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markedly better on the physical or colloid chemical 
side, where work is being done arising largely out of 
Service requirements, although some of it is rather 
long-term in nature. In 'pure' biochemistry it might 
be argued that there are very few real war problems 
at all, and this has led to quite a few research workers 
either continuing with academic research or taking 
up what might aptly be called a 'pseudo' war problem. 
It is necessary for biochemists to branch out into 
the related and more immediately useful fields of 
nutrition, medicine, bacteriology, agriculture and 
industrial fermentation. Difficulties here are the 
sketchy organization of biochemists for war pur
poses and the generally unco-operative attitude of 
industry. 

The difficulty of meeting or corresponding with 
colleagues engaged on the same or similar work was 
instanced by speakers from various laboratories. The 
official attitude is often one of discouragement or 
even surprise, and many workers seem to have to 
rely on chance personal contacts. The stringency of 
secrecy regulations is sometimes too great, and has 
the undesirable effect of hampering the progress of 
work by preventing discussion with other scientific 
workers attacking similar problems. It is often 
particularly difficult for university men to obtain the 
necessary collaboration with industry or with Govern
ment laboratories. 

The position of Ph.D. students was touched on by 
several contributors to the discussion. It is necessary 
to decide whether such persons are students being 
trained in some specialized branch of science, or 
whether they should be regarded as scientific workers 
of adequate experience to carry out successfully 
certain specific pieces of war work. The general 
opinion favoured the latter course as being more in 
line with the urgent needs of the situation, but it 
was felt that a modification of the University regula
tions to meet this point is necessary. Provision for 
students to submit secret war work in a dissertation 
for a higher degree has been made with apparent 
success in other universities, notably Oxford. Apart 
from secrecy precautions, there are difficulties in 
assessing a student's work if he has been working in 
a research team or has been engaged on a number of 
small isolated problems. 

The crux of the matter was brought out by one 
speaker who gave a definition of war research. 
Scientific work can only be considered as war work 
when it is very probable that it will give results which 
can be applied to this War. Any other form of 
research is either 'pseudo' war work, or not war work 
at all. In particular, the urgent need for technical 
advance in the present critical war situation must be 
realized. Probably the prime need is for individuals 
to appreciate their responsibilities to the nation, and 
themselves actively set about obtaining definite war 
problems. Difficulties, often considerable, do exist, 
but they must be expected and overcome. Many 
university scientific workers need to change their 
outlook and stop looking for a major research project 
in short-term pieces of work. Much of the difficulty 
arises because academic scientific workers are tempted 
too much to pick and choose their subjects for 
research. The essential thing now is the usefulness 
of the research, not its inherent scientific interest. 
The-y should be prepared to change over to com
pletely new fields if there is little of direct application 
in their own, or even to take up work of a more 
routine nature. A man called up into the Forces has 
to learn a completely new art, so why not the man 

of science, who after all is in a sheltered position in 
the War? 

While the meeting emphasized the need for per
sonal initiative and hard work on the part of the 
individual man of science, it was clearly in no doubt 
that the setting up of a national body with executive 
power to plan scientific work is long overdue. A 
resolution, which was unanimously carried, gave 
expression to this opinion by supporting whole
heartedly the demands for a Joint Technical Board 
or Technical Planning Committee "with executive 
authority to co-ordinate research, design and develop
ment", and pointed out the necessity for such a body 
having the closest contacts with rank-and-file 
scientific workers. The maximum effort of Cambridge 
men of science to help the war effort was promised, 
and it was urged that, subject to necessary conditions 
of secrecy, all scientific workers engaged on similar 
problems or employed in the same place shall meet 
regularly to discuss progress and plan future advance. 

COBALT-NICKEL DEPOSITION 

AN article in the Electrical Review of July 3 by 
C. C. Downie describes the developments 

which have taken place in the last three years on 
research into the deposition of cobalt-nickel alloy. 
This alloy is at least three times as hard as nickel 
itself, and is more resistant to corrosion than either 
cobalt or nickel alone. Moreover, the process is 
within the bright plating category which obviates 
the need for subsequent buffing or polishing. The 
nickel used is electro-refined wire or strip and is 
even purer than the product obtainable from the 
carbonyl process. The best metallic cobalt to use is 
that obtained by special reduction of the oxide, such 
as by the Kalmus process, which is completely free 
from carbon and practically all other solid impurities. 
For all smaller work it suffices to use nickel and 
cobalt inter-wound in the form of wire or strip, to 
present a uniform surface closely akin to a solid 
anode. 

Nickel is analysed by the dimethylglyoxime method 
and cobalt by the nitroso-(3-naphthol method. For 
initial experiments the cathode may be of platinum 
sheet, so that all features of the deposition at different 
current densities and concentrations of the two 
metals can be followed, before commencing opera
tions. The deposits can be made very ductile, so as 
to bend or twist without any tendency to lift or 
peel, while what is known as 'double-plate' is rarely 
encountered. 

Earlier work done by Fink and Lah proved the 
wide range of silver-white deposits which could be 
obtained from different cobalt nickel compositions, 
which in combined chloride-sulphate baths can con
tain 55-75 per cent of nickel with 45-25 per cent of 
cobalt. Afterwards, Young and Gould found that 
the mixed bath can provide almost any desired com
position of deposit at a current density of from 10 to 
30 amp./sq. ft., with or without agitation. Researches 
by Brockman and Nowlen showed that the density 
can be increased to between 32 and 144 a.mp./sq. ft. 
with a different type of electrolyte. Advantage has 
been taken of a similar composition for the dual 
deposition in a bath consisting (in oz./gal.) of 26·1 
nickel sulphate crystals, 4 ·7 cobalt sulphate crystals, 
2 sodium chloride, and 3 ·25 boric acid, maintained 
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at 20° at a pH value of 5 ·5-5 ·8 at a maximum 
of 30 amp./sq. ft. 

This composition gives appreciable control of the 
two metals, for if the temperature of the bath be 
increased the proportion of cobalt will be increased 
with a corresponding diminution of the nickel. 
Alternatively, by increasing the speed of rotation of 
the cathode, the nickel proportion can again be 
decreased. To reduce the cobalt proportion the 
current density only need be suitably decreased, 
while by lowering the pH towards acidity the alloy 
deposited acquires directly an increased nickel content 
at the expense of the cobalt. The introduction of 
triethanolamine makes it possible to deposit almost 
any proportions of cobalt and nickel. 

The composition of such alkaline baths (in oz./gal.) 
is 10·7 nickel sulphate crystals, 4 nickel chloride 
crystals, 4 anhydrous sodium sulphate, and 16 
triethanolamine, together with a second solution 
composed of 10·7 cobalt sulphate crystals, and 13·5 
triethanolamine. In the latter instance the tem
perature of the bath is maintained at 23° C. and the 
two solutions are added in measured proportions as 
required. The corrosion-resisting properties of the 
combined cobalt-nickel deposit by far exceed those 
of the constituent metals, while the range of hard
ness, ductility and toughness is still further increased. 
The last two mentioned qualities are of special 
importance in the plating of stereotypes, where 
brightness is of no great account. The printing 
surface must withstand wear for lengthy periods 
without deteriorating, in which respect cobalt-nickel 
deposit has been of great practical value. The same 
type of deposit has been applied to the manufacture 
-of rayon and other artificial silks, to surfaces which 
are exposed to heavy wear in regular textile mills 
and in modern laundry practice. In various instru
ments, automatic machines, and the finer parts of 
acoustic devices, cobalt-nickel deposit is preferred on 
account of the wide range of physical properties 
available. 
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versus Forger". 

Friday, August 14 
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