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A systems approach to the design of procedures necessary for

the organisation of Student Training Flights

SUMMARY
The project was designed to familiarise the group with the use of
system design techniques. The objective was to syanthesis a system which

would be suitable for providing training flights for students at The
College of Aeronautics, Cranfield.
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Intgodugtiog
Until recently designers have had no procedures to follow in deter=-
mining the optimal and feasible solution to a systems problem.

The following report describes the procedure adopted for the design
of a system, without reference to the details of the present system.
It is however necessary to have a fundamental knowledge of system design
procedure. This knowledge of methods and technigues was supplied from a
series of twenty lectures given at the Ergonomics and Systems Design
Laboratory, Cranfield, and the report is therefore based on this approach
to systems design.

Under consideration is the colleges training flight system which is
intended to give students some experience in handling aircraft. There
are four Auster aircraft and two pilot/instructors, with only these resources
available the number of students it is possible to train is limited, and
hence it is necessary to have a system which gives the maximum number of
flying hours possible for training flights at times when it is convenient
for the students.
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The procedure is carried out on the assumption that the system is best
designed with no investigation into the present system. Thus any problems
encountered in the present system do not affect the new design.

Procedure

P ]

The standard recommended procedure is as follows:

a. Determination of inputs and outputs
b. Beparation into sub-systems



c. Allocation of functions.

d. Determination of linkages within sub-systems.
e. Determination of inputs from other sub-systems.
f. Interface design

g. Design for maintenance

h. Design for production.

a. Determination of Inputs and Oufputs

In considering any system it is necessary to determine what information
is required from the outside world, in conjunction with what is sent out
from the systen. This is represented by a one block diagram with arrows
pointing towards the block indicating inputs and arrows pointing away
indicating outputs; the block representing the whole system.

b. Separation into Sub-systems

A system may contain many sub-systems. The sub-systems are described
not as individual activities but as overall functions (e.g. maintenance).
These denote what each sube-system does in order to fulfil the overall
requirements of the system. If reference is made to the overall system
diagram (Diag. 13) three dividing lines will be observed separating the
three sube-systems; the circular line indicates a separation between the
system and the outside world.

c.  Allgcation of Function

After the division into sub-systems it becomes possible to develop
each independently of the others. The main difficulty in this is the
allocation of functions. It becomes necessary to have a knowledge of
what the sub-system represents and what it entails. (e.g.:~ co=ordination
of students, instructors and planes for flying). Hence it is necessary
to ask the present system 'what does the sub-system do and what it is hoped
it will fulfil?’

Having obtained this background information it is now possible to
divide the sub=-sysbem into functions. This is represented by a block
on the diagram with the function written inside. The functional blocks
only indicate what it does and not how it is achieved (e.g. scheduling);
again these functions are allocated without reference to the present system.

d. Determination of Linkage

Having decided what functions are necessary to achieve the objectives
of the sub-system; it is now possible to decide on the objectives of each
function and what information is necessary to achieve these objectives; in
order to make each function operate efficiently and with the least amount
of work involved. The lines from one functional block to another indicates
this information, the arrows show in which direction it is flowing. At
this stege no design of how it is conveyed takes place.



e. Determination of Inputs from other Sub-systems

When the sub=-systems have been designed it is necessary to
determine what information is required from other sub-systems and what
should be conveyed to them. In order not to work at cross purposes
and because each sub~system knows 1ts own requirements, each sub-system
describes the information linkasges that flow intc 1t from the other sub-
systenms. The information as before being indicated by the line, the
direction of flow indicated by the arrow. These linkages are those
crossing the sub-system division lines as shown in the overall system
diagram (Dlag 13).

f. Interface Design.

Having decided what information is needed by the functional block
and which source this information is to come from, it is necessary to
establish in what form the information is to be transferred. (e.g. wall
charts, forms) . For this purpose each sub-system designs its own
interface without reference to the present system and other sub-systems.
It is essential however to come to a basic agreement between sub-systems
as to what are the criteria for any particular information trsnsferring
mechanism (e.g. forms, size of:« half gquarto and quarto).

g. Design for Maintenance

This requires a consideration of how well the system envisaged will
function if particular failures occur and in particular, how easily it
may be adapted to sulit changes of objectives.

h. Design for Production

This is the crucial stage at which the detailed practical problems
encountered in implementing the new system are considered and the system
is modified accordingly.

g. and h. were not completed on this project because of shortage of
time,

Definition of objectives
Overall Objective: To provide flying experience to those aeronautical
students who are able and keen to learn to fly.

Aeronautical students are defined as those students on D.C.Ae.
courses.

The diagram below shows the various inputs to the system on the left
hand side and the output from the system on the right hand side. The
inputs of Students, Aircraft, Pilots,and Service Operators are similar in



that they all concern physical inputs and availability information inputs.
The spares and fuel are similar in that these inputs are made up of actual
delivery of spares and fuel from an cutside cupplver, and information
concerning delivery dates, etc. The weather and 'air traffic controll
are obvious factors which will affect the output of training flights, and
therefore information concerning these must be fed into the system.

The output is training flights, the optimum number being such that

each keen and able student can have as much flying as he wishes up to
a maximum of 40 hours.

_—n----n - - ..-—n—--——-—-—-—-—q-—u—u-- -y o -

Students
Aircraft
Pilots
»
Service operators Training
5 i
Spares Flights
i
Fuel
&
Weather
Bt
A.T.C.
2

Objectives: to co=-ordinate aircraft students and instructors so as to
optimise the number of flying hours available for training
flights, subject to the following limitations:-

(1) L aircraft

(i1) 2 instructors

(iii) the existing facilities of maintenance and spares
departments

(iv) weather conditions.

_The inputs to the operations sub~system are:~

(i) aircraft
(ii) pilot=-instructors
(iii) students
(iv) weather

The output is a training flight.
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Division into and definition of functions (see Diagram 2)
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(1)

(2)

(3)

(5)
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(a) long-term availebility of pilot-instructors

(b) long=-term availability of students

(c) long-term availability of aircraft

(d) long-term training flight schedule

(e) aircraft condition and demand (from maintenance)

Comparator - this function is one of assimilating the

relevant data from information store, so as to facilitate
the decision making function.

Decision Maker - uses information from the comparator and
the information store to affect re-scheduling as and when
necessary .

The inputs to the decision making function are not all of
the same order of importance. The order of importance finally
decided on wasi=

(1) veather and aircraft
(ii) students
(iii)  instructors

The sub=-system (see Diagram 5), is represented using electronic
logic circuit symbols, each symbol being a decision making function.

Scheduler - from the data in the information store, the scheduler

- - - v

organises a timetable showing long-term obligations of pilot-
instructors and students.

Re=-scheduler - the re-scheduler is activated by the decisionw-

s e e a ot N W

maker function, and on the basis of information on short-temm
obligations of students and pilots.
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Diagram 2. TFunctions necessary in operations sub=-system
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Definitions and Design of Interface Elements (see Diagram L)
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Short-term availability to comparator
to pilots « present or ill, etc.?

students - turned up or excused

how many useable, has pilot made

occurred?

Comparator to Decision maker -

consists of maeking a mental note

of information in (1)

Decision maker to Rewscheduler -

if (2) is affirmative, need to
re-schedule (or scrap a flight)

Re-schedule to pilots | flying
Re-schedule to students| on/off

Long=-term availability to
information store
pilots

students

alrcraft condition and demand

Interface Design

- -~ . -

a) phone
b)  verbal or phone
¢) verbal information

memory storage

thought process

a. to pilots - verbal
message Or phone.
b. to students - phone to

Lanchester Hall and
parties to broadcast
'until further notice
flying on/off', and
also Stafford Cripps
bldg. to record flying
on/off - and time on
blackboard.

a. pilots decide
among themselves.

b. timetable - students
preference. (Fig. 4 and 5
Fig. 6 posted on Flight
notice board weekly.

c. chinagraph chart. Fig. 1.

d. verbal or phone
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Disgram L. Complets subesvstem for operations
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: T
Hours to} Hours to| Hours to {Hours to | Hours to] C.of M. Date

Alreraf® | “mpock | Check | Check | Check Check | Expires
1 2 3 L 5

WALL CHART (PERSPEX COVERED) - DETAILS FILLED IN DATLY USING CHINAGRAPH
PENCIL.

- - - -

EXERCISES | Total Total Hours to
Dual Solo Solo
Hours Hours Flight

STUDENTS.
NAME 121345 {1181 19] 20

|

WALL CHART (PERSPEX COVERED, DETATLS ENTERED IN CHINOGRAPH PENCIL).  DUAL
'TICKS' BLUE, SOLO 'TICKS' RED. TIME UP TO FIRST SOLO FLIGHT ENI'ERED IN
APPROPRIATE BOX.

. - o . o

FLYING ! i § { f

P
ft
\A

HOURS 9.15-10.00‘l0.00-lO.M5ilO.kS-ll.ﬁO’ll.§O~l2.lS’lb. -15.00{15.00-15 .45 15.45~l6.50

ot

MON .

TUES.

WED.

THURS.

FRI.

WALL CHART WITH SLOTTED BOXES. CARDS BEARING STUDENT'S NAME INSERTED IN
SLOT (BLUE - DUAL Sb%®-, RED - S0LO §TS-) TWO CARDS/BOX WHERE POSSIBLE.



Information flov along chamnel (contimued)  Imterface design (contimued)

6 a. Information store to schedule ,

: b. Schedule to information store wall charts (Fig. 3)

i.e. information on students,
pilots and aircraft sorted
and tabulated into a schedule.

7. a. Schedule to students, a. 7printed notice -~ weekly on
i.e. information on weekly Lanchester Hall notice board
obligations (Fig. 6)

b. Schedule to pilots = b. printed rota weekly (Fig. 7).
information on weekly
obligations

8. Post~flight feedback to
information store.

a. Information on students = a. wall chart (Fig. 2) and verbal.
‘amending information store '
chart.

9. a. Information store to Decision a. colour code schedule chart
Maker and back « review of ' '
students progress

b. to alter training programme - b. change colour coded card or remove
i.e. remove students from completely. If removed, written
training flighté if not up to communication to student (or
standard or change their colour verbal).
code if now solo, thus causing
schedule changes. If a student
is removed - communication to
individual in question.

10 Weather condition and forecast Written bulletin
from A.T.C. to Decision Maker Also inspection of barometer

(experience).
il. Information store to Wall charts and various schedule$

comparator. Collection of
data in order to facilitate
decision making.

already noted.
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The training flight programme is being arranged, please complete
the proforma below showing free periods and free afterncons. Alternate
week free periods are not to be shown. If programmed for a period shown
as free, the student should be available and report to the flight.
Missing a period programmed can mean suspension from flying training.
Consideration should be given to any sports team commitments in
completing the proforma.

NAME: +eonena ceessesscnesssane HALL AND ROOM NO.: ...... esenoenecosts

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
0900~1000
1000~1100
1100-1200
1400-1500

Figure 5 Students' Proforma for Wednesday afternoon and week-end flying

W e W G G K Vo S e U WO A 0 W W G G DD BN WS T B W A A S W SRS s B R O AU TR S A G GO TS T G B e T AR e U NS AR B N R R R s G e S S

Training Flights

Please enter your name in the appropriate space below if you would
like to be considered for a training flight at these times.

Flying schedule for week ..ccecvccncoans susen

TIME WEDNESDAY SATURDAY SUNDAY

10.00=~11.00

11.00-12.00

12.00-13.00

13.00~14.00

14.00-15.00

15.00=16.00

16.00~17.00




Figure 6 Students’ Schedule (% quarto)
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STOINIS | MOWDAY  TUESDAY  WEDIESDAY  THURSDAY  FRIDAY
Flying Flying
Hours Hours

Figure 7__ Instructors Schedule (3 guarto)

'@Iﬁmwom MONDAY  TUESDAY  WEDNESDAY  THURSDAY  FRIDAY
Plying Flying
Hours Hours
Flying

Hours




Maintenance Sub=system
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Objectives

a) To keep at least two aircraft operational,
b) To meet the requirements of the Air Registration Board.

This entails doing both routine maintenance and emergency repairs.
The necessary inputs and outputs are shown opposite.

Diagram 5. Objectives of Maintenance Sub-systems

B T e L

Requests for maintenance
or repair

Long term and short term

Short term and long term
gircraft availability

ow
demands for aircraft 4
>
Fuel
—>
Demands for spares and
Spares fuel -
o prad
1
Requests for aircraft
Log~book data >
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Division into Functions
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The functions included within the maintenance section arej to a
large extent, governed by existing requirements such as A.R.B. specifi-
cations. However, an attempt has been made to determine the functions
which are necessary to carry out the objectives of the sub=-system as well
as to meet other requirements which are unavoidable.

The following functions were found to be necessary:

1. Routine Maintenance Scheduling:

Aireraft have to be serviced at regular intervals of both flying time
and calender time. This function ensures that A.R.B. servicing time
requirements are met.

2. BExamination:

In the event of damage or a breakdown, aircraft will have to be
examined in order to determine the correct course of action.

3. Repair:

The aircraft must be maintained and repaired by skilled mechanics
to ensure that they are air-worthy.

4, Inspection:

Apart from being a common sense function, inspection must be carried
out to meet A.R.B. specifications.

5. Refuelling:

Aircraft must have adequate and readily available supplies of fuel
so that they are prepared for flight when required, provided that they
are otherwise air-worthy.

6. Spares Inspection:

Although most spare parts are accompanied by an approval certificate
from the manufacturer, there is the possibility of damage in transit. This
function provides another check to prevent a faulty replacement part be ing
fitted to an alrcraft.

7. Co—ordinator/Schednling:

This function comprises an information store and a decision-maker and
is the key liaison function between all the other functions.
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Definitions of Functions and Interfaces
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In order %o ensure that all functions had been fully considered
each was defined in more detail.

1. Routine Maintenance Scheduling.

Receipt of information from operational department concerning all aircrafts
and to log this. From this infommation to determine when and if aircraft
are due for maintenance.

Decision: whether or not the aircraft need scheduled maintenance,

Information required: flying hours and Air Registration Board approved
maintenance schedules.

2. Examination

Incoming aircraft examined prior to any work being done on them to ascertain
exactly what needs to be done. This information given to the co=-ordinator/
scheduler so that work can be planned.

Decision: +o determine the exact source and nature of the breakdown.

Information required: which aircraft need exemination, the symptoms and
circumstances and fault finding information.

b Repair

The carrying out of maintenance work, information and schedules given to
service operators, control of work.

Decision: what repairs and maintenance are to be carried out and what extra
spares and equipment are required.

Information required: instructions as to the type of repair, then time
required, the repair procedure and mechanics report.

k.,  Inspection

After work has been done an aircraft inspected to A.R.B. specifications.

Inspection informed by co-ordinator/sdheduler as to what has been done to
aircraft. Inspection report back results of their tests so that rework

can be scheduled, etc.

Decision: whether A.R.B. specifications have been achieved or not.

Information reguired: details of repairs, time of completion of repairs
and A.R.B. specifications.
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5. Refuelling
To have fuel available and supply it to aircraft when needed.
Decision: what aircraft to be refuelled, quantity, stocks required.

Information required: request for refuelling, records of quantities.

6. Spares Inspection.

Spares visually checked on receipt from stores. Results of check sent
to co=~ordinator if unsatisfactory. ‘

Decision: vwhether or not the spares are visually acceptable.

Information required: past experience and/or handbook.

e Co-ordinator/Scheduling Block

This function is the key to the running of the maintenance department.
Its purpose is to co-ordinate all the other activities and schedule vhen
work should be performed and to control these operations.

Decision: what aircraft. what maintenance and/or repairs, what spares,
what equipment, what inspectors, when report, when examine, when inspect;
when request alrcraft and when request spares.

Information required: request for repairs and priorities, which aircraft

due for maintenance, what maintenance required on each specific aircraft,

examination results, repair completion time, inspection results for .

alrcraft and spares, spare parts list, request for extra spares, equipment
list and request for eguipment.
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Definitiongﬂgg@ﬁ@gaign of Interface Elements (see diagram 7)

e -t

1.

10.

il1.

12‘

13.

1k,

- W 9 - Y B T -

Daily flying hours etc.
containing: aircraft registration number, date, flying hours,
signature of instructor.

Details of examination
containing: aircraft registration number, date, description of
malfunction, signature of examiner.

As 5
An output (request for aircraft)

Malfunctions
containing: details of aircraft, date of requests, breakdown description,
signature of instructor.

An output (request for spares, equipment and fuel).

Details of delivery of spares
containing: requisition number, details of spares delivered which are
destined for the maintenance section, date of delivery, signature.

Results of inspection of spares

containing: requisition number, spare part description, result of
inspection, signature of inspector, date. (Only used if spares
are sub-standard).

Instructions for repair

containing: aircraft registration number, description and procedure
of repair or check, sequence of operations, priority, co-ordinator's
signature, date.

Feedback on repairs,
containing: request for extra spares and equipment, progress report on
cperations.

Request for immediste inspection on minor © erations and feedback.
)

Results of inspection of aircraft, :
containing: aircraft registration number, details of inspection,
signature of inspector, date.

Request for inspection,
containing: aircraft registration nunber, details of operations carried
out and time of completion, signature of co-ordinator, date.

Notice of routine maintenance,
containing: aircraft registration number, type of routine maintenance,
vhen due, signature, date.



Block Diagrem of Munctions

Diagram 7.
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Design of Interface Elements

An interface is an imaginary plane across which information passes.
A1l the necessary information which must pass from one function to another
has been determined and the best method of conveying it and presenting
it must now be decided.

This information passes between man and man and the usual methods
of transferring information are: verbally, e.g. 'phone; written, e.g.,
forms; and mechanically, e.g. teleprinters. We considered each link
along which information was transferred and decided the most practical
way of carrying this information and the best way of presenting it.

Link 1: this was considered best to be a form; it would contain various
Figures which might be distorted if carried verbally. It would be a
copy from the aircraft log book and would be a routine procedure to fill
it in at the end of each day. One such form would be completed for each

day, Porm 8 shows the proposed form.

Links 2, 3, 5,.9,.10, 12 and 17

A1l these links deal with information regarding the processing of
the aircraft through the maintenance schedule and were considered best
to be put on one form. This saves much duplication of information
necessary to various sections. See figure 10.

Link 5, conveys a request for repairs to an airecraft. For speed this was
Sonsidered best done by 'phone. The details of the aircraft and its
malfunctions would be copied onto Section A of the form 6B together with
the reporter's name. The aircraft would be first sent to the examination
section who would give it a preliminary check. They would receive all
the relevant details of the breakdown in part A of Figure 10. Link 3.
The results of the examination would obviously be best recorded Pelow
the description of malfunctions and hence Link 2, is part B of Figure 10.
Provision is made Tor the exeminers signatire and a date for programming.
Mext the co~ordinator considers the examination report and details when
pest to start repairs. His instructions to the maintenance section
would best be listed below the details of malfunctions and examination so
that the reader is familiar with the particulars before reading the
general instructions. DLink 9 is therefore part C of Fig. 10. Provision

P Xl

is made Tor the co-ordinators signature and a date, for progressing.

When the repair is completed Link 10 serves to give the co~ordinator
notification of this. Hence the fitfer must detail what he has actually
done on the aircraft. This naturally follows on from the original
instructions and is part D of Fig. 10. The co-ordinator can then check
easily how instructions and what actually was done tie up. Provision is
made for fitters signature and date. The inspector must then be notified

of what has been done to particular aircraft. To save rewriting the



fitter's report part D of Fig. 10 can be sent, this forms Link 13.

Hence part D must be a tear~off slip and contain provision Ior the
aircraft registration number. In order that it may also serve ag a
feedback on the result of the inspection, Link 12 it mist contain
provision for the inspectors remarks, his Signatire and the date.

Link & is an output and not dealt with by us. Link 6, is also an
output, the Smares/Fue} requisition’ . It was decided that since a
form existed for this it would alsoc serve as Link 7, i.e., inform the
co=ordinator when spares are delivered by returning his original request

plus any remarks as to delivery of non available parts.

Link 11, a request for immediate inspection of minor operations, was

cons;dared best to be verbal for speeds sake. The feedback would also
be verbal for the same reascns.

Link 1b is a request for information where the answer is of the yes/no
type. In view of this it was decided that a verbam link was all that

was necessary and hence Link 15, the reply, is, also verbal nggn%§
spares he has requested are unavailable. This will not be detailed
information but will allow him to reschedule work which would requ1re the
spares. Hence a verbal link is all that is necessary, probably by ! phone.

Links 17 and 18 are outputs and designed by the Operations group.

o - - -

Llnk 79 is an instruction to the refuelling unit to refuel a certain
aircrart either after maintenance or purely as routine. Speed will
probably be desirable, especially in the latter case, and a verbal link,

by telephone will serve adequately. Tt

Link 20 is the feedback from the instructions in 19 and must list all

Fuel Tssued to aircraft. This will be totalled weekly hence is best
recorded on a form. The form will also provide for the receivers signature
against each issue and the aircraft registration aumber. The proposed
form is Fig. 9.

Link 21 is associated with the bulk issue of fuel from the main fuel store
{part of the spares functions), to the refuelling units. The receipt of
fuel can also be recorded on Fig. 9 so that the receipt and issue can be
checked. For receipt of fuel the form must provide for recording the
guantity, the date and the issuers signature.

Form 6B also caters for routine maintenance in that section A will not list
breakdown details but the details of the particular service to be carried
out, e.g., 50 hours clock! . Tt will still be routed the same way.
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Figure 8
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THE COLLEGE OF AERONAUTICS, CRANFIELD
DAILY FLIGHT RECORD

Aircraft Reg. No. Day Month Year
Flight Flying Hours Flight Flying Hours
No. Hours Min® & No. Hours Min®

1 i2

2 13

3 1k

L 15

5 16

6 17

7 18

8 19

9 20

10 21

11 22
Total Flying Hours Instructors Signature

HrSeoeoooonss Min®...... S T seeearesses

Figure 9

D - - -

THE COLLEGE OF AERONAUTICS, CRANFIELD
WEEKLY FUEL RECORD

I oUT

QrY. DATE ISSUED ATRCRAFT DATE RECEIVED
BY REG, NO. BY
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Figure 10
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THE COLLEGE OF AERONAUTICS, CRANFIELD
MAINTENANCE DEFT.
REPATR SHERT

Aircraft Reg. No. Date Requested

8 o S 5 OO e 0 2 20 S B U 0 5 0 o 4 L T ]

REQUEST FOR EXAMINATION

Breakdown description: -

Reported by

e wn . o o

e e
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Aircraft Reg. No.
DETATLS OF REPAIRS/MAINTENANCE CARRIED OUT
Fitters Signature

Completion date

- - o

Inspectors remarks

Inspectors Signature

Date

iB EXAMINATION DETATLS
Description of malfunctions
Examiners Signature Date e e
C INSTRUCTIONS FOR REPAIR/MAINTENANCE
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Spares Subosysten
Obgectwves' to provide stores on demand, as economvcally and with as
Tittle’ delay as possible.

Economic aspects were outside the field of our investigation and
so the investigation has been concerned primarily with providing stores
on demand. The economies will have to be considered if the 'fixed order
gquantity' system is introduced, as advised.

The inputs are requests for supplies from the maintenance sub~-system
and the spares and fuel from suppliers.

The outputs are information about supplies available, orders to

suppliers and supplies to the maintenance sub-systenm.

Diagram 8. Objectives of Spares Sub-system

OO - W O 0 R B SO N S Sa AR O BB SDF e O RGOS W 0 DA e 98 S BN O W G WD SO ik e o D SO 0 SN

Requests for Availability of
spares or fuel ' i spares and fuel
> >
spares
>
supplies
fuel
4 N
rd

orders to suppliers

N

rejects

$
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Division into Functions

This entailed determination of basically necessary procedures and
arranging them in a systematic manner. Functions reviewed are deemed
of importance were:=

(a) Inspect records and co-ordinate
(b) Order

(c) Inspect articles

(d) Place into stock

(e) Issue article

(f) Adjust records.

These functions are shown in Diagram 9.

. o 0 0 o~ O ot 5 o —-

Inspect records: Action taken by storekeeper to see if, where, and how

o et e " A G S O S - D

many of requested spares are kept in store.

Order: Action taken by storekeeper to inform supplier that spares are

IE?E?EE Action to ensure (i) that the spare received from supplier is

the same as was requested on order, (ii) spare has not been damaged in
transit, (iii) functional inspection of instruments.

If inspection shows spare does not meet requirements then it 1is
rejected and returned to supplier.

Into Stock: Placing of spare into desired position in store.
Records: comsist of (i) suppliers record
------ (ii) ‘'fixed order quantity' for the different spares
(iii) quantity of spares left in store
(iv) time needed to deliver certaln spares, i.e.
lead time.

The inter-relation of these considerations and their effect on any
decision made as to when demand can be satisfied is shown in Diagram 10.
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1)

2)

3)

Ly

6)

7)
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Information Flow Across Interface:

&

REQUEST
FOR
SPARES

INSPECT
RECORDS

- 98 -

Part No.
Quantity
Priority

If and when available

Authority
Date

Supplier
Part No.

e QULETIE LU

ORDER

ZIN

Due Date
Value

Part No.
Quantity

- Due date

SUPPLIER
MEETS
ORDER

N

INSPECT

\

——>——— Spares and Part No. e

INTO
STOCK

ISSUE

Rejects

Value
Authority

Order Number

Date

s

INSPECT
RECORDS

Price, Delivery date

ORDER

>
~

SUPPLIER
MEETS
ORDER

Spares
Quantity
Part No.
Date despatched
Value

Order number

Part No.
Quantity

S Date received
Order number

Quantity issued

,*,m~€>._m_,Part So. Issued > ‘
Date issued

Vi

INSPECT %

AV’

INTO STOCK

N

ADJUST
RECORDS

ADJUST
RECORDS
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After the functions had been considered and decided upon, it was
necessary to consider the information needed to be carried across the
interfaces between the functions.

These are explained fully in Diagram 11. At this point it was
not necessary to design the means of tramsporting this infommation.

To ensure that all requirements had been met a diagram showing the
interfaces throughout the system was drawn, diagram 12, and it could be
seen that all possibilities had been considered.

Tt is the Tlow of information across the interfaces of this diagram
that has to be catered for in the design of the interface channels. These
will consist, for the main part of forms, but may be verbal or written.
Before the actual design was considered it was agreed that an attempt
should be made, both between and within the three groups to standardise
the size of the forms. Quarto or half quarto were suggested as possible
form sizes.

Diagram lo
Interface Diagran for Spares Group
OUTSIDE  WORID *
\ B /
. sy 5 e
o p—
\ 5 | SPARES ”’\L
GROUP
\ 2
OPERATTONS
GROUP MATNTENANCE
GROUP
&5 X2
o o)
{)% A%
o o8 X
O b o
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]

he forms shown as Fig. 11 and 12 were designed to satisfy:

(i) the input 'Requests for spares',
(ii) the output 'Orders'
the input !Spares'

Fig. 11 is a form that functions solely within the internal system of

the stores. It is simply a request for spares or fuel. It was Telt
that the input 'Long Term Flying Hours Forecast', was in effect a request
for fuel and that this Requisition Form could be used to convey the
information regarding long term fuel requirements.

The Order Form, fig. 12 has a dual aspect. It is a request to the
supplier for purchase of goods and is also used to check. the goods against
when they return from the supplier. For this reason a second copy of the
form is sent to the supplier, which is returned with the spares.

The information to be found on the reguisition and order forms satisfies
the necessary internal information channels within this group with the
exception of the initial feedback concerning the availability of spares.

This will be conveyed verbally.

A further output, in theory, occurs when an item is rejected either
because 1t is damaged or because it was not the one ordered. The item
may also be rejected because of malfunctioning. This would generally
take the form of a letter or a telephone call.

The entries on the forms will be self explanatory with the possible
exceptions of':

(a) Estimate price - the price inserted on the fom by the stores
when ordering as the price that was anticipated with reference to
guotations or a catalogue.

(b) Date despatched -~ this to be filled in on the order form returned
by the supplier.

The remaining interface designs that had not been considered were
those concerning the record keeping system, it was decided that the
standard Shannon cards already in use were suitable.



Figure 11.
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The College of Aeronautics, Flight Dept. Stores Date:

SPARES/FUEL REQUISITION

To: Chief Storeman

Please supply the following by: (Date)

Description Part No. Quantity

Requested by: Authorised by:
Figure 12.

. o G - o S0

The College of Aeronautics, Cranfield, Bedford. Order No.

Date
ORDER FORM
From: Chief Storeman, Flight Dept. Stores
To: Suppliert Name
Suppliers Address:
 Please supply the following by: (Date)
Description Part No. Quantity Estimated |Actual

Price Price

Date Despatched Totals:

Date Received Received by
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9)  CO-ORDINATTON OF SUB-SYSTEMS

As the sub-systems develop the requirements of each sub-system from
the others and alsc the outside world is established. By surveying the
information flow it is possible to decide what to convey along these
linkages between sub-systems. Also as the system develops, certain
functions will be found, that are difficult to fit into; this is a problem
of co-ordination only. A particular case of this occurred in this
report where re-fueling could be done by either maintenance or spares.
After much discussion it was finally fitted into the maintenance sub-
system the detemmining factor being that when the pre-flight check is
made the fuel tanks of the aircraft can be filled at the same time.

In drawing up the co-ordinated system diagram it is possible to see
if duplication has taken place. An example of this is where spares sub=-
system sends goods to maintenance sub-system; in each department there
exists an inspection; this at first was a total inspection by both systems
but the functions were modified and restated so that duplication did not
in fact take place.

Using this approach it was therefore possible to obtain relevant
information for sub-system linkages, make decisions about difficult
functions and eliminate duplication.

DISCUSSION

e T 2 o e .

In its present form the system represents a theoretical solution
to the problem.

Owing to the lack of time the following stages in the procedure
had to be omitted: =

1. No consideration has been given to the problem of tallorlng
the synthetic system to fit the existing system.

2. The implementation stage was not reached so that no measure
of the effectiveness of the new system could be determined.

Since it is on the latter point that the value of the new system
would be assessed, it is felt that no conclusions can be drawn.
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