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A prejudice against 
engineers 

The child who intends to become an 
engineer "will be fortunate if any of the 
teachers in his science sixth have any 
but the remotest contact with engin- 
eering." This assertion was made by Sir 
John Baker in a presidential address at 
the_ opening of the 138th annual meeting 
of the British Association for the 
Advancement of Science. "The child 
will spend some of his leisure listening 
in, watching television or reading the 
newspaper. The media do give some 
time and space to engineering achieve- 
ment but without exception, whether it 
is successful space travel or winning oil 
from the North Sea, it will be described 
as another 'triumph for science'. It 
would not be surprising if even the 
brightest child became confused." 

Sir John's explanation was that 
scientists had continued to cultivate 
their political influence despite suc- 
cessful pleas for government money to 
carry out fundamental research. The 
money had led to "an extraordinary 
era" which was "unplanned and 
influenced by unrelated and largely 
fortuitous factors; unrelated but in their 
cumulative effect disastrous to the 
economic health of the country." The 
unrelated factors included the loose use 
of ill- defined terms, where the once 
honourable title "Engineer" became 
"Scientist" or "Technologist ", the 
development of television and other 
popular means of communication and 
the great explosion in higher, particu- 
larly university, education. 

The opportunities that existed after 
the war for rebuilding our industrial and 
engineering base had not been 
grasped. Quoting former president Sir 
Alec Cairncross in 1971, he said: "Post 
war discussion was dominated by what 
were thought to be the achievements of 
science in wartime. In fact these 
achievements were in large measure the 
achievements of scientists rather than 
of science and, what is more, scientists 
acting as technologists, that is, helping 
to produce military hardware. The 
necessary scientific knowledge was 
largely available before the war; it was 
the engineering know -how that had to 
be created." 

He did not believe that the reason for 
the lack of status of engineering could 
be laid entirely at the door of human 
snobbery. Cambridge University, after 
all, had produced more graduates who 
had read engineering than any other 
subject, certainly any other science 
subject, but it was frightening that in 
the last three years the proportion had 
dropped to below 9%. Nevertheless, he 
thought it possible that a mistaken idea 
of status and glamour could have been 

produced by the expansion in higher 
education, and the susceptibility of 
school children to the influence of their 
teachers and the mass media, "all of 
whom had somewhat distorted ideas 
about science and engineering or, at 
least, about the respective roles of the 
people they described as 'scientist' and 
`engineer'." 

The result of all this has been, he said, 
that scientists have had little or no 
direct effect on society, since the 
scientists, having themselves been 
deceived, took little or no part in what 
had been regarded as engineering work, 
and carried on with perpetuating their 
own kind and increasing their facilities, 
"believing that this would enrich us all." 

The engineer as presently defined had 
to work under more pressing restraints: 
"The public have been so pampered for 
generations that they take our engin- 
eering marvels for granted. They no 
longer realise that the machines and 
structures on which they depend, the 
kidney machines that keep some of 
them alive, the complex equipment we 
sell abroad to pay for our food, must all 
be conceived, designed in every minu- 
test detail, fabricated to fine limits from 
the right materials, put together and 
then they must work. . . . The 
demands, intellectual and in every 
other way, of the engineer's work are 
of a higher order than those facing the 
scientist ". If we failed to attract into 
engineering a far greater proportion of 
those with outstanding ability "we will 
not survive as an effective people." He 
confessed he was "irritated" with 
industry and the professional engineer- 
ing institutions for not being more 
active in putting their own house in 
order, and "with the individual engineer 
for his smugness in not lifting a finger to 
raise his own status." 

Medical research 

When the first Spacelab flight is made in 
the early autumn of 1980, launched by 
NASA's Space Shuttle, it should be 
carrying an electrophoresis experiment. 
Electrophoresis is the movement of 
suspended particles under the influence 
of an electric field and the movement of 
such biological particles is a widely used 
aid in medical diagnosis, particularly of 
cancer and heart disease, and in 
immunology. The technique is used to 
separate some of the rare elements from 
transfusion blood but, on earth, the 
separation is limited by gravitational 
effects. In space the process could be 
made much more efficient. 

The British Aircraft Corporation say 
they and Electronic & Space Systems 
have completed a study for the Euro- 
pean Space Agency of the feasibility of 
developing a general purpose floating 
zone electrophoresis experiment which 
could be carried up with Spacelab. The 

technique has been developed by the 
Protein Fractionation Centre of the 
Scottish Blood Transfusion Service at 
Edinburgh, under the leadership of the 
centre's scientific director, John Watt. 
The British Aircraft Corporation have 
been studying ways of putting the 
biological samples into spacelab, and 
building the necessary control equip- 
ment. 

Further notes on the 
self -setting time 
code clock 
The following list of corrections and 
explanations will be helpful to readers 
of the time code clock articles in the 
August, September and October issues. 

Receiver Fig. 1. 
The ten turn potentiometer can be a 200 
or 500 ohm cermet type. Signal strength 
meter movement should be 100µA .f.s.d. 
The capacitor across TI primary should 
be 4,700pF not 47n. 

Decoder Fig. 4. 
The capacitor across pins 10 and 11 of 
IC7, and C2 should be non polarized 
types. IC ,2b is half of a 7420 and not a 
7470 also, pin 11 should be pin 13. 
Emitter resistor of Try should be 4k7 and 
not 47k12 as shown. The resistor on pin 2 

of ICyd is 1k0. 

Seconds counter Fig. 6. 
The transistor on pin 5 of IC15, and Tr9 
are both BC 182 types. IC,, is a 7400. Two 
gates are marked IC pa, but pins 11, 12 
and 13 should be 17d. C4 and the 
capacitor between pins 10 and 11 of 
IC15 are both tantalum. On the last - 
mentioned the positive end goes to pin 
11. The pin numbering of the 747 
displays is incorrect. Connections as 
shown in Fig. 11 should be followed. 

GMT to BST converter Fig. 9. 
The i.c. numbering does not follow on 
from previous diagrams. IC23 is a 
7400, ÌC24 a 7408, IC25 a 7432, IC2fi a 7486, 
and IC27 is a 7240. 

Components list 
IC marked SN7412N should be 74121. 

Because the op -amps in the receiver are 
used with an unconventional supply it is 
possible that IC3 will not fall below 2V in 
the no signal condition. This produces a 
permanent a.g.c. voltage on the emitter 
of Tr1 and, hence, a reduction in gain. 
Several popúlar brands have been tried 
successfully in the design but Texas 
types are recommended throughout. 
Alternatively, the bias on Tr1 can be 
altered to increase the base voltage to 
around 3V. 


