10 DOWNING STREET

. .
From the Private Secretary G

MR VILE

The Prime Minister has now had a chance to consider =~
Sir Robert Armstrong's submission of 13 November,
ref. AO638, about the Advisory Council for Applied Research
and Development.

The Prime Minister is reluctant to disturb the existing
hierarchy in ACARD 'f this is likely to cause trouble. I
-suggest, therefore, that Sir Kenneth Berrill should be
invited to sound out Sir James Menter and Dr. Spinks about
future ar-angements for the chairmanship, and that
Sir Robert Armstrong should report further to the
Prime Minister on this before an appointment is confirmed.

The Prime Minister is content with the proposals to
establish a regular rotation of members, although she sees
no need for any excessive rigidity on this. She is also
happy to see published the two further reports listed in
paragraphs 5 and 6 of Sir Robert's minute. She agrees that
the Secretary of State for Industry anu the Chancellor of the
Exchequer should take the lead in preparing -~ Government
response to the two reports. I would be grateful if you could

let me have draft Private Secretary letters commissioning the
responses.

12 November 1979
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Advisory Council for Applied Research and Development

You have agreed to Sir Leo Pliatsky?s proposal that ACARD should
continue in existence for a further two years and that I should report on its
performance in the autumn of 1981 .”Eince the Election the Council has been
without a Chairman and I have now discussed with Sir Kenneth Berrill how this
position should be filled.

2, I presume that you would not wish to chair ACARD yourself and you

have not given any other Minister a co-ordinating role in scientific matters
parallel to that of the Lord Privy Seal's in the last Administration,

Sir Kenneth sees no great need for a Ministerial Chairman but tells me that

the present Deputy Chairman, Sir James Menter, has not shown the leadership
that was expected. The Second Deputy Chairman, Dr.A. Spinks (whom you met
recently at a Chemical Society dinner), would be a much better Chairman, though
the easing out of Sir James would require tactful handling. If you are content
with this objective, I shall ask Sir Kenneth to see Sir James Menter and Dr. Spinks|
to see what he can achieve.

j 3. ACARD's membership also needs to be revised. The current members
have in general served for three years and we would like to introduce some new
blood. A regular rotation of members will, I am sure, do much to ensure the
Council's continuing usefulness. We would aim at appointment from January
next of one-third new members, one-third re-appointment for one year and
sone-third for two years. If you agree we will prepare a list of members on this
basis, consult Departments and then submit this to you.

Meanwhile ACARD continues to be usefully productive. Their Robotics
Report had a good Press: I attach copies of a centre page article from the
Financial Times and of an article 'Britain needs to use more robots' from the
Economist dated 10th November. I also enclose two further reports from the

W Tcation.
Council who have requested appr8val for their publication. I see no difficulty

3/ v}zxt:h either.




APPOINTMENTS IN CONFIDENCE

Sis The first is on computer aided design and manufacture; it draws

attention to the lack of coherence in our national effort in this subject and

recommends some organisational changes to improve the effectiveness of

publicly financed programmes. It also recommends a very modest programme
=S Ly o e

to improve industry's awareness of computer aids. Chapter 7 (page 21) contains

the report's conclusions and recommendations.
6. The second report deals with the implications for the United Kingdom of

the rapid technological changes now taking place here and overseas. It contains

little that is strikingly original but it firmly rejects arguments that the country

can isolate itself from such changes and stresses the need for United Kingdom
mew technology in order to remain competitive in world
markets. The report makes proposals for bringing more technological factors
into policy-making machinery such as the NEDC. A summary of its conclusions
and recommendations is on pages 1 - 6.
=y

Tl Publication of these reports, particularly the second, would lend support
to your recent speeches on the need to improve productivity through new
technology.

8. A Government response to the reports will be needed. The Secretary

of State for Industry might take the lead on the first and the Chancellor on the

2

second, given its close connection with the subjects to be discussed at the NEDC

w/ meeting that you are to chair in January. \1ﬂ) 0/‘/

Robert Armstrong

13th November 1979







BUSINESS
SCIENCE AN

D TECHNOLOGY

Britain needs to
robots

After microprocessors, robots. The Brit-
ish cabinet office wants to stir up much
the same sort of enthusiasm for robots
(ie, programmable automation) as the
government has begun to do in its cam-
paign to get British industry to think
about putting microprocessors into its
latest products. A cabinet office report
published this week suggests that £15m of
public money spread over five years
could give Britain a fair chance of catch-
ing up with countries like West Germany,
America, Sweden and Italy in terms of
the number of robots used by industry.
Japan would still be streets ahead.

Why robots? Because they are not so
stupid as they used to be. They can now
help make many goods more cheaply
than can conventional machines operated
by human workers. They don't get bored,
g0 on strike or indulge in high absentee-
ism. Result: they do a better job. And
they will work happily under conditions
humans would not tolerate (anyway with-
out big bonuses).

Manufacturing consists mainly of mak-

use more

ing materials, forming them into various
shapes, joining the bits together and then
assembling the lot into finished products.
Most of the value is added during the
joining and assembly processes. These
two processes also determine how suc-
cessful a product will be in the market-
place. Because:

@ Quality and reliability depend ritical-
ly.on the method of joining (ie, welding
brazing, soldering, glueing or riveting)
used and the skill with which it is applied.
Robot joining machines do a far more
consistent job than men.

@ The cost of a manufactured item de-
pends largely on the productivity of the
assembly method adopted. Microproces-
sors and new electronic devices are giving,
robots a sense of sight and touch as well

methods. ( ber: 40% of all engi-
neering products made in Britain are
made in batches of 50 or less.) 3

There are about 6,000-7,000 industrial
robots in use around the world today.
Half are in Japan, a quarter in the United
States and the rest in Europe. Britain has
only 60-70 robots, West Germany around
500 such devices.

The vast majority of today’s robots are
used for simple “pick-and-place tasks—
like feeding pieces to a lathe for machin-
ing. The rest do slightly more complex
jobs—such as cutting metal, spraying
paint or welding up parts. They do so by
following optimum paths programmed
into them. Few robots have yet been used

ially for n plicated
products like car gearboxes or even wash-
ing machines. That is the next step,
needing the second-generation robots
that are at present being developed.

The British cabinet office report, pre-
pared by the Advisory Council for Ap-
plied Research and Development, pin-
points where it thinks robots ought first
to be applied in Britain to reap the

as a crude ability to make
decisions. That looks like extending the
range of jobs they can do. Robots are
now expected to bring the cost and qual-
ity benefits of the mass production tech-
niques used in big industry to small
businesses based on batch production
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It has analysed 30
different industrial sectors in terms of net
output and added value per employee in
1977 (see chart).

Two conclusions emerge immediately.
Industries in the top left-hand corner of
the chart make a big contribution to
Britain's total industrial output; unfortu-
nately, they have under average produc-
tivity. They include telephone manufac-
turing, aircraft assembly, shipbuilding
and many sectors of electrical and me-
chanical engineering. These are the in-
dustries which would benefit most from
wider use of intelligent automation.

A second group of industries, in the
lower left-hand comner of the chart,
would also benefit from adopting robats
on a large scale. The garment industry is
especially ripe for automating in this way.

Britain has not failed to keep abreast of
the theory of robot development. Far
from it. It has a number of research

THE ECONOMIST NOVEMBER 10, 1670

inventing better ideas for
robots which are the envy of the world.
But, as in 5o many other areas of innova-
tion, it has failed to apply its own ideas
commercially. For this, the cabinet office
report blames (correctly) the chronic
shortage of engineers in British industry
capable of adapting robots to manufac-
turing processes. It recommends:

@ A major effort aimed at getting lots

m




FJVHE public's perception of
i robots Is conditioned at
A present by such anthrop-

| omorphical Imitations as the

Daleks of Dr. Who and the cack-

ling creations which fall about

at the idea of a housewife still
pecling potatocs. The Cabinet
e, or rather its advisers on

For them, the robot Is a ver-
satile tool which will bhecome
a6 important to mu manufactur-
e Jndustries n

rs fumble on .|=wmhl
lines for seven or eight hours a
It is a tool which will be
ammed to perform its task
putting  things together,
ablivious of the clock which it
cannot see, of Monday
morning, of tea-breaks, of heat,
noise or fumes: oblivious,

tween wide extremes during a
normal working day.

Britain today Is ignoring this
kind of robot—the “ Intelligent "
robot—the (iavernﬂ!nu tech:

advisers u? Tha _number
ork [agtories |s
with {ts big"
nvlb—dlpnn, Ihn Us.
:ml wm German; “fallure

Industries being “progressively '

35 able to compete with either
the high-productivity industria-
lised countries or the low:}

say,
\ report published by the

Government yesterday.®
This report s the third in a
| fascinating series of studies of

One of Britaln's féw ventures Into robotles:

T
Bi

technological change and how
Britain Is responding — or,
rather, failing to respond. The
source is the Government's
Advisory Council on Applied Re-
search and Development, which
has already spawned stimulating
reports—on silicon * chips,” last
autumn, and on industrial inno-
vation early this year. They
share a lucid exposition of the
technological advance, and a
bluntness about the conse-
for Pritain of continu-
e it

ACARD's latest report finds
Britain “in great danger of being
left a long way behind in the
application  of  programmable
attomation and rohotics.” The
evidence suggests that, properly
used.  automation both raises
productivity — and  improves
quality, Failure ta use it is likely
to leave the indusiry uncompeti-
tive both in quality and cost—
“greater threals to  employ-
ment than the displacement af
labour by machines,” ACARD

contends.

total output

To establish a baseline for
ufacturing performance in
i, the tu
upon ‘the statistios:
Cenisus of Prodeeti
~ plled from these the accompany-
rt. It shows the contri-
bution that some major sections
of industry make to total
national output, and also their
output expressed as added valye
per employee. The choice of
industry shown here is governed
partly by the purview of the
report itself and partly by the
need for :lnrlly m its presenta-
he

lhﬂn' .
the 1
x.m“n

By DAVID FISHLOCK, Science Editor

gas, water—are included as

benchmarks. Zoal and steel,

on the other hand, are missing

becatise it did not prove easy to

interpret the figures in a com-
able form.)

The industries which can ex-
poct to benefit most from auto-
mation in the shape of robots
are clustered on the left-hand
side of the chart, the are

added

shipbuild-
ing, as one might well expeet,
but also aerospace products,
scientific instruments, radio and
clectronie  components  and
telephane apparatus
The yelatively poor factory
g mance of these sectors 15
od in the way Britam's
world markot Sias
and in the way
the ton—a  crude
nmeastre the  technical
saphistication of the product—
has dropped below that of its
imports. Failure to reverse this
situation, says the study, would
pose a serious and permanent
threat to UK employment
through the
competitiv manufacturing
ability.  “The countries that
now have the lowest levels of
unemplovment are those that
have made the best use of avail-
able technology.”

g hwu n,;ondduxﬂnz.f

nhlil which, in this con-
puts things together—but
lhe joining tmhnlquel which

will keep parts ‘assembled, They "
g lnclude weldlng hmlng, solders |
ing, adhesive bonding, " fasten-
ing  (bolts, rivals. spring.
fasteners, etc,) and stitching.
The catalogue of possibilities is
still expanding with the emer-
gence from research of new
techniques such as friction

heon ling,

tion, lelty,

an an-weldlng

robot being marketed by BOC Automated Welding Products
Tom a base at Milton Keynes.

welding, * nd the
use of lasers and electron
beams. 4

Automatic assembly of mass-
produced items such as motor-
car sub-assemblies and the TV
chassis has been a major goal
of the production engineer for
the past, 20 years. Around 1960
the TV industry was beginning
fo use automatic machines to
thread such electronic compo-
nenets as transistors and resis.
tors into printed circuit panels,
in preparation’ for automatic
soldering of hundreds of joints
simultaneously. A decade later
one major British TV maker
had abandoned his  assembly
machine and reverted to the
idea of using rows of women
again to thread the components
by hand. His “robot"” was
simply too complicated. The
slightest hiccup anywhere In a
long sequence of workstations
and the entire machine stopped
assembling, It had no intelli-
gence of its own and had to
walt for a man to repalr it It
spent more time stopped than
assembling.

Today’s robot tends to per-
form a single task, albeit often
a complex one b;

loss of Britain's
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carry out a sequence of o
tlons at pudeumlnad tempe!
tures, times, etc.—though with.
out the robot's mmy to sense,
pick out, and place,

‘Blind and not
very clever’

Today's Industrial robots are

" blind and not terribly clever,

o W :

»/ the matlons which are
using . robots = today haye
national  programmes. :which
encourage their use and tur(hnr
development. Japan the
Sixtles, acknowledging the lead
the U.S, had built up in main-
fnme campulers. set out to

-

most advanced
the space programme

Britain not only ha
national programme on fa
automation, it has alm
research and  devel
robols, Not even the
i Board of the
Research  Council, which

automation

Scienee
h

s of manuf
ture, has yet seen fit to suy
the development of the i
trial robot. (This may
legiacy of  the  council
perience with the more cont
nee
i jon
little frant

relating
“eony
that in Weel (G
the ACARD report
Yot for production
gineer. rohatics offers the
kind of excitemant and hop
the future as synthetic furls and
nuclear power in the energy
sector, and supersonics and ver-
tieal take-0ff in aviation. What
is more, ACARD believes that
Britain has all the ingredients
needed for a successful effort tn
exploit the coming of rohois.
]n wl‘lrhnu Iuhlmlnu |l Is
to-n, wi old:
R T [t nul i the Meld:
pravilivg  the.  haelpnck Tn
attherioe . wetmnln i - pla
rcred withi the Wartime pro-"=
luction of the MoSquito bomber)
xnd has remained in the van. .’
In n\u  Sixties Mr. Theo' |
AWllllnmuon. then echnlcll H
director of Molins, attempted in
the System 24 automated
machine shop to implement
what 1o this day is one of the
most ambitious schemes for fac-

ever

g in
Soven |
hor

\ lament

com rohots,
Curren\ly n Is engaged in a
seven-year  project, costing
£25m, to demunslme the prin-
ciples _ of [ullynulnmnl:d
manufacturing plant.

demun

ave
bought far fewer than the robot,
makers were forecasting in the
early Seventies.  But Britain,
with almost none at work today,
has no cause to congratulate
itself! for It has accumulated
none of the experience of

tomorrow’s approach’to manu:
facture built up by other Iend-

ing industrial nations.
experience will proye lmmemel)’
valuable in introducing the new
generation of robots now march-
ing upon the factory gates,

Sir Henry Chilver, chairman
of the ACARD working party
Which produced the report, sald
yesterday  that robotics  wis
potentially ‘one of the world's
biggest growth Industries,

‘According to. ACARD, some
6,000-7.000 first-generation m-
dustrial robots were at work
worldwide last year, Half of
them were working in Japan,
one-quarter in_the US,, nd

one-quarter in Europe, Brital
however, could boast only 010

obots, The annual output of l
Britain's one

of the early machines, It costs
¢ lbuul £30,000 — and a realistic
view of chnga for interest, a

! preciation, care and m:

' tenance, etc, probably addl
another £150000 a year, Its
counterpart at is lhe
washing machine * or
which can be prngnmmed to

industrial robots Is derhorr—
fewer than 50 a_year. 'II:I

of Industry
mmlnmned a more deuucd—-
and more technical—study »f
this dlﬂurhlnl slluluun (roﬂl

l.ng rsoll
shortly to be published.
Still more fo the point, hov-

4 stration, Kawasakl Heavy
Industries, aims to assemble a
small agricultural petrol engine
almost  emtirely by robots,
Another, at Toyota, fncludes
robot welding of motor-cycle
frames and axle housings,

‘West Germany has a Govern-

pted -
Other British tech-
nology  highly relevant to
robotics includes long experi-
ence of romote handling and
repalr techniques in the nuclear
industry, Involving major
surgery deep inside reactors and
other highly radio-active plant.
In addition, Britain Is skilled in
* software ™ rogramming.
Cunningly-programmed  micro-
processors, together with mina-
ture TV systems to provide the
rol writh “viston, ana other :
advanced unsors. will be the |

tory
anywhere.

entitled “the humanisation of
life at work." It aims to lmprcva
working  conditions
example, by keeplng the wurker
ostile . environ-
The Germln iResearch
Society also spends generously
.on_engineering research, £20m
a year, including the develop-
ment of s for factory
automation, Sweden and Italy
have also made much greater
progress than Britain,
The U.S. ®overnment I5 sup-
porting ~manufacturing  tech-
nulozy—lnclndlng automated
assembly—through the National
Science Its Auto-

base of the new '
generatlon of robots of the
Eightles.

The excitement
of Concorde -

RD urging
Gnﬂ‘rnrnenl to knit all this skill

Is Ihe
and experience into one pro-
gramme, with the objective of
revolutionising Britain’s manu-
facturing methods. As a national
objective, directed and man-
aged by users—the leld(ng

mation Research Council has .
called for a joint government-
industry programme on which
$300m would be spent over
seven years. It also has such
resea centres in
nbnxlu as SRI International in
California (formerly the Stan.
ford Research Institute) and
the Charles Stark raper
laboratory at MIT in Clmbrld".
responsible for some of the

rms—su

venture could have all Ule
excitement of a Concorde pro-
ject and a far better chance n(
a nlllonll payo

We will know it has worked'
when we watch advertise-!
ments showing robots hughln(
at people who still
assemble things by Rand g

*Joining and assembly: the
impact of robots and automa-
_tion, pp 44, HMS0, ngs.




