THE DESIGN & DEVELOPMENT

The A to Z Development Project

AT he outsat of this project — original-
Iy code named A to Z — the foliowing
major objeclives were identified:

1 —To replace the existing product
range and confirm Rank Strand as
the leading manufacturer of
thealre lighting eguipment

2 —To replace the wide fange of
manufaciuring processes and
materials emphoyved in the current
range of products with a new co-
ardinated range capable of
economic manulaciure, whiist at
the same lime providing  high
quality in performance, durability
and safety

In view of the importance placed on
designing for efficient production, il
was decided (o581 up a new luminaire
gesign team alongside the factory in
Kirkcaldy whare tha products were 1o
be manulaciured, The close lkison
between designers and the manulac-
turing functions being an essential fac-
tor in the design of the new luminaires.

The first major investigations for the
new design team were a thorough
sludy Imo the problems of the oplics in
arder to achieve the high perlormance
specilied by the Marketing Depart-
menit inthair original desegn brie!, and a
thorough study into the problems of
heal, so damiliar to luminaire users.

A full time optics design engineer
was recruited 1o contral all optics
design aspecis of the new product
range. He previously worked with
British Rall, designing raitway signall
ing, where clear visibility over a long
distance Is o prime imporiance, re-
Quiring highly efficient optical systems
albeit over a narrow beam angle
Designing efficient optical systems far
theatre luminaires was thersefare
familiar work Yo him, simply invelving
different beam angle and distribution
parameters. Having said this, how-
gver, the greales! problem was in
developing the optics within size con-
slraints dictated by the need to use as
many Common components and sub-
assemblies as possible.

The most interesting develoomen
from this werk was the design of the
Prelude Fresnel Lens, The eriginal per-
tormance specification for this pro-
duct from Markeling reguired the
Tollowing performance:

Spot Fiood
Position  Position
Y2 Pk_Angle a° 45°
11170 Pk Angie 15® 50°
Pk. Candelas 40,000 4,000
Using 500W T.18

Mo lens was available to provide this
perlormance within  the  size - cone
siraints of the housing 50 a new lens
was designed giving the following per-
lorrmance:

by Mike Cawte

Spot Flood
Position Posilon
Y Pk, Angle g Gat
1110 Pk, Angie 16 &0?
Pk. Candelas 52,000 T.700

Lsing 500W T.18

Az will be seen, this exceeded 'he
already high Marketing specilicaton
and has been incorporaled in the ax
cellent sub kilowat! range, under he
name 'Prelude”

To help in the arducus task of
developing the optics from theoretical
lens and reflecior arcangaments 10 the
final pre-production prototypes, an
Automaled. [luminance  Recording
System was instailed in the Oplics
Laboratory in Kirkcakdy, This is a
MICTOpIOCEES0 based system com-
priging:

1. Photometer — resds beam intensity
in candelas and feeds information inlg
the computer.

2. Gonomeler — supporls lumina re
and scans it vertically and horizontally
across the photometer head.

3. Computer — takes information frem
Photomeler and Gonometer and pro-
duces VDU image of beam distribution
curves from which hard copy can e
printed along with a listing of beam in-
tensilies at all plotied angles

This systam cuts down Lab. Testing
time drastically. A full iso candela
diagram which, by nand, would have
taken five or six hours, now takes
about 20 minutes, In addilion lo this
wirk, a remode lerminal i85 incor-
parated aliowing thorough optical
evaiuation of production luminaires.
This will be an invaluable device in
helping 1o contrcd 1he quality of pio-
ducts leaving the praduction lines

In paralel with the nitial optical
aevelopmenl work, preliminary
mechanical design work was baing
concentraled on investigations info
the heat problems experienced in
lurninaires. The three main areas be-
ing: lamp pinch temperatures, shutier
assembly and skin temperalures,
These investigalions revealed informa-
tion which could have drastically al-
fected the mechanical construction of
the range.

Of the total energy consumed by a
luminaire, less than 10% is converted
to light -and of that, in a twin lens
system, up 10 20% can be absorbed by
lenses and given up as heat again.

Therelore well over 30% of the total
energy consumed is given up as heat
and is fogt 1o the surroundings by con-
duction, radiation and convection, the
balance depending on the design of
the lantern,

Thorough heat tests were carried
oul uging a T.B4 insulatad with 24n
thick giass wodl insulation material,
proving Ihat a lantarn with a howsing
coal 10 the touch, relying on conves-

fEon only o dissipate heal, was feasi-
ble. Moreover, il this convegtion could
be arranged 1o pass over the lamp
pinch this should imgrove the lamo life

Wark conlinued on designing and
buiding a profotype 10 this theory in-
carparating an efficient baffle system
wilh’ an insulated housing. The pro-
{olype was buill around a 1-kilowaitt
lampand proved tolbe remarkably cool
to the touch. Most luminaire users
would have been more than a littie im-
pressed at being able 1o pick up — by
the housing — a 1-kilowall luminaire
which had been running for five or six
hars!

Howewver, three laclors were
against developing this design for pro-
duchion — excessi/e tooling costs for
a completa range and excessive
development fime reguired 1o fully
avaluale a design,

S0 a more tracitional approach was
taken whilst trying to use as much of
this original design work as possible.
Curreni products ranged from the all
aluminium die cast Pattern 23 to the all
pressed sleel T-5pol, nelthar of which
had bean designed from the outsat as
a range of products. Of the two pro-
ducts the Pattern 23 was infinitely
e relable to bulld and more durable
in use. However, the looling invesi-
mient required for an all die cast range
of products was prohibitve but an
essential reguirement was 1o reduce
the ever increasing labour cost of
manulacturing and assembling com-
plex pressed steel assemblies. The ap-
proach was therefore taken afl in-
vasting in die casting tooling in areas
where labour could be reduced, where
strenglh and finish could be provided
or where dimensional accuracy was
required, Commeon side exirusion pro:
files wera 1o be used and cut to re-
quired lengths, these extrusions pro-
viding teatures such as fixing points,
adjustable fork mounting points and
panel mounting grooves, all for no ex-
ra labour costs and with vany low 100i-
ing costs. The remaining sheel matal
paris where possible, wene designed
as progression ool pressings 10 cul
down labour cosis on handling bet-
ween operations or where possible as
parts 1o be produced on the new CHNC
Turrat Punch now installed in the
Kirkcakly Faclory. This machine is
able 1o produce complex punched
shapes from sheet steel without
iransferring belween machines,

This approach has been the basis
for the design of both Prelude and Har-
mony ranges as well as lurther peo-
ducts in Ihe pipeting, and | balieve the
resultis & range of luminaires with the
same durable qualities so lovad n the
old Pattern 123 and Patiern 23 pro-
ducts.

The olher

area of mechanical

gesign which has been given con-

Trained as Industrial Designer
at Central School of Art &
Design in London 1961/64.

Worked in various Indusirial
Design Consultancies on
Projacts involving the aesthetic
and ergonomic design of
products ranging from
computers and electronic
equipment to coffee grinders
and kitchen scales.

Joined Rank Strand in
March 1977 as Staff Industrial
Designer, working initially on
the aesthelic and ergonomic
aspects of products such as
Duet, Micro 8 Mark I, Galaxy
etc., with the Brentford R&D
Team.

Took responsibility for
Luminaire Development in
September 1979 and moved to
Kirkcaldy to set up new
Luminaire R&D Tearn, whose
major effort has been on the A
fo £ development programme.

sidarable attention has been the one of
satety. Every eflon has been made to
conform 1o British and European Stan-
dards for electrical and mechanical
safety.

The most interesting electrical sale-
ty feature is probably the use of a
detachable input cable which has tobe
removed before acoess can be gained
through the lamp tray to what would
have been live paris. This cable is chp-
ped 10 the fork s0 thal at never
becomes detached from the lantem

Other examples of the attention to
safaly requirements are the inclusion
as slandard of a wire lens guard in all
1-kilowatt products and the inclusion of
anattachment point on luminaires fora
salety chain rather than relying on
loopeng the chain amound the fork
which itzell could become detached
fraom the lantemn

These products have, then, been
designed 10 provide a high standard of
performance and durability and be
convenient and safe for the operator 1o
use and maintain whilst being capable
of manulacture with consistency and
quality [ ]






