Design Core: The
Product Design
Specification’

3.1 INTRODUCTION

The total activity of design has already been discussed in some detail
with emphasis on understanding the whole activity stemming from jche
design core. The establishment and evolution of the product design
specification (PDS), and its acting like a mantle enveloping the whole
core activity, is now considered in greater detail (Pugh, 1986a).
Wherever we are in the design core, whatever the stage we are
concerned with at a particular time, this specification is our basic
reference. By designing in a particular product/process area, we are, or

should be, attempting ta meet the specification.

Note that the PDS itself is in a sense dynamic rather than static.]
If, Wuch there is good reason for changing
the basic PDS, then change it. It must be considered as an
evolutionary, comprehensively written document which, upon comple-
tion of the design activity, has itself evolved to match the charac-
teristics of the final product. Note that in some cases the PDS may be a
contractual document; thus, the implications of proposed changes
upon the contract should be considered.

The starting point for any design activity is thus ma‘nrket research,
competition analysis, literature searching, patent extracting, etc., from
which a comprehensive PDS must be prepared. Products ba_sed on
‘blank sheet of paper’ design - single ideas (Eureka’s) — are unlikely to
compete with, say, Japanese products, unless you are extremely
fortunate and lucky. Japanese products are used as an example here,

since there is direct evidence that they pay great attentior.l to the ‘voice
of the customer embodied in the PDS and to systematic working -

* Material in this chapter is reproduced by permission of Sharing Experience in
Engineering Design from Product Design Specifications.
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more so than any other industrial nation. To be successful, you have to
be systematic and thorough, paying meticulous attention to detail from
the beginning to the end of the total design activity. The PDS is thus
the fundamental control mechanism that allows this success to
manifest itself.

The PDS is essential in all fields of design activity from
architecture to shipbuilding, electronics to mechanical engineering. A
PDS must be comprehensive and unambiguous. If an experienced
designer is asked to design something with a less than comprehensive
PDS, he will almost, without thinking, fill in the gaps based on his
experience and feelings; if these happen to be at variance with the true
user needs, he will be designing to the wrong base. Figure 2.1
reinforces this view.

At the end of the design activity, the design of the product must
be in ‘balance’ with the PDS, even though the PDS may have changed
on the way through. We have already discussed the effects of poor or
non-existent user needs in design, the same result may be expected
with inadequate PDSs. Remember that, in this day and age, the
absence of a PDS will result in designs that almost without doubt wil
fail in the market: poor PDSs lead to poor designs; good PDSs do not
necessarily result in the best designs but they do however make that
goal at least attainable.

The constituent elements of a PDS are applicable to all products,
irrespective of technology, be they pumps or process plants. The major
primary specification elements are shown in Figure 3.1. (These will be
considered in some detail in following sections.) Remember that they
are the primary triggers from which the PDS will evolve; the
information on which they are based will have come (or should have)
from the preceding user need definition stage. In preparing a PDS, do
nof cut out any of the elements, even though the information they
generate starts to overlap and integrate. The PDS sets the design in
context, representing as it does a comprehensive set of constraints
which are always in a unique combination,

As with the previous market/user need stage, the full spectrum of
this stage of the total design activity has been revealed - the design
boundary encompassing the major elements. Notwithstanding this
fact, the previous arguments in respect of rigour still apply. .

In a first design project, it is preferable to cover the full spectrum
of elements, albeit to a superficial level. As a course proceeds, a more
professional thoroughness should be expected, but within the limita-
tions of the knowledge and experience of the participant to that point
in time. '

"~ Most courses will provide coursework and exercises pertaining to
an engineering discipline; these will sometimes be called ‘design’, but
in relation to total design they may be considered as ‘partial’, as stated
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Figure 3.1 Elements of the PDS.
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Elerment to be considered:
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Figure 3.2 Elements of the partial PDS.
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in Chapter 1. Since it is recognized that, particularly in a first ddegrjfﬁ
murs-e full comprehensive coverage can rar?ly be achieve : ;: o
;(;sign’ you will be given partial PDSs approlplr:a:edto theofﬁg:t;sh 2
’ i i tial but does n
ime. If you consider that a task is par : ot mp .
ggsm;ou shguld clarify this with your tutor or your immediate superior

as appropriate (Figure 3.2).

3.2 THE CONTENTS OF A PRODUCT DESIGN SPECIFICATION

In discussing the preparation of specifications, most engineers thll’;‘l;
lr;'ir_narily in terms of performance, since performance achlevemsce
Forms a major part of their design activity. We will therefore comme
our discussion with performance.

3.2.1 Performance

The performance demanded or likely to be demaqded shlould l:;leisfct(ljliy
how often - continuously or -
defined; how fast, how slow, ‘ y or discon
i i i — electrical, hydraulic or pneumatic,
tinuously, loadings likely — e erance
i ber that the more comp
eed, rate of working, etc. RemerQ he m .
Oiosclljuct the more ]jkgh'hood there is of ambiguities and 1C0nf:;$
Eetweeri the performance figures speciflzeélk\;A f;)r ixin;gei,w the
i 0 a
cification of an electrical cable to carry \
igﬁicle when the sum of the vehicle power requirements amounted to
kVA? . . _ ,
> Is the performance demanded attainable in an economic rﬁla}nneter.
A common failing in specifying performance is }-:0 as.,l;l for tl:; (1)1 ‘:;nfhg;
ich i i evidence
than that which is obtainable. Ro?searc enc vs |
;icclzzsful design teams pay great attention to establishing objectives
that can be attained. _ ‘
In the tropospheric aerial examp.le given in Chlap;grt lt[;,d ’:ﬁz
allowable physical variations to the specified truedpanjal;otzil1 ‘ 1§i:h 1 the
ign. In fact, the decision to desig
approach to the design. ' o ish in 50
imari ted tolerances from m
ectors was based primarily on the sta
zxperts. In the eveI;\t, it was shown that these tolerances could have
been significantly relaxed in this instance. o
Itgi;:extremely easy to tighten up a performance SFemfli?Ct;onthg
such an extent that if one designed to meet that pe;fo;maom, o
customer would not be willing or able to afford it, evseri I td jpt; rt nfent);
i it i first place. Sales
d possibly afford to make it in the .
cm:ll cli]:e(r)lts ngver cease to be amazed that the product emerging from
?1? ir spéciﬁcaﬁon costs so much. It takes little effort or thought tto
y ' ich i i infinite cost.
ify meter, which in reality means in
specify + zero for any para

All manufactured items
changes in any or all of t
the user. These may occur at the following stages:
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While the practice of over-specifying (belt and braces) s0metimes
occurs in mass production industries, it is more likely to occur with
specialist equipment, particularly in the large, one-off field where the
client does not really know the adequate level of performance needed
to suit his requirements. Beware therefore of ‘over-specification’ of
performance, and also remember that performance is but one
component of the PDS.

It is not uncommon, say, with hydraulic pumps, for manufa cturers
to specify performance parameters that are not attainable coincidentally,
but independently with reductions in the other parameters — for
example, pressure and flow for variable delivery pumps. In other
words, maxima do not always occur together.

3.2.2 Environment

All aspecis of the product’s likely environment should be considered
and investigated:

¢ temperature range

® pressure range (altitude)

®  humidity

® shock loading {gravity forces)

¢ dirty or dusty - how dirty? - how clean?

® cormrosion from fluids — type of fluid or chemical

¢ noise levels

®  insects

® vibration

* type of labour or persons who will use the equipment — likely
degree of abuse?

°

any unforeseen hazards to customer,

user or the environment —
for example, inclusion of CFCg?

experience a number of these environraental
he areas before being called on to function for

® During manufacture — exposure to cutting fluids, solvents, fluxes
(flow soldering), acids (plating and cleaning), etc.
During storage — in the plant,
During assembly — assembly forces,

contamination from sweating
hands? '
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During packaging.

During transportation.

During storage — at a wholesaler’s warehouse.
During display.

During use.

These environmental subsets must be considered at the outset,
otherwise the essential performance required during usage may never
be achieved, or at best may be somewhat less than the user

expectation.

3.2.3 Life in service (performance)

Should service life be short or long and against which criteria should
this be applied? Against which part of the PDS is (or should} the
product life be assessed? One year on full performance, 24 hours a day,
seven days a week, or what?

3.2.4 Maintenance

Is regular maintenance available or desirable? Will designing for
maintenance-free operation prejudice the design to such an extent that
the product will become too expensive to buy in the first place? Does
the company, or indeed the market into which the product will
ultimately go, have a definitive maintenance policy? Is the market used
to maintaining equipment once it is purchased? The following points
are relevant:

& Specify ease of access to the parts that are likely to require
maintenance. It is no good calling for regular maintenance if it
takes 10 days to reach the part.

¢ What is the maintenance and spares philosophy of the company
and market?

® What is the likely need and desirability of special tools for
maintenance?

In the design of the hydraulic power pack discussed in Chapter 7, the
first production models had the oil filler cap on one side of the
pump/motor bracket (Figure 3.3). In practice, the packs were placed
close together alongside rock walls and in many instances it was
extremely difficult to top up the tank. The design shown has provision
for mounting the filler on either side of the base tank.
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Figure 3.3 Evolution of pump/motor support bracket.

3.2.5 Target product cost

Target production costs should be established from the outset and
checked against existing or like products. Invariably, all target costs are
on the low side, and in many cases they are unattainable within the
constraints of the PDS,

Lare should be taken at this stage to ascertain whether the target
cost is compatible with competitors’ products and, most importantly
with the manufacturing facility available to make the product. COSE
patterns should be established and studied in detail before setting the
target cost.

If a whole-life costing attitude is being adopted by the company
Or market area into which you are entering, then this should be

considered, with particular reference to maintenance trade-off and
down time,

3.2.6 Competition

A thorough.anaysis of competition must be carried out, including a
comprehensive literature search, patents and product literature search
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relating not only to the proposed product area, but also to analogous
product areas. These must be analysed. The nature and extent of
existing and likely competition is probably the most important aspect
of a PDS, at least from a comparative viewpoint. If, for example, the
evolving specification shows serious mismatches or deficiencies when
compared with what already exists, then the reasons for such
departures must be fully understood. Therefore, it is essential that a
full parametric analysis be carried out. Chapter 2 demonstrates this

more fully.
Typical magnitudes of such searches are:

Useful papers: 300-600 5
!

)
e Relevant patents: 10-100
¢ Competing products: 2-80 |
® Useful parametric graphs: 5-30 (from a selection of, say, 100). !
In order to stay in business, more and more companies are carrying out Performance curve
these sort of searches very thoroughly indeed, and are looking for
world-class parameters. s 1s Capacity (m/hour)
24 3
o 2% = QF
70~
3.2.7 Shipping 60 TDS.L 7%
2"

It is necessary to determine how the product is to be delivered: % 50 20 15 E
® By land, sea or air — home or overseas; what type and size of S 30 03
truck, pallet container {ISO) or type of aircraft used for the type of _ 20+ =
product under consideration. It is not unknown for equipment : 1ol 15
not to be able to pass through cargo hatches of aircraft or ships, or , o
to be expensive in terms of shipping volume. This can affect the ' 0 a0 T e i
subassembly breakdown of the product. o Capacity (mperiat gallons/minute 0240
® A product may bejcompetitive in the UK but by the time it is | ,
shipped overseas it may have become too expensive. For All dimensions subject to confirmation
example, a pump designed for land irrigation and sold mainly Pump set On base
overseas became non-competitive because it was made portable (a | Nett waight
good idea) by putting it on a trolley. The consequent doubling of Length A
shipping volume rendered it uncompetitive even though the W-___:_____(El_ 8%
increase in basic prime cost of the pump itself was very small Height < 28in
(Figure 3.4). Shipping wefght 5601~ 78akg ol —
Cubic contents I 1387 ] 0.393 3 37 I 0?2; kg8
® Lifting capability, provision of lifting points. A product may be o —— ==

competitive in the UK but by the time it is shipped overseas it

may have become too expensive. i i i
y P Figure 3.4 Pump dimensiong and shjpping information
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3.2.8 Packing

Depending on the type of product being designed, sor%:el fnror:t g;
tc. ec
i ay be necessary for transport, storage, e : :
pggtjilg;v%ﬂ?agd to the product cost and volume. S.hcn..xld the packagmﬁ
IJrotect against the environmental effects of shipping such as sa
vp\rater, corrosion, shock-loading, etc?

3.2.9 Quantity

- 51 f the run — will affect all
i umbers to be run off — the size o . ‘ :
;J;l;eelc}::slgf a product’s design. A one-off may requ1r(]e ~F’ery h]tﬂi[ ?g:;;%e
i he Channel Tunnel.
h there are exceptions, such as t . .
?111';1:1'(1);35 may require cheap temporary toolmrlg}:l'wﬂlle ]arg;ngzgggiz
i i ling. This has a
equire permanent, expensive too ‘
g;geyctrocrgluthepsupportive investment required and the plant already

existing in-house.

3.2.10 Manufacturing facility

Are we designing to fill an existing plant or is thhe plalmt a?d mea;h;r}zz
i ign? What are the plans for n
involved a constraint to our de51gn.‘ > :
and machinery? It is no good designing for a onfe-plant set-up to ‘fméjez
new one in existence by the time the pmd‘ucti.on pha;e arrives.
Chapter 8 where simultaneous engineering is discussed. -
Make-in or buy-out policy: is the product constraine
i i i is familiar?
techniques with which the company is r - _
Isq our proposed flexible manufacturing system the UI%m?-.tfmlcll
inflexibility? More and more companies are relsc.Jr:mg.to silldcrieduce
i i less capital intensive a
manufacture which will make them . : ve and :
their fixed costs. It also allows them the ultimate in flexibility in term
of manufacturing processes and technologies.

3.2.11 Size

i ints

Are there any restrictions on the size of t!‘le pEOdu‘it'?ﬁsljzeT{c)OI;;hﬁth

should be specified initially. S0 many c§e5_1gnsthgros e rmd[::71 eci iy

the result that the equipment will not fit mtof el,-n a}:i)nte nznce cou,l e

ven though it may do so ulijmately, access for aintena ould be
tceilifficult. Does the product size and shape make i icult to ha
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3.2.12 Weight

What is the desirable weight? (Remember that, for a given technology,
weight is frequently directly related to cost.) Allied to size, weight is
important when it comes to handling the product on the shop floor
during manufacture, in transit, during installation or in the user
situation with the customer. Should the design be modular to assist in
the size/weight area? Should lifting points be provided.

3.2.13 Aesthetics, appearance and finish

The appearance of a product is a difficult thing to specify and
therefore, in many instances, it is loft to the designer: the complaints
come afterwards.

Colour, shape, form and texture of finish should always be
considered from the outset. Advice and opinion should always be
sought either from within the company or without, Sales, marketing,
production and others will always criticize a design once it exists.
Therefore, efforts should be made to obtain these opinions before the
design commences, and certainly as it progresses. Every person is a
design critic, accomplished or otherwise. So often the fina] appearance
of a product ‘just happens’ and then strenuous efforts are made to
make it look better, which usually prejudices the design in all aspects.

Never forget, whatever the product, that the customer sees it first,

before he buys it — the physical performance comes later. The visual
performance is always first.

3.2.14 Materials

The choice of materials for a particular product design is invariably left
to the design team. Usually, this is not a bad thing. However, if special
Inaterials are necessary, they should be specified, preferably by
quoting the appropriate standard. The converse Is also true. If it is
known that certain materials, such as lead-based paint for consumer
products, must not be used, they shouid not be specified. Aluminium
or its alloys on exposed surfaces for underground coal-mining

equipment is forbidden in the. UK but not in the USA.

3.2.15 Product life span

Some indication of the life of a product as a marketable entity should
be sought. Is it likely to remain in production for two years or 20 years?
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The answer is crucial as it can affect the design approach anFl inter.a(.cts
with the market and competition, tooling policy, mgnufacturmg facility
and the like. Product life spans are reducing rapidly - for example,
Sharp calculators change their designs approximately every six
months.

3.2.16 Standards and specifications

Is the product to be designed to current ir.lt_ernational and/or B?itls:ih
standards? If so, then these should be specified and copies obte}me :
Cross-correlation of such standards should be came'd out prior to
commencement of the design. It is difficult, c‘osltly, time consuming
and inefficient to attempt retrospective matching of ‘demgns already
finalized to such standards. Also bear in mind that while standards are
extremely useful and essential in many areas, they ‘generally re_pro;sent
an industry or technology and a consensus at a particular point in time.
They must not be allowed to freeze innovation.

3.2.17 Ergonomics

All products have, to some degree, a man—.machine interf'ace, certaj.nly
during manufacture and if not directly during usage, again at _the tm}:e
when maintenance is required. It is therefore necessary to elucidate th e
likely nature of the interaction of the product with man, What height,
reach, forces and operating torques are acco?ptable to the user. Postures
and lighting should be considered; the devices must be a delight to use
— potential users must be consulted.

3.2.18 Customer

It is essential to obtain first-hand information on custorrler hl‘<es,
dislikes, preferences and prejudices. Eyeball-to-ey.ebala discussion,
question and answer, and examination of competitors trends and
specifications are all useful inputs to the specification.

To a great extent, such input will depend on whether the.re‘ are
product line precedents already on the mar.ket or.whether it 115 a
product breaking new ground. Customer input is, ne\_rer.the ess,
essential to success. The degree of difficulty with which this input is
obtained varies enormously from the large one-off turnkey type of
project where the designer will interface directly v_vi_th Fhe ‘Custorl.'aer, to
the mass-produced product where he will not - this point is considered
in more detail in Chapter 7.
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3.2.19 Quality and reliability

The laying down of levels of quality and reliability necessary to ensure
product success and acceptability in a particular market is a cause for
increasing concern. They are the most difficuit aspects to quantify in
absolute terms, although statistical data from company product
precedents are helpful here. In electronics, mean time before failure
(MTBF) and mean time to repair (MTTR) are familiar expressions,
although it must be remembered that by comparison with mechanical,
hydraulic, pneumatic and even electrical components, electronic
components experience a relatively controlled, sheltered life. Nonethe-
less, some quantitative expression must be made in respect of quality
and reliability at the specification stage. Reference should be made to:

® BS 5750, Quality Systems in five parts. Part 1 {1987). Specification for
Deesign, Development, Production, Installation and Servicing.

®  Guide to Use of BS 5750, Part 1, Spectfication for Design, Development,
Production, Installation and Servicin

® BS 5760, Reliability of Systems, Equipment and Components in three
parts. Part 3. Guide to Reliability Practices: Examples.

A company must ensure adequate feedback of any failure analysis to
the design team.

3.2.20  Shelf life (storage)

A factor often overlooked in specifications is that of ‘shelf life’ {applied
to units) or storage on site (as applied to complete plant). With respect
to units, shelf life must be specified at the outset and the means to
combat decay considered (see ‘Environment’, Section 3.2.2), otherwise
rusty gearboxes, perished rubber components, seized bearings, defec-
tive linings, corrosion and general decay will occur.

The designers of a complex plant should also be aware of these
problems, since equipment designed on the assumption of immediate
installation and commissioning may lie around on site for months on
end without adequate protection and storage.

3.2.21 Procee:sses

In-house process specifications, as opposed to manufacturing tech-
niques, are vitally important. If special processes are to be used during
manufacture, they should be defined — for example, plating specifica-
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jons, wiring specifications. Alternatively, the relevant standards —
.3ritish foreign, in-house, etc. — should be called upon.

3.2.22  Time-scales

' ?

Nhat is the time-scale for the project as a whole, in parts or ghaist;s.t;z
I it in wi ime-scales of others concerned w
here a need to fit in with the time sca ot : i
i;zjecﬁ Lead times altowed for design actwltl}.rl arehfrlequegitgt 13;(1:30
' | i ime- the whole pr
hey determine the time-scale for
B ature o 1 h. Design time must be adequate to
nanufacture and product launch. g t be adequate fo
i igned effectively and efficiently
nsure that the product is designe ' -in ’
\ i i t at the beginning o
rofessionally. Lack of adequate time spen ’

Noc;gssi’gg project wﬂl be made up for later and to other pe(kjlp{e s
l'rne-&.;cales due to defective products, market m1§mat§hes, over\.\;1 elm
;g competition and the like, There is no alternative to adequate design

ime.

.2.23 Testing

viost products require some form of testing after manufacture, f:]thel.' ;z
3 ducts for the consumer or engineen
he factory, on site or both. Pro o1 . 8
narkets IEsually require a factory test to verxfy_ th@f quaklll‘ty qu ;:]]V
roduct and its compliance with the PDS. Curiously, 'tl is u ually
elates to the performance aspects which, although esser}tla , repr
y narrow view of the whole question of prpguctdevglu;ioxhat? Do we
i in a hundred, ?

Do we sample test one in ten, one i W
weed a new teslt) facility? How can we be sure that th(fe pro&uec:e;st
lesigned to have rapid engagement with and detacc{:hg*lft:nt mmer e test
i i t history are needed to answ:
ig? Data collection and produc : \ ‘ >
]Eestions An initial test specification should bslwrltten at this stage

- i leted!
s too late after the design has been comp .

Process plants and projects of this nature usuq]ly have a_ccep:;zse
ind witness tests, in addition to factory tests. As with all tesctcll_rf, fhese
equire careful planning and execution, not only to ensure P
vith the PDS, but also to limit the cost.

3.2.24  Safety

i i in the market
f the proposed design and its place in
“he safety aSPsciseg_ Indelzad, there may be legislation and standards
nust _be his st ect, such as HASAWA, EEC legislation on product
:o;elntl;g thlj ;saliticélar specifications relevant to particular product
jability, an .
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areas, such as BS 5724, Safety Requirements on Hospital Medical Electrical
Equipment. The following extract from the specification for the
MICROM 160 (see Figure 1.15) is typical:

Electrical safety

(1} This aspect is comprehensively covered by Hospital Technical Memo
No. 8, Safety Code Jor Electro-Mecharical Apparatus. The relevant para-
graphs appear below. The specification then goes on to quote the actual
paragraphs from the memorandum. {BS 5724 subsequently superseded
this memo.)

(2) Sharp corners are to be avoided as far as possible to minimize the risk to
personnel and the splitting of surgical drapes.

(3) As far as possible, any component should be ‘fail safe’ as in performance.

(4) Design of the manipulator must be su

¢h that horizontal arms just above
eye level are avoided if at all possible

(5) The manipulator should be designed so that parts liable to move relative
to each other are unlikely to trap limbs, hair, clothi_ng or drapes at their
joints.

(6} No part of the manipulator should have unguarded projections where
clothing, drapes or parts of the body are likely to be snagged or torn.

Labelling should give adequate warnings. Likely degrees of abuse,
whether obvious or not, should also be considered; also likely
misrepresentation of function of equipment. Definitive operating
instructions must be prepared. See Section 3.2.31 — documentation,

3.2.25 Company constraints

The constraints of current company practice should be highlighted and
discussed. Is the company constrained by its previous products? If so,
it i5 as well to know about it at the specification stage. Possible
manufacturing facility constraints, financial and investment constraints,
and attitudes are very relevant.

Are there adequate in-house facilities for research, design,
development, testing, etc., including quality of personnei.

3.2.26 Market constraints

Feedback from the market place should be considered. Tt is no good
incorporating a certain firm’s engines in equipment for some Middie
East countries, if they will not accept them. The first rough terrain
telescopic handler was designed to utilize a range of Ford engines. At
that point in time, and for the foreseeable future, Ford products were
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table in the Middle East. Therefore, the dES}gn was cheingeg (t)(;
ccomm date Perkins engines, as well as Ford engines. Knowle ]gd
ac‘:Omm(tii'ta' ens articularly overseas, combined with a fu'll kpow ? : 1%2
e 1klot ,ui.t be incorporated in the PDS at the. beginning o °
° t'he mal'dE 1Ttlh.e design evolves. Otherwise, if during the course (Z]
F;O];:;jae?t tlé:g market disappears, the whole activity may have prove

e

to be 2 waste of time.

3.2.27 Patents, literature and product data

i i hould be investigated and
f likely useful information s .
Ajsl.e::fl?esd 0and inyparticu]ar possible patent c]ashm g Shil::l?ngeflg?(::iz
ak ) i i i designing som
as possible. It is p01ntles§ :
‘ab(imrtloisarfge??)f so&eone else’s patent, Figure 3.5 gives an example of a
glatgnt for the MICROM 160, described in Chapter 1.

3.2.28 Political and social implications

. . ,
The likely effect of the product on the pOl]thE?l and soccllal slt:*ufzt;:li eod
the market or country for which it is to beldzﬁgtl;ed aflfn Ctn:)a} ;ucmsumer

i i e effe
sidered. Typical factors include :

Sho\lflt:ﬁl;)rftsmtr;}e stability of the market, and the avoidance of product
mo , . ‘ nd
features that can create social unrest and upset.

3.2.29 Legal

With the adoption by the EEC of product liability legislation, ba:;ec(i)fn;
lt on US efperience, it is essential to consid.er the:- legal as;;ecfeit, 2
g:;ign at the PDS stage. Such legislation considers prod;c:tC : fhmugh
i i ; designed into a produ
ary basis. Many defects are : .
.;Sckpginadgquate consideration of al thc; copst{alnt; z;i :(]J'lsn(;u;;sremany
: ‘ specification’ ma
It is suggested that ‘defect of speci 1ca} ] 0y
defectslof dgsgign’ and even for subsequept defects of minéltf?:g:ley b
his respect, the following incident, relating to a proc;uc During the
he market, should prove of interest gl’ugl}, .197 la). During the
ormulation of the original PDS for the ‘Giraffe’ site place P vl
see Figure 1.9), it was decided to make it' the safes;.l vedh_n e
narket, from the viewpoint of stabilityi Szincteh an_);k t?;.nﬁfe agnd vice
i ’ i ity to retain its load, the ri
s Ftilis ;)ILtg r;:éltyreach, both in terms of the operator ?ll:d
“Crease_s e ’e'git of the wvehicle. Being the first vehicle of his
;eo'ple ilrl';l t'i'k:: ﬁvt:;:clin i{ was decided to provide 3 system of operation
esign ,

Design Core: The Product Design Specification

United States Patent 118§ N Patent Number: 4,515,333
Pugh gt al, H
Fugh et - _—[‘i_ll“jﬁf_"i‘ﬂ"'__;“iy_’"_l_g_"?

(34 ADIUSTABLE stippopy FOR AN QPTICAL (56
OR UTHER INSTRUMENT

Referances (ited
U.S. PATENT DOCUMENTS

[73) Torveniars. Sruzry Pugh; Douglas ¢, Smith, both ZEIZRGT 19987 Raymond et 2,

9f Loughborough, England: Chee b, 3'322"5: ;”%J O

Lee, Jurong Town, Singapore; Lestip 5'9-”'2;3 [,jrlg:g ;Imu ol C R0l

K. Parr 3 < Joha N Birke, 5T, 5 E T arvsch | - MEs)2;
arr, Leicesice t, LIETESY 61979 Top, 0514

Avlesbury, both of Engjang. Richarg SIBSE0T 81979 weon o 248123 ¢

. Stibbs, Glasgaw, Scorland; Tey C. 444,595 wr1ay; HeMer ¢ al 2491231

Tai, Pe!:.n!ing Jaya Selangor, ) ’

Malzysia FOREIGN PATENT DOCUMENTS

. 2142266 BA19%2 Feyg Rep. of annany .

731 Assignee- Un_iversiry of Technaiogy, A6 51973 Fed. Rep. of Germapy |
Leicestershire, England Frimary Examrrer—Willigm |, Schulty

i Asgirian; Exama‘arer-—Ramun O Ramirez
121 Appt No.; 133,870 Atvorney. Agens, or Firmep 10 Halgren; V. A, Whits
[22] PCT Filed: Apr. 14, 198] [57) ABSTRACT
. An adiostable SUppart for an aptical or Other instiumeny
8] PCT Mo PCTAGBR . Dines (€8 a binocwlar MICEOSCONe for e b¥ a surgean jin
§ 371 Daie: Dec. 14, 198] MEUrosurgery) which readily permies adjustment in the

pasition of the instrument in 3 predelermined tia]
§103(e} Date:  Drec. 14, 198 he ortenrenen TR

{87 PCT Pub. Mo WOR1 13054
FCT Pub. Date: Oct, 29, 158 facture, eaty 1o adiust, and !

R L . Nstrument al gne eng and an adjusiaple COURIEF weirhy
(g Foreign Application briority Daia &Y the other, mounted by a ball jmnr sfrangement oﬁ a
Apr. 15, 1950 1B United Kingdom .., Fo1238R linkage sysiem rotatably supported on a celumn. The

: ball jaint artangement and the oher Jjoint arrangements

[$1} I g1 e FISL 3000 in the linkage system are provided with clamping de-
52} Us ¢l 248122, 248123 ), vICes, formmalty urged o clamping Position by Eprings

2487124 but released by the applicati

- 2487122, 1230, 124, control af & switch device,
248135, 123, 162.1, 132, 2891, 283, 35gs513,

3, 515, 522, 42 11 Olalms,

12 meigg Figures

or, altematively, depression of the boom at a fixed extension beyond
Predetermined hmits, would automatically override the operator,
leaving him with two options - either let the load rema

. th in at a position
In space, but stijl in safety, or shorten the boom and withdraw the load
into the safe envelope.
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i tions
> lves, which contro] the two mo
manual lever-operated valves, . o
1escribed automatically centralize when the danger zone is approach
2 ] e
iding the operator’s input. ‘ o
Verri[(‘i\f\rog exam[?]es where potential hazards might have arisen will
i lassifying defects.
illustrate the problem of ¢ '
11‘ﬂ‘lfl}:;rstlv a customer complained that the levers fitted to thebcoztr;)]
e b st i en.
Jlves were not strong enough and indeed some had te:;a e,
nbsequent investigations revealed that whe.n theﬁs;ﬁetyﬂzz}iing had
i i i lves centralizing, lights
¢ into operation, with va d
ljlr;lzer sound}ijng, the operator had attempted tol]exti?nd thfeiizci) ;izge
icati : rers. Naturally, long p
lication of tubes to the levers lec
1 oy ired to overcome the system even
- uired to overce )
nd tremendous cffort were req ‘ ome the system even
i 5 ing the bending and ultimate
tially, the net result being : : <
ifrers yhence the request for stronger levers. If an qcade_nt llglait
;sultéd from this practice, under which defect classification wou

ave been considered?

o Defect of specification — should it have. been for?seen att:f }(;,Jut;i:
that operators would attempt to ovemd? the]: sa et;z sys y
application of tubes to the valve-operating levers? I

» Defect of design - if the control levers had snapped, ?Jlglraxfce t
operator, should they have been made strong enoug P
pipes of infinite length? | .

» Defect of manufacture — was the lever material not to spec

ton?

i > ith a
econdly, a vehicle of similar design apgea}red 01:11’ tE: .mz:;te;:ift 2
’ s a klaxon and flashes a light in
ifety system that sounds a k : !
1ovgmznt of the load outside the safe envelop; ‘of f[;e]r?u?;la;fr é?s'lst
i zone can be entered and instability .
e ignored, the danger zon . . l and Pty may Tesit
i his vehicle, it is interesting to sp
hould an accident occur with t : to sp
hether it would be considered a defect of design or S]E)GC]fl(fatlgzlé Pt\f)
e Giraffe pre-empted this latter machine, wgulcji? it give rie
uestions in the area of ‘reasonable user expectation’?

2,30 Instaliation

d
lany products must interface with other llirqductfhor E)ieas;elzflie
ildi Installation ere g
to larger products (or buildings). tal
;r?siderged iri'iJ the PDS. This will include fixing holes anc? 1.1{g5, access,
e volume available for the product, system compatibility, power

Dmplifl l:i;i;yczsj ;lf]etlig(e};ydraulic power pack discussed earlier, the
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problem of the initial filler position had ramifications for installation,

but it was subsequently eased by the dual positioning of the
filler/breather unit.

3.2.31 Documentation

Product documentation is always important in terms of instructions to
the user, the maintainer or others. Even with consumer products, it ig
an important and vital task that must not be shirked (sce Safety’,
Section 3.2.24, and ‘Legal’, Section 3.2.29). With large turnkey projects,
the associated documentation can become a substantial part of the
overall design task, say for a power station.

In the light of previous comments re legal requirements, it is
imperative that full documentation is prepared for ali projects — this
should be done formally, not informally, I recently had to refer to
detailed documentation for the wind tunnel referred to in Chapter 1,

which is currently being refurbished some 30 years on from the design
stage. '

3.2.32 Disposal

Disposal has been included as a primary element as the effects of
man’s design of products impinge more and more on our environment.

With many produets, it is not possible to ‘forget’ about the item
after ownership has passed to the customer. If the product contains
hazardous or toxic parts, or indeed parts worth reclaiming, these
should be considered at the PDS stage. Should we, for instance, design
for disassembly - for example, Magnox nuclear reactors? This is
becoming an increasing problem with many products, and is not
Necessarily confined to time-expired nuclear reactors, chemical process
Plants and the like,

Non-biodegradable plastic packaging and items made from plastic
present a problem of increasing magnitude - in fact the whole problem
of waste disposal and recycling looms large indeed.

While the points discussed in the preceding sections represent the
primary elements or ‘triggers’, thus enabling the preparation of a PDS,
never forget that a specification will be, and should be, subject to
amendment and alteration with the passage of time — as stated earlier,
it is evolutionary. When a design has been completed, the evolved
Specification may be suitably embellished with detail. Almost by
definition, it provides the basic material for handbooks, sales and
technical literature. The PDS becomes the specification of the product
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tself, rather than the specification for its design. Therefore, it provides
the basis for the user or producer to make his decisions in a
comprehensive manner. '

There are no alternatives to a meticulous and thorough approach
1o PDS preparation in a competitive world.

It is perhaps worthwhile reiterating that the PDS is defined as
that which sets out in detail the requirements to be met to achieve a
successful product or process. When the product has been designed, it
is itself specified by the drawings, documentation, etc., which go to
describe the product in great depth. This is known as the specification
of the product — the product specification. Try to avoid the use of loose
semantics where the one may be confused with the other.

There is a great deal of evidence to the effect that a poor PDS is a
very common cause of unsuccessful designs (Cooper and Kleinschmidt,

1586).

3.3 THE PDS DOCUMENT
Guidelines for preparation:

(1) Remember that the PDS is a control document. It represents the
specification of what you are trying to achieve - not of the
achievement itself.

(2) Remember that it is a user document — for use by you and in
industrial situations by others. It should therefore be written
succinctly and clearly.

(3) Never write a PDS in essay form. Use short, sharp definitive
statements under the headings provided in Figure 3.1. It is useful
in practice to allow space for amendments and additions;
therefore, do not crowd the page. Two headings to a page is
usually adequate at the start; a professional PDS may ultimately
have many pages to a heading. Figure 3.6 shows a typical
approach. PDSs need to be user-friendly.

(4) From the beginning, try to quantify parameters in each area — for
example, weight. Students and professional engineers frequently
say they do not know the extent of such parameters: if in doubt,
estimate a figure.

(5) Since a PDS is always unique in a new design situation, the
relationship between the elements always varies. It is recom-
mended that in preparing a PDS that you also vary your starting
point - for example, you may start one with performance and
another with environment or politics. Varying the starting point
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Proguct __

Date; —
- Issue:
Parameters
" Current -
Performance: Comtion model | Thisdesign | World class
{ours) fintent) ftarget)
Description
Safety: ‘fg
Bescription

Figure 3.6 Format for a product design specification.
will aid the acquisition of ibili

: the flexibil inki ich i
required to prepare good PDSs, 1 of thinking, which is

{6) Always date the document and put an issue number on it
(7) Clearly document amendments, .

3.4 THE PARTIAL PDS

The term ‘partial desi
earlier; the phrase ‘pa
be brought together.

rgt:;J [l;l?)s !aeen referred to and a case made for it
S has now been used and the two should
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All statements made s0 far in relation to the FDS have rf:fer;eiet:
the whole product — for example, the motor car or thefelectrti(l: s ‘thlé
But all products may be convenien;]{hzaol;;:r;hgoggrr; pg{;}r:nt lzvel. e
(total system) to the §ubsystems and th the component level, To

his breakdown, it is useful to refer to 1b ys

):;;?g;d;:];t?ﬁiagii);s (SSDSs) and component design specifications
(CDSIZ.Z:;I' particular subsystems or components of a produ(]:It,Prsgn);noj
the facets of its ‘specification” will be ta{ken from the g;.;era | FD ,S and
will apply. However, some of the primary areas wi nol, In some
instances, be relevant, while oth?rs w.tl:l become morﬁ rebe. » '{0 o
example, a component of a machine will b.tes ve;‘glfdmtlll.lceres;zr ée Lo e
i i ith its adjoining components,
;;fjﬁ:ihﬁ)n?ts‘jﬁlf fanviro]nmen% within the envelope of the total PDS
enwrgrt‘ulgeeitt‘s on engineering courses have to learn the fundamen‘tals
of engineering, and it is usual to ach}'Lre this ‘thr.ough }:he meil;arrl;zrtr;
of component and subsystem designs utilizing td e apgf apShaft
technologies and analytic techniqu;f; fgr ;;1111&1&; tckilfcu;agging shait

ing finite element techniques; the desi _ . : :
:rsllarllﬁsis techniques. This is the way you acquire your eTg;pfziIiu;ﬁ tic;;:
kit - you do not acquire it initially by tackling the total dies gine,
video recorder, airplane, bridge or Concorde rep.laceme:nt. o the

So, in the context of total design as discussed sp ar,h.
constituents of the partial PDS need to be adflressed. Botll; 11}dtei? ﬁlsgt
and in practice it should be quite clearly d.e]meated to ‘t e hoeld]not
what is required — judgement as to the quaht).f (.)f the design st ou | no!
be left, as in many instances it is, ‘to the opinions of the t};lol:é ?n ;de
industry, to your immediate superior. Such !udgemer:its WItexts rade
against the background of the different experiences an C(()in exts of the
arbitrator. If the differences between that experience anb :1 e ur
project are large (for example, judging the details '0}f1 a bri g:e fes) fg
where previous experience has been conceme'd wit prefsu o vesse
design), then the value of such judgements will be open bo cg est O;

Always try to establish the c‘ontext‘ of the subsyste n
component in a partial PDS against wh1ch. design alternatm;s mlgCDS)
measured. It could well be that the partial PDS fcu: a sha ; (or
might only encompass some of the elements (see Flgure 3. l)le o be

As with the overall product, component designs s.hou a o
handled quite systematically, otherwise vital facjcc.)rs w1}1 bi:‘ (:gu wj]i
the product quality will suffer anq competitive situatio
deteriorate. Systernatic design is essential at all levels.

¢ It is professionally impossible to
f. design without knowing its ori

Design Core:
Conceptual Design

4.1 INTRODUCTION

The conceptual phase of the design core is primarily concerned with
the generation of solutions to meet the stated need; in other words, it
involves generating solutions to meet the PDS. In total design terms,
design must neper be started without a PDS - however, you will recall
the earlier reference to partial design.
It is recognized that conceptual design as such can be applied at
the total, subsystem or component level. Thus, it may not be possible
to significantly change for the better the overall concept of a motor
vehicle, although many opportunities for improvement may exist at the
subsystem and component level. So, in effect, while we have so far
referred to a process of total design, implying that it applies to a whole
system, which it does, as a process continuum, it can and should be
applied at any level. After all, a fuel pump is b
fuel pumps can be researched, specified and ¢
the procedure so far outlined — to the fuel pump manufacturer, it is his
product. Equally, in considering alternative approaches to the fuel
pump diaphragm, this also could be treated in the same way but at the
appropriate level,
Nevertheless, it cannot be over-em
sense, if you are asked to desi
PDS, then you should:

ut a subsystem of a car;
onceptualized following

phasized that in a total design
gn something without a partial or total

Seek clarification from your tutor or superior.

® Compile your own version of the PDS.

give an opinion of any value about a
gins — the PDS. Many engineers in
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Domestic Door
Security Device —
Total Design Task

This report contains the PDS for a domestic door security device. The intention
is to produce a product that will be competitive with those already available on
the market while producing a solution to the problems encountered with such
designs.

A multi-disciplinary team of four people, mechanical, electrical and
production engineers, nominally of 17 years of age, responded to the total
design task. The PDS has not been corrected in any way by staff so that it is
representative of what can be produced with the total design approach.

Performance

1.1 To fit any domestic exterier door (left-hand or right-hand).

1.2 Must be able to withstand an attempted forced entry, up to a force of
3000 1b (see BS 3621).

1.3 To allow visual contact with caller.

1.4 To allow communication with caller,

1.5 Must be easy to operate - it is expected that the user age group will range
from children to senior citizens (see ‘Customer’).

1.6 The device should be strong enough to resist wire cutters.

1.7 The normal opening/closing of the door must not be affected by the
presence of the device.

1.8 The strength of the door is not to be unduly impaired by the presence of
the device.

1.9 When the device is in use, the door must not be able to open more than
6 cm.

1.10 Operating conditions (see ‘Environment’).

259
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Environment

21 Normal use: Device will be fitted to an entrance door or the immediate
area of the door, in a dwelling house. ‘

272 Resistance to adverse weather: If the device is exposed or partially
exposed on the outside of the door, then it must be able to withstand all
extreme weather conditions (heat or cold).

2.3 Temperature: The unit should perform and not be damaged by
temperatures in the range of —20°C to 70°C. .

2.4 Pressure range: The unit should perform and not be damaged by air
pressures between 0 Nm? and 10 000 Nm? (to enable air transport to be
possible). ‘ 1

2.5 Corrosion resistance: The unit should be resistant to corrosion from salt
water or any other household liquids. . .

2.6 Shock loading: If the door is restricted from fully opening by the device,
then the device must be able to withstand a shock load of SOQG.lb.
However, the unit should not be regarded as an alternative to existing
locks and bolts on the door. .

2.7 Abuse: The device must be able to withstand vandalism.

2.8 Dust and dirt: Any lenses or polished parts or components that would be
inhibited from operation by dust or dirt should be protected or at least be
easily cleaned.

Life in service

A minimum of 10 years is required, but, if economically viable, a 20 year life in
service would be preferred.

Maintenance

The general policy of the competitors tends towards maintenance-free
products. To keep within the targeted production cost and ‘equal the
competiters” maintenance policy at this end of the market, the design should
comply with the following:

4.1 Be completely maintenance free with the exception of light lubrication if
and when required. Therefore, no spare parts will be manufactured.

4.2 Where screws, bolts and washers are used, British standards must be
complied with (see ‘Standards and specifications’). . o

43 Any parts that do require lubrication should be accessible within one
minute, without the need for special tools or equipment.

4.4 The device should be removable but only by the occupant(s) of frhe
dwelling or by a person designated by the occupant(s), this only being
necessary in the event of a new door being fitted or when the occupant(s)

wishes to move house.
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Target product cost

Our aim at AEl is to produce an effective security device that will fall into the
lower price range. The average retail cost of present devices is £10.28. Allowin g
for overheads and the possibility of unforeseen events, the target cost for
manufacture should be between £3 and £5 per completed and packaged device.

Competition

6.1 Polycell: Polycell manufacture a wide range of door security devices.
However, only two such devices should prove to be in direct competition
(see market research document for further details).

6.2 ]. E. Reynolds & Company Ltd: J. E. Reynolds & Co. Ltd market four
security devices, which will be in direct competition to the device to be
manufactured (see market research document for further details).

6.3 ]. Legge & Co. Ltd: Legge UK ranks as one of the leading lock
manufacturers in Eurgpe, selling high-volume quality products in more
than 50 countries, However, they do not manufacture a door security
device that allows communication or visual contact with the visitor.

6.4 Welpac: (see market research document for further details),

6.5 Chubb: Chubb manufacture a wide range of locks and safes which have,
for many years, enjoyed an enviable reputation in providing reliable
security for banks, Government departments, prisons, hotels, post offices
and many other institutions throughout the world {see market research
document for further details). '

6.6 Yale: (see market research document for further details).

6.7 Ingersoll: (see market research document for further details).

Packing

At present, materials to be used for the device have not been specifically
chosen, nor has the actual size, but some, if not all, of the following should be
considered for the final packaging of the device (see ‘Materials’ and ‘Size’).

7.1 Size must be kept to a minimum,

7.2 Cost must be kept to a minimum.

7.3 The package presented to the customer must be physically attractive
{shape and colours used).

7.4 Weight must be kept to a minimum.

7.5 Should prevent corrosion if applicable.

7.6 Must be waterproof.

7.7 Should prevent damage by shock loading, the level of which will be
dependent on the material used for the device.

7.8 Must be easily removed by the customer.

7.9 Assembly and fitting instructions should accompany the package.

7.10 Company logo must be shown on the package.
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Shipping/transport

8.1 Packages will be stored for transport in boxes with at least 10 per box.
8.2 ]SO containers will be used to carry the boxes.

8.3 Transport will be by road or rail within the .ho‘me market.

8.4 Transport will be by sea then road or rail within the overseas market,

Quantity

Market analysis indicates that a large percentage of households do not have a

door security device of any description, Those households that do have such

devices consider them tc be inadequate. Therefore, it \‘vou!d be rea_spnablg to

expect the market to grow over the next five years, considering the rising crime

rate.

9.1 10 000 units per annum to be initially produced, with production increase
to meet demand once the product is established on the market.

9.2 Long production run envisaged, extending relative to market demand.

9.3 Permanent new tooling should be installed if required, but full use of
existing tooling and equipment must be achieved.

Manufacturing facility

10.1 There are no constraints whatsoever on manufacturing facility.

Size

11.1 Length not to be greater than 200 mm.
11.2 Breadth not to be greater than 140 mm.
11.3 Depth not to be greater than 80 mm.

Weight

12.1 The weight of the device should be kept to a minimurr.l; however,
strength must be the principal factor if the device is a restrainer.

12.2 The total weight of the device, including fittings, should be no greater
than 3 kg,

Aesthetics

13.1 Robust image must be projected to the customer.
13.2 Attractive agppearance, should be colour co-ordinated with other door
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fitments and attachments.
13.3 When mounted, BS 6100 number must be visible.
13.4 AEl company logo must be visible in boid lettering (5 mm high).

Materials

14,1 The use of existing materials for manufacture is preferable; it is not
envisaged that a new material will have to be developed.

14.2 The materials chosen will be easily used in production.

14.3 The chosen material must withstand the necessary environmental
conditions (see ‘Environment),

14.4 The materials chosen must not oxidize in any way.

14.5 The materials should be lightweight, within the designated limitations
{see ‘Weight'). However, strength must not be sacrificed for weight
reduction.

14.6 The chosen materials should be resistant to wear and tear.

14.7 The surface finish should not react with skin, wood, paint, varnish or any
other houschold materials,

14.8 The materials should not be poisonous to humans or household pets.

14.9 The materials should resist cutting by wirc cutters.

Product life span

This should be as long as possible so that the initial investment may be
recovered. Each market (home and overseas) will be analysed separately, and
production will continue until the “product life cycle curve’ levels out, Thus,
the product life span will also be dependent on a favourable market reception,

Standards/specifications

BS 8220 Part 1 (refer to enclosed document at end of PDS).

B5 5872 Security for locks and latches on doors (in buildings).

BS 6100 Parts 1, 2 and 3 refer to security systems in buildings.

BS 6800 Specifications for home and personal security devices.

BS 4737 Intruder alarm systerns.

BS 6707 Specifications for intruder alarm systems for consumer installations.
BS 6799 Code of practice for wire-free intruder alarm systems,

BS 4190 Bolts and screws, ISO metric black hexagon.

BS 3692 15O metric threads, screws and bolts,

BS 6105 Screws and bolts, stainless steel, corrosion resistant.

BS 4464 Spring washers, metric units.

BS 5750 Part 1 refers to specifications for design, manufacture and installation.

BS 5760 Reliability of systems, equipment and components.
BS 3456 Safety standards.
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Ergonomics

17.1 Hand-operated controls must be able to be positioned at any height
suitable to the user.

17.2 Hand-operated controls must not require a force of more than 3 Nm.

17.3 The design should be based on one-hand operation, if hand control is to
be used.

17.4 No sharp edges will be exposed to comply with British safety standards
(see “Safety”).

17.5 Preferable if controls were distinguished by colour and/or shape, to allow
operation in low lighting conditions.

17.6 Allowance should be made for operation when the user is sitting, such as
in the case of the disabled.

7.7 Considering OAPS with co-erdination problems, the following dimen-
sions must be complied with (if applicable to the design):
(a) Control buttons must have a diameter greater than 25 mm.
(b) Control levers must be longer than 100 mm,
{c) Control knobs must have a diameter greater than 25 mm and a

protruding length longer than 30 mm.

“ustomer

‘he customer will be a householder, ranging from children to senior citizens
ind the disabled. A questionnaire was prepared and issued to householders,
Tom the questionnaire, the following conclusions can be drawn;

8.1 32% of the people surveyed felt insecure when answering their doors.

8.2 44% of the pecple surveyved only had a lock fitted on their doors.

8.3 40% thought that their doors were inadequately protected.

8.4 People thought that strength and being able to see the visitor were the
most important factors. Some also required to be able to communicate
with the wvisitor.

8.5 28% of the people surveyed were willing to spend over £20 on a security
device,

8.6 16% would install the device by themselves.

rom the questionnaire, it can be seen that there is space on the market for a
ew security device, as 44% of the people surveyed had only a lock fitted to
heir doors. The device should be aimed at all ages of the community, but
pecial efforts must be made to capture the market of the senior citizens.

Juality and reliability

s AEI work to BS 5750, this product will also be designed to comply with this
landard.

9.1 To enhance the company’s reputation, and to remain competitive, a three-
year guarantee will be offered.
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Shelf life storage

20.1 Warehouse storage: Devices will be stored in their individual packaging.
Depending on the size of the final device, they will be stored in boxes, at
a minimum of 10 per box.

20.2 At retail outlets, the devices will be displaved within their individual
packages.

20.3 There are no limitations on shelf life, since the device will be of a non-
organic nature (non-perishable).

Processes

21.1 There are no limitations to the manufacturing processes as there are no
constraints on the manufacturing facility.

Time-scale

22.1 Specification formulation — 24th February 1989.
22.2 Concept evaluation - 10th March 1989.

22.3 Evaluation of concepts — 10th March 1989,
22.4 Design process complete — 21st April 1989.
22.5 Process setting complete - 1st July 1989.

22,6 Commence manufacturing — 1st August 1989.

Tgsting

23.1 In the case of parts being purchased from an outside company, visual
inspection of 1 in 40 items will be carried out.

23.2 Due to the expected kigh volume of production, batch ingpection will be
used for the final product.

23.3 Typically, a batch test of 1 in 1000 will be carried out.

23.4 In the case of a restrainer or chain, the device will be fixed to a standard
domestic door and destructively tested to BS 3621.

Safety

Device must comply with all of the relevant parts of BS 3456 and the Home
Safety Act of 1961.
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Company constraints

25.1 The company is aiready well suited to manufacturing security products,
and as there are no manufacturing constraints, no company constraints

should be envisaged.
25.2 Depending on the market reception of the device, excess labour may have

to be employed.
25.3 If new manufacturing processes are required, allowances should be made

for the retraining of personnel.

Market constraints

The device will be marketed on a trial basis within the UK and, if successful,
will be marketed worldwide.

Patents

The following are patents (from GB) that should not be breached.

1520429 Chain catch for doors,

2114206 Tmprovements in door security devices,

4079973 Adjustable chain door guard.

4106800 Chain latch for door,

1507281 Observation port.

2036841 Security communication device.

1604627 Daor viewing device.

1574813 Door fitting, allowing a visitor and his credentials to be inspected

before the door is opened.

Political and social implications

All parts of the device are to be obtained from British companies.
Consideration should be made to the naming of the product when exported to
non-English-speaking countries. The prpduct shall not be exported to any
country where current trade embargoes exist,

Extract from BS 8220: 1986

Part 1, Section 3.4.2.16 — door viewers, door limiters and door chains.

The fitting of the above is recommended for any door through which a stranger
might be admitted to a dweiling — that is, front entrance doors and reariside doors

as approprinte.
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Door viewers permit the inspection of callers to be made with the door locked gnd
b()f.lfﬂ:f. For maximun clarity, a viewer shouid have a wide angle of wiew
_(rmnmmmlty’ 160°%, a glass fens, and be mounted at 4 height to suit adutt
occupanis including the elderly and the disabled, Spaces outside doors shouid be
Hluminated to permit identification of callers, ‘

Door limiters are suitable only for wooden doors; security chains can pe Sfitted to
ZUD(J.dEH and wmetal doors. Limiters or chains, whick only provide limited qecur:‘f.y
agamst forced entry when doors are opened partially, should ot be regr;rded as
an alternative to security locks and bolts, They should be robuyst and should b;'
securely fixed with screws of at least 30 mmt in length, in such q way that th

cannot be dislodged from outside 4 dwelling by manipulation or by ﬁ.;rce Saﬁ'?
chains should be made from brass or steel, and should have welded or ﬁ)rge;f h'nks]{



