs belonging to a specific customer order (table 

iL) 

7.3.2.7 Print overdue deliveries 

This function will provide the production controller or 

senior management with a comprehensive list of all jobs not 

completed according to plan. Each entry in the list contains 

job number, customer name, period overdue, order quantity and 

the quantities of castings in each progress stage in the 

foundry (table 12). This list could be used to expedite 

overdue orders and to identify bottlenecks in the production 

line. 

7.3.2.8 Orders Requiring Samples 

Some jobs require sample approval by the customer. This 

facility will produce a list of jobs where a sample has to be 

made and sent to the customer for approval before the rest of 

the batch can be planned (table 13). 

= 20



d
n
o
r
z
y
 

z
e
p
i
z
o
 

Aq 
p
e
o
t
 

“TT 
e
T
q
e
L
 

 
 

zg 
Aew 

20 
zg 

adw 
€T 

0 
Sz 

Z
O
L
P
O
0
0
0
H
Z
A
X
 

paesooot 
zg 

4ew 
720 

z8 
adw 

ot 
0 

Sz 
78¥0000002ZAX 

vOESOOOT 
zg 

e
w
 

720 
zg 

adw 
Z1 

0 
SZ 

O
V
E
L
O
0
0
0
H
Z
A
X
 

paeSoooT 
ze 

AeW 
720 

zg 
adw 

ot 
0 

Sz 
S
9
E
0
0
0
0
0
P
Z
A
X
 

PWESOOOT 

zB 
adw 

0% 
78 

IEW 
SZ 

0 
of 

Z
O
L
V
O
0
0
0
F
Z
A
X
 

€a€SOoOT 
zg 

adw 
02 

78 
IEW 

SZ 
0 

oe 
787 0

0
0
0
0
b
Z
A
X
 

€DESO00T 
zg 

adw 
02 

78 
FEW 

SZ 
0 

0€ 
O
b
E
L
O
0
0
0
H
Z
A
X
 

€aesooot 
ze 

xdw 
02 

78 
IPM 

SZ 
0 

o€ 
S9€00000P 

ZAK 
E€WESOOOT 

78 
IEW 

OF 
7g 

aew 
ET 

0 
0s 

Z
O
L
V
O
0
0
0
V
Z
A
X
 

ZaESOO0T 
78 

JEW 
OF 

78 
TeW 

OT 
0 

os 
Z78V0000002ZAX 

ZOESOOOT 
78 

FEW 
OF 

78 
IEW 

ZT 
0 

os 
O
V
E
L
O
0
0
0
P
Z
A
X
 

Z7AESOOOT 
78 

FEW 
OF 

78 
IEW 

OT 
0 

0s 
S
9
€
0
0
0
0
0
P
Z
A
X
 

ZWESOOOT 

78 
Ged 

Bz 
78 

Gea 
ET 

0z 
SZ 

Z
O
L
V
O
0
0
0
P
Z
A
X
 

TaESOOOT 
78 

Ged 
BZ 

z8 
Qed 

OT 
0z 

Sz 
787000007 

ZAK 
TOESOOOT 

78 
Ged 

87 
78 

Gea 
ZT 

0z 
Sz 

O
V
E
L
O
0
0
0
P
Z
A
X
 

TAESOOOT 
78 

92d 
BZ 

78 
Gea 

OT 
0z 

St 
S9€00000P2ZAX 

TWESOOOT 

P
T
Y
S
S
-
T
e
d
 

PTY9S 
P
T
W
 

pdseq-A436 
T
8
p
1
0
-
4
3
6
 

“ON 
U
7
8
R
3
e
d
 

“ON 
Zepz0 

78 
uer 

OT 
-? 

Aepz0 
Jo 

eyed 
€S000T 

: 
dnorzp 

azepr10 
Aq 

prot 

T
/
T
 

b
e
d
 

S
U
S
V
C
r
e
T
 

> 
eurE 

cB 
TeW 

TO? 
99ed 

eqes 
: 

SUeN 
JeSN 

A
Y
G
N
N
O
A
 

doaV 

ed



S
O
T
A
I
S
A
T
T
S
C
 

O
N
n
p
A
e
A
Q
 

JO 
Y
S
T
T
 

“
Z
T
 

S
T
q
e
L
 

butq@seD 
78 

TEN 
90 

TO 
TO 

00 
TO 

v0 
zo 

TO 
oT 

oT 
¥9000T 

a 
T 

zeu03sTD 
it 

78 
TEN 

SO 
SZ 

00 
00 

00 
00 

02T 
OLT 

STE 
OOE 

 66000T 
s 

6urqse) 
T[ 

JewoqsnD 
t 

78 
FEW 

FO 
00 

00 
00 

00 
00 

00 
00 

00 
TO 

80000T 
gq 

buTqse) 
Z 

zewoysND 
Ir 

78 
IEW 

70 
00 

00 
00 

00 
00 

00 
00 

00 
eT 

60000T 
a 

burqseQ 
p 

JeuwojsnD 
t 

78 
TeW 

£0 
00 

00 
00 

sO 
00 

00 
00 

00 
sO 

TIOOOT 
W 

butAseQ 
9 
x
e
W
o
 
ISTO 

r 
78 

JEW 
ZO 

so 
£0 

00 
ST 

oT 
0g 

€% 
9L 

OOT 
2v000T 

N 
butqse) 

€ 
JeUDISND 

Tc 
c8 

IEW 
720 

00 
00 

00 
SO 

00 
sO 

oT 
02 

0@ 
LTOOOT 

x 
buty#se) 

Z 
rewoIsND 

ic 
78 

TeW 
TO 

00 
00 

00 
00 

00 
80 

LO 
se 

ST 
cE900T 

u 
buTqZse) 

g 
JewoysnD 

ir 
8 

F
A
 

BC 
TO 

00 
€0 

00 
00 

00 
00 

00 
v0 

€ZvOOT 
qd 

buryse9 
g 

zewo3sND 
f 

c8 
Fed 

82 
00 

00 
00 

TO 
00 

00 
00 

10 
TO 

TZLOOT 
f 

butAse) 
6 

JewoysND 
f 

78 
FPA 

9 
oT 

00 
OS 

SE 
oT 

0S 
T
 

O8T 
OLT 

TOOOOT 
'T 

butqseQ 
9g 

zewoysND 
¢ 

78 
Fed 

FT 
00 

co 
00 

€0 
00 

00 
00 

sO 
sO 

9SPOOT 
wy 

buTAZse9 
4 

JeuwoysND 
£ 

8
 

Ged 
2T 

00 
00 

00 
00 

00 
4 

O2T 
O9oT 

00@ 
S8000T 

D 
buTAseQ 

T 
Jewo3sNO 

£ 
78 

Ged 
2T 

00 
00 

00 
00 

00 
00 

00 
00 

c 
ZEOO0T 

@ 
burysep 

€ 
zSewWoISND 

¢ 
t8 

F
a
 

0
 

00 
00 

00 
00 

80 
00 

co 
Ot 

ot 
TCOOOT 

y 
butqseQ 

9 
z
e
w
o
 ASN 

S 
78 

Gea 
720 

£0 
00 

00 
os 

00 
00 

00 
€S 

0s 
vZTOOT 

5 
burqse) 

7 
r
e
o
 
ISTO 

S 
78 

URL 
BZ 

SO 
00 

os 
0€0 

0c 
00 

00 
SOT 

OOT 
TEZOOT 

v 
buTysep 

Z 
zSuoISND 

9 

p
r
u
s
 

diss 
3504 

pred 
dseq 

o
f
 

Q
a
 

T
a
 

3SQE) 
T
p
I
O
 CN 

JepIO 
uoTRdTIOSeq 

zeuo3snD 
d/O 

S¥M 
o
t
a
 

=H 
ut fH 

KW 
uTH 

wuz 
u
w
 

uywH 
31 

MO 

 
 

 
 

 
 

€2?S0?2T 
-?OunL 

78 
FEW 

OT 
-?99eC 

SSIUAATTAC 
ANGITAO 

122



s
o
t
T
d
u
e
s
 

b
u
t
a
t
n
b
e
y
 

s
z
e
p
i
s
0
 

“€L 
S
T
q
e
L
 

 
 

K 
z8 

I
e
W
 

TO 
6 

b
u
r
q
s
e
d
 

6 
a
e
w
o
R
I
S
N
D
 

T
I
B
E
O
O
0
0
H
Z
A
X
 

9
9
0
0
0
T
 

N 
z8 

I
e
W
 

TO 
3 

B
u
r
q
s
e
d
 

T 
t
e
w
o
z
s
n
d
 

L
8
T
6
0
0
0
0
P
Z
A
X
 

O
€
O
0
0
0
T
 

ua 
78 

G
e
d
 

82 
p 

5
u
r
q
s
e
d
 

9 
a
z
s
w
o
z
S
s
N
d
 

€
L
7
8
0
0
0
0
0
 
ZAX 

6
8
T
0
0
T
 

ua 
t8 

G
e
d
 

LZ 
s 

b
u
r
q
s
e
d
 

L 
a
z
e
w
o
0
z
s
n
d
 

O
V
E
L
O
O
O
N
H
Z
A
X
 

€
S
o
0
0
0
T
 

K 
t8 

G
e
d
 

SZ 
e 

b
u
t
q
s
e
d
 

g 
z
e
w
o
p
s
N
D
 

6
6
€
0
0
0
0
0
0
Z
A
X
 

S
€
0
0
0
T
 

N 
@8 

G
e
d
 

€T 
z 

b
u
r
q
z
s
e
d
 

@ 
a
z
e
w
o
z
s
n
y
d
 

T
V
S
L
O
0
0
0
P
Z
A
X
 

9
E
T
O
O
T
 

u 
c8 

G
e
d
 

CT 
x 

b
u
t
q
s
e
d
 

€ 
a
e
w
o
A
s
N
n
D
 

L
O
Z
T
L
O
O
O
O
D
Z
A
X
 

L
O
T
O
O
T
 

KR 
é8 

G
e
d
 

72T 
K 

b
S
u
t
q
y
s
e
o
 

py 
t
o
w
o
z
y
s
N
n
d
 

T
9
V
T
O
O
O
0
P
Z
A
X
 

Z
v
r
t
o
o
t
 

K 
ze 

u
e
l
 

TT 
y 

b
u
t
q
s
e
d
 

JT 
a
z
e
w
o
j
z
s
n
d
 

V
Z
O
0
V
O
0
0
0
F
 
ZAX 

Z
0
0
0
0
T
 

e
3
S
/
a
a
e
d
 

z
e
p
i
0
/
e
 
e
d
 

u
o
T
,
d
t
a
o
s
e
q
—
 

Z
e
u
o
z
s
n
D
 

“ON 
U
I
O
q
I
e
q
 

ON 
TSpIO 

T 
/t 

b
e
d
 

V
I
F
L
T
P
E
T
 

§ 
O
w
T
L
 

78 
Ged 

OT? 
9
9
e
C
 

eqes 
=? 

SWweN 
49SQ 

A
U
N
G
N
N
O
A
 

G
O
A
V
 

123



7.3.2.9 Orders waiting for patterns 

This option will produce a list with appropriate details for 

the orders for which the pattern is not ready for use. The 

information can assist the production controller to avoid 

planning for such patterns or to expedite those patterns from 

stores or from the customer (table 14). 

7.3.3 Summary of forward loads 

This sub system provides a means of assessing the moulding 

forward load and forward metal requirements quickly, by the 

production controller, for jobs already planned. These 

reports could be used as a guide to make future delivery 

promises to customers and purchase metal charges for the 

foundry. It can also provide a useful guide to senior 

management to indicate the future level of activity in the 

foundry. 

7.3.3.1 Summary of the moulding forward load 
  

A printout of the summary of moulding load for each moulding 

section of the foundry is provided by this facility. The 

printout shows the total of overdue jobs and weekly loads for 

a period of 12 weeks in advance (table 15). The number of 

moulds planned and standard production hours estimated are 

given for each moulding centre. All requirements beyond 12 

weeks are grouped and given at the end of the table. This 
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information can be used by the production controller to 

reschedule production to optimise plant utilisation or to 

plan urgent jobs without causing much disruption to jobs 

already planned. 

7.3.3.2 Summary of metal requirements 

The information provided here is similar to the summary of 

the moulding forward load. The printout will show the amount 

of metal required to carry out the planned moulding program. 

This summary could be used by the production controller to 

reschedule the jobs inorder to optimise melting facilities. 

It could also be used to program the metal procurement (table 

16). 

7.3.4 Daily Moulding Schedule 

Having obtained details of castings to be produced for each 

week using the order book analysis, the production controller 

has to prepare a list of castings to be produced at various 

centres each day. This section of the system allows the 

production controller to Prepare such a schedule. For éach 

day up to 8 days ahead of the current date, the user will be 

able to allocate jobs to each of the moulding section. Such 

daily allocations are stored in separate temporary files and 

shop floor instructions for each moulding, core making and 

melting centre are generated from that file. 
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This facility allows the production controller to split any 

order into smaller batches to be manufactured on different 

days to satisfy core making, metal or other resource 

constraints. After selection of the order number of the job 

to be planned, the user simply has to answer two questions, 

namely the date of production and quantities to be made. The 

system will transfer all information from the main order file 

to the daily production file. After allocating a suitable 

number of jobs to a specified production date, the system 

could be used to obtain, for each moulding centre the jobs 

allocated and the percentage of loading. It will also provide 

the corresponding load for core making and metal requirements 

for the day in consideration. Using these outputs for the 

three sections, adjustments could be made to the moulding 

schedule until a reasonable balance is obtained. The latest 

schedule could be issued as shop floor instructions for each 

of the two departments as 'make list' for the day. 

The system will create the necessary files automatically each 

day up to 8 days in advance and erase the file for days for 

which the work is completed. 

7.3.5 Issue of Shop floor instructions 
  

Shop floor instructions for precasting activities will be the 

result of the daily moulding schedule prepared. Moulding shop 

instruction will contain detailed information on what moulds 

have to be produced each day. Core shop will use the same 

leg ar



instructions as the cores have to be produced according to 

the moulding program. The instructions specify for each job, 

the order number, pattern number, moulding section, moulding 

time, core centre, core time, metal grade andthe weight of 

metal required. The sequence in which the jobs have to be 

selected has to be agreed by supervision of these two 

sections. The system will produce summaries of the weights of 

metal required to cast the items in the moulding schedule. 

The sequence in which the different grades of metal should be 

made available has to be agreed with the moulding department. 

For post-casting activities a list will be produced for each 

work centre which will provide details of all the jobs 

awaiting processing. These jobs will be arranged in the order 

in which they should be produced. These lists will be 

available for each post-casting department such as:- 

(a) Fettling 

(b) Heat treatment 

(c) Machining 

(d) Final Inspection 

(e) Despatch 

All shop floor instructions will contain spaces in which the 

section supervisor can write the quantity of production, 

quantity scrapped, reason for scrap and quantity sent for 

rectification. Table 17 shows how this information could be 

presented to the moulding and core making sections. 

= L309—
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Table 18 shows a typical intruction for the fettling 

department. 

7.3.6 Production and Scrap Recording 

This section of the system will allow the production control 

department to register the quantities of production against 

each order. At the end of each day's production, the shop 

floor instruction sheets issued to each work centre will be 

returned to the production control department giving details 

of jobs produced. The section for which production is to be 

recorded could be selected by the appropriate key. Then all 

jobs carried out in the section should be recorded by 

entering the order number and the quantity produced. The 

system will unload the quantity produced from this section 

and load it to the next work centre in which the particular 

casting should be processed. The succeeding load centre will 

be automatically loaded by checking the route assigned to the 

casting. In addition, quantities scrapped and the quantities 

sent for rectification should be recorded. If any quantity is 

scrapped the system will request the user to enter the 

reasons for scrap. The system will record these details toa 

daily production file which is later used for producing 

reports. 

The recording process is repeated for all work centres. These 

recordings could be carried out at any time. 
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7.3.7 Periodic Production Reports 

These reports could be produced for all work centres which 

give against each order the quantity, weight and value of the 

casting produced. It will also identify the quantity, weight 

and percentage of scrap. At the end of the list a summary 

will appear. These reports could be produced for each work 

centre and for any selected period. Table 19 shows a typical 

report for moulding Department. 

7.3.8 Scrap Analysis 

The system will produce analysis of scrap for any selected 

period. This information can be extracted by scrap cause, 

centre of origin and metal grade. Table 20 shows’ such an 

analysis. 

7.3.9 Financial Information 

This function in the system will produce a report on work in 

progress, value of castings and projected sales value of the 

total order book. 
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7.3.9.1 Value of Work in progress 

The function requests the system to search through the order 

book and identify the component cast but not delivered, 

assigns values and produces a summary of the value of work- 

in-progress in each stage of production (table 21) as well as 

for the total foundry. 

7.3.9.2 Sales Value of Order Book 

This facility produces a summary of projected cash flow in 

the foundry assuming the delivery dates are met. These values 

could be produced on a weekly or monthly basis (table 22). 
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Summary of Work-in-Progress - Date:-15 Mar 82 

Section Weight Value 

(1) Fettling 12,350 £30,850 

(2) Heat treatment 2,375 £6,380 

(3) Machining 3,857 £10,823 

(4) Dispatch 1,625 £7,872 

Totals 20,207 £55,845 

Table 21. Value of Work-in-Progress 
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SALES VALUE OF ORDER BOOK - Date:— 15 Mar 82 

  

Sales Month Sales Value 

82 March £278,235 

  

Total £576,077 

Table 22. Sales Value 
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Chapter 8 

8.0 Practical Applications 

During the course of this research the author examined the 

production control methods of several foundries, of varying 

sizes and types of product. The purpose of these visits were 

two-fold, firstly to establish foundry's requirements of 

production control systems and secondly to explore the 

feasibility of using microcomputer based systems for 

production control applications. Although each foundry had 

specific production control procedures, there were important 

common features. 

Out of the foundries approached for collaboration in the 

research, five foundries showed interest in the use of 

microcomputers in production control, adopted the proposals 

and implemented microcomputer based systems. The systems used 

by these foundries are basically similar and were based on 

the proposals in chapter seven. However each foundry 

required some modifications to the computer program to suit 

their specific requirements. The systems are currently in’ use 

in the following foundries:- 

1. Cronite Ltd. 

2. Butterly foundry Co. Ltd. 

3. Bryan Donkin Co. Ltd. 

4. Wilsons Foundry and Engineering Co. 
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5. Hockley Foundry Co. Ltd. 

Some other foundries which did not participate in the 

research, but who were impressed by the benefits of 

microcomputer based production control system in use, had 

contacted the author through a software specialist witha 

view of adopting such a system. Indications are that about 

six more foundries will shortly using microcomputer based 

production control systems similar to the proposals in 

chapter seven. These foundries are: 

1. Firth Vickers Foundry Ltd. 

2. Armalloy Ltd. 

3. Wolverhampton Die Castings Ltd. 

4. Wolverhampton Iron Foundries Ltd. 

5. Bristol Die Casting Co(1981) Ltd. 

6. Parker Foundry Ltd. 

Cronite was the first foundry to implement the system and it 

has been in operation since June 1981. The system used in 

this foundry was simpler than that adopted by the other 

foundries. This is due to a combination of two factors. 

First, the company had a satisfactory Manual system. 

Secondly, the foundry wanted to proceed cautiously towards 

computerisation, and was prepared therefore merely to 

computerise their manual procedures. One interesting aspect 

in which Cronite differs from the other four foundries is 

that they already have a minicomputer on-site for commercial 
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data processing applications. 

Cronite foundry is classed as one of Europe's leading 

specialists in nickel alloy castings Manufacture. The 

products are usually of high unit value, small in batch size 

and produced under stringent quality control procedures. The 
aircraft industry is one major group of customers, others are 

furnace manufactures and chemical Plant producers. 

Aproximately 30% of Cronite products are exported and over 70 

different grades of alloys are used. 

Before a microcomputer based system was installed, the 

foundry was operating a manual production control system. The 

system, which was in operation for three years, handled on 

average about 500 live orders but at peak load the production 

control department has had to deal with over 1000 orders. 

Although the system operated satisfactorily during low demand 

periods, the production control department found itself 

unable to cope with the volume of clerical work involved 

during high load periods. 

The main functions which contributed to this problem were:- 

(1) Analysis of Order book 

(2) Preparation of reports. 

The analysis of order book usually involves segregation of 

total orders into various catagories such as sorting by 
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moulding centre, alloy grade or customer and arranging them 

in the order of priorities so that a detailed moulding 

program could be prepared. These analyses are performed 

weekly. The reports produced periodically are summaries of 

forward moulding loads, forward alloy requirements, machining 

schedules, fabrication schedules and delivery schedules. 

These schedules are effectively a list of jobs awaiting 

processing at each stage and ranked according to priorities. 

The manual system consists of a slotted wall board with cards 

containing the details of orders. The board is split into 

seven production centres each of which were broken down in to 

planned production weeks (up to four weeks ahead), scrap 

replacements, jobs planned beyond four weeks, and orders 

suspended by customers for some reason. The planned 

production week is further divided in to stages of progress 

of production. 

Foundry production is usually planned weekly and hence an 

analysis of the latest situation is required for effective 

planning. When such analysis is required production control 

staff have to check through many cards from the board (all 

cards in some cases) to find the precise information needed. 

This is a tedious and time consuming task. On average this 

task requires about 15 hours of clerical time per week and 

during peak production periods it was found to an impossible 

task. Although this problem could be solved by employing 

additional manpower, the time consumed is excessive and this 
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information prepared did not always reflect the latest 

situation. 

There were 3 specific reasons for using a dedicated low cost 

microcomputer system for production control rather than using 

the minicomputer already available. 

aoe The manual system previously employed was 

satisfactory except for speed of analysis and 

preparation of reports. The microcomputer system was 

seen as a cost effective means of overcoming the 

deficiencies of the manual system. 

2. No satisfactory software was available for foundry 

production control applications which could use the 

existing minicomputer. 

3. Other computer systems available for foundry 

production control were deemed too expensive. 

A Specification, that required the use of a 32k RAM 

microcomputer, a 1 megabyte floppy disk drive and a dot 

matrix printer (total hardware cost of £2,500), was approved 

by the company and programming was completed in two months. 

The system consisted of a program written in BASIC and an 

index sequential file which can accomodate details of 1750 

orders. Whenever information is required the program scans 
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through the complete file, picks up relevent data and 

presents on the screen or on paper the compiled information. 

The system provides the following facilities:- 

(a) Enter New Order 

(b) Update Order Details 

(c) Read Order details 

(d) Delete Order 

(e) Sort by Order Group 

(£) Sort by Alloy Type 

(g) Sort by Customer 

(h) Sort by Process 

(i) Sort by Progress Stage 

(j) Print Summary of Forward Load 

(k) Print Summary of Alloy Requirements 

(1) Print Weekly Sales Value 

(m) Print Delivery Schedules 

(n) Print Fabrication Schedules 

(o) Print Machining Schedule 

The above functions of the system are similar to those of the 

specifictions given in chapter seven, except for the use of a 

pattern register. The program listing and complete set of 

reports produced by the system is given in Appendix 3, 

The system provides a comprehensive analysis of the order 

book and produces the reports on demand. The main 
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contributions are:- 

(a) Assists production control staff in detail 

production planning and progressing 

(b) Produces reports and summaries for discussions in 

regular management meetings. 

The system has been in operation for about eighteen months 

and the production control department has completely 

dispensed with the wall board arrangements and the facilities 

offered by the computer are fully utilised. During peak load, 

the system handled about 1500 orders. The foundry is now in 

the process of installing an improved version of the system. 

Amongst the other four foundries, Bryan Donkin Co. and 

Wilsons Foundry have been using the system for about 5 

months. Both foundries have transferred all related data 

completely into the computer system. Butterly Foundry has 

just started using the system and Hockley Foundry has 

equipment and programs on site and implementation is still in 

progress. The system installed for these four foundries were 

simillar to those presented in chapter seven. However, a 

detailed study was carried out by the author on the 

requirements of Butterly Foundry and the observations are 

presented here. 
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Butterly foundry is a jobbing/short series foundry producing 

iron castings and employs approximately 150 people. The 

foundry has two cupolas each having a capacity of 6tons/hour 

and castings are produced in 16 different grades of metal. 

The moulding section is divided into 9 sections and the 

weight of castings varies between 2.5Kg to 10tonnes. 

Approximately 50% of the production is repeat orders. About 

25% of the castings are heat treated and about 10% are sub- 

contracted for machining. The majority of orders are for 

small batches. This foundry deals with about 400 live orders 

at any one time. 

At the production planning stage the information requirements 

are similar to those of Cronite foundry. The additional 

problem at Butterly Foundry is monitoring the progress of the 

casting through the post knockout stages of production. After 

the knockout stage, castings from different batches become 

mixed and it is left to the fettling department to segregate 

the castings for further processing. Job selection at this 

stage is a difficult task due to the following factors. 

(a) Castings in the shop are — not arranged in 

meaningful order. 

(b) No paper work is attached to the components. 

(c) Job tickets available in the supervisors office do 

not indicate priorities. 
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(d) Production staff are paid on the basis of weight 

of castings fettled and hence tend to select the jobs 

that maximises their income. 

(e) There is a natural tendency to pick the castings 

from the top of a given pile. 

A facility (section 7.3.5) in the computer system helps to 

overcome this problem by providing lists of jobs and the 

priority associated with the jobs. 

The requirements of Bryan Donkins Co. Ltd. are almost 

identical to those of Butterly Foundry Co. Ltd., except for 

the volume of Orders. This is not surprising as both are 

"Meehanite' foundries. On average they have about 800 live 

orders and at peak the number of orders reached over 1000. 

This has created some overflow problems to the order file and 

it has been recomended that they replace the floppy disc 

drive with a ‘winchester drive' of 5 megabytes storage 

capacity, which can cost about £2,500. This would require 

minor changes to the existing software (i,e at the file 

input/output segments). 

None of the foundries which installed microcomputer based 

systems have reported any reduction in staff employed on 

production control. All foundries indicate that the 

information available from the computer system has provided a 

significant contribution towards planning and controlling 
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production. 
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Chapter 9 

9.0 Discussion 

Experience gained in foundries which have used microcomputers 

for production control tasks based on the proposals in 

chapter 7, suggests that the research work was worthwhile. 

This has been suported by the interest shown by other 

foundries to install such systems. The facilities available 

in the proposed microcomputer based system, could satisfy a 

major part of foundry's requirements. Although the objective 

must be to use the computer to handle all routine production 

control functions, cost effectiveness of these systems must 

be the prime consideration. 

As a service industry, foundries must be able to organise 

manufacture to comply with customer wishes, while ensuring 

financial viability of the enterprise. Jobbing/batch 

foundries require production planning and control systems 

which can be adapted for rapid re-orientation of 

manufacturing activities with consequent high plant 

utilisation. Manual production control systems, which are 

being extensively used, suffer from the inability to produce 

information quickly enough, and in the detail required for 

such a dynamic enviroment. Although, the need for 

computerised production control systems were recognised by 

the management, they were discouraged by what they believed 

would be excessive costs. 
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Computer based systems available in the past, for foundry 

production control applications, were found to be too 

expensive for the majority of foundries to consider its 

installation. Hence a majority of the foundries still use 

manual production control systems. The development of 

microprocessor technology and the subsequent reduction in 

cost of computers has provided an Opportunity to overcome 

this problem. This research has attempted to show how 

foundries can utilise low cost microcomputer systems to be 

cost effective in planning and controlling of production. 

Information required for job selection, to optimise the often 

conflicting objectives of customer satisfaction and efficient 

resource utilisation, is considered to be the root of the 

problem. Hence, the establishment of an information system 

and more informed procedures for job selection constitutes 

the platform on which production planning and control 

policies can be developed. This improved command of the 

information system will facilitate better decision making at 

all levels. Production control is normally concerned with 

decision making at tactical and operational levels. The 

decisions at these levels should be based on providing a 

reasonable balance between foundry capacity, resource 

utilisation, work in progress, production costs and delivery 

commitments. 

The proposals put forward in this thesis advocate a cost 

effective means of providing the decision maker with 
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information relating to orders and their current status in 

the foundry. It is based on the assumption that the 

production control decisions could be best arrived at by 

combining the data processing power of the computer with the 

unquantifiable job knowledge of the production controller. 

The system attempts to provide assistance to the production 

controller in three specific tasks namely production 

planning, production control and reports generation. 

At the planning stage information is made available in detail 

on the jobs available in the queue for a specific resource 

together with their capacity requirements. These itemised 

requirements can be matched against capacity available to 

obtain a suitable job mix. For the purposes of production 

planning it is recommended that pre-casting and post-casting 

activities be treated as separate entities. In a 

jobbing/batch environment, obtaining a balanced load between 

moulding and core making always requires detailed analysis. 

The computer system is designed to facilitate this analysis 

at a speed which is usually not possible by manual methods. 

For post-casting operations the system will provide a list of 

jobs available for processing at any work centre indicating 

the order in which they should be tackled. There are two 

important advantages in this approach. Firstly, the 

production control staff do not have to prepare schedules 

everytime the priorities change. These will be generated by 

the computer system whenever required. Secondly, it provides 

a means by which the section supervisor can assess the total 
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work load in his department with guidance on the sequence in 

which the work should be carried out. This list facilitates 

the supervisor in selecting jobs to satisfy the production 

controllers requirements, while providing him with the 

flexibility to deal with any local difficulties. 

Monitoring the progress of individual jobs through various 

stages of production is an important feature in the proposed 

computer system. The use of this feature is two-fold. 

Firstly, it will be easier to handle customer enquiries 

regarding the progress of their orders. Secondly, in the 

planning stage, jobs completed in one work centre could be 

loaded to the subsequent work centre automatically. Although 

an attempt is made to specify the stages at which production 

recording should take place, it is the view of the author 

that the needs of the foundries differ and this decision 

should be made individually by each foundry in conjunction 

with a systems analyst. Fettling is considered as a specific 

control point in the proposals. However, during the fettling 

process, castings could undergo several operations. If each 

of these operations has to be recorded, it requires many 

entries. In certain foundries, components are despatched 

within 24 hours of being cast. In sucha situation tighter 

monitoring will be an unnecessary exercise. 

Any order in the system can be expedited by altering the 

priority (due date) associated with the particular order. The 

higher the priority, the further up the job will appear in 

OS ee,



the shop instructions list. With the proposed system it is no 

longer necessary to negotiate with a number of people in the 

affected department. 

Recording of production at various stages is the basis for 

reports generated by the system. The types of reports 

generated depend on the degree of detail the user is prepared 

to record onto the system. The examples provided in chapter 

seven are purely a demonstration of the capability of a 

microcomputer in generating these reports. The computer 

outputs can be tailored to suit individual foundries. 

The order file is the nucleus of the proposed system. The 

data stored is almost the same as that used by the 'Kardex 

system' in manual methods. When particular information is 

required by the computer system, it scans through the 

complete order file. This method is similar to the procedure 

adopted by manual systems where production controllers have 

to search through a set of cards to compile the required 

information. The main advantage of the computer in this task 

is the speed. The other interesting feature of the proposed 

computer system is that it is designed to operate with data 

normally used in most manual systems. When a specific job is 

scheduled for production at a particular work centre, the 

data in the file remains unaltered until the operation is 

completed and reported to the production control for 

recording. Such recording will initiate the amendment of 

relevent data. Some computer based systems unload the 
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scheduled jobs from the file, a characteristic which is not 

suitable for foundry operations. 

The systems installed during this research were designed to 

handle 1000 live orders at any one time. This was due to the 

storage capacity of the 'floppy disc' drives used. Although 

this was increased to handle about 2000 orders, the response 

time was found to be unsatisfactory. The use of 'Winchester' 

drives for data storage can overcome these difficulties. The 

pattern register has similar restrictions but this could be 

overcome by using several floppy discs to store data. With 

the use of multiple disc for pattern register there is no 

limit to the number of records that could be stored. This 

arrangement will allow the user to have different discs for 

groups of pattern data (eg. customer, metal grade etc). 

One of the major advantages of the proposed system is that 

the user could implement it to cover only apart of the 

foundry's activities. The implementation will not cause any 

major disruption to ongoing activities. Each order entry in 

to the system will take approximately 5 minutes (including 

thinking/ discussion) and a foundry with about 500 live 

orders can change from a manual system to a computer based 

one within a week. 

The value of any computer based production control depends on 

the information needs of individual foundries and the 

frequency of such information. This research has demonstrated 
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that low cost microcomputer systems can be used to provide 

considerable assistance to production planning and control. 

The cost of a microcomputer based system is considerably 

lower than the systems available in the past and may well be 

within the limits of departmental budgets. The financial risk 

involved in implementing this type of system is small and 

this will encourage computer based systems. 

Although the system proposed makes specific reference to the 

sand casting process, the system could be adapted to die 

casting also. 
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Chapter 10 

10.0 Conclusions 

Manual production control systems predominate in the 

foundry industry. This situation exists because foundry 

management have traditionally believed that 

computerisation would result in excessive costs and 

additional complication. 

Nature of production organisation in foundries differs 

from most other manufacturing industries and the 

computer based production control systems generally 

available are not suitable for foundry operations. 

Specially produced foundry production control packages 

based on traditional mainframe and mini computers and 

are too expensive for the majority of the jobbing/batch 

foundries to consider implementation. 

Development of microprocessor technology, particularly 

in the form of microcomputers, has resulted in four 

important developments. They are:- 

(a) A fall in the cost of computer provision. 

(b) The possibility of creating new forms of information 

systems. 
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(c) The opportunity to decentralise computerisation 

(i.e, to use dedicated computers for production control) 

and to exercise greater control. 

(ad) An increased emphasis on customising computer 

systems to satisfy individual requirements. 

Since the foundry is primarily a service industry, the 

manufacturing programs have to be orientated towards 

greater customer satisfaction while ensuring financial 

viability. The dynamic nature of jobbing/batch 

environments require production control systems which 

can facilitate rapid re-orientation of manufacturing 

activities. In most cases this would require 

computerisation. 

Modelling the operations of a jobbing/batch foundry onto 

a computer to produce manufacturing schedules is 

difficult to achieve. Effective production planning 

requires the ‘non-quantifiable' job knowledge of 

experienced foundry production controllers. Hence, the 

establishment of a 'Production information system' and 

more informed procedures for job selection should be the 

basis for improved production control. 

=o 5 oe



Computing complexity required for a foundry production 

information system is smaller than would be required for 

other manufacturing industries. Low cost microcomputers 

and associated hardware currently available, provide 

adequate data processing power and data storage capacity 

to implement a satisfactory foundry production control 

system. 

Due to the limited capacity of low cost desk top 

computers, and the unstructured and non-stereotyped 

nature of foundry operations, it is difficult to devolop 

a single production control program to satisfy the 

requirements of all types of foundries. Micro based 

systems could be tailored to suit individual foundry 

requirements. 

Although the 'floppy disc' drives have proved to be 

useful media for data storage there problems in 

providing adequate capacity. 'Winchester' drives having 

many megabytes of capacity can eleminate data storage 

problems and can speed up the system response. This 

increase in data storage capacity can facilitate the use 

of a common data base for other computerised activities 

such as product cost estimating systems and payment 

systems. 
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12, 

13 

14. 

Financial risks involved in using microcomputer based 

systems are relatively small. The total costs of 

‘ : . : a : 
implementation of systems similar to those refered to in 

chapter 8 can vary from £5000 to £9000. 

The production control system proposed in the thesis 

could be implemented to cover any part of the foundry as 

desired by the foundry management. 

The simplicity in the approach to the design of the 

system allows for quick implementation without causing 

much distruption to the ongoing production control 

activities. The data normally used in manual systems 

will be sufficient to develop an effective computer 

based system. 

The cost-effectiveness ratio of micro based systems 

seems to be higher than other computer based systems 

available for foundry production control. 

Microcomputer based systems may be the only economically 

feasible way in which most small foundries can improve 

production planning and control. 
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APPENDIX 1 

Variations in Post-Casting processes in a typical 

Steel Foundry 

= 16a



PROCESS ROUTE 00 

STANDARD PROCESS ROUTES 

Castings with special process procedures which do not 
fit in with any of the following standard routes. 

  

Process Route Process Route Process Route Process Route 
  

  

  

  

  

o1 02 03 04 
Shot /Hydroblast Shot /Hydroblast | Shotblast Shot /Hydroblast 
Burn Cold Anneal Burn Cold Normalise 
Cut out Hot Burn Cut out Hot burn 
Weld cold Shotblast Weld cold Cut out 
Normalise Cut out Harden & Temper Weld Cold or 
Shotblast Weld Hot Shotblast (Local Preheat) 
Finish Harden & Temper Finish Temper 

Shotblast Shotblast 
Finish Finish 

05 06 07 08 
Shotblast Shotblast Hydroblast Shot /Hydroblast 

Anneal K.0. Heads Normalise K.0O. Heads 
Shotblast Anneal Shotblast Water Quench 
Burn cold Shotblast Burn cold Burn cold 
Cut out 3 Burn cold Cut out Cut out 
Weld cold or Cut out Weld cold or Weld cold 
(Local Preheat) Weld hot (Local Preheat) Shotblast 
Harden & Temper Temper Temper Finish 
Shotblast Shotblast Shotblast 
Finish Finish 

09 10 11 12 
Shot /Hydroblast Shot /Hydroblast Hydroblast Shotblast 

Normalise Powdercut Cold Burn cold Burn cold 
Burn cold Cut out Cut out Cut out 
Cut out Weld cold Weld cold Weld cold 

Weld cold Water Quench Temper Anneal 

Normalise Shotblast Hydroblast Shotblast 
Shotblast Finish Finish Finish 

Finish 

13 14 LD 16 
Shot /Hydroblast Shot /Hydroblast K.0. Heads Hydroblast 
Normalise Normalise Normalise K.O. Heads 
Stress Relieve Temper Temper Anneal 
Hot burn Powdercut Hot Manual Shotblast | Shotblast 

Shotblast Shotblast Burn cold Sawoff heads 

Cut out Cut out Finish Cut out 

Weld hot Weld hot Weld hot 

Harden & Temper Normalise Harden & Temper 

Shotblast Temper Shotblast 

Finish Shotblast Finish 
Finish         
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Process Route Process Route Process Route Process Route 
  

  

  

  

1? 18 19 20 

Shotblast Shotblast Hydroblast Hydroblast 
Anneal K.0. Heads K.0. Heads Anneal 
Shotblast Stress Relieve Anneal Hot burn 
Burn cold Hot burn Hot burn Shotblast 
Cut out Cut out Normalise Temper 
Weld cold Weld hot Stress Relieve Rough Machine 
Momogenise Shotblast Shotblast NDT/Cut out 
Spray Quench Temper Rough machine Weld hot 
(Large balloon Finish NDT/Cut out Stress Relieve 

type-temper) Weld hot Shotblast 
Shotblast Stress relieve Finish 

Shotblast 
Finish 

20 22 23 24 
Hydroblast Hydroblast Shot/hydroblast Hydroblast 

Anneal K.0. Heads Stress Relieve K.0. Heads 
Hot burn Anneal Powdercut hot or] Anneal 
Shotblast Shotblast Machine heads Hot burn 
Normalise or Saw off heads Normalise Shotblast 
Harden & Temper Cut out Temper N.D.T. 
Shotblast Weld hot Shotblast Cut out 

Rough machine Stress Relieve Cut out Stress relieve 
Cut out Shotblast Weld hot Weld hot 
Weld hot or Machine Temper Normalise 
(Local Pre-heat) Harden & Temper Shotblast Temper 
Temper Shotblast Finish Shotblast 
Shotblast Finish Rough machine 

NDT/Cut out 
Weld hot 
Stress Relieve 
Shotblast 
Finish 

25 26 Zt 28 

Anneal Special Special Special 
Shotblast Procedure Procedure Procedure 
Burn cold Armour Armour Armour 
Cut out 
Weld hot (Turret) (Pannier) (Control Plates) 
Normalise 
Shotblast 
Machine 

Cut out 

Weld hot 

Temper 
Shotblast 
Finish       
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ifin=999then19000 

deffnc(x)=(asc (s#) and127)-64 

def fnw (dw) =d+int (30. 6* (m+1—(mei3) #12) +r) tint (365. 25% (y+ (me 3) +r) 
0000 rem update 21/04/82 prada 

OO10 poke224,O0:print"’™' = pokeSPV468,14:sys7# 40946 
print”’’tab )"INITIALISING" 
gosubSoot fin=9799then11000 
in=999:print"":s$="ABCD FOUNDRY": 5% 

0060 printleft#$(1p$,@8) "User Name "gel 
0080 S/4=26:sys9*4096+48 

O100 printleft#(1p#,@)tab(40) "Time Now (eq 144510) "3s lo=é:hi=é:qesub107 

O119 tit=sé 

printlefts(1p$,15) "Date (DD.MM.YY) "5 

cd=fnw (dw) :dw=cd: qosub4aS201 2 ¢=ddé: ¢ 

printleft®ilps,15)tab(1i7)ss 
gatoliogo 

ceabs(n)+Se-4ding=riqhts¢" "tetr$(sqnin) #int(c)),6) 

     

  

Ssyst#4096+49g 
hi=S:gosublo70S:un$=s6 

    

     

  

i=68:qosub10705: gosubia7oa 

YEPHAO96+48 

  

     
      

      

O410 NSt" M+mids(strs$(l+c-int (c) +" 199000",4,2) return 
Q505 getc#:ifcss "thenlos2o 
OS19 print"*#"s:fornn=OtoeS0: getc$:ifcs=""thennextnn 

ifcé=""thenprint'+"$:fornn=O0teS0: getc#sifcs=""thennextnn:qgotoigsio 
ifc$=""thenreturn 
c=asc (c#) 

if (c$=") and (peek (152) =1) thensysers 

ifcsi2"*"thenreturn 
O540 ifpeek (15) ithengosub47900:rem open255.4:print£255,chr#(i2):closezt 

OS45 c$=chr$(O) rreturn 
0605 ifs$=""thenreturn 
Q610 ifl ithenprint' "chr (ase (us))" "srqoto1d6Zz0 

0615 print’ "chr (asc (us) )chrs(asctus))” 
0620 In=In-1:st=lefts(s#,In)sreturn 

print: "$ 

s$=""sin rintleft#(ud,hi)left#(bes,hida, 
gosublosos:ifc=13thento750 
ifc=20thengosubloé0S: gatoio71i5 

ifin=hithento715 
c#candi27:sife<32orc?izé6thent0715 
s$=st+c$:ln=ln+iiprintcesschrs(27)s 

gotolo71s 
ifin«lothento715 
s$elefté(st+bs,hi) 
printleft$(b$,hi-In)" "s:return 

SYS9#4096 closef£s 
poke art Medes "SYSTEM OFTIONS" 
print’ spc <a) Order Entry / Fil : 
print’ "spe "45) Froduction Information 

print’ "spe(20)"(c) Forward Loads 

print""spe(2o)"(d) Plant Loading and Daily Froduction Program 

print’ spc "fe) Fraduction Recording and Reports 

print’ spe )"4F) Gerap Analysis 

print’"spe(20)"(qg) Financial Information 

print’™"spce(20)"(h) Shut Down System" 

printip$tab(25) "Option"s:lo=1:hi=1:gosub10705: ap=fne (a) 
ifop*<lorop?8gotal ic) 

onapgotats110, 62000, 62200, 62: 1,62100, 62100, 29000, 63900 
print""tab(25) "File Management":printleft#(lp%,7)tab(10) "ORDER FILE 

fori=ltoS:printleft$ilps, (i*2)+7)tab(S) "("chrs(it64)") "mm$li)snexti 

printleft#(1p$,7) tab(S0) "CASTINGS FILE 
fori=6toloOr:printlefts (lps, (i*2)-3)stab(45)"("chr$(it+64)") "mms (idine 
printip#tab(25) "Option"s:lo=1:hi=1:gosub10705: op=fne (0) 
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ifop¢lora OgotalS17o0 
onopgotol S205, 13820, 14120, 14420, 49500, 27020, 27220, 27420, 27620, 49700 
print"Do You Have the Casting Details in the Castings File (Y/N) " 

: O70 "Y"andst< N"thenprintbl $s :qoto1l3205 

    

  

   
   

    

    
20 

print"Pattern No."s$:lo=ishi=16: ee ee aes left (s$+b%,16) 

dopen£S, (f3%),dl:record£3,1:i 

forrc=2tonct+i:record£s, (rc 
ifpt$=pnsthendclosef3:gotel 
nextre:dclosef£s 

printleftS(1o$,19)tab(io) "Casting Details Not Available on File" 

printtab(10)"Please input All Details” 

cs=1:gosub4o020: qotolss20 
dopen£4, (f4%) ,di:record£4, (rc):sysgridclosef£4 

print"Casting Details":fori=2tol9:gosub4 e) 
es=rightS("O"+str$(i-1),2)st1 i o2ithentl=42:t 2547 

printleft#(1lps.fwili.4))tabitirs 
print"("cé")"tab(t2)pas(idltab(fwli,S))a"2 "3ssin 

printhl#ipg"is This The Casting You Require"s:lo=l 

YVandsto"N"t iprintblsé:qotai1s460 

¥"thengotoiso2 
gotolt220 

print"INPUT NEW ORDER": ma=28: fori=ite2a: qasub4s020 

ofa thengosubs2420:1ifvelthengotol 3520 

hexti:gosub4ss: 

erk(S) =O2cr% (6) =cr“(4) s for j=7toloscr“(j)=O:rnextj 

gosubS2220:ifv=lgate13600 

gasubs1i0 atals61o 

gosubsi220 

printbl$lp$s "Order Entered Key SPACE to Continue” 

Gosub4s902O:ifcs=ithent S670 

gotolsiio 

cré(ijs" "ser$(12)=" 
for j=7toloOrer (j Ienextisfor 

dopenf£3, (f3%),d ecord£s, lsinput£a,ne:nc= ent 

ifnes1Loodthen1t S900 
record£3, liprint£3,nc:record (nc)sprint£s,cré(2)sdclosefs 

dopen£4, (f4%) ,di:record£4, (nc) :syswridclosef4 

printbl$ip$"Details Entered to Castings File Key Space ta coamtinu 

gosub490 goteisiio 
Bes noes Number "g:loeish 

0 Mee renee eo 

    

    

        

    

   

    
     

    

      

   

    

    

   

     

   
   

       
      

   

    

   
   

    

   
    

ae 
thi=tegqosubia7os 

  

     

      

   

   

    

        

      

    

Pgosublo7OS:cr$ (1) =ss 

     

  

rgosublo7oS:ersei 

        
   

    

      

printhier 

gosub490 

print"Job 

gosub 

"Order Updated 

otoisiio 

Strike any Key to Continue” 

be Deleted"s:lo=ishi=fwil, 
7620 

    gosublo7voSicr#(1)= 

  

fvelgoto: 

ub41 ios 
This The Order to be Deleted "i:lo=ishi= 
"N'thenprintbl $i:qotal44a0 
a 

  

  

osublo7o5 

gosubs1i420 

s$="This Order has been Deleted from the file” 

  

printlp$s$:syssd:s#=chr$(12) :syscvigosub49020:goto1S1190 

print’ ’sSsprinttabi(15) "Production information: goto11000 
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print"INPUT NEW ORDER” 
print””’tab(10) "Pattern No. Svar sie) 
printleft$(I1p%,5)tab(10)"(1) Order No"tab 
lo=4:hi=8:gosublo70Sscr#i(1)=st:at=sh 

ifveithengosub49020: gotol8020 

printleftS(1p$,7)tab(10)"(2) Order Gty"tab(33)s 
lo=1:hi=4:gosublo70S5:cr% (3) =val (s#) 

printleft#(1p$,9)tab(10)"(3) Planned Qty"tab(3 
lo=i:hi=4:gosublo70S:cr%(4) =val (s#) 

Printleft#(1p$,11)tab(10)"(4) Plan Moulding"tab(3 

lo=8:hi= osub1070S 

gosubls9o: rice nw (dw) :dw=cr (9) :qosub48S20:printleft$(bs8,9) st 

printleft$(lp$, tab(10)"(5) Plan Fettling"tab 
lo=8:hi=8: gosublo70s 

gosub18900: cr (9) =fnw (dw) :dw=cr (9) sgosub4as2 
printleft$(lp$,15)tab(10)"(6) Plan Delivery 

    

v4 

  

   
      

     

  

Jsprintleft$ (bs, 9) st 

tab    3 

  

      

      
lo=8:hi=8: FOS 
qosublevooscr (10) =fnwidw) sdwecr (1 OSsub4BS20: printlefts (bst, 9) st 

printleft®(1p$,17)tab(10)"(7) Pattern Available"tab (33) $5     
  lori:hi=1l:gqosublo7oS:ifses 

ers(i1l)=sé 
printleft$(1p$,19)tab(i0)"(8) Sample Reuired"tal 
loflrhi=1l:rgosublo7oSrifes<o"Vv"ands N"theni8250 

printbl$lps"Any Alterations Y/N "3: lo=1:hi=1:qosublo0705 

MY ands t 'N" then 18260 

  

Y"andsé<o"N"ands$<>"R"theniB2s5        

  

    

     
er‘(6)=er4(4) :cr“4(5)=0: for j=7tolerer%j) 

gosub41 10S: ma=40: gosub45520: gotolss70 

3700 d=val (left (s#,2)):m=val (mid$(s,4,2))iy=val (right#(s$,2))+1900rretu 

700 rem financial information 
7020 print™ left$ (ips, 5) tab(20) "Finacial Information” 

print" sp¢ (20) "(a) Sales Value of Work in Froagress 

Print""spe(20)"(b) Total Sales Value of Order Book 

9070 printipStab (S35) "Option"s:lo=1:hi=1:gosublo7o0Ss op=fne (od 

7080 ifop<iora Egata2Izo2o : 

onopgoetaZz1iog, 29500 

print”™"lefté (lps, 1 

to7isvtk 

       nextjscr(7)=cd 

  

    

  

    

       

    

   
       

   

dtab(20) "Processing Sales Value of Work in Froqre 

exth 

onoar:record£2 
(j)e=Othennexti 

vty +or“ (k+7) or 
4) eer (6) 

a 7) Bev ( 7) +sv (i) snexti 
"Sales Value of Work in Progress" 

   
(rc)isysar 

  

  

   

  

   

  

   

  

  

"Fettling "SrightS (bs 18) 
print’ "tab "Heat Th tment "Srights (bat 8) 
print" "tab )"Machining "sriaht 8) 

print’ "tab wee ection "Sright$(b#+str$(sv(4)),e8     

   print’ "tab(2S)" 

Print" tab (25) "Dp 
print’ "tabs" Total 
gosub49020: gataZ29000 

rem wder book value 
print” left$(1p%,12)tab(25) "Frocessing Total Order Value" 

Ss osubS1620: forrc=Ztona:irecord£2, (rc) :sysqr 

svesvtcr% (3) ¥cr (6) 
nextre 

print" "left$(1lp$,i2)tab(25) "Total Order Value = £"5 
printright(b$+str$(sv),9) 

gosub49020: gotoe29000 

rem-~scratch and create report file 

scratch"Prod Report",do 

ification "Srights (bs v(6)),8) 
"Sright$(bt+strs mm) Vis Bd 
"Sright# (bé+strslev(7)),8) 

   
    

h
r
h
A
R
h
A
 
H
h
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dO,1106 

9920 dopen£S,"Frod Repor® 
7930 record£S, liprint£S,0: 
7940 dclosef£S 
7999 end 
1020 record£1,l:input£1,no:no=notl 

1040 record£1, lsprint£1,no:rrecord£l, (mot1):print£i,crs 1) 

1060 record£2, (notl):syswrireturn 

1220 record£1, (z)iprint£i,cr$ (1) 

record£2, (2) :syswrireturn 
record£i, (z):print£l, "Deleted" 

fori=ltol4rcr$(id=left&(bé,fstiddin 
fori=1to9scr (i) next 
recordf£2, (2) :syswrireturn 

record£1, lrinput£il,noarreturn 

ecordfi,lsinput£Li,no 

forrc=2tonotlirecord£i, (rcjrinput£li,as 

crs (1) the ue 
trcesprintchrs¢ ecord mot found" 

5 gosub490 reeturn 
2020 record£2, yearsreturn 

2220 record£1,1lsinput£1,noiv=0 

2240 forrc=2tonoti:record£i, (rc) :input£i,ags 
2260 ifa$="Deleted"thenz=(re)svev+tlireturn 
2280 nextre:return 
2429 v=Or:rrecord£i,l:input£i,no 

2430 forrc=2tonottsrecord£1, (rc) :input£Lt,at 
2440 ifat=cr$(1) gotos2480 
2460 nextremreturn 
2480 vel:print:print"This Order No. Already in Use” 
2500 printbl$lp$"key SFACE to Continue" 
2520 getcBrifcé<s" "thens2520 

2540 return 
3120 dopen£S,di:record£s, lrinput£t,ne:nesnctl 

3140 record£3,1:print nerreceard (neti) rprint£S,cr$(2)sdclasefs 
160 dopenf£4.dt:record£4, (mce+1l) :eyswridclosef4:return 

dopen£S, (f3%),dizsrecard£S, (z): eré(2)sdclosef£s 

dopen£4, (f4$) ,disrecord£4, (z osef4:return 
"Deleted 
i 

  

   

  

x 

(i)=Ornexti 

    

         

  

  

  

      
   

   
   

      

   

  

   

    
    

  

      

  

ecord£ 
={rodid 

moet found" 

   gosub4go2o. 

dopen£4, (44%),d1 
dopen ‘ 

forrc=2tonc+lrrecardés, (re) rinputs 

ifat="Deleted "thenz= (re) :dclose: 
tre:dclose 

*O:dopen£s, (f3%) ,di:record£s, lzinput£3,nc 

forre=2tone+lirecord£s, (rc) nput, $ 

ifag=cr$ (2) thendclasef3: goto34430 
nextre:dclosef3:return 
veliprintiprint"This Pattern No. Already in Use" 

printbl¢ip$"key SPACE to Continue" 

dclosef4:return      

  

    

     

       

  

evtLlireturn 

  

    
  

  

      

getcsrifcs "then34520 

return 
print’ mm (op)"" 

print” "midé(mm$(op),9)" "Srlo=lshi=fwlfr :gosublO705: acs=< 
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6080 ifnwthenwl=wl:w2=wh:qotasé6240 
6100 printleft#(lp$,1)tab(52) "From Date "32 lo=8:hi=6: gosub10705: gosub440¢ 

6120 wl=wrifw=Ogototsé100 

6140 printleft$(1p%,1)tab(63)s% 

6160 printleft#(1lp%,2)tab(S2)"To Date "$:lo=8:hi=8: gosub10705: gosub440¢ 
6180 sifw=Ogoto36160 

6200 printleft$(1p%,2) tab (43) 5% 
6240 print:sa=0 
6260 forrc=2tono+l 
6280 record£2, (rc):sysgriwecr (e) 

S40) 
a) =Othen36400 

gotes63a0 
ifer“%(4) 
ifws 

    

   

      

ndcr#% (S)<=0 
wethenifer$ (ar) 

  

    

   

     

ifsa>OthenSé6és20 
printbl@ilps"No Reca 

getcSrifc ' “then 

rds 
4) 

   atisfied, Key SFACE te Continue"     
6500 
6520 g=sa 

6540 g=int(g/2) :ifg=Othenreturn 

6560 fori=ltosa-g: jj=itg 

6580 forj#itolstep-q 

6600 ifrs$(jj)<rsé(j) thencé=rs8(jjlirs8(jj)=reS(j)irse(j)=c8: i 7=jrnexti 
6620 nexti:gotos6540 

6640 return 
9990 st=uc$+"End of List":syscv 
99935 open200, 4:cmd200: print£200, chr$(12) :close200:return 

O110 printchrs(7)3 

0115 printlpss" 

0120 printlp$"Which data you want to alters:lo=1:hi=1 

0140 gosublo7OS:print"" 

O1S0 ifi<iori lgoto4o110 

0162 cH=rights("O"+str$(it+i) 

  

  

  

      

  

Oo165 print" ("cs") "tab (7) pag (i)tab(40)s 
lof=lihi=fwli):gosub1o0705 

return, 

   

  

     

   

     

  

rintblé@lps"Any Alterations (Y/N) "s:lo=i:hi=l:qosubia7o0s 
Yvands$2>"N"thenprintbl i: qoto4os20 

     
retorn 

print"ORDER DETAILS” 

  

ix 27thengosub4eS10:qotoe4ii2o 

    

   

     
printl 

print" 
Ct1)s 

c$") "tab (t2)pas(idtablifwli,5))3 "2       
nexti:return 

  

sorfr=Léthenwi=val (left$(rs$(1),5)) sw 

  

ldlefts (rs (sa) 

   
  

  

=midé(mm$(op),9)+" 2 "tacs+" (From Week "estes (fny (wl) ) 
Ss=ss+" To Week + "+str#(fny(w2))+") "ssys9e4076+1Q"s 

sS=left$ (dh, 79) :syscv 

S$=" "Isyscvireturn 

  

printleft#(1p$,3)tab(Z0) "Patt Nos "cr#(2)tab(42) "Order Qty: "cer%(3) 
print"™’tab(61)"Tot Planned: "ser% (4) 

fori=29to040:gosub4é6220 

eS=rights("O"+str$(i-28),2)1tisa 
printleft(lpt,fwili,4)-6) tab (ti) "¢ 

nexti:return 
t4=3S: print: fori=29to40: gosub46220 
printleft$(lpt,fwli,4)-6)tab(t4)": "sss 
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S2ts=24 
c$") "tab (t2) pas(i)tab (ts 

    

  



isreturcn 
0 :sl=14+S:s$="Qty (good) "“:ifl=7orl=8thens$="Qty " 

510 printleft$(1p$,18)tab(1O)stsleftS(trs(1),12)tab(31)s 
lo=1l:hi= osublo705: qt=val (s#) rrusg="LLL1iii"ters(9)+"i141" 

andqt2er% (13) thenprintbl$:qoto42500 
thener% (16) =er%(146)+qt:si=3: goto42660 

si+itolen(rus) sifmids (rus,s2,1)="1"then42590 

   

    

   

  

     

560 nexts2 
ifer“#(sl)<qtthenprintbl $: goto42500 

er“%(sl)=cr%(sl1)—qtrer%(s2) =er%(s2) +qt 
ifst=7thencre4(S) =cer% (3) +qt 

ifl=torl=40rl1l=7thengr=0: qs rea" "sgoto42: 

qr printleft$(ip$,19)tab(10) "Qty for Rectification"tab ¢ 

gosub10705: qr=val (s$) r:ifer%(si)<qrthenprintbl#$:goto42660 

ifl=Bandgt*qrthenprintbl$:qoto42660 

er%(sl)=cr sl)—qricr%(14) =cr%4(14)+qr 

ifsi=7thencre 4% (5) =cr% (3) +qr 

qs=Or:rprintleft$ (lp, 20) tab (10) "Gty Scrapped"tab(3i)i:losishi=5 
gosublo70S: qs=val (s#)sifcer’(si)<qsthenprintbl $: gota42740 

- ifl=Bandgt<qr+asthenprintbl $:qeto42740 

i ‘gqr+gqsthenprintbls$:qot Ae) 

L)serZ(sl)-qsrerZ“(1S) scr “%(1S) +qsrer%(6) scr % (6) +qs 

thencr%(S) ser“(S)+qs 

thengoto42850 

      

    

     shi 

    

    

    

  

   

          

320 return 
350 printleft$(1lp%,20)tab(44) "Reason for Scrap"s:slo=4:hi=16: gosubio70s 
360 srf=strers=lefts (srét+bs, 16) 
380 return 

120 nmmeint(er“(4) /er“’(1)+. 5) snm$=right$ (b$+strsinm) .5) 

j nt (nm¥cr (2) +.5) s jwe=right$(bé+strs (jw) ,6) 
260 jfteint (nm¥cr (5) +.5) 2 j7t#=rights$(bst+str$ (jt), 5) 
499 return 

140 d=val (leftS(s$,2))im=val (mid$(s8.4,2)):y=val (right$(s#,2)) +1900 
980 w=fnw (dw) sdw=w: qgosub48520:return 
799 return 

N20 ify ithenx 

    

    

~i:goto4s025 
    

    

    

  

   

rights ("O"-4rstr$(y), 2) stl=O:t2=S:ifi s2ithenti=42 
printleft$(los,fwii.,4))tab ti): 2 
prink! ("cS") "tab (t2)pab(idtab(fwli,5))s:lo=ishi=fwli,3) sgasubio7os 

    

C Wb4o020 

return 

  

‘thenpri nth % 

  

goto4dsu25 

LSlps"Anv Alterations (yY, "Se lo=Lst 

"NY andeé< > "N’thenprintbl $3 :gote4Ss2: 

¥'thengotoa45720 

  

ible 

  

eisg 
    

      

) 

  

gO return 

od printlefts(1p%,8) tab(47) "FROGRESS DETAILS" :return 
printchrs$(7) $3 

printips;" 
printlp$"Which data you want to alter"s:lo=t:hi 

i=val (st fitlori tmagoto4s720 
print’: gosub45o S520 

onfwti,1) gosub4. 50,46080: return 

cr$tfwli, 2) es 

  

IbBLO7OS 

    
   

  

  sreturn 
cr (fwli.2))=val (s$) rreturn    
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80 cr%(fwli.,2))=val (s#):return 
20 onfwli,1) gosub46240, 46260, 46280:return 
40 sS=cr$(fwli.,2)):return 

idS(str#tcr(fwli, .),2):return 
idé(str$ (cr4%(fwli,2))),2):return 

printbl$lp$"Any Alterations (Y/N) "3:lo=1:hi=1:gosubi0705 
ifs$¢o"V"ands$< >"N"thenprintbl $$ :gato470 
ifs$="Y¥"thengota471i20 
return 

printchr#(7)3 

printipss" 

printlp$"Which data you want to alter" 
i=val (s#): Lrifi<iorismagoto47160 

ee 

CH=rightS("O"+str$sin),22tt t: 
printlefté(lpt.fwli,4))tabttiys 

print" ("c#") "tab (t2) pagili)tab(fwli,5))s:la= 
gotad7o20 

    

      
   

er Res 

  

rgosublo7as 

  

         rifisi9thenti=42 

  

      yisfwli, rqasublo7os 

   

    
theny=y-1tsqote48530 

  

. ~trgoto4es4o 
z ight$(strs(io0+d) ,2 2)ayely-¢ S))syf=right#(strsly),2) 
m~L+(me13) #12) sddé=dé+m$ (m) +y$ss¢=dd$:return 

40 d=val (left#(s,2))s al (mid®(s$,4,2))sy=val (right#(s 
60 crifwli,2))=fnwidw) sdweer (fwti,2)) 

7O gosub48520:printleftS(ip$,fwli,4))itablfwli,S)a": "semireturn 
20 pokelS@,Osprintbl#lpé"Kkey SPACE to Continue" 
30 getcS:ifcs=""then4? 

35 printips” 

40 gosubloS25 
10 printips:ifes=chrs (0) then4oo20 

20 return 
00 pokelS8,O0:printleft#(1p%,18) "Key SPACE for next page" 
20 getc$:ifct=""then49220 

SO printleft#(1p%,1a)" 
49 gosubloses 
60 printleft#(1p$.,18):ifet=chrs(o) then49280 
80 return 

00 print’ "Lefts (ips, 10) tabtZ 

20 gosu 620: forrc=2tonot+l 

40 recard£1, (rc) :input£l,atirecords 
itol4 Ser eta) 

ori=ltoé:st=st+str$ (cr (i) )+ 

eae ETtaPy (i) sqosub 

eS Cor“ C2 )) 4 

     
       

  

    12)) +1900 

  

   

  5) "5 rinting Order File"   

    

    

        

Lew rend) AP ee abs 

  

if 

       

     

    
         

    

     

  

    

      (CEP eyAe 

  

10) tab (25) "Printing Casting File” 

£4, (44%) .di:forre 
a$irecord£4,    Strc-1) + ee tags 

  

        
   

nextre:dclase:dopenf1, (f18).,do:d 

"Stidump"+mids (str 
23),0d0: Got 

274", 3,0" 
     

Pretucn 

   r=1/256 
CV=7#4096415 

FS=9R409646 
cm$=chr$ (15) 

    

Pucks chr$(18) ren$= i awe chr$(20)sf4g=chr s ( 
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dimer%(16) ,cr (10) ,cr$(14) 
dimb# (9) ,5q(17) :opendé,8, 

pas(40), fw(40, 

tprint,s,w" 

      

    

      

   
   

fori=1to40:readpag(i):pas(id=pas(idt"":forj=ltoS:readfwli, j)snextjine 
data"Ord No. damm oe "Pattern No. 22 

data"Descriptian hs "Customer 
data"Metal Grade wads "Weight 
data"G@ty per Box 

data"Box Code 
data"Time/Mould 
data"Core Centre 

data"F.E.0. Rout 

data"Fettling Time 

  

          
   

  

   

    

   

    

re "Wt per mould 

"No of Cores 
"Time/Cores 
"Fettling Code 

"Inspection Cad 

   "Moulding Centre"    
3,15 

S17, 
Sales 

    
   

data"Price/Casting Pattern Status tee 

data"Sample Required Sample Approved", 1, 2,64 

data"Date af Order "Moulding Schild " 8, 4.64 

data"Fettling Schld "Delivery Schild 8. 6.64 

data"G@ty Ordered "Tot Planned 5,10,64 

data"Total Cast 9,11,64, "Qty to Mould 5,12,64 
-data"@ty ta Cast 5,13,64,"Qty in Fettlin 3, 14,64 
data"Qty in Heat T 

data"aty in Inspec*n" 

data"@ty Delivered 

5,15,64,"Qty in M/cing y 

S.17,64, "Qty in Despatch 

5.19,64,"Qty in Rectif?*n 
   

  

    

  

data"@ty Scrapped 5,21,64,"Tot Cust Return 

b=" "sdhga"—"sudss chr$(164) :bs$="" fori=itod 
$tb$:us=us+us: bst=bss+bes: dh h#+dh$:eqt=eqtt+eqs 

nexti:dh#=lefté (dhd+dht+dht, 132) seqt=leftt (eqtteqtteqs, 132) 

Ipg=""sfori=1toS:lps=lpt+ipsinexti Ips=""+left$ (ps, 22) +"" 
pt gee eee oe readfs (i) inex 
data8,16,12,12, 252,455, 2y1,1,2 
fori=ital4:cr$(i)=lefts ibs, fs(i))snexti 
dimmm$ (30): fori=1Ltos0:readmms (i) smms(i) =mmslid+""snexti 
data"Insert New Order","Read Order Details”,"Amend Order details” 
data"Delete Order", "Print Order File","Insert New Casting" 
data"Read Casting Record", "Amend Casting Record" 

data"Delete Casting Record","Print Casting File” 
data"Sort by Pattern No.","Sort by Metal Grade” 
data"Sort by Moulding Centre","Soart by Core Centre” 

data"Sort by Box Code"."Sert by Inspection Code", "Sort by Order Group 

data"Overdue Deliveries" 
data"Qrders Require Samples", "Orders 
data"Summary of Moulding Forward Load” 

data y of Forward Metal Requirement 

data"Core Cen "Moulding Centre", "Metal Reqguir 

data"Fett . "Heat Treatment", "Machining" 

        

    

  

Waiting for Fattern” 

  

    
    

            

ements 

:'"Final Inspection" 

FY 

  

        

  

ree c rSéCl) spre tr) 

a'Moulding ", "Casting . 
ta"Heat Treatment "Machining 3 

data"Inepectioan ", "Despatch ". "Customer Returns” 

data’To Fo th 

     es Ori=itolZ:readms (i) ims (i)d=m$ (i) +""rnex 
: Jen 7! Feb o's) Mar) Apr May "," Jun 

Catal SOT. Aug! 8 Sen Ut MO Noy. Yo Dee. & 

#1$="TOrder Index"+"":f2%="TOrder File"+"" 

f3$="TCag Index "+""2:f4¢="TCast File"+!":fS¢="Pread Scr 
dopenfi. $):rdopen£2 2S) 

dimme$(9): Geir ass readme$ (i) 
data'20"", ” Ra, ris « "UR" 

dimmt$(15): rreadmts ) emt (4) amt (4) +" nex tt 
data"METOL", rOS", "METO4", "METOS METO6" s "METOZ', 

data ME TOO! (ME TL Mey Pa MET METIS" METLA™, MEE IS" 

  

     

  

     
nan 

     
    

    

    
       

    mes (idemceS (i) +" "snexti 

  

   
    

  

  "METOS" 
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dimtr$(8):fori=1lto8sreadtr$(idrtrslid=trs(id+""snexti 
data"Moulded", "Cast", "Fettled", "Heat Treated", "Machined", "Passed" 

data"Despatched", "Returned" 

dimer$(16):fori=ltolé:readsr#(i)isrs(i)=sré(idt""snexti 

data"Shrinkage"”,"Sand Inclusion","Slag Inclusion", "Crushed" 

data"Broken Mid", "Misplaced Core" 

data"Misrun”,"Run Out", "Ripped", "Blown", "Broken-In" 

data"Cracked", "Distorted" 
data"Dimentional", "Machine Shop", "Miscellaneous" 

return 

print’ left&(lpé.,12)tab(20) "Setting Froduction Information Module” 

pokel44, 85: pokel45, 228: dload"pradR" 

print" "lefts (lp, 12) 20) "Setting Froduction Recording Madule” 

pokel44, 85: pokel45, 228: dload"prodD” 

print’"left$(ips,1 oO) "Setting Forward Load Module” 

pokel44, 85: po0kelé sdload"prodC" 

print” "lefts (ips, tab(20) "Setting Flant Loading Module" 
pokel44,85: pokel45, 228: dload"prodE" 
dclosefi:dclosef2:closei28 
print" "Lleft$(ip$,10) "IF YOU HAVE MADE ANY ALTERATIONS BACK UF DISK" 
print"SWITCH OFF SYSTEM":end 
rem scratch"prodA",d0:dsave"prodA”.d 

  

  

  

    

   
  

  

  

Osverify"*".3 

= (De



prodB 

ifin=999then10000 

deffne (x) =(asc (s$) andi27)-64 
deffnwidw) =dtint (30. 6% (m+1—(me 3) #12) +r) +int (365. 25* (y+ (me) +r) 

0000 rem-~update2Z1/O4/82 prodpeek 

NO2O sysP¥4096 

0040 
0050 
0060 s$="ABCD FOUNDRY": s% 
O190 gotollo00 

O405 c=absin)+Se-4ing$=rights(" "ts tires (san (n) 
O4 ns=n$+"."+mids(str$(i+c-int (c))+"000000000",4, 

ISOS getchrifcs<s""thenitos20 Ss 
OS1O print"*"5:fornn=0toes 
OS15 ifct=""thenprint'+" 

  

2Sys7#4096+48 

  

      int<c)),6) 
rreturn     

  

etcS$:ifcs=""thenn 
         "thennextnn:gotalos10 

0520 ifc$=""thenreturn 
c#asc (cs) 
if (c#=") and (peek (152)=1) thensys     

   ow thenreturn 
ifpeek (152) =1thengosub49900:rrem open255,4:print£255,chrs(i2):closeZeé 

0545 c$=chr$(O) sreturn 
8605 ifsé=""thenreturn 
O610 ifin=hithenprint™"chré(asc(us))" "Srqotolodé2o 

0615 print’ "chrs (ase (us) )chrstase (us) 7s 

O620 Ine=In-list=lefté(st,in)sreturn 

0705: print': 

O710 s$=""2in=Orprintleft$ (us, hi)dlefts(bs$,hid 
O715 gosubioSoS:ife=13thenl0750 

O720 ifc=2o0thengosublo6o0s:qataio715 

O725 ifln=hithenio715 

a c=candi27:ifc 
O735 s$=s$+c$:ln= 
O745 gotolo71is 

O750 ifintlothenlo715 
4 et=left$(s$+b$, hi) 

printleft$(bS,hi-ln)" "Sireturn 

SYST#409645 

pokese4d,laprint’™ "tab ¢ 

print’ tab Ora 
print’ "tab (2 Produ 

print’ tab 

print’ "tab(2 

prince at 

        

      - 12é6thento715 
n+liprintes$s chrs (27) 

  

   Book & 
=tion Program (Selected FPeriad) 

Current Load at FP. tres 
to the Main 

    
   
   

        

   

  

  

ifop<lorap 

onopqotals: 

—-—order book analysis 
print’ s:printtab(15)"Qrder Book Analysis 

fori=lite2d 

printleft$ (ips, ((i-11)*1)+7) stab(20) "("chr$(it64—-10)") "+mme(i)snext 

printipStab (25) "Gption"$:lo=1:shi=12qosub10705: op=fne (0) 
ifop*< lorep iiqotelsio00 

anapgotal 

Opsap+10; 

gosubsS1620; 

fori=ltosa 

S$="page"+str$(pil)t+" /"+left$(str$(p2) +bs 
gosub19200: gosub O:dw=cer (8) sgosub4e520 

s=crs(1) +" PE SCT et "+n mst" jee ey heer 
et=s$+" Wet ptt "tddtiprintsé 

ifis>tand (int (i/15)=i/15) thengosubi9110: gosub1i9i20 

mm 1QW. a 
  

  

    

  

    

1g000, 2400     

subi 9100: qasublS48o:prints$: gosublSS20: prints$:poke2z24, 

    

5S4=69: SysI*4095+43   



3460 nexti:gosub19140:poke224, 1:goto15020 

"Order No. M-Centre Moulds M-Time C-Centre C-Time" 
Mou-Schld":return         

    

      
rreturn 

Op=optiOsfr=Sinwe-1: 8: ar=5 

gosub31é) osubl9100:gosublS38eo: prints$: gosubiSe7o:prints$:pok 

   
      

  

    

tw=O:gt=0:fori=ltosa 

gosubl9200: gosub43020: twetwt jw: qt=gqt+jwsdw=cr (8) :gosub4as2o0 

st=cr$ii)+" Mors (2)! "tei ghts(b$tstrs (int (cr (2))),5)+" 

. sh=sh+jws+" "tds 

ifleftS(rse$(i),7)=left$(rsé(itl),7) theniSa09 
st=sh+" "+tleft$(dh$,5)+"o"+rights (bétstrs (tw) ,6) stw=o 

prints 

af and (int (1/15) =1/15) thengosub19116:gosub19120 

    

Ss "+left&(dh$, 75) sprints 

st=left$(b$,52)+"Total"tright$(b$+strs(gt).20):printss 
gosubl91i4o0:qotalso20 

      

      

s$="Qrder Na. Pat No. Wt/mould Job Wt Frod Date 
st=sé+" Days Total"sreturn 
pe ree eae MN NUE coe eg ae care ieee ce a 

st=sh+" —"sreturen 
op=op+1O: fr=S9:nw=-Lre=8: ar=6:a=6rdt=0     

      
  

           

  

   

  

    

   
   

  

gosub31620; gosub19100: gosub16140: prints$: gosublé6lé0r:prints$:poke224, 

fori=ltosa 
gosub19200; gasub430 sdw=cr (3): gosub4eS20: dt=dt+nm 

s$=cr$(1)+" Ma ale HD Mi a “edds+" "+r ms 

6040 iflefts(rssii),7)=lefté (rss (itl) ,7) theni6045 
6042 s$=st+" "+left$(dh$,S)+">"+rights (bS+strs$ (dt) .6):dt=0 
6045 printss 

6050 ifi<dland (int (i/15)=i1/15) thengosubi9110:qosubi9120 

S060 nexti:gosub19140:gotol5020 
6140 s$="Order No. Fatt. No. Mou-Schid No-Boxes” 
6145 Days Total ":return 
6160 mre ner 
6170 

6220 op=op+10s 

6230 gasubS    

       st=er$(1)+ rights (bt+strs (er4(2)).5) 4" 

s$tright$ (bt+str#lcr’it7)),S) +" “+rights (bststrsé (cr “(7) *er (1) 

"+tdd$iprintss 

nd tint 4/15) =1715) thengosubi9110: gosubi9izo 
9140: gotot 

Qty Or 

  

    

  

    

    

   

  

  

  

     

  

Weiaht 

Dlev D. 

  

      

  

nm 1:e=8: ar 

b1i910O0: gosublé rprints$s gosubisé7 prints#:poke 

fori=ltosa: gosub19200: gosub Osdw=cr (8) sgqosub4es20 

tm=tmtnms twetwtjwrttettryt 
s$=cr$(1)+" ech C2) 4! "+rimb+j tse" # 

s$=s$tcr$(S)+" "+ jwhe" "tds 

ifcr$(12) “thens#=s$+"*" 

printss 

i ‘ and (int (4/15) =i1/15) thengosub191190:gosubi9120 

$=lefté(dht,79) sprintss 

rgosublo4os 

s$= Totals"+tright$ (b$+str$ (tm) , 22) 
st=st+nttright$ (b$t+stré(tw),21):prints$:gosub19140 

175 = 

    

    

   

   



ifop=24goto26000 

gotolsSa2o0 

s$="Order No Patt No. Moulds Time Metal Weiagt 
st=sh+" Mou/Schld":return 
Sea) ee eee Pe ee ney ce ia a eo  s       
s$=sh+" es 

7220 op=opt1o: f 

7230 gosub31620: gosub19100:gosub17310:prints$: qosubi733 

fori=itosa 
s$="page"+strsé(pi)+" /"+left$(str$(p2) +b$, 3) :sZ=69: sys#4096+498 
gosubi9200: gosub43020: dw=cr (8) :gosub4ea520 
st=cr$(1)+" eet we Ord aht "“tright$ (b$+tstré(cer7(6)).,5)+" uu 
st=s$tleft#(str$ (cr (4))+"000",4)+" "+cts+" PRE E C7) 
sh=sh+" "tdd$iprintst 

ifie and (int (i/15)=i1/15) thendosub19110:gosub19120 

nexti:qosubl?i4o:pokeze4, Lrifop=2agoataz6000 

goto1So20 
e%="Qrder No. Fattern No. c-Oty T/eet C-Time M-Centr 

st=sé+" Mou-Schld":return 
spo" ive 
Sst=s$+" 

rem 
op=opt1O: fr=18:nw=-Lre=10:ar=11:a 

gosubS1620: gosubl9100: gosubl 7520: prints$: gosubi7S40:printss: 

fori=itosa 
gosubl9200; qosub4s rdwecr (10) sqosub4a520 

s$=cr$(1)+" rer S42 a! "tright? (b$t+strs (cerx%¢3) ),5) 

s$=st+" "tdd&i prints 

and (int (i/15)=i/15) thengosub19110:gosub19i20 

gosubi9i40:gotal5020 
s$="Qrder No. Pattern No. Q@ty-Order Del -Schic 
return 
SN reer etme tea 
return 
rem 
print"Sort by Order Group" 

print” Order Group's: los 

print’ "spoke224,5:sa=0: gosubsié 
forrc=Stonoa:record£1, irc) sinput£i, as 
iflefté(as,6)<>agsthenis100 

a=satl 

rs$(sa)=mid&(at, 7,1) +lefth (ab. 6) +rights (as, 1) +stréirc) 

  

   

   
    

   
   

   

     

  

    

   

  

    
   

  

     

     

   
   
   
    

   

   

   

  

       
  

    

    
    

wien 

        

6:hi=6:qosubio705: oa$=      
         
  

  

  
  

    

Bc1)+" eres Bhi 

printed: nex ti 
del tpokesZ24, i 

$="Order No. 

so= 
return 
d=val (left 

20s 

  

Or qoatolsooo 

No. Order Qty Del-Schid": pri 
oe Set) eee era oe cee tpra 

    

2) )sm=val (mid®(s#,4,2)):y=val (right$(s%,2))+1 
mt (sa/1S+.99) :pl=1igoesubl9iZ 

ifi=sathenreturn 
gosub49o200:print'’"yrpl=pitisreturn 

+stré(pio+"/"+lefts(str$ (p2)+b$,4) 25269: sys9#4096+44:retur 
siligosub49020: sh=left$(b$, 10) :sk=69: sys9*e40976+48r return 

re=val (midtirs$(i),9))srecord£&2, (rc) rsysqr:return 

rem 
print’ ":printleft$(1p$,11)tab(20) "Printing Overdue Deliveries" 
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Pet 
      

  

  



4040 Sa=0: gosub31620: forrc=2tonotl:record£2, (rc) :sysgr 

  

      
     

      

4060 ifcr (10) sedthen24200 
4080 sa=satisrs$(sa)=str$(cr(10))+str$ (rc) 
200 nextre:gosub36440:pl=1:p2=0: k=50 

4220 fori=lLtosa:gosub24800 
4240 rc=val (mid#(rs#(i),9))srecord£2, (rc) :sysaqr:dw=cr (19) :gosub4as20 

4260 st$=left (str (cd—-dw) +b$,5)+" Teer SCS) 8 "ter$(4)+" "ters (1 
280 st=s$+" “tright$(b$+str$(crZ(3)),5)+"  "+right$(bS+str$(cr% (5) ), 5) 

4290 st=s$+"  "+tright$(bStstr$(cr%(8)),5)+" "tright$(b$+str$(crZ%(9)) , 5) 
4295 st=s$+" "teiqht$ (bt+strs (c 00.) 35)? "trights (bststrs(cerZ“z¢11)) 

4298 st=s$+" "trights (bSt+strs (ery deSI+" “trights (bStstrs (crs (15) ) 

4300 st=s$+" "ee ights (b$tstrs$(cr%(14)).5)+" "tright#(bS$+str$ (er% (15) 
4310 sSes$+" "tright# (b$+strs$ (cr%(16)),5)+" "+tddéisyscv 

nexti:s#=ucé+"End of list":syscvs qosub39999: qoto1lS5020 

ifkeS0then24ao0 
pl=pitiekeo 

st=en$+cms+" Qverdue Deliveries te Se" i 
SYSCVIS#$=""rsyecv 
st="DaysO/D Customer Casting Desc Order No. " 

F+"Ord @ Cast Fetl ELT M/co Insp Desp Delv Rect 

S005 
SOLO 
S012 
SOLS 
S020 
S930 
5040 
SoSo 
S060 
S080 
S100 
S120 
S130 
S135 
S140 
S150 
Si 

499 
OOO 

O20 
O40 
SO 
NBO 
1900   

   Sere Cu.R Del Schid'":sysev 
  

     S$=s$+"— yeas Saas seen Tors 
sh=esht" 

kek+lireturn 

rem 
ifop=12go0te2So015 

print’ :printlefts(1lps.12)tab 

gote25020 

print’ :printlefté(ipt,12)tab(22) "Processing Fattern Requirments" 

osub31620: forrc=Rtonotl:record£2, (rc) rsysar 

ifop=l2then25060 
ifcrs (13) 'Y"then2S10o0 
gotassSogo 

ifcrsciz2) "MN" then2S100 
Sa=satlirs$ (sa) =str$ (cr (8) )+strs (rc) 
nextec: gosubl6440:p1=1:p2=0:k=S0: gosub25200 

    

  

"Processing Sample Requirments” 

        

     

    

     
   
   

  

    

  

for tosa: gosub25200 
re=val (mid (rs8(i),9))srecord£2, (rc) ssvsarsdw=cr (8) :qosub4a520: 

(7) :gosub4es2o0 

CREE RLY HT PREPS hy SCS) oe "+i$ 
"+dd$ss:      

ySCvi gosub39999: goto1iso 

  

    

     

    

   

    

Orders Requiring Samples 

Orders Waitting for Fatterns ao ee Suv 
s$such+""ssyscv 

S$=" Order No. Description Mou-Schid" 

st Or der 

tlireturns 

stop 

rem--production pragram moulding 

print” rprinttab(15) "Production Froaram (Selected Feriod)” 

foris23 

Oo" ("chr $(i+64—-22)") “tmms (i) snex 
printip$tab (25) "Option" 

ifops lorop?3gata26080 
gosublo7oS: op=fne (a)



  5120 onopgotes6200, 26300, 26400 
$200 op=op+22: fr=1i:nw=0:e=8: ar=8: a=6 

6220 
S300 
£320 
4400 op=opt22: fr=S: nw=0: e=8: ar=5 

6420 gotolS740 
3000 #1¢=dd$: dw=cr (10) :qosub4a520 

BO20 print’ "’ssprinttab(1S) "Current Load at Post~knockout Centres” 
BO40 fori=sétaso0 

3060 printleft#(1p$, ((i-26)*3) +6) stab "C"chre# (it64-25)") "+mme (i) snext 
printip®tab (25) "Option"islo=l:hi=1:q@osub10705: op=fne (oO) 

ifop* lorap +Sqato2B080 

onoepgoto28200, 28250, 2 iO, 28400, 28450 
= qgoto23500 

=10:2 gotazeso0 

O: goto2B5o0 

     

    

r=10:nw=0:e=8: ar=7: 

    

   

     

      

      
S400 

B450 
BSO0 
8510 sa=0: 

   

    

   
wet 

  

print’"lefts(1ps 

0 162) 
(20) "Praces na Load at “Imm (ap) 

2tonotiirecord£e, (rc) isysgr 

    

S520 
3540 sa=satlirs$(sa)=str$(cr(e))+str$trc) 

85460 nextirc: gosubl6440: gosub28990: gosub28900: i fop=26thengosubZa700: qatoze 
BS70 gosub28750 
8580 poke224,4:fori=ltosarrc=val (midS(rs$(i),9)) srecord£2, (rc) :sysar:dw=c 
8600 gosub4es. fop=2é6thengosub2aaoo: gato2Zes4o 

gosub23aaso 

i 4 and (int (i/15)=1/15) thengosub29910; gesubse9s0 

alegosub49020: gota23 

Na Fattern No. Description Qty Weight Route " 
Del-Schld"sprints$ ‘ 

    

   
    

      

      
   

    
   
    

   

   
   

       

oe ere "sprints$:return 
No Fattern No. Description aty Weiaht 

Del-Schld"sprints$ 

  

"sprintesrreturn 
gosub4es2o 

CESK La" Mersey el Meee 

$=e$+" "+riqhtd (btt+etrs (c 

teat Neds. oe 

ee et Mabey Sakae 

"tri ahts (bs 

int 

spd 

       

    

  

    

  

   

  

    

  

    

  

+" “eri ghts (be+str$ (c 
JEG PT eee! od are CS) aa     

  

re CS)+" MER Lagnt $+strstcry 
aber (1)),6)+" “her SCD) 

  

  

  

POC Tiny ss pila 

"page" +str&(pii+/"+lefth 
'qosub47o2 

Brint"Current Load i 
dit, nput£li.n 

racord£i, liprint£il,no:record£1, (notidiprint£il.,crs(1) 
record£2, (notl):syswrireturn 
recerd£i. (2) sprint£i,crs 1) 

record£2 swrireturcn 
record£t, printé£1l, "Deleted" 

fori=itoal4:cré(i)=left$ (bs, fs(i)):nex 

to9icr (i) =O:rnextisfori=itol 
rd£2, (2) :syswrsreturn 

record£1,1l:input£i,no:return 

v=Orrecord£1, l:input£i,no 

- 178 - 

  

retur 

  

    

   

      

i 

(i) =Ornexti        



1860 forrec=2tonoti:record£1, (rc) sinput£i,as 

1880 ifag=cr$(1)thenz=(rc)treturn 

1900 nextresprintchr$(13) "Record not found" 

1920 gosub4902 =lrreturn 
2020 record£s rsysqrireturn 

2220 record£l, input£i,no:v=0 

2240 forrc=Z2tonotl:record£t, (rc)sinput£i, at 

ifas="Deleted"thenz=(rcodivevtiireturn 
trcsreturn 

ecord£1,lrinput£i,no 

onet+lsrecord£1, (rc) rinput£1, at 

ifat=cr$(1l)igot 480 
nextre:return 
veliprintsprint"This Order No. Already in Use” 

printbl$lp$"key SPACE to Continue” 

getc#ifcs: "then3s2520 
return 
ifop=23orop=24orop= 
print” mms (op)"" 

print" "mids (mme (ap). 
ai) 

ifop got O98 

ifop=24qo0ta36094 

609709 got OFS, 
6092 print"Core Centre "S:lo=lihi=fulfr, 3) :qosublo7voS: actess: 

6094 print"Moulding Centre thi=fwtfr, raosublo7oS: ack 

6096 print"Metal Grade "G21 fw CF ie PgosubloOo7OS: act=eh 

6100 printleft#(1p$,1)tab(S2) "From Date lo=8:hi=8: qgosub1l0705:00sub4404 

6120 wl=wrifw=Ogotet6100 

6140 printleft$(1p%,1)tab(63 
6160 printlefts(lp#, 2) tab (5S: 
6180 w=wiifw=Ogatoté61é60 

6200 printleft$(1p$,2) tab (63)s6 
6240 print:sa=0 

6260 forrc=2tonatt 
6280 record£2, (rc) :sysqriwecr (e) 

iffr=Sth o 
iffr=18th BO 

       

    

        

    

  

  

    sthenprint "Production Program”: qototéo8s 

  

     shisfw(fre sqosubilo7o05: act=<       

  

toS61a0 

$: gota 
      

    

   
  

     

    Date "S:lo=8:hi=@: gasubiO705: qosub44o4 

  

   

  

   

    

  

   

goto 

ifcr (8) 

  

printbl$lp#"No Records Satisfied, Key SPACE to Cor 
getctrifc#&e >" "thens6480 

sysrs 

g=sa 
g=int (q/2) sifg=Othenreturn 

fari=ltosa-g: jj#itg 

for j=itolstep-a 

ifrs$(jj)¢rsé(j) thenct=rs$(jjlirsé(jj)ers 
nexti:qotas6s4o 

return 

Open200, 4: cmd200: print£200, chr#(12):clase Isreturn 

rfr=lé6thenwi=val (Left$(rs#(1),5)):w2=val (left (rs$(sa), 
st=midsimms(op).9)+" 2 "+tach+" (From Week : "+str$(fny (wi) ) 

inue”™ 

  

   
   

   

  

  SC jlerssijl=chej 
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1080 
2020 
2040 
2060 

3540 
3545 
3560 

3740 
37&0 
3770 
7020 

  

FEO 

7220 
7230 

7240 

      

st=eS+" To Week : "+str$(fny (w2))+") "ssys#4096+18e5 

st=lefts (dh, 79) :syecv 

"ssyscvireturn 

nt(crZ(6) /er“%(1)+.5) enmg=right$(b$t+tstrs (nm) 5) 
nt (nm*er (2) +.5) s jwherights(b$+strsé(jw),6) 

mé¥cr (3) en=jt:gosublo4os: jts=ns 

et=cr%(6) ¥cr (4) rn=ct: gosublo4os:ct$=n$ 

return 
d=val (left#(s&,2)):m=val (mid#(s#,4,2)):yv=val (rights (s#,2))+1900 

w=fnw (dw) sdw=w:gosub4e520: return 

onfw(i.1) qosub46040, 46060, 46080: return 
er$(fwli, 2) )=s$rreturn 
cr (fwti,2))=val (s8) rreturn 
er’ (fwi,2))=val (s$) rreturn 
onfwli, 1) gosub46240, 46260, 46280rreturn 

r$(fwli,2))sreturn 

amidst (stres (cr (fwti 
idS(str#(er% (fw 

   

    

    

  

     

   

  

rreturn 

return 

éotr)sifm 4theny=y-1:gote48S30 

rqata4ss4o 

(100+d), Jiry#=right$(stré ly) ,2) 
im: 213) *12) dd return 
d=val (left#(s#.2)):m=val (mid#(s#,4,2)):y=val (riaht#(s8,2))+1900 

cr (fwii,2))=fnwidw) sdw=cr (fwli,2)) 
gosub48S20rprintlefté(lps,fwli.4)itablfwii,S))a"s "Sstirreturn 

pokelSe@ printbl$ip$"key SPACE to Continue” 

       

   

  

      

  

getcS:ifct=""then49oe 

printips” 

gosublos2es 

printip$:ifct=chré (Oo) then49020 

return 
pokelS8, O:printleft#(1ps,18) "Key SFACE for next page" 

getc$rifcé=""then49220 

printleft$(ip$,18)" * 

gosubloses 

printleft#(1p$,18) sifes=chr#(O) then49280 

return 

qq=qqtl:opend,é «"*lidump"+midt(str#(qq),2)+", 

print""left#(1p%,12)tab(25) "Loading Main System" 

pokel44, 85: pokel45, 2! dload"prodA” 
dclosefisdclo 
print" left$(ips,10)"IF YOU HAVE MADE ANY ALTERATIONS BACK UF DISK" 
print"SWITCH OFF SYSTEM": end 

rem scratch"prodk",do:dsave"prodk",do:verify"#*#".8 

  

28: return 
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prodt 

ifin=999thenlo900 
deffnc (x) =(asc (s#) and127)-64 
deffnw (dw) =d+int (30. 6* (mt+1-—(m<3) #12) +r) tint (365. 25% (y+ (me 3) ) +r) 

0000 rem--update21/04/82 praodlen 

9020 sysP#e4O96 
9040 s$=z2$1SK%=403 sysPk407or+dg 

OOS INS? SZ=26: sysPe40FS+4B 
0060 "ABCD FOUNDRY": s 
N190 gotol1io0d 
0405 c=abs(n)+Se-4int#=rights." "“+str$ (san in) #int(c)),4) 

D410 ng=nb+". "+midé(str$(l+c-int (c)) +"000000000", 4,2) sreturn 

   

  

     SP¥4096+48 

    

  

    
NSOS getcsrifcs "thenlosS2o 
S10 print "#"$s fornn=OtoS0:getctsifcs=""thenn nn 

SiS ifes=""thenprint"+"ss:fornn=OtaSo0:getes:ifcs=""thennextnn:aototosia 

0) ifes=""thenreturn     

    

c=asc (cf) 
Jand (peek (152) =1) thensvers 

~'thenreturn 
152) =1thengoasub49go 

es=chr$(O) rreturn 
ifs$=""thenreturn 

0610 ifln=hithenprint”’ "chré(ase (us) )" 
0615 print’ chr (asc (us) ) chre# (asc (us) ) 

9620 In=In-list=left#(s$,In)rreturn 
0705 print": 5 

O710 s$=""s lnc rintleft$(us,hi) lefts (bst,hids 
O715 gosubio0so' fc=13thento750 
O720 ifc=20thengosubiodsoS:qgotolo715 
0725 ifln=hithen10715 

O730 c=candla7ysife«32orestaéthento715 
O735 s#=sét+c$:ln=lnt+liprinte $$ chr$ (27) $3 
745 gotolo715 
730 iflnslothento715 

0760 s®=lefté(st+b$,hi) 

O765 printleft$(b&,hi-in)" "Srreturn 
SYSI*#409645 

pok 4,irprint" tab (20) "Forward Loads" 

see 2 OpenZSS,4:print£LeSsS,chr#i1         

otold620 

  

   

  

    

      

  

    

     

  

   

print’ "tab(20)"¢a) Summary of Moulding Load" 
print" tab (20) "(b) y of Metal Requir ents” 
print'™tab ee) to the Main Syste 

  

"Cd) Shut Down 
S)"Option"s:lo 
atol2io0 

print” "tab (2 
printipgtab ( 

ifop« ° 

anap 

stem 

hisleqasublo7OS:op=fne to) 

      

     

nm=int (cr4“4(6) /er4(1)+.5) sit=int (nm*er (3) +.5) 
ifdn?28thendn=29 
fl (dn, i) =fl (dn, ji) +tnms fl (dn, 19) =F1 (dn, 19) +nm 
fl fdr, +9) =Fl (dn, j+9) +itr Fl (dn, 20) =f1 (dn, 2O)+jt 

  

for j=lto2o: fori=OtoZ9:f1 (50, 7) =F1 (30, j) +f1 (i,j) rmexnti:nextj 
s$=en$+cm$+"Summary of Forward Load":syscv:s$=""isyscv 

s$=left&(b$,57) +eng+cm$+"Moulding Centre":syscv: st=eq$:syscv 
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   1600 " Date ! 20 i = 22 £ 23. iM 
1620 sé+" 24 25 i 26 £ a7 : uA sy 
1630 st=cm$+s$+" Total !"ssyscv 
1642 3 ! Mids Hrs ! Mids Hrs ! Mids Hrs ! Mids Hrs !" 

  

1644 s$=s$+" Mlds Hrs ! Mids Hrs ! Mids Hrs ! Mids Hrs ! Mlds Hrs !" 
1646 st=s$+" Mlds Hrs !"isyscvist=eq$:syscv 

1675 fori=Otas wecd+i-1:gosub4e85. st=""sforj=1to?       

  

     

  

  

14690 s$t" f"trightS(b$tstrs (Fl (i, j)),5)trightS(bs+strs (Fl (i, 7+9)),5) er 
1695 s#=sé+" !"+rights(b$+str$ (fl (i,19)),5)+right#(bst+strs (Fl (i, 20)),5) +" 

1697 Ithendd$="OQverdues " 
1698 thendd$="CQthers 2 
1499 Othendd$="Totals ¥ 

  

1700 st=dd$+" "+s¢isyscv 
1791 goto 21740 

st=""rdis 
ifi=29or 

syscv 
nexti:s#=uc#: sysevigotal2o00 

rem--metal forward load 
print" sprintleft&(lp#,12)spe(20) "Processing Metal Requirements" 

ub SL620 
Os fori=ot rforj=ltole:fl (i,j) =Ornextj,i 

tonotl:record£2. (rc) :sysqr 

ifer“Z(6) =Oander%(7) =Othen23220 
forj=itolS:ifer$(S)<smts(j) thennextj:qota: 

dn=cr (8) -cd+1:sifdn<ithendn=0 
e dnt CC Cer 206) ter 47) ) Jer 41) +.5) eer (2) 

ifdn>28thendn=2 
fl (dn, j)=#1 (dn, j)+jwifl (dn, 16)=F1 (dn, 14) +jw 

eftS(dhS,1i)+"+"sfork=ltoli:st=st+ditinextk 
Ithenss=eqs 

   

    

   

  

     
   

  

    

   

    

    

   
       

   

    
    
    

  

   
   

    

      

  

    

  

nextre 

for j=iltolé: fori=0toZ9: £1 (30, j)=f1 (30, j) +Ff1 i,j) smexti:nextj 

s$=chr$(i4)+chr#(iS)+"Summary of Metal Requirements":isyscvist=""ssy 

    

   

  

      

    

SH=left$(b$,40) +chr$(14)+chr#$(1S)+"Metal Grade *** Weights in Kas 

s$=chr$(15)+lefté(eqt, 125) :syscv 

s$=" Date ! METO1! METO2! METOS! METO4! METOS! METO&! METO7!" 
st=s$+" METOS! METO9! METIO! METI41! METL2! METIS! MET14! N/Std!" 
st=chré(lS)+st+" Total! "ssyscvist=left#(eqt, 125) :syscv . 

    

fori=Ototo:dwecd+i-1:gosub48520: sé= for j=itois 
for jHltolSistesh+'! "tri ghts (b$+strs (fl (i, j)).,6) snex 

st=s$+_"'+rights (bst+strs (fl (i,16)),7)4+"!'" 
if hendd$="Qverdues " 

i 29thendd$="Others A 
Jthendd$="Totals es 

dds+" "45S: syscv 
gote23900 

    
  

    

    Stdls 

   nexti:s$=chr$(18)ssyscvigatol2000 
record£i,lsinput£i,no:no=notl 

record£1,1i:print£1,no:record£1, (noti)sprint£l.crsi1) 

record£2, (no+l):syswrireturn 

record£i. (2) sprinter scré cL) 

record£2, (z):syswrireturn 

record£t.¢ print£l, "Deleted" 

Ffori=ittold4:crs(i)=left$ib$,fsli))inexti 

fori=tto9:cr (i)=Ornextisfori=ittolSr:cer“%(i) =O:nexti 
record£2, (z):syswrireturn 
record£1i,1lsinput£l,norreturn 
v=O:record£1,1l:input£i,no 

forrc=2tonoti:record£1i, (rc) :input£1,as 
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1880 ifat=cr$(1)thenz=(rc) sreturn 
1900 nextre:printchr$(13) "Record not found" 

1920 gosub49020:v=1ireturn 

2020 record£2, (z):sysqrireturn 

record£i, lsinput£l,no:v=0 

forrc=2tonotl:record£t1, (rc):input£1,as% 
ifas="Deleted"thenz=(rc)sv=v+lireturn 

rerreturn 
v=Orrecord£ti,lrinputf£i,noe 

forrc=2tonotlirecord£i, (rc) :input£l, at 

ifag=cer$ (1) goto32430 

nextrcesreturn 

        

   
veliprintiprint"This Order No. Already in Use” 

2500 printbl$lp$"Key SFACE ta Cantinue" 

2520 getc#rifcs<>" "thens2520 
oO return 

=24orop=25thenprint "Production      

         ate: 

ifap=24gatos6094 

print"Core Centre "3:1 

  

Hlrhistwlfr,3) sqosublo7y7os: act=sHir gotosé6i00 
print"Moulding Centre lorishi=fwltr,3)s sublO7O5: act=st:qotas61¢ 

print"Metal Grade "S:lo=1lihi=fulfr,3) sqasublo705: act=sh 

O printleft$(lp$,t)tab(S2)"From Date "s:lo=@:hi=8:qosubiO705: gosub44o4 

wiswrifw=Ogotos6100 

printleft$ (lps, Ll) tab(éa) sh 

printleft#(1p%,2)tab(S2)"To Date "$:lo=8:hi=8:gosub10705: gesub44od 

w2=wrifw=Ogoto361é60 
6200 printleft#(1p$,2) tabi 
6240 printirsa=0 

6259 forrc=Ztono+l 
6280 record£2, (rc) :sysgriwecr te) 

iffr=Sthen oO 
iffr=18the 
ifer’(a) =Othensé400 
gotoet6se80 
ifcr“¢6) 

    

  

   

  

3) sh 
  

      

     
     

   

   
   

      

Othens6400 

  

atizgot 

  

wiandcr (8) <=w2theni fers (ar 

  

ifcerm(@) 

gotos44 

  

   
etré (cr (e)) +etréirc) 

nextr 

ifsa>oth & 
printbl$ipé"No 
getcSrifecs<>" 

    

   
isfied, Key SPACE to Continue" 

rifg=Othenreturn 
4149 

for jsitolstep-q 

ifrs$ (jj) <rs#(j) thenc$=r 
nexti:qotes6s4o0 
return 

open2oo, 4:emd200: print£200, chr#(12)sclose2¢ return 

iffr=2orf rfir=léothenwl=val (left$(rs$(1),5))sw2=val (left#(rs(sa), 

St=mids(mm$(ap).,9)+" 2 "tach+" (From Week +: "+stréifnyiwi)) 

Ss$=s$+" To Week : "+strS(fny (w2))+") "ssys9#4096+19) 

  

         BS (44 s$( jj) =rsh( jars 
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1560 st=left#(dh#, 79) :syscv 

* "rsyscvireturn 

intter%(S) /er“(1)+.5) enmt=rights (b$t+stré (nm) ,5) 

mint (nm¥ecr (2)+.5)s jws=rights (bst+strs (jw) ,6) 
=nm*cr (3) rn=jtigosubto4os: jtt=n& 

a cr“ (6) cr (4) rn=ct:gosublo4oS:cté=ns 

return 
d=val (left#(s$,2)):m=val (mid#(s#,4,2)):y=val (rightS(s$,2))+1900 

4080 w=fnw (dw) :dw=w:qosub48520:return 

S020 onfwli.1) gosub46040, 46060, 46080: return 

6040 cr#(fwli,2))=s$:return 
$060 cr (fwli,2))=val (s$) return 
4080 cre“z(fwli.2))=val (s#) rreturn 

6220 onfwli.«l) gosub46240, 46260, 46280: return 

6240 steer $(fwli.2))sreturn 

4260 sh=mids(strslcr(fwli,2))),2 

5280 st=mids(stréler“Alfwli, 

3510 dw= cr Cfwtis2)) 
Beste | 

   

      

      

eturn 

dereturn 

    

    
    

étr)sifmi4theny=y—-1: goto4esso0 

d=dw-int (r+m#30.6)-v2:ifd=Othenm=m-1L: qoto48540 

dri ghts (str (1Lod+d) , 2) sy=t(y-tm> deySerights (strsly),2) 

m= (m—-L+ tm: 12) :dd$=dS+m% (m) +y$: st=dd$:return 

d=val (lef t#(s$,2))im=val (mid#(s#.4,2))i:y=val (right#(s$,2))+i 

cr (fwli,2))=fnwldw) sdw=cr (fwli,2)) 
q S0:rprintleft#$(lpS,fwli.,4)ditabifwli,S) es "Sste return 

pokelS8,O:printbl$lp$"kKey SPACE ta Continue” 
getcSrifcs=""then47030 

printlp$" 

gosublos25 

printlp$:ifct=chrs(o) then49020 

return 

pokeiS8, O:printleft#(1p$,18) "Key SFACE for next page” 

getc#rifcs=""then497220 

printleft$(ips,18)”" 
gosublosS2s 

printleft#(1p$,18) :ifct=chrs (Oo) then49280 
return 

qq=qatisapené.8,6,""1: se CUnMa ITA Cuau oy yo Sigg cages) al it Sy 

print’"Lleft$(1lp%,12)tab(25) "Loading Main System" 

pokei44, 85: pokel45, rdload"pradA" 
dclosef1:dclase: los 8 

print’ lefts (lp$,10)"IF YOU HAVE MADE ANY ALTERATIONS BACK UP DISK" 

print"SWITCH OFF SYSTEM": end 

rem atch"prodt".,dO:dsave"pradt” 

  

     

          

     

Isverify"®     23    
2 38h



prodD 

ifin=999then 10000 
deffne (x) =(Casc (s#) andi27)-464 
deffnw(dw) =d+int (30.6% (mti-~(mi3) #12) +r) +int (365. 25% (y+ (me 3) ) +r) 

2000 rem--update21/O2/82 prodstrs 

SYSP#4O96 
st=z$:S4=40: sys9¥4096+48 

NS? SZ=26: sys9#4096+48 
s$="ABCD FOUNDRY":s%=0: sys9#4096+48 
goto1llooo 
cHabs(n)+5e-4:ing=riqghts(" "+strG 

ngsn$+". "+mids(str$(i+tce-int(c))+" 
getchrifcéss""thentosao 
print "*"$:fornn=OtoS0:getctiifcs=""thennextnn 

ifcs=""thenprint’+"isfornn=OtoS0: getc#:ifct=""thennextnn:gotalosio0 
ifcs=""thenreturn . 
ceasc (c$) 

Jand (seek (152)=1)the 

return 
ithengosub49900: rem aopensS5,4:print£255,chr#(12):clase2t 

c#=chrs(o eturn 
ifs$=""thenreturn 

ithenprint'™"chr#(ase (us) )" 

print’ "chrs(ase (us) ) chr$(asc (us) ) 
In=ln-1:s$=left&(sh,1n) rreturn 
Bik oes vs 

O719 s$=""sln=Orprintleft# (us, hi) lefts (bss hid: 
O715 gosubloSoS:ifc=1Sthenito750 
2720 ifc=20thengosub10605: gototo715 
O725 ifln=hithento715 
0 e=candi27:ifcsSZorcsizéthento715 
O735 s$=s$+c$:ln=In+1:printesschrs (27) s 
9745 goto1i0715 
O750 iflnelothento715 
0760 s$=lefth (ss+bé, hi) 
0765 printleft$(b$,hi-In)" "ereturn 

1000 sys9#4096+3:dclose£S 
poke224,1lrprint" spc (15) "FRODUCTION RECORDING AND ANALYSIS" 
print" spc (20 ¢ Froduction and Scrap F ording 

print" "spe Fraduction and Scrap Reports 

print’ "spc Scrap Analysis 

print’ "spe Return ta the Main 3 

S print’ ’spc Down stem" 
printipstab ( 

ifapslora 

c 

d=val ¢ 
print”: 

    

  

    
   

    

    

   
   

    

    

    

  

nin) #intk(c)).6) 
NOO0OG0O" 4,2) return     

     

    

    

   
otalos2o 

      

    
   
    

    

       

     

   

    
   

    

   

  

      

   

      

  em 
   Shut 

  

Srop=Fnc ()) 

     

  

    

lerightS(s%,2)) +1900: rete 

  

ording”":sprint 

hee ¢1+64)")" 

hi=1:qgosub 
25140 

   
   

    

nt" tab 

SS) "Optian"sslas 

ifop* torop?8thenprintbl$:gota: 

dopen£S, (45%) ,disnr=0 

print’"tab(10)"Fraduction Recording"tab (40) pr#(1) 

print"Order No"s:lo=i:hisfwli,3):qosubio cré(1)=s% 

ifveligoto? 

:gosub42020: qgosub42500: gosub4 

printbl$ips"Any Alterations(Y/N) "3:lo= 

ifs Ylands$< 

ifs Y"then25200 
if (qt+qr+qs) =Othen259760 
gosub31 220: gosub26040 

  

5) prs (1) 
OSrap=Fne (0 

    
    

    

     

      

     

    

ha 
N'thenprintbl $s :goto2S560 

  

sgosublo7os 
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5920 printblélpi "Production Recorded Key SFACE to Continue” 

5940 gosub49030: goto2S200 
39760 printbl$lp%3" NOT RECORDED KEY SPACE TQ CONTINUE” 

gosub49030: gota25200 

er$(10)Scn$:cr (2) =licr (3) =qticr (4) =qricr (S)=qs:er(10)=cd 

cr (7)=qtt+ar+qs: fori=ltolé:cer“%(i)=sqli)inexti 

record£S, ls:input£S,nrinr=nr+lirecord£S, 1:print£S,nr 

record£S, (nr+1):syswr 
return 

print’ "spc(17) "Production Reports" 
3040 forl=1to9:print""tab(20) "("chr$(1+64)") "tab (25) pr$(1)rnextl 
3060 printlptab (25) "Options :lo=i:hi=il:gosubio70S:o0p=fne(o) sl=op 

ifopttlorop>?thenprintbl $: gote2z8060 

3100 print""left$(1p$,5)tab(20) "Production Report 
3120 printleft$(1p$,10)tab(20) "From Date 

3149 gosubis% di=fnw (dw) :dwed1:qosub4es20 
3150 printleft$(1p$,10)tab(20) "From Date :"sdds 
3160 printleft®(1p%,15)tab(20) "To Date lo=8:hi=8: gosubio7 

3180 gosubilsegc =fnw (dw) sdwed23 gosub48520 
3190 printleft$(1p$,15)tab(20) "Ta Date rade 

at 

   
      

préii) 

1o=8:hi=8:gosub107     
    

  

       

      

PGOSsublgoeOs gota 

far ita sub 28) gosubsg? 
gosub28800 

dopen£S, (#58) ,disrecord£S, liinput£sS,nr 

tonr+i:record£sS, (j):sysar 
rom (2) thengotaZza4oo 

ifer (10) <dlorcr (10) -d2thengotoZ8400 
dweer (10 FOSuUb4ASSZO 

gosub23860 

jrdclosefS:return 

   

  

   
Teseprk (kh) ag        

    

qs#=rights (bétstrs(er (5) ),5)    ight$(b$+str$ (cr (5) ¥cr (1)),8) 
ight# (lefts (str# (int ( (cr (S) /cr (7)) #1004.5)) 3 

rSCL)4" "ter ge(2)4" ter eR) +" ie 
Hepwee!) Sagstee . tpeweat “epsee" Neddee” 

   

    

    

   

  

    
    

  

3440 
8700 

8720 

        

ets 

3730 "tri ght$ (bS+strs (cr (7) *er%6)).8) 
3770 
3800 $tens+"Production Report"+" +ceg+" U+2 $2 SYScy 
3810 s$=""rsyecv 
S820 ¢ ‘Order Neo Fattern No Descriptican Tat.@ty” 

S Total —Wt @-Ser Scrap-Wt ae Prod Date CL.No 

2 7ork=8thenst=s$+" "+"Gales Valu 
Ss 

    

   st=cm$+st:syscvireturn 

rem-scrap analysis 

gotol2o00 

rem--scratch and create report file 

scratch"Prod Scrap”,d1 

dopen£S, "Prod Scrap".,di,1175 

record£s, leprint£s, 0: 
dclosef£S:end 
recordset. input£1,no:no=no+l 

record£1,1:print£i,norrecord£1, (no+1)sprint£t,crs(1) 
record£2, (not+l):syswrireturn 
record£1, (z):print£l,cr# (i) 
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(240 record£2, (2) :syswrireturn 

1420 record£i, (z):print£1, "Deleted" 

L440 fori=ltol4:cr$(i)=left$(b$,fsti))inexti 

1460 fori=1to9:cr (i)=O:rnexti:fori=ltolS:er%(i)=O:nexti 
1480 record£2, (z):syswrireturn 
1620 record£1, liinput£i,no:return 

[840 v=O:rrecord£i,lsinput£l.no 

1860 forrc=Z2tonotlirecord£ti, (rc) :input£l,at 

(880 ifat=cr$(1) thenz=(rc)rreturn 
L900 nextre:printchr$(13) "Record not found" 

L920 gosub49020:v=Lireturn 
record£2, (z)isysqrireturn 
record£1,1lsinput£i,no 

forrc=2tonotiirecordé£i, (rc) :input£Li,at 

ifat="Deleted"thenz=(rc) :vevtlireturn 
nextrcireturn 
Vv recordf£1, lrinputf£l.na 

forrc=2tonotlirecard£i., (rc)rinput£t,at 
ifas=cr$(1)goto32 

n rerreturn 
vediprintsrprint'’This Order No. Already in Use" 

i CE to Continue" 

    

    

    

    
     

   

  

      

   

  

    
   
    

   

        

   

          

   

    

return 

dopen£3,di:recardé rene=nc+t 
record£3, lrprint£s,ncirecord£s, (nc+l) rprint£s,cr#(2) :dclose 

dopen£4.d ecord£4, (nc+1):sy wedclosef4:return 

dopenf£s, (f3%),dlsrecord£s, (z):print£s,cr$(2):dclosef£3S 
dopenf£4, (£4) ,dlirecord£4, (z) sf closef4ireturn 

dapen£3, (f3%),di:record£ € 

fori=1tol4scr$ i)=left$ (bs, fs(i)) snext 
fori=ito9s:cr ti nexti:fori=ltols 
dopenf£4, (446) ,d ecord&£4, (z):syswridclosef4d: Petes 

dapen£s, ¢ record£s, liinput£S,nc:dclose eturn 
v=O:dopen 3 06S) $$), d1lsrecard 

forre=Stonc+l: record£, (ro) rinput£s, at 

ifag=cr$ (2) thenz=(rc) sdclose: return 

Record not found" 

  

        
   

  

    

            

        “rdele 
  

    

       

     
     

closef4:return 

      

   
     

     
   

input at 

(re) i:dclose 

  

input£s,nc 

inputs 

1430 

  

ithendcla 

sefSs t 
aint 

   
   

    

    

  

    
   

   

return 

print" mm$(op)'" 

print” "mids (mms Cop),9)" 
ifnwthenwi=wl sw2=wh: gaters240 

printleft#(lo$,l)tabi(S2)"From Date "Fs lo=8:hi=8:qosublo7 

ifw=OgotoSs100 

printleft$(1p%,1)tab(63) st 

intleft$(ipt,2)tab(S2) "To Date "$:lo=8:hi=8: gosubiO70S: qosub44o4 
rifw=OgotoS6160 

printleft#(1p%, 2) tab(6s 

print:rsa=0 

   
shisfwttr, gosublo7os: acs       

    

qasub44o4 
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forrc=2tono+t 
record£2, (rc) ssysqriwecr (e) 

iffr=éthen363460 
ifer’ (a) =Othen36400 
gaotos6s8o0 

ifer“’(4) 
ifwir=wlandy 
nextre 
ifsa>othen36520 
printbl@lp#"No Records Satisfied, Key SPACE to Continue" 

getcSrifcs "thenS64B80 
S500 sysrs 
6520 g=sa 
S540 g=intl(a/Z)sifa 

6560 fori=lLtosa-g:jj 

6580 forj=itolstep-g 
S600 ifrs$(jj)<rsé(j) thenct=rs$(jj)irs$(jj)=rsé(j) irs$(j)=c$: jj=jinexti 

6620 n i:gotas6s4o 

6640 return 
9990 st=ucé+"End of List"+f#fh:syscv 
BOS 200, 4:cmd200: print£200, chr$(i2 

  

yander4%(S) <=othen3s6400 

wetheni fers (ar) =acsthensa=satlirs$(sa)=str$(cr(e))+str¢ 

  

          

  

thenreturn 
itg   

  

     
lose200:return            

    

  

i500 orfr=Sorfr=lLéothenwl=val (left (re8(1),5))iwa=val (left (rsé(sa) 
1510 st=midSimm$tap).,9)+" 2: "tacs+" (Fram Week :s "+strS(fny(wl)) 

1520 sé+" To We : "+str$ (fy (we) 4") "s sysPe40964+19%S 
1560 st=lefts (dhs, 79) YSCV 
1580 s$=" "ssyscvereturn 

2020 printleft$(1p$,3)tab(20) "Patt Nor"crs(2)tab(42) "Order Qty: "cr%(S) 
2030 print""tab(é61) "Tot Planned: "ser%(4) 
2040 fori=29to040:gosub46220 

2060 c$=rights("O"+str$ (4-28) 2) 2tisort £ 24 
2080 printleft#(ips,fw(i,4)-6) tab (ti) "("c8") "tab (t2) pag(idtabits 
2100 nextizreturn 

t4=35: print: fori=29to4a: gosub4s. 

2320 printleft#(lp&,fwii,4)-S)tab(t4)": "sss 
2349 nextirreturn 
2500 qt Sl=l+S:st="Qty (goad) "sifl=7orl=8thenst="GQty " 

Printleft$(1p$, 1S)tab(1o)sssleftSs(trs(1),12)tab(Si)s 
i gosublo7OS: qt=val (s#) srus="LL111 iter es (9) 4u1ii" 

and qt 3 thenprintbl #: goto42500 

ifl=6thencr%(16)=cr%(16) +qtis goto42660 

2540 fors2=sititolen (rus) :ifmids (rus,s2,1)="1"then42590 
2560 

25970 i n(el)eqtthenprintbhl $:qote4#2500 

{sl)—gt 

ifsl=7thencr%( Fi 
ik orl=4orl=7thengr=O1: qs=O0: gata423a20 

printleftS(1p$,19)tab(io)"Gty for Rectific 

gosublo7o ifer“¢(stl)cqrthenprintbl $ 
if ey 5 

eré isl) scr 

if 

qs 

gosublo7os 

ifl=Bandqt: 

      

200     

  

       

      

   

     

   

    

    

      

    

  

        

    
    

  

646 
BELA) qr 

    

    =7theric ¢ 
Orprintlefts (ips, 20)tab (10) "Oty Scrapped"tab(Si)s:lo=1 

val (e®)rifersé(s1)<qsthenprintbl $:goto427 

r+qsthenorintbl$:gote42740 

r+qsthenprintbl4 otelSS40 

cré’CiS) ser% (15) +qs:er% (6) =cr% (6) +qs 

2 ACS) ser “Z(S) +qe 

printleft$(lp$,21)tab(10) "Clock Number"3;:lo=t:hi= 

ifqs?Othengoto42850 

Printleft$ (lps, 21)tab(10) "Clock Number"$:lo=it:hi=5:qosub1o70S:cnt=sz 
return 

k=l: forsr=1tol7:sqisr)= 

shisS   

      

       

  

    

       

    

  

gosublo7oS:cnt-es¢ 
   

  Ornextsr 

- 188 -



t ” 
2855 printlefts (lps Steps Reason for Scrap"$:lo=tihi=1:gosubi0705 
2858 sr=fne(O) :ifsr=26then42950 
2859 ifsr<lorsrtlégoto42855 

2870 printleftS(1pS, (S+k) tab (46) 3sra(sr)ptab (6 
2880 sqi(sr)=sqisr)+val (s$):s6q(17)=sq(17)+sqisr) 

2900 kek+1l:goto42855 
2950 ifsq(17)<sqsthen42970 

2960 return 
2970 printlip$"Descrepenci 

2980 gosub49030: farb=é6ta: 

    

  

S:lo=1lshi=4:qosubi0705 

    

in Quantities Hit Space for Re-ent 

rintleft$(lp$,b) tab (46) 5 
2990 print” "snextb:goto4285o0 

4040 d=val (left (s%,2)):m=val (mid$is#,4,2)):y=val (right$ (sé, 2))+1900 

OBO w=fnw (dw) sdw=w: qosub48S2o0:s return 

4999 return 
520 

  

=ithenx    

   

-tigoto45025 

     

    

    

   

    
   

    

  

e PQGhHeEs CO" +etrs ey) -2)2t1 

printleft#(lp#,fwli,4))tab 

print" ("c@") "tab (t2)patii)ta 
i 20goto4s1o0 

gotoshosn 

27thengosub4s740; 

   

  

Bs5:ifi p2ithent 1=42:t2=47 

S))sslo=lehisfudi, 

  

qosubla7a5 

goto4Sosn 
  

ifs<o"Y"ands#< 
goto45072 

ifst<o"Y¥"ands 
gota4sSo72 

printbl#lp@"Any Alterations (Y/N) "$:lo=lrhi=trgosubilo7og 

ifs#<"Y"andss "'N" thenprintbl $s :goto45520 
ifs$="Y"thenaqota4S720 

$580 return 
3600 printleft#(1p#,98)tab(47) "PROGRESS DETAILS":return 

S720 printchr$(7) 5 

S749 printipss" 

S760 printlp$"Which data you want to alter"s:lo=1:hi=2sqosubi0705 

S800 i=val(s$):ifi<itor 
print’: gosub45o020s gate45520 

onfwiti. 1) qosub46040, 46060, 460801 return 

crs(fwii,2)) 
cr (fui 

) cr“ (fw. 2)) 
i,t)qo 

BlFwli,2)) 

tréter (fwli,2))),.2 

  

'N' thenprintb1l $s :goto4s025 

  

"Niandss 

  

"RK" thenprintbl $3 sqotoe45025 

   

     

ao 

          

   

   

  

    

   
return        urn 

printchrs (7) $5 

printlipss 

printipé"Which data you want to alter"s:lo=1:hi= 

=val (s$) i:ifistiori tmagoto47160 

i=itd 

eS=rights("O"+ste$ (x), 2) 2tia=ort2=Srifiri9gthenti= 
printleft$ (lps, fwli,4))tab (ti): 

print" <("c$") "tab ¢ 

gosub46020: 

dwecr (fw 
yeint (dw/365. 25+r ) 

verint (y#365. 254+r) sm=int ((dw-v2) /30.6t+r) sifmé4theny=y-1:goto48530 

  

    gosublo 

      

        

gosubio7os 
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8540 d=dw-int (r+m*30.46) -y2:ifd=Othenm=m-1:g0to048540 
8545 d#=right#(stré(100+d) ,2) sy=(y-(me13) )syt=right#(strs(y),2 

m=(m-1+ (mei) #12) sr dds=dt+ms (m) +v$s st=dd$irreturn 
d=val (leftS(s%, 2) ):m=val (mid#(s#,4,2)):y=val (right$(s,2))+1900 
cr (fwii, 2) )=fnwidw) sdw=cr (fwli,2)) 

gosub48520:printleft#(lp$,fwii,4))stablfwli,5))s": “sIsérreturn 

pokelS8,O:printbl$lpt¢"key SPACE to Continue” 

getc$:ifcs=""then49030 
printips" 

gosubloS2s 
printip$:ifct=chrs(O) then49020 
return 

pokelS8, O:printleft$(1p%,18) "Key SPACE for next page" 

getcH:ifcs=""then49220 
printleft#(ip$,18)" 
gosubloOS2s 

printle#t$(1p$,18) sifet=chré(O) then492380 

return 

qqg=qqtizsopend,8,6,""lidump"+mids (str#(qq).2)+".s,w"ssy 

print""left#(ip%, 12) tab(25) "Loading Main System" 

pokel44, 85: 50kel4 28: dload"pradA” 

dclosef1i:dclosef£2:close128 
print’ "left$(ips,10) "IF YOU HAVE MADE ANY ALTERATIONS BACK UF DISK" 
print"SWITCH OFF SYSTEM": end 
rem scratch"prodD”,dO:dsave"prodD",dO:verify"*",8 

  

    

  

S7S28: return 
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prodE 

ifin=999then 10000 
deffnc (x) = (ase (s$) andi27)-64 

def fnw (dw) =d+int (30. 6% (m+1—(meS) #12) +r) tint (365. 25* (y+ (me) +r) 
OO00 rem-~update21/04/82 prodpeek 

O020 
O040 Y¥SIRAN9E+4AB 

OOSO sheunss sx=2h: sysePe4oro+4g 

0060 s$="ARCD FOUNDRY": s%Z=0: sys9*4096+48 
0190 goto1i1lo00 
O405 c=abs(n)+Se-4:n$=rights(" "tstr$ (sgn (n) #int (c)),6) 
0410 ng=nd+"."+mids (str (1i+c-int (c))+"000000000",4,2) :return 
OSS getc#rifcs< >""thenios20 
OS10 print"#*"$:fornn=OtoeSO:getc$:ifes=""thennextnn 
OS25: "thenprint’+"$:fornn=0toSo: getctrifes= 

OS20 ifcs=""thenreturn 
OS25 c=asc (c$) 

) if (c#=") and (peek (152 

~'thenreturn 

O540 ifpeek (152) =1thengosub49700:rem apen2Ss, 

0545 c$=chrs(O) sreturn 
0605 ifss=""thenreturn 
0610 ifin=hithenprint”"chré (ase (us))" " 
0615 print" "chr (asc (us) )chir$ (ase (us) )" 

0620 In=In-i:ss$=left#(s#,1ln) return 
C705 prine' a 

O710 s#=""siln=Orprintleft#(us,hi)leftst(bst,hids 
O715 gosubloSoS:ifc=13theni0750 
O720 ife=20thengosublos05:gataio715 

ifln=hithen10715 
cecandilZ7r:ifc orceizéthenio715 
st=s$t+cS:ln=Intiiprintcs3chrs(27)4 

gotolo71s 

ifinsiothento715 
s$=left$ (ss+bs, hi) 
printleft$(bs,hi-1n)" "sSrreturn 
SYSPR4ANIS: 
rem menu 
dclosefé 

pok pitprint' "spc (15) "PLANT LOADING AND PRODUCTION FF 
print’ "sp "fad Loading Moule tian 

print" "spc ( Froaductian Program 

print” "sp ze Fraductian Program 

        

    “thennextnn:gatalosio 

    

=i) the      

  

rint£esS,chrs(12):closeze 

  

otoalIé20 

    

     
    

   

    

     

      

   

        

     

         

   

    

  

Moulding 

print’ left#ilp$,1) "Loading Moulding Section” 

printleft#(ip#,1)tab(SO) "Date of Froduction”3:lo=8:hi=8: gosublo70g 
gosub4o000 

Pd=fnwidw) rifpdsed+7 or pdécdthengosub4o1 oc 
dw=p osub4se520:printleft$(1ps,1)tab(70) ss 

#6$=str$ (pd) :gosub25000 

poke224,2:print""leftéilp$,3) "Order No "s:lo=6:hi=8:gosubio70s 

crs (1) eft&(st+b$,8) :gosubs18. ifv=elgotolS200 

gosubS2020: gosub41195:gotols420 

printleft$(lp$,23)bl$"Is this the Order You Want ? (Y/N) "5 

lo=1thi=1:gosublO7OS:ifs$<s"Y¥"ands$< >"N"gotalS420 

  

otal    
      

  

     

  

    

1 191e =



5440 ifs$="N"goto1S5200 
5460 printleft$(lp%,23)b1%" How many do you want to Mould ?"s:lo=1:hi=5 
S480 gosub1O70S: x=val (s$) sifxser%(6) orx< ltheniS520 
S500 gotolSs6o0 

S520 printleft#(lp%,23)b1¢"Illegal Qty Requested - Key Space to continue” 

5540 waiti58, 15,0:goto15460 
S560 cf%(6)=xsnc=nct+lirecord£d, liprint£é,nc:record£d, (nc+1) :syswur 

S580 gosub40300: gotolS200 
S900 dclose:stop 

rem-moulding 

2020 print" "lefts (1p$,2) "Production Program ~ Moulding"s:ar=7:rp=8 

0025 cn=O0:gosub27000: ifcn=tgotoZ0020 
ONSO printlefts (lps, FZ) tab (1) "Moulding Centre"s:lo=2: 

act=left%(s$+b%, 2) :gosub27100:rprint 

2060 gosub29100: gosub20400: printst: goasub20500: prints 

9060 tm weOrtt=O: fori=ltosa:gosub27200: gaosub43 

NOBO +t trims twetwejws tt=tt+ gt 

stecrs(1)+" Picea Cae Sater gett Mie abit Crest ee gC Ss" 
st=s$tcrs(S)+" "+ iwh 

0140 ifer$ (12) 25"¥"thenst=sh+"*" 
0160 printse# 

0180 ifi and (int (i/15)=i/15) thengosub2]9110: gosub291 
O200 nextir:st=Llefté(dh$, 79) :printss 

n=ttigosublo4os: tt$=ri ght (ns, a) 

0240 s$=" Totals"+tright$ (b$+strs (tm) ,21) 
Sst=s$+tts+rights (bs+strs$ (tw). 34) sprints$:gosub29140 

gotol2000 

s$="Order No Patt No. Moulds Time C/C C/time Met 
Sst" M/Weght" return 

      

  

    2: qgosubilo7os 

      

  

    ppoke224,5 
I20: dw=cr (8) :gosub4es20 

  

   

  

      

     
    

  

      

   

        

     
    

   

    

me 

   
ee eh ie "sreturn 

rem core centre 
print™ lefté(lp$,2) "Production Program ~ Core Making"3:ar=8:rp=8 

en=O:gosub27000; i fcn=lgotoZ1010 
printleft#$(lp$,3)tab(10) "Core Centres :lo= 

ac$=left$(sé+b$, 2) sqosub27100:print 

qesub]g91 rprints$:gosub21500:prints$: poke 

tmeOs two tosa:gosub27200: gosub4s020 
tmetmter 4 (46) rtwetwtjurtt=tt+et 
gosub292003: gosub43 

s$=cr$(i)+" Meee a Ce) “beri ght (bt+stic 

a "tlefté(strs (cr (4) )+"00 a4 tenes 
7+" 

     th=2: qosublo705 
    

          

          

  

   

  

   

  

   
    

   
    

    
      

    

Pattern No. 
Metal"sreturn 

  

See nee Seamer Eee NE 

rem metal requirements 

print""left#(1lp$,2) "Metal Requirements” 
gosub270001 i fcn=lgoto22o020 

forj=ltoilé:f1 (0, j)=O:nextj 

dopen£é, (£4%) ,dOrrecord£46, 1: input£6,nc 

forrec=2tonctlirecord£6, tre) :sysqr 

fori=ltolSrifer#(S)<omté (i) thennexti:gotaz2400 
jwRint (crn (6) /erZ 61) pecr <2) 

F1(O,U)=F1 (0,1) +jwifl (O,16)=f1 (0,146) +50 
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2400 nextre:dclose£sé 
2500 printleft$(1p%,8)"Furnace No 1” 

2520 printleft$(1p%,9) "Sequence Weight (Kq)" 

2525 printlef tS (1 ps, 10) HREERREREERER EERE" 

2530 printleft$(1p$,11)tab(2)"METOS"tab (10) rights (b$+str$(f1(0,3)),7) 
2540 printleft$é(lp$,12)tab(2)"METOZ"tab (10) right (bS+tstr$(F1(0,2)),7) 

printleft$(1p%,13)tab(2) "METO4"tab (19) right$ (bé+str$(f1(0,4)),7) 
printleft$(1p%, 14) tab(2)"METOL"tab (10) right (b$+strs(fl(0,1)),7 
printlefts (lps, dee ey Et Seats cree er et ce te: 8)).7) 
printleft$(lp#,8)tab(25) "Furnace No 2’ 

printleft$(1p$,9) tab(25) "Sequence Weight (ka)" 

printleft$ (1H, 10) tab (25) "HRRRKEE EERE EEKR EEE EER” 

2630 printleft$(1p$,11)tab(27) "METOS"tab (25) right#(b$tstr$(F1(0,9)),7) 
2640 printleft$(1p%,12) tab (27) "METIO"tab (35) right$(b$+str$(F1(0,10)),7) 
2650 printleft$(lp$,13)tab(27) "METOS"tab (35) right#(b&+strs(F1(0,5)),7) 
2660 printleft#(1lp%,14)tab(27) "METI2"tab (25) rights (bé+strs(f1(o,12)),7) 
2670 printleft$ (1p$.15)tab(27) "METIS"tab (35) rights (bst+stré(f1 (O,15)).7) 

2700 printleft$(lp%.8) tab "Furnace No us 

EB BrintleftS$(1p$, LO) tab (SS) "HeHeREHHHHEHEREHEREREE" 
printleft$(1p$, 11) tab (S7)"METI1"tab (6S) right#(bS+strs(f1(0,11)),7 

2749 printlefté (lps, 12) tab(S7) "METI4"tab (65) right$(bStstrs$(#1(0,14)),7) 
2759 printlefté(1p%, 13) tabiS7) "METO7 "tab (65) rights (bé+strsé (41 (0,7)).7) 
2760 printleft#(1ps, 14) tab ¢ I"METIS"tab (65) rightS(bé+strsé (#1 (Oo, 1.7) 
e770 printleft$(1p$, 15) tab(S7) "METOS"tab (65) rights (b$+str$(f1(9,6)),7) 
2800 printleft$(1p%,18)tab(30) "Total Weight"tab (So) 419, 14) 
2700 gosub49020: gota22000 

5000 stop 
dopen£s, (f6%) ,dorifds A2theninsut£é, ncireturn 

dclosef£é: dopents, "Diary",doa 

forrc=1to8:record£é, (rc) :input£é,rss(rc) snext 
scratch(" "t+rs#(1)),d0 
rs$(l)=mids(f4$,2) 
sa=8rg=sa 
g=int(g sifg=Othen25060 

fori=ltosa-g:ijjimitg 

for jsitolstep-g 

ifrs$(j 7) <rs8(j) thenct=rs$(jjlirst(jj)=rs#(j)irsé(j)=ch: i 7=jinexty 

nexti:gotorSo42 

forrce=1toB:record£é, (rc) iprint£é.rséirc) rnextidclase£4 

dopen£sé, (f6%) .dd,117! ecard£s, lt: PrINntES.n¢ 

printleft#ilp#t tab "Date oF duction" sslo= 

gosub4oor rw (dw) 

oprintlefts 

edthe 

return 

    

     
   

   
   

    

    
      

    

   

        

    

    

        

    
    

    

          
   

    

  

  

    

  

         

      

    

      

    

   

    

dopenfé, 

gasub4og 

  

thensa=satli gota: 

  

wr) +er$ (5) +str$ (rc) 

ifsa>othen27520 
printbl$lp$"No Record 

getcssifc "then27480 
dclosefé:sysrs 

sa 
int(g/2):sifg=Othenreturn 

fori tosa-g: jj=itg 

for j=itoistep-—q 

ifrs$(jj)¢rs8(j) thenct=rs$(jj)irs$(jj)=rs8(j)rrs8(j)=c#:59= 

  

atisfied, Key SPACE to Continue” 
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7620 nexti:goto27540 
7640 return 
7100 int(sa/15+.99) :pl=1:gosub29120:return 

sathenreturn 
gosub4s9200r print” "s:pl=pititereturn 
st="page"+stré(pl)+"/"+left#(str$(p2)+bs, 4) :sZ%7=69: sys9#4096+48 rr etur 
poke224, 1: gosub49020: s#=left#(b$, 10) 2s%=69: sys9*4096+48: return 

re=val (mids (rs8(i).rp))srecord£sé, (rc) :sysqrireturn 

record£it, l:input£1.no:no=notl 

1040 recoard£l, print£i,no:record£1, (notl) sprint£t,crs(1) 

1960 record£2, (notl) ssyswrireturn 
1220 record£1, (z):print£1,cr#(1) 

1240 record£2, tsyswrireturn 
1420 record£t, (z ' 
1440 fori=ltol4:crsti)=left&(b$,fsli))snexti 
1460 fori=ito i 
1480 record£2, 
1620 record£1 nput£i.norreturn 
1840 record€1,tsinput£i,ne 

1860 forrc=2tonotlsrecord£t, (rc) rinput£l,at 

1880 ifs r$ C1) the: Stuur 
1900 nextrcsprintchrs (1 "Record not found" 

1920 gosub49920:v=1lireturn 

2020 recard£2, (2)isysqrireturn 

2220 recard£1,trinput£i.no: O 

2240 forrc=2tonotl:record£i, (rc) sinput£i,at 

ifas="Deleted"thenz=(rc):vev+lireturn 
nextre:mreturn 
v=Orrecord£1,tl:input£i.no 

forrc=2tono+isrecord£l, (rc) sinput£i,at 
ifag=cr$ (1) goto32480 

nextrc return 
veliprintsprint"This Order No. Already in Use" 

printblél ps" SFACE to Continue” 

getctiifc 

d=val(left#( 
O100 printlips"Loading Accepted Only Up 7 days Ahead - Hit Space To Contir 

O getcsrifcas 

return 
printlps"h Loading Av 

getcSrifcseo" "then4o 

return 

printlefté(lp4, 

getcs:ifes< 
turn 

nt" OR, 

fori=itto4 

gosun4 

cSrights#("o+retr sli), Brt 

See then gesub4S6o00 

printleft#(lp.fwii,4) tab(ti); 

print’ ("c#é")"tab(t2)paslidtab(fwli,S))a": “Ist 
nextiz:return 
nmFint (er% (6) /or“%(1)+.5) enmg=rights (bt+strs (nm) .S) 

jweint (nm¥er (2) +.5)s jwt=rights(b$t+strs (jw) .6) 

jtenm*cr (3 j 1405s jt#=rights (ns, 7) 

et=cr%(6) eer (4) 2 bLO4OSsct$=rights (ns, 7) 

return 

rintlefts(1p%,8)tab(47) "PROGRESS DETAILS":return 

onfwli, 1) gosub46240, 46260, 46280:return 

st=cr$(fwli,2)):return 
s$=mid$(str$ (cr (fwli,2))),2)rreturn 

7110 

  

    
    

   

          

isyswrireturcn 

  

    

   rc)     

      

      

        

   

  

   

    
    

     

ilable for "dd#" Hit Space To Continue i. 

  

     Loading Accepted Ta Contine 
then4o:      

        

    teithenti=42;t2=4 

  

        

    

      

= 19) =



4280 

8510 
BS520 
BS30 
BS40 
8545 
8560 
FO20 

  

F040 
7110 
F120 

    

st=mids(strs$l(cr“ifwli,2))),2) sreturn 
dw=cr (fwli,2)) 

int (dw/365. 25+r) 
y2=int (y#365. 25+r) sm=int ((dw-y2) /30. d+) : 

    

  8530 

   
     dt=right#(str#&(100+d) .2) sy=l(y—-(m> deyS=rights(strsly),2) 

m= (m—-1+(m>13) #12) sdd$=ds+ms (m) +y$: ss=dd$ireturn 
pokelS8,O:printbl$lp¢ ay SPACE to Continue” 

getctrifcs=""then49030 

printips" 

gosubloOS25 

printip$sifct=chr#(O) then49o020 

return 

pokeiS8,0:printleftS(ip$,18) "Key SPACE for next page" 
getctiifct=""then49220 

printleft#(1p$,18)" 

gosubloses 

    

  

      printlef (1p%,19) sifct=chré(o) then49s 

return 

aqqg=qatlropené.3,6, " lidump"+midS(strt (qq sreturn 

prints "Loading Main      

  

   

  

pokel44,38 

dclosefi:dclose. 
print" left$(1ips,10) "IF YOU HAVE MADE ANY ALTERATIONS BACK UF DISK" 
print”"SWITCH OFF SYSTEM’ :end 

rem scratch"prodE”.dO:dsave"prodE",dQ:verify"*".3 

load"prodA” 
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APPENDIX 3 

Program Listing and Printouts from 

Cronite Production Control Systems 

SPL 6



  

tleft$(1p%,8) "User Name "Stlo=2s 
4: sys?*4096+48: gosub48o0 

b(40) "Time Now (eg 144510) "3:lo=é:hi=6: gosub26 

s$is¢="Cronite Ltd sys9*40964+48 

tleftS(1lp$,15) "Date (DD/MM/YY)"s:1le=8:hi=8: gosub26:2$=s$ 

Lisys9*4096+48 

tleft#(lp$, iS) tab(40) "Current Week No. "irlo=S:his 

Ni=S: gosub26:uns=ss 

      

  

sgosub26 

  

   

  

      

    

  

al ($$) :wecwigosub423:ifw=othend 

tr$ (cw) sgotos7 

bs (nn) +Se-4ing=rights(" “tstics (sgn (n) #int(c)),4) 

  

ns+". "+mids (strs (1l+c-int (c))+"000000000", 4,2) rreturn 

    

$3: fornn=Otose 
yenprint 

$=""thenreturn 

sc (CH) 
Jand (peek (152) =1) thendclose:sysrs 

$2 2"~"'thenreturn 

eek (152) =ithenopen255, 4:print£ (255) ,chr#(12):close255:syssd 
ches (O) sreturn 
$=" "thenreturn 

nehithenprint’ "chr (ase (us) )" "ss qgote25 
nt""chr$ (asc (us) )chré(asc (us) "9 

$=left$ (s%,1ln)sreturn 

hennextnn:gotel4 

   

    

     
printleft#(us,hidlefté(bss,hi)s 

Ffc=lithens4 
20thengosub 

n=hithen2e8 
andi27iif 
s$tcS:ln=lIntliprintes;chrs(27) 3 
a28 
nélothen2e 
‘Left (s$+b$,hi) 
ntlefts(b$,hi-ln)" "§sreturn 
FHANGS4E 

e224,1leprint"'spe(iS) "Which section do you require?" 

nt""spe(20)"Ca) Production Information" 

nt" "spet20)"(b) Monthly Schedule” 
07" (ce) 

    

      

   

    

        
   

   

Dump File     

    Slorop?4goto4 
ngoto44, 276,485,495 

."Froduction Information" 

   
      

      

   

     chr®(it6S)") "mms (irl) 
1 

tlpStab (25) "Option"s:lo= 

2 1 L4gotoSi 

165,67, 74,85, 102, 118,129,141,156 
~10goto148, 208, 244,28 
fe" INFUT OF NEW ORDER" 

  

shi=1L:qosub26:0p=fne (Oo) 

  

rifs$="Y"thengosub3s86: gotas? 
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intbl$lp%3 "Order Entered Strike any Fey to Continue" 

sub427: goto46 
int"Order Number 
sub329: gosub245: gosub 

    i=fw(1):gqosub cr$(1)=s$ 

ib426: gotoa46    

   

    

int"Order Number "“"sslo=1:hi=fw(1):gosub26:cr% (1) =s% 

sub rgosubs4s 

  

      
    

sub4o4 
sub40i2if "Y¥"thengosubs86: goto70 

Sub g    
intbl#$lp8s "Order Upda 
sub427: qgoto46é 
int"Order Number to be Deleted "“S:lo=lihi=fwll):gosub26r:cr#(1)=s% 
sub ?gosubS45: gosub4o4 

This The Order to be Deleted "sslo=Lehi=1l:gosub26 
N"thenprintbl$i:goto7S 

  

Strike any Key to Continue” 

   

   

  

     to2 $ Cj) =left$ (bs, fw(j)) snextjsgosub 
="This Order has been Deleted from the fil 

     

    

intlp$s# 
=chré(12)ssysev:syssds: goto4é 

int"Order Group "s:1 hi=S: gosub2é: ogt=s$ 

  

open£1, "tom.index",dO:record£1, l:input£i,nr 

ltonrerecord£i, (rc+1)sinput£i, as 
left (as,5)< sagsthengotovs 

=satisifmidS(a$,6,1)<2>"a"thengl 
$(sa)=right$ (as, 1) +left$(at,5)+"O"+as: goto92 
$(sa)=right$ (as, l)+lefts(as,6)+as 
xtreosdclose 
tb 
intsprint"Order Numbers" 
int sprintipoke224,5 
Pi=itosa 
left$irs$(i),1)< eft#(rs(i-1),1)thenprintiprint 

intmidS(rs$(i),8)" "5 
zti 

close: poke 

  

   

    

   

   

  

  

ot 
rgoto46 

sub202: gosubli4:prints$:gosublié:prints$:poke224,5 

ltosa 
Sub207 2 n=Frm Cx W=wwen: twetwins gosubli 

=" “ter $ (1) +lefts(b%,8)+cr$(2)+lefts$ (bs, 10) +n$+left$ (bs, 9) +cr$ (7) 
left (rsé(id, S(i+ti), 5S) theniog 

osubliss “tlefts (dhB, 7) +" >" 4n$s ww 

   

     

   

    

     

     

   
   

  

   

         

    

   Ub 203! gosubZ05 

"+left$(dh&, 75) sprintss 

gosubliz:st=lefté(b$,45)+"Grand Total "+lefts(b%, 9) +n$: prints? 

  

W/O No. CK No. Wt to Cast Frad Wh i 
s$+"Weekly Total Wt 

     

  

   

     
  

      

$:poke224,5 

Meer eit) el are (9) + Mere (2) 4 " 
s$+right$ (bs+str$ (val (cr$(4))),5)+" "g 
s$trights (b$+str$ (val (er$(14))),5)+" "+ter$(B) sprintss 

land (int (i /15)=1/15) thengosub gosub205 

tizsgoto206 

"W/O No. Description Ck No. Qty Ord Qty to Cast” 

   



  

Dely Wk"sreturn 

a ee ae eters 
    

  

return 
gosub     sprints$: gosub129:prints#:pok 39 

ltosa 
page"+strs(pl)+" /"+lefts (str$(p2) +b, 3) :s%=69: sys9#4096+48 

ISuUbZOT:n=val (cr $(14))#*val (er$(11))sgosubli 
wrer ati as" “tri ght (b$+strs (val (cr$(14))),5)+" ut 

Stork (7) + Sers (5) ae "ter$(6)+" "+n$i:printss 
land (int (1/15) =1/15) thengosub203: gosub205 

isgoto206 
W/O No. No to Cast Pred Wk Allay Process" 

Total return 

    

     

  

     

      

    

  

rints$:gosubl54:prints$:poke224,5 

£ (n+. 999999999) 1s! 

      

   

  

    

Sestir s(n) snms=rights (bs+nm 1inm#) 

$(13)) egosubit ten 

Bk nd ae hr “+n me+" Dept Sty ye! ae 

$ters(S)+" WPI Ca) "+ndeprint     

  

land (int (i/15)=1/15) thengosub2 

efts (dh, 79) sprints 

tigosubli:s% Totals"+left$(bS,8)+right#(bs+strs (ww), 12) 

$+lefts (bs d+nSiprints$: gotoZ06 

="W/0 No Description Moulds Frod Wk Allay HH 
$+"Ck No Total Wt":return 

gosub 

      

  

Ve aa "sreturn 
ligosub202: gosublé4iprints#: gosubiéé:prints$:poke224,5 

  

rizitosa 
ISubZO72n=fnm(x)igosublt 

becrsé(i)+" Pees OF) bt Mors (2) bt a 
sttrights (bS+tstrs (val (er$(14))),5)+" ne "+er$ (6) 
s+" “+er#(7) sprints$ 

land (int (i715) =1/15) thengosub20 
isgoto206 
W/O Now Description CE No. Q@/Cast Tot Wty 
oe! Process Prod Wk":return 

    

    

   
    

   
   

  

   

    

   

   

    
    

  

gosub205 

Sees “treturn 
25) "Frocessing Alloy Requirements”      

ti 

   
to: bf (i) nex 

3 Ferlefts (bs 

"tom".dO:scratch"scratch",dO:dapenf2, 

4) swE=w2+S: forrc=2tonr 

  

cratch",dO,170:na=0 

  

enisi 
(OsbF (0) +fnm(x) sgatolso 

1) +fnom 
$(S) ssyswm 

  

strc:dcloseft 
ub189 
L210; forrc=ltonarifre/S0=int (re/ 

(rc) asysgmist="" 

=bf (i)sgosubil 

“+tleftS(n$,6)+" "“snextisc$=left$(strs(rc)+") "+bs,7) 
cSt+bfS+" "ted: syscvist=" "+lefté (dh, 125) ssyscv 

tre:dclose:scratch"scratch”,dO:sysrs 

O: gosub409: s$=ens+cmt+"Forward Alloy Requirements" 

CVISt=""ssyscv 

i=OtoS:ist=ss+" "+ste$ (fny (cwti-1))enexti 

a Alloy Overdue"+s#:syscvist=" 

i=Oto?:st=ss+' snexti 
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thengosubis? 

  

    

 



ysevireturn 
#%=0: ifma=Othenl9? 
ori=ltonarrecord£2, (i) 
ysgm:ifbf$=cr (5) then2oo 
exti 
a=natl:i=na:forj OF: bt (jf) =Ornextj:bf4%=10Orreturn 
ecord£2, (i) sbf*4=10:sysqm 
eturn 

  

    

S+.99) :pl=1:gosub20S:return 

     
   

lass: javeega,.!auerMachiaeete me ue 
c=val (mid$(rs$(i).,7))srecord£1, (rc): gq 
rint'":pi=Lip2=0; for o8:forj=Otel4:f1 (i,j) 

oS) "Fracessing":wn gosub 
ltonrirecord£1, (re+1) rsysqr 

       

  

   

  

   

          

  

ston, 

r$(14)) 

toys ipereteye ep enSnheRe 

r$(7))—fnwlew) +1: % 

r$(14)) /val (cr $(10) se néval (oré (1 
henn=val (cr$(14) )#val (cr#(11)) 
henwn=4 

fers(16)="he" thenwn= 
fval (cr #07) )#nw(S2.99) thanwncs 
1(j,wn) =f1 (j,wn) tne fl (j.wnt7) =f1 (j,wnt7) te 
1(8,wnt+7) =f1 (8, wnt7) +c 

     

    

toe: fori=7tolS: #1 (5,14) =F1 (5,14) +F1 (j,i) rnextis:nextjidclose 
Osub409: sé=cm$t+en$s+"Summary of Forward Load"+ueS: syscv 

"ssyscvin=fnwicw) 

     

   

  

      

    

Overdues Week “trights ("O"+mids (str (fny(n)),2),5) 
at Week "“+right$("O"+mids (strs(fny(nt1)),2),5) 

RSet" Week "trights("O"+mids (stré(fny(m+2)),2),5) 
eset" eWeek "“+right$("O"+mids (str#(fny (n+2)),2),5) 
Sst" Held by Cust. Unplanned"+" Totals":syscv 
"Process Qty Wt Qty Wt Oty Wt Qty it 
SSt"Wt Qty Wt Qty Wt Qty Wt Wt": syscv 
=leftS(dh#, 125) +"4+"ssyscy 

a" trggg="" 

rifn=Oandi =Bthenns=b#: gotozsé 

+lefts(n$,o)+" " 
Ou 

     

    

qt=qqS+lefts (dhs, 7) 
FlePte(nS,6+" 18    

          

    
    

   

     

   
  

   

   

  

Hae Erte ns, ¢ 7 
cv 

tlefté (dhs     

[$2 syscv:goto4é 

int" :s$="Sales": gosub490 
int’ "lefts (1p$,5) tab 
HntleftS(1p$, 7) tab 
intlefts (ip 

ub26:W=val (s$) rg 
ntlefts 4 
ub26: w 
eae 

  

    

      OForhiss    

    

gosub4 

  

    ifw=Ogoto249 
Foressing” 

    

    v(i,O)Sswiti-lisv(i,1) nexti 

) 

   
forrc=itonr:record£1, (rc+1):sysgr 

al (cr$(8))<wlorval (cr#(8)) tw2goto25 
j=ito(nw-1) :ifval (er #(8))<¢>sv (5,0) thennextj 
j,t)=sv(j,1)+val (cr #$(15)) ssv (nw, 1) =sv (nw, 1) +val (er $(15)) 
re:dclose - 200 - 

    
     



  

ant" "s:printletts(b SO) 3 "SALES VALUE 

SUbZ74:prints$: gosub275: prints$:print:poke224,7 
SubL702 fori=iltonw-lrif (int (i/50) =i /50) thengosub270 
lefts (b$, i opieuete Cra tiie. ehece 0))),3,5) +lefté (bs, 35 
s$tright$(b#+stré(sv(i,1)), 

‘ints$:isyscvinexti:s$=" Sl avaviarec’ 

left (b$,8) +left$(dh$,60) :prints$:syscv 
eft$(b )+" Total "+lefts (bs, 13) +rights (b$+str$(sv(nw,1)),10) 

‘ints$:syscv 
‘intsprintspo 

sub409: gosub 
ISUB2Z74:syscve 

EU 

lefts (bs, 25) +cm$+ten$+"SALES VALUE” +ues+ucés return 

eft$(b$,10)+"Week No"+lefts (bs, 2 +"Sales Value":return 
efts(bs, 10) '-- = "+tlefts (bs, Re ee aa “sreturn 

Wie 
intleft$(1p%,4)tab(10)"Do you require to:- 

intlefts(1p%, 8) tab (20) "(ad Obtain Monthly Delivery Schedule” 

‘intleft$(lps,1itab(2 n Fabrication Schedule" 

‘intlefts(1p$,14)tab(2 n Machining Schedule" 

‘intleft$(1lpS,i7)tab(2 nh to main Menu" 

ntipstab(27)"Option"s:lostehi=t osub26:op=fne (9) 

‘ then276 

  

  

   

    

    

4,1: gosub426: gota4é 
SYSCVIS$=""ssyscv 

Ub275s sy 

     
     "SSYScv 

  

    

  

    

  

             

    

eve aes 

intleft$(1p$,11)"From Week "t:lo=1:hi=5:gosub26 
‘val (s$)sgosub then2s86 

intlefts(1lps,12 
‘Val (S$): gosub42 ee 

nt" ists" Frocessing " 
st+midé("Delivery FabricationMachining ",op¥11-10,11) 
S$+" Schedule":printss 

=8: gosub338: sa=0:dopen£l, "tom",do 
rre=2tonctt 
cord£1, (rc)rsysgrs eee ee 

nders (19) ="n"thenS 
nthen 302 

        

#5: gosub26 

   

  

   

   

    

     

is # 2thens 302 
Mi) =r ire tee on eee ee 
right$(cr#(1),1)s"A"thencr$(1)=lLeft$(cer#(1),o)+"0" 

Hsatiirs$(sa ene ae eG 
tre: gosubs7 = 

ri=ltosa:gosu 
=val (mids (rs 
mids(rss li), 

   

   

      

    
    

   
   

    

   

  

4+" 

é Aye" 
"Hor BCLS) +" MRSA 7 ) tt 

"tor$(G)+" "ter$ (14) 4+" “+or$ ( 
ySscv 

rdclose:poke224, 
   

  

   

    

   

     printsprint:gosub426: goto2     

mids ("Delive 
cmstent+sh+" 

   ry FabricationMachining 

Schedule"+uet: syscviss SYSCV 

stomer W/O No. rd Description DI Wk mM 
Aly Pros Q/Cast M/e 

" op¥ii-10,11)     

   
     

   

     

    

    
;tom.index",dO:record£1,1l:inputfi,nrinr=nr+i 

rdfl,lsprint£t,nrirecord£1, (mr+1):print£1,cr$(1):dcelosefi 
urn 
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ISUD Ae L 
jpen£i, "tom", dO:record£1, (nr+1) 

sswridclosefti 
eturn 
jpen£1, "tom. index", dO:record£i, 

“int£l,cr$(1)idclosef£1 
eturn 
ISUb421 
pen£1, "tom",dO:record£1, (z) 

swridclosef£1 
burn 

pen£1,"tom.index".dOsrecord£1, (z):print£i, "Deleted":dclose:return 
jpen£i, "tom.index",dO:record£1, l:input£i,nr:dclose:return 
“S$ (L)=LeftS8 (ers (i)+" wf) 

jpen£i, "tom.index",dO:record£1,1:inputf£1,nr 
wrc=itonrtierecord£1, (re+1):inputf£fl,at 
$=cr$(1) thenz=(re+1):dcloseflireturn 

dclosefi:iprint:iprint"Record not found":gosub426 

  

     

  

    

    

    ipen£i, "tom", dO 
jeqridclosef£i 

7toss crs (jj) =mids(strs (100+Fny (val 
eturn 

pen£i,"tom.index",dO:record£1.1rinput£i,nr:s 
rrc=ltonr+lirecord£i, (rct+l):input£li, as 

$="Deleted"thenz=(rc+l) :vev+l:dcloseflireturn 
sxtre:dclose£lireturn 
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ite Ltd Date:09.02.82 Time:12:246:09 Week No: 10.982 User:Saba Pi 
Lf 

ard Alloy Requirements 

loy = Overdue 10,82 11.82 12.82 13,82 14.82 15,82 16.82 17.82 18.82 

  

: ANS 3874 4097 3819 1572 244 47 0 0 37 

  

  

 



lite Ltd Date:09.02.82 Time:12:10:23 Week No: 10.82 User:Saba_ pageti 

SALES VALUE 

Sales Value 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    
  

Total 495606



    onite Ltd Date:15.02.82 Week No: 11.82 User a page 

Its 
slivery Schedule f 

Q/D Custoaer W/O No. @ Ord Description D1 Wk PSt Pat Sam Aly Pros Q@/Cast M/c Ass Spe 

  

7 CES Holland = © E50981 = «135 Coathanger 04.82 ok fn no4 shl 0 shoe, Agee 

7 Cessna H5048S1 © 20 Roller 04.82 ok A ee fir o yo on nh 

  

a Piftin G51401 Ad Frame 06.82 ok A te 4 boa 0 iy a ae 

s cE 65242A 1 Pot 24430 06.82 ok f 1) 25 A 0 Pe yn 8 

d VF Eng H5162!a 1 Support 06.82 = si fn ¥ 99 shi 0: aS Nad, 
5 VF Eng H51622a 1 Screw M12 06.82 ok fn Mi lais. ctor 0 Nee aed 
5 VF Eng H51623a ot Nut M12 06.82 ok n n 15. bop 0 tn on. 

4 CES Belgium  ES323A 2 Rad. Tube 07.82 ok Q n 4 A 0 fi yeah 
4 CES Belgium £53231 2 Tube 5 1/4od 07.82 ok f ae s/t 9 y ¥ Of 
4 CES Belgium £53232 2 Tube 4 3/4od 07.82 ok fn n 4 s/t 0 ¥ UY Pa 

4 CES Belgium £53233 2 U Bend 07.82 ok f f 4 epe. 0 Tey von 

4 CES Belgiue  E5324A = 1 Rad. Tube 07.82 ok f no 4 A 0 ery. i 
4 CES Belgium £53241 2 Tube 12lod 07.82 ok n no 4 s/t 0 Be ye a 

CES Belgiua £53242 1 Tube 121 od 07.82 ok n fn 4 s/t 0 A y R 

CES Belgium £53243 2 Flange 07.82 bo A n 40 bop 0 Vy 
CES Belgiua £53244 4 Angle 07.82 ok f f 4 flr 0 Ye 

CES Belgium £53245 = 1 Tube 07.82 ok fn te 94 tira: tr 3 of 
CES Belgium £53246 6 Lug 07.82 ok f ie bop = Tee) Seen 

CES NAC ES4331 8 Tube 88.90 07.82 ok A ie s/t 0 Te he 

  

CES France E2121 40 Basket 08.82 ok A flee em etapee 1 Re hoe 

CES Sweden E54061 = 40 Guide Grid 08.82 ok a AS boa 8 er 0s 

CES NAC ES416A = 12 Grid 56430 08.82 ok A Nd A 0 Ne Hy oan 
CES NAC ES4161 © 24 Grid 28#30 08.82 ok n yD bts 5 EY 

Piftin 6514324 Inter Grid 08.82 ok A 8 fin 2 an Sot 

Piftin 654431 3 Tube 4.250d = 08.82 ok f no 8 s/t 0 gl ell 
Piftin 65443215 Tube 08.82 ok q th ae. sito ie whee th 

  

Sralh =



mnite Ltd Dater:15.02.82 Time:15:04:25 Week No: 11.82 User:Saba page 

      

2/3 
livery Schedule 

Q/D Custoaer W/O.No. @ Ord Description PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

Babcock H49601 = 2289-= ss Coathook 08.82 ok A n  66F sh 0 Oe ee 

WildBarfield H52381 2 Liner Sinch 08.82 bo n 5 bop 2 Nee fn 
WildBarfield 52382 2 Liner Binch 08.82 bo n n° 8 bop 2 Ate ft 

Leyland H5244A Retort 08.82 ok A eo a 0 Tae i 
Leyland HS2441 1 Tubel0#9 08.82 bo a fn 5 bop 0 y y n 

Leyland H52442 1 Flange 08.82 ok fA f 40 bop 0 y y 

Hunslet H53211 2 Basket 08.82 bo fn NS bop §=2 n nh on 

CES Belgium = ES3112 32 Plate 09.82 ok Q eo cur 0 Dee 1 0 
CES Belgiue  ES3116 156 Plate 09.82 © ok a me cur 0 Deen sen: 
CES Belgius  ES3117 156 Plate 09.82 ok n n os cu 0 foam 
CES Belgiua  E53118 76 Plate 09.82 ok n nS cw 0 Kha 

CES Italy £53391 8 Tray 09,82 si i yo 3 btS =} fio 8 

: CES NAC E5383! =f Fanhead 25 09.82 ok n nm § fir 0 Doel 

: Piftin G5569A 2 BasketT4#207 09.82 ok f This A 9 De 2 a 

: SSEB H52971 = 20 Support Lug 09.82 ok f Dae sip 2 oo Nh 

: NEI H53401 10 Air Swirler 09.82 ok n n 3 p/s 0 y f A 

Land Pyros H5342A 2 Sheath 60in 09.82 ok Q a 4 A 0 pyran Th 
Land Pyros H53421 07 Tube 1 1/4 09.82 ok fn ve tir 9 f aay 

Land Pyros H53422 2 Blank 09.82 ok fn ore 4, pis 0 fn vy 

Plibrico 4537320117 HTBH 1 1/2 09.82 ok a n 6 cur 9 Deo oF 
Plibrico H53734 = 50 HTB 09.82 ok fn fos) p/s 12 Cee ue ey 

Plibrico Ho3861 = 6 HTAH 9 1/2 09.82 ok A n 6 cH oO fo Nn 

DiamondPower HS418A = 2 Tube 6 ft 09.82 ok A s 4 A 9 i Yee e 
DiamondPower H54181 = 8 Tube 2 3/Bod 09.82 ok A hee te a Tee Vie A 

Lindsey Oi] H55441 60 Bolt/Nut 09.82 bo f n 6 bop 69 f f f 

Stock IP1/2 10 LongSide LH 09.82 ok f v 3S ban «(0 Nf iN 

Stock IPL/3 10 LongSide RH 09.82 = ok n V8 baa 2 a A 

Stores $0010h = 10 Small Ladle 09.82 ok n n 4 flr 10 reas 

Stores $00107 10 Large Ladle 09.82 ok a an 4 flr 10 in Sn



onite Ltd 

livery 

0/D  Custoaer 

| CES Sweden 

CES Holland 

CES Sweden 

CES NAC 

CES Italy 

Piftin 
Piftin 

Piftin 

Piftin 
Piftin 
Piftin 
Piftin 
Piftin 

Normalair 

BL Cars 
BL Cars 
BL Cars 

BL Cars 
BL Cars 
BL Cars 

Wellworthy 
Wellworthy 

Stock 

Stock 

Stock 
Stock 

Stock 
Stock 

Stores 

CES Sweden 

CES France 

Date:15.02,82 

Schedule 

W/O.No. @ Ord 

E53161 300 

ES3611 © 500 

E9405! = 8 

£54621 3 

£56041 = 20 

Boseit = 2 
653912} 

654401 © 60 

855328 2 
655321 4 
6553222 
655323 2 
6555244 

H5S461 = 8 

H5402A 1 
H54021 it 
H54022, 1 

H5403A 1 
HS4031 1 
H54032, 1 

H54691 10 

H54692 10 

$00012 10 

$00021 10 
§00022 10 
$00023 «16 

$00031 10 
$00033 9 

§00104 10 

E5445ia 50 

ESélita 30 

Description 

Spacer 

Coathanger 

Fanhead 17 

Tray 

Tube88. 9od 

AdaptorPlate 
Support Rack 

Central Stes 

Frame 
Ring 

Long Strip 

Short Strip 

Plate 

Ring 

ChainGuideRH 
GuideRailRH 
Extension 

ChainGuideLH 
SuideRail LH 
Extension 

Insert Grid 
Base Grid 

Flangeld.5 

PotBasels. 75 
FlangelS.75 

Tubels, 750d 

BasePot 18.5 
Tubel? 1/8od 

Former Bases 

Grid 

Dog 14 

Time:15:0 

10.82 

10.82 

10,82 

10,82 

10.82 

10,82 
10,82 

10,82 

10.82 
10.82 
10.82 
10.82 
10,82 

10.82 

10.82 
10,82 
10,82 

10.82 
10,82 
10,82 

10.82 
10.82 

10,82 

10.82 
10.82 
10.82 

10,82 
10.82 

10.82 

10,82 

10,82 

- 216 - 

  

ok 

ok 

ok 

ak 

ok 
dr 

ok 
bo 
bo 
bo 
bo 

5 

ok 
ok 

ok 

ok 
ok 
ok 

ok 

ok 

ok 

ok 
ok 
ok 

ok 

ok 

ok 

ok 

Week 

Pat San 

n y 

n n 

n n 

n ni 

n f 

n n 
n n 

f n 

A n 
f a 

n fn 
n n 
0 fn 

a : 

n n 
n n 
n n 

n f 
n q 
Q A 

nh f 
nh f 

n n 

fi f 
Q n 
n n 

A n 
q a 

f n 

n A 

n n 

No: {1.82 

Pros 

s/t 

flr 
flr 

flr 

bop 

bop 

bop 

bop 

flr 

flr 
flr 

flr 
flr 

baa 
baa 

baa 

s/b 

bas 
sit 

s/b 

s/t 

p/s 

shi 

Use 

Q/Cast 

300 

284 

  

ba page 

3/)/3 

M/c Ass Spe 

Dae et 

Nie En ave 

fee fieten 

fi n f 

o non 

yet an 
fn n n 

ee) 

nf y fn 

Aa yee? 
¥ y A 
(oan 

y y f 

fie eel 

y yi fn 
rae 
Moy on 

y y f 

n y n 

yen 

n f n 

¥ oR 

fe ot Pe 

f n n 

no of of 
y 0 f 

mn ot 
1 Sane 8 

n A A 

fh ihe 8 

Ya cen



    
snite Ltd Date:15.02.82 Time:15:07:41 Week No: 11.82 User:Saba op 

418 
es 

livery Schedule 

  

Q/D Custoaer W/O No. @ Ord Description Dl Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

Vauxhall H54221a 2 TSM Grid 10,82 ok n fie bor = Foe. 

  

  

Piftin 653931 48 Support Bar 11.82 ok fn n 4 con (36 nf feet 

Piftin 653941 = 72 Loading Bar? 11.82 ok n na 4 cww od rr © 

Piftin 654781 4 Crucible 11.82 sf f ve, 28 fire & 1 2 Sa 

Piftin 6547824 Top Ring 11.82 0 dr n 5 flr ~ 10 ie. 8 

Norsalair H52611 10 Body 11.82 si f y 16) stip 0; hon y 

) Glossop H56271 «tht = Stick 11.82 ok A n 69 shi Tht Aah) set 

Ingot H56281 1 ht Tngot 11,82 ok fn fm a pfs Lent i oman 

) Glossop H5o291 of ht Stick 11.82 ok fn 8 26 shi iht hom on 

Piftin 654241a 1 Base Tray 11,82 sf f y 3 flr 1 Vf! eta: 

- 217 -



onite Ltd Date:15.02,82 Time:iS:13 

  

Week No: 11.82 User:GSaba page 

s/s 

      

livery Schedule 

Q/D Customer W/ONo. @ Ord Description D1 Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

CES Canada £54280 1 Belt 12.82 ok A n § A 9 ve eyen 0 

! CES Canada £54281 2349 «Centre Link © 12.82 ok n Ns shl 680 No eye ead 

| CES Canada £54282 81 Side Link 12.82 ok f na 95 shi 0 ier ae 

1 CES Canada £54283 81 Side Link 12.82 ok f wees shl 2 ey a ft 

! CES Canada £54284 = BL Side Link 12.82 ok n Ts shl 0 Ni ivan a 

| CES Canada £54285 = 81 Side Link 12.82 ok f V8 shl 0 Tigy 9h 

| CES Canada £54286 162 Step Washer {2.82 es fn na coc 10 Hy a 

t CES Canada £54287 162 Plain Washer 12.82 es n fA 5 cpe 0 Macy Th 

| CES Canada £54288 162 Rod 12.82 bo ni fi 5 bop 860 To ay Wen 

t CES France E5474. 2 Tube 1430d 12.82 ok fn n 6 sit 0 DAR 

y CES France £54742 U Bend 12,82 es i Mee tp 0 ve oat 

{ CES Italy E54811 © 20 Half Base 12,82 ok fn ti: bts = 0 Re Wen 

1 CES Italy E5518! 5 Tube 1430d 12.82 ok f iivsa'd s/t 0 hon Af 

1 Piftin 6539028 Long SideY=5 12.82 ok f o 4 fren if fh Ae a 

1 Piftin 653703 8 ShortSideY=5 12.82 ok A no 4 fir 67 no 

{ Piftin 65467A 2 Work Basket 12,82 ok fn n 4 4 0 flys Us 

1 Piftin 654671 2 Basket 12.82 9 dr Qn a 4 flr 1 vy 2 
1 Piftin 6546728 Lug 12.82 ok fn fod ‘ir 0 fr -¥ 

J Piftin 654681 =f Sand Seal 12.82 ok n n 4 tir 0 nee 

Lucas CAV HS378A 4 Radiant Tube 12.82 ok n nS A 0 is ay See 

Lucas CAV HS3781 4 U Bend ok A ft 5 cpe 0 oy Pt 

Lucas CAV H53782 4 Tube 3. 50d bo f os bop 4 fy Pyne 

Lucas CAY H53783 4 Tube 4.50¢ bo f a oF bop 4 no yo 

Lucas CAV HS3784 4 Tubed. Sod Ok n oy sit 0 yay 

Lucas CAY H53785 4 Strap ok fn fn 5 ee) Fo yp seh 

FHD H54S3A 1 Tube 12ft 1g 12.82 ok A fn 4 A 0 tieaey 0 

FHD W453] 6 Tube 1. 50d ok a no 4 p/s 6 f YY on 

NEI H54601 2 Tapellor 12.82 ok f Af 84 flr 1 Nea y 

WildBarfield HSd4ol1 1 Hearthplate 12.82 ok f n 4 “ir 60 Doe 5 

CEGB H54891 = 2 T Bean 12.82 ok n iS Ale et 

CEGE H54892 2 Lug 12.82 ok A n 6 fle 2 oor 

Morganite H55361 30 Socket 12.82 ok fn n 4 flr 2 y fi fh 

Lindsey Oil HSS431 4 Support Bean 12.82 si n y oA flr 2 ie en y 

Lindsey Oil H55432 10 Wall Support 12.82 si A y A pls 4 oe OH 

  

J.Moncrieft H55921 émetr Bar3Baa dia 12.82 bo n n 6 bop — baetr Na pea 

- 218 -



"onite Ltd 

Plivery 

5 0/D Custoaer 

Date:15.02 

  

Description 

Time:15:15:02 

P St 

N fo 11.82 

Pros 

User 

Q/Cast = M/c 

  

2 CES NAC 

2 CES Belgiua 
2 CES Belgius 

2 CES Belgiun 
2 CES Belgius 

2 CES Belgiua 

2 CES Sweden 

2 CES Finland 
2 CES Finland 

2 CES Sweden 
fs CES Sweden 

CES Holland 
CES Holland n

N
 

CES NAC 
CES NAC 
CES NAC 
CES NAC n

N
 

hn 
hs 

CES Sweden 

CES Italy 

CES Holland 

CES NAC 

CES NAC 

Piftin 
Piftin 

Piftin 
Piftin 

Piftin 

Piftin 

CPC 

cE 

  

Schedule 

W/O No. @ Ord 

£52431 120 

E5320A 10 
53201 20 
£53202 40 
£53203 40 
£53204 40 

£93671 55 

£53841 200 
£53842 © 50 

£54071 5. 
£54072 10 

ESH71 2 
E54172 2 

E5464! 10 
£54642 20 
£54643 2 
£54644 = 20 

ES4751 © 50 

ESS171 30 

ESS191 © 300 

ES5571 20 

E5741 4 

‘ 

2 

653251 3 
653252 3 

653891 4 

654771 4 

655311 20 

655534 5 

Grid 

Grid Assy 
Grid 
Clip 
Bolt1/2#2.5 
Nut 1/2 bsw 

Guide Grid 

Pin B23 
Pin B34 

Base Grid 
Support Ring 

Jaws 
Jaws 

Base Grid 
Short Side 
Long Side LH 

Long Side RH 

Support Grid 

Tray 

Coathanger 

Grid 

Tube Support 

Base 

Inter Spider 

Base Spider 

Inter Spider 

Crucible 

Inter Spider 

Dog Ti! 

Poti5,75#18 

  

13,82 

13.82 

= 219 - 

  

ok 
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es 
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sf 

dr 
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q n 
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f y 
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y y 
y y 

a 4 
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n n 

cn 
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flr 
flr 
cpe 
pc 

baa 

cHW 
pis 

baa 
baa 

flr 
flr 

bts 
baa 

baa 
baa 

baw 

bts 

shl 

bea 

flr 

flr 
flr 

flr 
flr 

flr 

flr 

flr 

nm
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p
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onite Ltd 

elivery 

O/D Custoaer 

2 CE 

2 VF Eng 

| 

BP Llandarcy 

FHD 
FHD 
FHD 
FHD 
FHD 
FHD 
FHD er

at
e 

ae
 

ee 
ee 

a 

J, Woodhead 
J. Woodhead 
J. Woodhead 

Caterpillar 

, Caterpillar 

2 Caterpillar 
) Caterpillar 

2 Caterpillar 

Babcock 
Babcock 
Babcock 
Babcock 
Babcock 

Babcock 

SKN Screws 
6      

GKN Screws 

Automotive 
Autonotive 
Autoaotive 

Autoaotive 
Autoaotive 
Autoaotive 

Automotive 

Date:15.02, 

Schedule 

6555481 

H51B61 = 50 

HSi941 = 10 

HS371A 
HS3711 
HS3712 
HS3713 
HS3714 
HO3715 
H53716 N

e
 
R
o
e
 

HS396A 
HS3961 
H53962 m

o
w
n
 

H5398A 
HS3981 a

r
 

HSS99A 2 
H53991 8 

H54001 4 

HS430A 4 
HS4301 4 
H54302 4 
H54303— BB 
H54304 4 

HO4311 200 

HS434A 2 
HS4341 2 
H543420 2 
HS4343 12 
H54344 4 

HS436A 4 
HO436l 4 
H54362 16 

HS437A 4 
H54371 
H54372 8 

HS438A 8 

82 Time:l 

Description 

Pot18#24 

Grate Rod 

Tube Hanger 

Muffle Assy 
Ruffle 
Tube 7/Bod 
Tube 1 3/8od 
Flange 

Gas Pipe 

Qutlet Pipe 

Roller Assy 

Roller 
Plug 

Basket Assy 
Basket Sect. 

Basket Assy 

Basket Sect 

Grid 

Spindle 

Cone 
Blade 
Web 
Bar 1 
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CapNut 13UNC 

Retort Plug 

Bung 

Ring 

Nut 3/8BSW 
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Side Plate 
Long Side 
Bush 

End Plate 
Short Side 
Bush 
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bo 
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bo 
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sf 
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onite Ltd Date:15.02.82 Time:15:18 

  

Week No: 11.82 User:Saba pa 

    

aig 
slivery Schedule 

0/D Custoaer W/OHo. @ Ord Description DI Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

2 Automotive HS4381 068 Rod 13.82 ok n stats bop 9 Vi bye wi 

2 Autoaotive H54382 «8 Head 13.82 bo A a 5 bop 8 ve 7Y\ oN 

2 Masterfil H54421 18 Tubel 430d 13.82 ok n n 84 s/t 18 ee ery 
2 Masterfil H54422 8 Tube 6 3/4od 13.82 ok A n <8 s/t 8 Toon ey. 

2 SaithClayton HS452A  § Hinged Tray 13.82 ok n n 4 A 0 icant 
2 SeithClayton 54521 19 Tray 13.82 ok n fn 4 baa 4 f y fn 

2 SmithClayton 54522 5 Hinge 13,82 ok fA an 4 chy 0) a 
2 SaithClayton H54523. 5 Pin 13.82 bo a Vac bop = 5 wo Yo ot 

2 SmithClayton H54524 10 Wire 13.82 ok n fy ait bop 0 1 Fy Shy 

y BL Cars HS456Rh = 2 Guide Rail 13.82 ok n iy Ad. a 0 NSN TS om 
2 BL Cars HS4561 = 2 Rail 13.82 ok fn n 4 flr 90 y ¥en 

2 BL Cars H54562 2 Extension 13,82 ok n n 4 flr 0 Ty. an 
2 BL Cars H54563 6 Webs 13.82) -ty fn ne 3A flr? 0 Dey 

2 Ferro 6B HS4701 © 260 Coathanger 13.82 ok f 1S baa = 72 ono th 

2 Babcock H5490l = 4 Venturi 13.82 ok n os p/s 0 Vi, “eee 

2 Land Pyros HSS03A 4 Sheath 838an 13.82 ok n n 4 A 0 Newey een 

2 Land Pyros H55031 4 Tube 1, 250d 13.82 ok n ns fro ill 52 

2 Land Pyros 4550324 Tube 1.250d 13.82 ok fn o 4 flr 4 NEES pate 
2 Land Pyros H55033 4 Blank 7/8od 13.82 ok a he Air ey 7 ol 

2 Land Pyros HS504h = 3 Sheath 762aa 13.82 ok A 5s A 0 fay an 

2 Land Pyros H55041 = 3 Tube 1,250 13.82 ok A no 4 flee se Hoey are 

Land Pyros H55042 3 Tube 1. 250d 13.82 ok n fh 4 flr 4 n y nh 

Land Pyros H55043 3 Blank 7/8 13,82 ok n n 4 flr 0 n y nh 

SpearJackson H55351 1 Bath 13.82 ok a n 4 firs et Vaan aeee ee 

Steel Gauges HSSSI1 50 Nose 7/8 13.82 ok n A pis 0 hon 
Steel Gauges H55512 100 Nose 1 1/4 13,82 ok f n 4 p/s 0 hon f 

Babcock HESS! i Venturi End 13.82 ok f an 3 p/s 6 Yoga 

Saithflayton HSSB1A 5 Hinged Tray 13.82 ok f n 4 A mn oy on 
SaithClayton 55611 10 Tray 13.82 ok a n 4 bas 10 a y n 

SeithClayton 55812 § Hinge 13.82 ok fn n 4 cwH 8 a y Gh 

SmithClayton H55B13 5 Pin 13.82 bo ni DLAs bop 35 yo Sy an 

SaithClayton 55814 10 Locking Wire 13.82 bo f ee. bop 10 ee Tt 

CEGE H55881 © 50 Bar2.5#.5#72 13.82 ok n fy oe p/s 45 no in Hl 
CEGB H55882 © 50 Bar2.5#.5#6B 13.82 ok f Ne es: p/s 5 ork ot 
CEGB H55883 «50. Bar2.5#.5#39 13.82 ok 4) 1 és pis 0 nono” 

CEGB H55684 = 194 Bar2.5%.5#35 13.82 ok A noe 3 p/s 118 hohe 
CEGB 455885 9-72 Bar3#.75#36 = 13.82 ok A hms p/s 12 Teeestt 

CEGB H55886 = 2000S Bar4.S#.75di 13.82 ok fn n 3 pis 936 NP een 
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ronite Ltd Date:15.02.82 Time:15:20:35 Week No: 11.82 User:Saba page 

    

  

Sh3 
elivery Schedule 

3 0/D Customer WO No. @Ord Description DI Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

“2 Belaont 455981 1 Die Block 1 13.82 sf A iy ee lr 1 fo =n 

2 Belaont H55962 1 Die Block 2 13.82 sf f yo 4 Feta A ee 

“2 Ferro 6B HS471la 60 Susp. Bar 13,82 np y y 3 shl 60 fn fn n 

Steel Cords HS5549Aa 20 TubeAssy!0ft 13.82 ok fA Daf A 9 n Fogo: 

Steel Cords . H55491a 134 Tube 1 3/8od 13.82 ok a es flr 134 iy 12 

#1 CES Sweden ES4#Sib 33 Grid 13.82 ok f By; AAS: flr 0 ol Coon 

2 CES Sweden ES4451b 25 Grid 13.82 ok n es shl 25 io of 

=a CES Sweden ES41Slc 50 Grid 13.82 ok nh a 3 flr 33 ) © ff 

“5 CES Swiss £56071 5 Base Grid 14,82 ok fn ns bts 5 ANN 
“3 CES Swiss £56072 15 Inter Grid 14.82 ok f a 5 btS 15 fps 9 

=) Piftin 654251 6 Support Grid 14.82 sf f Tees, bts 6 aes 

“s CE 655758 I. Pot 9816 14.82 ok f Tees, 4 0 Te View Uh 
=3 cE 655751 = t Pot9#!d 14.82 ok n no 5 tip ny 
“3 cE 655752 Ria 14.82 bo fn n 40 bop 1 fy 0 

3 ABR Food M/C H50921 92 MeatPlatfore 14.82 = si A y 8 flr 0 en ey 

3 Serck Glocon H53451 10 100mm Cage 14.82 sf A Vor uti maps make oa Ty 

3 MH Detrick H53821 06 Tube Sheet 14.82 sf A y 7 pis 6 Ps eit 
3 WH Detrick 453822054 Support!9606 14.82 si f y 7 p/s SI n f f 

3 MH Detrick 53823 2 Support19607 14.82 ok n Nea pis 10 fh f A 
MH Detrick H53824 = 200 Bolt/Nut 3/4 14.82 bo fi n 8B bop 200 eo duaaees 
MH Detrick H53825 120 Bolt/Nut 7/8 14.82 bo n n 28 bop 120 f Qoa 
MH Detrick H53826 = 200 Bolt/Nut 7/8 14.82 bo n 58 bop 200 Aon on 

Serck Glocon H54!21 15 150ae Cage 14,82 sf n y 82 fir 15 a n y 

Babcock H5480!1 0S Conelapeller 14.82 sp fn yore’ tir 5 ie ne fh 

Plibrico HS5481 = «120 HTAH Bell 14.82 ok f n 6 cur 0 eT a 

BL Cars HSSS2A 1 Base Plate 14,82 ok f i 4 4 0 1 yon 
BL Cars H55521 { Plate 14.82 ok n es flr 0 n y f 

BL Cars H55522 0 t Extensionl2 14.82 ok fn 4 fir 0 PY, on 

Vauxhall H55641 = 20 Grid 14.82 ok n ho 64 baa = 20 hon oo 

LewiskTowers H55821 = 3 Plate 14,82 ok a n 4 ps 3 feof” ht 
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onite Ltd Date:15.02.82 Time:15:22:19 Week No: 11.82 User:Saba page 

  

ofiz 
livery Schedule 

O/D Customer W/O No. @ Ord Description D1 Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

3 Barltrop H56191 1 Tubesin#2.75 14.82 ok f mi 6 s/t 5 Peay a8 

3 CES Densark  ESSB01a 350 Guide 14.82 ok Qn ina shi 352 ses 
3 CES Densark  E55802a 88 Alignaent 14,82 ok i tie shl 95 nono on 
3 CES Densark E55803a = 875 Spacer 14,82 ok n Heo i: shl 876 aren n 

3 CES France ES61iib 70 Dog T4 14,82 ok n n 6 shl 0 y f f 

3 Piftin 654241b 9 Base Tray 14,82 np y ime o boo 9 hey DL 

i Vauxhall H54221b (2 TSM Grid 14.82 ok a nies ban 0 yn Af 

‘ CES GKN £52756 24 TubeGuide?84 15.82 = si A y oA pls 22 yd 
+ CES GKN €52757 24 Ret.Plate 15.82 sf Qn y 6A cw 24 oe) cen 

CES GKN £52758 9624 KeeperPin628 15.82 sa f y 6A cw 24 nen, 

‘ CES GKN £52759 49-32 Tubebuide?85 15.82 si fn y A pls 28 i a0 aee 

f CES GKN E52761 © 32 Ret. Plate 15.82 9 si n y oA pls 30 Ne BAe ea 
4 CES GKN £52762 9 32 KeeperPing28 15.82 sa f y oA cw 48 Fes ah 

CES GKN £52763 36 TubeGuide?B6 15.82 si nf y oh pls 34 Ye OST itt 
4 CES GKN £52764 = 36 Ret.Plate 15.82 si n y A pls % Dees ee 
‘ CES GKN £52765 36 KeeperPing28 15.82 sa n y 6A cow 48 i sp een 
4 CES GKN £52766 =. 30. Support 999 15.82 ok n f “268 pls 7 it Rath 
‘ CES GKN £52767 24 Supporti002 15.82 si n y A pls 22 wy 
‘ CES GKN £52768 © 48 Bolt 1001 15.82 si n Ye she iss year gah 
‘ CES GKN £52769 «89-24 Support 1003 15.82 si A y A pls 22 i Den 

CES GKN E2771 32 Bolt 1001 15.82 si fA ¥y oh piso" 32 voutes 8 
CES GKN £92772 16 Bolt 1010 15.82 si a ¥ oh pis 2 Vos ml 
CES KN €52775  t TubeSheet994 15.82 sp fn y 6A pls 1 ho ey 
CES GKN £52774 1 TubeSheet995 15.82 sp A y A pls J f° ay 
CES 6KN E52775 6 Bracket 428 15.82 ok fn n 6A pls 0 n of y 

CES GKN €52776 = 4 Guide 436 15,82 ok f n 6A pls 0 tens 
CES GKN £52777 40 Buide 1000 15.82 si n y oA pls Bb yt on 
CES GKN £52778 © 40 Ret.Plate 15.82 sp n y of cor 40 Nigel sen 
CES GKN £52779 = 40 KeeperPin628 15.82 sa Qn Yb Scie 48 1h 

CES GKN £92781 20 Tubebuide?85 15.82 si 1 y oh pls 20 Vee oN 
CES GKN £52782 20 Ret. Plate 15.82 si n y 6A pls 21 fea ae 
CES GKN £52783 9-20 KeeperPin628 15.82 sa n y oA cw 24 ne ane 

CES GKN £52784 863 Support1003 15.82 9 si n y ba pls BL hi Se 

CES GKN £52785 6! Bolt 1001 15.82 9 si A y A pls 64 ¥ of with 
CES SKN €52786 9 Bolt 1010 15.82 si n y 6A pls 12 Vet fn 

CES GKN E52787 4 Suppor t1006 15.82 ok f ee has tga 0 non A 

CES GKN £52788 0944 Support 1004 15.82 si f y oA pls 2 i) ae f 

CES GKN £52789 89-80 Bolt 1001 15.82 si a y A pls 80 yon n 
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    ‘fonite Ltd Dater:15.02.82 Time:15: 2:19 Week No: 11.82 User:Saba page 

ha 
2livery Schedule 

Q/D Custoaer W/O No. @ Ord Description Dl Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

4 CES GKN £52791 8 Bolt 1010 15.82 si n ¥ GA pis 8 Veale oh 
4 CES GKN £52792 12 Guide 985 15.82 si A y GR. pls - 12 ¥ asa 
4 CES GKN BS2793. 12 Ret.Plate 15.82 si fn y dA op/s 12 Thain hoes 
4 CES GKN £52794 = 12 KeeperPin62B 15.82 sa fn y 6A cw 24 hones fn 

4 CES GKN £52795 10 Support 998 15.82 ok n n 6h pls De Nh 
4 CES GKN £52796 = TubeSheet?96 15.82 sf n Vo Shoe PS ye ck © Peny: 
4 CES GKN £52707) TubeSheet997 15.82 sf n y 6A pls 1 1: Ene y 
4 CES GKN €52798 4 Bracket 428 15.82 ok n n 6A pls 0 Ti oy 
4 CES GKN £52799 4 Guide 436 15.82 ok a n 6A pls 0 ond 

4 CES 6KN ES2801 24 Support1005 15.82 si a y ba op/s 22 ier ete rh 
4 CES GKN £52802 32 Bolt 1001 15.82 si f y oh pls 8 Vet no on 
4 CES GKN £52803 16 Bolt 1010 15.82 si n y SAO pia 16 y ie 
a CES GKN £52804 = 1 TubeSheet990 15.82 sf nf Vij 1 GAS pis ot Te en ey 
4 CES 6KN £52805 8 Bracket1007 15.82 sf A y th ‘pls -@ N10 ey 
4 CES SKN £52806 4 Bracketi007 15.82 sp a y 6A pls 4 fanny, 

4 CES GKN ES2B1A 4 Beas 1008 15.82 ty a n 3 A 0 hoy 
4 CES GKN E52811 4 Tube 150 od = 15.82 ok a n 36 s/t 4 y ¥ ¥ 
4 CES GKN £52812 16 Lug!00#25#15 15.82 sf f y oh flr 16 ho FO 

4 CES 6KN E5292A 2 Beam 1009 15,82 ty n nm 36 0) 0 Ney ey 
4 CES GKN £92921 2 Tube 150 od = 15.82 ok f MN = 36) este 2 y 
4 CES 6KN £52922 8 Lugi00#25#15 15.82 sf A yo 36 flr: 8 nh oy on 

4 CES NAC £54761 20 Fanhead 15.82 np y eo flr 20 Mdina: 
CES NAC £54762 20 Shaft3.25#21 15.82 ok A 4 p/s 20 Bon ow 

CES Italy £54821 = 40. Box 15.82 np y y 4 cww 40 toh a 

CES Sweden £54961 = 10 Support Grid 15,82 np y yo cuw «10 fn 8 2 

CES France £55201 12 Clamp 15.82 ok a heh fly M2 Ve gina. D 
CES France £55202 20 Tube Support 15.82 ok f n 4 sip 20) ny ie a 

CES Holland = ESS21A 28 RoofRod 850 15.82 ok A n 4 A 0 i Ay Sen 
CES Holland = E5521 28 RoofRod 600 15.82 ok A fe OA sh] 28 1 een 
CES Holland © £55212 28 Rod Ext 250 15.82 ok Qf ae 8 sh] 30 y aye eet 

CES Holland © £55228 70 RoofRod 870 15.82 ok n n 4 a 0 i) ey en 
CES Holland £55221 70 RoofRod 600 15.82 ok n an 4 shl 72 f “yen 
CES Holland © £55222 70 Rod Ext 270 15.82 bo a hopes bop 70 yay seal 

CES Italy £55731 10 Base w/oRing 15.82 ok fn Aa ES flr 10 y on fn 

Piftin 655101 4 Top Grid 15.82 np y y 4 flr 4 Aya ann 

Piftin 655111 4 Loading Grid 15.82 = np y yong flr 4 te A 

cE 655391 2 Salt Pot 15.82 ok n 1 ae flr 0 Open, 
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onite Ltd 

‘livery 

O/D  Custoaer 

4 cE 

4 Lucas 

‘ Lucas 

4 Lucas 

‘ Ford 
‘ Ford 

Ford 

t Hall Pickles 

‘ Commonwealth 
Comaonweal th 

‘ Commonwealth 

f Babcock 

' NEI 
NEI 

: YanDerVieit 
VanDerVieit 

DiasondPower 

DiamondPower 

ME Boilers 
ME Boilers 
ME Boilers 
ME Boilers 
ME Boilers 

ME Boilers 
NE Boilers 
ME Boilers 
ME Boilers 

John Littler 
John Littler 
John Littler 
John Littler 

Land Pyros 

Land Pyros 
Land Pyros 

Date:15.02.82 

Schedule 

W/O No. @ Ord 

656121 = 2 

H28881 = 8 

H33941 100 

HSS011 9 

HSSO7A I 
HSS071 1 
H55072 1 

H5SI41 30 

HSS33A 20 
HSS331 047 
5533220 

HSS341 5 

HS5401 32 
H55402 32 

HS55471 20 
H55472 20 

HS5501 10 

HS5551 128 

HSS77A 18 
H55771 18 
455772 18 

H55773 36 
HS577: 36 

HSS7@A 18 
HS5781 18 
H55782 18 
H55783 18 

HSSB4A 10 
HS5841 = 20 
H55842 20 
455843 20 

HS5595A 32 
HS5951 107 
H55952 2 

Description 

Lead Pot 

Tube 5 5/16 

Tube 5 5/16 

Tube 5 5/16 

BaseGridAssy 

Base Grid 
Handle 

Exp Panel 

Sheath 421g 
Tube 1. 250d 
Blank 7/8od 

Deflector 

Stabiliser 
Ria 

Male Lug 
Female Lug 

Jet 

Plate 

ExpDoorAssy 

Exp Door 

Hinge Pin 

Washer 2 1/8 
Split Pin 

Gas Sealfssy 
Gas Seal 
Lug RH 

Lug LH 

Grid36#24 
Grid 
Bolt1/2#1.75 
Nut 1/2 BSW 

Sheathd0inlg 
Tubel.25#18 
Blank7/B#1/4 

15.82 

15.82 

15,82 
15.82 
15.82 

15.82 

15.82 
15.82 
15.82 

15,82 

15.82 
15.82 

15,82 
15.82 

15.82 

15.82 

15.82 
15.82 
15.82 
15.82 
15.82 

e
e
e
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fonite Ltd Date:15.02.82 Time:15:2 

  

2:00 Week No: 11.82 User:Saba page 

1fi3 
plivery Schedule 

3 O/D Customer WONo. @ Ord Description Dl Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

4 NEI H56001 = 10 OrificePlate 15.82 ok n nS pis 10 Aina 

4 Moore&Wright HS56051 2 Lead Pot 15.82 ok a n 4 sir 2 fain 

4 BL Albion H5523la 50 Corner Post 15.82 np y y 5 Cun | 92 Fo adh 9 ah 

5 CES France £54721 i Grid 16.82 np y y 4 cum 5 y oa f 

5 CES NAC ES4991 2 Plate 16.82 np y Wi el tinee2 fm © 9 

5 CES NAC ES5001 2 Grid 16.82 ok n o 4 fir eZ non on 

a CES Holland  ESS76A = 2 Muffle 16.82 ok a a A 2 oy et 
5 CES Holland E55761 3 Muffle Sect 16.82 ok n f Hp = S . Yoon 
5 CES Holland = E55762 4 Flange 16.82 bo 1 n 40 bop 4 yy er 
5 CES Holland = E55763 8 Nipples 16.82 bo f n 40 bop 8 Yee a 

S CES Sweden ES6101 30 Corner Post 16.82 ok n ee) bea = 30 feet oas 
5 CES Sweden £56102 10 Centre Post 16.82 ok a n 5 cow 12 i Sn A 
a CES Sweden £56103 10 Top Grid 16.82 ok f 7 5 baa 10 hon on 

5; Piftin 655051 4 Base Tray 16.82 np y y 4 bth 4 y ellen 

5 Piftin 655451 4 Base Tray 16.82 np y ya bts 4 eed i 

BSC H53631 03 Cassette 16.82 sf f Yo BS 4h gS yon y 

Cas Gears HS3851 «12 Support Grid 16.82 ok fn n 4 baa = 12 Sealant 

Rolls Royce  HSS851 = 4 Grid 16.82 pr a eu tiie aa ty 

Oxyaetal HSS971 2 Fan \7in 16.82 ok a Ns tf 3 2 fe enon 

Steel Cords HS549Ab 20 TubeAssy10ft 16.82 ok n a. a 0 TP ee 
Steel Cords  H55491b 134 Tube 1 3/80d = 16.82 ok a Hen uh flr 134 Aa ot 

- 226 -



Cronite Ltd Date:15.02.82 Time:15:40:42 Week No: 11.82, User:Saba pa 
If 

Machining Schedule 

Wks O/D Custoaer W/ONo, @ Ord Description DI Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

7 Cessna H50451 = 20 Roller 04.82 ok A no 6 fir 0: yon: 

  

4 CES Belgium £53231 2 Tube 5 1/4od 07.82 ok f n 4 s/t 0 y oy = 8 
4 CES Belgiua 

  

2 Tube 4 3/4od 07.82 ok n n 4 st 60 y Py 

  

3 Leyland HS2441 1 Tubelo#9 08.82 bo fi n 5 bop 0 y y fh 
5 Leyland H52442 4 Flange 08.82 ok A n 40 bop 0 vy ean 

  

1 Piftin 653911 2 AdaptorPlate 10.82 ok A Nia € 41n <0 ‘int eh 

{ Piftin 6553222 Long Strip 10.82 bo fi nh =310 bop 2 Vey ol 
1 Piftin 655324 4 Plate 10.82 bo A n 310 bop 4 yoCy 2 8 

{ BL Cars H5402A 1 ChainGuideRH 10.82 ok f no 4 A 0 vy. Vee ft 

1 BL Cars HS403A ChainGuideLH 10.82 ok f n 4 A 0 Peey ti 

Wellworthy HS4692 10 Base Grid 10.82 ok n n 8 bee = =2 yon oon 

Stock $00023 16 Tubeld. 750d 10.82 ok n on $§ s/t 0 yest 

Stock 800033 9 Tubel? 1/8od 10.82 ok A 1s Stet veo an et 

CES France ESolita 30 Dog T4 10.82 ok Qn hr 6 a) y¥ of on 

Vauxhall H54221a 2 TSK Grid 10.82 ok n ni 8 bon (0 vo ane aen 

  

Lucas CAV H53784 4 Tube3. Sod 12.82 ok n ani St 70) yor Vas 

Morganite HSS361 30 Socket 12.82 ok n ne 8 flr 32 ¥ oct 8 

CES NAC 52431 120 Grid 13,82 ok n n 17 bom 7 ¥ oh on 

CES Belgius £53201 20 Grid 13.82 np y yc fir 20 y PEE oan 
CES Belgius £53203 40 Bolti/2#2,5 13.82 ok Qn n 25 cee 0 Jer hyis aie 
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Cronite Ltd 

Machining 

Wks O/D Custoser 

CES Sweden 

FHD 
FHD 

J, Woodhead 

Babcock 
Babcock 
Babcock 

Babcock 

GKN Screws 
GEN Screws 
SKN Screws 

Automotive 
Automotive 

Sai thClayton 

BL Cars 

Babcock 

Babcock 

SeithClayton 

Date:15.02.82 

Schedule 

W/O No. @ Ord Description 

£54072 10 Support Ring 

HS371A 1 Nuffle Assy 
HS3714 2 Flange 

H53961 2 Roller 

HS4301 4 Cone 
H54302— 4 Blade 
H54304 4 Bar 1.25dia 

H54311 200 CapNut 13UNC 

HS4341 2 Bung 
H543420 2 Ring 
H54344 4 Tube 

H54381 «8 Rod 
H54382 «8B Head 

545235 Pin 

HS4561 = 2 Rail 

H54901 04 Venturi 

H55561 = 1 Venturi End 

H55813 5 Pin 

  

13.82 
13.82 
13.82 

13.82 
13.82 

13.82 

13.82 

13.82 

13,82 
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ok 
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Pros 
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flr 
bop 

flr 

bop 

bop 

bop 

flr 

p/s 

p/s 

bop 

User: Saba 

  

8 Ven oi 

ee) 
2 ei 

2 vauey. 

4 yoy 
0 Yaay 
9 any, 

0 Vion N 

0 yay 
0 y 
4 yey, 

9 ry 
8 yey, 

5 yee, 

0 ey 

0 ¥o“n 

0 Vice f 

5 Voge 

Q/Cast M/c Ass Spe 
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Cronite Ltd Date:15.02.82 

  

20 Week No: 11.82 User:Saba pac 

IL4 
Fabrication Schedule 

Wks 0/D Custoaer W/ONo. @ Ord Description Dl wk PSt Pat Sas Aly Pros @/Cast M/c Ass Spe 
  

    

5 CE 65242A 1 Pot 24830 06.82 ok fn n § A 0 Te Yen 

4 CES Belgium 2 Rad, Tube 07.82 ok n n 4 A 0 a oe 

4 CES Belgiue 2 Tube 5 1/4od = 07,82 ok n f 4 s/t Q y n 

a C&S Belgiua 2 Tube 4 3/4od = 07.82 ok n n 4 s/t 0 y y n 

4 Igius 2 U Bend 07.82 ok f fn 4 cee 0 f° ae 

4 CES Belgium £53248 1 Rad. Tube 07.82 ok n n 4 a 0 Timon Seer e 

4 CES Belgius £53241 2 Tube 12104 07.82 ok f i ae sit 0 By ad 

4 CES Belgium £53242 1 Tube 121 od = 07.82 ok i) Diets s/t 0 A yn ot 
4 CES Belgius £53243 2 Flange 07.82 bo f n 40 bop 0 ne Yo ceen: 

4 CES Belgium £53244 4 Angle 07.82 ok fi fn 4 re 0 Sey ee 

4 CES Belgius  €53245 1 Tube 07.82 ok n 7 4 fir 0 daeay) i an 
4 CES Belgius £53246 6 Lug 07.82 ok n fn 3 bop 860 yaad 

3 CES NAC ES416A = 12 Grid 56430 08.82 ok fn tne, A 0 mi ya 
3 CES NAC ES4161 = 24 Grid 28830 08.82 ok n i 7 btS 5 ey 

3 Leyland HS2448 1 Retort 08,82 ok f n i aA 0 n y n 

3 Leyland HO2441 0 Tubelo#? 08.82 bo a ns bop 0 y¥ ¥ 
3 Leyland 452442 1 Flange 08.82 © ok fn n 4 bop 0 voomuaye 18 

2 Piftin G5569A = 2 BasketT4#207 09.82 ok n no 3 A 0 Toy att 

2 Land Pyros H5342A 2 Sheath 60in 09.82 ok n n 4 aA 0 fra eS en 
2 Land Pyros H53421 i Tube 1 1/4 09.82 ok fn n 4 ry 0 Aye 0 

2 Land Pyros H53422, 2 Blank 09.82 ok f ad pis 0 fic Y 

2 DiamondPower HS41BA 2 Tube 6 #t 09.82 = ok n Hes 4 0 om ae 

2 DiasondPower H54181 8 Tube 2 3/Bod 09.82 ok A 1 # flr 4 Ne ay 

  

Pittin 

  

1 6553282 Frage 10.82 ok 5 n 310 A 0 eye fi 

1 Piftin 655321 4 Ring 10.82 bo n n 310 bop 4 Dy in 
1 Piftin 6553222 Long Strip 10.82 bo n n 310 bop = 2 YOY fi 
1 Piftin 655323 2 Short Strip 10.82 bo n nm 310) bap Zz ey AT: 
! Piftin 655324 = 4 Plate 10.82 bo n n 310 bop 4 ye st 

1 BL Cars H5402A 1 ChainSuideRH 10.82 ok fn n 4 A 0 yo Fy Ga 
1 BL Cars 454021 1 GuideRail RH 2 ook n no 4 fir 0 faye 
1 BL Cars 454022 1 Extension 10.82 ok fA Rye flr 0 Ve yesh 

= 229 -



Cronite Ltd Date:15.02.82 Time:15:34:03 Week No: 11.82 User:Saba pac 

          

2k 
Fabrication Schedule 

Wks 0/D Customer WO No. @ Ord Description Dl Wk PSt Pat Sam Aly Pros Q@/Cast M/c Ass Spe 

1 BL Cars HS403R 1 ChainGuideLH 10.82 ok n n 4 A 0 yy a 
1 BL Cars H54031 ot GuideRail LH 10.82 ok fn na 4 flr 0 ty) it 
1 BL Cars H54032 1 Extension 10.82 ok i i 4 re 0 fis OEY Tait 

  

-1 CES Canada €54288 1 Belt 12.82 ok 

  

     

     

   

n n 5 A 0 ariey re co 

al CES Canada 2349 Centre Link 12.82 ok n Tgp: shl 680 te tay ay 
al CES Canada 81 Side Link 12,82 ok n n § shl 0 Te aie itt 
st CES Canada Bt Side Link 12.82 ok n Tames: shl 2 1 yh 
=1 CES Canada BL Side Link 12.82 ok n n 5 shi 0 7 yeoman, 

= CES Canada 8 Side Link 12,82 ok n n 5 shi 0 n y f 

= CES Canada 162 Step Washer 12.82 es a 85 cp | 0 nmoy oan 
= CES Canada 162 Plain Washer 12.82 es. n [ee cee 0 nm ¥en 
ot CES Canada 162 Rod 12.82 bo Qn es bop 0 ae) 

=f Piftin G5467A 2 Work Basket 12.82 ok f n 4 A 0 hye i 
= Piftin 654671 2 Basket 12.82 dr n no 4 tir ft tm yr oe 
={ Piftin 654672 «8B Lug 12.82 ok n no 4 flr 0 T8¥, ae 

=f Lucas CAV HS378A 4 Radiant Tube 12.82 ok A Heme: A 0 fe Yin 
oy Lucas CAV 3781 04 Bend 12,82 ok f h 3 cpe 0 Tey ain 
of Lucas CAV H53782 4 Tube 3. 50d 12.82 bo A n 6 bop 4 fy a 
=f Lucas CAV HSS783 4 Tube 4. 50d 12,82 bo n R39 bop 4 Ne vel 

=i Lucas CAY H53784 04 Tube3. Sod 12.82 ok n po s/t 0 your. 
at Lucas CAV H53785 4 Strap 12.82 ok n nes flr 0 eeEy: Siull 

=} FHD HO4S3A of Tube 12ft 1g 12.82 ok A o 4 A 0 n sy 
=i FHD H54531 0b Tube 1.50d 12.82 ok n an 4 pis 6 Ty 

oe CES Belgium E53208 = 10 Grid Assy 13.82 ok f te ce a 0 Yon 
ad CES Belgium £53201 20 Grid 13.82 np y Yas fir 520 y YY ow 
ez CES Belgius £53202 40 Clip 13,82 np y y 5 flr = 40 iy oh 

oe CES Belgiun £53203 40 Bolt1/2#2.5 13.82 ok A fie to coc 0 vn Yan 
SoZ CES Belgiun £53204 40 Nut 1/2 bsw 13.82 es f foe cee 0 fet voce 

32 CE 65553A 5 Poti5.75#18 13.82 ok f n 5 a 0 re ye 

ys CE 655548 1 Pot 18#24 13.82 ok fn ens 4 0 he On ae 

oF FHD HSS71A I Muffle Assy 13.82 ok n ns a 0 yr oh 
<2 FHD WS3711 2 Mutfle 13.82 ok f no 4 pis 0 Bae Vo 
ne FHD H53712 9 Tube 7/8od 13.82 ok f Pre flr ae ne be aD 
-2: FHD HS3713.— 4 Tube 1 3/80d = 13.82 ok n Nes fit = 30 fee youn 
ae FHD H53714 2 Flange 13.82 bo fn n 40 bop 2 Po yr un 

ee FHD HSS715 4 Bas Pipe 13.82 bo f f 154 bop -€ yan 

2 FHD H53716 = 2 Qutlet Pipe 13,82 bo n n 15 bop 2 Ae ey ad 

SP SOs



Cronite Ltd Dater:15.02.82 Time:15:36:02 Week No: 11.82 User:Saba pac 

      

24 
Fabrication Schedule 

Wee 0/D  Custoner W/ONo. @ Ord Description Dl Wk PSt Pat Sam Aly Pros Q/Cast M/c Ass Spe 

+2 J. Woodhead H5396A 2 Roller Assy 13.82 ok fi nek & 0 Rey on 
of J, Woodhead H53961 2 Roller 13.82 sp n ve tle Ss yo oet 
“2 J, Woodhead 39622 Plug 13.82 sp f y 6 flr 2 fe ail 

-2 Caterpillar  H5398A 2 Basket Assy 13.82 ok f fig: A 0 fe =~ a 
-2 Caterpillar H539B1 8 Basket Sect. 13.82 sf fn | flr 8 Y oF a 

2 Caterpillar 53998 2 Basket Assy 13.82 ok f f a 4 0 f y n 

es Caterpillar 53991 BB Basket Sect 13.82 sf f yons tir 8. oy Ey Eo 

me Babcock H5430A 4 Spindle 13.82 ok f n 6 A 0 Dyn 
=p Babcock H54301 04 Cone 13.82 ok n nh 6 flr 4 Yoo yen 
ee Babcock H54302. 4 Blade 13.82 ok a n 6 pis 0 Vee, meat: 

ee Babcock H54303 8B Web 13.82 ok f feo Tey 1) Teer 
=e Babcock H54304 4 Bar 1.25dia 13.82 bo n Dans bop 0 Yu Yuset 

oF 6KN Screws H54344 02 Retort Plug 13.82 ok f n 4 4 0 Neen fi 
SE GKN Screws H54341 2 Bung 13.82 ok Qf fn fic 10 Yucee¥! BE: 

og GKN Screws H54342 02 Ring 13.82 ok n n 40 bop 0 y ay 28 

oa SKN Screws H54343 12 Nut 3/8BSW 13.82 es n fh. 2s bop 0 ny on 
eo 6KN Screws H54344 4 Tube 13.82 ok n n 4 fir 0: a eye 

Automotive H5436A 4 Side Plate 13.82 ok n n 4 A 0 fee Veoh 
Automotive H54361 4 Long Side 13.82 ok n n 4 fire (6) hy an 

Automotive H54362 16 Bush 13.82 ok n n 4 Hr 0 foe yen 

Autoaotive HO437A 4 End Plate 13.82 ok 0 nos A 0 hey ae a 
Automotive H54371 4 Short Side 13.82 ok n n 4 frog fr ¥en 

Automotive H54372, 8 Bush 13.82 ok n n 4 flr 0 Vas 

Automotive H5438A 8 Pin 13.82 ok f n =o A 0 ioe yee 

Automotive H54381 = 8B Rod 13.82 ok f n $5 bop 0 ¥ en ft 
Autogotive H54382 8 Head 13.82 bo fn is bop 868 {a vein 

SmithClayton H5452A = § Hinged Tray 13.82 ok a n 4 A 0 i Poe 

SeithClayton H54521 10 Tray 13.82 ok fh no 4 bee | 4 0 yet 
SmithClayton 454522 5 Hinge 13.82 ok fA n 4 thw (0 Tey ent 

SeithClayton 454523 6 Pin 13,82 bo n ne 5 bop 5 yey, 
SmithClayton 154524 10 Wire 13.82 ok f a 3 bop 60 8 ye SN 

BL Cars HS456R = 2 Guide Rail 13.82 ok f ions A 0 Toy of 
BL Cars H54561 92 Rail 13.82 ok n n 4 tn 0 aye 
BL Cars H54562 2 Extension 13,82 ok n fn 4 flr 0 hae 

BL Cars H54563 6 Webs 13.82 ty n ne flr. Tey: eh 

Land Pyros HSSOSA 4 Sheath B38an 13.82 ok n o 4 A 0 ney, Sia 
Land Pyros H55031 - Tube 1.2500 13.82 ok n n 4 flr 4 n y n 

Land Pyros H55032 4 Tube 1,250d = 13.82 ok A ia +n ee Day 8 
Land Pyros H55033 4 Blank 7/8od 13.82 ok n n 4 firs 710: eck vila 

= 23h =  



Cronite Ltd 

Fabrication Schedule 

Wks O/D Customer W/iONo. Q@ Ord Description 
  

  

“2 Land Pyros H5S04A 5 Sheath 742a0 

sé Land Pyros H55041 3 Tube 1. 250d 
=a Land Pyros H55042 3 Tube 1. 250d 

at Land Pyros 455043 3 Blank 7/8 

=2 SaithClayton  HSS8iA 5 Hinged Tray 

2 SmithClayton H5SB11 10 Tray 

=3 SmithClayton H55812 5 Hinge 

a2 SaithClayton HS55B13 5 Pin 
ey SmithClayton H55814 10 Locking Wire 

oF Steel Cords  H5549Aa 20 TubeAssy lft 
a2 Steel Cords HSS491a 134 Tube 1 3/8od 

DL wk 

13,82 
13.82 
13,82 
13.82 

Peele 

Date:15.02.82 Time:15:38:02 
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Cronite 

  

Index 

£55001 
52611 
H5378A 
£54981 
455881 
£55181 
£52771 
H54308 
$00031 
H50921 

431 
HS587Aa 
H53732 
IP1/2 
453781 
HO47 11a 
H52708 
H53782 
£52772 
H55882 
$00022 
654771 
H50451 
HoSB7 1a 
54601 
£52773 
H55872a 
£52774 
£52775 
HS5873a 

    

   

   

~- E55001 
~~ HS2611 
~~ H5378A 
~~ £54981 
~~ 55881 
~~ E5518! 
=> E9271 
~~ H54308 
~~ §00031 
o> 150921 
-- HSS 
-- HSS87Aa 
~~ 53732 
<P 
~- 453781 
o- HO47M la 
~~ H52708 
—~ 453782 
~~ £52772 
-~ HS5882 
~- 800022 
-- 654771 
~~ H50451 
> H55871a 
~~ H54001 
-- £52773 
~~ H55872a 
~~ £52774 
> £52775 
~- H55873a 
~~ £52776 
~~ 453824 
~~ HS3718 
~~ HSSOLL 
~- HS503A 
~> £52777 
~~ HS5818 
> ESS74L 
~~ 655758 
~~ £52778 
-- ES2431 
-- HS595A 
~~ 153825 
-- 655391 
~~ £52779 
~- £52781 
-- 644628 
~~ 644621 

ced Date: 15.02.82 

Main File 

1466 CES NAC 
7817 Norwalair 
7895 Lucas CAY 
7968 CES HAC 
7970 CEGB 
8202 CES Italy 
7798 CES GK 
4219 Babcock 
8502 Stock 
7953 ABR Foo: 
7948 Lindsey 
7483 BL 
2081 Plibrico 
5067 Stock 
2503 Lucas CAV 
7914 Ferro GE 

Torrington 

7896 Lucas CAV 
7800 CES GKN 
7971 CEGB 
‘S557 Stock 
7930 Piftin 
7672 Cessna 
7484 BL 
5228 NEI 
7801 CES 6KN 
7485 BL 
7802 CES GKN 
7788 CES BKN 
7486 BL 
7789 CES GKN 
7892 MH Detrick 
7904 FHD 
6830 NET 
6986 Land Pyros 

7803 CES 6K 
1360 SeithClayton 
7454 CES NAC 
7965 CE 
7701 CES BKN 
1612 CES NAC 
5726 Land Pyros 

7893 MH Detrick 
3066 CE 
7792 CES GKN 
7793 CES 6KN 
7455 CE 

8434 CE 

    

2 

10 
4 
8 

40 
4 

200 
1 
12 
4 
40 
5 
4 

1 
40 
120 

32 
120 
2 
40 
20 
3 
19 

Time: 15:44 

flr 
flr 
a 

flr 
pis 
sit 
p/s 

A 
/b 
flr 
flr 
A 
CHW 
bes 

12,82 
07.82 
11.82 
14.82 
10,82 
10,82 
10.82 
12,82 
10.82 
11,82 
10.82 
24.82 
06.82 
08,82 

  

16.82 Grid 
11,82 Body 
12,82 Radiant Tube 
18,82 Support 

13.82 Bar2.5#.5#72 
12.82 Tube {430d 
15.82 Bolt 1001 
13,82 Spindle 

10.82 BasePot 18.5 
14.82 MeatPlatfora 
12.82 Support Beas 

26.82 Load Fixture 
09.82 HTBH 1 1/2 
09.82 LongSide LH 

cpc 08.82 12.82 U Bend 
shl 
A 
bop 

p/s 

pis 

ban 
flr 
flr 
bar 
flr 
p/s 

bop 

p/s 

p/s 

bas 
p/s 

bop 

A 
flr 
A 
pis 

A 

flr 

A 
cww 

bas 
A 
bop 

flr 
CHH 

p/s 

A 

12.82 
52.99 
10,82 
10.82 
10.82 
10,82 
10,82 
52.81 
16.82 
08,82 
08.82 
20.82 
08.82 
10,82 
16.82 
10.82 
10,82 
12,82 
13,82 
12,82 
09,82 
13,82 
10,82 
13.82 
10,82 
09,82 
14,82 
10,82 
11,82 
10,82 
10,82 
17,82 

13,82 Susp. Bar 
52.99 ShakerMuffle 
12,82 Tube 3. 50d 
15,82 Bolt 1010 
13,82 Bar2.5#.5#68 
10.82 Flangei5.75 

13,82 Inter Spider 
04.82 Roller 
26.82 End Plate 
12.82 Impellor 

15,82 TubeSheet994 
26.82 Pin lin 1g 
15.82 TubeSheet 995 
15.82 Bracket 428 
26.82 Cross Bar 
15.82 Guide 436 
14,82 Bolt/Nut 3/4 
13.82 Nutfle Assy 
29,82 AirInletCone 
13.82 Sheath 838aa 
15.82 Guide 1000 
13.82 Hinged Tray 

13.82 Tube Support 

14,82 Pot 9#16 
15.82 Ret.Plate 
13,82 Grid 
15,82 Sheathd0inlg 
14,82 Bolt/Nut 7/8 
15.82 Salt Pot 
15.82 KeeperPin628 
15.82 TubeGuide?8S 
29.82 Muffle 

Week 

f
e
e
 

a
s
 

m
r
e
 

S 
Iho!

 
Ge

os
 

RO
 

eee
 

BD)
 

oe 
e
e
 

el 
les

 
ee

 
e
e
 

I 

6 
1 
2 
4 
1 
5 
1 
1 
24 
2 
50 

s/t 09.82 29.82 Tube o4immod 1 

Sooo Se 

No: 11.82 

12. 220 243 2 
3 1.757 0 
3 4 640 (0 
2.5 33 30 8 
33312 53) 4 
A oystaoe ae 
12.8 64 32 
See) ae ol 
1 H.550 0 
3 60 «6150 0 
12 300 300 2 

o 15 15 0 
02.27 8 0 
25.75 5.5 0 
+001 .001 .001 0 
+117 3.85 11.9 60 
16 240 240 0 
+001 .001 .001 4 
12 8.5 64 12 
333 114 S145 
«75 11 17.7 10 
2 2 S § 
125 2.75 9.75 0 
+167 12 19.2 20 

2p VN tal 
10.6 448 690 1 
001 .001 .001 40 
10.6 445 685 1 
+833 32.7 47.7 0 
+1672 6.4 40 
ASM 45 0 
+001 £001 .001 200 

220 220 0 
6 227 340 2 
«23° 2.77 2.77 0 
A 16 bk 
05 3 30 0 
1 5.0 10.0 4 
5 50 50 0 
+08 2.25 18 40 
“S265 53 7 
8336 6 0 
+001 001 .001 120 
2 2.25 0 
AZ EE Te a8 
oA TS 92020 
32 1730 1730 9 
tT . 272, 28241 

User: Saba 

2306 
1185 
1680 
2226 
3235 
920 
769 

570 
5340 
2780 
280 
9 

0 

2452 
2200 
0 
452 
3106 
9 
484 
666 
0 
307 
1969 
0 
1878 
492 
0 
186 
274 
2250 
18858 
290 
2154 
1728 
120 
272 
296 
9008 
3u19 
205 
404 
63 
1090 
25245 
0 

pag 
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Cronite Ltd 

  

644622 
644623 
644624 
644625 
644626 
644627 
644628 
HS3711 
844629 
H53783 

  

Ha9b6! 
§00023 
H54301 
HS5031 
855324 
£52782 
H53966 
HSO311 
644631 
#53784 
HS5B83, 
844632 
$0002! 
652621 

| HS3734 
852622 
844633, 
644534 
H53785 
640280 
646281 
H54302 

    

    

    

  

~- 644622 
~~ 644623 
~~ 644624 
~~ 644625 
~~ 644626 
~~ 644627 
-- 644028 

HS3711 
644629 
53783    

   HA9661 
$0023 
H54301 
H55031 
65532 
£52782 
HS396A 
H50311 
644631 
H53784 
HSS883, 
644632 
$0002! 
652621 
53734 
652622 
644633, 
644634 
HS3785 
64628A 
64628! 
#54302 
654781 
654782 
HSS151 

~~ £54761 
HS3826 

~~ £52783 
H53961 
£54762 
H55884 
ESS171 
646282 
BS569A 
646283 
646284 
H54901 
H54711b 
55021 

Date:15.02 

Main File 

7456 
7457 
7458 
7459 
7469 
T4b1 
7462 
7905 
7463 
7897 Lucas CAY 
7906 

7628 
8505 

Babcock 
Stock 

3438 Babcock 
2655 Land Pyros 

7935 Piftin 
7794 CES GKN 
7875 J.Woodhead 
7249 HepworthPipe 
7464 CE 
8017 Lucas CAV 
7972 CEGB 
7465 CE 
8501 Stock 
7923 Pittin 
2078 Plibrico 
7924 Piftin 
7466 CE 
7467 CE 
6463 Lucas CAV 
7455 CE 
8434 CE 
3440 Babcock 
7928 Piftin 
7929 Piftin 
8392 Wask 
3032 CES NAC 
7894 MH Detrick 
7792 CES KN 
7876 J.Woodhead 
4093 CES NAC 
7973 CEBB 
1535 CES Italy 
7456 CE 
7370 Piftin 
7457 CE 
7458 CE 

3559 Babcock 
7914 Ferro GB 
6567 NET 

+82 Timer15:47:02 

29,82 Baffle Itea2 1 
29.82 Baffle Itea3 1 
29,82 Suide Iten4 
29.82 Guide ItenS 
29.82 Guide Item6 

inc bop 45.81 

inc bop 45.81 

23 cow 50.81 
23° cww 50.81 
23 caw 50.81 
23 
23 
4 
2B 

cww 50.81 29,82 Guide Iten7 
Cw 06,82 29.82 Support 1t8 

Muffle 
2 Support It? 

Tube 4, 50d 
Tube 7/8od 
Coathook 
Tubelé, 750d 

13.82 Cone 
4 +82 13.82 Tube 1, 250d 
310A 09.82 10.82 Frase 
6A p/s 10.82 15.82 Ret.Plate 
6 A 12,82 13,82 Roller Assy 
23 shl 52.99 52.99 Pusher Prong 
23 cww 50,81 29.82 Support It10 

5 s/t 08.82 12.82 Tube3. Sod 
13. 
29. 

     

2 

3 p/s 10.82 13.82 Bar2.5#.5#39 
bop 45,81 29.82 Spindle Iti! 

4 s/b 10,82 10.82 PotBasel5.75 
4 flr 11.82 13.82 Base 
6 p/s 07,82 09.82 HTB 1 
4 Ir 11.82 13.82 Inter Spider 

bop 45,81 29.82 Spacer Iti2 

bop 45.81 29.82 Flange [tid 
5 flr 08,82 12.82 Strap 
235A 18.82 29.82 Muffle 

s/t 07.82 29.82 Tube 641aod 
6 p/s 07.82 13.82 Blade 

flr 09.82 11.82 Crucible 
flr 09,82 11.82 Top Ring 

6 s/t 13,82 17.82 Tube 9Smnod 
flr 12,82 15.82 Fanhead 1 

14,82 Bolt/Nut 7/8 200 
15.82 KeeperPin628 24 

13,82 Roller 1 
15,82 Shatt3.25#2! 2 
13.82 Bar2.5#.5#35 6 
13.82 Tray 1 
29.82 Baffle Itea2 1 
09.82 Basket 14#207 7 
29.82 Baffle Iter3 1 
29.82 Guide Iten4 4 

p/s 09.82 13.82 Venturi 1 

shl 14.82 17.82 Susp. Bar 2 

p/s 13.82 29.82 NozzleTip AD 1 

  

2 
2 
2 
2 
2 
1 

1 

4 
12 
4 
2 
2 
6 
3 
2 
2 
6 
4 
6 
1 
1 
1 
4 
1 
1 
1 
4 
a 
1 
4 
1 
if 
1 

  

p/s 10,82 

btS 09,82 
bop 45.81 

A 09,82 
inc bop 45.8! 

5 
2) 
a 
4 
B 
4 
6 
4 p/s 12.82 

3 
4 

i 
5 
i 
23s cww 96,82 
3 
5 
$3 

muesli 

Weel: 

    

No: 11.82 

1.001 .001 0 
1.061 001 0 
05 .3 3 
705 63 3 

+5 3. 
55 3, 

3. 
1 
3 

100 

001 
3.5 
23.8 
3.17 9,33 455 
35 6 0 
1.4 
6.5 

1.00! 
ee 820) 

3 44 

+167 
«25 Se 
+75 43.7 72.5 3 
1.001 .001 0 
2 21,6 21.6 0 
1 001 .001 0 
05 3 3 0 
1 25 34.20 
oAN7 3.85 11.9 290 
1.83 179 200 0 

User: Saba 

9 ok n 
9 ok n 
0 okn 
0 ok n 
0 ok n 
0 ok n 
0 ok n 
0 ok n 
0 ok n 
9 bon 
0 ok n 

7950 ok n 
Q ok n 
0 ok n 
0 ok n 
Th ook n 
247 sin 
500 ok 
11431 sf n 
0 ok n 
0 ok n 
1965 ok n 
0 ok n 
0 ok n 
454 sin 
268 ok n 
116 spn 

0 ok n 
9 ok n 
0 ok n 
17066 ok 
0 ok n 
0 ok n 
10 stn 
* drn 
1440 ok n 
6300 np y 

374 bon 
320 san 
Q spn 

0 ok n 
6253 ok n 
5100 ok n 
6 ok n 
360) ok n 
0 ok n 
0 ok n 
920 ok n 
6293 np y 

12772 ok 0 

 



Cronite Ltd Date:15.02.82 Time:15:49:20 Week No: 11.82 User:Saba pac 

3/ig 
Main File 

  

    

    

    

      

      

646285 -- 646285 7459 CE 4 23s cww 06,82 29.82 Guide ItemS 4 .05 3 3 0 0 oknnyan 
646286 -- 646286 7460 CE 4 23s cww 06.82 29.82 Guide Iteab 4 +05 650 3.6 0 0 oknnynn 
454303 -- H54303 3441 Babcock 8 6 lr 07,82 13.82 Web 10 .025.15 3 10 0 oknnynn 
$00012 -- §00012 S555 Stock 10 40 bmn 10.82 10,82 Flangel0.5 1 0.756 12.710 0 oknnann 
54991 -- £54991 7969 CES NAC 2 St flr 14,82 16,82 Plate 1 2.83 27 42 2 45 npyynnn 
H55721a -- H55721a 2538 MurrayWilson 50 4 shi 18.82 23.82 Nozzle 2059 2 .0564 12.750 1229 oknnnonn 
646287 -- 646287 7461 CE 4 23s cww 06.82 29.82 Guide Itea? 4 105 455 3.6 0 9 oknnynn 
646288 -- 646288 7462 CE 8 23s cw 06.82 29.82 Support It8 2 S675 3.5 0 0 cknnynn 
646289 -- 646289 7463 CE 8 23s cww 06.82 29.82 Support It? 2 +05 475 3.0 0 q okonynn 

H52401 -- H5240 9 Glossop 6 ht 42 p/s 53.99 53.99 Ingot Tht 5 750 1000 6 ht 1890 hen nonn 
65242A 6925 CE 1 3 A 05.82 06.82 Pot 24430 3 6 198 198 0 860 oknnynn 
H51861 7749 VF Eng 50 Wk «bop 13.82 13.82 Grate Rod = 1 +001 .001 .001 50 3260 bonn nnn 

£52784 7799 CES GKN Si 6Asop/s 10.82 15.82 Supporti003 1 +3330 50 «310-2080 sinynnon 
654241a -- 65424!a 1622 Piftin 1 5S flr 10.82 11.82 Base Tray 10 .5 7 {4.51 131 sfnynnn 
644635 -- 6446035 7533 CE 24 23 bas 06.82 29.82 Baffle Supp 6 .1 1.6519 0 0 oknnynn 
H54121 -- H54i2! 7932 Serck Glocon 15 82 flr 11.82 14.82 150mm Cage 1 1 16 26.515 1350 sfnynny 

H55811 -- H5SG11 136! SeithClayton 10 4 bas 10,82 13.82 Tray 1 Loy 32552: 38 Salty 26. oknnynn 

$00033 -- 500033 8506 Stock 9 5S s/t 10.82 10.82 Tubel? 1/8od 3 0.35 8B 296 9 0 oknanyn 
H54304 -- H54304 4220 Babcock 4 3 bop 97.82 13.82 Bar 1.25dia 1 +001 .001 .001 0 0 bonnyyn 
H54871 -- H54891 2911 CEGB 2 & flr 09,82 12.82 T Beas 1 2 38.3 42.3 0 520, oknonann 
644636 -- 644636 7534 CE 24 23 ban 06.82 29.82 Baffle Supp 6 .1 1.7519 0 0 oknnynn 
§00106 -- 500106 Stores 10 4 flr 07.82 09.82 Seall Ladle 1! oo Ls dg 1 0 oknanan 
H59812 -- H55812 4229 SmithClayton 5 4° cww 10.82 13.82 Hinge 2 «ASS 49 14.5 6 0 oknnyonn 
$00107 -- 500107 Stores 104) flr 07,82 09.82 Large Ladle 1 soe 2.5, 5) SHO 0 okannann 

£52785 -- £52785 7798 CES GKN 61 6A p/s 10,82 15.82 Bolt 1003 4 412 8 64 64 1469 sinynyn 
H55032 -- H55032 6987 Land Pyros 4 4 flr 09,82 13.82 Tube 1.2500 2 167 1.25 10.5 4 0 oknnynn 

644637 -- 644637 7535 CE 6 inc bop 45.81 29.82 Channel 1 +001 .001 .001 0 9 oknnynn 
655751 -- 655751 3010 CE 1 5S flr 11,82 14.82 Pot?#i6 fo Sesh 5 4 0 oknnyan 
W55813 -- H55813 4230 SeithClayton 5 5 bop 10.82 13.82 Pin 1 O00! .001 .001 5 0 bonnyyn 
H53713 -- HS3?713 7907 FHD 4 4 Ir 07.82 13.82 Tube 1 3/Bod 30 «OL «105 «5.2530 0 oknnynan 
HS5S721b -- H55721b 2538 MurrayWilson 50 4 shi 26.82 32.82 Nozzle 2057 2 .058 4 12.750 1229 oknnnnn 
H54651 -- H54651! 4088 MurrayWilson 50 4 p/s 12.82 18.82 Coupling i 167 1.1 4,89 0 733 oknnann 

644638 -- 644638 7536 CE 6 inc bop 45.81 29.82 Plate 1 2001 .001 .001 0 0 oknnyon 

HSS814 -- HSB14 4231 SmithClayton 10 5 bop 10.82 13.82 Locking Wire 1 001 .001 001 100 bonnynn 
H59821 -- H5S821 6636 LewiskTowers 3 4 p/s 11.82 14.82 Plate 1 ios {15 okn nanan 

HS1621a -- H51621a 7737 VF Eng 1 5? shl 04.82 06.82 Support 16 so 14 (0 2052 sinynny 
54621 -- £54621 1172 CES NAC q B bt5 07.82 10.82 Tray 1 3 M553 0 1303 okn anon 
sddul -~ Hocds! 7967 DiamondPower 128 4 cww 13.82 15,82 Plate 20 «017 13 8 «140 438 py ynyn 
46295 -- 646295 7533 CE 16 23 bas 06.82 29.82 Baffle Supp 6 al 1.6519 0 0 oknnynn 

ose! = B9s32i 7936 Piftin 4 310 bop 09.82 10.82 Ring 1 +001 .001 .001 4 0 bonnhynn 
9831 -- HSSB31 7636 John Littler 2 4 flr 52,99 52.99 Hearth Tray 1 To Me tei? 4842 oknnnyn 

51622a -- H51622a 7738 VF Eng 1 15 bop 05.82 06,82 Screw M12) 1 +001 .001 .001 0 0 okannnn 

s1623a -- H51623a 7739 VF Eng 1 15 bop 05,82 06.82 Nut M12 t +001 .001 .001 0 9 oknannn 
3411 -- H53411 2909 MurrayWilson 24 4 shi 12,82 18,82 Nozzle 2 05 3.8 14.8 24 686 oknonnan 
6296 ~~ 646296 7534 CE 16 23 bam 06.82 29.82 Baffle Supp 6 «1 1.7519 0 9 oknnyon 
2786 ~-- £52786 7800 CES GKN 9 6A p/s 10.82 15.82 Bolt 1010 4 12 8.5 64 12 254 sinynyn 
jB4A -- H5SG4A 1514 John Littler 10 4 A 14,82 15.82 Grid36#24 1 25 (18.8 18.8 0 Q oknnynan 
3851 -- H53851 1239 Cam Gears 12 4 bem 10.82 16.82 Support Grid 1 oe 9 15.5012 GS oknanyn 

2787 -- £52787 7804 CES 6KN 4 6A p/s 09,82 15.82 Supportio06 1 +75 34.5 49.5 0 890 oknnann 

Se eee



    Cronite Ltd Date:15.02.82 Time:15:51: Week No: 11.82 User:Saba par 

4/1: 
Main File th 

  

5725 Land Pyros 4 flr 09,82 13.82 Blank 7/80d 

      

    

33 4 +008 0.02 7.0 0 9 oknnyon 
655752 -- 655752 7966 CE 1 40 bop 11.82 14.82 Ria +00! .001 .001 1 9 bonnyn 
655322 -- 659322 7937 Piftin a 310 bop 09.82 10.82 Long Strip +001 .001 .001 2 6 bonnyy 
H55841 -- H55841 1006 John Littler 20 4 bam 11.82 15.82 Grid +S 18.8 24.5 20 0 oknnyn 
646297 -- 646297 7535 CE 4 inc bop 45.81 29.82 Channel 001 .001 .001 0 0 oknnyn 
H55885 -- H5SBBS 7974 CEGB 72 3 pfs 10.82 13.82 Bar3#.75#36 »25 10.7 64 12 4098 oknonn 
52788 -- £52788 7805 CES GKN 44 oA p/s 09.82 15.82 Support!004 +67 25 40 42 (2948 sinynn 
646298 7536 CE 4 inc bop 45,81 29.82 Plate +001 .001 .001 0 0 okanyon 

7908 FHD z 40 bop 11.82 13.82 Flange +001 .001 .001 2 9 bonnyy 
1402 CES NAC 10 31 bt 07.82 13.82 Base Grid 75 15.5 29.3 0 965 oknonn 
7849 Pittin 3 8 flr 10.82 13.82 Base Spider 11,3 300 3 3550 npyyna 

E54e42 ~~ £54642 5009 CES NAC 20031 sbem 07.82 13.82 Short Side +29 1,29 6.25 0 9 oknannn 
ES4811 =- E5481! 1168 CES Italy 20 4 btS 08,82 12,82 Half Base +75 14.5 20.5 0 1040 ok nn 
H55842 H55842 2543 John Littler 20 4 pe 12.82 15.82 Bolt1/2#1.75 +001 .001 001 20 0 cp an 
£92789 2789 7798 CES GKN 80 6A p/s 10,82 15.82 Bolt 1001 12.8 64 80 1922 si 
H55843 -- H55843 4938 John Littler 20 4 cpe 12.82 15.82 Nut 1/2 BSW 001 .001 .001 20 0 cp 

E55801b -- E5S801b 7976 CES Dengark 350 7 shi 13,82 18.82 Guide «O01 .07 2.2 352 1748 ok 
H5452A -- HS452A 1360 SmithClayton 5 4 A 13,82 13.82 Hinged Tray 
HSSB51 -- HSS851 1310 Rolls Royce 4 4 flr 12,82 16.82 Grid 
655523 -- 655323 7938 Piftin 

1 55.5 55.5.0 1728 ok 
7 30 42.5 4 1158 pr 

310 bop 09.82 10.82 Short Strip 001 .001 .001 2 0 bo 
H54521 -- H54521 1361 SmithClayton 
E54741 -- £54741 8481 CES France 

n 
n 
n 
fh 
n 
f 
f 
q 

¥: 
f 
1 
n 
n 
n 
1 
n 
n 
f 
fn 

0 4 baa 10.82 13.82 Tray +S 25.234 4 0 ok n 
5 s/t 08.82 12.82 Tube 143od +5 45.5 101 0 350) ok n 

653891 -- 653891 7913 Piftin 4 flr 14.82 13.82 Crucible n 

n 
n 
q 
n 
fn 
n 
n 

Y 
n 
n 
n 
f 
fn 
n 
fh 
a 
n 
n 
n 

2 
1 
2 
4 53 13 4 220 sp 

£52791 -- £52791 7800 CES GKN 8 6A p/s 10,82 15.82 Bolt 1010 
1 
4 
5 

+12 8.5 64 8 226 si 
001 .001 .001 0 0 es 
001 .001 .001 4 0 bo 
125 4.9 14.50 0 ok 
+25 2.35 16 2 1040 ok 
«25 8.2 8.2 0 563 ok 

    

   

         

£54742 -- £54742 2516 CES France 
HS3715 -- HS3715 7909 FHD 
H54522 -- H54522 4229 SaithClayton 
£54751 -- £54751 1261 CES Sweden 

7 
1 
1 

1 
1 
4 

1 
1 
1 

1 

1 

2 
1 
1 
4 

s 
£52121 -- £52121 7782 CES France 40 7B fir 06,82 08.82 Basket 1 92) WESieie 11 2651 ok 

1 
6 

1 

1 
1 
2 
1 
4 

5 cpc 11,82 12.82 U Bend 1 
15 bop 11.82 13.82 Gas Pipe 1 
4 cww 09.82 13.82 Hinge 2 

0 =~ bam 09.82 13.82 Support Grid 2 
5 HSSBoAa -- H5SB6Aa 7489 BL 4 5 A 24.82 26.82 Tray Side 

310 bop 09.82 10.82 Plate 
8 flr 10.82 13.82 Inter Spider 

2 6A p/s 10.82 15.82 Guide 985 
4 A 12.82 13.82 Sheath 762a0 3 
15 bop 11,82 13.82 Qutlet Pipe 
tek + 82 12.82 Work Basket 

655324 -- 655324 7939 Piftin 
653252 -- 653252 7850 Piftin 
£52792 -- £52792 7793 CES GKN 
H5S048 -- HSS04A 5688 Land Pyros 

55716 -- HS3716 7910 FHD 
54678 -- GS467A 7925 Piftin 

001.001 .001 4 0 bo 
Sere Tig 3 1260 np 
423 92 «120 «(656 si 

225 2652 2.52 0 0 ok 
O01 .001 .001 2 9 bo 

ao ire 17209. 1890 ok 
5 93671 -- E53671 1617 CES Sweden 55 bem 11.82 13.82 Guide Grid . 1.7 6 55 2169 st 

SBbla -- HSSBbla 7490 BL 4 flr 16,82 26.82 Tray Side 7.2 18 14 0 -k 

7 shl 14.82 18.82 Alignment 7 .005.08 4 9 0 ok 
4311 -- H54311 4197 Babcock 00 
S011 -- HO3011 8450 Lucas 
SB6Ab -- HSSB6Ab 7489 BL 
041 -- HSS041 2655 Land Pyros 

9042 -- H55042 6887 Land Pyros 
9803b -- E55803b 5947 CES Denmark 
4331 -- £54331 8022 CES NAC 
861b -- HSSGb1b 7490 BL 
043 -- H55043 5725 Land Pyros 

4401 -- 654401 7903 Piftin 

7 s/t 08.82 15.82 Tube 5 5/16 3 92 «(0 192 ok 
8.2 0 563 ok A 37,82 39.82 Tray Side 2 

15 10.5 4 0 ok 
0 
1b 

4 
5 
7 
6 

5 
5 
4 Ir 09,82 13,82 Tube !. 250d 
4 flr 09.82 13.82 Tube 1. 250d 
7 shi 14.82 18.82 Spacer 

4 s/t 06.82 07.82 Tube 88. 90d 
5 
4 

4 

10.5 4 0 ok n 
1.5 876 0 ok n 

1S 7 0 988 ook n 
flr 26,82 39.82 Tray Side +5 7.2 18 14 «0 ok n 
flr 09,82 13.82 Blank 7/8 0.08 0.02 7.0 0 0 ok n 
flr 08.82 10.82 Central Stee 2  .25 .62 5 56 206 nn 

1 
1 
2 
3 
1 
5 
1 
1 
1 

pc 08.82 13.82 CapNut 13UKC 1 001 .001 .001 0 0 cp 
17 
5 
2 
2 
1 
1 
1 
7 

P
2
7
 

5
5
3
5
3
7
9
5
~
%
 
5
7
5
5
3
5
9
5
5
3
5
3
5
 
3
5
5
3
5
3
5
5
3
3
5
5
9
5
3
5
5
3
5
3
5
3
5
3
5
3
5
3
7
5
3
3
5
5
3
5
5
3
5
5
3
5
5
3
 

5 
1 
4 
3 
1 
3 
Z 
2 
5 
1 

35802b -- E55802b 7977 CES Denmark 8 
2 
9 
1 
3 
3 
8 
8 
1 
3 
6



Cronite Ltd 

£52793 
H55886 
H53791 
HS434A 
H3SB62a 
HS5141 
H53962 
H53792 

    

£52794 
H55862b 
53794 
53795 
H53796 
HSS231b 
646291 
646292 
£52795 
HSSB7Ab 
646295 
HSAS4L 
£52796 
£54071 
H54342 
£52797 
£52798 
HO4343 
HS4344 
£52799 
IP1/3 
HS436A 

E5443 

  

    

             

~~ £52793 
~~ H55886 
~~ H53791 
~~ HS4S4A 
~~ H55862a 
~~ HSS141 
~~ H53962 
> H53792 
=~ H53793 
=~ £52794 
-- H55862b 
-- H53794 
~~ H53795 
o> H53796 
o> HS5231b 
~~ 646291 
-- 646292 
-- £52795 
~~ HSS87Ab 
~~ 846293 
-- HS4341 
~~ £92796 
~> E5407! 
~~ HS4342 
=~ £52797 
~~ £52798 
~~ HS4343 
o> HS4344 
=2502109) 
a- IPL/3 
~- H5436A 
~~ £54643 
~- E5280! 
~~ HOS871b 
~~ H28881 
~~ H33981 
-- £52802 
~~ £52803 
~~ 646294 
-- HS4361 
~~ H55872b 
~~ H54362 
-- H55873b 
~~ H55981 
~~ HO437A 
~~ H54371 
=~ H54372 
~~ HS43BA 
-- ESSI7A 

Date: 15.02.82 

Main File 

7794 CES GKN 12 
7975 CEGB 2000 
7140 NET 13 
3292 GKN Screws 2 
7491 BL 36 
5864 Hall&Pickles 30 
7877 J.Woodhead 2 
7141 NEI 13 
7142 NEI 13 
7792 CES GKN 12 
7491 BL 56 
7143 NEL 3 
7144 NEL 445 
7145 NEI 890 
7934 BL Albion 50 
7404 CE 4 
7405 CE 4 
7806 CES GKN 10 
7483 BL 10 
7466 CE 12 
3293 GEN Screws = 2 
7807 CES GKN 1 
1619 CES Sweden 5 
3294 GEN Screws 2 
7808 CES GKN 1 
7788 CES GKN 4 
3295 GEN Screws 1 
3296 GEN Screws 4 
7789 CES GKN 4 
5068 Stock 1 
6341 Autosotive 
5067 CES NAC 20 
7809 CES GKN 24 
7484 BL 20 
8167 Lucas 8 
8167 Lucas 100 
7798 CES SKN 32 
7800 CES GKN 16 
7467 CE 4 
2662 Automotive 4 
7485 BL 40 
6342 Automotive 16 
7486 BL 40 
7978 Belmont 1 
343 Automotive 4 
2663 Automotive 4 
6344 Automotive 8 
6345 Automotive 8 
1613 CES Belgiua 30 

S p/s 

pis 

flr 

cHH 
7 bop 

flr 
flr 
fir 

ch 

CHW 

flr 
CHW 

shl 
cH 

2s caw 
inc bop 

bh p/s 

ee
 

e
s
 

S 
wn 

inc bop 

ftir: 
6A pis 

4 baa 
40 bop 

6A p/s 

6A p/s 

3 bop 

4 flr 
oA p/s 

3 bam 

31 bar 
oA p/s 

ben 
s/t 
s/t 
p/s 

p/s 
bop 

flr 
bop 

flr 
boa 
flr 

oO 
on
 

en 
S
S
s
u
a
e
 

flr 
flr 

cn
n 

me 
me 
O
e
 

Om
e 

  Time:15:53:50 Week 

10.82 15.82 Ret.Plate 3 
10.82 13.82 Bar4.58.75di 72 
12.82 19,82 Hanger SCH34 2 
12,82 13.82 Retort Plug 10 
16.82 26.82 Hinge 16 

14,82 15.82 Exp Panel = 1 
10,82 13.82 Plug 1 
12,82 19.82 Hanger SCH35 2 
12,82 19.82 Hanger SCH36 2 
10.82 15.82 KeeperPiné28 24 
26.82 39.82 Hinge 16 
12.82 19.82 Hanger SCH37 2 
12.82 19,82 TSpacerSCH38 30 

11,82 19.82 CSpacerSCH39 12 
18.82 25.82 Corner Post 4 
06.82 29.82 Support It10 6 
45,81 29.82 Spindle Itil 1 
09.82 15.82 Support 998 1 
40.82 43.82 Load Fixture 10 
45.81 29.82 Spacer It!2 1 
07,82 13.82 Bung 1 
09,82 15.82 TubeSheet996 1 
10,82 13.82 Base Grid 1 
10.82 13.82 Ring 1 
09.82 15.82 TubeSheet997 1 
10,82 15.82 Bracket 428 1 
10,82 13.82 Nut 3/8BSH 1 
07.82 13.82 Tube 2 
10,82 15.82 Guide 436 2 
08.82 09.82 LongSide RH 2 
12,82 13.82 Side Plate 5 
07.82 13.82 Long Side LH 4 
09.82 15.82 Supporti00s 1 
30.82 43.82 End Plate 2 
08.82 15.82 Tube 5 5/16 1 
08.82 15.82 Tube 5 5/16 1 
10,82 15.82 Bolt 1001 4 
10,82 15.82 Bolt 1010 4 
45,81 29,82 Flange Iti3 1 
07.82 13.82 Long Side 1 
40,82 43.82 Pin lin lg 1 
07.82 13.82 Bush 6 
30.82 43.82 Cross Bar = 4 
10.82 13,82 Die Block 1 1 
12,82 13.82 End Plate 3 
07.82 13.82 Short Side 1 
07.82 13.82 Bush 5 
12.82 13.82 Pin 2 
16,82 17.82 Base Tray 2 

- 237 - 

No: 

all 
2017 
+25 
1 
+02 
001 
+25 
225 
25 
02 
+02 
25 
201 
005 
083 
+05 

3 
+001 
+083 
+167 
4 

Bs) 
2.25 
af 

3.5 
+26 
+27 
50 
+25 
001 
WS 
ol 
AB 

23 
001 
Br] 
2 
255 
15 
14 
oO 

11.82 

26.3 12 
32.8 936 
2.7 14 
50 (9 
10 64 
+001 30 
eerie 
3.1 14 
4.2 14 
Fiat 
10 64 
4.3 14 
12. 450 
6 

64 32 
64 16 
001 0 
32.3.0 
001 40 
4.5 0 
6.4 40 
365 1 
15 0 
23.3.0 
4.5 0 

+033 .001 .001 0 
5 10.4 10.4.0 

User: Saba 
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~
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~
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~
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P
2
2
7
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5
5
3
5
9
K
u
u
n
<
 

S5
7 

S 
5
5
5
K
 
5
3
5
K
 

5
5
K
 

55
3 

3~
% 

S
K
 

SB
F 
S
T
B
T
B
Z
S
V
S
D
B
S
V
B
S
 

S
3
>
3
5
3
7
7
9
3
3
5
3
5
3
5
~
%
u
4
5
7
7
9
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53
93

5 
5
3
9
~
%
~
 

5
5
4
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5
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3
5
5
3
5
5
5
3
5
 
5
3
5
3
3
5
3
5
5
5
5
5
 

>
<
 
>
5
5
5
 

nyo 
nyn 
nyn 
nyo 

pa 

1



Cronite Ltd 

£52804 
HS5982 
H54381 
H55071 
£52805 
E52806 
£54072 
H51621b 
HS3B6! 
E54b44 
ESSI71 

2 
£54721 
HS4611 
£54821 
ES281A 
ES2811 
£52812 
HSS58A 
HSS581 
H55582 
£5292 
HS5641 
H555835 
£52921 
£55731 
ESS76A 
ESS191 
HS5984 
H55585 
HSS59A 

  

   

   

        

    

~~ £52804 
~~ H55982 
-- H54381 
-- H55071 
~~ £52805 
~~ £52806 
-- £54072 
~~ H5162%b 77: 
-- H53861 
n> £54044 
-- E5317! 
-- £53172 
-> 54721 
-- HS46l1 
-- £54821 
~~ ES281A 
~~ E52811 
-- £52812 
-- HS558A 
-- HS5581 
~~ H5S582 
= £5292 
-- S564! 
~~ HSSS8S 
~~ £52921 
~~ ES5731 
~~ ESS76A 
~~ ESS191 
~~ HS5584 
~- HS5585 
-- HSS59A 
~~ H53797 
~~ 654471 
~~ HS5591 
~~ £92922 
~~ H59592 
-~ H54382 
~~ #53821 
~~ H51622b 
-- E5576! 
-- ES4151b 
~~ 154081 
~~ H51623b 
-- HS565! 
~~ £55762 
-- 55593 
-- H55661 
~~ H59594 
~~ #55995 
~~ HSS60A 

Date:15.02.82 

Main File 
  

7810 CES GKN 
7979 Belmont 
6346 Automotive 
1230 Ford 
7811 CES GKN 
7811 CES BKN 
7886 CES Sweden 

37 VF Eng 
2077 Plibrico 
5068 CES NAC 
1623 CES Belgium 

1624 CES Belgius 

1629 CES France 
7920 WildBarfield 
7919 CES Italy 
7812 CES GKN 
7813 CES GEN 
7814 CES GEN 
7982 Ford 
7980 Ford 
8485 Ford | 

7815 CES BKN 
1006 Vauxhall 
8486 Ford 
7816 CES GKN 
2851 CES Italy 
6888 CES Holland 
2185 CES Holland 
8487 Ford 
7981 Ford 
7983 Ford 
7146 NET 
7926 Piftin 
7980 Ford 
7814 CES GKN 

8485 Ford 
6347 Automotive 
7861 MH Detrick 
7738 YF Eng 

6889 CES Holland 
1134 CES Sweden 
7866 Superheater 

7739 VF Eng 
S119 Babcock 
6890 CES Holland 
8486 Ford 
5335 Babcock 
8488 Ford 
7981 Ford 
7984 Ford 

s
s
 

499 

5 
4 
6A 
6A 
4 
59 

p 
t 
b 
f 

p 
B 

Time: 15:56:05 

/s 09,82 15.82 TubeSheet?90 
Ir 10.82 13.82 Die Block 2 
op 10.82 13.82 Rod 
Ir 09.82 15.82 Base Grid 
7S 09.82 15.82 Bracket1007 
/s 10.82 15.82 Bracket1007 

baa 10,82 13.82 Support Ring 

sl hl 53.99 53.99 Support 

Cw 06.82 09.82 HTAH 9 1/2 
b 
b 
b 

in 07,82 13,82 Long Side RH 

aa 14,82 17.82 Tray Sect LH 

as 14,82 17,82 Tray Sect RH 

Cw 13,982 16.82 Grid 
‘ Ir 09.82 12.82 Hearthplate 
cuw 15.82 15.82 Box 
A 
s. 

f 
A 
b 
5. 

A 
b 
$s 

5. 

f 
A 
3 

$ 

f 
A 
p 
f 
b 
t 

$s 

09.82 15.82 Beas 1008 
/t 10.82 15.82 Tube 150 od 
Ir 10.82 15.82 Lugl00#25#15 

16.82 17.82 Radiant Tube 
op 14.82 17.82 Flange 

/t 12.82 17.82 Tubes 1/8#28 
09,82 15.82 Beas 1009 

an 10.82 14.82 Grid 
/t 12.82 17.82 Throat 4inlg 
/t 10.82 15.82 Tube 150 od 
Tr 11,82 15,82 Base w/oRing 

15.82 16.82 Muffle 
hl 10.82 13.82 Coathanger 
/t 12.82 17.82 Tube 1010a8 
Ir 12,82 17.82 Lug 

16.82 17.82 Radiant Tube 
/s 12.82 19.82 TSpacerSCH40 
Ir 10,82 12,82 Basket 
op 14.82 17.82 Flange 

Ir 10.82 15.82 Lug!00#25#15 
/t 12,82 17.82 TubeS 1/8#28 

bop 10.82 13.82 Head 

p 
bop 83.99 5 
f 
f 

b 

p 
b 
s. 
t 
5. 

/s 11.82 14.82 Tube Sheet 
Screw M12 

Ir 11,82 16.82 Muffle Sect 
Ir 09.82 13.82 Grid 
‘wa 14,82 17,82 Block TypeA 
op 53.99 53.99 Nut M12 
75 12.82 17,82 Washerl.Sod 
op 12.82 16.82 Flange 
/t 12.82 17.82 Throat 4inlg 

Ir 14.82 17.82 Lock Nut 
/t 12.82 17.82 Tube 910n8 

  

flr 12,82 17.82 Lug 
A 16,82 17.82 Radiant Tube 
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1 
1 

1 
1 
1 
2 
1 
1 
4 
4 
1 
1 
1 
1 
2 
5 
1 
8 
7 
1 
4 

5 
1 
2 
2 
1 
8 
2 
3 
6 
7 
1 

1 
1 
8 
4 
1 

1 

1 

1 
1 
2 
1 
1 

1 
Z 
1 

6 

7 

Week 

a 
Ss 

= 
5S 

a 

No: 11.82 User:Saba 

6 210. 315.1 1029 sfnynn 
255 365 1 0 sfnynn 

+001 001 .001 0 Q oknnyy 

2 472.567 0 0 oknnyy 

1 35 60 «8 1080 sfnynn 

1 35. 120) § 335° spnyonn 

5 4.5 65 8 581 drnanany 
+05 635 14 = 12340 22623 he ny nn 

+08 .75 8.3 0 53. okannn 
125.75 11 0 0 oka non 

96 12 23 9 mpyyyn 

oo 48 12 23 0 Mpyyyn 

wo 68610 8 290 myyny 
1.5 13 2 0 100 oknonn 
+2676 «20 4001350 np y ynn 
+25 237 «237 0 11474 tynn yn 
1 233 373 4 0 oknnayy 
08 1 16 16 «0 sfnyyn 
2 30 50 0 S38 oknnyn 
+001 .001 .001 2 0 bonnyy 
+25 21 BB O4 0 oknnyy 
1 176 176 0 2974 tynnyn 
«5 18.8 24.220 1742 okn ann 
204 3.5 105 25. 0: oknnyy 
oo 172 373) 2 0 oknnyy 
4 25.535 10 1000 oknnny 
9 270 270 2 1422 oknnyy 

+05 4.255 192 2022 oknonon 
pone lou OF aed 0 oknnyy 
06701 3° 6 9 mpyyyn 
2) 08 250 0. 510 oknnyn 
03 15 4 40 0 sfnhynn 

8 160 183 1 0 drnnyn 

001 .001 .001 2 0 bonnyy 

208 1 16 8 9 sfnyyn 

+25 21 88 0 0 okanyy 

+001 .001 .001 8 9 bonnyy 
3.2) 182° 275 6 2370 -sfny nn 
001 .001 .001 8499 0 bonnnn 
8 106 152 3 0 okanyn 

1.5 61.387 0 6930 ok nono 
+005 665 26 6400 9737 sfnynn 
+001 .001 .001 0 0 oknann 

+015 603 2.2 60 0 tynann 
+001 001.0014 0 bonnyy 
+04 3,5 105 0 0 opnanyy 

+167 1252 50 0 tynnany 

sO, 2hebe 2 0 oknnyy 
+067 0.1 3 6 0 myyyn 

27 G28) gee 10 520 oknnyn 

pac 
Giz
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73 
Index Main File 

H55601 -- H55601 7980 Ford 001 .001 001 2 

     

   

    

   

  

   

       

2 40 bop 14.82 17.82 Flange 1 0 bonnyyn 

£55763 -- £55763 4891 CES Holland 8 40 bop 12.82 16.82 Nipples 1 001 .001 .001 8 0 bonnyyn 
654672 -- 654672 7927 Piftin 8 4 flr 10.82 12.82 Lug 8 2 5 5 0 0 oknnynn 
H55602 -- H55602 8485 Ford 2 5S s/t 12,82 17.82 Tubes 1/8#28 4 -25 21 88 4 0 oknnyya 
HS3822 -- H53822 7862 MH Detrick 54 7 p/s 11.82 14.82 Supporti9606 1 +83 10.5 21 Sl 2880 sinynnn 
H5244A -- H52444 7283 Leyland 1 5 A 07.82 08.82 Retort 2.2 001 .001 0 625 oknnynn 
HSS07A -- 1229 Ford i 4 A 14,82 15.82 BaseGridAssy 2 0.5 49.3 49.3 0 420 oknnynn 
£55201 -- 3973 CES France 12 4 flr 10,82 15.82 Claap 2 oS 3 12 12 1106 oknnnyn 

- 863 MH Detrick 12 7 pfs 11,82 14.82 Support19607 1 2.33 75 103 10 2040 ok nn nnn 

os 7922 Piftin i 4 flr 09,82 12.82 Sand Seal 1 4 89.5 130 0 650 okn anno 
ee 3080 Ford 1 4 fir 09.82 15.82 Handle 1 1671.8 4.7 9 0 oknnynn 
~~ H55603 8486 Ford 2 5 s/t 12.82 17.82 Throat 4inlg 25 .04 3.5 105 0 0 oknanyyn 
-- E3841 7859 CES Finland 200 1 cww 11.82 13.82 Pin B23 1 02 445 10.5 204 750 sfnynnn 
-- H55604 8489 Ford 2 3 s/t 12.82 17.82 Tube {110m 2 «5 26 69 2 0 oknnyyn 
-- H54082 7867 Superheater 1522 66 cww 13.82 17.82 Block Type B 1 02 630 14.5 1536 2389 sfnynny 
-- H55605 798! Ford 6 5S flr 12.82 17.82 Lug 6 0670.1 3 6 0 mpyyynn 
-- HSS0G1 2602 Furnace Eng 3 4 flr 15.82 20.82 Fan 19cm BP 1 892 16 22,80 645 oknnnnan 

53342 -- £53842 7860 CES Finland 50 1 p/s 11.B2 13.82 Pin B34 8 05 .73 11.250 478 sfnynnn 
H54083 -- H54083 7868 Superheater 154 66 cww 13.82 17.82 Block Type C 4 .08 2.5 20 156 1351 spnynny 
H54084 -- H54084 7869 Superheater 154 66 cww 13.82 17.82 Ring Type C 16 .02 .3 15 160 154 spnynny 
£53831 -- £55831 3032 CES NAC 1 4 fir 07,82 09.82 Fanhead 25 1 2 38 Sh 0 204 oknnnnn 
HS5121 -- H5512! 7178 Serck Glocon 10 84 p/s 12,82 17.82 Cage 150m 1 1.5 27.5 53.5 4 1436 oknoony 
H54085 -- 54085 7870 Superheater 298 66 cww 13.82 17.82 Block Type D 16 .02 .42 16 304 432 spnynny 
HS4086 -- H54086 7871 Superheater 150 66 cww 13.82 17.82 Plate TypeE 8 .03 1 17 152 402 spnynny 
655451 -- 655451 Pittin 4 4 bt 14,82 16.82 Base Tray 1 “75 46 61 4 880 nmpyynyn 
£55202 -- £55202 7952 CES France 20 4 flr 10.82 15.82 Tube Support 2 .25 2.1 10 20 340 oknnannn 

454087 -- H54087 7872 Superheater 298 66 cww 13,82 17.82 Block Type F 16 .02 .54 17.6304 S19 sfnynny 
BS5101 -- 655101 1625 Piftin 4 4 flr 13.82 15.82 Top Grid 1 1.5 24 40 4 504 ompyynnn 
GS5111 -- GS5111 1626 Piftin 4 4 lr 13.82 15.82 Loading Grid 1 2 34,550 4 778 nmpyynnn 
HS2441 -- H2441 7284 Leyland 
H52442 -- H52442 6493 Leyland 

4961 -- £54961 1628 CES Sweden 
655051 -- 655051 1627 Piftin 
HSSb1A -- HOS61A 7985 Ford 

5 bop 04.82 08.82 Tubel0#9 1 001 .001 .001 0 0 bonnyyn 
40 bop 04.82 08.82 Flange 1 2001 .001 .001 0 0 oknnyyn 

4 cww 13,82 15.82 Support Grid 1 2 25 25 10 S25 apy y nnn 

4 bth 13.82 16.82 Base Tray 1 75 46 61 4 880 nmpyynyn 

5 A 16.82 17.82 Radiant Tube 7 2 54 54 0 550 oknnynn 
4 

4 

4 
4 

4 

5 

Ss 

  

ij 

1 
1 
4 
2 

sazia -- 2188 CES Holland 28 A 14,82 15.82 RoofRod 850 2 .25 1.9 1.9 0 0 oknnynan 
3A == 5724 Commonwealth 20 A 14,82 15.82 Sheath 421g 3 e20- Seb, Spat 1196 oknnynn 

92701 -- H52701 7087 Torrington 2 flr 52.99 52.99 Body Section 1 2.0 10) 94 Se 0 opnnynan 

0331 -- H55331 2655 Commonwealth 47 flr 11,82 15,82 Tube 1.250 2 1671.5 10.548 0 oknnynn 
jsb11 -- H5561! 7980 Ford 2 0 bop 14.82 17.82 Flange 1 001 .00! .001 2 0 bonnyyan 

612 -- H5S612 8485 Ford Z 5 s/t 12.82 17.82 TubeS 1/8#284 .25 21 88 0 0 oknnyyn 
2702 -- H52702 7088 Torrington 1 4 Ir 52.99 52.99 Drop Chute 1 2.5 40 57 1 0 opnanynn 

92703 -- H52703 7089 Torrington 1 4 flr 52.99 52.99 Large Flange 1 1 12y ie It 0 opnnynn 

13 -- H55613 8486 Ford 2 5S s/t 12.82 17.82 Throat 4inlg 25 .04 3.5 105 0 0 oknnyyn 
415ic -- E541Sic 1134 CES Sweden 50 5 flr 11.82 13.82 Grid 1 1.5 61.387 33 10500 oknnnan 
loA -- ES416A 1281 CES NAC 12. 7 A 07.82 08.82 Grid 56830 2 2 76 76 0 2515 oknnynn 

332 -- HSS332 5725 Commonwealth 20 4 flr 11,82 15.82 Blank 7/Bod 72 .005 .02 7 0 0 oknnynn 

iio -- E54l61 1282 CES NAC 24 =7«btS 05.82 08.82 Grid 28830 1 75 38 55 5 0 oknnyann 
4171 -- £54171 7222 CES Holland 2 14 flr 09,82 13,82 Jaws 2 «25 275 5.5 2 28 ooknnann 

259) =
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Bhs Index Main File 
  

54172 -- £54172 7515 CES Holland 2 
H5418A -- H5418A 7901 DiamondPower 2 
H52704 -- H52704 7090 Torrington 1 
H52705 -- 52705 7091 Torrington 1 
H54181 -- H54181 7902 DiamondPower 8 
HSS77A -- HSS77A 4432 ME Boilers 18 

-- H55771 4433 ME Boilers 18 
-- B54431 8060 Piftin 3 
-- £55211 2186 CES Holland 28 
-- H54691 1247 Wellworthy 10 

~~ £55212 2187 CES Holland 28 
-- H55772 4434 ME Boilers 18 

HSS773. -- HSS773 4431 ME Boilers 36 
454692 -- H54692 1478 Wellworthy 10 
HS5774 -- H55774 4435 ME Boilers 36 
E5522A -- £55228 7950 CES Holland 70 
452971 -- 52971 7837 SSEB 20 
H5S7BA -- HSS78A S413 ME Boilers 18 
HS5S781 -- H55781 5414 ME Boilers 18 
H55782 -- H5S782 S415 ME Boilers 18 
H55614 -- H55614 8490 Ford =. 2 
95783 -- HSS783 7495 ME Boilers 18 

E55801a -- ES5S801a 7976 CES Dengark 350 
£55221 -- £55221 2186 CES Holland 70 
H52706 -- H52706 7092 Torrington 1 
854432 -- 654452 8060 Piftin 15 
£59802a -- £55802a 7977 CES Denmark 88 
E55803a -- £55803a 5947 CES Denmark 875 

-- £50981 2184 CES Holland 135 
-- HSS615 7981 Ford 
-- H5S62A 7986 Ford 2 
-- H55621 7987 Ford 2 

5 

flr 09,82 13.82 Jaws 2 467 675 5.5 
A 08.82 09.82 Tube 6 ft 4 15 16 16 
fir 52.99 52.99 Small Flangel .75 5 iit 
flr 52.99 52.99 Lip End tebe cemeoO nas 
flr 06.82 09.82 Tube 2 3/Bod 2.3334 14.8 
A 14,82 15.82 ExpDoorAssy 6 1 
flr 11.82 15.82 Exp Door 1 
s/t 07.82 08.82 Tube 4.250d 3 
sh! 10.82 15.82 RoofRod 600 4 

1 

1 

9 opyn 

77 ok nn 
op nn 
opyn 

q 
n 
Q 

ok n 
3617 ok n 

ok nn 
92 okn nn 

oknny 

492 ok nnn 
ok n 

ty n 

ok n 
ok n 

ty n 

ok n 

2 
2 
0 

9 
0 
1 
0 
4 

0 
ben 07.82 10,82 Insert Grid 2 
shl 10,82 15.82 Rod Ext 250 0 
bop 12.82 15.82 Hinge Pin 0 

flr 11.82 15.82 Washer 21/82 125 .15 3 0 
ban 07.82 10.82 Base Grid 1 +3 2B 40 0 
bop 12.82 15.82 Split Pin 1 001 .001 .001 0 
A 14,82 15.82 RoofRod 870 2 125 2 2 0 
fir 06,82 09.82 Support Lug 2 .16 .7 3,75 150 ok n 
A 14,82 15.82 Gas SealAssy 3 = 75 64.5 64.5 0 ok n 
p/s 11,82 15.82 Gas Seal 1.67 62.590 18 0 ok n 

0 
0 
0 

1 
9 
0 
0 
0 
0 
u 

0 
7 

9 
7 
0 
0 
9 

  

001 .001 .001 

flr 11,82 15.82 Lug RH -33 1 2.25 18 ok n 
s/t 12.82 17.82 Tube 1220aa «5 28 69 2 

1 
1 

a okn 
flr 11.82 15.82 Lug LH 1 +3310 (2,25 18 

1 
4 

   

    

   

   

n 

n 
q 
n 
n 
q 
n 
n 
n 
n 
Q 

ok nn 
sh] 11,82 14.82 Guide +01 607 2.2 352 1748 ok nn 
shl 10,82 15.82 RoofRod 600 +05 1.38.10 72 n 
flr 52.99 52.99 Cover Plate 1 Ae 2 A n 
s/t 07.82 08.82 Tube 4.250d 15 .0673.7 96 0 n 

a 
fn 
Q 

Y 
Q 
a 

3 
0 

shl 11,82 14.82 Aligngent 19 .007 .08 4 95 

ok n 
op n 
ok n 
okn 
ok n 

72 okn 
shi 11.82 14.82 Spacer 12.01 .06 1 

shl 01.82 04.82 Coathanger 2 +05 1.05 4, 

#1r 12,82 17.82 Lug 1067 0.1 3 np y 
A 16,82 17.82 Radiant Tube 
bop 14.82 17.82 Flange 

2 S0 50 0 20 ok n 

& 001 2001 .001 2 bon 

S
u
k
 

e
R
 
O
e
 
O
e
 
O
O
 

O
R
 
e
e
 
O
O
O
 

e
e
 

P
2
2
7
3
 
2
7
5
5
5
3
3
5
3
5
5
5
5
 

3
 
3
5
3
5
5
3
5
3
5
3
5
3
 
5
3
5
5
5
5
5
5
 

6 
7 
1 

-- H56131 7992 BL Albion 0 ban 14,82 17.82 End Plate 2 .3 2,05 11,5 50 17) ompy 
~~ H55622 7989 Ford 2 bop 14.82 17.82 Tube27 5/8lg 1 +001 .001 .001 2 bon 
-- 52707 7093 Torrington 4 flr 52,99 52.99 Plate ie oo. deo a & op nn 
-- H52708 7094 Torrington & flr 52.99 52.99 Bracket 1 mo. io 1251S opnn 

-- H55623 7990 Ford 2 bop 14.82 17.82 Throat 4inlg 1 +001 .001 .001 2 0 bonny 
-- £55222 7951 CES Holland 70 bop 10.82 15.82 Rod Ext 270 1 +001 .001 .001 70 «0 ponny 
-- H5342A 5726 Land Pyros = 2 A 08.82 09.62 Sheath 60in 4 «65 5 C50 160 oknny 
=> H52709 Torrington 1 flr 52.99 52.99 Therso Tube 1 sO? 6S 0 opyyy 

231a -- H55231a 7934 BL Albion 50 cww 12.82 15.82 Corner Post 4 .083 2 19 52 654 nmpyyn 
o> H55432 7949 Lindsey Oi] 10 A p/s 10,82 12.82 Wall Support 2.75 16 64 4 995 sinynnn 
-- B5S511 3313 CPC 20 flr 10,82 13.82 Dog Tit 2 «475 6B 4) 620) ML ok nn an 

Sta -- E5445ta 1092 CES Sweden 50 shl 08.82 10.82 Grid 1 1 28 30 23 6667 oknonnn 
ib -- E54451b 1092 CES Sweden 25 shl 09.82 13.82 Grid 1 1 28.8 46.5 25 3333 okn nnnn 

-- H55251 7941 UOP Equitec 10 flr 14,82 17.82 Locking Bar 1 81.08 7.7 15 10 615 np yynnn 
~~ H5S341 3358 Babcock 5 flr 11.82 15.82 Deflector 1 a 14 3.5 5 271 oknanyn 

ait 

- 240 -
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: Ak: 
Index Main File 

H55252 -- H55252 7942 UOP Equitec 1 7 flr 14.82 17.82 TubeHangerf! 1 0.75 
E2761 -- E5276! 7794 CES GKN 32. oA p/s 09.82 15.82 Ret. Plate 
£52762 -- £52762 7792 CES GKN 326A scww 10.82 15.82 KeeperPin628 
H55253 -- H55S253 7943 UOP Equitec 30 7 fir 14,82 17,82 TubeHanger2 
H54523 -- H54523 4230 SeithClayton 5 5 bop 08.82 13,82 Pin 

7 

5 

Ss 185 10 432 myynn 

«5 26.330 592 sinynn 
Ae dermal - 7, 45 50 sanynn 

5832.7 6 30 995 mpyynn 

001.001.0015 0-fbo nny y 
001 .00! .001 125 575 cpnnnn 
1 Ze ay ez 0 oknnyy 

¥. 
f 
n 
f 

fi 

fn 

3 

H55254 -- H55254 7944 UOP Equitec 125 cpc 14,82 17.82 Screwc/wNut 
H55624 -- H55624 8493 Ford 2 

£52763 -- £52763 CES GKN 36 OA p/s 09.82 15,82 TubeGuide?86 
H59351 -- H5SSS1 Speardackson 1 4 flr 10.82 13.82 Bath 
HSS255 -- H55255 PF Equitec 10 7 fir 14.82 17.82 TubeHangerd 

3 
2 
d 
1 
1 

s/t 12,82 17.82 Tube3.75#62 1 
1 
1 
1 

£52764 £52764 N 36 oo op/s 10,82 15,82 Ret.Plate 3 4! 
2 
1 
6 
if 
7 
1 
1 

    

    

yn 
an 

    

5 133 tit sdk 
14 10) 614 apy yn 

    +3 26.336 445 si 
Gd) creel 749 sinyn 

n 

f 

n 

y 
hyn 

. f 

+001 .001 001 38134 cpm ann 
5 y 

n 

a 

a 

a 

  

H51941 -- HG1941 7751 BP Liandarcy 10 7 p/s 07.82 13.82 Tube Hanger 
HS5256 -- H55256 7946 UOP Equitec 35 304 cpc 14.82 17.82 Bolt3/4#80e0 
H55625 -- H55625 7981 Ford 6 5S flr 12.82 17.82 Lug 
H59257 -- H55257 7947 UOP Equitec 35 304 cpc 14.82 17.82 Nut 3/4 
HSS63A -- HS563A 7988 Ford 2 
H55631 -- H55631 7967 Ford 2 40 bop 14.82 17.82 Flange 
H55632 -- H55632 7989 Ford 2 5S bop 14.82 17.82 Tube27 5/8 

2 
2 

+067 0.1 3 6 0 myyyn 

+001 .001 00135 63 cpnnnon 
2 30 50 0 568 oknnyn 
+001 .001 .001 2 0 bonnyy 
001 .001 .001 2 9 bo 

5 A 16,82 17.82 radiant Tube 

HSS633 -- H55633 7990 Ford 5 bop 14,82 17.82 Throat 4inlg 1 001 .001 .001 2 0 bon 

H55634 -- H55634 8494 Ford S s/t 12.82 17.82 Tube3.75#32 2 1.5 14 41 2 ok n 

£52765 -- £52765 7792 CES GKN 36 6A cww 10.82 15.82 KeeperPin628 24 .02 .1 7 48 sen 

H55635 -- H55635 7981 Ford 6 0S 
H54524 -- H54524 4231 SeithClayton 10 5 bop 13.82 13.82 Wire 

ESbiila -- ESéi11a 3895 CES France 30 6 shi 10.82 10.82 Dog T4 

ES611ib -- ES6111b 3895 CES France 70 6 shi 11.82 14.82 Dog T4 
4 
4 

z 

a 

flr 12.82 17.82 Lug 6 0670.1 3 6 

   
   

           

0 
5 
0 np y 

001 .001 .001 0 0 ok n 
4 

0 

a
s
«
<
<
_
«
3
<
<
~
 

p
s
x
~
<
<
3
5
<
%
5
5
5
5
5
~
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4
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5
e
<
%
 

~ 
2
2
5
3
5
3
5
3
5
3
5
5
5
 
3
5
5
3
5
3
5
3
5
9
3
5
3
5
3
5
5
3
4
 
5
3
5
3
5
5
5
3
5
5
5
5
 

95 ok n 
5 okn 

+167 1.5 10.5 108 0 ok nl 
2 02 .16 4.8 300 818 sfn 

H55951 -- HS5951 2655 Land Pyros 107 flr 12.82 15.82 Tubel.25#18 
E5316! -- £53161 7836 CES Sweden 300 cww 08.82 10.82 Spacer 
HSS161 -- HS5161 8204 Wask 6 3 s/t 13.82 17,82 Tube 14300 1800 ok n 
HS5162 -- H55162 7940 Kask 6 3 256 np y 
653902 -- 653902 7882 Piftin 8 4 flr 11.82 12.82 Long SideY=\ 9 ok n 5 
£52756 -- £52756 7790 CES GKN 24 OA p/s 09,82 15.82 TubeGuide?B4 1465 sin 

2 osf on 

1 
2 
Z 
2 
1 
1 

3 flr 14,82 17.82 Cap 1 
1 
1 

£52757 -- £52757 7791 CES 6KN 24° 6A cww 09,82 15,82 Ret.Plate 4 

6 
4 
1 

1 
1 

  

<
3
 
5
5
5
5
3
5
5
5
5
9
 

5
K
%
5
5
9
4
u
"
%
5
K
 

5
%
 
5
5
9
5
5
%
«
K
5
5
5
 

n 

Y 
n 
f 
f 
f 
n 
q 

HS4S3A -- HS453A 7912 FHD 1 4 f 11,82 12.82 Tube 12ft lo 150 oknny 
361 -- HSS361 3078 Morganite 30 4 flr 09.82 12.82 Socket 380 ok ann 

HIS401 -- HS5401 7963 NEI 3203s flr 12.82 15.82 Stabiliser 4728 sfnyn 
402 -- H55402 4621 NEI 3203s flr 10,82 15.82 Ria 6280 oknnn 
441 -- HSS441 7958 Lindsey i] 60 6 bop 09,82 09.82 Bolt/Nut 870 bonnn 
O31 -- HS4531 2580 FHD 6 4 p/s 08.82 12.82 Tube 1.50d 2 0 oknny 

2766 ~-- E52766 7796 CES GKN 30 A p/s 09,82 15,82 Support 999 1 3403 ok nna 
4421 -- H54421 8483 Masterfil 18 84 «s/t 11.82 13,82 Tubel43od = 7 546 oka nan 

5952 -- HS5952 5725 Land Pyros 32 4 flr 12,82 15.82 Blank7/O#1/472 .008 02 7 7: 0 oknnynn 
097i =~ HSS971 3926 Oxyeetal 2 6 flr 13,82 16.82 Fan 17in 1 1.5 12.5 {7.2 2 330 ok nnann 
44422 -- H54422 8484 Masterfil 8 84 s/t 11,82 13.82 Tube 6 3/4od 8 =. 125 18.9 161 8 364 ok nnony 
211 -- H53211 7840 Hunslet 2 5S bop 07.82 08,82 Basket 1 +001 .001 .001 2 688 bonnann 

SOA -- HS456A 7537 BL Cars 2 4 A 12,82 13,82 Guide Rail 5 .5 36 36 0 M30 oknnynn 
4088 -- HS4088 7873 Superheater 150 66 cww 13.82 17.82 Ring Type 6 20 .OL .1 6 160 243 spnynny 

4087 -- H54089 7874 Superheater 150 66 cww 13.82 17.82 Plate type H 8 03.94 «16 «152 402 spnynny 

097i -- H54091 7866 Superheater 5933 69 cww 15.82 17.82 Block Type A 20 .005 .65 26 5960 8781 npyynny 
4092 -- H54092 7867 Superheater 914 69 cwwW 14.82 17.82 Block Type B16 .02 .3 14.5928 1462 npyynny 

4093 -- H54093 7868 Superheater 154 69 cww 14.82 17.82 Block Type C 4 +08 25 20 156 1401 mpyynny 

= 2h) =



Cronite Ltd Date:15.902.82 Timer16:05:06 Week No: 11.82 User:Saba pac 

  

  

    

   

  

   

  

    

1 
Main File 

HS4561 -- H5456l 2668 BL Cars a 4 flr 08,82 13.82 Rail 1 4 SH 44.20 0 oknnyyn 
E56101 -- £56101 4981 CES Sweden 30 5 bmm 12.82 16.82 Corner Post 6 «14 1.2515 30 737 oknnnnn 
E5323A -- E5323A 5654 CES Belgius 2 4 A 06.82 07.82 Rad. Tube S [5° 9090 0 1 oknnynn 
56102 -- £56102 4982 CES Sweden 10 5 cww 12.82 16.82 Centre Post 6 .06 .71 9 12 0 oknnonnn 
H54562 -- H54562 2670 BL Cars 2 4 {Ir 08,82 13.82 Extension 1 1 4 #8 0 9 oknnynn 
H54701 -- H54701 7916 Ferro 6B 260. 5 bam 08.82 13.82 Coathanger 8 .1 18 12.972 1687 oknnnnn 
454563 -- H54563 7538 BL Cars 6 4 Ir 08,82 13.82 Webs 3.167.326 0 0 tynnynn 

=~ H55671 Pennwalt 10 85 p/s 52.99 52.99 Hub End 1 583 18.6 31 10 ©1573 opyynyy 
-- £53231 8173 CES Belgiua 2 4 s/t 05.82 07.82 Tube 5 1/4od 1 1 3 68 OO 0 oknnyyn 

-- £53232 8112 CES Belgium 2 4 s/t 05.82 07.82 Tube 4 3/4od 1 1 3 71% 0 oknnyyn 
~- E56103 1426 CES Sweden 10 5 bem 12.82 16.82 Top Grid 1 B53 36 9 10 0 oknnnnn 

H55461 -- H55461 7959 Babcock 40) 1 cww 14.82 17.82 T Hanger Lug 12.033 ..7 24 «648 «=| 395 py ynnn 
H55471 -- H55471 7960 VanDerVieit 20 1 flr 13,82 15.82 Male Lug 2 ANT 11 10-200 155 mpy ynnn 
£52758 -- £52758 7792 CES 6KN 24 6A cww 09,82 15.82 KeeperPind28 24 .03 .1 7 24 55 senynnn 

H5S472 -- H55472 7961 VanDerVieit 20 1 flr 13.82 15.82 Feeale lug 2 125.3 2 20 224 mpyyonn 
656121 -- 656121 4556 CE 2 5 flr 12.82 15.82 Lead Pot 1 2.5 70 91.52 344 oknanon 
HSS911 -- HSS911 3517 Barltrop 4 82 flr 13.82 17.82 Paddle Lod AS 74 Moll okn anny 
H55912 -- H55912 3518 Barltrop 8 82 flr 13.82 17.82 Shaft Po Dae 9 oknnany 

—H56001 © -- H56001 5463 NEI 10 3 p/s 12,82 15.82 OrificePlate 2 .333 1.6 9.7 10 430 oknnnann 
E56041 -- £56041 8022 CES Italy 20 § s/t 10.82 10.82 Tube@B.9od 1 1 3 3 20 S73 oknonnnn 
H56051 -- H54051 2420 MoorekWright 2 4 Ir 12.82 15.82 Lead Pot LOR AS 2009:2: 270 oknonnnn 
653903 -- 653903 7883 Piftin 8 4 flr 11.82 12.82 ShortSideY=5 1 DEES en Wee 0 oknannan 
H56031 -- 56031 3085 CEGB 3006 flr 13,82 17.82 Male Spacer 12 .03 .12 4.2 36 67 oknannn 
H54801 -- H54801 7915 Babcock 5 7 flr 12,82 14.82 Conelmpeller 1 833 36.1 60 5 B15 spnynnn 
654251 -- 654251 1621 Piftin 6 4 btS 12.82 14.82 Support Grid 1 .5 30 50 6 996 sfnynnn 
H54892 -- H54892 2912 CEGB 2 6 flr 09.82 12.82 Lug 1 2292 1.1 4.1 2 0 oknannn 
H56061 -- H56061 6967 Berol 2 4 flr 52.99 52.99 Box 1 1,176.5 18 2 120 peyynon 
£53233 -- £53233 2502 CES Belgiue 2 4 cpc 05.82 07.82 U Bend 1 001 .001 .001 0 0 oknnynn 
E5324A -- E3248 7204 CES Belgium 1 4 A 06,82 07.82 Rad. Tube 162.6) Ai 45) 58 35?) ok nnynn 

241 -- £53241 8101 CES Belgius 2 4 s/t 05.82 07.82 Tube 12iod 3 33 19 55 0 0 oknnynn 
53242 -- £53242 8101 CES Belgiue 1 4 s/t 05.82 07.82 Tube 121 od 3 634 5.5 55 0 0 oknnynn 

243 -- £53243 7205 CES Belgium 2 40 bop 06.82 07.82 Flange 1 001 .001 .001 0 0 bonnynn 
244 -- £53244 7206 CES Belgium 4 4 flr 05.82 07.82 Angle 2 seen es 0 0 oknayon 

3245 -- £53245 7207 CES Belgiua 1 4 flr 05,82 07.82 Tube 2 «4.25 «8 649.25 0 0 oknnynn 
2759 -- E92759 7793 CES GEN 32. OA p/s 09.82 15.82 TubeGuide985 2.43 23 92 28 2084 sinynyn 
S911 -- B53911 7878 Piftin 2 4 flr 06,82 10,82 AdaptorPlate ! 1 822080 83 okannyn 

51432 -- 651432 1611 Piftin 4 8 flr 04.82 08.82 Inter Grid 1 2 82 112 2 1700 ok nnn 
246 -- £53246 7234 CES Belgium 6 5 bop 05,82 07.82 Lug 1 001 .001 .001 0 0 okanynn 
20A ~~ E5320A 1238 CES Belgiue 10 5 A 12.82 13.82 Grid Assy 14 .1 57 57 0 3440 ok nn ynn 

53201 -- £53201 1127 CES Belgium 20 § flr 10,82 13.82 Grid 1 1.6728 %6 20 0 myyyyn 
10104 -- S00104 Stores 10 4  p/s 08.82 10.82 FormerBaseS 1 1 1% 32-10-70 oknnnnn 

03202 -- E53202 3121 CES Belgium 40 5 flr 10.82 13.82 Clip 4 08 .2 3.2 40 0 mpyyyon 
j3912 ~~ 653912 7879 Piftin 6 4 Ir 08.82 10.82 Support Rack 1 sda oe 105 drannan 
1401 -- G51401 7716 Piftin 11 4 baw 03,82 06.82 Frame 1 +3) 8.2516 0 388 ook nnnan 
6062 -- H56052 6968 Berol 2 4 flr 52,99 52.99 Lid 1 oo 14 4 2 0 pennnonn 

S2he =
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E56071 -- £56071 1191 CES Swiss 5 5S btS 11.82 14.82 Base Grid = 1 75 37.6 3 1895 okn anon 
54951 -- E5495! CES France 4 5 flr 53.99 53.99 Grid Em | temeeey) 4 384 hc yy nnn 
654241b -- 654241b 1622 Piftin a 5 bam 12,82 14.82 Base Tray 1 see 278 «onpyynonn 

H54931 -- H54931 1287 Prestige 10 5 cww 23.82 29,82 Tray 2 167 3 285 oknnnyn 

£53203 -- £53203 4402 CES Belgium 40 5 cpc 09.82 13.82 Bolt!/2#2.5 1 001.001, 0 oknnyyn 
H54971 -- H54971 2774 Laporte 1 4 flr 12.82 17,82 Damper Plate ! 3 61.5 330) ok nnnyn 

£56072 -- £56072 1192 CES Swiss 15 5 bt5 11.82 14.82 Inter Grid 1 24.8 0 oknannnn 
ES614A -- E5614A 5438 CES Sweden 1 4 A 16,82 17.82 Fan 2 232) oknnynn 
56141 -- £56141 5439 CES Sweden 1 4 #1 12,82 17.82 Fan 1 9 finnyyn 
£56142 -- £56142 5440 CES Sweden 1 4 flr 13.82 17.82 Shaft 2 0 oknnyyn 
£53204 -- £53204 4403 CES Belgium 40 5 cpc 09.82 13,82 Nut 1/2 bsw 1! 0 esnnynn 
HS616A -- H5616A 5275 Babcock 8 6 A 16.82 17.82 Gas Baffle 3 1104 oknnynn 
H56161 -- H5616! 5276 Babcock 8 6 Ir 13.82 17.82 Channel 2 9 oknnynn 
H55481 -- H5S481 2075 Plibrico 120. 6 cww 10,82 14.82 HTAH Beil 6 870 oknnnnn 
H56162 -- H56162 2051 Babcock 16 6) cww 13,82 17.82 End Plate 98 0 oknnynn 
H5549Aa -- H5549Aa 2801 Steel Cords 20 4 A 12.82 13.82 TubeAssyl0ft 6 1480 oknnyonn 
HS617A -- HS617A 5277 Babcock 8 6 A 16.82 17.82 Gas Baffle 3 0 0 oknnynn 
H56171 -~ H56171 5278 Babcock 8 6 ir 13,82 17.82 Channel 2 8 0 oknnyon 

E53391 -- E53391 1171 CES Italy 8 5S btS 08.82 09.82 Tray 1 «75 20 26.56 628 sinynnn 
H55022 -- H55022 6568 NEI 4 3 p/s 13.82 29.82 NozzleTip OH 1 wae 179 200 4 6386 okninyn 
H54201c -- H54201c 3079 Glossop 1 ht 69 p/s 14.82 17.82 Ingot 1h 750 1000 0 383 oknnnann 
HS5S49Ab -- H5549Ab 2801 Steel Cords 20 4 A 15.82 16,82 TubeAssyl0ft ee ‘ org 1480 oknaynn 
H55491a -- H55491a 2802 Steel Cords 134 4 flr 10.82 13.82 Tube 1 3/8od 2 9.125 1.4 5.25134 0 okanynn 
H53401 ~~ H53401 5241 NEI 10 3 pfs 04.82 09.82 Air Swirler 1 1 10 13.9.9 2640 oknanyn 
H56172  -- H56172 2051 Babcock 16 6 «cww 13.82 17.82 End Plate 8 .025 46 6.7516 0 oknnynan 
H55491b -- H55491b 2802 Steel Cords 134 4 flr 13.82 16.82 Tube 1 3/8od 2.125 1.4 okanynn 
H55501 -- HS5501 3340 DiamondPower 10 4 = flr 11.82 15.82 Jet 2 2092.1 9,3 oknnnnan 
H52381 -- H52381 7824 WildBarfield 2 5 bop 07.82 08.82 Liner Sinch 1 001 .001 09 bonnnann 
HSS511 -- HSSS11 4301 Steel Gauges 50 4 p/s 10.82 13.82 Nose 7/8 6 041.3 oknannan 
H56181 -- H56181 2736 Babcock 32 6 ~=bop 15.82 17.82 Ret Strip 1 001 .001 . bonnnann 
H56191 -- H56191 8005 Barltrop 1 6 s/t 11.82 14.82 TubeSint2.751 1 3 3 oknnannn 
H52382 -- H52382 7825 WildBarfield 2 5 bop 07.82 08.82 Liner Binch 1 001 .001 bonnnnn 
£50081 -- E56081 CES Norway 11 8 flr 52.99 52.99 ChargingGrid 1 1.67 42 opyynnn 
H54201d -- H54201d 3079 Glossop 2ht 69 p/s 19.82 21.82 Ingot Tht 5 750 oknannn 
00961 =-- H5596) CEGB 12. 4 flr 52.99 52.99 Brick Shelf 1 833 15 op yynnn 

653931 -- 653931 7881 Piftin 48° 4 cww 09,82 11.82 Support Bar 6 .05 1 oknnnnn 
93941 -- 653941 7880 Piftin 72 4 cww 09,82 11.82 Loading Bar? 4 = .083: 1.5 bknannn 
Sos12 -- HSS512 2608 Steel Gauges 100 4 p/s 10.82 13.82 Nose 11/4 6 .07 15 oknnann 
49961 -- H49961 7639 Normalair 59 6 flr 49.81 52.81 Butterfly 6 13 .3 sinynny 

53951 -- H53951 8093 MurrayWilson 6 6 s/t 20.82 23.82 Tube 4 1/2od 1 1 108 oknnann 
99962 -- H55962 CEGB 24 4 flr 52.99 52.99 Fin 2 .333.2.2 opyynyn 
S552A -- HS552A 5736 BL Cars { 4 A 13.82 14.82 Base Plate 2 1.5 58.5 oknnynn 
48141 -- H4B141 7551 BL 20S p/s 38.81 18.82 Spacer Bush 24 .02 .4 oknnnny 
S398A -- HS398A 7954 Caterpillar 2 5 A 12,82 13.82 Basket Assy 4 5 252 oknnynan 

3981 -- H53981 7955 Caterpillar & 5S flr 10.82 13.82 Basket Sect. 1 1 66 sfny yan 
5832 -- H55832 John Littler 4 4 bem 52.99 52.99 Grid 1 <0 NGG oyynnn 

3421 -- H53421 2655 Land Pyros 7 4 flr 06.82 09.82 Tube 11/4 2 AT 15 oknnynn 
4201e -- H54201e 3079 Glossop 2ht 69 p/s 23.82 25.82 Ingot Tht 5 750 oknnnnn 
4201¢ -- H54201f 3079 Glossop 2ht 69 p/s 27.82 29.82 Ingot Tht 5 = 750 oknnnnan 
5521 -- H55521 4397 BL Cars 1 4 flr 11.82 14,82 Plate ie acb>) oe okanynn   - 2h3 -
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#56022 -- H56022 Land Rover 5 
H56023 -- 56023 Land Rover 10 
E5428A -- E542BA 9231 CES Canada 1 
£54281 -- £54281 2204 CES Canada 2349 shl 09.82 12.82 Centre Link 
£54282 -- £54282 2237 CES Canada 81 shl 07.82 12.82 Side Link 
H56024 -- H56024 Land Rover 50 § flr 52.99 52.99 Spacer £ 

£52767 -- £52767 7797 CES GKN 24 6A p/s 09,82 15.82 Support 1002 
£52768 -- £52768 7798 CES GKN 48 6A p/s 09.82 15.82 Bolt 1001 

bas 52.99 52.99 SupportPlate 53317 345 928 opyyny 
2033 10.4 24 10 1091 opyyny 

59 40 © 3300 3300 0 12474 okhnonyn 
+03 1.2 10 680 0 oknnyn 

203 1.5 5 0 0 oknnyn 
.055 .73 23.5 60 9278 ~opnann 
+33 27) 45° «22)0«1873 sinynn 
12 8 64 44 1505 sinyny 

1 

1 

1 

6 

1 

1 

3 

1 

1 
3 

1 

1 
4 

1 

1 

1 

8 

1 

1 

baa 52.99 52.99 Plate 1 
A 11,82 12.82 Belt 3 

4 

2 
1 

1 
4 

1 

2 

1 

T 

1 

8 

1 

1 

1 

1 

1 

1 

1 

8 

H55522 -- H55522 5737 BL Cars 1 4 flr 11,82 14.82 Extension!2 1 65 13 0 0 oknnyn 
H54201g -- H54201g 3079 Glossop 2ht 69 p/s 32.82 34.82 Ingot ht 5 750 1000 2ht 765 oknnnn 
H54201h -- H54201h 3079 Glossop 2ht 69 p/s 35.82 38.82 Ingot ht 5 750 1000 2ht 765 oknonn 
H5601A -- H5601A Land Rover 6 S A 92.99 52.99 Fixture 1 16.5 16.5 0 1577 opnnyy 
HS4211  -- H54211 3079 Glossop Lht 52 p/s 53.99 53.99 Ingot ht 5 750 1000 1 ht 525 hon nnn 

-- H56011 Land Rover 6 5 bas 52.99 52.99 Plate A +667 7.8 16 6 0 opyyyn 
-- G5555A 5556 CE 5 5S A 13,82 13.82 Pot!5.75#18 Ho erereh 2000 oknnyn 
-- H54221a 1167 Vauxhall 2 5S bam 07,82 10.82 TSM Grid + (8 13.5.0 105 okn any 

HS4221b -- H54221b 1167 Vauxhall 2 5S bas 09.82 14.82 TSM Grid 5 8 13.50 105 oknnny 
65554A -- G5554A 5958 CE 1 S A 12,82 13.82 Pot18#24 6 132 132 0 600 oknnyn 
H56012 +- H56012 Land Rover 6 5 bas 52.99 52.99 Plate B +6678 16 6 a opyyyon 
H55561 -- H55561 3559 Babcock 1 3 p/s 10,82 13.82 Yenturi End v.25 3 0 248 oka nny 
HSS99A -- H5399A 7956 Caterpillar 2 5S A 12,82 13.82 Basket Assy 6 276 276 0 2392 oknnyn 
H53991 -- H53991 7957 Caterpillar 8 5 flr 10.82 13.82 Basket Sect 1.1769 100 8 0 sfnyyn 
€55571 -- E55571 1069 CES NAC 20 5 baw 10.82 13.82 Grid 5 20.527 0 1362 okn nnn 
H54001 -- H54001 1630 Caterpillar 4 5S flr 10,82 13.82 Grid 2.3395 152 4 1654 sfnynn 
HS6013 -- H56013 Land Rover 24 5 cww 52.99 52.99 Tie Bar +04 «059 12) 240 opyyyn 
H56021 -- H56021 Land Rover 110 5 cww 52.99 52.99 Spacer Tube 12 .033.5 15 120 624 opyynn 
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£52769 -- £52769 7799 CES GKN 2 6A p/s 09.82 15.82 Support 1003 233.30 50 22) «1987 sinynn 
£54283 -- £54283 2238 CES Canada 81 5 shi 07.82 12.82 Side Link 03 15 5 2 0 okanyn 
HS3351 -- HS3351 3664 Glosssop 2ht 52 p/s 53.99 53.99 Ingot ht 1.5 250 350 2ht 500 henonn 
H53422 -- H53422 5725 Land Pyros 2 4 p/s 08.82 09.82 Blank 2.001 01 .01 0 0 oknnyn 
HS3451 -- H53451 7931 Serck Glocon 10 91 p/s 11.82 14.82 100mm Cage +67 8 16.510 528 sfnynn 
H56025 -- H56025 Land Rover 50 5 flr 52.99 52.99 Spacer F +083 .86 23.556 278 opnonn 

6026 -- H56026 Land Rover 25 5 bop 52.99 52.99 Loading Bar 001 .001 001 25 319 bonany 
j6281 ~~ H56281 3079 Ingot Tht 57 p/s 11.82 11.82 Ingot ht 5 750 1000 1 ht 885 ok nanan 

#56271 -- H56271 3447 Glossop Tht 69 shi 11.82 11.82 Stick ht 5 750 1000 1 ht 698 oknannn 
96291 -- H56291 3447 Glossop Tht 76 shl 11,82 11.82 Stick ht 5 100 150 tht 1331 pknoan 
96221 -- 56221 Blue Circle 12 6 flr 52.99 52.99 Seoaents 2.33.98 144 12 2520 opyyny 

95921 -- H55921 72973 d.Moncrieff dmetr 6 bop 11.82 12,82 Bar3Bae dia 001 .001 001 baetr 0 bonnnn 
6151 -- H56151 NEI 4 7 #1r 52.99 52.99 Spacer +667 5.6 12 4 525° opy yan 
3112 -- ES3112 7843 CES Belgiua 32 3 cww 07.82 09.82 Plate 0035 622 5.5 0 92 oknonan 

3116 -- £53116 7845 CES Belgiue 156 3 cww 07.82 09,82 Plate 20. 02: «007 «4.5 0 225 ok nanan 
S117 -- ES3117 7846 CES Belgiue 156 3 cww 07,82 09,82 Plate 20 4.02 «008 5 0 3200 ok nonin 
3118 -- E53118 7847 CES Belgiue 76 3 cww 07.82 09.82 Plate 16 .02 .07 3.5 0 260) oknnan 
3461 -- H53461 7841 Normalair = 8 57 flr 09.82 10.82 Ring i 1 13.5 27 0 670 sinynn 
3611 -~ ES3611 2184 CES Holland 500 4 shi 07.82 10.82 Coathanger 2 .05 1.05 4.5 244 3600 okn nnn 
6152 -- H56152 NEI 4 7 flr 52.99 52.99 Spacer 1 +667 5.6 120 4 250 opyynn 
3631 -- HO3b31 7933 BSC 3 86 flr 11,82 16.82 Cassette Pea ate is) 8 939 sfnyny 

mie Wine
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HSG153 -- H56153 NEI 
H5402A -- H5402A 7884 BL Cars 
54021 -- H54021 4510 BL Cars 
54022 -- H54022 4511 BL Cars 
HS403A -- HS403A 7885 BL Cars 
H54031 -- H54031 4509 BL Cars 
H54032 -- H54032 4511 BL Cars 
H56154 -- H56154 NEI 
ES4051 ~~ 1 4627 CES Sweden 
£54061 -- £54061 1620 CES Sweden 
H56201 -- H56201 1179 Rolls Royce 

flr 52.99 52.99 Spacer 1 +667 5.6 12 7 438 opyynn 
A 09,82 10.82 ChainGuideRH 2.544440 MS ooknanyy 
flr 07,82 10.82 GuideRailRH 1 3 38 67.80 0 oknanyn 

flr 07,82 10.82 Extension 1 1.254 10.70 0 oknnyn 
A 09,82 10.82 ChainGuideLd 2.5 44440 315 ook 
flr 07.82 10.82 GuideRail LH 1 3 38 67.80 0 ok 
flr 07,82 10.82 Extension 1 1.256 10.70 0 ok 
cww 52.99 §2.99 Support 4 js 25 

flr 07.82 10.82 Fanhead 17 1 Be] 
t 5 

1 

>
=
<
2
3
5
3
 

    

es bma 06.82 08.82 Guide Grid 

Eo
 

es
 
e
p
 

oe
 

ee
 
e
e
 

7 24,49 990 pennn baa 52.99 52.99 Grid 3 
H54094 -- H54094 7869 Superheater 154 69 cww 14.82 17.82 Ring Type C 16 .01 .3 
HS4095 -- H54095 7870 Superheater 298 69 cww 14,82 17.82 Block Type D 16 .02 .4 
H54096 -- H54096 7871 Superheater 150 69 cwi 
H54097 -- H54097 7872 Superheater 298 69 cwi 

y 
n 
a 
q 
A 

fq 
q 
n 

‘ a 
14,82 17,82 Plate TypeE 8 .03 1 17 152 420 myynon 
14,82 17.82 Block Type F 16 .02 .54 17.6304 519 nmpyynn 

H54098 -- H54098 7873 Superheater 150 69 cww 14.82 17.82 Ring TypeG 20 .0L .f 6 160 249 mpyynn 

54099 -- 54099 7874 Superheater 150 69 cww 14.82 17.82 Plate TypeH@ .03 .94 16 152 420 mpyynn 

y 
Q 
n 
n 
n 
a 

¥ 

i 
Y 
a 

z
=
 

H56251 -- H56251 1242 Vauxhall 2 5 baa 52.99 52.99 Grid Plate 1 75 10.515 2 453) penn 
£54284 -- £54284 2239 CES Canada 81 5 shi 07,82 12.82 Side Link 2 .03 1.4 5 0 0 oknany 
E4285 -- £54285 2240 CES Canada 81 5 shi 07.82 12.82 Side Link 1 03 14 5 0 Q oknny 
£54286 -- £54286 2105 CES Canada 162 5 cpc 08.82 12.82 Step Washer 1 001 .001 .001 0 0 esnny 
£54287 -- £54287 2106 CES Canada 162 5 cpc 08.82 12.82 Plain Washer 1 001 .001 .001 0 0 esnny 
54288 -- £54288 2111 CES Canada 162 5 bop 08,82 12.82 Rod 1 +001 .001 .001 0 0 bonny 
H56252 -- H56252 4322 Vauxhall 305) flr 52.99 52.99 Spigot B 04.3 7.5 32 (0 pennn 
H56253 -- H56253 7406 Vauxhall 4 5 flr 52.99 52.99 Support Post 1 9.417 2.667 4 0 ponnan 
H56254 -- H56254 2428 Vauxhall 2 5 cww 52.99 52.99 Centre Post 6 033 1.9 16 6 0 pennn 
H56211  -- H56211 VF Engineer 2 81 flr 52.99 52.99 L/H Angle {1 .75 4.6 iL 2 183 opy yn 
H56212 -- H56212 VF Engineer 2 81 flr 52.99 52.99 R/H Angle 1 cid 466 11 2: 184 opyynn 

HSS94A ~~ HSS94A RHP Bearings 2 5S A 16,82 17.82 Radiant Tube 3 1 85 85 0 760 oknnyn 
HSS?41 «== 55941 RHP Bearings 2 5S bop 16.82 17.82 Bend U 1,001 .001 .001 2 0 bonnnn 
H55942 -- H55942 RHP Bearings 2 5 s/t 13.82 17.82 Tube4. 75855 1 1 36.684 2 0 oknnyy 
H55943 -- H55943 8163 RHP Bearings 2 5S s/t 13.82 17.82 TubeS.25#50 1 1) 32 5) 2 0 oknnyn 
HSS89A -- HSS89A RHP Bearings 2 5 A 16,82 17.82 Radiant Tube 3 10 (95 950. 900 oknnyn 
55891 -- H55891 RHP Bearings 2 5S bop 16.82 17.82 Bend U 1 001 .001 .001 2 0 bonnyn 
59892 -- H55892 RHP Bearings 2 5S s/t 13,82 17.82 Tube4.75#70 1 1 46.6 84 «2 0 okanyy 
30893 -- HSS893 8163 RHP Bearings 2 5 s/t 13.82 17.82 Tubes. 25865 1 1 41.669 2 0 okanyn 

= 2h5 = 
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List of foundry personnel contacted 

1. 

LG's 

Mr. B. Smith, Director 
Knowels Foundry 
Willenhall, Wolverhampton. 

Mr. R. Wright, Production Control Manager 

Aeroplane and Motor Aluminium Castings Ltd. 

Erdington, Birmingham. 

Mr. R. Cooper, Data Processing Manager 

John Harper and Co. Ltd. 

Willenhall, Wolverhampton. 

Mr. N. Newton, Managing Director 

H. Broadbent & Sons Ltd. 

Aston-under-Lyne, Lancs. 

Mr. C.J. Batty, Data Processing Manager 

Cronite Ltd. 
Crewkerne, Somerset. 

Mr. R. Wooton, Technical Director 

Bradley & Foster Ltd 

Wednesbury, West Midlands. 

Mr. J. Kruger, Managing Director 

Butterly Foundry Ltd. 

Ripley, Derbyshire. 

Mr. J. Pearson, Director 

Hockley Foundry Co. Ltd. 

Hockley, Essex. 

Mr. K. Gamble, Production Director 

Stone Manganese Marines Ltd. 

Charlton, London. 
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