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of technical products with final insiructions about the layout, form, dimensions

8 Detail design ;

8.1 Steps of detail design

Detail design is that part of the design process which completes the embodiment

-

and sgrface properties of all individual components, the definitive selection of
matenals E{nd a final scrutiny of the manufacturing methods and costs.

Another, and perhaps the most important, aspect of the detail design phase is
the elaboration of production documents and especially of detailed component
drawings (incuding workshop drawings), of assembly drawings and of appropri-
ate parts-lists. Depending on the type of product and manufacture (one-off,
small batch, mass production), the design department must also provide the
production department with assembly, transport and quality control documenta-
tion and the user with operating, maintenance and repair documentation. The
documents drawn up at this stage are the basis for executing orders and for
production scheduling, that is for operations planning and control. In practice,
the respective contributions of the design and production departments in this
area may not be distinct.

The detail design phase involves the following steps (Figure 8.1):

Finalising the definitive layout, comprising the detailed drawing of compo-
nents, and the detailed optimisation of shapes, materials, surfaces, tolerances
and fits. To that end, the designer should refer to the guidelines given in 6.5.
Optimisation aims at maximum utilisation of the most suitable matenals
at cost-effectiveness and at ease of manufacture, due heed

(uniform strength),

being paid to standards. |
The integration of individual components into assemblies and through these

into the overall product (fully documented with the help of drawings, parts lists
and numbering systems) is strongly influenced by production scheduling,
delivery dates, and assembly and transport mnsic_:lcratinns (see 8.2).

The completion of production documents with manufacturing, assembly,
transport and operating instructions is another crucial aspect of the detail design

i

hase. ‘ |
"k g of all documents and especially of detail

Equally important is the che&_kin

drawings and parts lists for:
— observance of general and in-house standards;

— accuracy of dimensions and tolerances;
—other essential manufacturing data; and

— ease of acquisition, for instance the availability of standard parts.




Whether such checks are made by the design department itself or by

seéparate standards department will depend largely on the organisational struc’

ture of
the company concerned, and plays a subordinate role in the actual

¢xecution of the task. In the same wa
embodiment phases often overlap, so do

y as the steps of the conceptual and
the steps of the embodiment and detajl

design phases. Long lead-time parts, such as those involving forging and cast;
sting,
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¢ 8.1. Steps of detail design

are dealt with first and their detail desi

often completed even before the definitive layout has been fixed. This overlap-

ping of two design phases is particularly
heavy engineering (Figure 6.118).
~ The designe
' acritical effect on the technical function,
1he elimination of manufacturing errors.

In the following sections we shall be consi
of orders, paying particular attention to the -use of computers.

conventional activities as drawing and calculation, simply refe:
re. Aids to, and.hints for, detail design will be

“yeader to the relevant literatu
found in Chapter 6.

|

gn and manufacturing instructions are

common in one-off production and In

.r must never cut corners during the detail design phase, which has

on the manufacturing processes and on

idering aids to the rational execution
As for such

we must simply refer the

-
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8.2 Preparation of production documents

8.2.1 Product analysis

The arrangement or classification of production documents (drawings and parts
lists) is based on product analysis. By product analysis we refer to the subdivision

of a product [8.14] into smaller units. Figure 8.2 gives a schematic representation
of this process.

P: pmﬂu:l
G: group
(assembly)
90 o] B9 [w

C: component
cs| [ce] fce] [C7 o1l lce] [cs] |c2

Figure 8.2. Product analysis

' lead to a funcrianuarienmmd or to a production- Or
m;;r{:gry‘i;:::gzz smtrﬂcturc. It is also referred to as a family tree, in which the
individual components are generally shown as, for example, forged, cast or
Sﬁg;;'lrl:zth:;sgs r:f E‘i.i?t]).rpe: of structure is the presence c!f in_dividual compo-
nents that cannot be subdivided any furthe.r: anc_l the combination of sucthans
and/or groups of a lower order (sub-assemblies) into !argf::r groups (adssmi 3 Tsil b
It is helpful to arrange such groups and components in hierarchic or 15-.ri t h: [}u;
{0 assign them to a Ist. 2nd . . . nth order, the overall product being ;:r g
order. Such hierarchic mangcmcg:s can bc Tod):fied to suit particular obj

! ' duction, assembly, acquisition). ‘ :
tw;sy (\{:TE? :;1 Pe:;mple. let us cnn;;der th.e modular peanng_ system de?:gh::
earlier in 7.2. The family tree shown in .Figure: 7.23 s funcu?n-unen;a e ;;dc
many cases, however. a separate production-orientated analysis must fi-; ;n .
Figure 8.3 does this for the pedestal bearing B, of the modular sysmm‘ah 'f; o
Figure 7.23. There are two group columns and one column each for finished

unfinished components. Figure 8.4 is a family tree for the same product, in

. ae——
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r Figure 8.3. Product analysis (production orientated) for the pedestal bearing of a
: modular bearing system

which the groups and individual componenis are arranged for assembly pur-

Since product analysis influences the preparation of the production documents
and the production sequence,*and vice Versa, it is advisable to involve all the
departments concerned (design, standards. planning, manufacturing, assembly,
purchasing) in its preparation. However. since it depends on the particular
product and company involved, hard and fast rules cannot be laid down. Product
analysis determines the organisation of all drawings and parts lists and should

reflect the appropriate subdivision of the product.
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Fi;ur: 8.4. Family tree for the assembly of pedestal bearings (see Figure 8.3)

8.2.2 Drawing systems

For the preparation of technical drawings the reader is referred to the compre-
hensive literature [8.2, 8.6-9, 8.11, 8.12, 8.16, 8.21, 8.28]. Here we shall merely
refer to the basic definitions concerning the content and development of
drawings and the method of representation, and make recommendations for the

organisation of drawing systems.
Technical drawings can be classified by:

— method of preparation;
— content; and

In respect of urp;t, a distinction fs made between:
— sketches, which do not have to be strictly bound to rules, and which

generally freehand and/or approximately dimensioned;
1gs, which should be as fully dimensioned as possible;
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8.2 Preparation of pronluction decuments

they provide invaluable help in the search for solutions and the handling of a

great deal of information [8.30]. Approximately and fully dimensioned draw--
. ings, for tl}eir part, are particularly useful in the embodiment phase, and also in
the preparation of production documents following the detail design phase.

In respect of method of preparation, a distinction is made between:

— original drawings suitable for reproduction; and
— pre-printed drawings that are often not to scale.

[t may be useful to build up drawings on a modular basis. To that end, overall
drawings are split into ‘building blocks’ that can be recombined into new overall
drawings. For instance, pre-printed stickers can be used to build up electrical
and hydraulic circuit drawings.

In respect of content, it is possible to distinguish many categories of drawings.
One approach is to consider how much of the overall product is represented in
the drawings, that is to distinguish between:

— overall drawings (layout drawings, representations of the product as a whole);

— assembly drawings (representations of separable or inseparable combinations
of two or more components);

— component drawings (representations of a single component);

— unfinished-component drawings (for example, casting drawings);

— assembly-cornponent drawings (representations of an assembly and of its
individual components);

— model drawings (for example, mock-up drawings); and

— schematic drawings. s
In accordance with [8.31] we must, first of all, distinguish between the

technological and the organisational contents of a drawing. The technological
content includes the pictorial representation and dimensioning of the object and
various representational details (for example intersections), material and quality
specifications and handling data. By urganisatiu_nal content we rc{a_r to specific
data (for example labels and numbers for identification and classification) and
also to drawing—spcciﬁc attributes (for examp.le size, fnrfnat, date). This
subdivision is of great importance in computer-aided draughting (8.31].
Closely connected with its content is the purpose of a drawing. We accordingly

distinguish between: D ; _
— gmil:,dimmt drawings (drawings of vanous degrees of embodiment, various

methods of representation and varous contents); and

— manufacturing drawings. e b i =
Manufacturing drawings can be further subdivided nto. AR
e workshop dgrawings for various stages of manufacture (for example prelimin-

ary and final machining, welding drawings etc),
— assembly drawings; '
— replacement-part drawings; ;
— installation drawings (foundation drawings); and
— despatch drawings. 3 )
For the rationalisation of cl_rawmg§,
collective drawings which can be built up e

the desigﬁcr may also have recourse [0
ither as rype drawings (for design
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vanants_) with or without a separate dimension table, or else

(collection of related parts).

drsi::;cfuﬂr?I:;a;;ﬂ:i:jfa:h:r;:.;:;?:;sndalinns Iaitsi down in [8.9] w+h::n making

B¢ or a particular manufacturing method.

Thus, one mass-producer of electrical equipment distinguishes drawings by

content and purpose as follows [8.29]:

— embodiment sketches for the determination of only such details as are needed
for the production of a functional prototype (a prototype on which the
solution concept can be tested):

— detailed embodiment sketches with full data for the production of a so-called
development prototype (a prototype fulfilling the demands of the
specification);

— detailed embodiment drawings as preliminaries to manufacturing drawings
and containing all the data needed for a pre-production prototype; and

— manufacturing drawings for mass production of the product.

In one-off manufacture and in heavy engineering, which usually dispense with
prototypes, this classification is not needed. Instead, there is a simple distinction
between embodiment drawings and manufacturing drawings.

In preparing production documents, the designer must consider the most
appropriate structure of a set of drawings. For purposes of manufacture and

assembly (8.2.1) a set of drawings consists basically of:

— an overall drawing showing the layout of the product, from which further
drawings (covering transport, installation, assembly etc) can be derived;

— several assembly drawings of different complexity showing the combination of
individual components into a manufacturing or assembly unit; and also

— component drawings, which can be further subdivided into unfinished compo-
nent drawings, model drawings, pre-machining drawings, final machining
drawings etc. I ‘
In principle, the subdivision of a set of drawings must f_ully reflect the family

tree of the product (see Figures 8.3 and 8.4). F:nr greater s:mphc!ty it may prove

useful, for instance in variant design, to combine dl?femnt dl:amn_gs (n:prf:scnf:-

ing different manufacturing stages) or the information ‘contained in them. This

can be done by means of assembly/component drawings showing the fully

as set drawings

dimensioned individual parts and their combination into an assembly. (‘,‘nﬂacﬁv:_\‘
drawings cover similar parts of various sizes. In the form of set drawings they

show parts that belong together (for instance amessarijas); in the form of type
drawings they cover the various types Or Sizes ﬂ:f a p?_mftular component. Typ;
drawings are particularly important in the rationalisation of size riangesl-anlc
modular products. While the combination of ?evcral parts or sizes in :_ s:_;:;
drawing allows the designer to take in the situation at a glance, such ::m ina ;;r;
must riot be allowed to impede planning, manufacture, meqbly an 5pa£: p

delivery.
It is desirable to _
that it can be used for various a

replacement parts should always

' ings i ific orders, so
build up a set of drawings independently of speci

4 pplications. For that reason, repea parts a_md
be shown on separate drawings. An exception

|
?
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8.2 Preparation of production ¢ocumenis 368

may have to be made with overall drawings based on order-specific, once-and-
{ﬂr-all data. Further hints on the construction of sets of drawings will be found ir
8.14].

Parts list and numbering systems (see 8.3) should be developed hand in hand
with the sets of drawings.

8.2.3 Parts list systems

Every drawing system has a corresponding parts list, or rather parts list system.
Together, these systems should describe the product so unambiguously that it
can be manufactured without further amplification. A parts list lays down, in
words and fixed positional numbers, the quantity, unit of quantity and name of
all assemblies and components including standard parts, bought-out parts and
auxiliary materials [8.13, 8.32]. It also ensures unambiguous identification by
item numbers. Parts lists may be drawn up in accordance with the recommenda-
tions given in [8.12, 8.13].

Parts lists can be entered on the actual drawings or compiled separately. The
second alternative is often.preferred because of the growing importance of
computer-compiled parts lists. (For the full potential of automated parts lists,
the reader is referred to the literature [8.18. 8.32].)

The type of parts list reflects the results of product analysis and the manufac-
turing processes involved. According to [8.10, 8.18, 8.32], we distinguish
between the following types:

— A quantity survey parts list simply lists the individual parts with their item
numbers and the quantities involved. Frequently recurring individual parts
appear just once. However, all the item numbers of a particular product are
recorded. There is no step gradation corresponding to product analysis, for
instance into function- or production-orientated groups. This is the simplest
type of parts list and the amount of useful information it contains is small. It
suffices for simple products with only a few manufacturing processes. Figure
8.5 shows this type of parts list, based on the product analysis shown in Figure
8.2, as a computer print-out.

— A structure parts list gives the structure of the product with all the assemblies
and components, each group being immediately broken down (product-
analysis order). The breakdown of groups usually mncqunds to the flow of
the manufacturing processes (multi-level subdivision). Figure 8‘.6 shows &

- section of this type of parts list as a computer print-out, once again basedon |
Figure 8.2. Since computertprocessing demands the specification of quantities
and units of quantity for every location—in contrast to the manual technique,
in which the quantitative data of any part are listed just nnm—-;ti'les:t‘daﬂ -
must be provided for every group. Moreover, the unit ‘part (PT)"1s printed .
out each time, because the program demands this information for all

"
locations. Figure 8.7 shows a structure parts list for the family tree of the

' 4). The quantities listed refer to the produd
pedestal bearing (Figure 8.4) q e P

named in the parts list heading. The advantage of structure parts l
4 - .
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QuanTITY et DESIGNATION P1 QUANTITY SURVEY PARTS LIST
LOC. QUANTITY U DESIGNATION (TEM NUMBER

| b . AP -G
2 2 PT (2
3 2 PT  C3
4 1 BT 64 .
5 2 PT  CS
6 5 P Ch
/ q G GP
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Figure 8.5. Schematic structure of a parts list giving quantities for the product analysis
shown in Figure 8.2 (U = unit of quantity)
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Figure 8.7. Structure parts list of the pedestal bearing, after Figure 8.4

To render the contents of a particular parts list applicable to a variety of
products and repeat assemblies, the designer should divide his overall parts list

- into séparate sections, each comparable to a module, as in the following type of

parts list: | Nl 5ok *

— Module parts lists contain product-independent assemblies and components,
the quantitatiw: data simply relating to the module pamcd in the hcadmg_. If
necessary, several module parts lists must be combined with other parts hsts
to provide a parts list system for a particular product. Figure 8.8 shows how a

uct can be broken down to yield several module parts lists in accordance.
with the product analysis illustrated in Figure 8.2. In Figure 8.9, the structure
of such parts lists is shown schematically in the form of a computer print-out.
The module parts list of the overall product is also i:nll,cd the main parts hist
[8.10). The great advantage of this type of parts list is that a repeat assembly
need only be recorded once. As a result, the computer storage requirement 13
relatively small and the compilation and updating of parts lists relatively
simple. A further advantage is ‘that, in the case of computer SIOfage, a
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Figure B.8. Subdivision of a product (Figure 8.2) in the form of module parts lists

use of rpndule parts lists is particularly recommended whenever size-range
assemblies are kept in stock or can be manufactured in large batches as repeat
assemblies. The disadvantage is that module parts lists yield no definitive
information about the overall number of parts required for the product, and
that the function- and production-determined overall context can only be
recognised once all the module parts lists have been combined into an overall
system. :

Parts lists can also be distinguished in terms of their applications:

— In function or design parts lists the combination of components and the
corresponding product structure are based on functional considerations. The
locations are arranged to reflect the progress of the design work. Design parts
lists are often independent of a particular order or of the manufacturing
processes and hence very helpful in original and adaptive designs.

— By manufacture or assembly parts lists we refer to parts lists whose composi-
tion and content are based on production considerations. If the design
department supplies a design parts list that ignores the production flow, then
the prnducﬁnn-schcduling department will have to modify that list in due
course, which is an unnecessary €Xpense. Manufacture parts lists are order-
specific, particularly in the case of one-off products. - _

— In addition, there may also be materials parts lists, estimates parts lists and
spares parts lists. The designer should, however, try 10 confine himself to a

single parts list. s _ ‘
Because parts lists affect design, standardisation, operations scheduling,

production control, estimating, the procurement and StOrage of '“"_"“i:::&
assemblv. quality control, maintenance, repair and spares, factory costing
documentation, great importance must be attached to their content. The content
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3% - of a parts list is constantly expanded and updated following business rationalisa-
" 2 - tion, and computer processing. Computer processing demands that any one

8 . piece of information should only be stored once. To that end, it has beea found
.. helpful to divide the information bound to one component into component

source data (source data for short) and the information bound to certain product

structures, for instance the interrelationship of components, into product

structure data (structure data for short):

—Source data may take the form of drawing or item numbers for the
identification of components, materials, units of quantity and component
types.

—Structure data may take the form of assembly identification numbers,
updating entries, order numbers and code numbers. :
Individual companies may also compile reference data covering identification

numbers and designations used by other companies and suppliers.

The converse of a parts list is the so-called components usage list, which shows
into what assemblies a particular component could be fitted. (This is helpful for
the updating service.)

All in all, the drawing system must be compatible with the parts list system.
This is facilitated by the use of a unified numbenng system.

8.3 Numbering technique

In accordance with [8.11] we distinguish between numeric characters (for
example 3012-13) and alpha-numeric characters (for example AC 400 DI-
120 M). In numbering systems, these characters are combined into sets with a
strict formal structure. For the detailed construction of numbering systems the

reader is referred to [8.4, 8.19, 8.26].
The general requirements of numbering systems arc:
— identification, that is the unequivocal and unmistakeable designation of

objects and of the relationships between them; i
— classification, that is the arrangement of objects and the rclauunshlp_be.nveen
" them in accordance with fixed rules. A classification is a description of
selected properties. A single classification number th}lg represents the
equality of objects and the relationships between them in respect of these
selected properties; not, however, an identity; 2
— identification and classification must be separable activities;
— a numbering system must be built up in such a way as to permit
expansion; _ \
— quick retrieval and easy handling must be ensured;

— there must be compatibility with computer techniques; |
— comprehensibility, even for outsiders, must be ensured by means of an

- tppmmtuloﬁdm, unequivocal terminology and memorability (try

not to exceed eight-figure numbers); .

its subsequent



— there must Lj-e a design-appropriate structure for the processing and reading of
data of various kinds and particularly for the numbering of drawingstnﬂd
COmpPonents; 3

—uth; nt::u_nt?cr of an item must remain unchanged regardless of the product in
Eoiml.lu:;_m be used and regardless of whether it is prc}duccdrin-hnuse or
!n ]'llIS choice of numbering system, the designer must take the nat :

objectives of the company into account. Important factors are: i

— type and complexity of product programme; ‘

- —type of production; one-off, small batch or mass production;

—Fustumer service, spares and distribution control; 1

C— lr-ﬂernal organisation, for example, possible use r;f computers; and

— aim of the numbering system: whether it is to cover every aspect of one or of
several product programmes, or merely the classification of individual
components for easier location of repeat parts.

To meet these requirements, a great many numbering svstems have been
proposed. The structure of some of the most important ones will be described in
what follows.

8.3.1 Item number systems

By item number systems we refer to such systems as can be used by all
departments of a company for numbering items and the relationship between
them (see [8.11]). To that end, it is helpful to attach one and the same
identification number to the drawing of a component, to its location in the
appropriate parts list, to its manufacturing documents and to the component

itself.
Item numbers must identify items. Beyond that they can also classify them. By

items we refer to all the:
— objects, for example, newly developed parts, repeat parts, bought-out parts,

spare parts, semi-finished parts;

— documents, for example materials documentation, patents, technical draw-
ings and parts lists; and

— procedural rules, for example design codes, manufacturing procedures and
assembly instructions involved in the execution of a particular order.

An item number system may be a parallel number system or a combined
number system.

Figure 8.10 shows the basic structure of an item number in the parallel system.
In that system, one or several classification characters, independent of the
identification, are assigned to an item number. The advantage of this parallel
coding system is its great flexibility and expansion potential, both parts of the
system being practically independent of each other. This system is thercfore
suitable for most applications and, moreover, facilitates computer processing.

In combined number systems, the overall number consists of two strictly

correlated classifying and identifying parts (Figure 8.11). The system demands a
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Figure 8.10. Basic structure of an item numberin a parallel numbering system |8.4]

ltem number

X -fxfxf=pxfx]-]x]xfx

- )
B i

Elassmcahun? y
Identilicalion
E.u. L J iL - L e |
“Main group —j_‘ == Sequence number
Group
Sub-group

Figure 8.11. Basic structure of an item number in a combined numbering system [8.8]

very fine classification so that the addition of only a short sequence number will
provide unequivocal identification. Combined numbering systems are very rigid
and hence difficult to expand. They should only be used in exceptional cases.

8.3.2 Classiﬁcaﬁun systems

The classification of items and of their interrelationships. be it by means of an
item number or by an independent classification system, is of great importance,

especially to the designer. . AR
In general, a coarse classification and a fine classification are made separately.

A coarse classification distinguishes between the following areas:

— technical, economic and organisational documents such as guidelines, stan-
dards etc; - -

— raw materials, semi-finished materials etc;

— bought-out items;

— in-house components;

— in-house assemblies,

— finished products;

— auxiliary and operating items;

— equipment and tools; and

— manufacturing methods. : : sl
These areas are often denoted by the first character of the classification

number. Subsequent positions (2nd, 3rd or 4th) are assigned, for finer classifica-
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lion. to such characteristics as permit the quickest possible retrieval of data in
the area concerned.

The link between the different locations depends on the context of the
individual groups. If group characteristics can be associated with particular
characteristics of the preceding group only. then the classification system must
have an appropriate branching (Figure 8.124). If. on the other hand. the group
characteristics can be associated with every characteristic of the preceding

:
4
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Figure 8.12. Possible correlations of the charactenstics of classification systems [8.17,
8.32] |

group, then there is a corresponding overlap (Figure 8.12b). The advantage of
the correlation shown in Figure 8.12a is that it provides independent linking of
individual branches. The advantage of the correlation shown in Figure 8.125, on
the other hand, is a smaller storage requirement. In practice, the two types of

linking are often combined into so-called mixed systems (Figure 8.12c). :
Apart from providing a rationalisation of in-house data exchange during the

execution of an order, classification also helps the desigrer to apprise himself
quickly and fully of previously designed parts or parts kept in stock. The use of
repeat parts in orignal, adaptive and variant designs Is onc of the most important
rationalisation requirements he must meet. How effective 2 particular system is
in the search for repeat parts depends strongly on its content, thatis on its classes
and classifying characteristics and also on the type of data }nPul and output.
A particularly important feature of classification systems is that they fECIh::IE
the search for individual components with the help_nf. so-called fam't{‘m es.
Amongst the many proposed systems for the prnducl-mdtpenl.:]:l"ut classi IE;ﬂm
of components with the help of form classifications [8.19], Opitz's system | hﬂ
has been most widely adopted. Figure 8.13 shows it general structure, W

o
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Figure 8.13. Classification system for machine components [8.7]

also provides an example of the mixed system shown in FFgure_ 8.12¢c. Figure 8.14
gives a breakdown of the form code for the upper classification branch. It also
contains the classification code for the rotating component shu'?m in Figure 8.15.
The choice of characteristics must above all be based on their fitness as search
criteria. They must also permit an even breakdown of the range of items.
There have been several attempts to set up class:ﬁr:a_tmns systems for general
rather than for company-specific use, for instance in the form of general-

standards data banks [8.15, 8.22]. : ; _ %
In addition, companies have come to rely increasingly on microfilms [8.5,

8.23), visual display units, and similar equipment [8.3].

_ Figures 8.16 -Iﬁmukmlmadaniﬁutimmmn_hm: ir
- interre :w'w&in-:puﬁaﬂlrmtornfn large-scale enterprise. The system 1S

| ;Mﬁh-wﬂminl‘*‘i;ure&.lh[ﬂ.l].:meplt!t_nnhasm:xtu
* decade for so-called supplementary codes applicable to all main groups, Figure
8.16 shows the numbering scheme of this system, and Figure 8.17 the main
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Figure 8.15. Classification of Rotational component 05<LD <3 en l
rotating component with Exiernal shape: stepped lo one end
the help of the form Inlernal shape: slepped lo one end
code in [8.27]. (See Figures Plane surlace machining: exiernal groove
8.13 and 8.14) Auxiliary holes: axial, regularly spaced
Slandards number 3{¢]5]1]]1 |— retates classified objects lo standards
Classilication number I_3 4 EI 1 — classilies objects and relationships by use and shape
Sub-group number | 14 5| — subdivides a group inlo len
Group number [3]¢ — subdivides a main group into ten
Main group number 3] — subdivides the spectrum of objects and refalionships inlo fen
Gap
Supplementary code Extension of classification number by one decade

0= Non-slandard parl

1= Company standard part
2 = Nalional standard part
3= European standard parl
4= Intemational standard parl

Figure 8.16. Numbering scheme of AEG classification scheme, after [8.1]. (The'numbers
n:ﬁ:r to the example in Figure 8.19) '

groups and group numbers. Figure 8.18 gives an extract for one of the

sub-groups showing the succeeding classification numbers.
The properties of, and the data relating to, the components storéd under the

classification numbers can be listed on special indexing strips based on [8.24,
*8.25). Figure 8.19 shows one such strip for the classification nunber analysed in

Figure 8.16. _
Further examples of classification systems will be found in [8.17, 8.32].
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