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Notes and 'Comments 
The Glasgow Meeting 

HE Glasgow section of the Society of Chemical 
Tlnciustry will, for the fifth time in its fifty-one 
years' history, entertain the Society on the occasion of 
its annual meeting in the first week of next month, and 
if we may judge from the programme which members 
have received during the past few days, the meeting 
will be well in keeping with the traditions of the Society 
and the hospitality of the fifth oldest of its locai 
sections. Last year in South Wales the Society was the 
guest of the youngest of the provincial sections, and the 
Cardiff and Swansea contingents took care to see that 
the members were not disappointed. There may not be 
many members who remember the first Glasgow meet- 
ing away back in 1888, but those who recollect the 
meetings there in 1901, 1910 and 1922 will remember 
something of the cordiality of the reception they 
received and will go to Glasgow with great expectations 
which, we are confident, will be fulfilled. It falls to 
the lot of the local section .acting as host to make all 
the detailed arrangements, and in this connection a 
word' of praise is due to Mr. Thomas Donaldson, the 
local chairman, and Dr. I: Vance Hopper, the local 
secretary, who becomes hon. secretary of the conference 
and does the bulk of the work. 

The programme, summarised elsewhere in this issue, 
shows that both in its technical aspects and on the 
social side the meeting will present variety and attrac- 
tiveness. Besides the presidential address to be given 
by Alderman Thompson and the Medal address by Dr. 
E.  F. Armstrong, there are to be meetings of the 
Chemical Engineering Group and the Food Group. 
The works visits will be of particular interest, especially 
that on the last morning of the week to the explosives 
factory at Ardeer, while the social engagements 
include a garden party at the residence of Lord and 
Lady Weir, apart from the annual dinner, which is 
invariably pioductive of good speeches and pleasant 
intercourse. It only remains for the members to attend 
in large numbers to make the meeting one of the best 
in the long life of the Society. 

The State and Chemical Research 

R ESEARCH over a wide field is summarised in the 
report ,of the Chemistry Research Board for the 

period ended December 3 I ,  1934. This report provides 
the first complete survey of the work carried out in the 
chemical research laboratory during the ten years of its 
existence. Much of the work has proved to be of grear 
industrial importance, and several firms have made 

arrangements for members of their staffs to be attached 
to the laboratory to become acquainted with the new 
methods and technique which are developed there. 
The work of the Department of Scientific and 
Industrial Research began in 1915, and during the 
ensuing ten years the Department had at  various times 
become interested in investigations of a chemical nature, 
such as the chlorination of methane, the production of 
formaldehyde and glycerine, the manufacture oi 
chemical products from fish residues, the corrosion of 
metals, high-pressure reactions (including the reactions 
between carbon monoxide and hydrogen) and the 
deterioration of fabrics. These investigations, which 
were undertaken mainly under the auspices of the 
Chemistry Co-ordinating Research Board, were carried 
out by isolated groups of workers, who were often 
located in widely separated laboratories. One group 
studied the corrosion of metals at the Royal School of 
Mines, another examined fish products in the Imperial 
College of Science and Technology, whereas a third 
experimentedson the chlorination of methane and on the 
recovery of formaldehyde from waste liquors of wool- 
scouring at the Royal Naval Cordite Factory. It soon 
became evident, however, that some increase in economy 
and efficiency could be attained if these scattered groups 
of workers became part of a more centralised scientific 
organisation. A suitable site was therefore chosen on 
the Bushy Park Estate in close proximity to the 
National Physical Laboratory, and the building of a 
chemical laboratory was commenced in 1924. 

Corrosion of Metals 

L OSS through the wastage of metals by corrosion 
costs the world many millions a year, and a study 

of this problem naturally forms an important section of 
the work of the Laboratory. In general, the work aims 
at the investigation of the mechanism of corrosion in its 
relation to the prevention of rusting, tarnishing and the 
corrosion of metals in industrial use. Requests from 
industry for inforniation on special corrosion problems 
are increasing, and recently inquiries have been received 
from the building industry and manufacturers and users 
of pumps, fire appliances and condenser tubes. 

The anodic oxidation process, in which aluminium 
is protected from corrosion by an oxide film produced 
electrically; was worked out under the Department of 
Scientific a d  Industrial Research, and this work has 
led to the discovery of a means for the colouring of 
aluminium which is now being taken up actively by 
industry. The protect.ion of magnesium and its alloys, 
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which, on account.of their lightness, are very attractive 
to the aircraft, motor-boat and automobile industries, 
is also receiving attention, inore especially against 
corrosion by sea-water and motor fuels. Other 
problems dealt with have been the corrosion of loco- 
motive boiler tubes and the rapid production of a green 
patina on copper as sought after by architects and 
sculptors. The corrosion of zinc, purified iron and 
steels is also being investigated. Experiments have 
shown that corrosion films on polished mild steel sur- 
faces may start spreading from thousands of spots per 
square centimetre. 

- High pressure Research 
H E  use of high pressure, in addition to heat, in 

ringing about chemical action has now become far- T b  . 
reaching in its industrial importance. Methods for 
obtaining nitrogen fertilisers from the air and the 
development of the conversion of coal and tar into motor 
spirit are cases in point. Pioneer work on high-pressure 
chemistry has been carried out for some time at the 
Chemical Research Laboratory, where alcohols, includ- 
ing ethyl alcohol, have been produced by the direct 
interation of carbon monoxide and hydrogen under 
pressure. In addition, acetic acid, which is of great 
importance to the artificial silk and other industries, 
has been obtained by the interaction of ethyl alcohol 
and carbon monoxide. Equipment has recently been 
constructed for work at a pressure of 3,000 atmospheres 
and a temperature of zoo0 C. The development of high 
pressure chemistry, however, is still in its early stages, 
but it is noteworthy that the starting, point of the syn- 
theses referred to are materials obtainable from coal. 

The dependence of chemical industry upon tar makes 
it essential that the chemist should know all that can 
possibly be known about this interesting raw material. 
New methods of carbonising coal have led to the pro- 
duction of tars which differ considerably from those to 
which industry had become accustomed. By means of 
a new method of separation, the Chemical Research 
Laboratory has been able to identify and classify many 
of the numerous components contained in tars produced 
by different methods. During the course of this work 
it was found that certain tars contained constituents of 
a uhenolic nature, related to the disinfectant carbolic 
acid, which could'be readily separated by distillation. 
When these are dissolved in caustic soda solution, they 
have been found to form a very efficient and cheap 
wetting-out agent for use in the textile industry; the 
material in question is now on the market. As the 
result of the application of high pressure technique to 
coal tars, new compounds have also been formed and 
these have been tested for their possible use in the dye 
industry. 

Putting Micro-Organisms to Work 

J UST as the Chemistry Research Board have 
emphasised the importance of high pressure as an 

aid to chemical research, so, in like manner, they have 
recognised the possibilities of microbiology in its more 
chemical aspects. A satisfactory method of preparing 
acetone alcohol mixtures, useful as a liquid fuel and of 
importance in many industries, from straws and waste 
vegetable matter by fermentation has been demon- 
strated on a semi-commercial scale. Much work has 
been done on the deterioration of fabrics by micro- 
organisms, and as a result of this a method has been 

evolved which increases the resistant properties of cellu- 
lose fibres. The decay of ropes and fibres through 
attack by micro-organisms has been shown to depend on 
moisture conditions. In 1932-33, for example, it was 
found that ropes were more likely to be attacked when 
stored near the Thames estuary than when stored on the 
south-west coast. As a result of tests conducted with 
over 160 species of the lower fungi, a fungal substance 
has been found which is capable of degumming silk 
more rapidly and thoroughly than the acids usually 
employed. Another instance of the application of 
microbiology is afforded by a recent investigation on the 
cause of earthy taste in salmon taken from a well-known 
salmon river. Investigation on the spot proved that 
the earthy taste and odour were due to the tainting of 
the river by growths of certain organisms, and it was 
found that the taint disappeared if the fish were kept 
for five days in clear running water. 

Freedom of the Press 

T H E  unqualified refusal of the Government to 
countenance anything in the nature of a censored 

or tied Press deserves to he on record. Debate arose 
in the House of Lords on a complaint by Lord Kilmaine 
against an admittedly unfortunate headline in a 
London daily newspaper. The Government reply was 
made by Lord Lucan, who would not hear of either 
Lord Kilmaine's proposal of a Press censorship, or of 
the only possible alternative, requiring newspaper pro 
prietors to take out licences which might be revoked if 
they misbehaved. Lord Lucan reminded the peers that 
this country prided itself on having an absolutely free 
Press and contended that no case had been made out to 
justify any Government interference with the present 
activities of the newspapers. He very properly 
emphasised the striking fact that there was no news- 
paper in' this country which had any claim to be 
regarded as the mouthpiece of the Government. The 
Press from top to bottom is indeed completely indepen. 
dent of Government control and influence. This is a 
national asset to which even readers of the trade Press 
cannot attach too much importance when from time to 
time they feel inclined to join in the easy game of 
blaming the nekspapers. 

A Strong Selling Point 

T HE editor of " Industria Britanica " informs us 
that correspondents from Spain and South 

America, whose inquiries reach " Industria Britanica " 
in increasing numbers month by month, continue to 
complain that British exporters, actual or potential. 
send their letters and catalogues in English. As an 
example, a correspondent from Spain writes: " All 
firms write in English and send their catalogues also 
in that language. This places difficulties in the way of 
doing business and it would be advisable to tell them 
that they ought to send their catalogues, particulars 
and correspondence in Spanish, if they want to do 
business in this market. . . . I insist on asking that 
correspondence be sent in Spanish, and I may point 
out that not a single German firm would think of writ 
ing to this country in any other language. I t  is 
necessary to spend money on translations." 

There is little doubt that foreign exporters secure a 
big advantage over their British rivals by their atten- 
tion to this point. 
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The Chemical Research Laboratory 
LTHOUGH much of the research carried out at the 
Chemical Research Laboratory is of a " long-range " 

Acharacter, no opportunity is Ion of utilising technical 
results for the benefit of Rritish industry, states the Report 
of the Chemistry Research Board for the period ended 
December 31, 1934 (H.M. Stationery Office, 1s. 6d. net). An 
illustration of such a n  industrial application is shown by 
the production of " Shirlacrol," a wetting agent for the 
cotton industry, produced in collaboration with the Shirley 
Institute and derived from the phenols of coal tars. This 
newly-discovered material has largely taken the place of a 
ptoduct which has hitherto been imported at a substantially 
higher price. 

The Chemistry Research Board was first appointed in 1927. 
Researches appearing in the programme of the Chemistry 
Co-ordinating Research Board which preceded it were accord- 
ingly placed under the supervision of the newly-constituted 
Board. During the seven years which have since elapsed, 
some of the researches in this rogramme have been com- 
pleted or dropped and others [ave begun in their place. 
Work on the corrosion of metals is still carried on with the 
original idea of investigating the mechanism of corrosion in 
relation to the prevention of rusting, tarnishing and corrosion 
of metals in industrial use. On the other hand, the possibili- 
ties of the use of high pressures in chemical reactions con- 
vinced the Board of the necessity of undertaking researches 
to develop the technique of high-pressure operations with a 
view to the synthetic production of industrially-important 
compounds. The use of high pressures has provided a 
powerful weapon with which to attack problems arising in 
the course of other researches, as in the work on low-tempera- 
ture and other tars. In this field an endeavour is being made 
to help industry by trying to identify the chemical con- 
stituents of the tars in order to develop new uses for tars 
and to improve their economic value by facilitating the pro- 
duction of that class of technically-important materials known 
as intermediates from the essential part they play in the 
manufacture of the more valuable final products such as 
dyestuffs. As an offshoot of this work a study is being made 
of the complex aromatic hydrocarbons and amines. 

Tars are being studied in order to increase their efficacy 
and value as road-dressing materials. This work on tars is 
closely connected with the researches undertaken on synthetic 
resins, for some types of which coal-tar phenols are a n  essen- 
tial raw material. The improvement of the insulating and 
other properties of phenol formaldehyde resins is being 
investigated, while experiments are ' proceeding on the 
synthesis of new resins and intermediates of technically 
useful properties. The application of synthetic resins to 
dental purposes has also been the subject of research. 

Corrosion of Metals 
The researches on corrosion were originally started by a 

committee of the Institute of Metals in the Metallurgical 
Laboratory of Liverpool University. At the present time 
the mechanism of corrosion, hoth in conditions of immersion 
and atmospheric exposure, is still being studied, together 
with such technical problems as the protection of magnesium 
alloys from corrosion by sea water and the fuels used by air- 
craft, the corrosion of locomotive boiler tubes and the pro- 
duction of artificial patinas for the protection of copper used 
in architecture and sculpture. 

An attempt is being made to put the measurement of corro- 
sion velocities for mild steel in stagnant salt solutions on 
a systematic basis, so that each determination shall be related 
in a known manner to any other. The matter is more com- 
plicated than is generally realised, and it is now clear that 
the type of measurement usually described in the literature 
cannot be strictly interpreted, and therefore has no cumula- 
tive value. ' T h e  necessity for thorough investigation is well 
illustrated by the fact that the relative corrosion velocities 
of a sample of steel in two different salt solutions (N/z sodium 
chloride and sea water) may he inverted hv merely changing 
the size of the vessels used; such facts are important both 
in routine works tests and in investigations on corrosion 
mechanism. 

I t  has also become clear that in the past too rigid a view 
has been taken of the control exercised by cathodic depolari. 

British Industry Benefits from Research of 
Long Range Character 

sation (oxygen type). Whenever corrosion velocity was 
increased by increase of oxygen supply, the corrosion rate 
with the lower oxygen supply was thought to be dictated 
solely by this supply. It has now been found that this is 
not necessarily true and that other changes, some affecting 
the anode, may increase the corrosion rate, which is there- 
fore sometimes determined by the nature of the corrosion- 
cell as a whole, and not by sole control at one electrode. 

Work has been commenced on the atmospheric corrosion 
of mild steel, employing technique similar to that already 
worked out for copper. Specimen's have been exposed to 
synthetic atmospheres of various relative humidities contain- 
ing small concentratjons of sulphur dioxide. The existence 
of a critical humidity, below which the attack is insignificant, 
and above which it increases enormously with increasing 
humidity, has been established. The influence of contact 
with particles of hygroscopic salts such as normally exist in 
suspension in the atmosphere is under investigation. . 

High Pressure Research 
Work on catalytic reactions with carbon monoxide and 

hydrogen under high pressure was begun a t  Teddington in 
January, 1926, when certain patent specifications and the pub- 
lished researches of G. Patart and E. Audibert, in France, 
and those of Franz Fischer, in Germany, were the main 
sources of information on this subject. The immediate 
object was the acquirement of the technique of high-pressure 
research, and for this purpose a study of the methanol 
synthesis was initiated. 

A discussion on catalytic reactions under high pressure, 
which took place at the Royal Society in March, 1930, revealed 
a diversity of experfence in regard to the format~on of ethyl 
alcohol as a product of high-pressure synthesis from carbon 
monoxide and hydrogen. A series of experiments was there- 
fore made which confirmed completely the earlier observa- 
tions on the production of ethyl alcohol. Several mixed 
catalysts were found to induce this synthesis and the presence 
of ethyl alcohol in such condensations was thus placed beyond 
reasonable doubt. Subsequent experiments to improve the 
conversion to ethyl alcohol have led to a catalyst containing 
copper oxide, manganese oxide and cobalt sulphide which 
effects a conversion t o  ethyl alcohol of zo per cent. of the 
reacting carbon monoxide. Methane is still, however, the 
major constituent of the reaction products and experiments 
are being made to determine if its formation can be reduced 
o i  eliminated. Another variation in these carbon monoxide- 
hydrogen condensations was brought about by addition of 
potash to the zinc chromate catalyst. With an alkaline 
catalyst there is  a n  increasing tendency to yield the higher 
alcohols and comparative experiments were made with all 
the alkalies from lithia to caesia when the optimum effect 
was found with rubidia. 

In  May, 1928, experiments were begun on  the polymerisa- 
tion of ethylene under pressure. ~>essure experiments with 
this olefine were made originally with the object of inducing 
its condensation with carbon monoxide, but this effort was 
largely unsuccessful in spite of prolonged search for an . 
efficacious catalyst which would cause an interaction between 
the two gases. Various hydrogenation experiments have also 
been carried out under pressure in the presence of catalysts. 
Examination of the mixture of synthetic alcohols, aldehydes 
and acetals obtained from carbon monoxide under pressure 
has been much simplified by hydrogenation in the presence 
of a nickel catalyst. Experiments on the reduction of acetone 
under pressure with a copper chromite catalyst impregnated 
with slaked lime resulted in the formation of methylisobutyl- 
carhinol in addition to Lopropyl alcohol. This has led to 
further work on the preparation of higher secondary alcohols 
from ketones or secondary alcohols. 

Following an improvement in the copper-manganesesobalt 
series of catalysts (for carbon monoxide-hydrogen condensa- 
tions) made by introducing cobalt in the form of iulphide, 
the effect of adding cobalt as phosphate, borate and selenide 
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has now been tried. The catalyst containing copper man- 
ganese and cobalt phosphates gave a conversion to ethyl 
alcohol rather lower than with cobalt sulphide in the mix- 
ture. A series of experiments has been carried out on the 
effect of varying the relative proportions of copper, man- 

.ganese and cobalt. Copper oxide, manganese oxide, cobalt 
sulphide in molecular proportions I : I  : 1/10 respectively gave 
cptimum conversion of carbon monoxide to ethyl alcohol. 
Increasing the amount of cohalt sulphide to 215 molecular 
proportion decreased slightlv the percentage conversion to 
ethyl alcohol, but increased'slightly the rate of output. 

.The action of a cobalt catalyst on acetaldehyde at 3500 
and 4000 in the presence of carhon monoxide under 150 
atmospheres pressure was tested during 1931 While a n  
appreciable portion of the aldehyde condensed to give 
crotonaldehyde, less than I per cent. decomposed to give. 
methane. Higher alcohols obtained by a copper-manganese- 
cahalt sulphide catalyst consist chiefly of 11-propyl alcohol 
with r-butyl alcohol next highest in amount. In  the case 
of higher alcohols from a zinc-manganese-chromium-potas- 
sium catalyst the chief constituents are isohutyl and >z-propyl 
alcohols in the ratio three of the former to t1vo of the latter. 

Acetic Acid Synthesis " 

Preliminary experiments on acetic acid synthesis showed 
that acetic acid and methyl acetate were produced by the 
interaction of methyl alcohol and carbon monoxide in 
presence of phosphonc acid a t  300-350° under a pressure of 
150 atmospheres: Dimethyl ether in large quantity was also 
obtained, together with an oil which consisted of hydro- 
carbons of high boiling point. From this oil, hexamethyl- 
benzene has been isolated and identified. T o  avoid the exces- 
sive formation of dimethyl ether and to increase the output 
of free acetic acid, subsequent experiments were carried out 
with a mixture of methanol 80 per cent., water zo per cent. 
It was found that addition of copper phosphate to the extent 
of I per cent. to the phosphoric acid not only increased the 
conversion to acetic acid and methyl acetate hut eliminated 
the production of hydrocarbons. 

Systematic experiments on this synthesis of acetic acid were 
carried out during 1934, when as far 3s possible only one 
variable was changed at a time. An optimum temperature 
for the reaction was found between 330° and 340°, while the 
conversion improved with increased pressure between the 
limits of 100-200 atmospheres. The conversion was also. 
favoured by iilcrease in the rate of circulation, the equiva- 
lent of decrease in partial pressure of methyl alcohol. 
Increase in quantity of catalyst resulted in improved output, 
but, owing to the small capacity of the reaction vessel, full 
advantage of this fact could not he taken. During the first 
three hours, conversion steadily increased, then remained sub- 
stantially constant. This initial increase is attributed to 
gradual conditioning of the phosphoric acid, during which 
water is eliminated. After one experiment the catalyst con- 
sisted of metaphosphoric acid,, but more commonly the 
dehydration was not carried so far. 

Tar Research 

In 1925, low-temperature carbonisation was a prominent 
feature of the efforts then being made to utilise more scienti- 
fically our national resources of coal, and with such develop- 
ments the Department of Scientific and Industrial Research 
was closely concerned, through its Fuel Research Station. 
The necessity for fundamental chemical research on the tars 
produced by these new methods of carbonisation became 
apparent and this aspect of the problem was allocated to the 
Chemical Research Laboratory. At this date there was com- 
parativelv little linown concerning the chemical nature of the 
constituents of low-temperature tar, and i t  was soon found 
that progress could only be made by. a modification of the 
processes - hitherto employed in examining the previously 
studied high-temperature tars. 

This method of examining low-temperature tars by solvent 
extraction having proved so promising, the Chemistry 
Research Board recommended that the tar section should 
undertake a general study of all tars. With this enlargement 
of the scope of inquiry i t  became possible to examine tars 
derived from wood, peat and many types of coal carhonised 
under a great variety of conditions. Separation of the main 
constituents into crystalloids and resinoids revealed the fact 
that all tars contain the latter constituents to a greater or 
less extent. Wood tar, as might he anticipated, contained 
only a trace of nitrogenous resinamines. In  collaboration 

with the British Cotton Industries Research Association a 
new phenolic wetting agent was successfully developed and 
is now being manufactured under the name of " Shirlacrol " 
by several tar distillers. 

During 1934 considerahle quantities of Shirlacrol as 
required for use in 22.0 and 26.0 per cent. caustic soda solu- 
tions have been prepared from vertical retort tar acids supplied 
by the Lancashire Tar  Distillers. Continuation of tests 
previously reported has shown that Shirlacrol prepared fronl 
either vertical retort or low-temperature tar phenols, suffers 
no loss in wetting power when caustic soda solutions are 
left for six months in glass vessels protected from carbon 
dioxide; prepared from wood tar, it deteriorated slightly 
in six months, whilst the sample derived from peat tar 
phenols exhibited during this period a marked decline in 
efficiency. Systematic tests have shown that satisfactory 
grades of Shirlacrol suitable for concentrations of aqueous 
caustic soda ranging from 18.0 to 30.0 per cent. of sodium 
hydroxide may he produced by fractional distillation. 

Autoclave Experiments 
As a result of autoclave and other experiments on coal- 

tar products carried out during 1934 it has been found that 
o-hydroxydiphenyl, when condensed with carbon dioxide (120 
atmospheres) a t  1200 in presence of aluminium chloride, 
yielded two isomeric monocarboxylic acids melting at 1650 
and 2020 respectively; the former crystallised from water and 
the latter from petroleum b.p. 60-800 in coIourless needles. 
Diphenylene oxide with 60 atmospheres pressure of carbon 
dioxide at loo0 and in the presence of aluminium chloride 
produced a monocarboxylic acid crystallising from petroleum 
b.p. 60-SoO in colourless needles melting a t  2520. When 
toluene and aluminium chloride were kept for three days a t  
room temperature in contact with carbon dioxide (60 atmo- 
spheres pressure), p-toluic acid was formed; yield 0.045 per 
cent. This small yield was doubled when the pressure was 
raised to 3,000 atmospheres. 

At 2000 resorcinol was converted to the extent of 70 per 
cent. into m-aminophenol by aqueous ammonia (d. 0.880) 
when the pressure was of the order of 15-20 atmospheres. 
The solution from the autoclave was heated to remove excess 
of ammonia and concentrated to one half of its volume when 
$0 per cent. of the m-aminophenol crystallised out. By 
repeating the amination on the mother liquor from this crystal- 
lisation with fresh resorcinol and aqueous ammonia a con- 
tinuous production of m-aminophenol may be achieved with- 
out loss of resorcinol. Under similar experimental condi- 
tions orcinol and aqueous ammonia yield a new base, j-nmiso- 

m-cresol, CR, /-\ OEwhich crystallis.is from water in 
\-(AH, 

colourless prismatic needles melting a t  135~ .  Condensation 
of resorcinol ~rzith monoethylamine leads to the technically 
important m-ethylaminophenol which was obtained in 67 per 
cent. yield. Thymol and carvacrol have been separately 
condensed with ammonium chloride a t  3500 to yield respec- 
tively thymvlamine b.p. 229-2310 and carvacrylamine b.p. 
239-241'. 

Nitration Products 
Sym-xylidine,' on nitration in concentrated sulphuric acid 

with a theoretical amount of concentrated nitric acid, yields 
80 per cent. of ortho- and 20 per cent. of para-nitro deriva- 
tives, but if the acetylated base is nitrated in acetic acid the 
product is almost exclusively the $urn-isomeride. If the 
acetic acid is replaced by sulphuric acid the acetylated base 
is nitrated hy excess of nitric acid mainly to the o :$-dinitro 
derivative, which is most conveniently hydrolysed by warm- 
ing to So0 with l o  per cent. aqueous caustic soda. The 
resulting o :#-dinitro-sym-xylidine separates from petroleum 
(b.p. 60-800) in orange needles m.p. 1230 (recorded m.p. is 
940). The bromo-derivative, .z :4-dinitro-6-bromo-sym-xyli- 
dine melts at 186O in agreement with the recorded melting 
point. Accompanying the o :/I-dinitroacetyl-sym-xylidine in 
the crude nitration product is a small amount of the o :o- 
dinitroisomeride crystallising from petroleum in colourless 
needles, melting a t  2360. By hydrolysis with concentrated 
sulphuric acid at 60°, this by-product furnishes the corre- 
sponding dinitrated base, which crystallises in orange-red 
needles melting at 96O and forms a bromo-derivative melt- 
ing at 1820. 

o:o-Dinitroacetyl-sym-xylidine in  contact with fuming 
nitric acid a t  room temperature for 12 hours is converted 
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into the trinitro-derivative deposited as an orange-red solid 
when the nitration mixture is poured on to ice. Trinitro- 
ucelyl-sym-xvlidiue crystallised from petroleum (b.p. 60-80°) 
in prisms melting at 1100 and when hydrolysed with con- 
centrated ~ulphurlc acid furnishes trinitro-sym-xylidine, m.p. 
2000. The complete series of ortho- and para-nitro-deriva- 
tives of sym-xylidine has thus been obtained. 

Synthetic Resin Research 

011 the advice pf the Chemistry Kesearch Board, work on 
phenol fornialdehyde resins was commenced by the Director 
in May, 1925, at the University of Birmingham. One aim of 
this research was the production of readily reproducibleresins 
having high electrical insulation and, with this objective, 
condensations were first made with phenol and meta-cresol 
and later with tar distillates containing mixtures of these 
suhstaoces rvith other phenolic homologues. The methods 
of ~urification adopted, which included extraction with 
volatile organic solvents and distillation in steam undel 
ieduced pressure, led to resins giving increasingly favourable 
electrical insulation values, as determined by breakdown 
voltage tests and by other electrical measurements. These 
tests showed that resins ohtained from crude mixed phenols 
of lor\--temperature tars could be adapted to the preparatioii 
of nloulded and laminated products possessing very favour. 
able electrical qualities comparable with those of resins pre- 
pared from individual phenols. 

The course of these resin condellsations is influenced very 
considerably by the nature of the catalysts and a systematic 
study r a s  made on the effects of various alkaline catalysts 
on the reactivities of phenol and its homologues with form- 
aldehyde. These experiment? sho~t-ed that the time of 
resi~i~fication was inversely proportional approximately to 
the anionilt of each alkaline catalyst. This work led to. an 
inquiry into the most favourable methods of preparing mono-, 
di- and tri-ethylamilies by condensations of ammonium salts 
with ethyl alcohol under autoclave conditions. 

Duritig 1934 intermediates from various individual phenols 
have been prepared and their properties have been studied. 
Condensation of nr-2-xylenol with formaldehyde in presence 
of high concentration of acid catalyst has resulted in resin 
formation, whereas similar condensations with mesitol have 
p~oduced substances of presumably dihydroxydiarylmethane 
type. 

The Influence of Catalysts 
A systematic study of the influence of catalysts on resinifi. 

cation times of phenols has led to a method for estimating 
comparative solubilities of phenolic resins in low-temperature 
tat neutral oils. Coalite oil has been utilised a s  a cheap 
source of phenols for the production of resins of both hakelite 
a.nd novolak types, and semi-scale quantities of the former 
val-iety of resin have been prepared using 11 litres of oil to 
5 litres of formalin. Condensation in presence of ~ C Q  c.c. of 
pyridine for 6-10 hours, follo~ved by benzene washing, yielded 
resins suitable for electrical purposes, while condensation in 
presence of 20 g. of sodium carbonate for 0.5-1.0 hour, with 
subsequent vacuum steam distillation, gave products utilisable' 
as impregnating agents. 

n71iile it is known that resins prepared from tar acids boil- 
ing from 217-2250 (xylenol range) are compatible with drying 
oils, experiments have now shown that phenols boiling up 
to, and above, 300" are also applicable although oil varnishes 
prepared from these higher phenols exhibited indifferent dry. 
ing power. Methods devised to ensure freedom from 
unnttacked phenols, such as steam distillation at temperatures 
up to 2m0, have indicated that this slow drying is at least 
due in part to the presence of free phenols, which are not 
entirely removed by steam distillation irr wacuo below 1oo0. 
Of authentic phenols it was found that @ethylphenol and 
thyniol readily yield oil-soluble products. Carvacrol and 
o-ethylphenol condensed very slowly with formalin in the 
presence of acid, and only the resin from the latter phenol 
n.ns soluble in oils. 

Condensation products formed by the union of successive 
~nolecules of formaldehyde with a molecule of acetone have 
been catalytically hydrogenated in an attempt to elucidate 
the mechanism of reaction. Methyl ethyl, methyl isopropyl 
and ethyl isopropyl ketones were isolated, hut no diethyl 
ketone. A considerable amount of methyl ketohntanol, 
CFI,.CO.CH(CHJ.CH,OH, was also obtained, identical with 
thp condensation product from methyl ethyl ketone and form- 
aldehyde. These results are evidence in support of the view 

that in the acetone-formaldehyde condensation the first two 
~nolecnles of formaldehyde replace hydrogen of the same 
methyl group of acetone whereas the third molecule of form- 
aldehyde attacks the second methyl group. 

I t  has now been possible to obtain larger yields of methy- 
lene ketones, and particularly of methylene methyl ethyl 
ketone, which should, therefore, become important a s  a start- 
ing material for resins. This compound polymerises some- 
what slowly, during a fortnight to six weeks, to an extremely 
tough, bright resin. This  polymeride ohtained in pale 
greenish-yellow, pink and almost colourless varieties is 
thermo-plastic, and has a refractive index similar to glass. 

Water Pollution 

The work of the Water I 'ol lut io~~ Section at the Laboratory 
began in April, 1928, at the request of the Water Pollution 
Kesearch Board of the Department. I t  embraces two distinct 
inquiries, (n) the study of the base-exchange process of water 
softening, and (b)  plnmbo-solvency-an investigation of the 
reasons why certain types of water used for drinking are. 
liable to dissolve or remove lead from the service pipes. 

During 1934 experiments made with magnesium sulphate 
solutions in distilled water showed that the removal of the 
magoe%ium by a typical synthetic base exchange material or 
zeolite is not equivalent to that of calcium from solutions 
of calcium sulphate or from hard Teddington tap water. 
With typical examples of a treated mineral or treated clay 
the differences between the results with magnesium and 
calcium sulphate solutions were within the limits of experi- 
mental error. When the magnesium content of the solution 
corresponded to 17.4 pp roo,oco of Ca the exchange value 
of the synthetic material was ouly about 66 per cent. of 
the value with Teddington tap water. By reducing the mag. 
nesium content to the equivalent of 8.67 Ca pp I C Q , ~  the 
exchange value rose to about 75 per cent. On being further 
lowered to equal 4.34 pp ICQ,CQO Ca the magnesium removal 
mas only about 75 per cent. of the calcium removal. 

Microbiology 
Systematic investigations of bacteriological problems of a 

nonmedical nature, other than in the fields of agriculture 
and dairying, were practically nou-existent in this country 
until after 1914, hut when war necessitated the production 
of acetone for cordite manufacture existing sources of supply 
were found to be too limited and precarious. Hence there 
came into existence a n  alternative method of acetone pro- 
duction by bacterial fermentation and one of the units for 
this process was built, together with its attendant hacteriolo- 
gical laboratory, a t  the Royal Naval Cordite Factory at 
Holton Heath, Dorset. This special demand for acetone 
ceased with the termination of hostilities, but, in the.mean- 
time, other bacteriological problems of an industrial character 
had presented themselves, originating either directly or 
indirectly from the work at Holton Heath. Among such 
researches mav he mentioned particularly the bacterial pro. 
duction of lactic acid on a n  industrial scale, which was worked 
out in solne detail, partly with a view to preparing sodium 
lactate, required for certain purposes where glycerin had 
previously been employed. 

Arising out of -various investigations undertaken by the 
section into fabrics research an investigation has been made 
of the micro-organisms which are capable of degumming silk. 
A report of this work shows that a nuinher of common micro. 
organisms are able to effect degumming under fairly simple 
conditions. Over 160 species of lower fungi were tested for 
this purpose. Aspergillus n i ~ e r  was found to be the most 
efficient, and an enzyme prepared from this fungus effected 
degumming in one to two hours provided that the reaction 
of the enzyme solution was kept on the acid side of the 
neutral point. Although it was found that acids alone are 
capable of degumming silk it was established that a fungal 
enzvme at an acid reaction did so more r a ~ i d l v  and more ' , 
tho;oughly. 

A beginning has been made with the investigation of the 
dehydrogenation of glucose by the acetic acid bacteria with 
a view to a study of &e intermediate stages-of dissimilation. 
The transformation of glycerol into dihydroxyacetone by 
Virtanen and Nordlund's method using Bncf. slrbowydnns has 
been carried out on a laboratorv scale. Attention is at 
present being concentrated on the problem of extracting pure 
dihydroxyacetone from the fermentation liquid, the method 
of attack being a trial of different solvents in a special 
extraction apparatus. 
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The Manufacture of Egg Powder 
ITH the coming .of the egg marketing scheme 
attention will be focussed'in many quarters more than 
ever on the possibility of usiug a larger proportion 

of filling material in the manufacture of egg powders than 
has hitherto been the general practice. In addition to British 
eggs, large quantities of produce of foreign origin have been 
imported for use in the preparation of these powders. The 
present tendency, however, is to increase the stability or keep- 
ing properties of the product and, incidentally, to lower the 
cost, by incorporating such edible substances as cornflour, 
farina, etc., in the egg powder. 

Whilst there are several recognised methods of making egg 
powders, the one most favoures by the confectioners, who 
are the largest users, isathat in which the powder is prepared 
from the whole egg. At the same time there is a limited 
demand for the product produced from the egg whites alone; 
and also for the yolk product without the albumen of the 
whites. Technically, there is no difficulty in prodncing an 
albuminous powder from the egg whites. This process is 
carried out regularly, and also with special purification 
methods for the production of albumen for scientific use. 
The production of a powder from the egg yolk only is a 
more difficult operation, since this contains about 30 per cent. 
of oil in addition to about 50 per cent. of water. By merely 
evaporating the water an oily paste results; to produce a 
powder this paste must either be well loaded with an edible 
powder or thk oil first extracted. Unfortunately, the removal 
of the oil renders the product of less value to the confec- 
tionery trades; so this is commonly allowed to remain, and 
firmness, with increased stability, is obtained by using a filler, 
generally one of the cereals. 

As already stated, the bulk of the egg powders on the 
market is prepared from the whole egg, the operation con- 
sisting essentially of shelling the eggs and evaporating the 
water in a special type of evaporator. The eggs are broken 
bjr hand on the edge of a conical vessel provided with a 
wire gauze trap in the base to arrest shell particles, etc., 
during which the girls employed on the task keep a sharp 
look out for decomposed produce, as one bad egg would 
be sufficient to spoil a hatch of one ton or more. The 
evaporator into which the egg liquid flows is generally con- 
structed of steel lined with tin or glass. Aluminium is not 
suitable as  it tends to discolour after a period of use. A 
small-size single-effect evaporator is commonly used. I t  is 
often a cylindrical, vertical vessel 3 to 4 ft, wide and g 
to 12 ft. high. A batch of egg liquid should occupy only 
about one half of the total volume of the evaporator, to allow 
space for frothing and foaming. In the construction of the 
vessel the object is to avoid crevices and corners, wherein 
dried egg could lodge and decompose. For this reason the 
heating unit, a calandria, is fitted outside the evaporator 
itself; the latter being simply an empty vessel, without coils, 
etc., but with an external steam jacket for low-pressure steam 
or for hot water. 

The Evaooration Process 
By adding a portion of the filling powder to the egg liquid 

before evaporating the tendency for the albumen of the whites 
to coagulate is reduced. Thus, the evaporation temperature 
may be slightly raised, and the process speeded up without 
risk of damage to the whites. An extensive coagulation of 
whites prevents the dried material being ground to a powder, 
for the whites in this condition assume a rubber-like mass. 
Coagulation also renders the product insoluble for all practi- 
cal confectionery purposes. Without the shells, eggs 
normally contain from 72 to 76 per cent. of water, which is 
reduced to about 34 to 36 per cent. water in the evaporator 

In the process of evaporalion a rotary pump draws the 
egg liquid from the base of the evaporator, forces i t  through 
a heating unit attached to the side of the evaporating vessel 
and again into the evaporator. The steam supply on the 
heater is so regulated to give a temperature of 600 to 650 C: 
to the egg liquid as it is circulated through. At all other 
stages of the cycle the egg liquid is a t  a somewhat lower 
temperature than the above, and vaporisation of water from 
the egg product occurs merely at the point where the liquid 
again enters the evaporator. The greater portion of the 
batch is therefore maintained at a temperature well below 

By A. E. Williams, F.C.S. 
that of water evaporation, which materially assists in pre- 
serving the quality of the product The control of the 
evaporation process is accomplished by taking frequent 
samples and ascertaining the specific gravity of these, which 
gives a n  approximate indication of the moisture content in 
the egg ~roduct .  When the required moisture figure has heen 
obtained, the contents of the vessel are cooled to about q0 C. 
before releasing the vacuum. This cooling operation, while 
under vacuum, has an important bearing on the physical pro- 
perties of the product a s  well as the quality. 

From this stage onwards the process of manufacture varies 
with different factories, but generally one of the following 
methods of procedure is followed: ( I )  The evaporated pro- 
duct may be dried in a vacuum dryer without further addition 
of powder, which, incidentally, produces the best quality pro- 
duct. (2) It may he transferred to a mixer and thickened 
by adding an edible powder, not previously dried, then the 
mixture passed to the vacuum dryer. (3) A specially-dried 
edible powder containing under I per cent, of water, such 
as freshly-prepared dextrin, may be added to the evaporated 
product, in which case further drying under vacuum is 
obviated. This latter method is the most economical and 
cuts production costs considerably, because the installation 
of a vacuum dryer is not necessary. 

Vacuum Drying 
In  the case of methods ( I )  and (2) such a low moisture 

Fontent cannot be obtained without recourse to vacuum dry- 
lng. Such drying procedure is commonly carried out in a 
band type of dryer, in which the product is conveyed slowly, 
by belts, between a series of hot steam plates. In  dropping 
f ~ o m  belt to belt the product receives a mixing which ensures 
a uniform drying. The temperature in such a dryer may 
be 70 C., but not much higher. I t  is often economical to  
operate the dryer with the same vacuum equipment as is 
used for the evaporator; but, generally, the two plants can- 
not be operated together, so that circumstances, such as 
throughout required, initial expenditure and other considera- 
tions will be the deciding factor. Before packing, these 
products are always subjected to a thorough mixing and sift. 
ing, and sometimes flavouring material is added. In most 
cases a preliminary grinding in a mill or disintegrator is 
also necessary. The sifting machines ensure a finely-divided 
product by eliminating any lumps which may have resulted 
from coagulation of the whites and which cannot be ground 
by the mill. The keeping properties of these powders vary 
with the method of manufacture, but most of them are quite 
stable for twelve months if stored in air-tight tins. 

I t  has long been known that egg yolk contains lecithin, 
for which substance several new uses have been found 
recently. For example, in chocolate manufacturing lecithin 
has the effect of increasing the fluidity of the chocolate mass 
when warm, through reducing internal friction of the con- 
stituents. and allows the fat content to he cut down bv about 
5 per cent., so reducing manufacturing costs. ~ h d s ,  if a 
chocolate recipe entails using, normally, 35 per cent. of fat, 
about.30 per cent. would be ample if about 0.4 per cent. of 
lecithin is incorporated. Lecithin is  also used in margarine 
manufacture and in baking as an emulsifying agent. During 
the past few months it has been successfully applied in the 
leather industry in place of egg yolk itself. It is said that 
lecithin penetrates the fibres of the leather better than egg 
yolk, and imparts a higher degree of softness to it. 

Up to the present timp almost all the lecithin of commerce 
has been produced from the soya bean. Sometimes such 
lecithin contains impurities from the solvents used in its 
extraction from the soya-bean meal, and such impurities often 
detract from the flavour of the chocolate and other foodstuffs 
with which the lecithin is admixed. I t  appears, therefore, 
that its commercial preparation from eggs may be carried 
out on a much larger scale in the future to meet the new 
demands on the foodstuffs industry and also the leather trades. 
Such a development would, no doubt, influence the egg 
powder industry, in that the tendency would be to prepare 
such powders from the whites only with the addition of a 
substitute for the yolk; or the solvent extraction of the lecithin 
from the yolk, together with the oil, may he attempted. 
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Visitors at the 
Fuel Research 

Station 
Current Work at East Greenwich 

Dr. B. S. Sinnatt, C. B., 
Director of the Fuel 

Research Station. 

OLLOWING the precedent creatad last year, the Fuel 
Research Station at East Greenwich was visited on Tues. 

hy between lo. and 400 distinguished guests, who 
were received by the chai~man of the Fuel Research Board 
(Sir Harold Hartley) and the Director of Fuel Research (Dr. 
F. S. Sinnatt). The Fuel Research Station is the principal 
fuel research establishment of the Department of Scientific 
and Industrial Research, which, toqether with nine labora- 
tories in the coalfields, is exatniningthe methods of utilising 
the coal resources of the country to the best advantage. 

Experimental work on powdered fuel has been devoted 
mainly to the problem of burning this type of fuel in water- 
cooled furnaces such as are iound in Lancashire and Scotch 
marine boilers. Combustion conditions have been studied 

~ - ~ --. 
theoretically and, as a result, a number of new types of burner 
have been developed. Attempts are now being made with 
these burners to deal with fuels containing a lower percen- 
tage of volatile matter than those usually employed for firing 
Lancashire or marine boilers, with powdered fuel. One 
burner has been modified with a view to obtaining the abnor. 
mally wide range of loads required in marine practice. Be- 
sides developing these burners on more or less conventional 
lines, a n  attempt is being made to evolve a new form of com- 
bustion chamber in which a radical change is made from the 
methods previously employed to bring the fuel into contact 
with the air required for its combustion. The Grid burner 
has continued to he used in industry and from recent results 
it would appear that the steam raised in Lancashire boilers 
may be considerably increased by the use of pulverised coal. 

Sampling Powdered Fuel 
Another powdered fuel programme consists of an examina. 

tion of the accuracy of various methods of sampling the 
powdered fuel used in the bin and feeder and the unit systems 
of firing respectively. The work includes observations of the 
effect of various types of obstruction upon the distribution of 
fuel particles carried by a stream of air. In  connection with 
the distribution of air-borne fuel to two or more pulverised 
coal burners, an arrangement has been devised whereby the 
fuel stream can he subdivided equally, irrespective of the 
variation of concentration fineness of the fuel in the line 
prior to the distributor. As a preliminary to an investigation 
into the grindability of British coals a comprehensive set of 
tests has just been con~pleted to determine the influence of 
the type of mill and the type of coal employed upon the phy- 
sical and chemical characteristics of powdered coal. Plans 
are actively proceeding to examine bunker coals in a Scotch 
marine boiler, under conditions co~nparable with those pre- 
vailing at sea. 

The coal washery at the Fuel Research Station has been laid 
out with three main objects in view: (a) Research work in 
connection with the preparation of coal generally, including 
the development of new processes and technique; (h) the pre- 
paration of special grades and qualities of fuel for other 
experiments at the station, and (c) co-operation in the survey 
of the national coal resources. Full-scale plant has been 
installed wherever possible, and if an intermediate scale has 
had to he adopted then a capacity of about two tons per hour 
has been made the minimum. Special attention is at present 
being paid to the treatment of fine coal by developing new 
methods of handling the slurry problem and by the develop- 
ment of plant for cleaning fine coal. 

Some 77 million tons of coal are washed per annum and 

the purification of the fine coal is one of the major problems 
of the coal industry. The vacuum flotation method which 
is installed a t  the Fuel Research Station, and which has been 
investigated there, has aroused great interest in the coal 
industry, and many tests and investigations have been watched 
by the coal industry. Some plants are now in operation and 
others are being erected by large collieries. The station has 
introduced new methods of dealing with the separation of 
the solids suspended in the circulating water, a problem which 
is experienced by practically all wet washing processes. Some 
of these methods are being adopted by industry and include 
improved water clarification systems and the application of 
chemical reagents to the water circuits. A detailed study is 
also being made of the effects of moisture in fine coal as mined 
on treatment such as de-dusting, screening and dry cleaning. 

A new plant for dry cleaning coal is in operation, capable 
of treating about I+ tons per hour. It is of rather special 
interest because preliminary trials have shown that coal pass- 
ing ) mesh can be purified by the system. The study of the 
breaking of coal has been proceeding throughout the year to 
meet the difficulty the coal industry is beginning to experi- 
ence owing to the diminished demand for large lump coal 
for household purposes, and the increased demand for graded 
sizes. Many factors enter into the question, hut the general 
trend is of greater importance to the coal industry and the 
consumer, and a study of the questions involved is an urgent 
matter. 

Hydrogenation of Coal 
Researches in the hydrogenation of coal at the Fuel Research 

Station have not been confined solely to the production of 
motor spirit from coal, but have been directed towards the 
examination of the reactions which occur between coal and 
hydrogen under different conditions. These investigations 
have included a study of the earliest stages of reaction be- 
tween coal and hydrogen. This has led to the discovery of 
a means of improving the coking power of coals. In  those 
experiments permanent liquefaction is not attained. The pro- 
ducts are solid. There has been a geueral study of later 
stages of reaction leading to the permanent liquefaction of 
coal under varying experimental conditions and in the pre- 
sence and absence of a catalyst. The relation of the composi- 
tion of coal has been inr,e4igated,, particularly with regard 
to the possible catalvtic effect of its ~ n o r ~ a n i c  constituents and 
ease ofhydrogenatidn, and the products of hydrogenation have 
been examined with a view to finding industrial uses other 
than their use as liquid fuels. iZ continuously operated 
plant capable of treating I kilogram of coal per hour is being 
used for the study of the effect of experimental conditions 
and of the behaviour of typical coals. 
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The low temperature carbonisation of coal produces large 
amounts of tar for which new industrial outlets are continu- 
ally heing sought. Similarly the whole of the high-tempera- 
ture tar produced in this country does not always find a ready 
market. Experimental work has been in progress to deter- 
mine the conditions and plant necessnry for the conversion 
,of these products into materials, such as motor spirit, for which 
the market is relatively large. The process is one of hydro- 
genation-cracking at pressures of at least zoo atmospheres of 
hydrogen and temperatures of about 4800 C. in the presence 
of a catalyst. The most satisfactoty conditions and catalysts 
are being determined by experiment, and continuously-oper- 
ated plants are in use in which the variables of the process 
are being studied. The cgalyst  favollred at present is a 
sulphide of molybdenum supported on a porous gel. . . 

Hydrogenation of Low Teyeratnre Tar .- 
I t  has been found that low temperature tar with no pre- 

treatment other than filtration to remove dust can be hydro- 
genated satisfactorily. In  one passage through the catalyst 
there is obtained a product which is free from pitch and which 
contains motor spirit amounting t o  4j, per cent, of the tar 
treated. By re-processiug the high-boillng oils the total yield 
a f  spirit becomes 76 per cent. by weight of the tar and loo per 
cent. by volume. Tar  fractions can be treated with greater 
ease than crude tar, and this also applies to the distillates 
from high temperature tar. 

The crude spirit requires very little refining to make it a 
stable water-clear motor spirit having satisfactory properties. 
I t  has a good anti-knock value (octane number 75). The 
scale of operation has been iocleased in stages, the latest 
development being the design and construction of a plant 
capable of dealing with 1-2 tons of raw material per day. 
This plant is in operation and already many of the difficulties 
inherent in any considerable increase in scale of operation 
have been overcome. Some modification of the process, e.g., 
a preliminary hydrogenation in the liquid phase, appears to 
be necessary for the conversion of high temperature tar to 

spirlt by means of a continuous process. Studies of new 
methods of using tar and its constituents for chemical pur- 
poses are proceeding. 

Investigations carried out on the horizontal retorts at the 
Fuel Research Station have shown that by recirculating the 
heating gases around the retorts rhe capacity of the plant call 
be increased by over 50 per cent., and that by a special method 
of steaming, the yield of gas can he increased by about lo 
therms per ton of coal or about 14 per cent. above the normal 
make. These processes are being tried out in various gas. 
works and in some cases satisfactory results have been oh. 
tained. The more fundamental aspects of the steaming pro- 
cess are receiving special attention. One retort in the setting 
is isolated so that accurate determinations can be made of 
the extent of steam decomposition when different amounts of 
steam are supplied. 

Economic Utilisation of Tar 
The greatest interest is heing taken in the low t e m p e r a t u ~ ~  

carbonisation plant which has been developed a t  the Fuel 
Research Station. The hydrogenation programme is of im- 
portance in relation to the economic utilisation of the tar. 
The work done in the plant on the coal seams of the country 
has shown that a wide range of coals can be successfully 
treated. This is of the greatest use in considering the develop- 
ments that are taking place ill low temperature carbonisation. 
At least one setting of this type of retort developed at the 
Fuel Research Station is heing erected commercially. The 
possibilities of producing free burning cokes suitable f o ~  
domestic use, by carbonising blends of coals in intermittent 
chambers is also being invertigated. The programme also 
aims at producing good lnetallurgical coke from blends of 
coal and thus is a means of extending the life of our coking 
coals: 

The physical and chemical survey of the coal seams of the 
country is being carried out with the co-operation of the mine 
owners in nine principal coal areas covering 96 pei  cent. of 
the present coal production of the country. 

Chemical Industry 
Programme for the Annual Meeting at Glasgow 

THE Society of Chemical Industry will hold its fifty-fouth 
annual meeting at Glasgow from July I to 6, under the presi- 
dency of Alderman Edwin Thompson, of Liverpool. The 
full programme has been issued this week, the arrangements 
having been made by the local section, preiided over by Mr. 
Thomas Donaldson, with Dr. I. Vance Hopper, of the 
Royal Technical College, Glasgow, as hon. secretary. The 
headquarters of the Society during the meeting will be a t  
the Central Station Hotel, Glasgow. 

The week's programme opens with an informal reception 
a t  the hotel at 8 p.m. on July I .  Following a meeting of the 
Council at ro a.m. on July 2, the annual general meeting 
will be held at the Royal Technical College a t  ro,45 a.m., on 
which occasion the Society will be welcomed by the Lord 
Provost of Glasgow (Sir Alexander B. Swan) and Professor 
G. G. Henderson, on hebalf of Clasgow University and the 
Royal Technical College. When the formal business has 
been disposed of, Alderman Thompson will give his pres'i. 
dential address on " National Water Supplies." Mr. 
W. A. S. Calder mill be nominated as Alderman Thompson's 
successor in the presider~tial chair. The members of the 
Society will be the guests of the Glasgow section at luncheon 
a t  the Central Station Hotel. 

Dr. W. R. Ormandy will preside at a meeting arranged 
by the Chemical Engineering Group in the afternoon of July 
2, at which Conlmander J. L Bedale will present a paper on 
" Some Problems in Chemical Enginrering in H.M. Navy." 
Simultaneously the ladies of the party will participate in a 
visit to the Clasgow and West of Scotland College of Domes- 
tic Science. A civic reception will be held in the evening a t  
the Municipal Chambers by the Lord Provost, magistrates and 
town council. 

The Food Group will meet on the morning of July 3 under 
the chairmanship of Dr.  L. H. Lampitt, and papers on '<How 

Food is Transported by Rail and Sea " will he presented by 
Brigadiet--General Sir Harold Hartley, vice-president of the 
L.M.S. Railway, and Dr. A. J. M. Smith, of the Low Tem. 
perature Research Station, Cambridge. For those who are 
not vitally interested in food problems there will be a morn- 
ing visit to the shalefield and oil refinery of Scottish 011, 
Ltd., with luncheon by invitation of the directors. Mean. 
while the Food Group will hold a luncheoi~ a t  the Central 
Station Hotel. 

Wednesday afternoon will he devoted to  works visits, the 
following selection heing prov~ded:  (a) Colville's steel 
works; (b) glass silk works of Chance Brothers and Co., Ltd. ; 
(c) Glasgow Corporation chemical works, Provan; (d) Shanks 
works, Barrhead; (e) Dennistoun bakery of William Beattie, 
Ltd.; (f)  works of City Bakcries, Ltd. The annual dinner 
will be held at the Central Station Hotel a t  7.30 p.m. 

On the morning of July 4 the Society's medal will be pre- 
sented to Dr.  E.  F. Armstrong, who wiil deliver the medal 
address on " The Past, the Present and the Future." While 
this meeting is in progress the ladies will visit Glasgow L'ni. 
versity. By invitation of Lord and Lady Weir the members 
will attend a garden party in the afternoon at Eastn.ood 
House, and in the evening they wil! be the guests of the 
governors of the Royal Technical College at a reception, 
with facilities for inspecting the chemistry and metallurg! 
departments. 

Friday, July 5, will he devoted to a day's sail to the Kyles 
of Bute. The new Cunarder " Queer. Mary " will be passed 
en route, and time will be spent ashore a t  one or more places. 

On Saturday, July 6, one party will visit the Ardeer Ex. 
plosives Factory, by invitation of Imperial Chemical Indus- 
tries, Ltd., and another party will inspect the Auchincrnive 
Experimental Farm, by invitation of the governors of the 
!\Vest of Scotland Agricultural College. 
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Progress at 

the Imperial College 
Points from the Twenty-Seventh Annual Report 

HE governing body of the Imperial College of Science 
and I'echnoloev has iust issued its tnentv-seventh annual T * report, coveriTg the'twelve months endkd July 31, 1934 

(I-1.M. Stationery Oftice, 2s. net). In addition to reviewing Professor W'A' 

the aeneral activities of the College, the report describes in B O ~ ~ i " , ~ ~ f F ~ f  --- ---- ---- - - - 
detaT1 the work carried out in the iarious departments. nology, Imperial 

The total number of students re~istered for the year was Colleee. 
1.074, or 83 less than the previous-year; while, ~n addition, 
63 full-time ~esearch assistants and 42 University of London 
inter-collegiate part-time students also worked in the College 

' 

laboratoriis, making a grand total of 1,184 compared with 
1,274 in 1932-33, or a dccrease of 90. The total of 1,074 and research in the Departmeut of Chemical Technology; 
students comprised 1,028 Inen and 46 women ; 977 taking full- In addition, special lectures were given (i) on " Fuel and 
time and 07 part-time courses of study, 371 pursuing advanced Refractories " to five metallurgical students and (ii) on 
work, post-assoc~ateship or post-graduate in standard, 694 '' High Pressure Gas Research " to 15 post-graduate students, 
~vork of associateship or first degree honours standard, and three of whom were from outside the College. 
9 occasional students taking part-time courses; 497 taking 
courses in ~ u r e  science, and 577 courses in technoloxy; 56; Systematic Researches 
taking cou;ses in the l<oyal i;'dllege of Science, I I ; ; ~  the 
Royal School of Mines, and 397 in the City and Guilds 
College. If the number of research assistants and of inter- 
collegiate stndents are included, the respective totals for the 
three Colleges hecome 663, 1 2 0  and lor .  The number of 
individuals engaged in research, incli~ding both students and 
research assistants, 1vas 330 c~~mpared  with 309 for the previous 
rear-the number 330' being made up of 68 research 
gssistants, 217 students pursuing research for higher degree 
and higher diploma purposes and 45 students pursuing 
research for other purposes. On the results of the research 
11.ork done at the College, 78 higher degrees of the University 
of London were awarded and 131 higher diplomas of the 
Imperial College, a total of 209 compared with 212 for the 

Systematic researches were actively continued in all three 
hectioos of the department as'follows : upon A (i) explosions 
and catalytic reactions at high initial pressures as well as 
on gaseous combustion generally, with the aid of grants 
from Imperial Chemical Industries, I.td., the Gas Light and 
Coke Co., the South Metropolitan Gas Co., and Radiation, 
I.td., (ii) the photographic analyses of the initial stages and 
detonation in gaseous explosions a t  ordinary pressures, with 
the aid of grants from the Royal Society and Imperial Chemi- 
cal Industl-ies, Ltd., ( ~ i i )  blast furnace reactions (under the 
auspices and at the expellse of the British Iron and Steel 
Federation), and (iv) the chemical constitution and maturing 
of coals, with the aid of grants from the Fuel Reseaich Board, 
all these beine carried out in the Fuel Section under the 

preceding year. direction of ~ G f e s s o r  W. A. Bone; upon B (i) heat transmis. 

Distinctions Gained During the Year 
The number of Bachelor of Science degrees awarded to 

Imperial College students during the same period was 178, 
including 116 with honours, compared with 207 and 154 
respectively for the preceding year, while the number of 
Arsociateships awarded was 175 compared with 216 for the 
prrviou? ymr. The grand tot;il of distinctions for 1933-34, 
c o n ~ p r i s i ~ ~ g  f i ~ s t  and higher degrees and diplomas, Mas thus 
562, compared urith 63j in 1932-33, 598 in 1931-32, 528 in 
1q3o-31 and 541 in 1029-30. Of the 977 full-time students, 
60 came from foreign countries, 136 from the British Empire 
outside the British Islands, 306 from the British Islands out- 
side a radius of 30 miles from the Imperial College, and the 
rt3rnaining 475 from within that radius. 

('onsidering the difficulties with which the College has been 
faced during the present quinquennium the last financial year 
of the Collrge has been as satisfactory as could have been 
erpected. In  spite of the strictest economy, the year's 
accounts show a deficit of &t,oSg. 

Thanks are expressed to the Dyers' Company for their 
sixth annual donation of f ;~oo  to chemical research work in 
the College, to the Council of the Institution of Petroleum 
l'echnolo~ists for the continuance of the Institution's 
Scholarship of L40 for award to a student of the Royal 
School of Mines, to the Gas Light and Coke Co., and Radia- 
tion, Ltd., for the continuance of their respective Fellowships 
in Chemical Technology, to [mperial Chemical Industries. 
I.ld., the Royal Society, the Gas Light and Coke Co., Radia- 
tion, Ltd., the South Metropolitan Gas Co., and the 11-on and 
Steel Industries Research Council for their continued cou- 
siderable assistance in aid of research in the department of 
chemical technology. 

During the session 46 persons (including 15 research 
assistants and Fellows) pursued full-time post-graduate study 

sion, (ii) electric precipitation, (iii) dust separation, (iv) flow- 
thl.ough granular beds, and (v) How-through woven mate~ials. 
in  the Chemical Engineering Section under the direction of 
Assistant-Professor S. C;. M. Ure;  and C (i) the electrical . 
condition of hot surfaces during the adsorption of gases, (ii) 
gaseous combustion in electric discharges, (tii) coil ignition, 
(iv) the catalytic and electrical properties of thin metal films, 
(v) the exanlioation of metallic and other surfaces by tbr 
method of electron diffraction, with the aid of grants from 
the Royal Society, the Department of Scientific and Indus- 
trial Research, Imperial Chemical Industries, l.td., and 
Ferranti, Ltd., in the Electrochemistry Section under the 
direction of Assistant-Professor G. I. Finch. In this con 
nection nine persons gained the Ph.D. and one the M.Sr 
degrees of London University, and another one the Ph.D. of 
Zurich University, as a result of their research work or 
advanced study in the department. Also, in July last, D r  
5. Bell was awarded a Beit Fellowship. 

Under arrangements with Imperial Chemical Industries, 
Ltd., special apparatus was designed and installed in a 
separate room In the department for the study of certain 
reactions in organic chemistry at pressures of 5,000 atmo- 
spheres. Professor Bone and Dr. Newitt were responsihl~ 
for the running of the high-pressure apparatus, and Professor 
Thorpe and Dr. Linstead for both the selection of the 
reactions and the investigation of the products thereof. The 
apparatus worked so successfully that, in July, Imperial 
Chemical Industries, Ltd., provided a further capital sum 
for the installation of a similar apparatus for the investiga- 
tion of such re-actions a t  pressures between 10,000 and 20,000 
atmospheres. 

Professor W. A. Bone pave an experimental lecture beforr 
the Chemical Society at the Royal Institution, London, on 
" The Combustion of Hydrocarbons," in October, 1933, and 
repeated it a t  the Cambridge Unive:.sity Chemical Society on 
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December 6. On March 2, 1934, he delivered the James 
Watt  Anniversary Lecture for 1934 before the Greenock Philo- 
sophical Society, his title being " Britain's Fuel Problems," 
and on.  the following afternoon lectured at  Edinburgh 
University on " The Photographic Analyses of Explosion 
Flames." 

Experimental Work on Blast Furnaces 
I n  extension of the researches which for some years 

past he has been directing in the department upon blast 
furnace reactio.1~ for the British Iron and Steel Federation. 
a sub-committee of the Iron and Steel Industrial Research 
Council has been appointed, under his chairmanship, to 
organise and carry out experimental work on selected blast 
furnaces in different parts of the country with a view to the 
better application of the results of the laboratory researches 
in  the interests of fuel economy. This subcommittee held 
four meetings in the department during the year and on 
May 31 Professor Bone also addressed a conference of blast 
furnace managers in London upon the work for which a 
special research fund has been raised by the Federation. 

In February and March last, Assistant Professor G. I. 
Finch delivered a course of four lectures at  East London 
College on " High Speed Cathode Ray Oscillography." On 
December 15,  1933, a meeting of the Physical Society was 
held in the Electrochemical Section of the Department, when 
the electron diffraction laboratory for the study of surface 
structures was inspected. During the session, exhibitions of 
electron diffraction and surface structures were made at  the 
annual exhibition of the Physical Society and at  the Royal 
Society and Royal Institution. Assiskant Professor S. G. M. 
Ure continued to act as  a member of council, chairman of 
the publication committee, member of education committee 
and board of examiners, as  well as  hon. editor of the Institu- 
tion of Chemical Engineers, and has been elected a member 
of technical committee of the Chemical Engineering Section 
of the World Power Conference. Dr. G. W. Himus has 
continued to act as  a member of council and member of 
education committee as well as  hon. librarian of the Institu- 
tion of Chemical Engineers. Dr. D. M. Newitt has been 
appointed an examiner of the Institution, and its Moulton 
Medal for 1933 was awarded to a former student in the depart- 
ment, Dr. E .  H. T. Hoblyn. 

Inorganic and Physical-Chemistry 
During the session 1933-4 there were no changes in the 

personnel of the teaching staff in inorganic and physical 
chemistry in the Department of Chemistry, but Dr. H. F. 
Harwood, for many years in charge of the advanced analyti- 
cal laboratory, was appointed reader in the University of 
London and Assistant Professor in the College. At the same 
time, Mr. A. A. Eldridge, a member of the staff for a similar 
period, was promoted to the position of senior lecturer in 
the Department. The staff welcomed as  an  honorary 
colleague Professor Fritz Paneth, formerly of the University 
of Konigsberg. Laboratory accommodation has been put at  
his disposal and during the session he has been actively 
engaged in the prosecution of research. 

The number of students a t  work during the year was again 
very high, the number of undergraduates proceeding to the 
Associatesbip and Degree in Chemistry being 149. Students 
from other departments taking introductory or subsidiary 
chemistry courses numbered about 200, while there were 39 
engaged either in research work or  in post-graduate courses 
on foods and drugs or agricultural chemistry. The pressure 
on the available space has been great and it may be necessary 
to limit, in future, the number of those admitted to the ' 
Associateship and Degree course. A new feature of the 
work in the department has been the acquisition of micro- 
chemical equipment for purposes both of instruction and 
research. In this developn~ent Dr. Janet Matthews, Pedler 
Research Scholar of the Institute of Chemistry, has been 
active throughout the year, and the increasing attention paid 
in the department to the study of micro-chemical methods 
has been emphasised by two lecture-demonstrations given at  
the Institute of Chemistry by Professor Rriscoe and Mrs. 
Matthews. 

A series of three advanced lectures on "Helium Researches," 
under the auspices of the Ihiversity of London, was delivered 
in the department bv Professor Panetb. Other post-graduate 
lecture courses on "Thermodynamics" and "Photochemistry" 
were given by Dr. Ellingham and Dr. Emeleus respectively. 
Research work in the department proceeded steadily on a 

variety of lines. In connection with the question of the 
isotopes of hydrogen, a team of workers under the leadership 
of Professor Rriscoe made a general survey, by a precision 
method, of the density of water from various sources. The 
results, some of which have already been published, indicate 
notable differences in tbe proportion of " heavy " water in 
the various specimens. In connection with this work the 
department has acquired plant for the large-scale electrolysis 
of caustic soda liquors in a cell of new design. 

A promising start was made in developing micro-analytical 
methods and methods of sampling for the examination of 
air-borne dusts, with special reference to silicosis. Work 
has been in hand, with the support of the T in  Research and 
Development Council, on the electro-deposition of tin alloys, 
while the fruitful collaboration of the Geology and Chemistry 
Departments in connection with rock analysis continued 
throughout the year. Among other lines of research in pro- 
gress, reference may be made to ~ r o r k  on chemical fogs, on 
the atomic weight of " rock " lead, on adsorption, on thermal 
and photochemical decomposition, on the electro-deposition of 
nickel, etc. Special mention is made of the work of the 
two research wo~kers  who hold Senior awards. Dr. J. S. 
Tapp, who holds a n  1851 Scholarship from Canada, is 
engaged on a study of the remarkable inequalities of density 
which, according to earlier investigations, are exhibited by 
a substance in the neighbourhood of the critical point. Mr. 
S. F. Roys, who was awarded a Beit Fellowship in 1933. 
has been engaged mainly in a theoretical study of optical 
rotatory power, and the first instalments of his work have 
been published in the Proceedings of the Royal Society. 

Organic Chemistry 
Owing to the retirement of Dr. M. A. Whiteley, the 

Assistaut Professor in the Organic Chemistry Department, 
after thirty-three years' service, a reorganisation of the staff 
had to be effected. Dr. G. A. R. Kon has been recommended 
to the University for a readership in the Department, and 
the charge of the main laboratory has been placed in the 
hands of Dr. R. P. Linstead. Dr. H. L. Rydon, the former 
temporary demonstrator, has been appointed a full-time 
demonstrator, and Mr. S. H. Harper has been appointed 
a temporary demonstrator in his place. The work which the 
Llepartment has been doing under the grant from the Rubber 
Growers' Research Association still continues; and the two 
research students who for the past two years have been work- 
ing for the Research Council of Imperial Chemical Industries, 
Ltd., have had their grants renewed. The arrangement br, 
which the British Dyestutfs Corporation provides the ~ e ~ a r i -  
tnent 1~1th an  assistant has led to the discovery of a new 
series of important pigment colours-the Phthalocyanines. 

The retirement of Dr. Whiteley rendered it possible for 
her to devote her whole attention to the production of the 
two supplementary volumes to the existing edition of Thorpe's 
"Dictionary of Applied Chemistry," the first of which 
appeared under the joint editorship of Professor Thorpe and 
Dr. Whiteley earlier in the year. The continuation of the 
connection between the dictionary and the College has been 
rendered possible by the temporary allotment of a room in 
the disused portion of the old administrative offices. Research 
work has proceeded smoothly and satisfactorily throughout 
the year, the number of papers published being 26 as against 
2 1  last .year. 

r- Department of Metallurgy 
The general work of the Department of Metallurgy was con- 

tinued on the same lines as  previous years. Mr. E .  C. Jarrett 
resigned the post of demonstrator, and Mr. E. W. Yeoman. 
a graduate of the College in Metallurgy and Chemistry, was 
appointed in his place. During the session, 44 students 
(including 8 research assistants) attended, of wbom 26 were 
metalli~rgical and lo  were either mining or  mining geology 
students. Of the first mentioned, five were associate students 
ill their third-year, and three in their fourth-year courses; 
while 18 were engaged on special courses and research work. 
One student from the City and Guilds (Engineering) College 
took a special metallurgical course in iron and steel and in 
metallography. 

The Associateship of the Royal School of Mines in Metal- 
lurgy was gained by three students, all oF whom obtained 
second-class honours, both in the Associateship and in the 
B.Sc. Engineering (Metallurgy) degree of the University 
of London. The degree of Ph.D. of the same University 
was conferred on Mr. 0. A. E. Tackson. B.A.Sc. (British 
Columbia), hlr. D. R. ~ h a n b b o o r i ,  A.R.s.M., B.SC.' (Bom- 
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bay), and on Mr. J. 14. Watson, A.R.S.M. The D.I.C. was 
awarded to Mr. 0. A. E. Jackson for an investigation relating 
to the extraction and purification of V,O, from the complex 
PhS-ZnS-V,O, ores of Broken Hill, Northern Rhodesia; to 
Mr. D. It. Dhanbhoora for ( I )  an investigation of the pro- 
perties of straight carbon steel, quenched in hot metal and 
tempered; (2) a research on the brittle range of Armco iron; 
and to Dr. 0. B. Wrstcott (Beit Fellow for Scientific 
Research) for an investigation of the conditions under which 
tin may be deposited in a smooth, bright, compact and 
adherent form. The Edward Matthey prize was awarded to 
Mr. Clifford Wilson, A.R.S.M., B.Sc., for his work on the 
nitriding of iron and steel, with special reference to the 
microstructure. 

The practical work in the Bessemer Laboratory was carried 
out by the fourth-year students under the supervision o f .  
Mr. C .  W. Dannatt and his staff, and consisted of ( I )  the 
recovery of copper from a copper refinerv slag hy smelting 
with a low-grade sulphide ore, and (2) 'the cyanidation of 
a gold ore. For the former operation, the students carried 
out complete analyses of the constituents of the charge and 
calculated the proportions of ore and fluxes required to give 
a suitable mixture for the furnace. A trial run on a small 
charge was carried through to determine the smelting losses 
and to check the calculations before the final campaign was 
commenced. The operations were satisfactorily completed 
with the production of a matte carrying 45 per cent. of 
metallic copper. The gold cvaniding process was performed 
on two tons of " Blanket " ore, which were subjected to 
amalgamation followed by cyanidation by the " all-sliming " 
process, a satisfactory extraction being obtained. 

Mr. S. I.. Roberton and Mr. J. E. 0. Mayne continued their 
investigations for the Safety in Mines Research Board. Mr. 
Roherton's work on the corrosion of steel wire in controlled 
at~nospheres in the laboratory has been augmented by a series 
of exposure tests designed to find the relationship betweell 
the amount of corrosion on a wire and the corresponding loss 

of strength. The specification of a white metal capping 
alloy necessitated the construction of a simple apparatus for 
finding the fluidities of molten white metals and the results 
obtained were of,considerable assistance in enabling a suit- 
able alloy to be selected. Mr. Mayne has continued his 
rt*searchei on the impregnation of the fibre cores of colliery 
winding ropes, with the object of minimising the internal 
corrosion. He has also commenced an investigation on the 
p~otect io~i  against corrosion, afforded by various types of 
lubricant, under conditions which approximate to those of 
a winding rope in service. 

Dr. M. S. Fisher has completed an investigation of the 
crystal structure of native gold. Dr. W. Branch Pollard, 
formerly of the Egyptian Government Laboratory, has con- 
tinued his investigations in connection with the platinum 
metals. hIr. J. B. W. Hughes, M.A., has undertaken two 
investigations: (a) The recovery of silver from silver 
residues: ( b )  the recovery of gold, silver and platinum from 
waste materials and works residues. In  both cases, methods 
have been devised for the economic recovery of the precious 
metals, the processes being developed from a laboratory to  
a commercial scale. Mr. Gerard Letendre, B.A. (Montreal), 
B.Eng. (McGill), has been successful in securing a coating 
resistant to corrosion by treating copper and brass specimens 
with aluminium powder. The actual resistance to oxidation 
and to corrosion at high temperatures has k e n  measured. 
The influence of crystal boundaries on diffusion has also been 
studied by cementing single crystals of copper. I t  was found 
that a slightly deeper penetration was obtained in the case 
of unicrystalline material than in the case of polycrystalline 
copper. Mr. R. L. Hambridge, A.R.S.M., B.Sc., has nearly 
completed his research on " Intergranular Corrosion in 
Austenitic Stainless Steels." Mr. C. Wilson, A.R.S.M., 
B.Sc., who has obtained a grant from the Department of 
Scientific and Industrial Kesearch, is studying the process 
for nitriding steel, with special reference to the changes pro- 
duced in the microstructure. 

The Quaternary System in Cement 
Building Research Station Investigations 

THE need for Portland cements having special properties bas 
caused much attention to be devoted to the constitution of 
Portland cement and to the content of the various compounds 
present in it. 

Building Research Technical Paper No. I€, I' The Quater- 
nary Svstem Ca0-Al,O,-Si0,-Fe,O, in Relation to Cement 
Technoiogy " (H.M. Stationery Ofice, IS. net), discusses the 
applications to cement technology of the results of an investi- 
gation on the system Ca0-zCaO.Si0,-gCa0.3AI,Oa-4CaO.- 
AI,O,.Fe,O,. The investigation itself has been described in 
a paper presented to the Roynl Society. The results confirm 
that the conclusions previously drawn from the study of 
ternary system regarding the constitution of Portland cement 
are correct and that the compounds formed are 3CaO.SiO,, 
zCaO.SiO,, gCaO.Al,O, and 4Ca0.A1,0,.Fe20,, together 
with small amounts of free CaO or of 5Ca0.3A1,03. 

The calculation of the compound contents of Portland 
cenlents from the analytical composition is considered in 
relation to the equilibrium existing in the cement clinker at 
the clinkering temperature. The errors which arise in the 
calculated compound content due to the failure of the liquid 
present at the clinkering temperature to maintain equilibrium 
with the pre-existing solid on cooling are considered. The 
extent of these errors is calculated for the two separate 
assumptions that the liquid crystallises independently on cool- 
ing and that it fails to crystallise and forms a glass. The 
error is shown to vary with the composition of the cement. 
The compositions of the glass phase in the quaternary oxide 
mixes of Portland cement composition are derived. 

The maximum amount of lime which can be combined 
in a Portland cement under clinkering conditions is.discussed. 
I t  is shown that in order that free CaO shall not exist in the 
solid in equilibrium with the liquid at the clinkering tem- 
perature it is necessary that the total lime shall not be in 
excess of that given by the formula. 

CaO = 2.80 SiO, + 1.18 A1,0, + 0.65 Fe,O,. 
The proportion of liquid formed at various burning tem- 

peratures is calculated for some mires of lime, alumina, 
silica and ferric oxide of Portland cement composition and 
the results shown to agree with experimental counts on thin 
sections of the clinkers burnt at these temperatures. The 
effect of alkalies and magnesia, when present in small 
amounts, on liquid formation in CaO-A1,O.-Si0,-Fe,0, mixes 
is examined by means of counts on thin sections of clinkers. 
It is concluded that at temperatures of 1,350-1,4500 the 
increase in liquid content is vely roughly equal to the amount 
of these constituents present. The amount of liquid formed ' 

at 1,4000 is then calculated for some 150 commercial cements 
and shown to lie in most cases between 20 and 30 per cent. 
Experimental counts on thin sections of well-burnt commer- 
cial Portland cement clinkers show that from 25-30 per cent. 
liquid was formed at the clinkering temperature. 

The relation between the amount of liquid formed in a 
cement mix at 1,4000 and the ease with which the cement 
can be burnt is considered, and data given for the free lime 
contents and liquid contents at 1,4000 of. 150 commercial 
cements. I t  is shown that conditions of burning vary so 
widely that no relation exists between the free lime content 
and the amount of liquid formed at r,qooO, but that under 
commercial conditions the burning of cements in which less 
than 22 per cent. liquid is formed a t  1,4mO, to yield a pro- 
duct with a low iree lime content, is difficult. The relation 
of the total lime content of the mix, together with the 1,4000 
liquid content to the free lime content is also discussed. 

IT is reported that the Japanese concern of Sakai K.K. is to 
erect plant for the manufacture of titanium white. The initial 
output will amount to 800 tons a year, and it is expected that 
the plant will start operation in the autumn. The report fur. 
ther states that the manufacturing firm hopes, by its own 
patented processes, to produce the pigment at prices lower 
than for zinc oxide. 
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British Standards Institution 
Annual Meeting and Luncheon 

T t r ~  annual meeting of the British Standards Institution was 
held at  the Institution of Mechanical Engineers on May 28, 
with Dr. E. 1.'. Armstrong, F.W.S., in the chair. I n  present- 
ing the report, Dr. Armstrong said the year's work showed 
marked progress in every section. He laid stress on the fact 
that over ISO,OW copies of the British Standard specifications 
had been sold and distributed during the year, an ~ncrease 
over last year of zj,wo, and that thel-e are now 700 commit- 
tees holding over 1,000 meetings a year, the total membership 
exceeding 5,000. The accounts show8:d that the cost of this 
national work was no more thau Lz5,ooo a year; this remark- 
ably economical figure M-as only attained by the public service 
rendered by the thousands of men throughout the length :1nd 
breadth of the land, who gave freely of their valuable time 
and experience, often at  considerable personal inconvenience 
and c x t ,  to this great national nlovement. 

Promoting Harmonigus Working 

I t  was good to learn that certain miscollceptions and mis- 
understandings regarding the scope of the Institution's work 
had been under careful review in the chairman's advisory 
committee during the past year had been satisfactorily dealt 
with. The committee had also been able to reconcile diver- 
gent views regarding the genela1 procedure and this should 
do much to nromote the harmonious workinrr of the orranisa .. . ~ . . 
tion. The Aachinery of the B.S.I. was suFh that no iection 
of industry need fear that its considered views would not 
receive the fullest consideration, or that a British Standard 
specification would be issued in the face of soundly based 
objection. Moreover, the Institution did not contemplate 
setting itself up as a testing authority. 

Mr. W. Reavell, a past-president of the Institution of 
Mechanical Engineers, has been elected chairman for the 
ensuing year. He was one of the first to ~ecognise the neces- 
sity for the co-ordination of the work of mechanical standard- 
isation in which the Institution of Mechanical I~ngineers is 
taking a leading part. 

One of the most important results of the year's work is the 
increasing success of the inter-imperial co-operation now 
firmly established. I t  is difficult to ~ca l i se  in this country 
that Australia has a standard o r g a n i ~ ~ t i o n  with 500 commit- 
tees manned by over 4,500 individuals, and that during the 
past year 75 industrial standards have been issued and 20 

more are out for public criticism. It is gratifying at  the same 
time to learn that of these new standards a large proport io~~ 
are British Standard specificatio~is endorsed or adapted for 
Australian use. Each draft is carefully criticised not o~lly 
throughout Australia but also in each of the Dominions. l'he 
fact that it is now possible to secure agreement upon the 
adoption of a number of uniiorm specifications is evidence 
of the effectiveness of this imperial co-operation. 

Good Trade Prooaganda 

itnperial aspect of the B.S.I. activities anrl ended with a note 
of caution with regard to the e*ze~itial ~~ecessity of preventing 
standardisation ever going so far a.; to interfere with inven- 
tion or research. 

A message was received from the Ht. Hon. Stanley Ihuce, 
High Co~nmissio~ler for Australia, and one of the leading 
delegates at the Imperial Couferenc? at Ottawa, 1~110 \\-as 
unable to attend the luncheon, regarding his virrv of th(. con. 
tribution to inter-imperial trade which thc H.S.I. and the 
Standards .Isaoci:uion of Australia were making by the adop. 
tion of common standards. 

'The Rt. Hon. G. W. I:o~Rlis, Prime Minister of New Zea- 
land, also spoke, and wished the B.S.1 success in the great 
work it was dolng, and hoped that the newly-formed Stan- 
dards Institution in Ne\r Zcnl:~nd ~roulll g r o ~ r  in usefulness 
and take its place nith the other standardising bodies in this 
great Commonr\~ealth of N:~lions. 

Dr. ARnlsl'RONG, the retiring chairman, and Mr. \V. 
REAVELL, chairm:ul of the ~ e n e r a l  cou~rci! for tlie en.uing 
year, replied in suitable terms. 

Increased Industrial Production 
Higher Index Number for March Quarter 

IsorJsTRu~ activity in the United Kingdom in the first 
quarter of 1935, as  estin~ated from the particulars furnished 
from various sources to the Board of Trade \lras I per cent. 
greater than in the fourth quarter of 1934 and 6.9 per cent 
g~ea te r  than in the tirst quarter of 1934, the index llumllers 
for the three periods (based on the quarterly average of 1930 
=loo) being 112.8, 111.7 and 105.5 respectively. According 
to tabies published in  the " Board of Tr:tde Journal " of 
May 23, the figures for chemicals, oils, etc., were 110.2 for 
the March quarter this yrar, compared ~vith 1oj.4 for the 
~r-hole year 1934. The  qoartl:rly tigures (or chemicals, oils, 
etc., in 1034 were: Mn~ch,  107.2: June, 1oj.3; September, 
103.2 ; December, 105.9. 

Manufacturing production, as i~tdicated by the index, was 
greater in the first quarter o k h i s  yrar than in any preceding 
quarter, the prr~vision;ll figure shoalng an increase of 1 per 
cent. over that for the fourth quatter of 1934 and an idcrease 
of 8.3 per cent. compared with the March quartcsr of 1034. 
I.'ach of the group indices for the March quarter of 193s shorrs 
;111 improvelnent compared ~ r i t h  the correspotrdil~g quarter of 
1034, with the exception of that for the  nines and quarries 
group, the output of coal being less in the later period by 
about z', per cent. The principal increases were for n u n  
ferrous metals (36 per cent.), engineering and shipbuilding 
( I$  per cent.), and building materials and huilding (11 pel 
cent.). The iron and stcel group sho\ved an  advance of 
3.2 per cent., the chemicals, oils, etc., group a n  incre:lw of 
2.8 Der cent.. and the food. drink and tob;~cco eroun all - - .. . 
increase of nearly 2 per cent. So far as  the information is 

British Standard s~ecifications are good ~ r o ~ a ~ a l l d a  for :it present available, the index lor the l a t h e r  and Imots and 
British trade and it is to be noted that over 12,000 copies have phoes group sho,rs all increase of more than c, F~~ 
been sent to diplonlatic and trade cornmis~io~~ers  in a11 parts textiles as a whole, production ,,.as slightly better in the 
of the world, so.that they may maintain o m ~ l e t e  sets which ~~~~h buarter of this year than in the corresponding period 
may be consulted by those desiring inkrtnntion ~egard ing  of 1934, the increased output in  tile sillc and artificial silk 
British products, as  represented by 1)ritish Standard specifica- trade more than ofi.settillg slackllt.ss ill the alld 
tions. The  Government continues its whole-hearted support ~ \ . ~ ~ l l ~ n  industries. 
of the B.S.I. as  the national standardising body i n  this 
country. 

Dr. E. L. BURGIN, Parliame~itary Secreta~y to the Board of 
Trade, in a speech at the luncheon held subsequent to the 
annual n~wting,  co~lgratulatt.d the B.S.I. on the progress it 
lvas making, and commented on the activities and economies 
resulting from the standardisation carried out under its aegis, 
and particularly the advantage to mauufacturers in being able 
to  manufacture to stock, which gives enoqmous advantage to 
administration at a time when it is' d8st  desirable to  take 
people off the labour market. He testified to the increasing 
value of the Institntion to the Government Departments and 
said it was a signal pleasure to him to be allowed to bear 
testimony, were such needed, to the Government's interest in 
the work. I Ie  also touched on the particular value of the 

Of the nliscellaneous industries not specitied i n  the groups 
there was an increased output of pianns in the March quarter 
of 1935 as  comp:tred with a year earlier, and considerably 
larger quantities of rubber were taken Ily the using industries. 
In order to publish the results as  earl!. :I.; poasible, it has 
been necessary to include certain provisional tigures covered 
by the calculation. It is not, however, anticipated that the 
replacement of these provisional figures, when definite data 
become available, will materially alter the index numbers for 
the various groups; any revision that may be necessary will 
he made when the figures for the follo!ving quarter are pub- 
lished. The sections of industry which are covered by the 
information at presellr received represent over jo per cent. 
of the total manofacturing and mining activity of the ITnited 
Kingdom. 



Chemical Plant 

British Industries Fair, 
Birmingham. 

Chemical plant constructed in welded 
copper and also welded aluminium is a 
speciality of S. Briggs and Go., Ltcl., of 
Hurton-on-Trent, who exhibited vessels 

equipped with agitating gear. 

Counterflow roller-bearing vibratory 
screens, which are motor driven through 
Tesropes, were an  outstanding feature 
at the stand of Niagara Screens (Great 

Britain) I,td., of Enfield, Mirldlesex. 

Equipment for weighing and counting 
was displayed at the stand occupied by 
W. and T .  kvery, Ltd., of Birmingham, 
who also make other equipment for 
chemical works use, such as automatic 

powder blending machines. 

Degreasing plant, in which non-inflam- 
mable solvents are employed to remove 
oil and grease from metal parts prior to 
the application of enamel or  lacquer or  
electroplating, was, displayed by Im- 

perial Chemical Industries Ltd. 
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Chemical Warfare 
Four Types of Gases Possible 

AN interesting survey of the history of chemical warfare, the 
dangers of poison gases and methods of protection against 
gas raids was given by Mr. C. le S. Metcalfe, military instruc- 
tor on chemical warfare, when speaking a t  Heswall, Cheshire, 
on May 29. 

In  regard to the history of gas in warfare, Mr. Metcalfe 
said that the Hague Convention of 1899 resulted in the prohi- 
bition of projectiles carrying noxious or choking gases, but i n  
1915, when the Germans used poison gas against us, we, in ollr 
stupid interpretation of the Hague Convention, decided that 
the Germans were not breaking this convention because they 
were not using projectiles, hut were merely liberating clouds 
of gas from cylinders. I t  was important to note, too, that 
it took us five months to retaliate, because our capital indus- 
t ry was not organised. Looking a t  the post-war history of 
gas, we found that a t  the Versailles Conference conditions 
regarding gas were laid down, and a t  the Washington Con- 
ference in 1921, its use in chemical warfare was prohibited. 
I n  1931 came the Disarmament Conference, and after a series 
of discussions they came to the conclusion that it was impos- 
sible to stop chemical warfare so long as there were countries 
making lethal gas in the ordina~y course of their daily life. 

Gases used in warfare were divided into four groups: 
Choking, tear, nose and blister gases. The first group in- 
cluded such gases as chlorine and phosgene used in cloud 
form. The tear gas was virtually harmless except that it 
made people cry and rendered them temporarily inactive. 
The third type was unlikely to be used as it was difficult to 
handle and dispersed very quickly; in this group were in- 
cluded the poison smokes which looked something like parti- 
cles of dust as seen in a ray of sunlight. The fourth group 
was the worst and included the liquid gases like "mustard 
gas " and " lewisite." Mustard gas was a dark brown, oily 
l~qu id  with a smell of garlic, while lewisite had a smell of 
geraniums, and thirty drops of i t  would cause death from 
arsenical poisoning. The only protection against them was 
to stay indoors, for both liquids would go through the stoutest 
boots in anything from five to fifteen hours and through the 
thickest serge coat in fifteen minutes. 

Epsom Salt Manufacture in India 
New Works Opened at Mithapur 

NEW works for the manufacture of Epsom salt a t  Mithapur, 
near Port Okha, Kathiawad, India, were opened last month 
by Sir V. T .  Krishnarnachariar, Dewan of Baroda. 

The Okha Salt JVorks, Ltd., have been manufacturing salt 
for some eight years, and at the opening ceremony for this 
subsidiary, Mr. Kapilram Vakil, managing director, pointed 
out that their works were the first to place Indian salt on the 
Calcutta market. The Okha Salt Works, he said, were the 
largest manufacturers of sea salt in India. Their programme 
for next season was to produce ioo,ooo tons of salt and gradu- 
ally to increase the output so that they would be producing 
at the rate of 300,000 tons inside the next five years. The- 
second stage of development was to be inangorated that day 
with the opening of works for Epsom salt. 

The first subsidiary industry, the manufacture of magnesium 
chloride, started by Mr. B. S. Lalkaka and his late partnei, 
Sir Rustom Vakil, had already successfully captured inter- 
national markets, and regular exports were made to England 
and other.European countries. Manufacture of other marine 
products would follow the Epsom salt in rapid succession. 
The ultimate goal of the Okha Salt Works was the establish. 
ment of the key industry of soda ash for which Okhamandal 
was better situated than the Punjab. Every step in Okha 
was a rational step towards the foundation of the alkali 
industry in India. 

Mr. B. S. Lalkaka, a managing partner of the Magnesium 
Works, paid a tribute to the great'efforts :nade by Mr. Kapil- 
ram Vakil in the establishment of the big salt works, and 
of the subsidiary works dependent upon, and ntilising the 
waste products from the salt industry. 

Sir V. T. Krishnamachariar, in his reply, congratulated the 
pioneers of the Okha Salt Mrorks on having built up a market 

in Bengal despite keen competition. Their success, he ob- 
served, was due to the excellent quality of the salt turned 
out in the factory. He was glad to learn that the magnesium 
chloride works were proving that they, too, could face foreign 
competition. They had just opened, he said, the second 
subsidiary works in the programme for the manufacture of 
Epsom salt. He had no doubt whatsoever that the hopes 
entertained on behalf of this new enterprise would he realised. 
I n  this connection the speaker paid a tribute to the technical 
knowledge and organising capacity dispiayed by Mr. Vakil, 
whose energy and resource, he observed, had won him the 
appreciation of the Baroda Government. He expressed, in 
conclusion, the Government's high appreciation of the work. 
for industrial developnient being done in Okhamandal. 

The technical work in connection with the planning of these 
works has been in the hands of Mr. Kapilram Vakil. Mr. 
Vakil is an M.Sc. (Manchester University), and a member of 
the Institution of Chemical Engineers. The English advisor 
to the company, who has been in close association with Mr. 
Vakil in this work is Mr. J. Arthur Keavell, M.I.Chem.E., 
M.I.M.E., of London. The new plant, for which the con- 
tracts were placed in England, embodies several unique 
features and is complete with all the latest automatic record. 
ing instruments. 

The Rubber Exhibition 
Transferred from London to Manchester 

THE Rubber Exhibition, after a successful run of six months 
at the Science Museum, London, has been transferred to the 
Central Library, Manchester, where it was formally opened 
on Tuesday by Councillor Miss Kingsmill Jones, chairman 
of the libraries committee, in the absence of the Lord Mayor, 
Alderman S. Woollam, who was indisposed. Miss Kingsmill 
Jones, in declaring the exhibition open, said rubber played 
an important part in Mancliesrer industry and homes. She 
thought it was true to say that within fifty miles every article 
of which rubber was a component part was manufactured. In  
her connection with the public health and libraries depart- 
ments she had especially been struck by the importance of 
rubber flooring in eliminating noise. One thing she hoped 
the exhibition might do was to suggest new opportunities of 
employment to'young people who came to see it. 

Mr. Robert Stewart, chairman of the Rubber Growers' Asso- 
ciation, who presided at the opening, said it was appropriate 
that the exhibition should be transferred to Manchester. The 
collection of the wide iange of exhibits had been made pus. 
sible through the active assistance of the Rubber Research 
Institute of Malaya, the Ceylon rubber research scheme, and 
the London Advisory Committee of the Imperial Institute, 
on behalf of the plantation section. The British rubber manu- 
facturers and a number of leading scientists in the industry 
had collaborated. 

Colonel J. Sealy Clarke, until recently president of the 
Rubber Research Association, spoke of the close connection 
of Manchester with the rubber industry. The city was, he 
said, perhaps the most important centre of the industry, and 
had made notable contributions to the advancement of our 
knowledge of rubber. The "Joule etiect," a remarkable 
physical property of rubber demonstrated in the exhibition, 
was a phenomenon first noticed bv a. Manchester scientist. 
Still more recently the work carried out by Mr. S. 1. Peachey 
in the Manchester College of Techno1og.y had resilted in the 
discovery of a n  important organic accelerator which, in its 
day, found wide application in rubber manufacture, and had 
given us also the derivatives of rubber which under the name 
of " Duroprene " had provided the chemical industry with a 
material for the protection of plant against chemical corrosion. 
In  education, as in research, the activities of the Newton 
Heath Technical School and the Manchester public libraries 
testified to the fact that Manchester was alive to the ~iecessity 
of using every branch of knowledge in keeping its industries 
abreast of modern requirements. No more fitting place than 
the Manchester Central Library could be found for an exhi- 
bition dealing with an industry with which Manchester had 
been so prominently and successfillly identified for over a 
century, and one whose latent possibilities were only now 
heginniug to be visualised. 
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Personal Notes 
CAPTAIN VICTOR SHEPHERD has been appointed general sales Sm CHARLES MALLET, u p n  whom Oxford University is to 

manager of the Triplex Safety Glass Co., Ltd., as from June I. confer the honorary D.Litt., married Margaret, daughter of 

MAJOR li. A. FREETH, joint research manager of Imperial Sir the 

Chen~ical Industries, Ltd., addressed the Liverpool Rotary MR. PHILLIP E. WARHURST, divisional manager of 1.C.I. 
Club, on May 30, on " Scientists and Mechanisation." (Lime), Ltd., Buxton, died suddenly at his home at Chapel- 

SIR R ~ ~ ~ ~ T  H~I,FIE,.~ on lune I the e"-le-Frith, near Buxton, on Monday, at the age of fort~-six. 

anniversary of his association wlth Hadfields, Ltd. He joined 
his father in the business on lune  I. 187~-  . ' . -  

MR. SYDNEY HARVEY, managing director of G. A. Harvey Death of Sir Harold Boulton 
and Co. (London), Ltd., has joined the board of Smith and 
McLean, Ltd., a subsidiary of Colvil!es, Ltd. A Former President of Associated Tar Distillers 

THE ENGAGEMENT is announced between Harry Blech, of 20 SIR HAROLD BOULTON died in a Eondon hotel on June I, at 
Marlborough Hill, St. John's Wood, London, and Enid the age of 75, after a long illness Sir Harold was educated 
Marion Lessing, daughter of Dr. and Mrs. R. Lessing, of 13 at Harrow and Oxford. In  1881 he joined his father, Sir 
Chesham Place, London. Samuel Boulton, in the firm of Burt, Boulton and Haywood, 

SIR ALEXANDER G113li was elected president of the Institute who were tar distilling and creosoting in England and France. 
of Welding at the twelfth annual general meeting, in Lon- The firm had then acquired Perkin's celebrated patent (with 
don, on Monday. Sir James Lithgow, Sir William Larke, the alizarine works of Brooke, Simpson and Spiller) and 
and Mr. Ralph Freeman have become vice-presidents. always retained an interest in this process when sold to the 

larger firm. Continental creosoting waned as the railways 
PROFESSOR PETER DEBYE, di~ector  of the Institute of Physics, carried on their own x,ork, and in 18Sb new tar works were 

Leipzig, will, according to the " Oxford University Gazette," started in Belgium, France and 
receive the honorary degree of D.Sc. a t  the encznia on 
June 26. 

In  1go3, Sir Harold Boulton started, with his father, the 
Dominion Tar  and Chemical Cu., Nova Scotia, visiting there 

PROFESSORV. C.. ILLNG, Professor of Petroleum Technology once or twice a year till 1918, when he became chairman, as 
a t  the Imperial C o l l e ~ e  of Science, addressed a luncheon of he also was of the company ,917-1924. 1929 the 
the Oil Industries Club, on Tuesday, on " Prospects of Oil Canadian works, consisting of six distilleries, eleven creosot- 
in Great Britain." ing plants, and five depots throughout Canada, were disposed 

1.onD MELCHETT revisited his old constitoency of ~ a s t  Tax. of to a Canadian Group. H e  was president of the Associated 
teth, I.iverpoo1, on May 29, ahen  he opened the new Zionist Tar  Distillers for several years, a member of council of the 
Communal Centre at Princes Road, which he described as an Association of British Chemical Manufacturers, and president 
extension of the unbreakable unity of spirit of the Jewish of the British Wood Preserving Association. 
people. 

I~NGINEER-CAPTAIN 1. FRASKR SHAW and Dr. J. G. Icing were 
presented with the gold medal of the 1nstit;ltion of Gas Engi- 
neers on Tuesday for a joint paper on " Recent Experiments 
a t  the Fuel Research Station upon the Production of Solid 
Smokeless Fuel," which they presented at the annual meeting 
of the Institution last year. 

MR. ALBERT IIENNING, of Woodford, died on May 23, aged 
75. Mr. Henning established the business of Hedley and Co. 
(I.eytonstone), I.td., makers of anasthetics and other halogen 
derivatives of the hydrocarbons, in 1899, and at the time of 
his death was chairman and managing director. Mr. Henning 
\!-as well known as the author of various treatises on hydro- 
carbons. 

COLONEL W. MONCRIEFF CARR, engineer, general manager 
and clerk of the Stretford Gas Board, was elected president 
a t  the 7znd annual meeting of the Institution of Gas Engi- 
neers, held at the Institution of Civil Engineers on Tuesday. 
Mr. Stephen Lacey, controller of gas sales, Gas Light and 
Coke Co., and Mr. H. C. Smith, chiei engineer of the Totten- 
ham Gas Co., were elected vice-presidents, 

SIR F.  GOWLAND HOPKINS, Professor E. P. Cathcart, and 
Professor E. Mellanhy are among those on the new advisory 
committee which has been appointed by the Minister of Health 
to inquire into the question of diet and nutrition of the people 
of this country. Comnlunications on the subject should be 
addressed to the secretary, Mr. W. J. Peete, Ministry of 
Health, London, S.W.1. 

MR. REGINALD GEORGE MARIUS DELPECH, founder and sales 
director of the Triplex Safety Class Co., Ltd., died suddenly 
in London on May 29, after a heart attack, at the age of 54. 
He had just returned from a sea trip and was at his office the 
previous day in apparently good health. He was a pioneer 
motorist and was the founder of the safety glass industry, 
which he introduced into t h i ~  country some 23 years ago by 
forming the Triplex Safety Glass Co., Ltd. The study of 
business conditions took him to North and South America 
and most countries in Europe. He was a liveryman of the 
Glaziers' Company, a Fellow of the Ropal Society of Arts, 
a keen golfer, and one of the best-known personalities in the 
motor industry. He was also a director of other companies 
connected with the motor and glass indnstries. The funeral 
was at St. Marylebone cemetery, East Finchley, on June 1. 

King's Birthday Honours 
Order of Merit for Sir F. G .  Hopkins 

A NunmEn of names well known in the world of chemistry 
appeared in the list of Birthday and Jubilee Honours pub. 
lished on Monday. A barony was conferred upon Sir GEOXGE 
MAY, who has been chairman of the Import Duties Advisory 
Committee since its appointment in 1932 He was called 
upon by the Government in 1931 to be chairman of the ''Axe" 
committee, which recommended savings of ~ 9 6 , m , c o o  in 
national expenditure.. 

Sir FREDERICK GOWLAND HOPKINS received the Order of 
Merit. Sir Frederick is the president of the Royal Society, 
and has won many distinctions during his career. His name 
became famous in connection with the discovery of vitamins 
He was appointed president of the Royal Society in 1931, and 
two years later he was chosen president of the British Asso- 
ciation. Sir Frederick has been honoured by many universi. 
ties, and in 1929 he was awarded the Nobel prize for medicine. 
He is Professor of Biochemistry at Cambridge University. 

Dr. FRANK STuRny SINNATT, Director of the Fuel Research 
Station at Greenwich, was honoured with the C.B. (Order ol 
the Bath) in recognition of his services to the Department of 
Scientific and Industrial Research. 

Professor JOSEPH BARCROFT, F.R.S., Professor of Physiology 
at Cambridge University, received a knighthood. He once 
risked his life to test the comparative effects of hydrocyanic 
gas on man and dog. He went into a lethal chamber, 
breathed in the gas for about two minutes, and emerged un- 
harmed. 

Dr. PATRICK PLAYFAIR LAIDLAW, F.R.S., another new knight. 
is pathologist to the Medical Research Council, and was 
honoured for his distinguished service to medical science. He 
was one of three scientists who succeeded in isolating the germ 
of influenza in 1933. 

Dr. NEVIL VINCENT SIDGWICK, F.R.S., recently elected pre- 
sident of the Chemical Society, received the C.B.E. for his 
service to science. He is Reader of Chemistry a t  Oxford 
University. 

Dr. WILLIAM FLEMING BEWLEY, who also received the 
C.B.E., is director of the research station of the Ministry of 
Agriculture a t  Cheshunt. 
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Continental Chemical Notes 
Finland Poland 

THE FI~TISH SPIRIT ~\~OSOPOLY is reported to be building IT  IS OFFICIALLY ANNOTJNCED that paraflin can no longer b 
a new factory in the province of  Yiborg. freely exported from Poland; exports muqt go through the 

Italy " Pen " export organisation. 

A SUMACH-EXTRACTION FACTORY has been started up at Sweden 
Palerrno by the firm of Giorgio .4ntivalle. THE BOI.IDEN SUELTERY, at Ronnslz;lr, is isolating pure 
Estonia sulphur from thc roasting gases on a moderate scale (at rate 

T Y R ~ W R I ~ ~  RIBBO~J P M ~ F A , - T U ~ ~ ~  is to be contern- '0'000 'On' but expects to increase Output to 
plated by the " Estotrikoo " concerrl (tricotage manufac- loo 

turers). Germany 

Holland THE STATE AI.COIIOI. MONO POI.^ is undertaking extellsire 
enlargement of the dehydrati~ig plant at Nordhausen in order flzi: ~,","~:S~$ ~ ~ ~ u $ , " ~ ' ~ ~ , " ~ d " , ~ t ~ ~ , " ~ , " , ~  :2)OB) to cope with the increased demand for alcoholic motor spirit. 

distribution of 3 per cent. DEVELOPMENT PLWS announced by the Salzdetfurth con- 
cern include an anhydrous magiiesium sulphate plant and an 

Czecho-Slovakia enlarged sulphate factory. Increased sales of bromide are 
also reported, g2,ooo kg. having been sold in the first four 

TIIE OSSJG CHEMICAL UKION maintained its share dividend of 1035 as agaillst fi4,000 kg. irl 1034, 
a t  10 per cent. for 1934 and proposes to increase its ca~jital A 30 PER CENT. SAVING IN TlnIE and simplification in from 50 up to 75 million kronen. cuprammonium rayon manufacture can he effected, according 
Russia to E .  Schura (" Chem. Zeitnng," May 29), i f  copper hydro- 

IS TO BI;IT,D a cracking plant 
~ l d e  is incorporated with wood pulp during the actual pulp- 

Ufa, in the Urals, with an illitial throughput has been 
ing process. The resulting '' copper hydroxide-~vood cellu- 
lose " call be despatched in bale, roll or flake form, and is 

CELLULOSE ACETATE CISEMA FILM MANUFACTURE has been com. said to retain its solubility in alllmonia for an indefinite 
lnenced at the Ochta Chemical Combinate period. 

BARIUY CHLORIDE MANI'FACTURS is now being undertaken by Far Eastern Notes Saito Soda K.K. Other producers of barium chloride are 
Manchuria Sakai liagaku Kogyo and Nippoll Kagaku Kogyo. 

AMMONIL'M SULPHATE MANUFACTURE, according to a Japanese 
plocess, has been commenced by the Mandshu Kagaku Kogyo 
K.K., with a commencing daily output of 500 tons. 

Dutch Indies 

THE RENAULT CONCERN have opened a new colonr factory, 
bringing the number of works in this branch in the colony 
up to four. 

China 
SIX SULPHUR DYESTUWS FACTOR1,ES are now operating in 

Shanghai, Tientsin and the province of Shantung. I n  place 
of the phenol hitherto used as the starting point for sulphur 
black, several firms have gone over to new processes utilising 
monochlorbenzene. 

French Indo-China 

AMMONIUM NITRATE EXPLOSIVE is to be manufactured under 
a concession granted to the Societe Omnium Indochinois. 
The declared composition is 84 per cent, ammonium nitrate, 
12 per cent. dinitrotoluol and 4 per cent. calcium silicide. 

Japan 
OLEUhl TO THE EXTENT OF 10 TONS DAILY is now produced 

at the Takaolia factory of Nippon Soda K.K. 
SILK TEXTILE ASSISTANTS to the extent of 30 tons per month 

are noiv being turned out by Asahi Glass K.K. 
THE NEW OSAFA FACTORY of Empun Toryo K.K. has a 

monthly output of 500 tons litharge and red lead. 
THE HYDROGEN PEROXmE PRODCCING CAPACITY of Edogawa 

Kogyosho is to be expanded to 100 tons per month. 
INCREASED CAUSTIC SODA PRODUCTION, bringing up the 

monthly output to 140 tons, is reported by Osaka Sarashiko 
K.K. 

CONCENTRATED SULPHURIC ACID MANUFACTUI~E (daily output 
30 tons) has been taken up at the Otsu factory of the Asahi 
Bemberg Co. 

ARRANGEMENTS FOR PHTHALIC ANHYDRIDE MANUFACTURE by 
Nippon Senryo Seizo K.K. are not proceeding according to 
plan, and imports have increased considerably. 

Death of Mr. D. N. Dunlop 
His Work for the World Power Conference 

MR. D. N. DUNLOP, O.B.E., chairman of the internatioilal 
executive council of the World I'ower Conference, died on 
May 30, after a short illness. While he rendered great and 
enduring services to the British electrical industry, it is chiefly 
as the founder of the,%Vorld Power Coufereilce that he will be 
remembered in wider circles. Not many years after the war, 
he conceived the idea that the engineers a r d  scientists, whose 
inventions had been so powerful in destruction, should lend 
their great talents in the rebuilding of the world. He suc- 
ceeded in enlisting the support of the Council of the British 
Electrical and Allied Manufacturers' Assxiation, and they 
ensured the necessary financial backing. On June 30, 1921, 
the Prince of Wales opened the first World Power Conference, 
in the presence of representatives of about forty countries. It 
was noteworthy that, for the first time at any private inter- 
national conference of importance since the war, Germany 
and the U.S.S.R. were invited to attend and fully participated. 

The World Power Conference has, m d e r  Mr. Dunlop's 
guidance, become a highly important international body with 
forty-nine member-countries and a central office in London. 
From the start, Mr. Dunlop envisaged something much more 
than a technical organisation of the producers and consumers 
of power and fuel. He saw in it the meeting-place between 
scientists and engineers, on the one hand, statesmen and 
economists on the other. He placed a n  even higher value 
upon the opportunities for personal encounters which the 
World Power Conference provided than upon the great tech- 
nical results enshrined in more than forty volumes of Tran- 
sactions. 

Mr. Dunlop was chairman of the international executive 
council and of the British National Committee of the World 
Power Conference from their formation up to the date of his 
death. Mr. Dunlop was an officer or member of committees 
too numerous to mention, including the Permanent Committee 
on Electric Questions of the League of Nations. 

The funeral took place at Golders Green Crematorium, on 
Monday, in the presence of a large congregation representa- 
tive of his many interests. He was a widower and leaves a 
son and two daughters. 
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Chemical and Allied Stocks and Shares 
Current Quotations 

TEE following table shows this week's Stock Exchange quotatlona of chemical and allied stocks and shares com- ' 

pared with those of last week . Except where otberwlse ahown the sl~ares are of fl  denoalinrt~on . 
Same June 4 . 31av 28 . Name June 4 . Mav 28 . 

Anglo-l'erria~~ Oil Co.. I.td. Ord .......... .. 8% Cum . l'ref ...................... .. !)'I. t iun~ . Prel ...................... 
Associated Dyers aud Cleaners. Ltd . 01.d. .. ti$.%. CIIIII . I'ref ................... 
Associated I'ortland Cement Manufacturers. 

Ltd . Ord ........................................ .. 54%. Curn . l'ref ................... 
Benzol & By.lrodocts. Ltd . 6% Cam . 

L'art l'ref ..................................... 
kierger (Lewis) b Sons. Ltd . Ord .......... 
Bleachers' Association. Ltd  . Ord ............. 

. ................... .. 54 %. Cum Pref 
Boake. A., Roberts & Co., Ltd . 5% I'ref . 

(Cum.) ............................................. 
tiuois l'nre Drum Co . Ltd . Ord . (51.) ... 
Borax ~ o n s o l i d a e d  . Lid . Pfd . Ord . (f5) ... .. 1)efll . Ord ......................... 

......... . . .. 5 4 7  Cum Pref (f10) .. 4 f 1 2  Deb . (1st Mort.) Red . 
(2100) ........................... .. 43% 2nd Mort . Deb . Red . 
(f1001 .................... .... 

'liradlord Dyers' Association . Lid . Orgl .... .. 5 9  C o ~ n  . l'ref ................... .. 4% 1st Mort . l'erp . I le l~  . (t100) 
British Celanese. Ltd  . 7% 1st Corn . Pref . .. 74 x. Part . 2n4 ( ' I I I ~  . l'ref .... 
British Cotton & Wool Dyers' Association 

Ltd . Ortl . ( .5/ . )  ................................. .. 4% 1st Mort . Deh . Red . (2100) 

English Velvet & Cord Dyers' Association. 
Ltd . Ord ........................................ .. 57l Cual . Pref ................... .. 4$ First Mort . Deb . Iled . 

(*loo) ........................... 
Fison. Packard & Prentice. Ltd . Ord ....... 

Non.Cum . I'ref ............. :: 416, Debs . (Reg.) Red . (fl00) 
Uas L~gl l t  B 8oke Co . Ord ................... 

31% Maximun> Stocl~ ($100) .. ... .. 4% Consolidated I'ref . Storl; 
( a m )  ........................... .. 3% Consolidated Deb . Stock. 
Irred . (P100) .................. 

Deb . Stocli. Red . (2100) 
Red . Deb . Stock (1960-65) 

................ : .......... 
Goodlass Wall & Lead Industries. Ltd . 

Ord . (101.) .................................. .. 7% Prefd . Ord . (lo/-) ......... 
...................... .. 7% Cum . I'ref 

Gossage. William. & Sons . Lid . 5% 1st 
Cum . Pref ........................ .. ........... .. Qn/o Cum . I'ref ................... 

Imperial Chem~cal Ind~~utries.  Ltd . Om .... 
Deferred ( lo / - )  .. .................. 

...................... . 70/ Cum Pref 
~mperi'il ~mef t ing  Corporation. Ltd . Ord . 

64% Pref (Cum.) .. . ............... 
International Niclrel Co . of Canada. Ltd . 

Cum ..................... .. ..... .. ........... 
Johnaon. Matthey & Co., L t d  . 5% Cum . 

Pref . (05) .......................................... .. 40/ Mort . Deb . Red . (8100) 
Laporte. B.. %td . ~ r d  ........................ 
Lawes Chemical Manure Co., Ltd . Ord . 

................................................ (".!. 
7% Non.Cum. Part Pref . ( lo / - )  

Lever Bros .. Ltd . 7% Cum . Pref .......... 
. ............. 

I .  :$. . Cum . . "A" Pref 
.......... Cum Prefd Ord :: 5 # c  0118 . n e b  . (2100) ......... .. 4% Cons . Dab . (8100) ......... 

Magadi Soda Co., Ltd. 194% Pref . Ord . 
5 ................................................ . ............... .. 6o/ 2nd Pref (51.) 

. ............ 6 9  1st Debs (Reg.) 
~ a j o r ' b c  co . . k t  d. Ord . (51.) ............... .. 8 5  Part . f r s fd  . 0r.d. (101.) ... ................. 7 /, Cum Pref 
Mond 'kickel Co., L td  . 51% Mort . Deb . 

Red . (f 100) ....................................... 
Pinchin. .T ohnson k Co .. Ltd  . Ord . ( lo / - )  

...................... . 7%. Cum Pref 
Pototasd' Syndicate of Oermany (Dentsches 

Kalisvndikat G.<m.h.H.I 7% Gld . Ln . 
Sr . "A" and B" Rd ...................... 

British cgan;ies Co.. L td  . Ord . (21.) ...... 
British Drng Hot~ses. Ltd  . Ord ............. .. 5% Cam . Pref ...................... 
British Glues and Chemicals. L i d  . Ord . 

4 ............................................... .. 8% Pref . (Cam . and Part.)  ... 
British Oil and Cake Mills. L td  . Corn . Pfd . 

Uld .............................. .. .............. 
................... .. 540/ Cum I'ref 

4 t i  Firs; Mort . Deb . Red . 
! ~ l & )  ......................................... 

Brltlsl~ Oxygen Co . Ltd  . Ord ................ .. 64% Cum . Pref ................... 
British Portland Cement Manufncturers. 

Ltd . Ord ........................................... 
. ...................... .. 6% Cum Pref 

Bryant & May . Ltd  . Pref ...................... 
Bort . Roulton & Havwood . Ltd . Ord .... " . .. 7% Cam . Fret ................... .. 6% 1st Mort . Deb . Red . (2100) 
Bush. W . J . ,  & Co., Ltd . 5% Corn . Pref . 

(25) ................................................ .. 4% 1st Mort . Deh . Red . (fl00) 
Calico l'rinters' Asnociat.ion. 1.td. Ord .... 

. .................. .. 57!. Pref (Cum.) 
Cell111ose Acetate Rill; Cn.. L td  . Ord ....... .. Deferred (11.) ..................... 
Connett Iron Co .. Lt.d . Ord ...................... .. 8%) Pref ........................... 

.. 6% First n e b  . stock. Red . 
(CllNlI .............................................. 

Cuoper. Mcno~~gal l  & Robertson . Ltd  . Ord . 
. ...................... .. 7 E  C I I ~  Pref . . .................... C o ~ ~ r r . a ~ ~ l d s  td Ord ........ .. S(%. Cnw ............................ 

Crosfield . Joseph. k Sons. Ltd . 5% Cum . 
Pre.l'ref ........................................ 

................... .. Cum . 6% Pref .. 6$%. C I I ~ I  . Pref ................... .. 74% "A" Cum . Pref ............. 
Distillers Cn .. Ltd . Ord .......................... .. 6%. I'ref . Stork Cum .......... 

................ Dorman Long & Co .. Ltd  . Ord .. Prefd . Ord ......................... .. 6 4 7  Non.Com. 1st Pref ....... ....... .. R(%.O Non.Com. 2nd Pref .. 4% First Mort . Perp . Deb . 
(81001 ........................... .. 5% 1st Mort . Red . Deh . ff100) 

Reckitt & Sons. Ltd  . Ord ...................... 
. ............. .. 41% Cum 1st Pref 

sa l t  Union. Ltd  . Ord ............................ 
Pref .. ................................ 

.................. . $1 Deb (f1001 
South '~e t ropol l tan  Gas Co . Ord . (f100) .. 6% Trred . Pref . (2100) ......... 

...... .. 40/ Prel . (Trred.) (f100) .. ~ i ; ~ e t u a l  9% Deb . lflOOl ... .. 5% Red . n e b  . 1950-€4 (moo) .. . ....... Staveley Cod & Iron Co Ltd Ord 
Stevenson & Howell . Ltd., 6 f% Corn . Pret . 
Triplex Safetv Glass Co .. Ltd  . Ord . (lo/-) 
Onilever . Ltd . Ord ............................... 

. ...................... 7 7  Corn Pref 
united' ~ l a s s " ~ o t t l e  Manufacturers . Ltd  . 

Ord ............................. ... ................. 
................... . I+o/ Corn R e f  

. . ...... ~ n i t e d " ' ~ o l a s s 4  Co.. L t d  Ord (618) 
6% Cum . Pref ................... 

~ni ted 'premier  Oil & Cake Co .. Ltd  . Ord . 
( 5  . ) ...................................... 

7y. Cum R e f  .. . ................... .. 6% Deb . Red . (fl00) ............ 



The Chemical Age-June 8, 1935 

Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

CONDITIOFS in the general chelllical market hare remaned un- stricted and not a great volume of business, either for near or 
changed during the past week with no variation in prices. Unless more distant positions, has been reported. To some extent it is 
otherwise stated, the prices &en below cover fair quantities net bel/eved that this is due to the proximity of the Whitsun holidays, 
and naked at sellers' works. which are likely to have their usual quieting effect on both new 

Lo~~os.-Cheulica~ lrrarkets hate received a satisfactory volume business and deliveries to users in this district over a large part 
of inquiry, and the mount  of business, considering all the cir- Oi next week, in spite of the efforts that continue to he made to 
rnmstaucos, has been fairly substantial. Prices continue firm, confine the stoppage to Monday. Tlle market for che~llicals is 
with lead and copper products quoted at slightly higher prices steady in most cases. A~rlollg the by-products, pitch continues 
owing to the increase in the price of ther aw metals. to ease, and somewllat cheaper offers of pyridine nre.also beillg 

M~~cKebT~R.-Reports as to condilions on the Manchester made, but in other cases values we steady to firm, with higher 
chemical market during the past week have been variable. Whilst quotations being indicated for anthracene oil. 
some sellers have experienced fair bookings for delivery over the ~CoT~*N~.-Business has been quite brisk in the Scottisl~ lleavy 
next few months, in other instances buying interest has been re- chemical market during the past seek. 

General Chemicals 
AC~NE.-LONDON : £65 to £68 per ton; SCOTLAND: E66 to £68 ( k . a U M  CHLORIDE.-SO~~~ 70175% spot, £5 5s. p r  tun d, d 

ex wharf, according to quantity. station in drums. 
ACID, ACETIC.-Tech. BOY,, 238 5s. to £40 5s.; pure SO%, CARBON BI~ULPHIDE..--£~~ to £32 per ton, drums extra. 

f39 5s: tech 40%, £20 5s. to £21 15s.; tech., 603; CARBON  BLACK.^^^. to 4Qd. per Ib. LONDON : 44d. to 5d. 
£28 10s.' to A 0  10s. LoNnOX : Tech., 807 f.38 6s CARBON TETRA~LURIDE.-SCO~AND: £41 to £43 per ton, drnma 
440 5s.; pun, 80y 839 5s. to 641 5s.; tech., 4 8 i ,  £U) 5;. to extra. 
622 5s.; tech., 60'' £29 5s to  £31 58. SCOTLAND : Glacial CHROMIUM OxIDE.-lO$d. per Ih., according to quantity d /d  
98/100%, a 8  to 44; pure 60~ / , ,+0  5s.; tech. 80% 238 5s. U.K . green 1s 2d per Ib 
d id  buyers' premlses Great Antam. MAN CHEST^ : 80%, ~ ~ ~ o ~ E ~ i N . - ~ I ! y s t i l s  i&d. pe;lb.; liquor 819 10s. per ton d/d. 
commercial, £39; tech. glacial, 452. COPPERAS (GREEN).-S~OTLAND : £3 158. pr'ton, f.0.r. or ex works 

A m ,  BORIC.-4onlmercial granulated, 522.5 10s. per ton; crystal, CREAM OP TARTAR.-£3 19s. per cwt. less 21%. LONDON: £3 17s: 
£28 10s.; powdered, £27 JOs.; extra finely powdered, £29 108. Per cwt. SCOTLAND: £4 2s. less 244. 
packed in 1-cwt, bags, carriage paid home to buyers' premises ~ I N I T R O T O L U E N E . - ~ ~ / ~ ~ ~  C., ~ d .  per lb? 
within the United Kingdom in I-ton lots. DIPHENYL~~ANIDI~.E.-~~.  2d. per Ib, 

ACID, CHROMIC.-lObd. per Ib., less 21%. d / d  U.K. E"ORMALDEHYDE.-LONDON : £25 10s. per ton. SCOTLAND : 40%, a 5  
ACID CITRIC.-llfd. per Ib. less 5%. MANCRESTER: l l id .  to £28 ex store. 
ACID: C~esmc.-'J7/9Y%, Is. 8d. to 1s. 9d. per gal.; 98/100%, IoD1NE.-Resublimed B.P.. 6s. 3d. to 8s. 4d. per Ib. 

28. to 2s. 2d. LAMP BLACK.-^^^ in £48 per ton. 
ACID FORMIC.-LONDON : £40 to t o 5  per ton. LEAD ACETATE.-LONDON: White £34 10s. per ton. brown £1 per 
~ c 1 n )  H Y D ~ o c ~ ~ o ~ ~ c . - S P o t  4s to 6s carboy d / d  sceodin to ton less. SCOTLAND: M'hite)crystals, £33 to k.35; brbWn, ~1 

I;urity strength and lo&litj. S C ~ ~ A N D  : Arsenical Per ton less. MANCHESTBE: White, £34 10s.; brown, £32. 
4s.; dbarsenicated, 5s. ex works. lull wagon loads. LEAD NITRATE.-£27 10s. per ton. 

A ~ D ,  L A ~ C , - L A N ~ A ~ H I R E  : Dark tech., 500/ by vol., £24 10s. L E A ~ O ~ ~ ' - S c o T L a s n  : E24 to ;E26 per less '4% ; 

"5 :{l,y$'$ p<e$a i~$24?~$t LEAD. W ~ r n - S c o m ~ ~  : £39 per ton, carriage paid. LONDON : 
336 10s. 

£53 ;ed8 ,  60% by i., $11. OA~O; lots ex works, LITHopoNE.40Z to los, Per ton. barrels free. 
.ACID, ~ ~ I T R I C . - - E O ~  TW. spot, 818 to a 5  per ton makers1 works, ~ : ~ ~ ~ ~ ~ ~ n < " , " , " , ~ ~ ~ ~ i ~ ~ ~ ~ C ~ , ' c ~ ~ " p . e f ~ o ~ e ~ ~ ~  store. 

SCOTLAND : 80°, £24 ex station full truck loads. 
,Acm OxA~~c,-I,oano~: £47 17s. Ed, to £57 los, per ton, accord- O"' Is' 5d. to per gal.: 

ing to packages and position, 981100%, to pyridinised industrial, Is. 7d. to 2s.'2d.. mineralised 2s. 6d. 

£50 ex store. MANCHESTER : £49 to £54 ex store. to 38. Spirit 64 O.P. is Id. more in al i  cases and t i e  range 

,A"D s u ~ p r t ~ ~ ~ c . - S c o m ~ ~  : 144O quality, £3 12s. 6d.; 168',, $ ~~~~1~ $yidkf ll, quantities. ScoTLAND: industrial 
k7; dearsenicated, 20s. per ton extra. 

. A m ,  T~nT~n~c.- ls .  per Ib. less 5%, carriage paid for lots of 5 :igE ~ ~ ~ ~ , " ~ ~ ~ ~ ~ o ~ ~ d ~  ton 
cwt: and upwards. MANCHESTER: 1s. Ofd. per Ib. 

: Lump potash, 68 per ton ex PAEKOL.--72d. to 8fd. per lb. to June 30; 61d. to 71d. from July 
1 to December 31. ALUMINA SULP~A~.-~ONDON : 57 10% to £8 per ton. SCOTLAND : POTASH, CAUSTIC,-LON~ON : £42 per ton, ~ ~ A N c H E s ~ E R  : to 27 to 28 ex ston,. £41. 

AXMONIA ~ ~ H m ~ o ~ s . - ~ p o t ,  10d. per lb. d l d  in linders. POTASSIUM BICHROMATE.-Crystals and Granular, 5d. per Ib. less 
SCO-D : 10d. to Is. containers extra and returnah~e. 50/ d ld  U.K. Discount according to quantity. Ground. 

AMMONIA, L I Q ~ D . ~ C ~ T L A N D  : 80', a d .  to 3d. per Ib., 5+2. LONDON : 5d. per lb. less 5%, with discounts for con- 
AMMOXICM B1CHROMATE.-4d. per Ib. d /d  U.K. 
AarMoNIuM Lump B0 per ton; 

tracts. ,SCOTLAND : 5d. d/d U.K. or c.i.f. Irish Ports. MAN- 
CHESTER: 5d. 

powdered, £33, in 5-cwt. casks d / d  buyers' premises U.K. POTASSIUM C n r o ~ ~ m . - L o m o ~ :  £37 to £40 per ton. SCOTLAND : 
, A ~ N O N I U M  CHLORIDE.-LONDON : Fine white crystals, £18 to 519. 99$/1000/, powder ~ 7 .  MANCHESTER : EB. 

(See also Salammoniac.) POTAB~IUM ~ H R O M A T E . ~ $ ~ .  per Ib. d / d  U.K. 
.AMMONIUM CHLORIDE (MURIATE).-SCOTLAND : British dog tooth POTASSIUM IODIDE.-B.P., 5s. 2d. per Ih. 

crystals. 432 to f.35 per ton carriage paid aeC0rdin.q to quan- POTASSIUM NIRATE.-SCOTLAND : &fined granulated, 229 per ton 
tity. ( h e  also Salammoniac.) c.i.f. U.K. ports. Spot, E30 per tnn ex store. 

ANTIMONY OXIDE.-SCOTLAND : spot. W4 per ton, t7.i.f. U.K. POTASSIUM PERMANGANATE.-LONDON : load. pQr Ib.  COTL LAND : 
ports. B.P. crystals, 10d. to loid. MANCHKSTER : B.P., l l t d .  to l l id .  

-ANTIMONY SULPH~E.-Golden, 6Hd. to 1s. 3d. per lh.;  rims son, POTASSIUM PRUSBIATE.-LONDON : Yellow, 84d. to 89d. per Ih. 
Is. @d. to 1s. 74d. per lb., according to quality. S C O T L ~  : Yellow spot, 84d. ex store. MANCKESTER : Yellow, 

, ~ s s a ~ r c . - L o ~ n o ~ :  616 108. per ton c.i.f. main U.K. ports for Bid. 
imported material; Cornish nominal, 10s. f.0.r minen. S ~ l r ~ ~ o w u c . - F i r s t  lump spot, £41 17s. 6d. per ton d /d  in 
SrorrAalr : White powdered, £23 ex wharf. M A N C H E B T ~  : barrels. 
White powdered Cornish, £22 to £23, ex store. SODA ASH.-58% spot, £5 12s. 6d. per ton f.0.r in bags. 

ARSENIC SWLPHIDE.-P~~IOW, 1s. 5d. to 1s. 7d. per Ib. SODA. C~usnc.-Solrd 76/77' spot. £13 17s. 6d. per ton d /d  at& 
-BARIUM  CHLORIDE.^^^ per ton. S c o m m  : £10 10s. tion. Scornan :  Powdekd 98i990/ 817 10s. in drums 
RARYTEB.-26 108. to £8 per ton. £18 5s. in casks, Solid 76/77", £14 l2L86d. in drums; 70/73%: 
RIBWLPHIT. OF LIMB.-46 10s. p r  f.0.r. Lolldoll. £14 12s. 6d., carriage paid buyer's station, minimum 4-ton 
BL&*CHINR POWDER.-Spot. 36137%. 87 19s. per ton d ld  ntatinn lots: contracts 10s. per ton less. MANCHEET~:  813 5s. to 

in casks, special terms for contract. SCOTLAND : £8 in 516 214 contracts. 
cwt. casks for contracts over 193411935. SODA CRYUTA~.~.-SW~, 25 to £5 68. per ton d/d station or ex 

BORAX, Co~rnb~~c~~L.-Gran~Iated,  £14 10s. per ton; crystal, depot in 2-&. bags. 
£15 10s.; powdered, £16: finely powdered, £17; packed in SODIUM ACETATE.-£22 per ton. LONDON: £22. B c o m m :  £20. 
I . ~ W ~ .  bags, carriage paid home to buyer's premises within SODIUM Blo~~~o~A~e . -Ref ined  spot, £10 10s. per ton d/d station 
the United Kingdom in 1-ton lots. in bags. SCOTLAND : Refined recrystallised £10 15s. ex quay 

.CADMIUBI S U L P H I D E . ~ ~ .  4d. to 3s. 8d per Ib. or station. MANCHESTER : £10 10s. 
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SoD1uv B I C H ~ ~ O M A T E . - C ~ ~ ~ ~ ~ @  cake and powder 4d. per Ib. net 
d / d  U.K. discount according to quantity. Anhydrous 5d. per 
Ib. LONDON : 4d. per lot less 50/ for spot lots and 4d. per Ib. 
with discouuts for contract q u a r h e a .  MANoaEaTER: M. per 
Ib. basis. SCOTUND : 4d. delivered buyer's premises with 
concession for contracts. 

soD1um BISULPHITE POWDER.40/62%, £20 per ton d / d  1-mt .  
iron drums for holne trade. 

SODIUM CARBONATE, MONOHYDRATE.-£15 per ton d / d  in minimunl 
ton lots in 2 cwt. free bags. Soda crystals, SCOTLAND: £5 
to £5 5s. per ton ex quay or station. Powdered or pea 
quality, 7s. 6d. per ton extra. Light Soda Ash &I ex quay. 
lnin. Cton lots with reductions for contracts. 

SODIUM CI3LoRrrs.-~2 10s. per ton. 
SuDIuM C H R U M ~ T E - 4 d  r lb. d , d  U.K. 
Soolun H Y P O ~ U L P ~ I T E . ~ C O T L A N D  : Large crgstals English 

manufacture, £9 5s. per ton ex stations min 4-ton lots Pea 
crystals, £14 10s. ex station, 4-ton lots. MANCII~~TE~ : ~ o h m e r :  
cial, £10 5s.; photographic, £14 10s. 

SODIUM META  SILICATE.-£^^ per ton, d /d  U.K. in cwt. bags. 
80D1UM IODIDE.-B.P., 6s. per Ib. 
SODIUM ?;ITRITE.-LONDON : Spot, £18 5s. to £20 5s. per ton d / d  

station in drums. 
SODIUM PERBORATE.-IO~ 9fd. per Ib. d / d  in I-cwt. drums. 

LONDON : 10d. per It!' 
SODIUX Paos~nrm.-£13 per ton. 
SODIUM PEUSSIATE.-LONDON : Id. to 54d. per Ib. SCOTLAUD : 

5d. to 53d. ex store. MANCIIESTIR : 5d. to 51d. 
SULPHUR.-£9 15s. to £10 per ton. SCOTLAND: £8 to £9. 
SODIUM S I L I C A T B . - ~ ~ ~ ~  Tw. Spot f8 per ton. SCOTLAND : fE 10s. 
SonrUu SuLpHAn (GIAUBER SALTS).* 1. 6d. per ton d / d  

 COTL LAND : Engllsh material f 3  15s. 
~ O D I ~ M  SULPAATE (SALT CAKE).-Unground spot £3 12s. 6d. per 

ton d /d  station in bulk. SconANn : around quality, w 5s. 
per ton d/d. MANOHESTEK: £3 2s. 6d. 

S ~ D I U M  S~PHIDE-Sol id  60162% Spot, £10 15s. per ton d / d  in 
druma; crystals 30/32%, f8 per ,ton d / d  in casks. SCOT. 
LAND : For home conaumptlon, Solld 60/6?%, £10 5s.; broken 
60/62O/ $11 5s.; crystals, 30/32q £E 7s. 6d., d / d  buyer's 
worksac& contract, min. &ton lot0; Spot solid 5s. per ton 
extra. Crystals, 28. 6d. per ton extra. M n ~ c ~ b s m  : Con- 
centrated solid 60/629 £11. commercial, £8 2a. 6d. 

SODIUM S U L P ~ I T % . ~ P ~ ~  c&tals spot, f 1 3  10s. per ton d / d  sta. 
tion in kegs. Commercial spot, £8 15s. d / d  station in bags. 

SULPHATE OF COPPER.-MANPHESTER: £14 106. per ton f.0.b. 
SULPHUR CHLORIDE.-5d. to 7d. per Ib. according to quality 
SDLPHUR PRECIP.-B.P. f 5 5  to £60 per ion according to quaniitg. 

Commercial, £50 to 255. 
VERUILION.-P~I~ or deep, 4s. 5d. t o  4s. 7d. per Ib. 
Zrnc CHLORID~.-SCOTLAND. Rritish material, 98%, £18 10a. per 

ton f.0.b. U.K. ports. 
%IN0 SVLPHATE.-LONDOY : £13 per ton. 6CWZAND : £10 108. 
ZINC SULPHIDE.-lld. to 10. per Ib. 

Coal Tar Product8 
ACID, CARBOLIC.-Crystals, 73d. to Bid, per Ib.; crude, 60'8, Is. l ld .  

to 2s. 21d. per gal. ~I~ANCXESTER: Crystals, 74d. per Ib.; 
crude, 2s. per gal. ScuTLANn : BO's, 2s. 6d. to 2s. 7d. 

Acm. C~ssa1~.--901100Z. Is. 8d. to 2s. 3d. per gal.: pale 98%. 
Is. 5d. to Is. 6d.;"kccording to specifiiatinn. 'LONDON: 
98/100%, Is. Id.;  dark, 95/97%, la. SCOTLAND: Pnle. 
99/1009/ Is. 3d. to Is. 4d.; dark. 97/999, Is. to 1s. Id.; high 
hnilinezcid. 2s. 6d to 3s. 

B E N Z O L . - ~ ~  w&kn,-crude, 91d to 10d. per gal.; standard motor, 
Is. 3d. to Is. 3&d.; 900/ Is. 4d. to Is. 41d.; pure, 1s. 74d. to 
Is. 8d. LONDON : ~ot:~!, Is. 34d. SCOTLAND : Motor, Is. 61d. 

CREOSOTE.-B.S.I. Specification standard. 54d. to 53d. per gal. 
f.0.r. Home. 3fd. d id .  LONDON: 44d. f.0.r. North; 5d. Lon- 
don. MnNcHEsTEII : 5d. to 53,d. S ~ O ~ A N D  : Specification 
oils:. !d. ; washed oil, 4;d. to 4fd.; light, 44d.; heavy, 4;d. 
to ria. 

NAPHTHA.-Solvent, 90/100%, Is. 5d. to Is. 6d. per gal.; 95/160%, 
Is. 6d.; 99%. l ld .  to Is. Id. LONDON: Solvent, 1s. 34d. to 
Is. 44d: heavy l ld .  to la. Oid f.0.r.  SCOTL LAND: 90/160%, 
Is. 3d. to Is. $4.; 90/190%, l ld .  to Is. 2d. 

NAPHTEALEN~L-PU~~G~~ crvstals. £10 per ton in b a s .  LON. 
DON : Fire lightsr qnality. to £3 10s.; 14/78 qunlitv, £4 
to E4 10s.; 76/78 qualitv. £5 10s. to £6. SCOTLAND : 40s. to 
54s.: whizzed, 70s. tn 75s. 

PITCH.-Medium soft. 40s. per ton. LONDON: 45s. per ton, 
f o.b. East Coast port. MAXOHESTER: 32s. 6d. to 35s. f.0.h. 
East Coast. 

P Y R I D I ~ - E . - ~ ~ / ~ ~ ~ ,  6s. t o  8s. Gd. per gal.: 90/180, 28. 3d. 
T O L U O L . - ~ ~ ~ /  Is. Ild. to 2s. per gal.; pure, 2s. 2d. 
XYLOL.-~om%ercial, Is. l ld .  to 2s. per gal.; pure, 2s. Id. toan. 2d. 

Nitrogen Fertilisei-s 
SuLPnArE OF AMuONIA.--~~ 5s. per ton; for neutral quality basia 

20.6X nitrogen delivered in Cton lots to farmer's nearest 
statiin. 

CYANAMIDE.-£7 511. per ton delivered in 4-ton lots to farmer's 
nearest station. 

SlmrTe OF SODA.-£7 12s. 6d. per ton for delivery in 6-ton lots, 
carriage paid to farmer's nearest station for material basis 
15 5% or 16% nitrogen. 

NITRO-CHILK-£7 5s. per ton in Cton lots carriage paid for 
material basis 15.5% nitrogen. 

CONCEXTRATBD C~MPLETE FERTILIY~.-£IO 58. to £10 17s. 6d. 
per ton according to percentage of cvnstitueuts, for delivery 
in Cton lots carriage paid. 

NI'TItOGEN PaOSPHATE b'BRTILIBERS.--f10 5s. to £19 159. per ton. 

Latest Oil Prices 
LONDON, June  ~.-LIN~EED OIL was firmer. Spot, £24 per ton 

(salall quanties). June E2l 10s.; July-Aug., £21 12s. 6d.; 
Sept.-Dee., £21 i5s.; j a n . - ~ ~ r i l ,  £22 2s. 6d., naked. SOYA 
BEAN OIL I Y ~ S  quiet. Oriental (bulk), June-July shipment, 
€19 10s. per ton. RAPE OIL was steady. Crude extracted, 
232 10s. per ton; technical refined, £34, naked, ex wharf. 
C o r r o ~  OIL was quiet. Egyptian crude, £24 per ton; refined 
common edible, EB 10s.; and deodorised, £30 10s., naked, 
ex mill jsmall lots £1 10s. extra). TURPENTINE was quiet. 
American, spot, 44s. 6d. per cwt. 

HULL.--LINSEED OIL.-Spot quoted £22 7s. 6d. per ton; June, . 
July-Aug., and Sept.-Dee., £21 17s. 6d. COWON OIL.-Egyp- 
tian, crude. spot, £24 10s. per ton; edible, refined, spot, 
f2i 5s.. technical spot £27 6s.; deodorised, £% 5s., naked. 
PALM ~ E I C N E L  01L-cr;de f.m.q. spot, £21 per ton, naked. 
GROUNDNUT 01~.-.~xtrac&d, spdt, £33 10s. per ton; de- 
odorised, £36 10s. RAPE OIL.-Extracted, spot, £31 10s. per 
ton; refined, £33. SOYA OIL.-Extracted, spot, £24 per ton; . 
deodorised, f27. CASTOR OIL.-Pharmnceutical, 41s. per 
cwt. ; first, 36s. ; second, 33s. COD OIL, f.o.r., or f.a.s., 25s. 
per c r t .  in barrels. TUKPENTIBE, American, spot, 46s. per cwt. 

New Chemical Trade Marks 
Compiled from official sources by Gee and Co patent and 

~vude mark agnts ,  Staple House, 51 ond 53 cdbncery Lane, 
L.I 'II~~IIII) \V.C.'. 

Upposition to the registration of the following trade marks can 
be lodged up to June 15, 1935. 
" Abco." 554,983. Class 1. Chemical substauces for use in 

relining metals. Leona.rd Maurice Edward Kent, trading sa A. 
B. l'roducts Co. Coventry House, South Place, London, W.C.2. 
October 24, 1934: 

Pirefly. 557,141. Class 1. Lagging, sheeting, and cloth all 
made wholly or principally of asbestos, asbestos compositions. 
asbestos and magneuia compositions, all specially prepared for pre- 
venting the radiation of heat. Turner Brothers Asbestos Co., 
Ltd., Clod Mills, Spotlaud, Rochdale, Lancashire. January 16, 
1935. 

Igedur. 558,451. Class 1. Chemical substances used in manu. 
facture photography, or philosopliical research, and anti-corronives. 
I. (:. Farhenmdostrie Akt. 

(IlyMCets. 559,306. Class 1. Solvents. softeners and plasti- 
cisers, being chemical substances for use in manufactures. The 
Cielgy Colour Co., Ud. ,  National Buildings, Parsonage, Man- 
Chester, 3. April 4, 1035. 

Iiivaliaan. 558,698. Class 2. Chemical suhstances used for 
agr~rultural and llorticultural purposes. British Dyestuffs Cor- 
poration, Ltd., Imperial Chemical House, Millbank, London, 
S.W.1. March 11, 1935. 

Pirefly. 557,142. Class 4. Raw or partlv-prepared asbestos. 
Turner Brothers Asbestos Co., Ltd., Clod Mills, Spotland, Rorli- 
dale, Lanoashire. January 16, 193.5. 

Opposition to the registration of the following trade marks can 
be lodged up to June 22, 1035. 

~ o l ~ s o l v & .  557,147. Class 1. Chemical substances used in 
n~snufactures photography or philosophical research, and anti. 
corrosives. i. 0. ~arbenindustrie Akt., Gruneh~~rgplatz, Frank- 
fort-on-the-Main, U), Germany. February 6, 1935. 

Setegsrd. 558,393. Class 1. Chemical substances for steeping, 
colonring, and brightening textile fabrics and leather in the 
course of their manufacture. R. Th. Bohme, Akt.. 29 Moritz- 
strasae, Chemnitz, Saxony, Germany. February 98, 1935. 

Forthcoming Events 
June 8.-Institute of Chemistry. Manchester and District Section. 

Annual Summer Meeting. 
June 12.-Electrodepositors' Technical Soeiety. "Further Studies 

in Nickel Deposition." A. W. Hothersall. 8.15 p.m. 
Northampton l'olylechnic Institute, St. John Street, Clerkeu- 
well, London. 

June 12.-British Science Guild. Annual general meeting. "Gas 
Defence." J. Davidson Pratt. 4.30 p.m. Lecture Theatre 
of the Royal Society of Arts, John Street, Adelphi, London. 
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Inventions in the Chemical Industry 

Patent Specifications and Applications 
THE following information is prepared from the  Official Patents Journal. Printed copies of Specifications accepted may be obtained 
Eron~ the Patent Office, 25 Soutl~ampton Buildings, London, W.C.2, a t  Is.  each. The numbers given under " Applications for 

Patents are for reference in all correspondence up to the acceptance of the Complete Specification. 

Aqueous Cellulosic Solutions 
A sor.r;TroN obtained by mixing viscose u i t l ~  rubber latex in the 
proportion of 10 per ceit .  of viscose calculated on the dry rubber 
content of a 40 per cent. solution of latex is extruded and coagu- 
lated wit11 forn~ation of threads which may then be vulcanised. 
The rubber latex and viscose may be mixed in  a c o ~ ~ t a i n e r  ndja- 
cent the sllinneret. See specificc~tion KO. 419,021 of R. Piclzles 
and J. Pickles. 

Dyes 
Colooring matters are prepared by reacting on aromatic acid 

nitrile or a~nide  carrying in o-posiiiou to the nitrile or amide 
group a chloriue or bromine atom with cuprous cyanide. I n  ex- 
amples o-chlor!~enzonitrile is heated with cuprous cyanide in pre- 
sence of pyridine in a closed vessel and o-clrlorbenzamide is heated 
with ruprous cyanide in presence of pyridine. Specifications 
322,169, [Class 2 (iii)], 389,842, 390,149, and 410,814 are referred 
to. See specification No. 418,367 of Imperial Chemical Indnstries, 
Ltd., R. P .  Linstead, A. R. Lowe, I. M. Heilbron, and F. Irving. 

Hydrogenated Secondary Naphthylamines 
Hydrogenated secondarv aryl- and alkyl-naphthylamines are 

used as antioxidants for r~ibber .  They may be prepared by cataly- 
tic hydrogenation of the corresponding naphthylalnines a t  pres- 
sures of 100-200 atmospheres, using, e.g.. a nickel catalyst a t  
100.1%" C. or a chromite catalyst at 250-300" C. F o r  example, 
phenyl-8-naphthylamine yields a mixture of phengl-aryl-tetra- 
hydro-8-naphthylamine and phenyl-alicyclic-tetrahvdro-a-nnph- 
thylalmine which may be separated by fractional distillation. See 
specification No. 418,374 of Goodpear Tire and Rubber C'o. 

Applications for Patents 
(May 16 t o  22 inclusive.) 

DEW AS IN^ IISDROCARBON OILS.-Alco Products, Inc. (United 
S t a t a ,  Junc  29, '34.) 14633, 14634. 

C ~ D A I I ~ M  Rase III?AI(INU METAL.-ROIIII A l ~ ~ m i n i ~ l n ~  and UTIISL. ( ' I I ~ .  

poration. (Ui~ited Slates. May 16, '34.) 14331. 
IlllBucR LATEX, c011celltrati~lll .4. Hmndwood. 14i69. 
COPPRESSP.~ CARBIDE BODIES, nianofac(ure.-P. G. Ilrettell 

(\\'iedeSs Carl,idwerk Fre~l ing) .  14854. 
AI.IPHATIC ArlllY, ~lllrificati~11.-(~arllide nlld Carbon Cllelllicals 

Corporation. (United States, June  13, '5.1.) 14442. 
ACID \\.ooI. DTI~STI~PPS, ~ ~ ~ n n l ~ f a c t ~ l r r . - A .  C'arp~nnel. 14351. 
VAT DIESTII!~PS. ~ n n ~ ~ ~ f n c l ~ t r e . - A .  (.ar~llnaeI. 14512. 
Srir.PaAnllc acln ~I . l lOl~l~l~:s ,  ~nanofart~trc.-A. Carpolael. 1483. 
KETONES, conversion.-A. Carpmael. 14867. 
PlLEcxEnDroNE, produrtion.-A Carp111ael. 14858, 
CELLVLOSE RsTeil EMIILSIONS. n~an~~fnct~~rr.-l)istill~rs ('o., L1!1., 

H. A. Auden and H. P. Stnndinger. 14526. 
AKIMAL FIBRES. d.ring -A. E. h!verest. 14397. 
INSECTICIDE, ETC., PRODUCTS.-C. de Gendre and P. Dary. 148%. 
METALS, ETC., p~~ndt~ct io~~.-W.  V. Gilbert. 14748. 
Ikconrl,osIrloh. 0% HY1111oPARllONs in cl~elnical processes - 

Goerig and Co., A,-G. (Grrll~nny, May 28. '34.) 34366. 
DYEINa ACCTSL CELLI'L0Sll.--\V. W. GI.OVPI. (All" 3. '34.) 

\41(2R 
TtTi~AlISDNO-3-OXYQ1~INOLINR-DERIvATIVEs, 1nanufacture.-I. G 

Farbenindustrie. (Gennnny, May 16, '34.) 14369. 
OLEUM, ~oannfacturc.-I. G. I'nrbrnindustrie. (Germany. Mdy 

24. '34.1 14584. 
2 ,  

ACID nYesrrFPs, ~ n a ~ ~ ~ ~ f : ~ c ~ l ~ n r . - I .  G .  Fnrbeniadustrir. (Gerv 
lnsny Mav 19 '54.) 14711. 

VA$ILLI~., I ~ ; e p a r a t i ~ n . ~ e $ ~ a c  A,-G. 14471. 
ALK~LI METAL, clcro1nl1o~ititm.-J. Y. Jo!~nson. 14359. 
VINYL DERII'ATTVES, ~~rod~~clion.-Kodnlc, Ltd. (France, Mav 

2R. '34.3 14736. - - >  ---, -~ ~ 

KITitO-BENIYNY., ~11lrification.-Lonza Elektrizititswerk und 
Chemische Fai,riken A,-G. (Germany, June  2, '34.) 14544. 

ACETIC ANHYDRIDE. prod~lction.-IT. R .  Potts. 14594. 
LIQUID Hsul:ocnunoas frnnl cases, prod~~ction.-D. de Ros, 

E. Cresswell and J .  Sackett. 14831. 
INDlGoID DYESTUFFS, manufacture.-Soc. nl Chemical Industry 

in Basle. (Su-itzerland. >fay 23, '34.) 14371. 

New Companies Registered 
Agden Salt Works (1935) Ltd 57 High Street, Kingsland. E.8. Fergnson Edwards & Co. (Luton) Ltd., l a  Wood Street, Clleap- 

-Heglstered May 15. ~ o m i n a i ' c a ~ i t a l  610,OW. Manufactnrerx side, London.-Registered May 1. 'Nnminal capital 6500. Manu. 
and dealers in salt and other chemical products. Director: Herbert facturers of and dealers in paints. varnish, enamel, polish, lacquer, 
A. Manger. shellac. D~rertors: Ray l?dwards, Lionel Edwards, Leslie G. 

&pro, Ltd.-Registered May 20. Nominal capital 61,WO,WO. 
Manufacturers of and dealers in all k ~ n d s  of nredicines, medical 
preparations and drugs. A subscriber: Dorothy B. Thomas, 28% 
Davenport Road, Catford, S.E.6. 

Argonaut Varnish and Chemical Works, Ltd., Factory 33, Chase 
Estate, Acton, W.-Registered May 23. Nominal capital, 61,000. 
Mnanfacturers of varnishes, paints, etc. 

Boots Pensions Ltd 37 Station Street, Nottingham.-Registered 
May 25. ~ o r n i d a ~  c ~ p i t i l .  P100. To promote schemes for the 
benefit of persons employed by Roots Pure Drug Co., Ltd.,  and 
associated companies, etc. 

British Energised Fuels, Ltd.-Registered May 16. Nominal 
capital S100,OW. To acquire interests in the prodtiction of fuel 
or artificial fuel;  dealers in oils; mannfacturers of chemicals and 
manures; dist,illern, etc. A subscriber: Collingwod Failea. 1 
Baylie Street, Stonrbridge. 

Denman Products, Ltd., 169 Regent Street, W.l.-Registered 
May 24. Nominal capital, X1.500. Manufacturers of and dealers 
in emulsifiers, etc. Directors: F. A. Howorth and J. Denman Dean. 

Denton & Lowe, Ltd.-Registered April 27. Nominal rapit,al 
6100. Manufactl~rers and merchants of cl~emicals, drugs, polishes. 
paints, varnishes and chemists' sundries. A subscriber: Frederick 
A. Smith, 73 Basinghall Street, London. Directors: Charles H. 
Denton, James Lowe. 

Prutella Ltd.-Registered May 22. Nominal capital, $2,000, 
To acquirk from P.  Ingenlath, of Monument Boildings, E.C., the 
benefit of the trade mark "Frutella" and the goodwill of the b ~ ~ s i -  
ness connected therewith, and manufacturers of glues, gelntines, 
essences, etc. A subscriber: 5. H .  Marshall, 56 The Crescent,, 
Belmont, Surrey. 

Ilowles, Eric 1'. Fridage. 
PWl Holdings, Ltd., 437 Grand Buildings, Trafalgar Sqoarr, 

Li1ndon.-Re,o~stered May 2. Nominal capital 67,500. To a c q ~ ~ i r e  
the undertaking of Fnels Development Ltd. t o  acquire wet or drv 
carhon~sing processes, processes for hkating' or drying or for e i -  
tracting and removing water and moisture, processes for separa- 
t ~ n g ,  extrarting or depositing solids from liquids, gas, etc. Direc- 
tors: Mervvn Rrown, Thomas Rratt, John O. ,T. Imnsdale, Alfred 
C. Hargrove, Major William C. Hepburn. 

Moll Spring Dyeing Co., Ltd.-Registered Map 2. Nominal 
capital fl.OW. Dyers, colourers and printers of woollens, cottona, 
linens, silks and other fibrous sl~bstances. A subscriher: Geo. H .  
Oldham, Bleak House, Honley, Huddersfield. 

Pharmaceutical Specialities (May & Baker), Ltd.-Registered Map 
4. Nominal capital 610,000. hfan~ifacturing, wholesale. retail and 
analytical rbemists, smelters and refiners of ores, manufactllrers of 
and dealers in drugs and chemicals. S~~bscrilier:  J. M. Fisher, 
42-43 St. Paul's Chorchyard, London. 

Southern Chemicals, Ltd.-Registered May 6. Nominal capital 
610,000. Manufaetnrers of and dealers in chemicals of all kind-. 
A sobscriber: Timothy O'Hanrahan, 38 St. Sfephen's Green, N. 
Dr~hlin. 

Stanley Elmore Co.-Regintered l'lav 20. Nominal capital 
6200,000. Metallurgists, electro~metallurgista and ind~istrial 
chemists. A subscriber: John A. Storlier. 791 Salisbury Hol~se, 
E.C.2. 

Thomson, Skinner and Hamilton, Ltd., 137 Sa~~chiehall Sbreet, 
Glasgow, C.12.-Registered May 15. Kominal capital, £3,000. 
Chemical manufacturers and merchants. Directors: William 
Skinner, Henry Clift. 
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Commercial Intelligence 
The following are taken from printed reports, but  we cannot be 

responsible for any errors tha t  may occur. 

Mortgages and Charges. 

(NOTE.-The Companies Consolidation Act of 1908 provides 
tha t  every Mortgage or Charge, as described therein, shall be 
registered within 21 days after its creation, otherwise i t  shall 
be void against the liquidator and any creditor. The Act also 
provides that every company shall, in making its Annual Sum- 
mary, specify the  total amount of debt due from the company 
in respect of all  Mortgages or Charges. The following Mortgages 
and Charges have been so registered. I n  each case the total 
dcbt, as specified in  the last available Annual Summary, is also 
given-marked with an  *-followed by the date of the Summary, 
but such total may have been reduced.) 

DRUG AKD CHEMICAL CORPORATION, LTD., London, 
W. (M., 8/6/35.) Reg. May 27, £559 Zud charge, t o  George 
Slraw (Builders), Ltd.;  charged on 41 and 41b Lower Kennington 
Lane, S.E. *£12,3i3. Jan .  12, 1934. 

Sat i s fac t ions  

CLEVELAND MAGNESITE AND REFRACTORY CO., LTD., 
Middleshrough. (M.S., P/6/35.) Satisfaction reg. May 27, 
£1,500, reg. Sept. 20, 1928. 

County Court .Judgments 
(NOTE.-The pttblication of extracts from the " Registry of 

County Court Judgments" does not imply inability t o  pay on the  
part of the persons named. Many of the judgments may have 
been settled between the parties or paid. Registered judgments 
are not necessarily for debts. They may he for damages or other- 
wise, and the result of bona-fide contested actions. R u t  the 
Registry makcs no distinction of the cases. Judgments are not 
returned t o  the Registry if satisfied in the Court books within 
twenty-one days. When a debtor bas made arrangements wilh 
his creditors we do not report subsequent County Court Judg- 
r e n t s  against him.) 

JOSEPH,  IS., AND CO. (firm). Chemical Works, Cwmavon, 
chemists. (C.C., 8/6/35.) £24 18s. 10d. April 8. 

London Gazette, etc. 
Companies Winding-up Voluntarily 

BRITISH THORIUM CO., LTD. (C.W.U.V., 8/6/35.),  By 
special resolut~on May 24. Mr. Henry Walter Edwards appo~nted 
liquidator. 

DEFIANCE RUBBER CO., LTD. (C.W.U.V., 8/6/35.) By 
reason of its liabilities, May 21. Mr. G. Vincent Symmons. Ham- 
bro Arcade, Hayes, Kent, nominated liquidator. At  a subsequent 
meeting of creditors the voluntary liquidation was confirmed, 
and Mr. Harry sh;rp, of 30 Brown Street, Mancbester, was 
nnminated as liquidator. 

BLOOMDALE CHINA CLAY CO., LTD. (C.W.U.V., 8/6/35.) 
By special resolutions May 23. for purpose of reconstruction. 
Mr. Henry Charles Bound, 11-13 Dowgate Hill, London, E.C.4, 
appointed liquidator. 

DAI'BORN MEDICAL PRODUCTS CO., LTD. (C.W.U.V., 
8/6/35,) Ry. rpason of its liabilities, May 20. 

Partnership Dissolved 
SKTNXER AND HIGSOY (Charles Reginald Skynner and 

Regiliald Charles Augustus Skynner), china clay merchants, Saint 
Anstell Cornwall. By mutual consent. April 15, 1035. All debts 
receive; and psid by Charles Reginald Skynner, who will continue 

to carry on the business alone under the style or firm of Skynner 
and Higson, a t  No. 1, Market Street, St. Austell. 

Reduction of Capital 
BRITISH MANNENSMANN TUBE CO. LTD. (R.C. 8/6/35.) 

Order of the High Court of Justice, chancery ~ l s i s i b n  dated 
May 14, 1935, continning the reductinn of the  capital of t ~ l k  above 
named company from £2,000,000 to £500,000. llegislered on May 
30, 1935. 

Company News 
Midland .Tar Distillers-The payment of a dividend of 3 per 

cent., tax free, is announced on t l ~ e  6 per cent. (tax free) c o m ~ ~ l a .  
tive preference shares. 

I.P. Bemhag Co.-A net profit of Rm.1,044,OM) is reported for 
the past year by the German Rayon company, and a dividend of 
5 per ceat. is to be paid. 

Canadian Ce1anese.--.4 quarterly cumulative preference dividend 
has been declared on the 7 per cent. cumulative participating pre- 
ferred stock, of 81.75 per share for the three months' period f r o ~ n  
April 1 to J u n e  30, 1935, payable on  J u n e  29. . - .  

Turner and Newall:-An interim dividend bas been declared on 
the ordinary ahares a t  the rate of 23 per cent. the same as a j7ear 
ago. The usual half-yearly dividend on the ireferenee stock 'will 
be paid on June 1 5 ;  tbe.ordinary interim will be paid on J i ~ l y  27. 

Shawiniean Water and Power Co.-The statement for three 
n~onihs 1; \Ian11 31 last slloer proti3 revenue $.i,llR.!I;5, ~ g a ~ n ~ t  
SL.!IlD,77!1; lens expennee, e ~ c . ,  leaving ner opelatin:: re\ruue. 
51,74C,1110; aurplus nefure ~lrpreciarlon and tax, $:.LL'.dhi. 

Yorkshire D p w a r e  and Chemical 00.-The report for the rear 
to March 31 last shows a profit, after depreciat~on, fees, elr.': of 
$26,751 (against 223,014 in the previous year), add 67.331 brol~gl~t  
in, making $34,082; debenture interest, 93,976; final dividend 71 
per cent., making 10 per cent. and bones of 5 per cent., leaving 
26,856 to be carr~ed forward. 

British Cyanides 00.-A progress report just issued states that 
no interim dividend will be declared, but the dividend for the 
current year will be announced in November. The report for the 
fifteen months to September 30 last, showed a net profit of 620.257 
and a total dividend of 9 per rent. on the ordinary was paid, in- 
cluding an  interim of 4 per cent. 

Cape Asbestos Co.-A profit of 658,720 is reported for the year 
1934, compared wit11 653,836 for 1933. Expenses were approxi- 
ma'tely P3,QOO higher a t  621,030, while depredation and fees 
absorb 28,186. Total dividends on the participating preference and 
ordinary shares are maintained a t  11 per cent. and 6 pel cent, rea- 
pectively, and the amount carried forward is raised  fro^^^ 1.10,478 
to 912,732. 

Anglo-Persian Oil Co.-A profit of 23,183,195 is reported for 
1934. The ordinary share dividend is raised from 7 t  per cent. to 12t 
per cent., less tax. After providing £1,071,234 for preference diri- 
dends and £459,107 for es t ra  d~preciation, the carry-forward is 
£485,674. The company proposes to changeits name to "the Anglo- 
Iranian Oil Co." The change is cnnsidered desirable owing to "the 
Government of the Shah having decided tha t  the aucient name nf 
'Iran' should be snbstituted for 'Persia.' " 

W. J. Bush and Co.-The net profits for 1934 a m o ~ ~ n t ~ c l  to 
681,858 (against 670,391 in the previous year),  plus 81 ,928 bronnltt 
in. After deducting the amount required for dividends on tllr 5 
per cent. preference and 611,411 provisions for income tax and ex. 
change, there remains 616'2,125. A final ordinary dividend of R 
per cent., maklng 13 per cent. is to be paid; to reserve is p la~ed 
225,000; to writing down goodwill 910,000, leaving to be carried 
forward, 294,625. 

OLEUM (all strengths) 1 BRITISH ASSOCIATION OF 
Sulphnric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 

CHEMISTS 
Unemployment Insurance. ors, L Z O , ~  pia oat. 

SPENCER CHAPMAN & MESSEL Ltd. 
Withahiohin amalgamated WILLIAbl PEARCE & SONS. Ltd. 

WALSINGHAM HOUSE, SEEVIINC, LANE, E.C.3. 
Idlerhone: Royal 1166. Works: Silwtoaa, E.16 

T e l e p m :  " Hydmchlorie Fen, hndon." 

Legal Aid. Income Tax Advice. Appointments Bureau 

W'fd PdCU1w* 'O 1- 

C. B. WOODLN. " EMPIRE HOUSE," 
C.R.A., F.1.S.A. 175, PICCADILLY, 

General Secretary R.A.C. LONDON, W.1 
'Phone : Rafeenl 661 r 
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