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The Chemical Industry in 1934 
HE yrar 1934 has signxlisctl a tlrfinitr && I I ~ ~ ~ I J V ~ I I W I ~ ~  ill tht. 1111l11htrial ivorltl, ant1 tlir 
a ~ i t  satisfaction \vttl~ t11c work ul the !$ fJl. 

9 ' N ; ~ t ~ o l ~ a l  G o v r r ~ l r ~ ~ c ~ ~ t  t*sl>rr,ss~tl ill our T 
~ \ I I I ~ I I ; I I  I<cvirw Nu1111)er a year ago has 1)cc.n justified 
I I ~  the cvents of the past twelvr ~ l ~ l ~ n t l ~ s .  Even in 
I)ece~i~l)rr, 1933, trade rctor~is wrrc i~~sliiritig con- 
Kcleocr. It was It4t that wc wrrr rlllrrglng fro111 the 
truugll of Ihr ~ l r l ~ r r s s i o ~ ~ ,  thal I~rigl~tt,r (lays wrrr ahcad. 
\lihile t l~ r r r  is 110 justificatio~~ for 11c:;sit11isni, tlir wavc 
(,I r c o ~ i o ~ ~ ~ i c  ~ l a l i o ~ l a l i s ~ ~ ~  throughout tlir worltl, couplrtl 
w ~ t l ~  our rslwrirtlcc of tariKs ant1 quotas, still ledves 
s o ~ ~ ~ r t h i t ~ g  t~ IIC (I~sirrtl .  Crrilt I3ritairi's rsport trade 
111ay 1101 I)e ~nuch 1,ettc.r t11a11 th;lt of other coul~trirs, 
I,ut tlir uvcrscas clirll~ical tratlr - tola1 csports for elcvcn 
111ontl15 to Novcml~cl- 30, a~ i lom~t i~ rg  to ,& 1S,o6o,~45, as 
ronirastrtl with A 17,0S7,ooz L J ~  thr correspoo(ling 
rlrvrn 111o11ths of 1933, all incrcasc of 5 per cent.-is 
eticuuragi~~g. We canllo!, huwtsvtsr, <hut our eyes to 
thr fact tliat it] thr same l)rriotl thr total ilnports of 
cliem~cals have g o ~ ~ c  1111 from L9,006,451 to 
;6ro,4oo,o51, all incrrase of 14 prr crrlt. Progress 
along the road to ccu~~omic srlf-surr~c~cncy can afrortl 
little srlf-satisfaction when it is real~setl tliat the 
mainlenance of worltl prosperity is essential to this 
country as an csporting nation, anxious to rxploit the 
mar i t~~ne  rontes of the world. In other pages the 
rrcogniseti leaders in a dozen dillerent sphrres of 

'chemical scir~ice and industry review the trend of events 
in 1934 There is a market1 co~isensus of opinion that 
tlir year has h r m  one of consoli(lation rather than 
srosational atlvancr, and that is, perhaps, one of the 
I)cst orllrns for the f~~ tn re .  

hlr. P. Parr~sli a ~ a i n  rcvirws t l ~ r  prrvailing colidi- 
t ~ n ~ l s  in thr Iiravy chi.t~~ical in(lustry, : I I I I ~  C O I I I I ~ I ~ I I ~ S  npoti 
l l ~ c  closr assoriatiot~ of l l ~ e  r l rc~~~ical  industry with lllr 
stucly of thr use of furl. ( ' r r l a i~~  it is that no one is 
better equipped for undertaking the liytlrogenation of 
coal than those who have hat1 experience of high-pres- 
sure trchnique, such as  the sy~itllrtic ammonia industry 
arfortls. Nothing is more suitable for hydrogenation 
than vrrtical retort or low-lrm[)erat!~rr tars antl creosotr, 
and Mr. Parrish says it is a pity that in the interests 
of  national security the gas anti coking industries did 
not originally interest themsrlves in synthetic ammonia 
protluction. Fear is expressed hy Mr. A. J. Hall in a 
review of textile bleaching, dyeing and finishing 
tlrvrlopnients that the point has hrrn reached a t  which 
price-cutting, carried too far, is retarding progress. 
Althougli t~irthotls of colouring antl 'finishing textile 

i~iatrl.ials arz constantly being improved, the ~iiargiris of 
profit allowrd to tlie dycr and finisher are hring 
(lrrrrasrtl, antl many firn~s are now finding it difficult 
to make a profit. The plant available is capable of 
draling with n~uch more textile material than is a t  
present in tlernand, and there is, therefore, keen com- 
petition-with price-cutting-for the work that is to 
I,? had. 

Thr  amount of work in tlie nitrogen fieltl has llerli 
far less than during the tlcvrlopment period, owing to 
the a t ) r ior~~~al  pos~tion, especially in the synthetic 
ammonia industry, in which the capacity of existing 
plants is greatly in excess of the present demand for 
nitrogenous fertilisers. The German fixed nitrogen 
plants are reported to be working at only 35 per crnt. 
capacity, and the erection of new plants in the Gernian 
nitrogen cartel lias been prohibited for the next five 
years. I n  Great Britain larger sales of nitrogenous 
fertilisers to home consumers are reported, but export 
sales have declined. The synthetic fertiliser industry 
generally has shared with other great industrial ven- 
tures the difilculties of recent times and its progress in 
the past twelve months must therefore be measured by 
relative standards and not only by tonnage output. 
The industry has continued to demonstrate ~ t s  inherent 
security and strength. 

The solvents industry would appear from superficial 
observation to be in a state of quiescence so far as new 
tlevelop~~ients are concerned; indeed, there has been a 
tendency to revert to the well-tried solvents and plasti- 
cisers and to curtail adventures with new materials 
whose properties are not well known and the 
use of which has occasionally led to tiisaster. 
Thrre Iias hren a large number of nrw patents 
11~alit1g with unus~~a l  suhsta.ncrs as  plasticisers. 
The valur of marly of therr~ is problematical, an11 
several appear to be blocking patents of no tecln~ical 
significance. Many of the suggestions put forward are 
obvious variations of the many possible esters which can 
be obtained and the inventive capacity exhibited lias 
not been of a high order. Long-range research on 
mctliods of production of the more widely used solvents 
lias been the feature of the year's activities, and Dr. 
T. H. Durrans shows in his review of the industry that 
the realisation of some of these ambitions may pro- 
foundly affect the situation and cause a shift in the 
area of production which may be detrimental to this 
country. 

No striking novelty has been noted in the realm of 
fatty oils and soaps, technical movements during 1934 
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lrav~ng been directed more to coping with economic 
pressure of various kinds. Professor T. P. Hilditch 
tells us that in connection with the manufacture of soap 
the progress in the production of highly eficient deter- 
gents of the so-called sulphonated type must be 
regarded seriously, even if it is unlikely on the ground. 
of production costs that these will be active co~npetitors 
with ordinary soaps for some time to come. There is a 
continued increase in the demand for preparations of 
the flake or powder types as distinct from the older bar 
soap. Some of the most conspicuous advances during 
tlie year have been concerned with the prevention of 
spoilage of fats and soaps during storage, while 
the outstanding achievement in the pure chemistry of 
fats has been the first complete synthesis of oleic and 
elaidic acids by Noller and Bannerot. In methods of 
techniral analysis, tiiscussion has continued with 
referencc to the comparative merits of different pro- 
cedure for the determination of iodine values and of 
the acetyl values of fats. 

" A year of improving trade." That is tlie epiton~c 
of 1934 so far as plant is concerned. Work is going in 
plenty. Inquiries are niultitudinous. More than one 
order has been lost through the sheer impossibility of 
making estimates in time. If any consi(lerah1c propor- 
tion of the work for whiclr esti~iiatcs are heing got out 
really matures, the plant manufacturers arc it1 for a 
boom. The manufacturers of ;team boilers arc worki~ig 
with a satisfactory volume of orders; tliat fact has been 
suggested as  indicative of the better spirit ahroad. If 
holler users think a trade improvement is likely to he 
teniporary, they push their oltl Lancashires a little 
hartler. If they tllilik it is to be permanent, they ad11 
to their boiler capacity. It is virtually i~npossiblc to 
give any precise account of the activities of t l ~ c  
chc~rrical plant manufacturer's work tluring the past 
year. That is not a confession of ignorance; it is a 
challenge to the sales methods of our enginecring firms. 
On previous occasions we have waggled a denunciatory 
finger at the chemical manufacturer who still maintains 
the Victorian atmosphere of secrecy concerning his 
doings. The manufacturer of chemical plant has far 
less cause for silence about his activities than has the 
manufacturers of chemicals. 

The British chemical plant manufacturer in his work- 
ing of metals is unsurpassed. Very seldom indeed is it 
necessary to go abroad for plant. Whenever there is 
difficulty in finding a British maker conlpetent to under- 
take manufacture, a line to the British Chemical 
Plant Manufacturers' Association will in most instances 
solve the difficulty. When foreign anti British plant is 
compared it is not infrequently found that the British 
plant is a little more expensive. It is of extreme import- 
ance that mere figures in & s. d .  should not be made the 
criterion of value; even if value and price are apparently 
coincident there is the further ohjection to foreign plant 
that the foreigner is a lbng way away and that it is 
much more difficult to get compensation for t~~isatis- 
factory goods from a foreign firm t h a ~ ~  from an English 
firm. Price must not be the criterior~ of value; that 
motto should be prominently displayed on every buyer's 
desk. Perhaps the unskilled buyer is the greatest hug- 
bear in industry to-day. An example which has 
recently come under our notice may suffice to explain 
this point. A firm specialising in the erection of plant. 

making nothing, .I)ut designing ant1 erecting plant 
bougl~t outside, has in charge of the buying a man who 
for many years has been with tlie concern In a clerical 
capacity anti llas never seen an cngi~leerir~g works from 
the insitlr. This ~ n a ~ i ' s  idea of buying is to start a 
" Dutch auction " for eaclr item, whether worth a few 
sllill~ngs or thousands of pounds. Having rctlusetl 
prices to the hare rniniululn, thc lowest tcnclcrcr is then 
tolti that someone is llrlow him, I~ut  that a furtllcr 
reduction will get Ili~n the ortlcr. Tco often in these 
days the n~anufacturer bites and the rrsult is a contract 
that leaves no profit for the maker if lic is conscientious, 
or, alternatively, that leaves the ultimate purcl~aser 
with an article not so reliable as that for which lie 
originally paid tlre main contractors. This buyer is 
described by his employers as " kcen "--insteat1 of 
" stupitl." A contract slt i~ul~l ncvcr I I C  scttlctl on 
price, unless qual~ty of wurkrnansl~ip, ~natcrials and 
design, anti all those i~~~punt ler i~i i l ia  that constitutc 
value have heen taken into account. Tllat is one of tlic 
~rlajor lessorls of 1934. 

Another important featnrc is thr t~rcrssity for more 
specialisatio~~ among Ihr n~anulacturrrs of cllc~ri~cal 
plant. Many firms can n~ake a goo11 article whrn solllr- 
one l ~ a s  rlesignctl 11 lor t l~rm a1111 has ilotlr all Ihc 
(Ionkey-work of tlr~velnl~~nent. Frw I~avc* q ) r c ~ a l i i r ~ l  
111 a particular 11la11t v) that t l~ ry  know i t  ,insitLr-or~t 
anti call talk ahout 11 to tlle cl~c.~~~ical ~~~anulacturer  w1l11 
tlie weight tliat ~(JIIICS along fro111 superior cxprriencc~. 
Thc chen~ical manufacturer l~i~i~sel f  is partly rrsl~onsil~lc 
for this since lic often tloes not invite thc maker to see 
his plant again once it has rntcrerl t l ~ e  cller~~ical works. 
Even so, l~owcver, t11r ~najc,r t a r ~ i ~  i~rh wit11 t l ~ r  plant 
maker, who, in   no st ~ n s t a ~ ~ c r s ,  trics to tacklr any ant1 
cvcry jo11 witllout a sk~llrtl c11r111ical c~~g inc r r  ul)r~ll 11ih 

staff. How that spccial~sat~o~l is to 1)c I ) ro~~g l~ t  al~out 
it is not our duty to suggest. It has hccn achirvcd in 
other closely allictl industries, usually as thr rcsult of 
patt~itc(i processes, hut much c l ~ e ~ n ~ c a l  plant is semi- 
standard and is not coveretl 11y patcnts. A poss~hlc 
way out would be the provisio~l of a cc~ltral clie~i~ical 
engineering consulting body, wl~ich woul(l liantllc all 
projects, would design anti tliscuss with cl~ents ant1 
would then put out tlre work oi manufacture t o g  
memhers of the Plant Manufacturers' Association. 

Socially, the clic~nical industry has well maintai~lcd 
its activities tluring the past twelve months. We have 
heen amazed lately, in revising tlir particulars of 
cherilical anti allied organ~sations for the 1935 e d i t i o ~ ~  
of THE CHEMICAL AGE Year Book, to notice the large 
numher of new societies that have come into heing in 
tlie last twelvr or eighteen ~nonths. Althougl~ some of 
the oltier societies show a sliglrt falling olf in member- 
ship, anti others report that they have had great diffi- 
cutly in maintaining their strength, there has been a 
tiefinite consolidation of eflort, and our pages have 
hornr t r s t i ~ ~ ~ o n y  to the vast amount of thought and 
mtc.rprisc that 11as bre11 applied to the presentation of 
Ilal>ersnn every co~iceivahle aspect or chcn~iral rrscarch 
and practice. So far as the prrsonnl wclfarr of the 
individual is concerned, we need only itlent ion thr good 
work done by tlie .Institute of Chemistry and hy the 
unemployment department of the British Association of 
Chemists, to indicate how thoroughly the organisations 
carry out their functions. 
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Simmons and Osborn (" Ind. Eng. Chem.," 1934, 26, 529) 
state that the actual free volume of an absorption tower 1s 
an inverse function of the rate of liquid flow and that its use 
simplifies the equations for absorption coefficients. Hollings 
and Silver (I' Trans. Inst. Chem. Eng.," 1934, 12, 49) discuss 
the physical laxvs of equilibrium between gas and solution 
on the basis of the trro film theory, and, although they do not 
contribute anything fresh to the development of this aspect of 
chemical engineering theory, they present useful confirmatory 
evidence with particular reference to the washing of illumina- 
ting gas. Keyes ("J.S.C.I." 1934, 5.7, 692) published a study 
of the absorption of sulphur dioxide from flue gases. 

Distillation 

Practice precedes theory in many aspects of distillation, 
but Underwood (" Trans. Inst. Chem. Eng.," 1934)~ in a 
paper continuing his previous mathematical studies of this 
subject, has derived general equations for the determination 
of plate efficiency in fractionating columns for complex mix- 
tures, which does much to lessen this breach. Meyer ("Trans. 
Inst. Chem. Eng.," 1934, 12, 96) has aided him in the good 
work, by developing a method for the calculation of the pro- 
ducts obtained from the distillation of infinite component mix- 
tures by batch distillation and equilibrium flash vaporisation, 
which requires neither molecular weight nor specific gravity 
data, the conclusions finding full experimental support. 

Sonders and Brow ( I '  Ind. Eng. Chem.," 1934, 26, 98) have 
investigated the question of the effect of entrainment on the 
capacity of a column. A theoretical equation is derived to de- 
termine the vapour velocity necessary for entrainment. From 
this they calculate a factor for maximum capacity, and by 
rneans of curves show the relationship between the maximum 
capacity and the plate distance, and also the effect of various 
operating factors, such as introduction of the reflux at  various 
levels and the withdrawal of side streams. Another paper of 
practical significance for the design of fractionating columns 
is by Rogers and Thiele (" Ind. Eng. Chem.," 1934, 26,. 5,24), 
r h o  have studied the effect of different operating condlt~ons 
on the pressure drop in bubble cap columns using a single 
t~iangular  or rectangular slot. 

The literature of chemical engineering contains scarce 
mention of agitator efficiencies, and data useful for the design 
of inisers or agitators, is practically non-existent, hence 
studies, such as  those bv Hixson and Wilkens ( ' I  Ind. Ene. 

oi equilibrium in a three-component system, a method also 
being given to deal with the practical case when the ideal 
equilibrium is not fully established. 

Although the development of alloys for the construction of 
chemical plant is all-important to the furtherance of chemical 
engineering practice, i t  is such a vast subject and publica- 
tions so numerous that it must be considered separately and 
to fall outside the scope of the present article. hlention 
must be made, however, of the special materials of construc- 
tion number of one of the technical publications ("Chem. Met. 
I<ng.," October, 1934) in which current practice 1s r!.stem- 
matically summarised. Mention can also he made of a paper 
hy Perry i d '  Paint and \Tarnish Prod. Mgr.," 1934, 10, No. 
7. c )  on a studv of the action of various chemicals uvon 
biffFrent woods ised for chemical tanks, from which it iras 
concluded that wooden tanks can he used for practically all 
commercial solutions in reasonable concentrations, cypress, 
pine and fir being the most suitable woods: and nitric acid 
and caustic soda have the most pronouiiced action on r~ood.  
Attention must also be called to a small treatise by Stevens 
and Donald on rubber in chemical enginrcring, published by 
the Rubher Growers' 8ssociation. In connection with rubber 
and its derivatives, Tlriss ("J.S.C.I." 1934, 53, 723) con- 
tributes an  article on the character of rubber as a chem~cally- 
resistant material; Coolahan ("J.S.C.I.," 1934, 53, 630) 
publishes an article on Tornesit; and chlorinated rubber also 
receives further mention ("J.S.C.I.," 1934, 5.1, 761). 

With regard to general chemical plant construction, the 
list of cements and their properties recently published (" Ind. 
Chem.," 1933, 9, 381) receives further additions ( ' I  Ind. 
Eng. Chem.," Ne\rs led., October 10, 103.1; see also Olile, 
" Chem. Met. Eng.," 1931, 41, 10). Gaskets receive treat- 
ment in two articles, one by Sandstrom (" Chem. Met. Eng.," 
1934, 41, 130), and one by Perry (" Chem. Met. Rng.," 193!, 
41, ~gd),  the former giving an account of stress-stram 
hehaviour, with especial reference to pressure vessels. hudi- 
bert and Raineau (" Ann. coml)ustil)le~ liqoides," 1934, 9 ,  
203) discuss the construction of cylindrical pressure vessels 
for chemical processes, making special reference to the design 
of vessels for operation in contact with hydrogen at  high 
temperatures, such as in hydrogenation processes. Rfann and 
Parkes ("J.S.C.I.," 193.4, 53, 847, 9 7 )  g i r r  a practical account 
of the prohlem of tar st111 corrosion. 

~hr rn . , '  1933, 2,f, 1198) hnd those by White and Sumerfoyd 
(" Ind. Eng, Chem.," 1934, 26, 82), on the performance of 
agitators in liquid-solid svstems, tend to fulfil a long-felt 

Colour Users' Association 
want for desien vurvoses. The latter inrestieators carried Some Valuable Achievements 
out sieve analyse; of $and in water drawn from tarious points 
in a tank in which an agitator 1vas in operation. Their 
results afforded definite evidence that classification occurred 
under the conditions of their experiments. Further work on 
similar lines to determine the optimum design and operating 
conditions is still necessary. 

Foaming in Boilers 

Foulk and Whirl ( ' I  Ind. Eng. Chem.," 1934, 26, 263) htve' 
contributed a further paper to the former's already extenslve 
studies on the problem of foaming of water in hoilers, the 
present paper dealing with the loss of foam stabilising pro- 
perties of suspended solid matter a t  high hoiler pressures. I t  
was found that finely polvdered sub~tances, which are not 
readily wetted by water, tend to stahilise the foam on introduc- 
tion into a boiler, but, owing to a change in the wettahility 
as the boiling proceeds, the solids soon lose their stabilising 
properties by being removed from the sphere of action in the 
surface films. Lexis (" Power Engineer," December, 1934) 
has reviewed the present state of kno~vledge on the foaming 
in boilers, and advances the suggestion that this change in 
wettability is due to the gradual removal of a surface film 
of adsorbed gases on the solid particles. He also suggests a 
mechanism of the action of anti-foams, which often contain 
polar hydroxyl groupings, in being involved in the orienta- 
tion of the molecules of the anti-foaming agent, e.g., castor 
oil, at the surface of the films in the foam. These suggestions 
need experimental verification. 

Hunter and Nash ("J.S.C.I.," 1 y 4 ,  53, 95T; see also 
"J.S.C.I.," 1932, 51, 285T) have appl~ed phase rule graph~cal 
methods to the design of liquid-liquid contact equipment, 
triangular co-ordinates being employed for the representation 

FOR the Colour Users' Association the year has heen a period 
of important 1vork and valiial~le achievements, and the council 
is confident that the n8hole-hearted support of colour users 
will be forthcoming for the work that lies nhcad in the safe- 
guarding of their interests. The outstanding event has been * 
the passing of the Dyestuffs llmport Rrgulation) Act, 1934. 
The present position is that the 1920 Act becomes permanent 
and the importation of dyestuffs is prohibited except undqr 
licences granted upon the recommendations of the Dyestuffs 
Advisory Licensing Committee. nyrstuffs are not to he 
subject to import duties but intermediates are still subject to 
10 per cent. tariff. The Import Duties Advisory Committee 
is constituted an appeal hoard to which representations may 
be made by interested parties who consider they are unduly 
prejudiced on price grounds. A joint standing committee has 
been set up. 

The situation arising from claims made in respect of 
dermatitis alleged to he caused by dyed materials ha4 been 
considered by the council, and steps have been taken along 
with other interested bodies to investigate the wholr matter. 
A small committee has been set up representing dve-users 
and dye-makers, with a view to collating all available in- 
formation and seeking the best legal and technical advice. 

The work of the joint technical committee, consisting of 
four dye-makers and four dye-users, has contrilmted largely 
to the smooth working of the Dyestuffs Act and to the speedy 
dealing with applications for licences. The year has been an 
active one and the council has been called together frequently, 
principally to deal with the Import Duties Advicorv Com- 
mittee's report, the Dyestuffs Act, representation on the Dve- 
stuffs Advisory Licensing Committee, the intermediates 
question, and dermatitis. 
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Textile Bleaching, I 
T ir some~rhat ironical that although methods of colour- 
ing and ti~iishing are constautly being improved, the 

'margins of protit allowed to the dyer and finisher 
me continually being decreased. In both the woven and 
knitted trades, prices for bleaching, dyeing and finishing 
have steadily come doxvn during the past year until most 
films find it difficult to secure a profit. The reason for this 
is not far to seek. The dyeing aiid finishing plant available 
is capable of dealing with much more textile material than 
is at present in demand. Consequently, there is exceptionally 
keen competition for the work that is to be had. Attention 
i; drawn to this econo~uir situation in the dyeing and finish- 
ing t r a d c ~  because it has an  important bearing on technical 
progress. It is mainly in dyeing and finishing works that 
research is carried out for the discovery of improved methods. 
This research involves expenditure and if the profit margins 
are small then there is likelihood of a curtailment of re- 
search costs. Price cutting when carried too far is thus able 
to retard progress, and it is feared that this point is now 
being reached. 

Wool Processing 

During the past year quite a considerable amount of atten- 
tion has been given to wool processing. Early in the year 
S. K. Trotman and H. Horner published a paper dealing with 
the influence of sulphuric acid in the dyeing of wool with 
acid dyes (" J. Soc. Dyers Col.," 1934, $0, 65), and quite 
recently the absorption of acid dyes by ~vool has formed the 
sul~ject of researches by J. B. Speakman and his collaborators 
(ibid., 342 and 348). S. R. Trotman, H. S. Bell and H. 
S;~underson ("J.S.C.I.," 1934, 53, 267T) have also investi- 
gated the effect of chlorination upon the affinity of wool for 
acid dyes. 

i\'hrti !roo1 i\ d!.cd ~ r i t h  an acid dye in the presence of 
solpliuric arid tlirrc is absorption of both acid and dye. The 
:lmoirnt of dyc a1)sorbed increases directly with that of the 
acid up to a ma~in lum of about 9 per cent. ; the al>sorption 
of sulphurir acid tn1rt.s place rapidly and reaches a maximum 
Ix>foi-e the dyr does since this is al~sorhed slightly more slowly. 
T h c v  facts were elucidated Ijy dyeing wool at  the boil for 
3 hoitrs rrith 1 0  per cent. of Indigocarmine, 6 per cent. of 
sulphurir acid, ;tnd zo per cent. of C;lauber's salt. When the 
amr~uiit of sulphuric acid present in the dyehath is 6 per cent. 
p~nctirally all the absorption of acid is complete within the 
fi15t houl-, but 1)); increasing the acid concentration to lo per 
cent. the period for maximum acid absorption is reduced to 
one half-hour. Absorption of acid and dye is similar when 
hydrochloric acid is used instead of sulphoric acid, but lrith 
acetic acid considerably less dye and acid are absorbed by 
the ~vool. ,411 these facts are of importance in the dyeing of 
wool goods where levelling difficulties are met with. 

Hitlierto, an objection to the chemical theory of dyeing wool 
with acid dyes has been that de-aminated !!rnol has been found 
hy various workers to have an affinity for dyes not sub. 
stantially different fro111 that of ordinary wool. IVool is 
known to contain amino groups and it is reasonable to assume 
that in dyeing these combine with the colour acid and also 
that the amount of dye so fixed within the wool would be 
proportional to the amino content. These amino groups can 
be removed by treating the ~vool with nitrous acid (de-amina- 
tion) so that the affinity of the wool for acid dyes should then 
be considerably less. Benz and Farrell ("J.S.C.I.," 1897, 
16, 4d), Paddon (" J. Phys. Chem.," 1922, 26, 384) and 
Trotman ("J.S.C.I.," 1924, go, 77) have not found this to be 
the case. Quite recently, however, J. B. Speakman and E. 
Stott ("  J. Soc. Dyers Col.," 1934, 50, 341) have re-investi- 
gated this point and have been able to reconcile the facts 
with the chemical theory of dyeing. 

Affinity of Wool for Dyes 
Speakman points out that the affinity of wool for acid dyes 

must not he attributed entirely to the preseiice of amino 
groups but d i ~ e  regard most be paid to the basic character 
of the amino groups which are present. Thus, if ~vool could 
be completely de-aminated then it is nillikely that rvool would 
have absolutely no affinity for acid dyes. At the most, there- 

Iyeing and Finishing 
By A. J. Hall, B.Sc., F.I.C., F.T.I. 

fore, de-amination could only produce a lorrering of its dye- 
stuff atfinity. But, in addition to this, Speakman points out 
that it is most difficult, if not impossible, to effect a complete 
removal of the amino groups with nitrous acid, since the 
guanidine group of arginine (this is the main basic,amino- 
acid of wool) reacts extremely slowly with nitrous acid and 
drastic treatment is necessarv to ensure complete reaction. 
IVhen such drastic treatmen< is applied to ~vool it is found 
that the resulting de-aminated \roo1 has much less affinity 
for dyes than before. Thus, the main objection to the chemi- 
cal theory of dyeing is remcved. 

General practical experience sho~r-s that ~ roo l  which has 
been chlorinated (as in the non-shrink process) is liable to 
dye unevenly during the application of acid and basic dyes. 
l'lie chloritiated wool usually dyes deeper than before 
chlorination and the unevenness of dyeing is probably due to 
uneven penetration by the chlorine. But, according to Trot- 
man, Bell and Saundersoli (supm) a further notable property 
of chlorinated wool is that it absorbs dyes very rapidly. When 
chlorinated and non-chlorinated xrools are dyed together with 
a moderate amount of acid dye it is found that practically 
all the dye goes on to the chlorinated ~vool, and this latter 
property has now been utilised as the basis of a control test 
in the non-shrink processing of wool materials. 

In the non-shrink process, wool is treated with chlorine 
liquors until 2 j  to 35 per cent. of the wool fibres appear under 
the microscope to have their epithelial scales removed or  
damaged. The inore drastic is the chlorination, the larger is 
the numl~er of damaged fibres, but chlorination should not be 
carried further than the above-mentioned limits, otherwise the 
~vool loses most of iti durability. I t  is now proposed to 
determine the degree of chlorination by dyeing the wool under 
standard conditions and ascertaining the amount of dye 
absorbed. Trotman and his collalmrators find that the dye- 
stuff absorption of satisfactorily chlorinated ~vool should not 
exceed 0.35 millimols of Kiton Red G per loo grams of wool. 

Non-Shrinking Wool 

Progreis during the past year in the treatment of ~vool 
materials has also been definitely marked by the discovery of 
a new non-shrink process for ~vool, details of which are to be 
found in Brit. Pat. 417,719. This discovery was made in the 
laboratories of the Wool Industries Research Association at  
Torridon. Briefly stated, the process consists of treating 
wool with chlorine gas under defined conditions and then re- 
moviiig this by passing through the 1i.001 a current of air 
follo~ved by washing with water which may contain an anti. 
chlor. The success of the process is due to the manner in 
which the wool is treated with the chlorine, evenness of pene- 
tration being secured by first exhausting the wool of occluded 
air within a closed chamber connected to vacuum. It is 
claimed that wool in all its forms (loose fibres, yarns and 
manufactured articles) can be made unshrinkable by this pro- 
cess aild that instead of losing strength the treated wool is 
actually 30 to 50 per cent. stronger. After chlorination by 
this process loose wool is more adaptable to spinning. 

Factors which affect the level dyeing of acid dyes on wool 
have been investigated by J. B. Speakman and H. Clegg ( I '  J. 
Soc. Dyers Col.," 1934, 50, 348), and their conclusions a r e  
particularly interesting. I t  seems that the levelling pro. 
perties of acid dyes are intimately related to their colloid 
character in aqueous solution, this fact having been deter- 
mined by comparing the minimum concentrations of sodium 
chloride and sulphuric acid needed to precipitate such dyes 
from solution and the amounts of dye unexhausted (during 
dyeing) in the presence of high concentrations of sodium 
sulphate. As a dyestuff solution becomes more colloidal so 
it is the less likely to yield well-levelled dyeings. The ten- 
dency for a dye to become colloidal in an acid dyebath 
increases with the molecular weight of the dye and decreases 
with increasing degree of sulphonation. The best levelling 
properties are to he found in dyes having their sulphonic acid 
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groups far removed from the azo group and from each other. 
Tunlitig now to rayon, it must be noticed tha t  quite a large 

amount of research has been devoted to improving methods 
for producing rayon and rayon goods having a matt appear- 
ance. During the  past year the  vogue for delustred rayon 
materials has persisted atid it  would seem that  the  comitig 
year is likely to see no  change in  this v h i m  of fashion. 
F a l ~ r i c s  of viscose o r  cellulose acetate rayon can be made 
from delustred rayon yartis or they can he made with bright 
rayon yarns and afterwards delustred. I n  general, i t  is only 
by use of delustred rayon yarn  tha t  a pernianent mat t  appear- 
ance cat1 he obtained, for in  this case the yarli is produced 
by adding opaque pigmetits to the  rayon spinning solution. 
\\'hen delustrine forms par t  of the  finishing process the  

dyeing. I t  is pos\'il)le t o  use for this purpose tlie v:~rior~s 
~usolnble  bnrium compounds indicated ;tbove, but the si111ple5t 
method is tha t  of impregnating tlie rayon fnhric with a sus- 
pension of a colloidal clay, such a s  china clay or bentonite, 
followed by drying. I n  th is  maliner tlir rayon fibres bccotne 
covered with a tl i i t~ opaque film which lias the  r1isadvant:tge 
of being fairly easily removed by washing. I n  spite of this 
defect, huge quantities of delustred myon goods are  prodnced 
by this simple niethorl : ~ n d  numelous products are  now 11ring 
marketed lvhich c o ~ ~ s i - t  of p;l.;tes of  opaque insoluble w b -  
stances. Later  has  been suggested ;is a means for  secuting 
more permanelit adherence of the  opaque pigment particle. to 
the  rayoli. 

(To be m ~ r l i a ~ ~ r d . )  
reduced lustre is"secured 1% coating the  surface of the  rayon 
fibres with a superficial 1a);er of pigment (usually china clay 
o r  bentonite) a n d  this is easily removed by washing. Societv of Public Analvsts 

Delustred Rayon Yarns 
Ilelustred rayon yarns are  now almost a l l  prodncetl ~ r i t h  

titanium dioside. This  substance, !\-hen produced in a suit- 
able form, is the  most satisfactory substance so far  found for  
addillg to viscose and cellulose acetate solutions before spin- 
ning, because i t  is of a good white colour and is very iner t  
towards acids a n d  alkalies and, indeed, all  reagents ~ r i t h  ~ v h i c h  
rayon is likely t o  come in contact during bleaching, dyeing 
nnd finishing processes. l h e  delustring pigment 1s first 
obtained from titaniferous ores in the  form of ti tanium 
hydroxide, and although this mn be used for delustring rayon 
bv external application, it  is better for the purposes of spin- 
4 n g  delustred rayon directly to calcine it  until its refractive 
iildex is increased from 1.8 to about 2.7. T h e  higher is the  
refractive index the greater is its delustring power \!-hen added 
t o  a rayon spinning solntioti. T h e  titanium hydroxide must, 
however, not be excessively calcined, other~vise it cannot h e  
satisfactorily ground into particles sufficiently fine not to block 
t h e  spinnrrets. A disadvantage of ti tanium dioside i s  tha t  i t  
rausez a high rate of \rear and tear  on the  plant.  

Icecently it  has  been found that chlorinated diphenyl (Brit. 
Pat.  381,224) is useful f o r  adding to rayon spinning solutions 
a s  a delustrant; its refractive index is al)out 1.6 to 1.7, this 
heing somenshat less than that of ti tanium dioside. 011 

account of this 1on.er r e f ~ i c t i v e  indes  it has therefore h r r n  
recommended (Brit. Pat.  409,62j) to use niistureq of ti tanium 
dioside arid chlorinated diphenrl.  Itiiproverl niethotls of pro- 
d u c i ~ t g  titanium dioxide s;,italde for delostritig are d i s c l o r d  
in Brit. Pat.  405,669. 

Prevention of Fading 
I?ai-ly in  t h e  use of delustred rnyon containing titanium 

dioside it  was noticed tha t  the  opaque pigment could accele- 
rate the farling in sunlight of dyes prrsent in the  rayon. 
'l'lius, deluitred viirose stockings, washed and hung out to 
dry  in sunl ig l~t ,  Irere foiind t o  fade extremely rapidly. 
For ther  experience shorred that t h e  fading tool.; place parti- 
cularly ~vhett the  stockings were wet during exposure t o  light. 
ITltimately it 11-ns ascertained tha t  the  true cxuse of the  trouble 
(S;utidoz Clientical Company ; "J.S.C. I.," 1034, 5.7, 34) I ~ : I S  

tha t  in the  pl-esence of glycerine (this could be present in the  
rayon a s  ;I manufacturing residur) the  titanium dioside 
b t c : ~ i i ~ r  photo-sensitive so tha t  it could I)e reversibly reduced 
to titanous os idc  and in these changes it  catalytically affect? 
organic rlyrs. r e r t a i n  dyes have  been found to 1)r compara- 
tively imniuiir to this peculiar action of tit:~nium dioxide 
2nd t h e w  have heen selected by various dyemakers and recom- 
mrnderl for  uir, with delustred rayon. L. Iiciner ("Tesilhcr.," 
1934, 1.5, I IS) has  discussed this matter fully in rrferettce to 
hot11 viscose and cellulose acetate rayons. 

.%lthough it is possible to secure good d e l u ~ t r i n g  of viscose 
rayon 11y treating it  successively v i t h  solutions of barium 
rhlor idr  and sodium sulphate so that insoluble harium 
sulphatr is deposited n-ithin the  fibres, there are  several dis- 
advantagrs  of this delustring process. Lately, alternative 
methods have been disclosed. Thus, according to Brit. Pa t .  
408,24o barium stannate (formed from barium chloride and 
all alkali  stannate) a n d  barium tungstate (Brit. Pat. 4 i~ ,S22)  
are  more effective delustrants than barium sulphate. 
Aluminium sulpho-acetate o r  aluminium formate can also be 
used (Brit. Pat.  401,477) for  delustring rayons. 

Practical dyers now find tha t  they h a r e  considerable 
quantities of rayon materials which require t o  he  dulled after 

The Year's Papers 

'THE Society of Public A~ialysts,  whose president is Mr. John 
Evans, now has 740 mernl~et-s. Dur ing the  year papers con- 
cerned with e \ r r y  I)ranclt of analytical chmiistry have been 
read a n d  di<cuised a t  t h e  nieetings and subserluently pull- 
lished in  the  " .\n;ilyst." Several of tlirse papers have  heen 
the  outconir of ~ r o r k  done under  the  Society's analytical in- 
vestigation schemt,, a l thougl~ chemists who undertake surh  
work are  ~ i o t  ~iececsarily nrcmhcts of tltc Society. 
problems are  still heing investigated. 

T h e  follo!ri~~g pithlications have  also I)een ipsued 1):. the  
Society: ' I  Fifty Years of the  Society of Pul>lic i\nalysts,' ' 
comprising Dr. I)yerls remitiisrenres of the  Society since its 
inception in 187.4 and a coniplete survey of the  activities of 
the  Society, ~ r l ~ t c h  is practically a n  epitome of the  progress 
of analysis dur ing  the  period (price 12.. Od.): and " 12 B ~ l ~ l i o -  
gmphy of cert;~in Heavy h113tal5 occurring in Food and 
I3iological hlatrri.rl," in which the  re t r r rncrs  are  cla-siiied 
(rvith a prbci, of their contents) under the  respective metal.; 
(price 3%). 

T h e  Xorth of 1:ngland arction II:I.; lirlrl t r j iu l i~r  mrr t ings  
for  papers and discussions, :lnd a t  t11r s o n ~ m r r  mrr t ing  of 
tlir srctinii a lecture lvas g i a ? t ~  h!. I'rofriror I.aurir, I).Sc., 
oti " Old illaster; and nlodrtn 1:orgrriri.'' T'i t t t ic~~lnrs 
rrg:lrdi~ig the Socirt!. r:llt Ihr 1111t:1itir~rI I I I I I ~  tlir rrcrrt:lry, S5 
I<rrleston Souare. S.T\-. I .  

Newcastle Chemical Industry Club 
Losses by Death and Removal 

TIIE Se!vc:~stlc i ' h r m i r i ~ l  Inrln.tty C l u l ~  11as rontinued to 
serve a useful purl>o.c for >cicnLish ill tlic Scwcastle-upon- 
Tyne and Sortli-1::l.t ( ' I I ; IS~ a r m  dur ing the p:st ).ear 1111rIer 
the presidency of 1)s. J. '1'. I)unn. 111.. TI. Donford Smith 
h a s  agaln  provi*11 i1 popular chirirti1an of committee, a n d  i t  i s  
pleasing to recortl : ~ ~ t o t B ~ r  S~ICCPSSIIII year : I I I ~  a11 increa>e 
in mcm1)ersliip. l'llc cxp.insinn of t l ~ r  l i h ~ a r y  has heen somr- 
what cultailed 11y the f:illii~g-OR ill sith~criptions from local 
firms owing tn the r o i i t i t ~ ~ ~ r ~ l  it1rlt1~tri:il de~~rrss io t i .  I t  is 
gratifying, hon-rrer, tha t  rome firms :it~rI individuals h a l e  
co~,tinuerl their supl~or t  t,rell u~i r l r r  S I I ~ I I  t ly ing  ctrc~ttnst:tl lc~s 
and they deserve g t r v t  credit. 

'She club ha.; b r c ~ i  ~ ~ t i I r ~ ~ ~ t ~ i t t : ~ l r  in losing sotite 1jr01iiine11t 
'meml,ers, one being hlr. Francis d r  (;isl)ert, tlir ;Arctic e l -  
p l o ~ e r  and scirntist, who dicrl in JIII) last. It is ltoprd tha t  
the  results of Fome of his 1 ~ 0 r k  lvill I I P  plll)li~llrd. .Inotlir.! 
death was  tha t  of Mr. :2nioc Sliaw, n-ho \ ras  liillrd when on 
duty by thc  tragic ~ ~ p l n s i o n  a t  \\-a.liiny;ton, ('o. Durham.  
T h e  cluh has  lo<t, by resignation, a formrr  lion. secretary, 
Mr. G. B. FIoxvarth, who has lclt  E ~ ~ g l a n d  to t a k r  111, the  poct 
of fuel adviser to the  Covrrnment ol  Ke\v Sor~tli  TTaleh. 
1.ectures and tallis have c n l ~ r r r d  a n i d c  range  of  suhjectz. 
including "13eraldry." hy Mr. Applehy hlillcr, " Science and 
the  Drama," 11y Mr. Herhert 1. Scott, of the People's Theatre, 
Nervcnstle, and " T h e  Measurement of Colour in  the  Soap< 
and Detergents Indnstry," by Mr. 13. S. Priestley. There  is 
a n  item of particular intereqt in 1:ehroary next, when Mr. 
Russell Coddard, F.T..S., Curator of t h r  Haticock Museum, 
will open a disc115sion on " T h e  P r e = r ~ v a t i o n  of nluseunl 
Specimen?." 
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Recent Trends in the Nitrogen Industry 
\YIS( ;  ti1 the :~l)nortnal po\ition, especially in the  
.yntlirtic ; ~ r n m o i ~ i ; ~  ~ n d u \ t r y ,  In which the  capacity of 

O e x i s t i n g  ~ilatit. ib greatly in excess of deniatid for 
tiltrogenous fertilisers, the  amount of irork i n  this field 
has Ibeen far  less than during thr  development period; 
and thi.: trend ton-ardr ;r sni:~ller number of papers a n d  
pxtents has Ibre~i fi~vourcd Iby the grndnal stahilisatior, 
o i  technique referred to in 1:wt yexr's revieiv. Thus ,  
tlie German fixed nitrogeti plants are  it;ited to be x o r k -  
ing  ; ~ t  only j j  per crnt.  of their capacity, and the  erec- 
ti011 of iirir  pl:ititi ill the  (;erman nitrogen c;lttel has been. 
prohi l~i t rd  until 1940'. In (;re;~t I l ~ i t a i n ,  larger .ales of nitro- 
genous fertilisers to l~otiie coll.n!ners, compared irith those 
i l u l i t ~ g  tlir previous year, a rc  reported:, but export sales have 
declined. I t  will he remembered tha t  a t  one time t h e  rvorld 

By E. B. Maxted, D.Sc., Ph.D., F.I.C. 

gases. I n  pl;tce of bloniitg off the gas  directly from t ime 
to time, the  mixture is furthrt cotnpres~ed a ~ i d  circulated 
through auxiliary catalyst chambers a t  !he higher pressure, 
ivliereby more ammonia is obtained, the  gas  being finally 
l~loivn to 11-astr. In a modification of the  method', a p a l t  of 
the gases fro111 a primary circuit i.; a l loved to pass, a t  t h e  
same pressure, to a secondary ci~criit  containing a more active 
catalyst. I n  vie117 of the  argon content of atmospheric iiitro- 
gen and of the  passage of the  mhole of tha  carbon monoxide 
in the  impure hydro get^ into methatie, t h e  adoption of the  
most effective procedure for d e a l i ~ i g  with the  gradual  accu- 
tnulatiot~ of these is a factor of consider;rhle imoortance in  

c:~p:~city of synt l ic t~c  ;tnimonia plants iras bcitig illcreased a t  the economics of the 
a rate of t h e  order of 2w,m tons of nitrogen yearly. T h e  
;~nr icul tura l  nitroecti m;~t-l,et is vr rv  srli.~ttve to fi~ctors asso- Nitric Acid and Nitrates 
cEited ivitli confid;:nce a n d  with the genetal degree of pros- 
perity (illdeed, thi ,  may lrell :,ccount f,,r the incle;lse ill 

1x1 ijrevious revieirs the  use of lllultiple platinus11 or plati- 

home ,:lies, refcrri,rl t,, :Il,ove,; lvith gradn;ll 
llllm-alloy nets for the  oxidation of alnmollia to nittic acid 

c,f t he  ,rorld to nomal collditions, the of plalltn 
has I~ i , t , t i  discussed, the getleral riel\- being that,  :IS normally 

havillg capacities c~,mmr~lsural,le estilll~ltrd poten. 
~ e r a t e d ,  there is l i t t le advallrage ill e~11~lo) ing  more than 

, tial da~n:~n(l.;, I-:lther than lyith the ;lctu:ll i:lles during difi- 
pne thickness of gauze. 'I'he subject has h e n  brought UP 
again  by Handlortli  arid Kirsty, ivho claim the  use of j to 

cult time.;, may still  n o r ?  than ju-tified. hloreover, jo in srlles, It lT.oold be intelcsting to h:rve cornpara- 
apxrt fiotn this rational agricul'ural aspect, the  posirqsion of 
ac,rq,,;ltl., of a rr,crvr, l l l ~ l l l , ~ i a c t l l r i ~ l ~  capacity for 

tive figures f o r  the  convel-sion uilder these conditions, since 

fixed ,,itlogen is, of :lss,:t of  f,llldamental import. 
the  llumher clailned is f a r  greater that1 tha t  examined it1 
previous publications. :\ variation %~-Iiich certainly ~ v o u l d  

ancr  in exch country f rom the standpoint of national defence. ,,ell, to lead to merilanical has been described bv 
Synthesis of Ammonia 

(;enera1 procrdurr in this industry, iritli particular refer- 
rticr to the pl-:ictict. of the  S i t r o g e ~ i  I~:~igiticeritig Cotpora- 
tion, h ; ~ s  bero deztlt with by Hronn'. 111 the  course of an  
interesting ~ltscus\inn of  the  ir:~rious avail:ible ~iiethods of 
i i i t rogu~ ~i~; inot ; tc tu t r ,  elrctrulysis in tlir ordinary n.:~y, fol- 
lorred I1y tlie c o m p r e s s i o ~ ~  oI the gas, is rt;~tccl t o  lie more 
rconi~~itic;ll  ill IH;I' t~c i '  tlii~ti ~lt,ctrnlysi'. under pressurr.  Nor- 
t~titlly, honever, hydrogen for tlie synthesis is obtained from 
iolnt: to:-ti1 of iucl g;lL or a s  a11 ;~ l rcady rx i i t ing  by-product. 
1 ' 1 ; ~  par" :tl\o include. ;L number of chemical e~igineer lng  
d;lt;l. 

Srvcral pnpers and patent specifications deal ivith the  
elitnin;~tion of poi\oll.; from the  gases used, a n d  with t h e  
rltrct of tha commoner polsons r111 tlir output of ammonia. 
'lliu;, prr-cat;ilv.ts for tilts e l i r t ~ i ~ i a t l o i ~  of calbon monoxide 
have heen discuhscd by liamrolkiti  a n d  :Ivdeev;r". I n  addi- 
tion to nichel, nhicli  is ividzly use:l: natural t i tanoniagnrtitr  
was found t o  he effective a t  n tPmprratiire of 2500 to 3000 C. 
'The s:,mr a u t l ~ o r s  have also .;tudird tlir influence of tem- 
~ii. t ; i t~trc uli t h r  toxic elfrct of a given concentrntioi~ of r7 

p o i \ o ~ ~  iii the  sy t~t l ie ' i i~  itqelf, this effect being, a s  \voulrl I b r  

rxpected, less as tlie ivorkinl: tenipcrature is increa=ed. \Yith 
:,I> i ~ o n - l ~ o t a s h - a l u m i ~ ~ n  c:~t;rlyst a t  4joo, the  activity was 
clcl)re'iccl t o  30 per cent. of its original vnlur: by o.ooor per 
celll. of hydrogen culphide in the  reaction gase4, xvhereas, 
:IT jooo, ten times this concetitration of the  poison only re- 
cluccd tlir activity to 75 per cent. of its norm;~l va l i~e .  Simi- 
l;11-1y, pliosphitie is stated to be non-toxic above 5100, while, 
at n loiver tempmature, the  depression in  activity is reported 
to i.:~ry directly 11-it11 the  poiwn cotice~itration and inversely 
~ \ i t l i  tlir trmper:~ture. T h e  poi;otiitiji of ammonia catalysts 
by s ~ n a l l  c o n c c n t r a t i o ~ ~ i  of c;trl~on mot~oxide o r  oxygen has  
berti dealt  ~ v i t h  again by Kpschitein nnd Upolornikov", using 
a titanomagnetite catalyst. :Is has been previously observed, 
subseclue~it treatmelit with pure gases r r s t ~ r c s  the activity. 

T.ou(lr discusses meilsures for  avoiding the excessive acco- 
niulation of diluents such a s  argo:i and methane in the circuit 

? Ibld .  1')3.+, 30, :,OR. 
.c c c  (,I; ~ m .  et Ind.," 193+;, 32, 75'). 
' " J .  Chem. Ind. RuF.., 11133. 10, 3 1 ,  3;; PI Ilrit. Chem. ,4l>s.. 

I:, J1134. 451 959. 
VIhi$.. 1~13,. 1 0 ,  3 j ;  V Y  Ilrit. Cllrm. Abs., R, 1034, Sag. 
= ~1.s. r:,t. 1,03x,j<,n. 

1.:. .I. Taylor3. T h e  warp and the ;roof wires of the  ga&e 
are conztructed, respect~vely, of a nietal having a high 
mechanical strength, in  the  one case, and of a metal having 
a high catalytic activity, in  the  other. Suitable conibina- 
t i o t ~ s  are  platinum and platitiuni-rhodium. 

Base metal catalysts have cont i~lued to recpive attention. 
Thus! Fogleytu describes the preparation of cobalt-alumina in 
granular  form. T o  this end, cobalt nitrate and aluminium 
nitrate are  heated together. T h e  mass is gr:~tiulated, a n d  
tlie dust which remains is 1s1isc.d with a sulbsrquent batch. 
The preparation of cobalt oxide in a pure form for  the  osida- 
ti011 of ani~nonia  t o  nitric acid is treated by Bray", it1 tha t  
the  impurities i n  commercial cobalt a t e  removed by dissolv- 
i n g  this in  nitric acid and adding soffcietit alkali  to precipi- 
tate about j per cent. of the  cobalt, together irith the im- 
purities. T h e  remaining cobalt 1s precipitated separately and 
is used as the  oxide. Finally, an  intere>ting discussion of 
the  use of chromium oxide for the oxidation of ammonia has  
been contributed by Adadurov :uid Ast ro~chtschrnko '~ .  U'ith 
chrorniuni oxide supported on silica, yield? u p  to go per cent. 
s e r e  obtained a t  a temperature of 750° C. T h e  catalyst is 
preferably stahilised by the  addition of cobalt nitrate. 

Concentration by Enrichment 
Of the specifications dealing 17-ith the conversion t o  n i t r ic  

acid of the  nitrous gases resulting f rom the above osidation, 
those depending on concentration hy enrichment ; r e  of s p e c ~ a l  
interest. Tltis method of prepwing concentrated nitric acid 
is facilitated by the use of oxygen in place of a i r  for the  
ammonia oxidation reaction, by reason of the  high concen- 
tration of the  nitrogen oxides in  the product. r l c c o r d ~ t ~ g  t o  
procedure suggested by Caro and Frank", the  dilute n i t r ic  
acid resulting f rom primary condensation is mixed with t h e  
nitrogen peroxide obtained by cooling the  reaction gas  and 
sprayed a t  a temperature of joO o r  over, and a t  a pressure 
of zo atmospheres, into a tubular vessel 111 t h e  presence of 
oxygen, ivlien concentration by enr ichnent  takes place 
normally. 

' . \ tmoiph~rir Nitrog~n Col-purarion, 
* L1.S. I'z~t. r,q19.216. 
* U.S. Pat. 1,927.qh3. 

'* L!.S. I'at. 1,936,936. 
" U.S. Pat. 1,918,957. 
l2 " J .  Appl. Chrn,. Kuss.," 1933, 6, 

14. 1024, 236. 
'"lrit. Fat. 405,450 

Brit. 

1 0 q ;  
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The absorptio~i of nitrous gases by t~eatment with sulphuric 
acid of varying strengths is dealt \r.ith in Brit. Pat. So .  
413,828. '!he gases are dried by passage through sulphuric 
acid having a co~icentration exceeding 82 per cent., and are 
then absorbed in an acid of 72-85 per cent. strength. The 
preparation, from nitrous gases, of sodium nitrite containing 
as little nitrate as possible has been discussed by Handforth". 
The  products obtained during the absorptioll of these gases 
by alkalies depend not only on the ratio of uitrogen peroxide 
to nitric oxide in the gas but, to a greater degree, on the pH 
value of the alkali. A high value of this leads to a greater 
proportio~~ of nitrite; and it has been found more convenieilt 
and economical to use sodium carbonate in place of the 
hydroxide. Fresh sodium carbonate is added from time to 
time during the adsorption process. 

Improved procedure for the concentration of nitric acid is 
described by Haudforth, Kirst and Zeisberg'" A vertical 
concentration tolrer is employed in conjunction vith a series 
of heated horizo~ital tubes, in which the nitric acid vapour 
evolved flows in countercurrent to the liquid concentrated. 
For details of other proposed variants in the ope ratio^^ of 
nitric acid concentratio11 towers involving tlie use of sul- 
phuric acid, reference may be made to t'.S. Patelits 1,895,012 
and 1,896,287. It may also be noted that Kirstlo has pro- 
posed, for the co~~centration of nitric acid in nletallic vessels, 
that tlie !rail, which may be of chron~ium steel, should be 
maintained at  a temperature above the boiling point of the 
acid, in such a way that it does not come into etl'ective con- 
tact vith the liquid. Finally, the simultaneous production of 
sulphuric and nitric acid bas been considered. Ionas and 
Merkin" find that the presence of sulphur dioxide in am- 
monia does not in~prde the catalytic osicl;ltio~l of either com- 

. ponent by a plali~lum catalyst, although the tcinperature and 
time of contact I-cquired are very dift'ereot, and this result 
has little bearilig on the possible prepamtion of sulphuric 
acid. For the simultaneous production of the tlvo acids, 
hon.ever, a specification of Kachkaroff and h l a t i g n ~ o ' ~  may 
be consulted. The method iuvolved is a variation of the 
o~dinary sull~huric acid chamber process. 

Manufacture of Nitrates 
Various patents covering the n1anofactu1-e of nitrates have 

been published during the year. Thus, methods involving 
the use of zeolites in the preparation of sodiun~ or potassium 
nitrate have been claimed by the1 Sorsk Hydro-l<lektrisl,: 
Fvaelstofakt'" For instance, on passing a solution of cal- 
clum nitrate tl~rough a zeolite mass contailiing replaceable 
sodium, sodium nitrate is produced. The calcium zeolite is 
subsequently revivified in the usual way by the action of 
sodium chloride. Conditions for the economic preparation 
of potassium nitrate from nitric acid and potassiom sulphate 
in s o l ~ t i o ~ l  have been ~ r o r t e d  out by the Kali-Forschungs- 
:\ostalt"'. 'The concentrations of the salts are adjusted in 
such ;L \ray that, alter the separation of potassium nitrate 
crystals, the mother liquor is also saturated with respect to 
the double salt of pot:i>iium nitrate and potassiun~ hydrogen 
sulph:~te. The manufacture of mixed nitrates in a for111 
suitable for scattering in the course as their use as  fertilisers 
is described by Liischer". Thus, the doul)le calcium-ammo- 
ilium or calciom-pot:lssium nitrate is cryitallised out at  or 
near the boiling point of the solution, and the crystals oh- 
tained are mixed wilh a little calcium carbonate. A further 
procedure for preventing the c;il;ing of nitrates has been sug- 
gested by Wyler", who proposes the addition of a small per- 
centage of mater glass to ammonium nitrate. 

.-\ccording to the proposals of Rosenstein2< alkali nitrates 
are prepared by extracting with liquid ammonia the reactioii 
product obtained by treating sodium or potassium chloride 
with a liquid oxide of nitrogen. It has also been proposed 
to utilise the heat of ~ r~s ta l i i sa t ion  of ammonium nitrite in 

'' U.S. I'at. 1,903,815. 
'W.S .  Pz~ts. 1,922,278, 1,922,289 and r,q>X,i+9. 
' 0  11,s. Pat. 1,901,875. 
" " Tmns. Sci. Inst. Fertilisers hloscon.." 1n3:. 6 s :  ex. Brit. 

Chcm. Abs. 8,  1934, 272. 

Brit. I'at. zo2.22n. . . '* Rrit. Pats. 4oj,311 and 40j.313. 
Zo Rrit. P:lt 410,i7+ " L1.S. Pat. 1,926,492. 

the production of the dry salt". The hot solution of tlie 
salt is concentrated to incipient crystallisation by evapola- 
tion at  a reduced pressure. K h e n  crystallisation sets in, the 
heat evolved evaporates water and te~ids to produce a dry 
salt. Finally, the conditions ~vliich cause hygroscopicity i : ~  
ammonium nitrate mired with calcium carbonate have bee,, 
discussed hy Guyer and Schu t~e '~ .  

Other Ammonium Salts 
As in previous years, a number of patellts have heen pub- 

lished dealing with niinor variations in the production of 
ammoniuiii sulphate hy the ordi11:lry neutralisation process 
For instance. Atwater'" describes procedure in which ammo- 
nia gas is passed first through a saturation vessel containing 
ammonium sulphate together with a little sulphuric acid, a ~ i i  
subsequently througli ;i second saturator co~~taining aqueous 
sulphuric acid alone. The small crystals formed in the second 
saturator are returned to the first tank, wilere they grow into 
large crystals. Among the rracte products which have heen 
suggested as ra1r material for the l r ianr~fnct~~re of amnioniu~n 
sulphate, the sulphuric acid sluclgt! r e su l t i~~g  from the refininji 
of petroleum has been proposed lbv the Batuafsche l'etroleu~n 
Maatsch." Other specifirations dealing with the production 
of ammonium sulphalc are those of vnn :IckerenZJ ~vhicli 
refers to the drying of this s:ilt, : ~ i i r l  that of Cashmore, Clif- 
fold and Imperial Cllcmical Ind1i.trirs", which relates to the 
production of potassil~m anlmolilnni sulphate by a cyclic solu- 
tion process. 

A11 interesting method of rt>p:irating nmnionium chloride 
from alk;lli nit~-att~s is dcscri l~~d I)!. the lntrrcssen (kmein- 
schaft"'. If a solution, a.hirli i. .;ltur,lted both with rerpect 
to ammonium chlori~lc :ui~l to pot:~.iium nitrate, is agitated 
with a small percent;~ge of olcic ;\rid, the froth is found to 
contain a consider:lble proportinn of the ;~ml~ionium chloridr 
This froth is sepa~ated and brotc~i  don.11, ;incl the oleic acid 
is re-used. Cole3' has protected a variation for the recovery 
of ammonium chloride f ~ o n ~  Solr :~y liquors, which r o ~ i t a i ~ ~  
$odium chloride, ammonium carI>onate and ammonium chlor- 
ide. Calcium chloride is added to prvcipitnte the carbonate, 
then carbon dioxide is passed to prccipitatc the calcirrm. I:rei, 
ammonia is reinoved by stenin :itid, finally, the solution i i  
evaporated to a stage juit above that at 1vhicl1 st~dium c h l r ~ r i d ~ ~  
separates, when it is cooled for the crystallisation of the 
a~n~no!iium chloride. 

Cyanides and Cyanamides 
The nse of sulphur dioxide :I? a .tal~ili\-r in the prepara- 

tion of hydracyanic acid has bwn protcct1.d by the Hoesilel- 
and Hasslachrr Cbenlical Co.:'?. The hydrocyanic ncid is 
pn)duced by a l l o ~ v i ~ ~ g  an alkali cyanide to rrart with an acid 
in the presence of a little sodiunr sulphite, which is previou.;ly 
mixed ~r i th  the cya~iidc~. I'or the f~~rm:~ t i \~ l i  of sodium cyan- 
ide by the action of sodium on c:llcium cy;~~i:imide, referc~icr 
may bc made to a ipccification of P~;t~ihr:'.'. The crud? 
c).anamide is heated rvith sodium to a trmperature ahove 
goo0 C. illention ni:y be m:de of a method of rapidly drying 
sodium cyanide ~ r i t l ~  n~ininium dcconiposition, also due to 
Planlie". The c\~;inide is allowed to fall on to a hot metallic 
surface, from which tlie solid is immediately removed. Finally, 
tlie produrtion of calrium cyanamide in stable granular form is 
treated in a patent of tlie An~crira~i  ('yananii<l Co. and Cox:". 
A little water is added to the crude product.; in order to rract 
with the calcium carbide, follont.d by :I \mall quantity of 
nitric acid in order to form ca l r i~~ tn  nitratc, which is s t a t ~ d  
to act as a 1)inder. The mass is dried at a temperature 
above 1000 C. This stahilising action of calcium nitratr 
should be compared with its effect in ammonium nitrate mix- 
tures, descrihed earlier in the present revie\\,, in ahich thi' 
comnonent was stated to indure hvproscopicitv. 

" I<c*tner, Brit. Pat. 403,240 
?"'Z. angew. Chem.." 1933, 16. ;Oj 
26 1i.S. Pat. 1,917.qr5. 
1' Brit. Pat. 40j1jj6.  
28 U.S. Pat. 1,q36,866. 
2' Brit. Pat. 411,820. 
" firit. Pat. 411,~8i .  
" U.S. Pat. 1,913,3;?. 
" Brit. Pat. 401,351. 
'V7.S. Pat. 1.90s.30+. 
a '  Rrit. Pat. 411,177. 
" Rrit. Pat. J O I . ; ~ ~ .  

2% U.S. I'ilt. 1,9j-1,4,$4. 
L1.S. Pat. 1.1~2.o3~1. 
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Analytical Chemistry in I 934 
1.I'HOUGH analysis i i  primarily a means to an  end, the  By C. Ainsworth Mitchell, D.Sc,, F.1.C. 
investigatioli required to establish a new procedure 

Afrequently add, much to our knowledge of chemistry. 
I:, ;I .-hart survey of the progrrss of analytical chemistry, "lice may also be made to a method of  deterniiliilig butadielle 
I ~ ~ , ~ ~ \ . ~ ~ ,  it is llot po.si~)le to refcr to  more than a ferr of the ill gare. (Tropsch a n d  Mattos, " Ind. E n g .  Cheni.," A~ia l .  
nunierous contributions that hare  been made dur ing the year. ICd., 1934, 6, 104). 

Physical Methods 

.\ >y~iipo%ium OII tlie aualytical applications of quantitative 
spectro,copy \\,as the subject of a meeting of the  Society of 
I'ublic . \~inlystc on Sovemher 7. Dr. J .  J .  Fox gave an  
uutlinr of tlie clrvelopnient of spectroscopy; Mr. F. Twyman 
diicu\.ed the cr~nstruction of the  different types of spectro- 
.cop~c i ~ i s t r u m r ~ i t c ;  Dr. S. Judd Lewis described his ratio- 
clua~ititative syctem of deternii~iing elements by spectrographic 
cornpal-i.011 with sta~irl;~rd ratio powders; and Mr. D. M. 
Smith gave ;III :Ircoullt of the  application of spectroscopic 
method. to the exanii~iation of metals. Petry ( ' I  Ind. Irng. 
Che~ii.," Anal. I.:d., 1034, 6, 434) has shown that  comparison 
rrith -t;uidard spectn~gr :~phs  :~tford. :ui accurate mf,;lns of 
(leternii~~iol: t lxcei of Hooridrs ill  rater. 

.4mo1ig 1ie1v a p p l i c : ~ t i o ~ ~ s  o l  the quartz inercory-v:~pour 
I:~mp are  it+ use for diffcre~itiati~ig Eiigli>h from Italian rye- 

seed (I:ran('r)i5, ":\IIII. I:alaifi~:lt.," 193.1, 26, 33); for 
r I i . t i ~ i g ~ ~ i ? h i ~ ~ g  11ct1r.ec11 v i ~ g i t i  :\IICI ~cfinr,d ~11ivr 011 (( nck~i ig  
: ~ n d   PI!., .' I'harrn. I . , "  1034, 133, SO); and for detecting u p  
tr, lo per crlit. of rhapontic r l i~~h:~rI )  ill ('hine-r rhubarb (\\.a]- 
li. a11(1 \\-ithell, " P h a ~  111. I . , "  1934, i j j .  90). (;rant ("l'roc. 
'Lech~i. Ser. I ' ap t rn i :~krr~ '  . \ - ~ n c . "  1rj3?, /, 335) li:~scritic:llly 
~evieutc l  thc ~nzt lh~( l ,  of applving f n d ~ ~ i g  t e h t  by means of 
the  ultr;~-ric~let lamp. H e  11:~s a l i o  ('. ;\n:~lyat," 1934, 59, 
739), 'I?\  ~.crl ultra-violct t e t s  for the  identificntion of Imlta- 
tlon u:itrr-~iiarks in p;ilier, :ind f ~ ~ r  rnt.;~surin# the degree of 
jratcr-reai>t:~~ice of paprr  ("J.S.C. I.," "34, i j ,  349). A n  
inge~i ioui  fluoreicencc method of develop~ng finger-prints o n  
a multi-roloured I>acl;grr~und 1ras published by Brose ("Ana- 
lyst," 1934, 5 9 .  2j). 
.! p?otometric p r o c r v  of ~ l r t r r m i o i n g  tr:icr.: of lead sul- 

pliide 111 s u \ l ~ r ~ i s i o ~ i  I I ; I ~  I)PPII ~ r o r k e d  out by Samuel end 
Sholkcy ("J.A.O.C.," 1934, 17, 141). I t  is sensitive t o  0.013 
rng. of lead, hut b is~nuth ,  mercury o r  tin must not be present. 
Hirano ('. J. Soc. Clie~ii. Ind. Japan,"  103.1, J;, 177B) use5 
a photo~netric method for deterniioiog small amounts of 
iod~(lc. 

T l ~ e r r  has bvrn much discu<.;ion dur ing the year a s  to the 
signific;~~ice o l  the freering point a s  :I criterion of the  purity 
of ~ n i l k :  the  grner-ally accepted view is that the  frrering- . point n~ethod  fiords valuahle i ~ ~ f u r m a t i o n ,  but should not 
be regarded as the sole test to be applied to milk. Tabulated 
ab~ervat ions  extending to soliie 3,000 samples of milk have 
been published by Elsdon a n d  Stuhhs (" :Inalyst," 1934? 59, 
146, j s j ) ;  the  snliie chemists have also studierl the  techn~que 
for obtaining comparable results by the  Hortvet inethod (loc. 
lit.). 

.I simple form of micro-;~pparatus for  the  drtrrmination of 
~liolecular weights by  the  vapour-density method has  been 
devised by Colson ( ' I  Analyst," 1934, 59, 529). T h e  use of 
d ioran  is recommendrd a s  :I ~ o l s e n t  in the determination of 
molecular lreights by the  cryoscopic method (Oxford, "Bio- 
chem. J.," 1934, 26, 1,32j). 

An apparatus for dptermining the  ~i?co.>ity of t a r  has  been 
designed (Lee, " J.S.('.I.," 1934, 53, Oo'l'), in which the results 
obtained under a driving pressure are  calculated into abso- 
lute values. 

Gas Analysis 

..\ rapid colorimetric method for the  detection and deter- 
mination of small quantities of oxygsn in gases has been based 
by Ambler (" Analyst," 1934, 59, 14) o n  Pfeiffer's method of 
comparing the colour of the alkaline pyrogallol, a f ter  absorp- 
tion of oxygen, with standard iodine solutions. Ambler (ibid., 
593) has  also devised a precision method for the  absorption 
of oxygen by phosphorus, and for the  determination of im- 
purities in  commercial carbon monoxide' ii/~ir/., 809). Refer- 

Inorganic Analysis 

Se\-el-al nerr indicators have been suggested, including 
nitroari~ie yellorr, which changes t o  deep blue between fiH 
6.4 and 0.8 ( iyenker ,  " Ind. Eng.  Chem.," 1934, 26. 350), and 
colloidal selenium n i  a n  indicator for the  broniate titration of  
arsenic (Szelxlledy a n d  Schick, " Z. anal. Chem.," 1934, 9?, 
1 ) .  T h e  use of complex ions a s  indicators in the a u a l y s ~ j  
of ~ i ie ta ls  was discussed by Ubbelohde (" Analyst," 1934, j9. 
331)). Among new colour reactions which may be used as 
qualitative tests itre one for  nitrites and nitrates depending UII 

the formation of resorufin (ICichler, " Z. anal.  Chem.," 1934, 
96, i7), andanouther embodying the use of Magdala red for 
the detection of traces of nitrites in water (Eichler, ibid., 99). 
:\ colour test for amnionia, rrhich is much less sensitive than 
the Kessler reaction, has been based on the  blue colour ob- 
tained lrith liypobromite a n d  thymol (Lapin and Hein, .. %. 
a i a l .  Chem.," 1934, 98, 236). 

Increasing use IS belng made of o r g a ~ ~ i c  reagents for thr  
precipitation of inorganic ions. A method of separating iroii, 
aluminium and chromium from bivalent inetals by precipita- 
tion with ammonium benzoate has been devised by Kolthotf 
a ~ i d  his co-~rorkers  (" J. Amer. Chem. Soc.," 1934, 56, SI' . 
knthranilic acid precipitates manga'lese quantitatively (Funk 
and I)emmel, " Z. anal. Chdm.," 1934, 96, 385); 2.3-diamin<,- 
phenazine is used a s  a reagent for cupric and mercuric ions 
I'auolini, "Ann.  Chim. anal.," 1934, 16, 23); a -nitro-p- 
napht l~ol  for the  determination of cobalt a i d  palladiuni 
(klayr, " Z. anal. Chem.," 1934, 98, 402); nitron a s  a precipi- 
tant  for nitrates (Heck et nl., " Analyst," 1934, 59, 16); ail'! 
lesorufi~i for precipitating a numher of elements (Eichler, 
" Z. anal. Chem.," 11134, 30, 22). Barr and Thorogoo~l  
"Analyst," 1934, 59, 378) have shown that  a zirronium ali- 
zarine reagent may be used for the accurate colorimetr~c 
determination of traces of liuorides in rratrr. T h e  clinic:~l 
significance of such traces of fluorine has been discussed by 
Ainstvorth ("Analyst," 1934, 59, 380). 

Quantitative Analysis of Copper 

scheme for the  quantitative analysis of copper has  bee11 
based by hIcIlroy ("Analyst," 1934, 59, 103) on  its precipita- 
tion rrith p-phenyleuediamine, a n d  a method for determining 
iron hg precipitation with butylphenylarsonic acid has  been dr-  
viied by Craig  and Chandler ("J. Amer. Chem. Soc.," 1934, 
56, 1,278). Haddock (".4nalyst," 1934, 59, 163) has  worked oiit 
a method for d e t e ~ m i ~ ~ i n g  traces of bismuth in the  abseiicr 
of lend and thalliuni. I t  consists in  a colorimetric estimatio~i 
of the bismuth after separation by means of diphenylthiocar- 
hazone (" Analyst," 1934, 59, 163). T h e  same organic re- 
agent (dipheuylthiocarbame) has been us,:d by Roche Ly~icli. 
Slater 2nd  Osler for the  separation of lead from bone a l ter  
wet oxidation. T h e  lead is subsequently determined colori- 
metrically a s  sulphide. Special precautions must he taken to 
exclude b ismut l~  (" Analyst," 1934, 59, 787). F o r  the  deter- 
mination of traces of lead in the  presence of traces of bismuth. 
Hanie~ice  ( "  Analyst," 1934, 59, 274) precipitates both metala 
a s  sulphides, a n d  then separates them by the  pyridine thio- 
cyanate process. Berry (" Analyst," 1934,,59, 736) has  found 
tha t  chloramine-T may be used in  conjunction with potassium 
iodide a s  a n  oxidising agent in  the direct titration of various 
oxidisable substances, notably thallous salts. 

Schoeller and his collaborators have continued their revo- 
lntioniiing ivork on tantalum, niobium and their associates. 
They have shown that manganese may be quantitatively pre- 
cipitated from tartrate solution by means of tannin and am- 
monia ;  they have  also devised a new method for the  analysis 
3f tantalite (" Alialyst," 1934: jq. 465, 667) based on their 
previous work. 



A rapid t ~ s t  of the thickness of tin coatings on steel has 
been published by Clarke (" Analyst," 1931,. 59, 525),; i t  con- 
sists in  dissolving the tin in a solution of a n t ~ n ~ o ~ i y  trlchloride 
in hydrochloric acid, and determining the  10s.; in weight of 
the sample. F o r  the  analysis of niagnesium alloys Kickolls 
(" Analyst," 1934,,5?, 16) h a d e v i s e d  a method in which 
a luni in iun~ is p r e c ~ p ~ t a r e d  by alkali  hulphidc as hydroxide, 
~ r h i l s t  the magnesium is dissolved as liydro.;nlphide. F o r  the 
detection a ~ ~ d  identification of 111etal p a r t ~ c l r s  in manufac. 
tured produrts Lockxl-ood ( "  .Analyst," 1934, 59, BIZ) has cle- 
vised systen~atic teats based upon the  ;1ct1o11 of s ~ l v e r  nitrate 
sol~itioo -1s described by \ V a ~ d  (ihitl., 1933, 58, 28). I n  a 
critical investigation of the various mrthods of determining 
free silica in coal-mensnre rocks, Shaw ( "  :\nalyst," 1934, 59, 
446) has shon.11 that " rational analysis " (removal from the  
sample of a l l  niinerals except quartz) gives the  best results, 
hut his conteotion has not been generally accepted by niioeral- 
og1sts. 

Several papers have been published on electrolytic methods, 
including one on simplifications in the methods of separating 
metals bv means of rr:rded ~ o t e n t i a l s  iLiiidsev and Sand. 

method lo]- nlcthpxyl ; ~ n d  ethcsyl group, <lcri\ed by Kanj i  
("Analyst," 1934, 59, 90) consitts 111 the  form;~tion of all;yl 
iodide and o s i ( l a t i o ~ ~  of 'this to iud:lte, l rh~cl i  is det~rllline(l 
iodome!rically. I:oucl-y ('. J .  1'h:lrm. C'lirni.," 1034, 120, IIO) 
11as shown that quinane nwy be used aa ;I rcitgt'nt for ilniilier. 
Griitiths and Hilditch (" J.5.C. I . , "  1934, 53 ,  75) have itodied 
the t ransform.~t in~i  of oleic Illto cl;~idlc ; ~ c ~ d  :Ir a n  aid to thi. 
nnalysls of niixtures of c lcic, 11110lic and linolenic acid., and 
have shown (" :\naly\t," I V ~ J ,  59, 312) tIi;~t the reaction may 
be utilised as ;I senii-quantit;~tivr n~ethod. 

I lur ing  the y 1 ~ 1  ;I fur thr r  Ilvport ( S o .  I I )  of the  I<ssrntial 
Oils Sub-('ommittt~e of the  Socirty of I'ul)l~c Analyzt, Com- 
mittee UII Uniformity of hftthoda of :\n;~lyiis has brcn pub- 
li-hcd. It deals with the  i l e t e ~ m i ~ i ; ~ t i u n  of a l d e h y d r ~  other 
!II;LII rit~onell;ll .  :2n impoit;ll~t ro~itrilrulion to the ;~n;dysic 
of starch products has I ~ c n  111;lde I)y Chinoy, I<dwa1d5 and 
S ; I : I ~ I  ( "  ; \ ~ i a l y ~ t , "  1034, 59, 073) 1rl1o fo1111d that starch iodide 
can be prec~pitated ;I> a d t : f i ~ ~ ~ t e  rutit)., dried without decom- 
position a t  1000 C'., : ~ n d  neighed. 

Foods and Drugs 
\ ,  

"Analyst," 1934, 59, 32S), and a descr i~t iOn of an  electrO1?tic Space does ]lot permit of ilrtailcd referrnce to the numrrou. 
method of separating germanium in  the presence of arsenic !llrt~lods of an;llysiug variouh foods : I I I ~  dl-ugi, Ijut reference 
(Coase, L'Analyst," 1934, 59, 748). must br made to tlie import;int p;lpcr publi>hed by Hoghe, 

Organic Analysis 

Among lhc: methods applicable to groups of org:lnic com- 
pounds is one for the identification of aldehydes a ~ r d  ketones, 
hased on thcir cond-:nsaticn x i t h  thiohydraaidrs to form sub- 
stituted thiotl~azolines identihahle by their coloui- reactions 
;tnd ni.pts. (Lacourt, " I lo l l .  Soc. Chim. Relg.," 1934, I.;, 
206). :I quantitative reagent tor carhonvl conipoi~nds has 
been found in 2.4-dinitroplienyl-hydr:~rine (Houghton, " . h e r .  
1. Pharm.," 1934, 106, 02), and methoxyaretic anhydride has 
been found suitable for the determin  tio on of hvdroxyl grnrlps 
(Hill, " J.  Amer. Chem. Soc.," 1034, 56, <)(J,?!. .\ niirro 

and hlaunwll (" :\n;~lyst," 1934, 59, 231) 011 the  ar~alysis of 
fruit  and fruit  prodr~ctz, in which u.~! i. niadr of stati.tir:il 
 neth hods of calculation ; aim to the  cog~~: t r< .  p:ipt.r by Hinton 
(ibrd., 24s) describin: a method o f  rx;l~nininfi fruits and j;1n13 
by means of lcad precipit;~tion. illany o f  the p:~pers in the  
bioche~nical journals c o n t ; ~ i ~ ~  ;lii;~lytical infr~rm:rtion of intereit 
to cheiiiists in general, and in this connrrtion the  discujsiott 
on  the chemical evalu ;~t io t~  of vit;~mins, to which Bacharach, 
[.ester Smith, K o ~ r i i a ~ ~  Irvrri, and Br~lnct t  contributed 
('' Analyst," 1934, 59, 701, fii!esta va lual~le  survey of tlie 
chemical as contrastt~d lritli the biolngic;d niethotl\ of r samin-  
ing  these accessory food factors. 

The Work of the Public Analyst 
By ERIC VOELCKER, A.R.C.S., F.I.C. (Consulting Chemist and Public Analyst) 

THIS; ever vexed question of added 1r:lter in milk is one that 
has been prominent in  tlie minds of the public analyst dur ing  
1934, m d  the admirable work of Els(lon and Stuhbs on the  
freezing point of milk has  been continued and extended. I11 
a paper recently published by them (.' Analyst," 1034, 59, 
140) on  the  examination of 1,000 samples of milk, includtng 
" appe:rl to cow " samplcz, thry  liave shoirn tha t  the average 
freezing point of gennine milk is -0.5440 with extremes of 
-a.s~i)O and -o.j03O, n h e ~ i  using the Hortret method without 
;tny corrections. Some workers dispute these figures 
a n d  put for~vard  wider limits, but i t h ~ n k  it is true to say 
that in  thoae cases the Hortvet technique has not bee11 strictly 
follov~ed. Elsdon has further sho~vn tha t  the figute for cows' 
colostrum varies from -0.5410 to -o.jgoO. Eladon and Stuhhs 
(" Journ. Soc. Chem. Ind.," 1931, 50, 135) explain that the  
osmotic pressure of cons'  milk is a constant quantity tha t  
varies very little from animal to animal, and it  is reasonable 
to assume that the osmotic pressure of the  milk \ril l  bear 
some constant relationship to tlie blood of the  animal. I t  
is knoxvn tha t  the sera of blood and mill; have similar freez- 
ing  points, and tliat these are  constant for d i f f e r ~ n t  a ~ i i m a l s  of 
the same species. From this can be deducted tha t  the osmotic 
precsure of milk, and therefore tlie freezing point, is constant. 

Analysis of Milk 

it fiite. a complete expl;i~i:ltion :I. ~ I I  \vl~y, ill :I ~ ~ a r m a l  111ill\, 
the  X'e~th ratio (1acto.c: protein : ash = 13: 9 :  z) is :L con- 
s t : ~ ~ l t ,  whilst in an a1111orm;ll ~ n ~ i l k ,  \vI i r~e  thv sr,l~il,-not-tat all. 
grratly reduced, the ratio will be vely c,r~~sidcr;tl)ly reduced. 

I%e:~ring these facts in mind, it  i, ; ~ p l ~ ; i r c ~ ~ t  tll;tt the  gre;lt 
v ; ~ l u r  of the f ~ c e z i n g  point trst  f o ~  ~ t ~ ~ l k ,  :I, C O I I I ~ ~ I ~ C ~  nit11 
other ttntq, i~ tl~ilt  the  f i g u ~ e  obt;~int~cl apl ic ; \ r~  to be quite 
indepen(le11t af that of the  ~non-fatty solids. 111 otlipr \voids, 
a ~iorrnal milk is ncr one 1i:iving :I n o ~ ~ - f : ~ t t y  solid r, ,ntel~t 
nf 8.5-0.0 pr r  w n t . ,  but one havit~fi ;I frcr/infi point dr])re,- 
i o n  of about 0 .54~.  T h e  main dir;ldi;~nt:lge i ~ i  thib tclt  is 
t h ; ~ t  it is only ;~pplicable to fresh o r  re;iinnal)ly fresli niilk. 
Il'ork is, however, k i n g  carried on in all rndeavour to over- 
come this difiiculty after s o u r i ~ ~ f i  I1:ls ~ : L ~ C . I I  I I ~ ~ I ~ P .  T h r  v:11~(: 
of the frecring polnt trst  a s  n conf i rmat i<~i~ in doubtful case. 
of the  n.;~teri~ifi of milk has  received fnrtlirr vrrific;~tion ;kt 
the  hands of several \~,orkers and is o n r  that may be con- 
sidered of re;]] value t o  the public an;~ly.t in franiing h ~ s  
report. 

I t  may be convrnient to point 0111 Ilcrc tli;rt nitrates dn not 
occur naturally in  c o ~ r s '  milk, even x h c n  food containing 
nitrates has bren given. l'he tinding of trart:s o f  nitrate-, 
either by the  diphenylamine or d i p h c n y l l ~ ~ ~ i z i ~ i i t i e  trst.;, i, ;lit 
indication tliat \rater h : ~ s  been addril-;IS ~i ios t  11atur;ll water, 
contain nitrates in v a r v i n ~  amount. l'lii. Doillt i i  1is<.fu1 in 

~h~ amomit of solids-not.fat in a ,,,ilk may, testing a sample of s u p p ~ ~ e d  reconitituted ;Ililk ~r l i ich  relir, 

circumstances, be affected without the depre5- on the  emnlsificatio~i of dried milk ~ o n - d ~ , r  with Irater, ;r11(1, 

sjon of the freezing point, ~ h j ~  is brought =bout by the fact in  the case of reconstituted cream, with the ;lddition of butter. 

that a n  alteration in  the amount of one of the  ingredients Herbs and Spices 
secreted in the milk will alter the  osn~ot ic  pressure, so th ;~t ,  
in order to keen the  latter constant, some chanae is necessarv Another subiect of interest i? the work on herbs and s ~ i c r s  
in one or mol-k of the ingredients. But the  ;arious con&- by Sage and f l e c k  (" Analyst," 103.1, 59. 014) f ~ o m  the  i3oint 
tuents present in  the  selum do not, weight for weight, affect of vle\r, that the volatile oil which t1ir.r h<:rb\ contain may be 
the osmotic preesrrre to the  same extent, hence there \rill be the  only constiluent of any value-each containing its own 
a11 a l t e ~ ~ t i o n  in the  amount of solids-not-fat. If thip he so, peculiar volatile oil on whish it  depends for suitahility for 
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d:lvouring purpose>. T:lbles, which are  of value to the  public 
a i i a l ~ > t ,  of the vol;ltile oil culltent a rc  given for a number of 
the mule common typei  of herbs and 5plct-s. T h e  comnioli 
herb, mint, has been in several cases found to be adulterated 
c i t h  leaves of a ~ l a n t h u s ,  or ' I  Tree  of Heaven " (.-lilnslhtrs 
~ l a ~ r d ~ ~ l o s a ) ,  a Chinese tree ~ r h i c h  has  been acclimatised in  
I < u r u p ~ .  T h e  leaf does not poaaess the  properties of mint,  
;age, marjoram, or thyme (a.hich belong to the same order 
of lierbs a s  ~ i ~ i n t ) ,  and is, in fact, quite useless. Fresh  mint 
should contain o.S to 1.4 per cent. of volatile oil which is 
absent from ailanthus. 

Estimation of Vitamins 
'The subject of vitamills has provoked much discussion and 

I3:1charach i ~ n d  Smith (" :\nalyzt," 1934, 59, 70) s~~mii iar i se  
the  plesent k n o \ r l < ~ l g c  of the  c h e m ~ c a l  conipos~tion of the  
various r-itamins and :tlso make observations O I I  the  analytical 
procedure tha t  must be adopted for their deterniination. They 
c o ~ ~ s i d e r  tl i i~t vitamin T\ is probably a partla1 oxidation pro- 
duct of li:~lf the carotene molecule and llas the  formula 
C,,H,,O. Vitamin R appears to have thc formula  of either 
C,,H,,O, N,S o r  C,,H,,O, K4S-it i.i :I l~nhic bul)~t;unce, 
though not a primary aniine. R, has the  probable formula 
(',;H,,O.,S, ;ind is identical with a crystalline ol-:uige b ~ o n . ~ ~  
fluoresce~rt pigment, I:~ctoflavi~~e. Vitamin C' i~ identifier! 
1 ~ 1 t h  a s c o r b ~ c  arid (3-l~cto-1-gulunol:~ct~,ne) having the  for- 
nirila C.H.0,. Vitamin I) i- a n  isomer of ergosterol ~ r h o s e  
f o ~ n i n l a  ic Cs,,H,,O. Of v i t ;~min E little can  be said of its 
compo\itio~i except that it appears to be closely rel:~ted with 
tlie sterols :I> 1% cornmoll with many su1)st;~nces of physio- . . . . .  
loglcnl activity. 

T h e  che~iricnl rcactionz 1i:lve been inveitigated a s  bases for 
tlie determi~l:ttion and e.timation of tlie vit:~n~ii~.; .  For  
vitamin E there is no chcmical test ai'ailable, also for vita- 
min D, excepting in  the  case of calciferol (which is not, 
strictly speaking, ;l 11:1tural p n ~ l u c t ) .  T h e  blue test for vita- 
min .I has  rece~ved n further modification well known a s  the  
Carr-Price test, in the  replacen~eiit  of arsenic trichloride by 
antimony t r ichlo~ide .  l'liii lb~ings  bout a slight reduction in 
the  sens~tiveness of the  test, but ;I Zreilt increase i n  its use- 
fulnr.s Vitii1n111 (: is a 5tnjngly ~educiiii:  substance and 
i <  therefore capable of l ~ r i ~ ~ g  titr;lted \ n t h  n number of oxidis- 
ini: reagent.; \uch i14 iodint! illid C I , I ~ ~ ~ ~ I I  d ~ e i t u f f s ,  notably by 
ihe method of 'I ' i l l~nan, using a.0-dicl~lorophr~iol-indophenol. 
'I'lii, Iattcr 111rthotl i, 41o1r11 by Hen~ictt  (" .Analyst," 1434, 
59. 01)  t o  b r  the  I ~ i ~ s i s  of r o u t i ~ ~ c  control of tlie vitamln C 
conccntrntion of citrus fruit  j11ict.s. I t  hiis also been found 
tha t  the  vitamio C may disappear :lltogrther from citrus 
juices lvhen pre.erved o r  stcrilihr~l in so little a time a s  12 

d :~ ! ,  if a c c n i  to a i r  bc allo!rcd. 

Uses of Ultra-Violet Light 
111 tho field o l  filtt.rcd ultr:l-rinlrt l ight a ~ l ( l  its applicatiou 

~ r o r k  has hecn d1111e Ily Kadlry and (;rant. I n  a paper by 
Raet.16 i ~ n d  DC \\'rvt,r . \ ~ i ~ i i ~ l ~ ! ? .  dc  l a  l3rasserie," 1 ~ 4 ,  138) 
on  " ; \ ~ o o d s  liglit  id 1 t 3  :~ppl ic :~t io~i  in tlir Brewery many 
p a ~ t i c u l a r s  are  given. I.'or i h t a n c e ,  they sa!. ( I )  that from 
any >onrce o l  l ight containing ultl.;~-violet l ight ray.; the  
ordi~l;l!-y viaible l i g l ~ t  (4,oou-8,000 : ings t rn~i i~)  must be filtered 
uff; (a )  that variou.; sc l r rnc  1i;lvc b r r n  t ~ i e d  as filters, i . ~ . ,  
solutio~ib of ~ i i t r o ~ o d i ~ i i ( ~ t h y I i l ~ i i l i ~ i ( ~  a i ~ d  methyl violet 4R, but 
these !rere not eflicie~it enougli;  (3) 1rood Ira% 5uccessful irith 
quartz OII n.liich nirl;el os idr  rrai depo>ited; and (4) light 
from a quartz mercury vapoiir lamp filtered through a wood 
screen, u l t~ ;~-vio le t  l ight of about tlie useful figure of 3,650 r\ 
was obtained. On exanlining s u g ; l ~ s  they foulid pure glucose 
to give a bluish grey  fluorescencr; 2 per cent. dextrin st;trted 
it  going !.ellons, ;lnd 3 per cent dtsfinitely 50. Invert sugar 
gave a very fine blue fluorescence, anliydrous cane sugar  a 
~ i o l e t ,  becoming blue a\ rnoistr~t.e comes in. Beet molasses 
gave grey, sometimes very pale, !vhilst cane niolasses gave 
a chestnut o r  maroon tlnorescence. Cont i~iu ing their ~ r o r l i  
t o  barley, they found tha t  the  corns varied in given samples, 
some violet and some yello~vish to brown. On separating t h e  
corus a c c o r d i ~ ~ g  to colonr, they found the  yellowish ones 
:~l!r:~ys to Ix definitely higher in  nitrogen. T h i s  occurred 
with four distinct vareties o f  barley. 

1 ' ~ e  of ultra-violet l ight ic now employed in practically 
all  hr:~nches of chemistry, be it  for  torcniic 1r.ork or for a 

n e r e  routine sorting-out test for in1pnritit.s in  some types of 
foodstuffs. T h e  general use of the  spectroscope has  been 
extended and quantitative determinations are  n o l ~  practicable, 
n ~ i d  can be ni;lde on  substances of almost ally type with grea t  
accuracy. Actually, spectroscopic determinations are  not of 
iride interest for major  components, since closer results a re  
~iornially obtainable by chemical methods; hut for small quan- 
tities, and more e5pecially very small quantities, spectro- 
x o p i c  methods are  often much mole accurate and reliable 
thau chemical methods. I t  also appears to be  a general 
tendency a t  the  moment to i n f l ~ c t  o n  the  analytical chemist 
iuethods of analysis that entail  the  use of most expensive 
physical apparatus. All a re  exceedingly useful in  their way, 
but some can hardly be considered a s  standard equipment of 
the  laboratory of the  public analyst. Those who are  fortu- 
uate or wealthy enough to p o s s e s  a l l  will find themselves in 
a somexvhat unique position. 

The Ceramic Society 
Valuable Contributions During 1934 

T I I E  activities of the  Ceramic Society have resulted in  t h e  
publication of many valuable da ta  obtained through planned 
researches bearing on problems encountered by members of 
the  Society's three sections-pottery, refractory materials and 
; ~ n d  building materials. T h e  pottery section meetings were, 
a s  usual. held a t  the Stoke-on-Trent headauarters of the  
Society, a n d  the  other two sections arranged joint meetings 
a t  I.landudno and in  London. 

One important paper by Cleb1.s a n d  Green on " T h e  Signifi- 
cance of Permeability t o  Gases in Relation to the  Texture a n d  
Industrial Usage of Refractory Materials," which first 
appeared in  B.K.R.A. Bulletin KO. 27 i n  1932, is reprinted 
in  the  Society's Transactions by permission of the  council of 
the  British Refractories Research Association, together with 
a n  interesting discussion t o  which it  gave rise among members 
of the  Society. I n  like manner, S. R. Hind's paper on  " T h e  
Carder Tunnel Oven," B.R.I<.A. Bulletin No. 21, originally 
issued i n  September, 1929, was, by permission, reprinted i n  
t h e  current year's Transactions. Another useful paper, by 
C. S. TVoodirard, describing ' I  Modern Methods of Heat  In-  
sulation," was presented a t  Stoke, and evoked a number of 
comments a ~ i d  questions. I n  a paper on  ' I  Rapid Drying of 
General Earthenn.are," T .  Simpson deals with a subject of 
great practical importance to a l l  manufacturers, and indicates 
how considerable economy in  fuel and water may be effected. 
O n  the same general subject, H. H.  Mace? discussed " T h e  
Principles Underlying the  Drying of Clay." 

W. J. Rees and his collal~orators a t  Sheffield University 
contribute several important papers dealing with various 
furnace linings. I n  a paper on  ' I  Alkaline Casting Slip," 
Dr. TVehb discusses the  results obtained by himself a n d  co- 
operating students in  the  pottery laboratory a t  Stoke. Dr. 
Felix Singer's contribution on " Fuel  Economy in  the  Ceramic 
I ~ t d u s t r y  " (parts I a n d  II),  embodies a comprehensive survey 
of the  types of kilns, etc., actually eniploved in  the  different 
hrauches of the  ceramic industries. Cyril Edwards  contri- 
butes " Kotes on  the  Tes t ing  of Refractory Materials," based 
on his experiences with t h e  Woodall-Duckham companies. 

Other important contributions include Mr. Threlfall 's  
thoughtful paper on "Porosity" ( a  valuable discussion), Mr. 
Sarjant 's account of " Some Factbrs affecting Furnace  Heat- 
ing  Practice-11," recordiiig further da ta  of practical value, 
and a paper  by Mr. Box, describing " Electro-Magnetic 
Separators and Extractors for Treat ing  a l l  Classes of Pottery, 
Refractory Materials and Builders' Materials." T h e  popular 
question box, involving the  discussion of specific practical 
problems, encountered by memRers 1r.a~ not overlooked. 

At the annual general meeting a t  Stoke, a presentation was 
made to Dr. J. W. a n d  Mrs. Mellor, of a morocco-bound 
copy of " Uncle Joe's Konsense-A Medley of F u n  a n d  
Philosophy," produced (inclusive of numerous illustrations) 
by Dr. Mellor himself in  lighter vein-published by the  
Society t o  show in  some measure the  members' appreciation of 
his services to the  Society for many years a s  hon. general 
secretary a n d  otherwise. 



New Fields in Organic Chemistry 
ti1I.E important discoveries in  a l l  branches of organic 
chemiatrv have been made in  the  period under reviexr, 
the mosi important activity has  been shown in the  

inyedigation of ilatural products. T h e  organic chemist is 
successfully attacking the problems arising from the  work of 
the  biologists, and the  elucidation of the  chemical fine struc- 
ture of l~iologically important substances provides a firm 
material basis a s  a necessary prelude to the interpretation of 
their physiological r61e. 

I t  is desirable to stress that olring to the fac t  tha t  many of 
these active substances are only present in  minimal concentra- 
tion in dificultly obtai~iable biological material, many of 
these investigations have been necessarily, but successfully, 
carried out using very small quantities of materials, only a 
few hundred milligrami being available in  some instances. 
Micro-analysis and t h e  ability t o  work with small quantities 
a r e  essential to the  modern organic chemist, a n d  a plea may 
be  advanced tha t  more attention should be given to accusto- 
ming students to working with small quantities, not only 
because the  problems with which they v i l l  later be con- 
fionted demand this ability, but also on the grounds tha t  a 
saving in  running costs of a l a h r a t o r y  could 1x effected. 

New Knowledge of the Hormones 
Much progress has  been made in the  sex hormones related 

to the sterol group, which are  noa- clearly to be regardrd :IS 

I~ased on the  same fused-ring system a s  the sterols, but have  
the side chain broken down. T h e  structure of oestrin, the  
oestrus-producing hormone of the  female is now well estab- 
lished : closely connected with oestrin in  its action is the  
horlno~ie secreted by the  corpus luteum, and this hormone 
has now been obtained artificially by Butenandt by degra- 
tion of the  sterol stigmasterol. Ruricka has similarly 
obtained artificially the male testicular hormone, andro- 
stemne, by degradation of dihydrocholesterol. I t  v i l l  pro- 
bably, therefore, soon I:e possible for these important 
hormones to be a ~ a i l a b l e  in chemically pure  crystalline form 
for clinical use. Valuable light will be t h r o ~ r n  on sterol 
metabolism by the establishment of the  filie structure of these 
compounds, and judging by the activity in this field the  day 
cannot he distant when the hormoiies will be syntheiisrd 
completely as well as being obtaiiiable by degradation. 

Plant Products 

Another series of compounds with important physiologic;~l 
properties are the so-called cardiac aglucones xrhich have a 
specific heart action, of which the  best known are  digitalin 
a n d  strophanthin. T h e  discovery by 'Tschesche a n d  later by 
Jacobs that they also yield the same fused-ring hydrocarlmn 
011 selenium dehydrogenation as is obtained from the  s t ~ r o i c ,  
has given fresh impetus to their study, and now that  it is 
found tha t  one of them, urarigenin, can  be  degraded to a 
known bile acid derivative, earlier work can be reinterpreted 
to give a satisfactory formulation of this group. 

66g1, in a work which is a classic of microchemi<try, 
has  elucidated with some degree of certainty the  f o r n ~ u l a  of 
auxine, the hormone which is found in the  tips of the  gro1r.- 
ing  shoots of plants a n d  causes a n  elongation of the  cell a t  
the  growing point. .4n astonishing result is that a n  identical 
growth promoting power t o  tha t  of auxine itself is cauqed 
by P-indolyl acetic acid, a product of tryptophane metabolism' 
in  animals, bacteria a n d  fungi. This shared specificity by 
such differently constituted substances is remarkable. 

I n  sugar  chemistry there is a n  academic satisfaction in the 
synthesis by Austin and Humoller of  the two last missing 
members of the  sixteen aldohexoses predicted by Emil  Fischer, 
a n d  marks the  close of a chapter. Problems in  the  future 
a r e  in  the  polysaccharides, whose structures are  now begin- 
n ing t o  yield to the  attack. An urgent problem is the  struc- 
ture  of the  specific polysaccharides of barteria,  important in  
immunology, but in  them the  difficulties of obtaining material 
is supplemented by the  difficulties of working with small 
quantities i n  sugar  chemistry. 

T h e  demonstration tha t  vitamin, C, ascorbic acid, i s  a sugar  
derivative has given new interests t o  the  problem of t h e  inter- 
conversion of sugar  derivatives in the  plant,  and such pro- 
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I~lems and studies of the metabol i~m of the  sugars  !rill 
continue to receive attention. .Apart from this the preparatiol, 
of new rs ;~mples  of countlc..; d e r ~ v a t i v r s  of the  simple sugar3 
hardly merit5 the  amount of a t t e n t i o ~ ~  which i t  is receiving. 
Of the vitamins, .vitamin B9 a t  the  h ;~nds  of E u h n  h a t  
had its structure very probal~ly ascertained, and the  brilliant 
synthesis of the  degradation product obtained by the actiol; 
of light, known a s  lumi-lactoflavin, is :In important stel 
ton.ards the  synthesis of the vitamin itself. Suflicient ritaoiii! 
B, has  been accuniulated for a serious attempt t o  deteriiiiiie 
its structure to he begun, while prelimii~ary experiments or; 
vitamin 1; suggest tha t  i t  may be  one more examplr of the 
type of fused-ring compound related to the  sterols. 

A New Class of Coloured Compound 

:i discovery of theoretical importal~ce is the new c h a r  111 

coloured compounds discovered by l. i~ictead called the 
pharalocyanines, formed on heating of phthalonitrile o r  othe: 
suitable cornpound.i 1~1th metals. T h e  structure rrsponsible 
for  their colour and special liroperties is similar to  that foum: 
in the porphyrins, which, and whose derivatives clilorophyl. 
2nd the IhIo11r1 pijin~ent,  are so uzidcly represrntell ill iiature. 
l'iiey arc  very stable, their metallic derivativrs, for esample, 
sul)liming unch;~nged a t  6m0, which suggests valuable techni- 
cal applic;~tions, ;111d they are  a l r m d y  being developed ;I- 

l ight and reagent fast pigments ~r:tich ma!. prove valual,le 
for printing inks, etc. T h e  phthalocyanines a s  synthrtlc 
analogues of the  porphyrins III:~!. 11,ail to :I br t t r r  under- 
standing of the  propertie5 of tlir.;r c o m p ~ , o ~ i d s  thrmselves. 
T h e  fine structure of chlorophyll is appro:~cliing ;I solutio~l 
which \\.ill satisfy critics in  the tirld, : ~ n d  il is to br hoprd 
that this knowledge n-ill Ihe u\eflrl in a re~i rwed attark on tlie ' 
~ ~ r o b l e m  of photosynthesis. I n  this connection the separation 
of the  heavy isotope of oxygen, O,., is urgently requi r t~ l .  

Synthetic researchrs by Robinson in the  ncw cpindoline 
group of colourilig matters ~ v h i r h  are  isomrric with indigo, 
:Ire of theoretical interrst a s  finally disposing of an  alternative 
indigo formula. 

A gooil example of the  applica'tion of simple pli!.sical 
nrincinles to the  solution of a n  oreanic chemical i~roblem 
kmerges from the x o r k  of Zirgler o n  t h e  formation bf large 
rings. Ordinary conditions for forming cyclic ketones con- 
taining many carhons in the  r ing  give hut small yields :IS 

lluzicka showed, owing to the  majority of the  reacting mole- 
cules polymerising to long chain compounds. Vcr!. good 
yields can, however, been obtained by ar ranging the  rractioii 
t o  take place in  extremely dilutt: solution so a s  to obtni~i  
intramolecular, as opposed to intermolecular condensation. 
By this principle among other syntheses one  may easil!- obtnin 
racemic muscone, an  optically active muscone Brinx tlie 
principle of musk, and the  cyclic lactone ambrettolide of 
musk seed oil. 

Chromatographic Adsorption 

Finally, attention may IH: directed to chrornato j i~~pl i ic  
adsorption, a new method of adsorption introduced mainl!. 
hy Winterstein, which appears t o  be  a very useful accrs=or!- 
~ilethod for the  purification of solids. I t  differs from ordinary 
adsorption methods in  tha t  material adsorhed from solution 
by filtering through a vertical column, packed with a suit- 
able medium, is developed by being driven do\!-n the  column 
by washing with fresh solvent and is stratified into layers 
according to the different ease of adsorption of the  com- 
ponents of the  mixture, which can be separated mechanically 
and eluted. Solids which form mixed-crystals and cannot be 
distilled, a re  thus separable, and without this method the  
remarkable development of carotenoid chemistry ~ v o u l d  not 
have been possible. I t  can  be applied to colourless a s  ~ v e l l  
a s  coloured compounds, especially when some other property, 
such a s  fluorescence in  ultra-violet i ight,  o r  a colour reaction 
o r  physiological activity can 1x used as a p i d e  to tlie succecs 
of the separation. 



December 29. 1934-The Chemical Age 591 

Some Events of the Year in Pictures 
I s  thc,c p:tgc, \ \ r  r c p n ~ d u c r  illu,tl:ltiotl.; of sollie e s e n t s  chemis t ry  a n d  n ie ta l lu rg ica l  science w h o  h a v e  passed away 
which  h a v e  ni:idr 1031 n i f l l ~ o ~ ~ b l ~ : .  B r l o ~ r  a r c  p ic tu res  of t w o  d u r i n g  t h e  !.ear. Academic  p r o g r e s ~  is typified by  t h e  t h r e e  
not;ll>le indu,tri:tl ~ l r v c l o p m e n t ~  it1 thi ,  c o u n t r ~ ;  o v e r l ~ a f  a r e  g r o u p s  in p a g e s  592 a n d  593 of recipients o f  h i g h  honours  at 
por t lx i t s  o f  leatler-  in t l i r i r  r r .p r r t i t r  sphrr;s of indus t r i a l  I.eed5, B i r m i n g h a m  and Madr id .  

General view of the sulphuric acid plant at the fertiliser factory of Fism, Packard and Prentice. Ltd.. Iprwich, which was opened durcnq the year, and is 
cla~med to be the most [modern and best equipped fertilirer plant in Europe. The acid plant was derimed and erected by the Mills Packard Construction 
Co.. Ltd.. a company associated with Firon, Packard and Prentice. Ltd. The unit comprises a store for pyrites capable of holdin: 100 tons ; a burner house 
where sulphur eases are obtaincd by roasting the pyrites in four Herreshoff furnaces, each with a capacity of 12 tons of pyrites per day ; and chambers and 

towers for convertine the pses to sulphuric acid. The capacity of the plant is 26,000 tons of acid per annum. 

Rapid progress has been made in the development of the scheme of Stewarts and Llayds, Ltd., for the treatment of iron ore deposits in Northamptonshire 
and the construction, at Corby, of works for the production of Bessemer steel. The photograph shows the blast furnaces on the left. the new ore bridge 

and blast furnace gas cleaning plant and the by-product coking plant in course of erection. 

6 
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Sir Max Muspratt, a directw of Imperial Chemical Industries, 
Ltd.. who died in April i n  his sixty-third year. He was one of 
the best known men in the chemical industry, and a business 
man of extraordinary ability. His qrandfather established the 
first alkali works in this country. I I1 years ago. and Sir hlax 
followed his own father in the control of the undertakinq up to 
the time i t  was absxbed by Imperial Chemical Industries L t d  

Dr. Walter Rosenhain. F.R.S., Fellow and Past-President of the 
Inst~tute of Metals, by whose death in March the world lost one 
of the most brilltant metallure~rts of all tlme. He was educated 
in Melhwrne. Australia. and he graduated in 1897 from the 
University of Melbourne in physics and eneineerinq. He war 
for 23 years superint~ndent of the Department of Metallurqy 
aqd Metallureical Chemistry at the National Phmical hhorat l ry.  

Group at the openine of the Chemistry Department ~f Leeds University early this year. L ~ J I  !lo ri 1x1 : C3lunel C. H. Tetley Professor Cnhen. 
Sir F. Cowland Hopkins, Professor Dawson, Mr. A. E. Wilkinsm (Lord Mayor), Professor Whytlaw Gray, Sir J. B. Baillie. ~rofe;sor Challenger and 

Professor Perkin. 
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Professor H. E. tlnnrtronc. thc doyen of British chemistry, was one of the recipients of the deqree of Doctor Honoris G u s 3  in the Faculty of Science at the 
Universtty of Madrld on the occasion of the ninth International C3nsress of Purc and Applied Chemistry. Others in the group are (lej( to righl) G. N. Lewis 

(Hcrkeley). N. Parravano (Rome), P. Walden Rortoek), H. Le Chatelier (Paris). P. Karrer (Zurich). E. Fourneau (Paris) and R. Robinson (Oxford). 

The Honorart, Deqree of Doctor of Laws was confErred on Str Harry McCowan at Birrn~nnham University in June. Arnon: ttose who attended were 
Professor C. T. Morgan. Str John Gdman  and Mr. Walter Barrow. Pro-Chancellor of the Universtty. 

F 



Progress in Solvents and Plasticisers 

0 B S E R V E D  casually the  solvents industry might seem to 
be quiescent as regards new developments; there has 

By Thos. H. Durrans, D.Sc., F.I.C. 
indeed been a tendencv to revert to the  well-tried solvents 

and plasticisers and t o  curiail  adventures x i t h  new materials 
~vhose  properties are  not ~ t -e l l  k n o ~ v n  a n d  the  use. of which 
has occasionally led to disaster. Preient.day activities are 
mainly a long the  lines of " long range " reje:lrch on methods 
of production of the more xvidely used solvents and in  widen- 
ing  the  range of raw materials from r h i c h  such solvents can 
be made;  the  economic realisation of some of these ambitions 
may profoundly affect the situation and cause a shift in the 
area  of production which may be detrimental to this country. 

Production of Alcohol from Ethylene 
At the  present time alcohol is the basis from which the 

most widely used cellulose ester solvents a r e  made and the 
rapidly increasing use of alcohol a s  a fuel for internal com- 
bustion engines appears t o  be leading to the  possibility of a 
shortage of suitable fermentable carbohy:lrate material from 
which alcohol can he made. Much work has been done 011 
the production of alcohol from ethyleie by absorption in  sul- 
pliuric acid. The process has been exhaustively investigated 
in the past a n d  has been actually used on a large scale, but 
i t  suffers from defects which render the  process uneconomic 
unless profitable outlets can  be found for.the higher alcohols 
which are  simultaneously produced. T h e  higher alcohols 
produced by th is  method are  mainly reco~idary and tertiary 
alcohols for which the  demand is but small and this factor 
limits the  production of alcchol. 

Another method which does not suiTer from these disadvan- 
tages has been studied during the  last ie1v years and con- 
sizts in causing the direct union of ethyle:le with water by 
passing a mixture of ethylene and steam over catalysts a t  
elevated temperatures and presiores. This method presents 
the fundamental dilemma that  in order to obtain a reasonable 
speed of co~nbination elevated temper:itures are  Lequired, hut 
with increasing tenipelatures the degree of conversion dimin- 
ishes. Some success is now b e i ~ i g  had by using more suitable 
catalysts hut the  degree of  conversion still remains a t  what 
appears to be an  unecoiiomic figure. If, in this process, the  
higher olefines are substituted for ethylene !he corresponding 
iso, secondary o r  tertiary alcohols can c i n ~ i l ~ r l y  he formed 
but the degree of conversion is again iulv and the method 
appears to be a t  a disadvantage ~ v i t h  t h r  sulphuric acid 
method trhich is now used for the  large-scale production of 
iso propyl, secondary or tertiary butyl and amyl alcohols. 

Acetone and Higher Ketones 
The large-scale production of acetone from alcohol has  

been carried out for sereral vears hv passing a mixture of 
alcohol and steam over oxides of iro;i, manganese o r  copper 
a t  about 5000 C. Variations of the method have been dis- 
closed, such a s  the passage of alcohol alone under diminished 
pressure over catalysts consisting ~ssent ia l ly  of oxides of 
chromium, manganese and iron a t  4000 t o  5000 C., yields of 
96 per cent. of the  theoretical being reached. Another method 
is that of passing alcohol continuoujly over barium hydroxide 
at about 4200 C. o r  as a two-stage process by conducting the, 
reaction first at 2500 to 3500, so as to f o r n ~  barium acetate 
and then decomposing this a t  a higher temperature. Similar 
processes are recorded for the production of higher ketones 
of the  type of methyl ethyl ketone. This substance has been 
available for many years a s  a by-prsduct of the  wood distil- 
lation process for the manufacture of acetune, but the  uncer- 
tain nature of the  supply cause11 this ketone to fall  into dis- 
favour, accentuated hy the fact that it compares badly with 
ethyl and hutyl acetates a s  a solvent. T h e  necessity for  
finding outlets for the  secondary alcohols obtained by the 
hydration of petroleum olefines has resulted recently in  the  
return of methyl ethyl ketone to the market a s  a solvent for 
cellulose esters. Methyl iio-hutpl k e t m e  produced in a simi- 
la r  manner is now available, hut the more favourable boiling 
point of this s u b s t a ~ ~ c e  i5 off-~et by its diminished solvent 
pr~.vr:. 

.\nother menti.; of dispoiing of the  secondary and i-o-alco- 
hols is by d e l y d r o g e i a t i i g  or oxidisiog to aliphatic acids. 
This is effected by treatment lvith mixtures of caustic soda 
and potash at about 3000, meth;lne and hydrogen benig split  
off and an  aliphatic acid produced having one Ies, carbon 
;itom than the  origitial alcohol. Thus  ]so-propyl alcohol 
yields acetic acid ill 93 per cent. yield while secondary butyl 
alcohol gives propioliic acid in 95 per cent. yield. 

Partial Oxidation of Petroleum Hydrocarbons 
'The preparation of cellulose ester solvents hy the  partial 

oxidation 01 petroluii~n hydiocarbi~ns has been exploled by 
James for some year.;. 'The oxirlation is effected by passing 
selected fractions of liyd~oc;irbo~l distillate with a i r  over com- 
plex catalysts of uranium, molybdenum, vanadium and 
cobalt a t  high temperatures. l'he prollrtct of the reaction, 
which consists of a mixture of alcohols, aldehydes. ketones 
and esters, is $1 po\verful solvent, but the  separation of the  
conitituents is ditticult. By t lea t i~ ig  thr  ~ n i ~ t ~ r e  rvitli ;I >m;111 
quantity of an  i n o r ~ a n i c  acid the :tldzhyde and alcohol c ; ~ n  
I x  caused to unite to form acetals 11-hich can be removed by 
mean5 of selecti~je solvents. 'l'l~ese ;1r<~l;i1- li;~\-r pon.erful 
latent solvent properties and their production ; ~ t  an  economic 
price is of considernlile interest. 

'The 11.e of ketcne :IS an  ; ~ c r t y I : ~ t i . ~ g  :tfi"nt c ~ n t i t ~ ~ t ~ s  to re- 
ceive nttentiun. 'She highly rc:ictive Inature of ketctir has 
~nrccsiit:ited the drvrlopnirnt of $1 5peci;ll terhniqut~ lor its 
trcetmc~it.  Ketene is p r ~ ~ d u c e d  11y the  pyrolysis of acetone 
2nd niu.;t lie inin1ediatrly dilutt.11 n i t h  e n  ;ll>borl~ing or dilut- 
ing  ~ n e ( l i u n ~  in order t o  prc\.cnt ipotitaneous polymerisation, 
which o t h e r l ~ i - r  occurs with g r m t  ~ a p i d i t y .  . \crtoii~'  has 
heen ri-rd for this purpoir,  the diluti1111 I)ring efi1.ctet1 by 
px,41ig ;~ i i  rxcrs<ivc propottion of acetone throogh thv p!.ro- 
Iys i~ig  ; I I X I K I ~ U ~  or other~viqr. 'l'lie kcto,tic <<~lutir,n\ thui  
producrd are not very suited t o  cubsrqo:nt use :~nd it has 
~ i o \ r  been found possible to introduce the  ketene, under suit- 
able cr~ntrol,  directly into the  matrrial which it is dt..ired to 
acetyl:tt~ such as 11-atrr, acetic ar id ,  alcohol, ethyl glycol o r  
anilinr.  R!. this nit~:ins :icetic acid, acg~tic aiihydrillr ; ~ n d  
acetate.. of alcohols and amines niay be pradurrd xvithout the  
~)rodurtion of ;11iy 1~;tter of reactio~i alld lrithnut tht, 1l.e nf 
iiny e5terifiration c:~t:~lyst. (;lvcll good yiellli and a low 
price for acetone the process has merils of di.tinct economic 
import;!ncc. 

Cyclic Ethers 
'The cyclic ether,  diox:~ne o r  diethl;lrne dioxide, has been 

known for sotne t i~ i lc  and is a uietul " mrdium-lx~iling " 
solvent for cellulose acetate. T h e  manufacture and use of 
other cyclic ethers has been receiving coti.;irler:~ble attention 
and a number of such solve~i ts  langlng from .' IOIV-boilers " 
to pl:rsticisers have been protioctd. One method of prepara- 
tion is to treat dichloro-aliphatic rthrrc witl; lead oxide or 
other heavy metal oxide.; n.hercsl~j; ring-clo.iirc is elyected; 
dimethyl dioxane can be obtained from / j -R dichloro dipropyl 
ether and methylene ethylent, diosidi. fro111 chlornleth!.l chlor- 
ethyl etlier. A n  alternative ~netliod connist.; in conclensing 
aldehydes and glycol.; by means of etherifying c:~t:~lysts- 
thus fornialdehyde coildenird with glycol hy means of phos- 
phoric acid yields metlivlene ethylene dioxide Ixp. 780 .4t 
the plasticiser end of the serirs a re  the  cyclic ethers prepared 
by dehydrating ~ a r i o u s  glycols, glycerine and sugars. 
r \ ~  an example of these products diglycerine-trioxide 
may be quoted. Similar s u b s t a n r ~ s  call Ile made by trriiting 
a suspension of glucose or rrythritul in ncctone with 1il;drn- 
chloric acid whereby a crystalline product of the  polyliydroxy 
substance and acetone is formed having plasticising proper- 
ties for cellulose acetate. A s o m e ~ r h a t  similar substance is 
furfural glycol, a cyclic acetal obtained bp the condensatioi~ of 
furfural and glycol-thii substance plazticicrs cpllulose 
l'cterc. 
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As usual there is a large number of new patents dealing 
nith utiusual substances as plasticisers. Many are of doubtful 
xalue and the patents seem to be merely blocking patents 
of no technical sig~~ificance. Some of those ivorth consider- 
ing, dichloracetates of polyhydroxy alcohols prepared by 
the direct esterification of chloracetic acid with glycerol, 
sorbitol or pentaerythritol, are said to be stable to light and 
other influences. The ethyl ester of phenoxy butyric arid 
has been recommended for plasticising cellulose esters and 
also the ethyl and butyl esters of methosy benzoic acids pre- 
pared by the esterification of methylated salicylic acid or 
the other hydrosybeiizoic acids. Crystalline effects can be 
obtained in celluloid sheet by usiug P-hi-phenyl benzoate, 
about lo per cent. by weight heing required and at this 
strength the sheet i i  not rendered unduly hrittle. Many 

other substauces have been suggested as plasticisers. These 
are almost invariably obvious variations of the many possible 
esters ivhich can be obtained and the iuventive capacity 
sho~izn is not of a high order. 

Substances ivhich can be used for plasticisillg gelatine, 
glyptal resins and cellulose nitrate have been prepared by 
etherifying polyhydroxy alcohols such as  sorbitol, pentaery- 
thritol and hutylene glycr~l with ethylene oxide while the use 
of methylene dipheuyl ethers has been proposed for plasticis- 
ing ber~zyl cellulose to produce nioulded products having 
high electrical resistance. A new plasticising solvent for 
cellulose esters ivhich is now available in bulk is butylene 
~ ~ l y c o l  diacetate. This substance is stable to light and seems 
:o prevent the discolouration of cellulose nitrate films, a 
property of considerable importance. 

The British Synthetic Fertiliser Industry 
Progress at Home and Overseas 

IT has become the custom to preface every modern statement fuller use of complete dressings of plant food. The savings 
on iliduhtrial matters with the hope, piously expressed, that in freight and handling charges made possible by these con- 
things are now upon the upward grade, that the corner has centrated fertilisers appeal very strongly to those engaged in 
been turned and that reivards for patience and perseverence grolving crops that normally require heavy dressings per acre, 
are about to be garnered. Progress, however, is relative : and they have been quick to seize upon them as a means of 
the posit~on of to-day must often be judged in the light of effecting economies without stinting the land. 
grouncl regained and consolidated. The synthetic fertiliser An illcreasing number of householders in Great Britain have 
industrv has shared a,ith other great industrial ventures the become, as the Americans would say, "latvn-conscious" since 
di$culties of recent tililes and its progress in the past twelve the industry placed at their disposal the knowledge, gleaned 
n~onths must therefore be measured by relative standards and from years of research, whereby the most weedy patch of 
not ouly by tonnage output. Where none has enjoyed pro- grass may he irelded into a homogeneous ward .  The 
spcrity, the fertiliser industry has continued to demonstrate popularity of synthetic garden fertilisers for allotments all 
its inherent security and strength. over the country may also be observed at any of the in- 

British agriculture, by :I process akin to nationalisation, nomerable eshilritions of produce from these srnall holdings. 
has secured or is secrrring an ever-increasing share of the Nitro-chalk has increased its popularity. Each year a new 
home market. For thc frrtiliser indostry this has meant a sales peak is reached and the past year has been no exception. 
steady trade at home. Tlte agriculture bf the Empire and The word " nitro-chalk," originally coined as a trade name, 
overseas countries has not as yet been so prosperous. In has passed into the common agricultural vocabulary. All 
theie countries the fertiliser industry has still, in many cases, standard agricultural text books contain references to its ex- 
to contend ivith reduced purchasing, power, dificult exchange cellence and the fertiliser is constantly heing advocated for 
cot~ditions and a general falling off In demand. a variety of crops. Its importance to the commercial apple 

grolver ivas stressed at the recent Fruit Groirers' Exhibition 
Sulphate of Ammonia at  Leicester. 

The agricultural consumptioli of sulphate of ammonia in 
the British Isles for the year under review is estimated at 
;~hout 210.000 tons. This is :I decline on the high figure 
reached in special circilmst:uices last year of some 12 per 
cent., the diminution in consumption heing fairly evenly 
spread but occurring chiefly in England and Wales. It 
should be recorded lierc that a t  least half of this decline in 
sulphate of ammonia colisumption 1vas counter-balanced by 
an increase in the use of other nitrogen fertilisers and that 
the total consumption of frrtiliser nitrogen in the British Isles 
was only about 4: per cent. less last year than in the pre- 
ceding t~velve months. 

Examination of the shipments to foreign markets reveals 
hip increases in exports of sulphate of ammonia to Japan and 
India but declines in the trade with China, the West Indies 
and :\ustralia. The Tapan figure is particularly interesting 
as previous indications were that the country was now self- 
supporting in respect of nitrogen and the imports in recent 
years have been on a declining scale. The cause of the 
increase xvas shortage of irater, the source of poiver on ivhich 
Japan mainly relies for her fertiliser industry. The usual 
big trade was done with Spain, Portugal and the Canary 
Islands, the Portuguese figure showing a large increase on 
the previous year. Other noticeable increases were in the 
export figures for the Straits Settlements and South Africa. 

On the technical side of sulphate of ammonia production 
there is nothing to say. There is now scarcely any badly- 
made sulphate obtainable. The improvements of recent years 
have resulted in a product of uniform earellence, capable of 

storage under most normal conditions. 
Continued progress has been made, particularly in the home 

market vhere the trade is incrensing very rapidly. The new 
marketinp hoards are stabilising the cash prospects for tillage 
crops, with the result that farmers every~vhere are making 

Last year, in a corresponding article, the opportunity was 
taken to mention the numerous pest control products which 
are so closely allied to the fertiliscr industry. Mention may 
be made in the present retrospect of the new product, 
Nictagral, a nicotine insecticide, ivhich has recently been 
developed. Organic mercurial dust seed-dressings, such as  
Agrosan, are constantly illcreasing in popularity for farm 
use and horticultural modifications are now making their 
appearance. Work on the control of fungous diseases and 
the various pests to which farm crops are liable mas for many 
years regarded as the Cinderella of agricultural science. This 
state of affairs has now been remedied. 

Agricultural Research 
At Jealott's Hill the fertiliser industry continues to search 

for new knowledge and to demonstrate past achievement for 
the benefit of the interested agriculturist. Last year over 
2,500 visitors from home and overseas went to the research 
station to exchange ideas with the staff there. In addition 
to the ivell-known grassland management experiments, such 
basic agricultural problems as silage making, the artificial 
drying of grass, the economic expansion of yields in suitable 
farm crops are under the closest observation at  Jealott's Hill, 
mhich is linked by sentiment, the freemasonry of science and 
the training of its members with every other research station 
throughout the world. 

This rCsumC of progress at home and overseas in the 
synthetic fertiliser industrv began by deprecating a popular 
tendency to undue optimism in these difficult times. Con- 
sistency demands, therefore, that it shall close on a note of 
hope. Indeed, it may justifiably be pointed out that so 
intimately is the industry bound up ivith the destiny of this 
country that its reviving fortunes are a true reflection of the 
national prosperity. 
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Fatty Oils and Soaps in ' 1934 
HI< technical movements discernible during 1934 have By Professor T. P. Hilditch, D.Sc., F.1.C. 
Ibeen directed more to coping with economic pressure of 

kind or another. tli;i~i to the annlication of anv . . 
s t ~ i k i n g l y  novel principle; this applies especially, and not 

to reports appearillg in the literature 
the o b j e c t i o ~ ~ ~ b l e  fl:irour is ~ i o w  :larril)cd, a re  said to usidi.e 

Gernian, m e r i c a n  and Kussia~i sources. 111uch more rapidly whrn linoleir c < ~ m p o u n ~ l s  arc  :llso presellt, 

Consider, for example, the of soap. The soap- the "peroxides" of thr  I i~ t ter  npl~:ilently acting a s  os!-g~~ti 

maker, i n  a l l  parts of the  world, has a t  the  present tiliie t o  to the 'Ieic glycerides. 

1,-atch-a number of factors which were non'esistent, or of 
relatively little importance, a few years ago. T h e  progress 
made recently in  the  production of highly e t k i e n t  detergents 
of the  so-called "sulphonated" type mnst be regarded 
seriously; even if i t  is unlikely, on  the ground of production 
costs, that these will be active competitors with ordinary soaps 
for some time to come. Apart from this, however, there 
continues a general increase in the demand for  preparations 
of the  flake or powder types, a s  distinct from the  older bar- 
soap. Further,  in some countries increasing pressure is being 
exerted to ensure the consumption of home-produced fats in 
soap-making, while in  Germany recent regulations forbid the  
use of neutral fats for soap-making and also prescribe a 
maximum content of 50-jz per cent. fatty materials in grainea 
soaps. 

T h e  Gernian factories are  paying more attention than ever 
to processes for distilling a i d  recovering fatty acids from 
crude fats, and high etficiency with good quality of the pro- 
duct is claimed for several processes in  ~ r h i c h ,  as a rule, 
principles similar to those o t  the  TVecker method are em- 
bodied. T h e  desire to eliminate some of the time occupied in  
t h e  conventional soap-boiling process and to effect stil l  
further reduction in  costs is seen in various reports from 
America and Germany of rapid saponification methods, in  
which higher temperatures, o r  the use of more concentrated 
caustic lye than formerly, is recommeudcd: and it  is also 
shown by the interest niaintained in ~vliat are termed " emulsi- 
fication processes." T h e  latter may be described briefly as 
developments of the old ' I  cold process saponification" for 
nnt nils or castor oil to othel- classes of fats,  the saponifica- 
tion usually being effected at a ten1per;iture above atmospheric. 

Spoilage During Storage 

Perhaps the most conspicuouc advances dusing the year are  
concerned with the  prevention of spoil:~ge of fats and %naps 
during storage. T h e  reader will be fa~iiiliar with the ill- 
creas; in recent years in our knowledge of the onset of 
oxidative rancidity in fats,  and of thr  manner in which such 
oxid;ition can be retarded liy the addition of minute amounts of 
substances such a s  hydl-oquinonc and some other compounds 
of a phenolic nature. T h e  addition of substances of this kind 
is not altogether a s:~tisfactory solution, especially where 
edible products may be concernrd: but Greenl~ank and Holm 
have nary found that rcr ta i r  unsatnrated acids, especially 
mnleic, a re '  practically a s  etiertive antioxidants as hydro- 
quinone. A more favouml~lr  line of apploarh, h o w e ~ e r ,  
seem? to have arisen from the  earlier observations of thrse 
authors, and of I.ea, that the oxidation process is n ~ a r l ~ e d l y  
accelerated by light. S u l ~ ~ e q u e n t  investigations sho~ved tha t  
grrenish light of ~ravc- length  ~goo-jSoo A has I ~ u t  l ~ t t l e ,  if 
any, tendency to acceleratr o ~ i d a t i o n  of uncatur;~trd fat<, and 
Toe and Leclerc in America, and I h v i r s  in tliis country; 
have norv l-econimended the use, in containel-s for fats,  11f 
g~cen-coloured ccllophanc 01 glass. P. 1. Smith simil;~rly 
advocates the use of green-colnorccl n-rappers for >naps ill ordrr  
to check rancidity. Whether, in soap.;, rancidity is due really 
to oxidation of soap, o r  to oxidation of unsaponified fat which 
is also present, is,still, apparrntl.;, a matter of some dihputc. 

As regards e d ~ b l e  fats, i t  seems now to be generally 
accepted that the delinquents rvhich develop " rancid " or 
"tallo~ry" flavour or odour are oleic glycerides and not the  
more unsaturated linoleic (or linolenic) groups. T h e  Iattrl-. 
ho~vever, absorb oxygen more rapidly mith formation of 
organic peroxides and other products, which are  detected hy 
the Lea o r  the Kreis teqts, etc. So that it  is easy t o  under- 
stand whv even the  '' peroxide test " does not invariably 
correspond with the  degree of rancidity as given by flavour. 
I t  may Ihe added that the oleic compounds, t o  !rho-e oxidation 

Extraction of Fats from Seeds and Animal Tissue 

S e w  l~rocedure io connection \\-it11 the  extraction of fats 
from sceds or animal tissues is a l ~ v a y s  being suggested, aiid 
a ,  gootl deal of hpacc might be given to this. As regar~l.; 
011-seeds, perhaps the must intereating items of the year are 
tlie protective action of carbon dioside during stnrage of the  
seed (Kayukova) and the  proposal by Hosenthal and Tre- 
vithick to use propane and I~utane  from American pet lo leun~ 
gas  for extraction of fat frnm seed-meal a t  low teniperatnre 
under pressurr. Bcsides readv removal of the  solveut (;IS 
fias) from the  rxtrarted oil, the latter is said to I J ~  c ~ r e p -  
tlonally pale in colour; but the process presun~ably  r ~ q u i r e s  
th.2 oil-mill to he adjacent,  or,  at any mte, not too f:rr away 
flom the oil-fields. 

Reports froni srvel.;Ll rrsearcli stations show that the pro- 
hleuis of fatty oil production in dili'e~-cnt parts of the British 
14;mpire are  being dealt 114th steadlly and systematically. :\~i 

account has appeared of the  work so far  ~ ~ n d e r t a k e n  I I ~ ,  ;l~irl 
the special problems confronting, tlie recently-estalbli.-hrd 
Coconut Research Scheme in  Ceylon. A Government coni- 
niittee has made a very full review of the  conditions in the o ~ l  
plantation industries of IM;ilaya, :in11 has recomniendr~l that,  
for the prrsent ;it any rate, cfiorts should Ile ni;iinly directed 
to consolidating and drvrloping tlir  production of roconut 
and palm oil ; ;~ t tempts  to estend tlir industry t o  o thrr  Iiinds 
of oil-seeds are  deprrcatrd under tlic r s i i t ing  rro~intiiic con- 
dition?. At home, the Fain t  Kesc:lrrh St:ition is continuing 
it? work and publications on tnng oil. 1)r. Jord:~n roniiders 
that separate specifications ;Ire de.il-;~lilr for the trlng nil.; dr -  
rived from the two varirtics of .Ilrrfritcs,  i ~ r o n l n ~ m  and 
/.'nnlii. Britiih standard sprrific:~tionc for mn. and boiled 
I11isrrc1 oils, :IS well a s  for t u ~ i g  oils, :ve at precrnt undrr  
d i r c ~ ~ ~ s i ~ ~ t i .  

New Demand for Fish Oils 

Sustainctl intereft is ;ilrn d i s ~ ~ l ; ~ y r t I  in li=h oils, Ix,tli in 
this country, :\mericn and J a p a n :  i ~ n d  a t  1io111r tlir Torry  
Research Station of the  Food Investigation h a r d  has ron- 
tinued active participation in this l i ~ , l ~ l .  Perh:~ps tlir nlo;t 
co~ispicuouc rrcrnt trchnir;ll f m t u r e  hcre is thr  rlevrlnptiirnt 
of the Iir\v demand for Iialibut liver oil on arcnulit of its 
high vitamin A potency : thc prorluctio~i of halibut liv1.r nil 
is, a t  the niomeot, ;r very profitalble, altliougli, ~~aturall!., not 
very Inrgc, in~luutry. Flotn recent rcpoltS it s r rms that the  
liver ~r i l  of tlir tu1111y ic e.; cscrption;rllv rirh in v i t : ~ ~ n i ~ i  1) 
;rs halil)ut l ivrr n ~ l  is in vit:~min .1. '1'111. rrn.on< for thrse 
variations fro111 11nt. s p r r i w  to a ~ i o t h r r ,  il l  for thc i ~ x i o n a l  
~ ; i r i a t i o ~ i s  in vit.ln~ili potr!iry o i  livers of thr  samr .prr~(.i .  
;\re li t t lr  undrrhto~)d, I ~ u t  ; ~ r c  h r i ~ ~ g  i~ivritigatt.(l 11y ~ r v e r a l  
f i r o u p m f  ~ v o r k r r i  : ~ t  ditTrr~,nt rrntrc-.  

At the  present tinil- it i, p ~ n l > a l ~ l y  f : ~ i r  to .:I! tli;tt rxtr~i.it>rti 
in our  linnnlrdgr of the r l ~ ~ m i r a l  rt,~i<tituticn~ o f  n i ~ t ~ l ~ i i l  fittq 
itre niort. prnminf'~bt t l i a ~ ~  nvn- a11\.:111(ru ill t ~ r l i i i n l ~ ~ g y .  I t  
\rould not he .orpriiing if tliis rootinurd fnl- SOIIIC t imr to 
come, s inr r  for rn;ili!. ye;lr> fat t~ , rh~lnlngy d r v ~ . l n p r ~ l  1:1r in 
advanre  of tlir s t rur tuml  organic rlicmictry oi thr  sul~iect.  

I>etailrd :in;~lysr.; (due I ;~rgr ly  to T.o \v~n)  of fnti  froni 
diff~l-elit kind.: of ;rquatic a11im;ll.; ; ~ n d  pl:~ntq :jrr n o ~ v  avail- 
al)le in suftiri~>nt 1111nihrr tn ilin\r r?l-t;lin rliaractrrictic 
ditTrrc,ncr% bet~vren,  for r ~ : ~ n i p l r ,  tlir li31.r nils of niarine 
and of fresh-water fish; while, in some of the larger marine 
animals (sturgeon, porpoise, etc.), tlie compositioos of depnt- 
fats from different parts of tlie l ~ o ~ l y  can now be comparr~l .  
One curious fact ~ r h i c h  has emerged concerns the  presenre 
of mixed glycrridcs containing iso-valrric acid in some of 
the fats of dolphin o r  porpoise : thr  iso-valeric acid (combinrd 
for the moqt pert with typical "ninl-ine" highly unsaturatrd 
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:ic~d, ill 111ixed  glyceride^) i, presetrt onlv in certain depot- oiganic chemistry in  this field a s  a ~vhole. First definitely 
fat-, (lilulrl~et-, heail a i d  j;liv) and i, :il)sent i rom the fats o f  the  ~ecognised  by Chevreul in 1815, its conieraion to an isomeric 
livel- ;lnd o thrr  ~ ~ r g a n \ .  Forther lepoi-ts o f  ~ v o r k  of this torn1 jelaidic dcid) was observed by Poutet in  1817 T h e  
tni~ture, ivhich il: b ~ ~ ~ i g  extentled to 111:1iiv other ceces of fa ts  position of its ethylenic linkage ivas not defined until Baruch 
irom ;iquatic i o u r c c ,  i n c l u d ~ n ~  phyto- a1111 roo-plankton, estal~lished it as A Y~'u-octadeceuoic acid in  1894. That  oleic 
algae, rtc. ,  will be read with n~ucl i  i11trre5t. ;tcid was the  cis-, and elaidic acid the  trans-, form of the  pair 

Klenk has made detailed 5tudie.i a[ the  composition of a n  of geometrical isomerides w a i  only recognised in  1923, a s  the  
amphibian depot fat ( tha t  of the comlnon f rog)  a n d  has found result of X-ray spectrographic study by Miiller and Shearer. 
that its component fatty acids are  to sorile extcllt intel-nitdiate 111 1925, 1'10fesso1- and Mrs. Robinson achieved a n  almost, but  
betxeen thoie of fa ts  of  ~ i i : ~ l i ~ i e  illid I:ind ii~linlali .  'l'he large not quite, complete synthesis. 'They synthesised 10-ketostearic 
v a ~ i e t y  of uns;ttnrated :icid.; characteristic of "aquatic" fa ts  acid and also reduced stearolic acid to oleic acid, but were 
is present, but some o f  them are  less prominent than usual, unable t o  convert the  keto-acid into the  acetylenic stearolic 
oivin- to the presence of  much niol-r oleic and linoleic acids acid ( the  latter,  hoivever, can be transformed into ketostearic 
than75 found in fish fats. At I.iverpool, the writer and his acid).  Finally, in 1934, a complete synthesis of, firstly, 
colleag!~es have recently observed that p;llmitoleic acid Iiel)tadecc~iylchloride, and then oleic acid has been obtained 
(formerly only known as a "nlarine" fatty acid) forms almut by a somelvhat complex series of reactions, starting from 

11rr cent. of t h r  dcpnt kit5 of lien.; a110 o f  mt.;, There  9-chlorononylaldehyde. 
appears to Ix a more or less progressive change In the  com- 111 the  methods of technical analysis, discussion has  con: 
ponrnt- of :~nitiiill depot fat.; from the complex uniaturated tinued ~ r i t h  reference to the comparative merits of different 
type found in marine ani~n:ils to the much simpler mixture pr,?cedures for the determination of iodine values and of t h e  
present in body-fats o f  the  I;lrger land animals. Rut there acetyl values of fats. Creene has put forward cogent argu- 
is still room for ;I great de:il more research and collettion of nlenti in favour of the more general and more developed 
data  in this field. use of microscopical examination of fats and soaps. A 

inethod for approximate estimation (as  elaidic acid) of nleic 
Synthesis of Oleic and Elaidic Acids acid in mixtures of the  latter with linoleic and linolenic acids 

has been devised in the  1.iverpool laboratories; the procedure, 
Perhaps  the  outstanding ;~chit~vemeot in the pure chemistry x h i c h  is sometr,hat lengthy, gave, with a series of oils, results 

of the fa ts  dur ing  1934 is the iir.;t complete synthesis of oleic in exct,llent agreement with those determined by the  thio- 
and elaidic acid.; 1)y S o l l r r  end Aannerot. T h e  history of c!.anometric method, thus confirming the validity and utility 
oleic xcid t.pitorn~re\ w t h r r  a-ell the rate of progress of of the Kaufmann process. 

New Company Progress for the Past Three Years 
By S. HOWARD WITHEY, F.C.I. 

(Senior Fellow of t h e  International Accountants '  a n d  Executives'  Corporation) 

S1Sc.k: 1031, 111any of the well-eital)lished chemical and directly denomination. For  the  initial period, the  preference dividelid 
allird camp;lnlec have h;td more l i q u ~ d  resources than a t  any was paid, leaving Ah46 t o  g o  forward, and dur ing the twelve 
tinie dur ing  their history, i111d as those concer l i  irhose finances months ended March 31, 1934, a net profit of L4,266 was 
!rere not In a aery healthv conditio~l have not been encouraged realised, enabling the  dividend on the  preference shares to he 
to beek additional capital under the existing economic and maintained, a n d  the  sum of 15303 to he allocated to a leases 
t r a d ~ n g  conditions, Inen. iisues atid new formations have been depreciation reserve, and ,&,724 to be carried f o r ~ ~ , a r d  to the  
relativelv few. next account. 

In t h i  ~rholes:ile :ind export druggists ~ e c t i o n ,  IYright, I n  1932, British Plaster Board, Ltd., was made public, the  
I.ayrnan and 'limney (1932)) I-td., was registered in June ,  1932, authorised capital being f250,000, of which a total of £208,000 
rvith :in authorised share c;lr,it;ll o f  L 3 4 o , m ,  a l l  of which has has been issued in the form of ordinary js. shares of one 
been issued and fu l ly  pnid, consisting of f 2 8 0 , m  in the form class. Great progress lvas made dur ing t h e  financial year t o  
of j per cent. cumulative preference L I  shares-the dividend April 30, 1933, the  trading profit amounting t o  ,&4,342, a n d  
on lrhich is paid half-yearlr in ,4pril and October-and f 0 0 , m  af ter  transferring f 1  1,521 to the tax reserve, a n d  debiting 
*n ordin;~rv L I  shares. l>;ring the financial veal- immediately expenses in connection r ~ i t h  the increase of capital, etc., the  
preceding'the formation of the  new company, a net profit df net profit proved to he ,&1,j24. T h e  demand for the  com- 
f 40,039 tras realised on ;L share capital of L~So,ooo, the latter pany's products necessitated the installation of additional 
consicting of Lgo,on, 111 0 per cent. shares, and plant,  and dur ing the  ttvelve months to the  end of April last 
f c ) o , m  111 ordi~iilry shares, ~vhich  enabled a dividend of 421 a trading profit of ftm,387 was realised, the  net profit work- 
per rent to be paid. In the  folloa-ing year, the  balance of ing  out ;kt no less than L86,617. Consequently, the  dividend 
net protit reached the rtlcord figure o f  ,&0,302, but in view of 30 per cent. has been maintained, 15 per cent. being pay- 
of the  fact that in a complete year thr  dividend on the prefer- able on f~oo,ooo,  and 15 per cent. payable on L208,000. 
enre  \hares iihsorbs ft~),Ooo grow, the directo~-s very irisely absorbing f46,200, a s  compared v i t h  f3o,om in 1932-33, and 
adopted ;I cnn5ervative policy, :and decl;u-ed an ordinar,, divi- a f t e r   lacing f 3 5 , m  t o  the  reserve-which noiv amounts t o  
dend of  l o  per cent., which l i f t  a balance of f.24534, of'\rliich f j o , ~ a n d  allocating f3,142 to obsolescence, there remains 
the  sum of f17,5n, ivas illlocated to reserve. Dur ing 1933, ;L balance of f5,h91 to g o  forward to r931-3j, a s  against .&,41; 
thc tr;iding profit amounted to l 4 4 , 7 ~ 5 ,  and af ter  providing brought in from 1932-33. T h e  company is n.ell equipped to 
for  income-tax, the net profit worked out ; ~ t  L36,7oj, e n a b l ~ n g  meet any competition. 
the  dividend of lo  per cent. to I*. maintained, and f ~ o , o o o  In October, 1932, English Clays, Lovering, Pochin and 
to he tra~irit ,rred tn the reivrvt> fund, x h i r h  11oiv tot:ils f27,;oo. Co., T.td., Jvas registered for the  purpose of acquiring thr  
T h e  nes t  :iccount.: rrill prnl);ihllr he subm~t ted  in hl:lrch, and china clay businesses of Englizh China Clays, Ltd., Lovering 
there i, :I credit balance of f 8 , r j q  to be I~rought  in. China Clays, Ltd., and H. D. Pochin and Co., Ltd., and their 

'I'hr tilit :~ccount< of S;ition;~l D r u g  Induitrie<, I.td., r r spect~ve suh5idiaries. T h e  first accounts irere made u p  tn 
covered n period of thirtpen month.; to RI;~rch 3 1 ,  ~ ) 3 3 ,  wid the end of S e p t ~ n ~ l r e r ,  1933, and ivere submitted in  March 
re lea led  a net pn,tit of L l , h o ~ .  T h i i  cnmp;lny \\-:ii fornicd la.t, showing :l profit of L28,417. Of an  authorised capital 
for  the purpose of ;lcquiring the undrrt:tkiriph of  C. I<.  Harkc~r, L2,j70,22j, a total of f2,jhj,225 now ranks for  dividend. 
Stag5, ; tnd  hlorg;~n, I.td., and Tho;. Hndgkin\on, I'rrstons compri,ing L351,873 in the fol-m of 7 per cent. cumulativ? 
and k i n g ,  :ind on.ni n.ork\ ;!nd 1:ll)oratorir.; ;at E~nniot t  Street, pleference shares, and A2,213,3;2 in ordinary share5, a l l  of 
1.ondon. '1.h~ authrrri.ed c;~jiitnl i.: [ S O , ~ ,  o i  which AOj,d,j L I ,  and after meeting the preference dividend to March 31. 
h;~, lht*,,n ihsot~il and fu l ly  pnid, camptiiing A31,250 in the  a11d ;~lloc:lting f i j ,474 to depreciation arcount,  therr 
forni of 0 per cent, cumulative p r e f r r m r r  f ~ ,  i h a r e i :  L31,31j 1cm;lins a r r ~ d i t  balance of A5,633 to 1" camied forlrard to 
in oriIin:l~-!. _It \ l i i~r t~i ,  :IIIII 4500 ili ( I ~ f e r r ~ c I  <hare< of IS. the nest a ~ c o u n t .  

D d 
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Standardisation in the Chemical Industry 

Activities of the British Standards Institution 
PROGRESS has been made during the year in the work of the 

committees of the Chemical Divislon of the British Standards 
Institution and it was a source of considerable gratification 
to the chemical industry to know that Dr. E. F. Armstrong, 
chairman of the Chemical Divisional Council, was elected 
chairman of the Institution. A considerahle step forward has 
been made in  dealing with the comprehensive programme of 
work outlined in the last annual review and specifications 
have been issued for the following :- 

l'echnique for determining the Kideal-Walker coefficient of disin- 
fectants (U.S.S. No. 541); determination of pl~osphorus in coal and 
cuke (568); report on standard temperature of volumetric glasslvare 
( 5 ~ ~ ) ;  distillation flasks (571); interchangeable conical ground glass 
ju~nts (572);Iinseed oil putty (544); nickel anodes (558); nickel am- 
monium sulphate and nickel sulphate (564); diacetone alcohol (549); 
normal butyl acetate (551); amyl acetate (552); ethyl acetate (553); 
dibutyl phthalate (573); diethyl phthalate (554); carbon tetrachloride 
(575); glacial acetic acid and dilute acetic acid (576); hexachlarethane 
(hexachloroethane) (577); technical acetic acids (578); technical 
ether (559); trichlorethylene (trichloroethylcne) (technical and stabi- 
lised) (580). 

The Rideal-Walker method of comparing disinfectants, first 
published in 1903, has been varied largely by other workers 
leading to a great deal of confusion and numerous disputes. 
The object of the standardised technique is to ensure that the 
buyer and seller, when a particular Rideal-Walker coefficient 
is part of the requirements of the disinfectant, hoth use pre- 
cisely the same method. Its chief application is for coal tar 
disinfectants. Experience has shown that the standardised 
technique, if carefully followed, will give concordant results 
in the hands of competent workers and it is therefore recom- 
mended for general adoption 1)v all who purchase and supply 
dis~nfrctants on the basis of ihe Kideal-Walker coeffic~ent. 
The method for the determination of vhosnhorus in coal and 
coke is a further development of the standardisation work 
carried out in the last few years in connection with the setting 
up of standard methods of sampling and analysis for coal 
and coke. The present standard is based upon a comprehen- 
sive survey of different methods for the testing of a large 
number of cokes from different localities carried out by the 
Northern Coke Research Committee, nine methods heing 
selected as representative of the methods in use amongst coke 
producers and users in Great Britain. The nine representa- 
tive methods were for the determination of phosphorus in  a 
large number of cokes from this country and from the Con- 
tinent, and it was found that seven of the methods gave low 
results shown to he attributable to the loss of phosphorus 
in the residues normally rejected during the determination. 
The method selected as  standard i s  one of the two found to 
give consistent results,and of these two is the more simple 
and economical in type. 

Scientific Glassware 

The specifications for interchangeable conical ground glass 
joints and distillation flasks represent the first specifications 
prepared by the Scientific Glassware and Laboratory Ware 
Committee which is working in close co-operation with the 
National Physical Laboratory. 

The Chemical Divisional Council is steadily developing the 
application of national standards to those cases where the 
preparation of British standards will he of service to the 
~ndustry. The Scientific Glassware and Laboratory Ware 
Committee has at present six committees actively working on 
the preparation of specifications for scientific and laboratory 
ware, including thermometers, hydrometers and volumetric 
glassware. Consideration is heing given to the standardisa- 
tion of qualities of the resistance of glassware and to the 
question of laboratory porcelain. 

The Vegetable Oils Committee, under the chairmanship of 
Mr. Bolton, has a l m o ~ t  completed its series of specifications 
for vegetable oils, and standard methods are heing suggested 
for the sampling of vegetable oils and fats in packages or in 
hulk. The Coal Committee is working on methods for the 
ultimate analysis of coal and for the analysis of coal and 
coke ash, and it is hoped to issue early in the new year a 
method for determining the agglutinating value of coal. 

The Disinfectants Committee is endeavouring to set up a 
standard for the ChicB-Martin test, while the Tar  Acids Com- 
mittee has been engaged in the revision of the specifications 
for crude carbolic acid, distilled carbolic acid and refined 
cresylic acids. 

Perhaps the most important development in the chemical 
work of the Institution is the setting u p  of a Dairy Standards 
Committee to deal with the question of standardisation in the 
dairying industry. This work is a development of the work 
of the Dairy Research Committee of the Empire Marketing 
Board. With the discontinuance of the Board in 1933 it was 
left to the Imperial Agricultural Rureau to consider what 
steps should be taken to provide for the future of schemes 
initiated by the Board. After consideration, the Imperial 
Agricultural Bureau asked the British Standards Institution 
to set up a Technical Committee for Dairy Standards to con- 
tinue the work carried out under the Dairy Research Com- 
mittee, and to deal with any further standardisation which 
might he required by the dairy industry. 

Amongst the other new work that is heing undertaken, 
reference should be made to ths newly formed Glues and 
Leather and Tanning Materials Committees. The Glues Com- 
mittee is attempting to set up standard methods for testing 
glues, while the Leather Committee has completed a pre- 
liminary draft specification for vegetable tanned sole leather. 

Federal Council for Chemistry 
International Problems 

THE objects of the Federal Council for Chemistry are to 
foster and advance the scientific interests of chemistry in all 
its branches and ( I )  to represent the views of British chemists, 
hoth nationally and internationally, (2) to co-operate with 
those bodies in Great Britain and the British Empire 
representing the science of chemistry and to ro-ordinate their 
scientific activity, and (3) to enter into scientific relations 
and to co-operate with similar bodies in other countries, and, 
in particular, to represent British chemistry in the Inter- 
national Union of Chemistry. The council consists. of 
representatives appointed by each of the constituent organisa- 
tions and of such other members as the council may from 
time to time elect. 

Several matters of internatixal importance have occupied 
the attention of the Federal Council during 1934. The IXth 
International Congress of Pure and Applied Chemistry (post- 
poned from 1932) was held in Madrid from April ; to r r  tc 
which the Federal Council sent ten delegates. A number of 
its constituent organisations were also represented. The XIth 
Conference of the International Union met at  Madrid at  the 
same time as the Congress, to which delegates were appointed. 
Among questions of importance considered was that of chemi- 
cal nomenclature. Delegates of the Federal Council \yere also 
present at  the following functions held in Paris : The IIIkme 
CongrBs Internationale Technique et Chimique des Industries 
Agricoles (March 25 to 31), Quatorzikme Congrks de Chimie 
Industrielle (Octoher zr to 27) and the official opening of the 
Maison de la Chimie (December I). 

The reports of the International Commission on Atomic 
Weights for 1934 and of the International Commission on 
Thermochemistry have been received from the International 
Union and steps taken to give necessary publicity to these 
reports in the technical Press in this country. 

The Federal Council continues to give attention to the 
promotion of a scheme for the unification of the professional 
and scientific welfare of chemists to which ref3rence was made 
in the review of last year. Following meetings of representa- 
tives of the Federal Council for Chemistry, the Chemical 
Society, the Institute of Chemistry, the Society of Chemical 
Industry and the Association of British Chemical Manufac- 
turers (representing industry) a " Chemical Council " has 
been formed to put into practice a ?chyme of co-operation he- 
tween three of the principal organisations representing chemis- 
try in this country. 
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The British Association of Chemists 
A Steady Advance Throughout the Profession 

OSE of the outstanding features of the work of the British 
Association of Chemists during the year has been the in- 
creased facilities of the employment bureau. The welcome 
fall which has taken place in the unemployment benefit paid 
is not due alone to the improvement in general conditions. 
A great deal has been done by the Association to find em- 
ployment of a satisfactory kind for its members. In many 
cases members have obtained highly remunerative appoint- 
ments. This is to a large extent due to the propaganda 
carried out over a number of years which has aimed at  impres- 
sing employers with the economic advantages of employing 
a chemical staff. After many years of consistent work the 
results are becoming apparent in the increasing number of 
applications made to the bureau by employers who either have 
not previously employed a chemist or who hare decided that 
an increase in the chemical stall rrould actually result in 
economies being effected. 

Salaries 

tion. Its scheme for registration, which has been worked out 
in some detail, requires as a first step the setting up of a 
provisional council or at  least a co-ordinating committee 
which would make it possible for all societies directly or in- 
directly interested in the question to explore it. Until this 
is done it is not possible to deal further with the question of 
registration. But there is evidence that the rank and file of 
the profession are still interested in the matter. The responsi- 
bility for the next step, however, lies not with the Associa- 
tion alone but in closer co-operation between the societies. 

The work of the nominations committee this year has been 
exceptionally heavy, first on account of the large number of 
applications, and, secondly, by reason of the great care with 
which applications have to be scrutinised. The Association 
has definite regulations which govern admission to full 
membership and those who do not obtain the required standard 
cannot be admitted in the capacity of full members. The 
British Association of Chemists is the only society which 
requires besides evidence of sufficient general and scientific 

For  this rea.;oll ti,? $i,oci.,tioll co,l!inueF to insi,t upoll a proof 

:tiri~f , & ~ ~ y ~ ~ ~ ~ n ~ ~ e ~ ~ s ~ ~ ~ ~  ::'!:::' r:t:r :igi:i pr?i~:ctivities of the Association in regard to publicity have 

salaries but some provisional minimum has to he 
been maintained through its journal and in the technical and 

fixed, It is the of  the council that except in special public Press. The increase in its membership and its 

chemist shollld accept a post at a salary steadily-improving financial position are due to the fact that 

below this With few special exceptions members 
the benefits of membership of the Association become in- 

are able to command this intial minimum and in man" cases 
creasingly known' 

a great deal more. The Increase in the memhership'of the 
Association during recent years has greatly strengthened the 
Association's ability to negotiate in regard to economic con- 
ditions. rZ great deal more can he done when it is fully 
renlised by chemists that it is only by supporting a society 
with specific powers to deal with economic questions that 
satisfactory conditions can he secured for the whole profession. 

Legal Aid 

The legal aid department has done valuable work for 
members. ASq  has been recovered for members during the 
past year. A number of other cases have since been settled 
by negotiation so that the amount recovered to date is con- 
siderably in excess of this sum. The principal aim of the 
department, is, however, prevention rather than cure. Owing 
to the careful attention given hy the department to the review 
of agreements, a largp ~iumhrr  of members had clauses 
in agreements modified or removed so that possible causes of 
litigation have been eliminated. While this activity neces- . sarily rereives little publicity the work has heen steadily 
developed and continues to increase. Owing to the in- 
creasingly strong position of the unemployment benefit fund, 
the nneniployment special purposes committee has under con- 
sideration ways and means by which additional benefits might 
he made available for members. I t  is not yet decided what 
form these benefits should take but alternative schemes for 
additional henefits will be submitted for the consideration of 
members. 

Active Local Sections 

1:xcellcnt ~ r o r k  has bee11 done by the local sections. The 
committees have been energetic in arranging meetings and 
providing special speakers. In a number of instances joint 
meetings have been arranged with the local sections of other 
societies. The importance of a rloser co-ordination between 
the various chemical societies is fully appreciated by the 
council. If the Association is not in full agreement with 
many suggestions which have been made for the closer co- 
ordination of chemical orgdnisations, it yet ~relcomes all 
genuine efforts which are heing made in this direction. Work 
in the local sections is doing a great deal to estahlish closer 
contact between the societies, and joint meetings which the 
local sections have been active in endeavouring to foster give 
opportunities for discussi~?g the local problems and their 
bearing on the question of co-ordination. 

The council is of opinion that the general problem of 
registration is closely hound up with the qurstion of co-ordina- 

Society of Glass Technology 
More Work : Increased Subscriptions 

THE activities of the Society of Glass Technology have been 
~vell maintained during the year. The programme included 
nine ordinary general meetings, four in Shefield, two in 
Leeds, two in London, and one in Stourbridge. At the annual 
general meeting at  Sheffield in April, Mr. G. 1'. Evers, of 
Stourbridge, was re-elected president for a second year. 
Several alterations were made during the year in the Society's 
constitution and rules. The annual sohscription of collective 
members (firms and institutions) was increased, as from 
January, 1935, from l 3  3s. to 5s. The annual subscription 
of ordinary members was also increased from AI  10s. to L 2  zs., 
but in this case the increase will not become operative until 
January, 1936. 111 addition, the former grade of student 
membership was replaced by a new grade of associate member- 
ship. This is open to persons under z j  years of age, the 
annual subscription being 7 s  6d. 

The quarterly "Journal of the Society of Glass Techno- 
logy " appeared as usual during the year, and included some 
t h i ~ t y  o~iginal papers and reports. Of the other publications 
of the Society, the opportunity was taken of tholoughly re- 
vising its " Directory for the British Glass Industry," and 
the new (third) edition was published in September. It 
contains over 400 pages. Four of the Society's technical 
committees have been active, namely, (a) Standards Com- 
mittee, (b) Furnace Committee, (c) Refractories Committee, 
and (d) Committee on Form, Design and Process Work. A 
development of the work of the last-named committee was 
the institution of an  Art Group of the Society, consisting of 
members interested in the work of this committee. The May 
meeting in London was devoted to a symposium on the form, 
design and decoration of glass. 

Early in the year a Yorkshire section lras successfully 
inaugurated. The Society therefore now has three flourish- 
ing sections, (a) London Section-hon. secretary, Mr. T. C. 
Crawhall, M.Sc. (The Science Museum, South Kensington, 
London, S.137.7); (h) Midlands Section-hon. secretary, Mr. 
G. W. Stuart (Stuart and Sons, Ltd., Red House Glass Works, 
Stourhridge) ; and (c) Yorkshire Section-hon. secretary, Mr. 
A Garstang (King, Taudevin and Gregson, I.td., C5mbridge 
Street. Sheffield). The headquarters of the Society are at  
Darnall Road, Shefield, o, the hon. secretary heing- Professor 
W. E. S. Turner, O.B.E., D.Sc. 





December 29, 1934--Tkr Chemical Age 601 

The Chemical Society 
Progress of Provincial and Joint Meetings 

I)I.KIs(; 1q31, thc cou'icil of t l l r  Chtmical Society has con- tions rrere ar ranged;  oil February 2, March 9 and Kovember 
tinued i t i  puliry of holding lecturrs, discuisiorls and ordiii;lr? 16 and 26, with University College of North Wales  (Rangor) 
icientihc meetings out \ id~:  1.ond11n 21% well ;IS ill 1.ondon. 0 1 1  Chemical Society; on  January 26 with the  local sections of t h e  
February 2 2 ,  I'rofessor Dr. Ha115 F15cher (!elivered the  fourth Institute of Chemistly and the Society of Chemical Industry 
I'etllcr I .ectu~e entitlcd " C'hl~,rophyll ": o n  .April 14, ; I I ~  a t  Bristol;  on  February 9 with the Glasgow sections of the 
ordin:iry scientific meeting was devoted to celebrating the Institute of Chemistry and the  Society of Chemical Indust ry ;  
centenary of the  hirth of hlendeleet?, when Lord Rutherford on March 12  with the  Students' Chemical Society of the Uni- 
of Selson lcctured OII " 'She Periodic Lan. of Mendeleeff, versity College of Swansea; on March I j with the  University 
and its Interpletation," ;uid on October 18 a lecture on " In-  of Sheffield Chemical Society; on March 5 with the University 
~luced I<adio:~ctivity " was given by Profeswr 1'. M. S. of Birmingham Chemical Society, and on November 3 a t  
Hlackett. The follo\ving discussions were held : " Some As- .Liverpool with the  Science Masters' Association. Fellows 
pects of the Electronic Theory of Valency," opened by Pro- were also invited to attend four Bedson Lectures a t  Armstrong 
feisor J .  E. I.eilnarc1-Jones; "Unicellular Chemistry," opened (‘allege, Sewcastle-on-Tyne. 
by Dr. 1. V:t~ga., Eyrr,  and " Chemical Prohlems in Agricul- 
tural Science." o ~ e n c d  bv Sir lohn Russell. Anniversary Meetings 

, . 
Six ordinary scientific meeiings v e r e  held a t  which 27 

p;lper, co,ltribllted by Fello,,.i Irere read 
discussed, On 'The 93rd annual general meeting and anniversary dinner 

J u n e  ,, the scientific meeting held by invitatioll of 
lrere held at Birmingham in March. T h e  Lord Mayor a n d  

the president, Professor G. T. Morgan, at the Chemical Re- 
Corporation held a civic reception in honour of the Society. 

\earth I.,lhoratory, .seddington, ,vas devoted to a discussion 'The president's address was on " Unification of the Chemical 

011 " C h e m ~ c a l  Syltthei(25 u~tcler Pressure." Professioii." T h e  principal guest a t  the  dinner was the  Rt. 
Hon. Sir Austeu Chamberlain. 

Meetings Outside London In 1934, 218 new fe l lou~s  were elected. T h e  " Journal " 
(published monthly) contained 443 original papers a n d  34 

F i v r  lecturrs Irere held outside 1.ondon. O n  January 22, notes, in addition to the  special lectures delivered before the  
I'rofessor R. Robinson lectured a t  Birmingham on ' I  Some Society. Volume XXX of the  Annual Reports on the  Pro- 
Kecent \Vork in the  Alkaloid G r r ~ u p  ";  on February 23, Pro- gress of Chemistry, which summarises the  important advances 
fessor Dr. Hans  Fischer repeated a t  Manchester his lecture in pure chemistry made dur ing t h e  previous year, was pub- 
on  " ('hlorophyll " on March 13, Professor W. C. McC. Leu-is lished in  March. I t  contained, i n  addition to the usual re- 
lectured a t  L~verpool  on ' ' T h e  Experimental Study of Some ports, special reports on crvstallography a n d  radioactivity 
Gas Reactions "; on Yovember j, Mr. C. K. Hinshel1rood and sub-atomic phenomena. .British ~ h e d i c a l  Abstracts "A" 
gave a lecture on " T h e  Development of Chemical Kinetics " contained 1,422 pages, compared with 1,344 in  1933. 
at Birmingham, and on Kovember 15, Professor $V. E. S. There  were 81 applications f o r  grants from the  Society's 
Turner  deliveretl a lecture on " l'he Surface of Glass " a t  Research Fund available for  the  assistance of chemical re- 
Sheffield. search, a n d  grants amounting to A672 8s. were distributed t o  

T1ro discussioni ~ e r e  held, t h e  first on " 'She Ignition of 77 applicants. T h e  use of the  extensive ~ e f e r e n c e  and lend- 
Gases " being arranged by Professor H. V. Wheeler, on  ing  library of the  Society steadily increases. T h e  number of 
January  z j ,  a t  Sheffield. T h e  \econd, on I' Applications of volumes is now over 38,500 a n d  these deal with every aspect 
X-rays a n d  Spectroscopy to the  Elucidation of Chemical of chemistry, and with many branches of related sciences. I n  
Structure " mas held a t  Manchester, on November 9 and 10. 1933, there were 8,399 attendances and the  number of books 

Ten meetings of the  Socirty jointly with other organisa- borro15-ed was 5,518. 

The National Paint Federation 
Success of the Co-operative Advertising Campaign 

'SHE ~ x t ~ t  t\relve moiiths have a.it!iesied the  consummation the  result tha t  the  Association is assured of adequate financial 
of important . ~ c t i v t t ~ e s  n h i r h  have ~ n g a g e d  the  attention of support over a period of years. T h e  co-operative advertising 
the  National Federation of A ~ s o c ~ a t e d  Paint,  Colour and campaign advocating the  use of more paint, which was 
Y.trniih .\lanufacturers for  some considerable time, outstand- launched in the  spring and continued in the  Autumn, has 
ing  exanlples heinl: the  concession- connected with tariffs been a remarkable feature. T h e  campaign will be continued 
I! hich have been obtained, in the addition of rosin (colophony) in 1935 a n d  1936. 
and tung oil (china   rood oil) to thr  Free  List and the  intro- 'She Joint Industrial Council for the industry has com- 
cluction of a workable and more comprehensive linseed oil pleted a year of active and progressive work. Interest among 
(lranhack scheme. T h e  scheme now in operation provides for the  employees in the  tecllnical side of the  industry appears 
an  increase 111 the original rate o f  drarvback f rom 30s. to to be increasing, 52 certificates having been awarded by the 
Oo,. and an  extension of the  scheme to linseed oil used in City a n d  Guilds of London Institute to candidates in paint 
the  manufacture of putty, mixtures o f  lin.;ced oil and driers, and varnish technology. From the export point of view the  
and hezat-treated and refined linseed oil. I n  addition, a story is not quite such a happy one, although concessions 
'. s u h i t i t u t i o ~ ~  " icheme, the  adoption of which has a 1 n . a ~ ~  with regard to drawback have mitig-ated the  situation cou- 
been advocated by the  Federation, has h e m  accepted by the  siderably. On the other hand, the  &enace of Japanese com- 
Cusioms authorities in a modified Corm, so that i t  is nou8 petition 111 practically a l l  export markets is serious and ap- 
xnnecesary  to segregate duty paid and n o n d u t y  pald oil pears to he increasing. I n  this connection, the  Federation 
uced in the manufactnre of paints a n d  varnishes. T h e  appli- has taken every o p p o r t u ~ ~ i t y  of representing to the  Govern- 
cation for  the inclusion of cop;~l gums in  the  Free  List, which ment the views of the  industry and will continue to do so 
Iraq turned down Ia5t year has been re-submitted af ter  success- in the future. Revision of the  customs tariffs by  Australia 
fu l  representation< had heen made by the  Federation t o  the  and New Zealand has been of some assistance, but it  is 
S e \ r  %r;~land (;o11.roment for  reconsideration of the Ottawa doubtful ushether the  small concessions granted will make 
.Aj,~eements Act so far ;is it affected the  Kauri gum position. it any easier for m a n u f a c t u ~ e r s  genarally t o  compete with 

Research has bren stimulated by an offel from the  Govern- domestic manufacturers in those markets, o r  whether the 
ment of  creased grants  to research associations lrhose mem- Governments concerned have gone as f a r  as they might  have  
hers \rere prepared to increase their suli3cliptions. T h e  mem- l o n e  to carry out t h e  spirit of the  Ottawa Agreements Act. 
hers o f  the I<esearrh Association of B ~ i t i s h  Paint,  Colour and T h e  industry has  shared in the geqer-al upward tendency 
Vnrn~sh Manufacturers have taken up the challenge, with tvhich has been noticeable dur ing  the  year. 
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The Voice of the Industry 
A Retrospect of 1934 and a Glimpse of the Future 

\ V I ~  ,-ccently invited our advel-tiscrs to tell us how they had fared in rcl;gli<>n lo tlis improvcoient in trade tvllich had become apparent 
in nlany directions during the past twelve months, and what were their pro\pccta for 1935. I3eiow we give extracts from their replies. 

Metropolitan-Vickers Electrical Co., Ltd. 
DURING the past year the shops of the Metropolitan-Vickers 
Electrical Co., Ltd., both at  Trafford Park, Manchester, and 
Attercliffe, Sheffield, have experienced a considerable increase 
of business. The most powerful steam turbo-generator in 
Europe is heing built a t  the former works, and the latter 
have many contracts for electric traction equipment, ranging 
from tradesmen's delivery vans and trolley buses to railway 
electrifications. Readers of THE CHEMICAL 4- will perhaps 
be most interested in a series of electrodes which have for the 
most part been developed in the past year for use in arc 
welding. Many types are available, each with metal and flux 
properly proportioned and chosen for the numerous different 
classes of work now carried out by arc \\,elding. 

British Tar Products, Ltd. 
IT is reported by British Tar  Products, Ltd., that the tar 
products market had commenced its recovery in certain 
respects earlier than 1934, and, strange as it may seem, is 
even now feeling something in the nature of a reaction 
inasmuch as  prices of certain products, such as toluol, xylol 
and pitch during the latter part of 1934 have fallen from the 
high levels enjoyed by them during the latter part of 1933 
and early 1934. Those closely engaged in the trade have the 
opinion that lighter products will recover in the near future 
although the position of pitch is yet not certain : on the other 
hand, one of the company's main products, creosote, has 
gradually increased in demand and value during this period. 
No new product has been evolved during 1934 but as far as 
the finer chemicals are concerned, it may he said that the 
tendency all round seems to he to stiffen up qualities and aim 
at  standards of purity not previously demanded. This means 
that only hy keeping well abreast of the latest developments 
can a producer hope to enjoy the best markets and this appears 
to be the keynote for 1935. 

k Aluminium Plant and Vessel Co., Ltd. 
A YEAR of considerable development-particularly in the 
distillation field-is announced by the Alumiliium Plant and 
Vessel Co., Ltd. Plants have been collstructed in non-ferrous 
metals for the distillation of organic acids, ketones, esters 
and alcohol. Some idea of the magnitude of the work can 
be gauged from the fact that within a matter of twelve months 
stills with a combined daily (24 hours) capacity of goo,cca gal. 
have been constructed. Some of these stills are of immense 
size and represent a class of work which was previously 
imported from France or Germany. A particularly interest- 
ing development is a patent type of distillation plate for 
fractionatinc columns. Three such columns have been built 
by this concern during the past year. 

The demand for the A.P.V. patent plate type of heat ex- 
changer continues to grow and machines have been con- 
structed for use on aldehydes, alcohol, and polymerised oil. 
They have also been introduced in distillation plants for 
heating boiler feed water by waste heat contained in the 
effluent from the stills, etc. Other important chemical plant 
recently constructed by this very progressive company in- 
cludes special plants in monel metal for the evaporation of 
certain solid organic acids, large final evaporators in nickel 
for caustic soda evaporation, soaking and vacuum washing 
plants in aluminium for the viscose silk industry, and many 
reaction vessels for acetic acid and anhydride processes. A 
great deal of interesting plant has also been made for the 
varnish industry, among which should be mentioned a com- 
plete pilot plant in aluminium, copper and staybrite steel for 
the manufacture of cellulose esters, large plants for the poly- 
merisation of drying oils (one heated electricaly, and others 
by the special A.P.V. oil fuei firing system) and special 
varnish plants each of five tons gross capacity for the bulk 
melting and e4terification of copal and other natural resins. 

Davey, Paxman and Co., (Colchester) Ltd. 
STEADY increase in the manufacture of plant for the chemical 
and inetdllurgical trade is reported by Davey, Paxman and 
Co. (Colchester), Ltd.. The machine which has been 
in greatest demand is the IJarm;~n rotary vacuum filter 
with its "streamlined" cell co~lstruction. To illustrate the 
varlety of ures for this filter, the following cases can be cited 
where Paxman filters have been sold or installed during the 
yyear: Filtration and washing of cau>tic lime mud in paper 
mills and tar distilleries, of lime sludge in the manufacture 
of bleach liquor, of potassium salts recovered from the Dead 
Sea, of gold cyanide slimes in the metallurgical industry, 
the dewatering of coal slurries in coal washeries, of precipi- 
tated chalk, of sludge from water purification plants and the 
treatment of trade effluents, including the recovery of pulp 
from paper mill backwater. In addition to the plants supplied 
to users in this country, a number of Paxman filters have been 
exported. 

The Thermal Syndicate, Ltd. 
IT was to be anticipated that an  increase in the p~oduction 
of chemicals would lead to an  improved demand for Vitreosil 
(pare fused quartz or silica), which is made by the Thermal 
Syndicate, Ltd., and this has been the case. For over z j  
years Vitreosil has been known to be an outstanding material 
for resisting acid attack and temperature change, and the 
confidence of chemists and chemical engineers in this equip- 
rnent continues and increases. In addition to the standard 
forms supplied for chemical plant, for acid gas absorption 
and for acid distillation, cooling and condensation, many 
pieces have been manufactured to purchasers' own designs 
to suit special applications. All this work has necessitated 
additions to existing equipment for the manufacture of 
Vitreosil chemical plant, and the various departments of the 
Vitreosil works conti~lue to he kept in a high state of effi- 
ciency to enable orders for standard or special pieces of equip- 
ment to be supplied with the utmost despatch. 

Special mention may be made of the Improvements which 
have been effected in the production of transparent Vitreosil 
so that high-grade optical material free from striae, straln or 
fog is now available. These advances havc also led to 
increased activity in th: production of mercury vapgur burners 
of all types and for all purposes, including industrial uses. 
Besides the standard forms generally used for actinotherapy, 
larger units are now available for continuously itradiating 
and sterilising liquids, including milk and water supplies. 
Considerable attention is being given to the development of 
the discharge type of burner, which can be made uf mcre 
tohust construction than the arc type and has the added 
advantage of being self-starting. 

Staveley Coal and Iron Co., Ltd. 
DURING 1934 there was a little fluctuation in trade and it can 
lbe said that the improvement noted tolvards the end of last 
year has been well maintained. Judging by the demand for 
chemical products made by the Starele!. Coal and Iron Co., 
it would appear that most of the trades have benefited to 
iome extent by the improved conditions. The heavy chemical 
section has been fully employed and the demand has remained 
good, but in spite of the heavy demand prices have not been 
raised. 

The demands this company has experienced would seem to 
indicate that the textile trade has certainly had a hetter year, 
and the same remarks apply to many other trades. Although 
the demand for sulphuric acid has heen some\vhat better there 
is still room for considerable improvement, but it is doubtful 
whether we are likely to see the solphuric acid plants of the 
country fully employed again until such time as there is 
appreciahle improvement in the world value of nitrogen, 
therehy enabling coke-ovens and gasworks in make sulphate 
of ammonia profitably. By-products and tar products are 
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still true to their reputation in that the markets for them 
fluctuate considerably. The high price ruling at  the begin- 
ning of the year for pure to luc~  ha. resulted in an increase 
in the output and the price has now come back to a more 
reasonable levrl. The same remarks apply to xylol. I t  is 
fortunate for the coke-ovens interests that, as so many of the 
rubber works are now using white spirit instead of solvent 
naphtha, the cellulose lacquer trade has developed so well 
and is ahsorbing so much of what lrould have heen made into 
solvent naphtha in the form of xylol. 

In the tar products market, tar acids have not done very 
well for the producer and the pitch market is developing 
considerable weakness, owing to the increased production and 
the larger quantities of pitch which are now being shipped 
from .America to the European markets. Not only has 
America shipped pitch to 1:urope but she has also shipped 
considerable tonnages of tar, as, owing to the low prices ruling 
in America for fuel oil, it has been found more profitable to 
export tar and pitch than to burn the tar in the steel furnaces 
as was formerly done. Fortunately for the tar distillers the 
creosote market has improved considerably. Large quantities 
have been sold for burning purposes in this country to re- 
place imported fuel oil and a considerable quantity will also 
he hydrogenated. In addition, there is now an improved 
demand from America and but for the strength of the creosote 
position the immediate outlook for tar would he very poor 
indeed. It is perhaps a little encouraging to reflect that 
during the slump period, tar products did not suffer nearly 
so badly as most of the other markets, and, of course, with 
an improvement in the iron and steel trade there is an  auto- 
matic increase in the output of tar ;  and unfortunately the 
demand for tar products, apart from creosote, has not kept 
pace with increased output. However, the tar trade is quite 
, , c o A  +n th.3~0 ( I , , ~ + , . * + ; , ~ " c  

greater resistance to corrosion. Considerable success has 
attended these endeavours and "Sil-fos" is satisfactory for 
copper and brass; others for the jointing of stainless steels 
and steel have given highly satisfactory results. Work has 
also been done on soft solder with the object of producing 
alloys which melt a t  slightly higher temperatures than the 
ordinary tin lead c3mpositions and which at  the same time 
will possess greater tensile strength and corrosion resistance. 
Solders of this order are of particular interest to the electrical 
industry where loads on the low melting point soft solders 
may result in breakdowns. In preparing for 1935, the com- 
pany has entirely re-designed and enlarged its shops for the 
contruction of process plant in "Matthelytic" silver, and its 
technical staff has been considerably augmented to investigate 
the problems arising both from the application of silver for 
thr chemical and allied industries and problems which arise 
in connection with the jointing of metals. 

Alcock (Perhxide), Ltd. 
THIS firm specialises in the nlanufacture of sodium metasili- 
cate, which it first introduced to British industry several 
years ago. The year 1934 has seen a steadily increasing 
demand for this product. The laundry industry in particular 
has been quick to seize upon the advantages derived by its 
use. The powerful detergent properties of metasilicate are 
tempered by the silica content which protects the fibres against 
loss of strength, prevents the redeposition of dirt on the goods, 
and reduces the possibility of staining by iron rust to a 
minimum. These properties promise to be of service for 
some of the cleansing operations in the textile industry, and 
whilst it is too early to say what the possibilities are in this 
direction, it is believed that the investigations proceeding in 
this country and abroad will lead to increased consum~tion. 

">L.. L" &..\a- .&"L."UG."..>. 

whilst the Staveley Coal and Iron Co, has made no Another direction which shows promise of expansionAis in 
additions to its chemical products during the past year, they the preparation of proprietary cleansing compounds, as manu- 
are at the moment seriously considering extensions, and the facturers of such products are beginlling to appreciate that 

addition of new manufactures. the addition of metasilicate offers advantages not hitherto 
available. For the removal of oil and grease from metal 

F. Jahn and CO. without danger of corrosion sodium metasilicate has found a 
welcome place in some of the largest car factories in the 

T m s  firm reports that there has been a marked increase in country. 
inquiries for, specially designed modern plailt for a variety During 1934 the factory of Alcock (Peroxide), Ltd., has 
of purposes, including quite a few from foreign countries and been enlarged and plans are ready for a further increase of 
the colo~iie?. They have shipped one of their latest type production at  short notice. 
London-built evaporating plants to Australia. On account of 
patented features, the Australian Government granted a The British Drug Houses, Ltd. 
licence for import free of customs duty. Several vacuum 
evaporating plants for large output, including such in quad- 
ruple effect were huilt during the year for home factories. 
Prospects for further contracts, including such from abroad 
look promising for the new year. The difficulty of welding 
stainlrss steel tubes into stainless steel tube plates at both 
ends and allow for harrel expansion has been overcome. This 

* is considerable advance for milk cooling with ammonia from 
the compressor at 300 Ib. pressure in a cooling unit. 

Johnson, Matthey and Co., 1,td. 
DURIKC. the past few years the chemical industry, by virtue 
of increased efficiency in manipulation by plant manufac- 
turers, is realising the benefits gained by the use of silver as 
a lining material for much of their plant. As regards its 
resistance to corrosive attack, sterling silver with its purity 
of 9 2 . j  per cent. cannot be compared with the product which 
is 99.97 per cent. pure, known as "Matthelytic" silver, which 
is ele'ctrolytically refined by Johnson, Matthey and Co., Ltd. 
Special processes developed by this company have made it 
possible to apply "Matthelytic" silver in the form of a thin 
lining in such a way that the lining becomes entirely and 
intimately united with the base metal from which the plant 
is constructed. This method of lining plant with homogeneous 
sheet silver must not in any way be confused with electro- 
deposition of silver, which is an entirely different process and 
which is porous. Where joints are unavoidable, the auto. 
genous welding method ohviates all risks of local corrosion 
and contamination which ocrur ~vith soldered or brazed joints. 
Among other important contrihutions to the chemical and 
allied industries is the research work done by Johnson, 
Matthey and Co., TAd., on solders. The addition of silver 
to the brazing alloys introduces advantages in that the solders 
have lower melting points, increased tensile strength and 

- 
CHKMICAL research and modern analytical practice make it 
extremely important only to employ reagents which conform 
to definite and precise standards of purity. During the past 
year, two British manufacturers, The British Drug Houses, 
Ltd., and Hopkin and Williams, Ltd., have published, under 
the title " 'Analar' Standards for Laboratory Chemicals," full 
details of tests and specifications for the characterisation of 
220 chemicals chosen for their importance in scientific work. 
This publication marks a very real step forward in the defini- 
tion of the purity of chemical reagents, and it has received 
warm comcliments from everv ouarter. These snecifications - ~. - ..~. .-~~... 
are definitk and precise, and'd&otethrouRhout an accurate 
knowledge of the recent advances in analytical technique. 
The British Drug Houses, Ltd., have issued for sale these 
220 chemicals guaranteed to be in conformity with the new 
specifications, and these are sold under the name ''AnalaR" 
chemicals. 

Another useful volume for laboratory work, lately issued 
by The British Drug Houses, I.td., is "The  B.D.H. Book of 
Reagents for 'Spct' Tests and Delicate Analysis." This con- 
tains details of 60 valuable ,ind interesting organic reagents 
for use in micro-analytical work. The R.D.H. also issue a 
compact spot test outfit which prax.ides chemists with a col- 
lection of 27 of these reagents and the accessories required 
for their use. Analytical chemists and al l  who are engaged 
in schools and colleges and desire to demonstrate the tech- 
nique of micro-analytical work will find this outfit useful. 

The colorimetric determination of pH is becoming in- 
creasingly important in the control of many industrial opera- 
tions. The Lovihond Comparator, designed jointly by The 
Tintometer, Ltd., and The British Drug Houses, Ltd., pro- 
vides chemists with permanent colour standards prepared 
with Lovibond glasses. The standards have been estab- 
lished by comparison with solutions of known pH and 



B.D.H. indicators. T h e  B.D.H. also supply a comprehensive 
range of oxidation-reduction indicators for bacteriological use 
and for rnetallurgical use. O e m i s t s  interested in the use of 
these ind~cators  should apply to them for a copy of a 16-page 
booklet descr~bine  the theorv and use of these indicators. 
The  booklet is e h e d  " ~ h d  Colorimetric Determination of 
Oxidation-Kiduction Balance." and is sunolied free of charee. 

Among other novelties inciuded in thd latea.edition of ;he 
B.D.H. Price List of Laboratory Chemicals is ;I remarkable 
new method of determining minute traces of chlorine by the 
use of a special solution sold under the name of the B.D.H. 
Chlorotex reagent. It affords a simple means of determining 
the amount of residual chlorine in swimming pools and in  
drinking water purified by chlorination. F i r e  cc. of the 
Chlorotex reagent is mixed with 50 cc. of the r a t e r  and the 
amount of chlorine present is indicited by the colour of the 
solution. In the absence of chlorine, a slightly milky solution 
with a blue fluorescence is produced; s i t h  0.2 to 0.5 part per 
million the colour is from ;ink to red, with 0.6 part, the  
colour is purple, while with I part a blue colour is formed. 

International Pulverisers, Ltd. 
THIS company manufactures the well-known Pulmac mill, and 
is no\!, completing its second year of existence. I t  will be 
remembered that they purchased the patents of the Inter- 
national Pulverising and Grinding Machines (Parent) 
Corporation, Ltd., who went into liquidation in 1932. When 
the company was registered, the Pulmac mill was manufac- 
tured in Belgium, but this mill is now entirely British-made. 
D u r i n ~  the last vear i m ~ o r t a n t  contracts have been  laced 
for t h c  Pulmac &ll not d n ~ y  in this country but also abroad, 
notably in Algiers, France, India, Wew Zealand, America, 
Korway, Singapore and Australia. T h e  company are now 
supplying a laboratory size Pulmac mill, xvhich rvill fulfil a 
long-felt need not only in the chemiral industry hut in every 
other industry that requires materials reduced to a fine powder 
or granulation. They have a demonstration plant in London 
and welcome the opportunity of showing their full range of 
mills and demonstrating capabilities. The  managing director 
of this company (Mr. A. I.. Dix-Perkin) is a great-nephew 
of Sir William Perkin, who mas a pioneer in the making of 
coal ta r  dyes. 

Negretti and Zambra 
DURISC the past year, temperature recorders have received 
special attention from h'egretti and Zambra. T h e  "Mersteel" 
temperature recorder is constructed on the mercury expansion 
principle and is suitable for temperatures between -390 and 
1,2000 F. I t  is t!velve vears since this firm produced its first 
patent mercury-in-steel temperature recorder. Many hundreds 
of these temperature recorders are now in use, and it  is safe 
t o  say that the only bar to their universal adoption has been 
the comparatively high cost. T h e  firm has therefore intro- 
duced a new pattern, ~vhich, though constructed on the same 
mercury expansion principle, is of an  entirely new design 
with the object of more economical production consistent with 
equal accuracy and reliability. This new recorder is a 
triumph of advanced instrument making a s  the production 
methods of each part have been studied and no expense has 
been spared in obtaining the most suitable plant in order to 
effect a large reduction in cost without a sacrifice of quality. 
The  special merits of the " Mersteel " temperature recorder 
are moisture-proof case, rust-proof movement, micro-lnre con- 
necting tubing, grooved-edge bourdon tube, and artificial age. 
ing of the movement. 

Boots Pure Drug Co., Ltd. 
THE improvement in general trade during 1934 has reflected 
itself in increased production in all  the manufacturing depart- 
ments of Boots Pure Drug Co., Ltd. I n  particular, the output 
and sales of fine chemical and special medical products has 
shown quite a considerable increase over last year's figures. 
Such well-kno\vn products as aspirin, chloroform, Glauber 
salts and hismuth preparations are now manufactured in verv 
large quantities. Perhaps the most important developmen<s 
during the year are associated with Boots special medical 
products for use under mediral direction. In connection with 
these products much research work has heen carried out for 
the improvement of products and manufacturing processes. 
Insulin (Roots) is manufactured under the most strict scientifi- 

caliy-controlled potiilitions which ensures that a product of the 
highest possihle purity is av;~il;lble f o ~  the treatment of 
diabetes. 'I'lir atati of the a ~ n p ~ , o l e  tilling and parking 
department, h ; ~ i  Iherli rooaidr~el)ly i n c r r a r d  to meet the 
rapidly dert,loping demi~iid for s t ~ r i l e  i ~ ~ n p ~ u l e  products. 
Recently issued nelr products are  an improved Stahlsmol, 
which is a so lu t~on of ;I new h~smuth  co~iipound in olive oil 
for the treatment of spirochaetal diseases, and IIurnol-a 
creamy emulsion containing acriflavine-the ponerful anti- 
septic which IS unequalled for  use as n first-aid dresdiiig for 
burns, ~\.ound'i, slid ~C.IIPI:II q t i c  c ~ ~ i d i t i ~ t i s .  H11r11ol i' SUP- 
plied in h;~ncly coll;rp\ihlc tubr\.  The itistitntion of the j-day 
\reek has lbern :I jirr:~t succt,\i. .\I1 a>p?ct.: of its working 
have bt,en dr:llt n i th  in ii report drarvli I I ~  b! Sir Kichnrd 
lledm:~yne. 

Sofnol, 1,td. 
THE 1934 trade revival has aflected this company in so far  a s  
it has k e n  doing ~ncreased business in ;ill product.; during 
the past twelve months, both in the supply of materials for 
water treatment and water testing, and also in  general horti- 
cultural business. Considerable extensions has'e been made 
to the lvorks in ,Anchor and Hope L;~ne, Charlton, in order 
to cope with increased business, and ne!v and more up-to-date 
plant has been installed both a t  Charlton and also at the 
works a t  Greenwich, where soda linle is manufacturrd in 
r a ~ i o u s  grades. Both of the company's factories have Ixen 
kept busy in order to cope x i t h  the increased demand for this 
product. 

British Hvdrological Cor~oration - 
CI.P.ANSING and sterilising conlpounds for various industries 
are manufactured by this companv. I t  reports that 1931 has 
been the largest trading year in it- history. Extensions of 
plant have been made during the current year and a 50 per 
cent. increase is scheduled to operate ;IS from the beginning 
of January, 1936. \Vhilst the whole of this esten\ion will 
not be made use of immediately, the greater portion of it will, 
and the  history of the past year suggests that the output will 
continue to increase and that the complrte plant !rill he 
ahsorbed completely during the next t!rrl\.e montts.  I n r ~ c . : ~ ~ e  
in  output has not been concerned only with h r n r  trade, since 
the export trade has very considerably increased, too, and a t  
the  moment the managing director of the firm is n?!r I I I  the 
I'nited States in connection with twther  extensions of the 
branch of the organisation sver there. 

John W. Leitch and Co., Ltd. 
THIS firm, which manufactures intermediate products and 
dyes, has made substantial progre.s during the year in (le- 
velopiiig the dystuffs section of the business. Thib 
has heen the case, particularly in respect to the fast bases 
(ice colours), of which a moFt comprehensi\,e range is no\r 
available. Dyestuffs produced on the fibre from these bases , 
are finding an ever-extending market, largely due to the very 
good fastness to light and washing which such colours possess. 
This method of dveinc is now also available to wool bv 
Leitch's patented proc&s, thus making possible the produc- 
tion of shades on  !roo1 equal in brirhtness to the acid dvertuffs. 
with the fastness properiies of th i 'va t  or best chrome ;olours: 
It is expected that the nrw plant will be in operation early 
in 1 9 3 j  An up-to-date and efficient laboratory is installed to 
assist customers in their choire of products and to t e ~ t  the 
materials a t  every stage of manufacture. 

The older side of the businec5 of John {I7. Leitch and Co., 
1.td.. which is encased in the m a n r ~ k ~ c t u r r  of intermediate 
products for coal tar byer and nirro proditrt< for thr  expIo5ivr.. 
an4 allied trades is not being neglectrd, i ~ n d  new prnducts 
are put on the market as occasion arisri  

George Kent, Ltd. 
THIS firm has been spec~al i i ing  in f loa  metering for the p:15t 
fifty years, and are now thr  I;lrgect orpan~s:~tion of their 
kind in Great Britain. They hare  develappd :I complrte range 
of flow, pressure, trmperatnre and level recorders, d ~ s i g n e d  
with a view to ohtilining u ~ i i f o r ~ n  apprnmncr lrhen mounted 
on in~trument  panels. The  ~uccesc  of thew meters, coupled 
with the handsome appearance of the steel plnrlc, has Icd to 
rapidly increasing demand. At their works at Loton, a new 
:rri~iiihlv and testing bay i.: be in^ ronitructrd for complete 
metering schemes. 
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George I<ent, Ltd., offer three alternative finishes for their 
in5trument panels, ~namrly, black ~rnl i -mat t ,  black glossy o r  
cr!.stallate, the  first b a n g  generally recommended a s  the most 
sr1viceahle. T h e  edges o t  the panel a re  hound by a highly 
pulished stainless sire1 beading. The Kent automatic boiler 
controllers are  designed to tit into thts scheme and a notable 
example of such a n  initallation is a t  Koath Power Station, 
Cardiff, where the panel containing the  master controller a n d  
fan speed rrgulators is .iito:ited 011 the firing floor. Another 
example of Kent ; ~ o t o r n a t ~ c  boiler control combined with meter 
panel schemeb are  to he foutu! a t  'l'homas Headley's soap 
factory, Manche5ter. A typr  of lnr t r r  rvhirh is ~videly  used 
for checking and measuring the  distribution of steam is t h e  
Kent shunt steam meter. Many recent orders have been re- 
c e i ~ e d ,  ~trcluding t o  meters for the British Dyestutfs Corpora- 
tion, and S mrters for  the General Electrlc Co., Coventry. 
. i t  the  preqent moment there are  orders for over loo steam 
meters on  hand. 

The International Electrolytic Plant Co. 
VERY satisfactory progreas dur ing  1935 is reported by T h e  
International I<lectrolytic Plant  C'o., and there is every 
reason to expect tha t  the rate of progress lvill be maintained 
dur ing the  coming year. T h e  demand for pure hydrogen and 
oxygen is steadily increas~ng and important contracts are  in 
hand for countriei a s  far distant a s  Mexico, Peru and South 
Africa. By far  the  largest use for  hydrogen is in the  pro- 
duction of synthetic ammonia for artificial fertilisers, but 
since 1933, when a large Kno\rles electrolytic plant was put 
into operation in Japan for this porpose, there has heen lit t le 
demand from that  industry. On the other hand, require- 
ments for the oil hardening industry s h o ~ v  an upivard trend. 
Recent developments in the  metallurgical industry have  
created a demand for both hydrogen and oxygen of the  highest 
degree of purity. T h e  Kno\vles cell, which is the only elec- 
trolyser for the  decomposition of water manufactured in this 
country, produces the  two g:i.it.s of the  quality required for  
the most delicate catalytic and ntetallurgical processes. 
Research work is continually in progress with the  object of 
increasing efficiency ivhile maintaining simplicity of design. 

The Steel Barrel Co., Ltd. 
DmlNL; the past year,  the Steel Barrel Co., I.td., has doubled 
its production capacity and has had very great success, owing 
to putting in the  most modern equipment. A new double 
seaming machine for lo-gallon drums has been installed, 
which is capable of an output of 2,500 drums per day and a 
smaller machine to cope with the  demands for  5-gallon drums 
with the same output. There  has also been installed a new 
double seaming machine for the  output of 40- and 45-gallon 
drums with a capacity of ~ , m  drums per day. Many large  
contracts have been secured from the  principal oil  companies 
a n d  import;uit Governmetit Departments. 

T h e  Steel Barrel Co., T.td., has had over do years' ex. 
perience in the manufarture of  containers of a l l  kinds and 
has originated a great manv of the designs which to-day are  
the  practice for fluid transport. I t  has brought out a type 
of drum for c a r r v i n ~  oolrder. which has  been lareelv used in , " .  > ~ " , - - ~ ~  
industries of this decrription. T h e  manufacture of heavy 
steel barrels has been increased during the  past year and new 
purposes are  k i n g  found for very heavy containers which 
have a life of over 2 0  years, and the  company is a t  present 
repairing some of its barrels manufactured 25 years ago. T h e  
company has also experimented, in connection ivith many of 
the  chemical m:lnufacturers, in the  manufacture of stainless 
~ t e e l  barrels and has norr brought out a successful type which 
is meeting with an increasing demand for these specialised 
trades. 

Peter Brotherhood, Ltd. 
T H E  year 193j  has been a very busy year for this company, 
n h o  have found a ready market,  both home and abroad, for 
"Brotherhood" compresfors and turhines, steam engines and 
refrigerating plant,  and "Brotherhood-Ricardo" high-speed 
diesel engines. Dur ing 1933, when they were not so busy, 
they took the  opportunity of hringing a l l  their manufacturing, 
testing and po5ver plant up-to-date. S o ~ n e  shops were re- 
a r ranged,  manv new machine tools and welding sets ivere 
hought, severil  Brotherhood-Ricardo d k e l  engines were 

installed in  the  power house to provide the  pobyer for the  
shops a t  the  cheapest possible rate, and, to enable t h e  works 
to test steam power units using high pressure steam, a water- 
tube boiler having a normal working pressure of Ooo lb. per 
square inch, and fitted ~ v i t h  a superheater to raise the  tempera- 
ture of the steam to 750 F., was inbtalled. These preparations 
have enabled the company to cope with the  large amount of 
work tha t  has subsequently come their way. 

Important g a s  and a i r  compressor contracts, either just 
completed or in hand, include machines for T h e  Union Cold 
Storage Co., Ltd. ; T h e  Tirhitw.ood Chemical Co., Ltd. ; I.C.I. 
~ h l k a l i ) ,  1.td. ; Scottish Oils, I.td ; T h e  Liquid Oxygen 
C'o., Ltd.: T h e  Mond N ~ c k e l  Co., 1.td. : T h e  TYashington 
Chemical Co., Ltd. ; British Ti tan  Products, Ltd. ; Tata ,  Ltd. 
and T h e  British Xylonite Co., Ltd. Contracts have also 
I~een received for a great deal of fahricated steellvork, a 
~ i u m b e r  of water circu1:lting pumps, fans, water cooling 
toxvers, a n d  homogenisers. 

W. M. Fuller, Junr . 
'SHE firm of ;\T. M. Fuller,  Junr.,  manufactures end-runner 
gr inding mills, sample crushers and sample grinders. T h e  
patent end-runner gr inding mill is really a mechanically- 
operated pestle and mortar.  T h e  smaller machines are  hand- 
operated, the  larger ones are  run by power and have bal l  
bearings. They are  suitable for manufacturing chemists, 
colour manufacturers,  enamels, food products, toilet pastes 
aud creams, e tc . ;  for grinding and mixing in dry, wet o r  
plastic condition; and for use in preparing samples of solid 
fuel for  analysis. T h e  Break~vell sample crusher is used for 
reducing a l l  kinds of ore and fuel samples to i in. or less; 
it can Ix had in two sizes, has steel wearing parts,  and can 
he operated hy hand o r  power. 

Daniel Adamson and Co., Ltd. 
THIS firm reports considerable demand duripg the  year for 
its complete power station equipment, comprising Lan- 
cashire, super Lancashire, Cornish and Dryback boilers, 
steam turbines, turbo alternators, turbo generators, turbo 
compressors, condensing plant,  steam raising plant, sewage 
liftint. plant and auxiliaries. 'She Adamson 84 years' record 
is o n e  df which any firm may be proud, and rvhat is remark- 
able is that ivith a l l  its long and splendid history it  continues 
to be u p  to date in every respect, its factory equipment k i n g  
of the  most modern type. I t s  technical service is freely 
a t  the disposal of power plant engineers and others, with 
regard to the  selection of the  most suitahle type of plant for  
any particular purpose, and no trouble is too great to render 
Adamson products adequate t o  the  needs of users. K h e r e v e r  
steam power plant is used the name of Adamson is held i n  
the highest regard by reason alike of the  high quality of 
their plant and the  reliability of its service. T h e  year has 
been notable for the  introduction of small steam turbines and 
rotary a i r  compressors for wh-ich there has been quite a n  
appreciable demand. T h e  company has a number of la rge  
contracts in  hand a n d  the  prospects for 1935 appear to he 
bright. 

John Thompson (Dudley) Ltd. 
' I ' H B  John Thompson group deals with vessels for chemical 
plants and processes, a n d  has heen considerably busier 
dur ing  1034, SO tha t  they have been able t o  re-absorb a l l  their 
skilled workers and have ]:ad to start training more. T h e  
homogeneous lead lining department has more than doubled 
the  output of its previous records, and has employed an  in- 
creased number of men a n d  for much longer periods than 
before; this in itself is a tribute to the  maintenance of the  
very highest quality in  spite of t rade  depression in the  slack 
period. T h e  output of stainless steel a n d  heat-resisting steels 
continues to increase, and dur ing 103-1 the  firm has made what 
it  believes to he the largest monel metal electrically-welded 
vessel ever made in this country, this being 9 ft. 64 in. 
diameter by rr ft. h in. total length. I t  i s  being found that 
niclcel-clad steel is now a definite commercial proposition, and 
o ~ d e r s  for larger equipment have  been hooked this year than 
in 193;. T h e  demand for vessels in Inconel ( the  latest pro- 
duct df Henry U'iggin and Co.) is also increasing, two large 
vessels having been made in this material. High-pressure 
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work has  like1vise received attention, riveted vessels being 
constructed of la rge  size to withstand 40Ab. working pressure. 
T h e  question of heavy welding has  received considerable 
investigation dur ing  1334, a veasel 12 ft. diameter by 24 ft. 
long, from material 14 in. thick, being a n  example of this 
class of work. 

Henry Wiggin and Co., Ltd. 
THE market f o r  malleable nickel, a n d  the nickel alloys, Monel 
metal a n d  Inconel, has expanded during 1934. Fur ther  orders 
for Monel metal equipment f o r  use i n  the  manufacture of 
tartaric acid have been completed, while both Monel metal 
a n d  nickel equipment have been supplied for the  production 
of aspirin. Developments in the canning a n d  food industries 
have  resulted in substantial orders f o r  both Monel metal a n d  
Inconel plant,  the form'er for various established uses, such 
a s  syrup boiling pans, the latter mainly for special products 
involving particular corrosion problems. T h e  manufacture 
of pharmaceuticals, cosmetics a n d  tooth paste has  also neces- 
sitated new Monel metal a n d  nickel equipment. Dur ing  the  
year the first important piece of British-built Inconel equip- 
melit installed i n  a domestic fruit  juice factory was examined 
a n d  af te r  two years n o  sign of corrosion \vas manifest. T h e  

Key Induetry Duty 
Renewal of Exemptions 

THE Treasury has  made  a n  Order  under  Section 10 ( 5 )  of the  
F inance  Act, 1926, continuing the exemption from Key In-  
dustry Duty  ti l l  December 31, 1935, of the following articles. 
T h e  Treasury Order  will shortly he published by H.M. 
Stationery Office. 

Lamp-blown glassware.-Dolls' eyes. 
Scientific iortruments.-lntegrntors (planimeter type); fermento- 

graphs, being instruments for measuring and recording carbon 
dioxide evolved during dough fermentation. 

Vacuum Tubes.-Mercury vapour rectifiers having mercury 
cathodes, of a capacity of more than 300 amperes, and having more 
than three main anode terminals. 

Compounds of rare earth metals.-Celtium oxide; dysprosium 
oxide; erbium oxide; europiunl oxide; gadolinium oxide; holmium 
oxide; luteciunl oxide; neodymium oxide; praseodymium oxide; 
samarium oxide ; scandium compounds ; terbium oride ; thulium 
oxide; Ytterbium oxide; Yttrium oxide. 

Synthetic organic chemicals, analytical reagents, other fine chemi- 
cals and chemicals manufactured by fermentation processes.-Acid 
adipinic; acid lilicic; acid propionic; acyl derivatives of urea, the 
following: acid isobutyl allyl barbituric, sodium ethyl methyl butyl 
barbiturate; :~lcohol amido ethyi; aniido guanidine sulphate; amido- 
pyrin (pyramidon; dimethyla~nidoantipyrine); ammonium perchlor- 
a te ;  barbitone (veronal, mnlonnl, malouren, acid diethyl barbituric. 
diethylmnlon)-lurea, hypnogen, deba); hromural (dormigene); butyl 
esters, the fullowing: hutyl methyl adipatc: calcium gluconate (cal- 
rium glyconate); cellulose ethers, the following : ethyl cellulose, 
lnetllyl cellulose; chinoline (quinoline); chinosol; cocaine, crude; 
cyrloheranol ester.; nnd alkyl cyclohexanol esters, the following : 
methyl cyclahrxanol methyl ndipnte; dial (acid diallyl barbituric): 
dicyandiamide; diclial (ethyl morphine diallyl barbiturate); dimethyl 
sulph:lte; dipllenyl; diphcnyl oxide; elbon (cinnamoyl para oxyphenyl 
urea]; ethyl esters, the following: ethyl abietate; ethylene bromide; 
eul;odnl; furfund; gcrnmnnium oride; ,glycol ~ t h e r s ;  guaiacol car- 
bonate (duotnl); lead tetraethyl; lipo~odin; metaldehyde; methyl 
esters, the follo\ving : oxymethyl para-oxypbenyl benzylamine methyl 
sulpl~nte; mcthyl sulphonal (di~~tbylsulphonemetliylethylmethane, tri- 
onall; methylene cllioride; nickel hydroxide; organo-arsenic com- 
pounds, the fnllowing: copper methyl arsenate; phenarone (antipy- 
cine, pl,enyl <lirnethylpryazolone, analgesin, nnodynine, dimethyl oxy- 
rhinirin); phunetidine, para-; phloroglucine; phytin; piperarine 
(dirthylene-dinmine, dis~ermin); R. potassium chlorate; potassium 
etbylxnnthogenate (potassium xanthogenate); potassium guaiacol sul- 

R.  ;~otns~ium hydroxide (R. potnssium mustic, R. potas- 
sium hydrate); R .  potnscium permangnnate; pyramidon-veronal; 
quinine ethyl-carbonate ; radium compounds ; salol (phenyl sslicylate) : 
strontium carbonate, strontium nitrate, sulpllonal; synthalin : urea 
(cnrbnmidc). 

Amnrphous carbon electrodes over three feet long, the cross sec- 
tion of which exceeds 12 inches in both length and breadth with 
loneiturlinal slots esceedine irvo inches in width and four inches 
in depth. 

Vanndium compounds.-Vanadium-silica compounds specially pre- 
pared for use as catalysts for sulphuric acid manufacture. 

number of inquiries received regarding this material s h o ~ s  
thcre a r e  many corrosion prohlems where i t s  properties appear  
likely to be of value. Prospects f o r  the  coming year a r e  
indicated I>y the fact that duplication of two or  three o f  the  
largest installations made dur ing  1934 a r e  planned. 

Hedley and Co. (Leytonstone), Ltd. 
THROUGHOUT the past year the  firm of Hedley a n d  Co. 
(Leytonstone), I.td., has  continued i t s  manufacture of the  
halogen derivatives of the  hydrocarbons. I n  bulk quantities 
these compounds find wide application i n  the dye, fine chemi- 
ca l  a n d  refrigerating industries, whilst the pharmaceutical 
department of the  firm retains its activity i n  preparation o n  
a la rge  scale of ethyl chloride tubes of various sizes a n d  con- 
struction for " local " a n d  '' general " anxsthesia.  T h e  
"Dridustsol" preparations a r e  also worthy of mention; these 
consist of solutions of various drugs  ill ethyl chloride, which 
a r e  sprayed a n d  deposited a t  will in a fine dry  film o n  the  
surface to be treated. Reference to the extraordinarily 
effective fire extinguisher which Hedley a n d  Co. a r e  just 
beginning to market must  not be omitted. Many testimonials 
f rom satisfied users have been received with reference to this 
original self-acting fire extinguisher. 

British Industries Fair, 1935 
Preliminary List of Chemical Exhibitors 

PREPARATIONS a r e  already well i n  hand for the  British In- 
dustries Fa i r ,  1935, a n d  preliminary lists of exhibitors have  
been issued. Those  i n  the  chemical section a t  Olympia will  
include t h e  following :- 
Allbright and Wilson, Ltd. Newton Chambers and Co., Ltd. 
Association of British Chemical Pioneer Ivlagnesia Works. 

Manufacturers. I'owell Duflryn Steam Coal Ca., 
A. Boake Koberts and Co., Ltd. Ltd. 
British Drug Houses, Ltd. Society Chemical Industry. 
British Titan I'roducts, Ltd. Soutl~ Metropolitan Gas Co. 
W. J. Bush and Co., Ltd. Sp~tncer Ch;ipm:ln and Messel, 
Alex. Finlay, Ltd. Ltd. 
Gas Light and Coke Co. U. Thom and Co., Ltd. 
General Chemical and Pharma- 1'. Tyrer and Co.. Ltd. 

ceutical Co., Ltd. Viscose Development Co.. Ltd. 
High Speed Steel Alloys, Ltd. \\'ntsnn Lnhnmtories, Ltd. 
Hrlpkin and Williams, Ltd. WhilIen and Sons, Ltd. 
Howards and Sun, Ltd. \\'illian~s (Hounslow), Ltd. 
Imperial Chemir;ll Industries. I'irtns showing with Imperial 
Imperial Smelting Corporation. Smclting Carporntion. Ltd.- 

Ltd. Cuprinol, Ltd.. The Delaville 
Johnson and Sons Manufactur- Spelter Co.. Ltd., Fricker's 

ing Chemists, Ltd. Metal and Chrmical Co., Ltd., 
liestner Evaporator and Engin- Improved Metallurgy, Ltd., 

eering Co., Ltd. National Allc,ys, Ltd., The 
B. Laporte, Ltd. (sharing with National Smelting Ca.. I.td.. 

Malehurst Rarytes Co., Ltd., Orr's Zinc White, Ltd., Nor- 
National Titanium Pigments, thrrn Smelting and Chemical 
Ltd.). Cn., Ltd. 
I n  the  druggists '  sundries section the  exhibitors will 

include : 
Anrorn I'erfumery Co., 1.td. Jetglare, Ltd. 
I.. Batley and Co. Mn~ion F r e r ~ s ,  Ltd. 
Rmurnire Laboratories. Meritex, Ltd. 
Ilritich Fumigants Co., Ltd. Ch;n~. Midglcv. Ltd. 
(;. Cooper Beauty Preparation, Ozrtnal Lal,orntoric~. Ltd. 

Ltd. Patter and Moorr. Ltd. 
Corfield. Ltd. Krli:tnce R u h h ~ r  Cn.. Ltd. 
P. B. Cow and Co.. Ltd. Shnrmek Riologicnl Crrcm~tirs, 
Cussons, Sons and Co., Ltd. I.td. 
1)raytnn Paper Works, I.td. SI-ucc and Cn.. 1.trl. 
Druggists Sprcialitirs. Ltd. Solport Rros.. I.trl. (sharing with 
Plor:~p~n Works. C. Keith Thnmn.. Ltd.). 
6m. TZnnutine Svndlcate. Ltd. A.  Storlitnn. 1,td. 
\~l~,lnidc i;rev. 1.t'd. Tnlhnt Mnnufnrtorin~ Co. tn-h  " - ., - 7 - - ,  

HOPPF S O R ~ C .  l.t<l. 
1:. Hulsp nnd Co., 1,trl. Zmclhin. 1.trl. 

SIJT.PHIJRTC acid production in Canada  h a s  doubled in the  las t  
decade to 148,142 short tons i n  1q33, as  compared with 136,816 
tons in 1032 a n d  71,091 t o n s i n  1024. Of the  1933 total, 
65,927 tons were m a d e  for  sa le  and  82,215 tons for use of the  
makers in their own plants. 
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Personal Notes Mining Research 
MR. FRED W .  BAIN has  been appointed chairman of the  Progress at Birmingham University 

General Chemicals Group of Imperial Chemical Industries, 
Ltd., in  succession to Mr. Holbrook Gaskell. ACCORDIXG t o  the  annual report on  the  work of the  Mining 

Jolrs BAIRD, Ellillor Cottage, Linlitllgoa, has died at Research Laboratory of Birmingham University dur ing  1933 
the of jo, He formerly chief foremall in Nobel,s investigations have been continued of the  quantity and chemi- 

Regent factory and retired in May, 1927,, he received a 
cal composition of the  fine dust suspended in  mine air, a n d  
tpsts to ascertain the  auantitv and free silica content of t h e  

presentation after 21 years' service. 
..... ~ 

dust have been carr ied  out in a number of pits i n  the  Mid- 
LIR. \V. \V. WATT, chairman a n d  managing director of lands, Lancashire and South Wales. T h e  accumulation of 

Oaston and 'I'ennant, 1.td.. of Renfrew a n d  Aberdeen. has the desired data is of necessity slow owing t o  the  time taken 
a&epted the  vice-chairmanship of the  management committee to collect sufficient dust f o r - a n  analysis, and t o  obtain a 
of Lever Brothers, I.td., a t  Por t  Sunlight. quantity sufficient for  one analysis by the  modified "micro" 

method of rational analysis the  dust collecting plant has  fre- 
quently had to he run for gw hours, which is equivalent to 

Held Over about eleven weeks, if only one shift is worked per day. 

I 1 raiskd much ov& that 'of  the  ordinary town's gas  supply. 

M ~ .  MCGL,,SIIAN, M,P,S,, of Kingscroft, W i t h  this object various experiments were undertaken t o  

Midlothiao, and of Cramond Bridge, Edinburgh, manufac- increase the methane 'Ontent Of coal gas' 

turing chemist, founder of Duncan McClashan, Ltd,, abdine Investigations on  spontaneous combustion a n d  t h e  occur- 

E:dinburgh, left personal estate valued at A38,961, rence of dangerous atmospheres in  underground workings 
have included the  continuation of laboratory tests t o  measure 

MR. ROBERT RATTRAY TATLOCR died on December 22. H e  the ouidis~bi l i tv  a t  different temneratures of various sections 

Oiving t o  pressure of space we have been compelled 
to hold over until  next week a review of ' I  Chemistry 
in  -2griculture in  1934," I>y Mr. H. J. Page, controller 
of the 1.C.1. agricultural research station a t  Jealott's 
Hill ,  and a n  article o n  " Processing Plant  in the Food 
Factory," by Mr. P. A. Farmer. 

...- ....-..- ~-~ -. ~ 

was 97 years of age  and was public analyst for  Glasgow for of strata from'the neighbourhoid of seams in  which spon- 
50 years, serving in  a similar capacity the  county of Dum- taneous heating has occurred, the  production of oxides of 
barton, Stirling, the  city of Perth and a number of other carbon relative to oxygen absorption, the  influence of 
burehs. H e  was well-known for  his contributions to chemical moisture on the  oxidation of coal a n d  correlation of the  

Compressed Gas for Transport 

1, last year's report i t  was poi l~ted  out tha t  t h e  use of 
coal gas for  motor vehicles propelled by internal 
engines could he more certain of success 

i f  bv a reasonablv cheap method the calorific value could he 

-~~ 

literature, and was greatly sought af ter  for  expert evidence results with underground analyses. 
i n  legal cases. I n  this connection he  played a n  important Other investigations have shown that  t h e  oxidation of 
part in  the famous case of Nobels versus the  Government, and anthracite is much increased by the presence of moisture, the  
also in  a historical gold dispute in  South Africa. Whi le  carbon dioxide production expressed a s  a percentage of 
associated with Dr. Penny, of Andersm's  College, he  was oxygen absorbed being on the  average about doubled a n d  the  
responsible for conducting- the  intricate analyses 1equired by CO production much reduced with a n  atmosphere saturated 
the  Crolrn authorities in  the  trial of Dr. Pritchard. with moisture. 

Chemical Trade Inquiriee rlcscription, lately carried on at 80 Hurst Street, Birmingham, 
by G. E. Poolton and G. E.  Poolton, junr., as Richard Pooltan 
nnd Sons. Directors : George E. Poolton and George E. Pooltoll, 

The following trade inquiries are abstracted from the " Board junior, 
of Trade Journal." Names and addresses mav be obtained from 
the Department of Overseas Trade (Developmeit and Intelligence), 
35 Old Queen Street, London, S.W.l (quote reference. nnmber). 

Canada.-A firm of ll~etal imnorkrs and manufacturers' awnts  Forthcoming Events 
nt Jlontrenl desires to olltain united Kingdom agencies for &earn 
of tartar, citric and tartnric acids, and lithopone, presumably on BIRMINGHAM. 

;I co~nn~isrion I~nsili, t l~ri~ughout the Don~inion. Jan. 3.-Electrodepositors Technical Society. Joint meeting with 
Holland,-.\l1 ilRcnt rtlcently Pstn~lislled a t  AInstrrdam wishes the Societies' "The of 

to tllr rel)rrsentnt,ion on a commnission basis of United Electrodeposited Coatings." A. W. Eotllersall. 7.33 p.m. 
kina do^!^ ~ ~ ~ a ~ i ~ l f a c t ~ l r e r s  of chemicals, colours, oils and areases. %?llles Memorial Institute' Gt' Street' Birming- .*."..,. . Brazil.-:\ firts of co~n~nission agents estnblished in Brazil BRADFORD. 
visllrs to ol~tnin the reprrst-utation of United Kingdom manufac- jan. 3.-society of D~~~~ and colourists (west ~ i d i n g  seetion). 
tmrrs  of induetrial alld plinr~naccutical cl~emicals and drugs. -fixperimental xesearches on ~ ~ b r i ~ ~ t i ~ ~ - S o ~ ~  properties of 

Thin Oil Films." J. E. Southcombe. Bradford. 

New Companies Registered 
Analytical and Synthetic Laboratories Ltd., 6 Water Lane, 

Luudon.-Reglstcrcd December 20. bonlinal capital £600. 
Bnal! tical, syntlletic, tecllnical, reavnrrh nnd consulting chemists, 
~aanufactorers, ilnportrrs, nnd erportrrii of a11d dralers in all 
chel~licnl, nl?tnllurgicnl, phnrnlaceutical, p~trolellrll and coal ta r  
protl~tcts, cte. Dirrctnrs: Iienry J. Fitz Weiss, Charlotte T. 
IVei-~ler. 

LIVERPOOL. 
Jan. 4.-Society of Chemical Industry (Liverpool Section). "Food 

as Colloid Systems." Dr. W. Clayton. 6 p.m. University. 
Liverpool. 

MANCHESTER. 
Jan. 4.-Society of Chemical Industry (Manohester Section). 

"The Chemical Engineer and His Training for Indiistry." Dr. 
A. J. V. Underwood. 7 p.m. 17 Albert Square, Mancl~ester. 

Granville Wood and Go., Ltd., Ashcroft Street, Oldham.- TROWBRIDGE. 
Xeglstered Drrember 20. Nominal capital, 430,000. To acquire the jan. ~ , ~ ~ ~ t i t ~ t i ~ ~  of the nobber ~ndust rp  (West of England 
has~nesc of a rttan~~fartllring rhemist now carried on by Mrs. Ann &,tion). - R ~ ~  &,bber prodoction." (+. E. cnombs. ~ o w o  
IVoo~l at Oldha~~r, as "(:mnville Wood & Co." Directors: Walter ~ ~ 1 1 ,  
E. Williams, I:.d\r.ard C. H. Shelboorne, Robert E. Pearmund. 

Richard Poolton and Sons, Ltd 80 Hrlrst Street Rirrnino11am.- WOLVERHAMPTON. 
Rrgisrercd D e c r n ~ b ~ r  15. ~rrrn/kal cspital PS,&O. To \ q u i r e  Jan. 3.-Institution of the Robher Industry Midland Section). 
tile stock-ill-trnrlr, plant, ctr., of tinners of all kinds of copper "Modern Foremanship." F. E .  J. Hunt. Victoria Hotel. 
Inass rind iron toiles, s l ~ r r t  metal nnd wire anh small work of ever; Wolverhampton. 
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From Week to Week 
'SHE IXTEI:X.TIOXAL ZINC C'ARTIII., it is ~indt~rstood, will clc- 

finitely ter~ninatt~ on Uecenlbrr 31. 
'FHE NOl\llSAL CAPITAL of Clle~rtical Building Prnducts, Ltd., 

has been incrrased by the acldition 111 E1.4il0 beyond the registered 
capilsl of £2,fl(IO. 

THE >1AcsssItinI hlma~, C o a r o n a ~ ~ o ~ ,  LTD., has incrcw,setl its 
nln~ninnl capital by the addition of £100, \vllicli is divided i~ltcr 
I00 "A" shares of $1. 

" T H E  Jo1'11NAL 01. SCIENTIFIC INSTIII~MRH.~S'' will, after Jnnn- 
ary 1, be pablisl~e<l by the Institirte nf P l ~ p i c s ,  1 Lowthcr Gar- 
[lens, Enl~ibition Hoxl, Lot~don, S.lV.7. 

BUSINESS VISITORS to Newfon~~dland will be aided by a. 
n~en~orandu~n for their use which has been issued by the Depart- 
ment of Overseas Trade. 

QUININE 6011TH £18,750 Iras k e n  b ~ t  to Cerlon by the Indian 
Govrrns~ent in order to help the fight against the malaria cpi- 
ilen~ic which llas broken out there. 

THE UNITED MOLASSES CO., LTD., held its llintl~ nnnunl 
general rneet~ng a t  Irving Aall, Bus11 House, London, im Decenl- 
ber 19, when the chairn~an, Mr. F. K. Kielberg, announced a 0 
per cent. dividend. 

THE COURTY CHEMICAI, CO., LTD., of Birnlingham, is to lmve 
n large extension to its premises on the Snrth Circular Road, 
X.W. A contract l ~ a s  just been placetl sit11 Coinn~ercial Struc- 
tures, Ltd., who will comn~ence operations inlnlediately. 

A NEW POISON, reported by Nr. Sam 0. Wiilialns, of Ncw- 
castle-on-Tyne, would, he states, rid Soutll Africa of loc~ists 
within three years. The spraying of locusts wit11 arsenite of snda 
is on11 partly saiislactory, and Mr. \Villiams is returning to Africa 
in February to continue negotiations fnr the sale of the poison 
h j  Willia~u Cail and Partners for £500,000. 

SAI~ROW ESCAI'ES WERE ~ P E R I E N C E D  by several workmen a t  tile 
lbstock Brick and Pipe Co.'s works in Leicestershire on December 
20, when the skeleton of n steel building 200 ft .  long and allout 
30 ft .  high, neighing 25 tons, collapsed. 'The accident to tllr struc- 
tore, the framework of a new tunnel kiln, is I~elieved to I~a\rr been 
due to a strong gust of wind. 

THE COMMERCIAL SECBE~ARY to the Residency, Egypt, reports 
that the Department of Public Health is calling for tenders, tn 
be presented in Egypt by March 4, 1935, for the supply of 32 
niicroscopes and accessories. Firms desirous of offering instru- 
ments of Uniled Kingdam rnanrrfacti~re cult obtain fur t l~er  parti- 
culars, togetl~er wit11 particulars of the Department's Special 
Register service of information, upon npplication to the Depart- 
ment of Overseas Trade, 35 Old Queen Street, London, S.W.1. 
Reference nnn~ber B.T. 7943 should br quoted. 

WEST RIDING INSURAN(!E COMMITTEE, meeting a t  Wakefield on 
Decen~ber 20, agreed to the following resolution :-That there 
should be an addition to the terms of service fnr persnns slipplying 
drugs and appliances wl~erebg a che~nist shall nntify t l ~ r  Insurance 
C:ommittee of any arrange~nents wllicl~ he has lt~ade a i t h  anotlter 
c!~e~nist for the dispensing of nleclicinea when Ile is unnl~le to 
undertake the work hirnself; and that lie slrall not absent llimself 
from his shop lor mnre than one week withnut first informing the 
Co~n~nittee of his proposed absence and of the name of t l ~ r  cllen~ist 
responsible for undertaking the dispensi~~g of ~nedicines during 
sue11 absence. 

THE INSTITUTE OF CH~MISTRY (Newcastle and Xnrtll.Ba9t 
Cosst Section) held a discuss~on on the repnrt of the Government 
Comn~issioner on the Durl~am and Tynesidr distressed area on 
Decelnbrr IS, following an infor~nal dinner. 'TI,? principal 
speakers s e r e  Dr. P .  L. Robinson, Mr. J. \V. Craggs, Dr. A. A. 
Hall iir~rl Profese,r C .  R. Cletno, and after an interesting discus- 
sion tile following  notion was carried nnanimooslg : " l'liat the 
Ilon. secretary be directed tn approacl~ the Newcastle Section of 
the Society of Chen~ical Industry with a view to forlning II joint 
coma~ittee'to seek to increase the npplicatinn of science to the cn- 
ordination and development of industry in this area." 

VAll~ous AsrjECTs of the application of clle~llistry to tile llsefi 
of the rn~nlnunity were dealt with by Lfr. A. R. Jatnieson, ('it? 
Analvst's Department, alien he addressed tile ~nernhers of tile 
Clasgow Business Club on Decen~ber 20 a t  their weekly 111ncheon 
meeting. 31r. I<. A. Rapl~ael presided. Referring tn llrc prrrduc- 
tion of nil front coal. Mr. Jalnieson said tllnt this deselr~ptn~nt 
would undoubtedly re\~olutinnise both (Ire cnal industry or illis 
country and the pctroleu!~~ industrv. The plant in coursr nf con- 
structim I~nwever, would n111y be capable of prndncing sr>~nething 
like nne.;liirt,ieth of our home needs in petrol, so that tllrrr r\as 
still a long \$,RJ- to RO. Dealing with the ana l~s t ' s  work in cn~l- 
nectinn with food, Mr. Jan~ieson said that in 1914 the percentage 
ndulterntio~~ in ~nilli in Glasgow was ronnd a11o11t 25 per c c ~ ~ t .  
S o ,  the fi,qure 11:uI dropper1 111 less tha11 3 per cent. 

'I'HE I~sTITI"IIOX OF THE Rr.snal< IZUI'STIIY 1l:ls cha~~ztld it5 
address to I2 \ \ ' l l i t~ l~ i~l l ,  LCIII~IUII, and 11s trltyltonc L I I ~ I B I I , I . I .  1,s 
\\'llitell~ll 5tll2. 

E\ll~l.o~sl.:n of O t ~ ~ r g c  HncLrllan slid ( ' o . .  1.ld.. G l a s g , t ~  
R ~ l l ~ l ~ e r  all11 ds l~cs t r~s  \Vorks, It:ive do11:11~~11 fl(Il1 to Olasgon 
cl~arities. 

'I'lili NOBlNAL ?ll'lT.Al. 01 lIi~s1riil r r t ~ d ~ l c t s ,  Ltd.. llas I>tvil in- 
creased 11y Ill* addition of f!~1111 I,#.yon<l 1111. ~rvgistrr<,il ~'nllitrrl nf 
X6,lll;ll, 

THE 'TIIIIASIII~'  Ibas ~naile 1111 Or,lc,r I I I I I I P ~  St,ctinn Ill 1.5) or 111~ 
Finanac, Art, 1926, continuing 1l11, ~ ~ s ~ ~ I I ~ ~ I ~ ~ I ~ I I  I I ~  r)salic ~ e l d  f n l ~ n  
l < ~ y  intlustry duly till Marc11 31, l!l35. 

MI!. I ~ ~ . I N D E L I ~ ,  rpplying 111 a questinn I)y Mr. Dl<~rgso Jnlwc, 
in t l c  Hoastl of Cos~tnnns os 1)rrt~nllrer 211, stated tllal Ile kar~v 
01 110 agrw~nent between l u ~ p ~ ~ r i a l  ( ' l~en~ical Industries. Ltd., and 
I)lllx'nl de Semour8 ~ ~ l l e ~ n l i n g  tht. sa l~ ,  of ntunitions. 

A MlXell WAS KII,I.ED ill the anhydrite ln i l l~  of I ~ I A  I%illi l l~llan~ 
\sorbs nf l~nperial Cl~cinical Inilusirit-s, Ltd., on 11cct~nlheF 20. 
TI!? man, Arthur Iiarpr, was riding on IL 8t.t of wagons \vheo IN, 
slipped and fell on to t l ~ c  track. St.rt.ml wagons pnssvd over llinl 
and 11r died soon afterwards. 

AX IX.II'RCTION \\'IS i:IIARTED 111 IIl? (.oullty ('llelllical ('0.. 

Ilredford Strret, 13ir1ningl~aat, 1111 1)ecelnbt~ 18,' restraini~lg Mr. 
I!'. Iliglanll froln infringing its tratle !nark "Brvlcn.err~." XI-. 
Hiyland, trading as Higlsnrls, rtf S~,otlta~#ptrrn, llhd Ireell using i~ 

hair preparation of his o\vo n l a ~ ~ ~ ~ f n c h ~ r c ,  s~ l l ing  it in thcs plain- 
tiff cus~pany's empty bottles as "llrylcreen~" \lair creasi. 

PI~IIIUCEIIS OF METHYLATIID SI'IRIT n n n n ~ ~ n c ~  an all-roond re- 
~luctir~n of Id. per gal. in the prirrs of spirit, tn takr rKc'et fronl 
January I. 'I'l~e new priers, al8iclr will rvntnin in o p ~ r a t i m  nntil 
.June 311, a r e :  GI 0.1'. industrial, Is. 511. to 2s. pvr gal.; pyri- 
diniserl industrial, Is. 7il. to 2s. 2d.; n~ineralised, 2s. lid. tn 3s. 
Spirit 04 0 . P  is Id. Ir1m-t. in all maw and tll,. range pric6~s 
is according to quantities. 

A I.rnas Numse, nf certificata.~ for caspnrta of cl~inn clay In 
certnin Continental rlestinationv under trade reg~~lationi; nllir.1, 
rallld into force a nlontlt or I \ V I I  ago nre I,eing iasned I)? the St. 
Allrtell ('ha11111er of Con~lnerce. C,I~IIWIIII. ('hina clay firins van. 
cerne~l ln tllese exports \Yere rrll~llred I,? the foreign impnrters 10 
have every sllil,ll~ent certified as llnl per cent. llr!ttsl~ and as nmung 
Iratr! a Hrilisl~ port. Tllr ( ' I ~ u n ~ l j ~ r  01 (i ,n~~uerce u s ?  re~ognlsril 
na t,l,e al,propt.iate lrocly to give these vertificates. 

MIL. JIJLIAN P~OCOTT, of the Briti~il  Steel Association, 1nad6> 
a brief statt.a~ent on I)ecr~nber 20 on the agreement \vllicl~ Lnrcl 
Barnby's rnirsion tn tlw Far  liast had reacl~ed regarding the sup- 
ply " I  strel prnducts In Japnll nnrl Mancllukuo during 1935. T l ~ r  
u~ission. lie said l~ntl rec<*i\,ed certain dvfinit? afisurances while ill ' 

.J;y~an and hlmtelloku~, and opportsnitirs would bc given for t l l ~  
export (11 tl~rnre ro~~ot r ies  of qllantities of llritish plain steel 111.o- 
ducts. 

MANY THOIISAII)?I OF POllNDS DA&IA(:RY was c a u s ~ d  by f ir12 nt 
tile 'ray Oil Cake \Vorks, S tan~~rrga te ,  Uendec, last wwk. l'lw . 
~vorlis, wl~ic l~  11,~Iong 10 tit* Sortllern Agricult~~ral Co., Ltd., in 
association witll the Aber~leeli Linl? ( 'o. ,  Lld., are situated tvitllin 
a fvw yards nf Ill? tunin L.S.E.R. line Ilelncm Ilundce anil Aller- 
dren ind  paastlngcr traffic nil tile li11c 11ad ~ I I  be susp~~ndeil. A111tet 
lillil tons nf cottnnst~ed, large quaatitivs <,I cattle f+~r(lillg st!lKq 
arid e s l r ~ ~ s i v e  11lant wrrc dt*strr,?ed. An oil refinery, pnatzr- 
I~lase, stores and other I,uil(liogs \r-rrr aavrtl. 

A ,101RT MEETIN(: of t l l ~  London S ~ ~ l i o l l  and tile Plvld Crrnop 
tile Society of Chen~ical I n d ~ ~ s t r y  will Irv h ~ l d  in tile R < ~ ~ I I I S  of 1111. 

C i ~ r ~ r ~ i c ~ ~ l  Society, Hnrlinglon Ilol~s,*. I'icunrlillr Londnn, o n  blr811- 
day, Jiinttar? 7. at R p.111.. 8111'11 I1rnfess~>r 'l'.'i*. Ililditcl~. I).Sr.. 
F.I.C. will deliver Ilis .J~ilril,~r M P I I I I I ~ ~ B ~  L e e t u r ~ .  ('ntitled '' '111111 
Fats:  ' s o n  Linca in an Old ( ' I ~ a p t ~ r  01 O r g a n i ~  ( ' I~~~nis l ry ."  Pr(>- 
fesso~. llildilcl~ will givv n IP\V illustmiions of Imrv tlir g m ~ r n l  
I,nild nr eoln1,ositinn 111 any fat enn now 11. stater1 (at lrasi 1,rnndly. 
rr~n~ptinlen witltin narrow l i ~ ~ ~ i t s )  11y n,fcrenrc 111 its botanicnl or 
rnol<,rricnl o r i g i ~ ~ .  Snnle 131 tile faatnrs in glrcrride structllrc. nnrl 
fattp@ar.id cnn~l,osition nl!icll drlrrn~in<. tllc s~~i ta l~ i l i ty  01 parti- 
t,olar h t s  l ~ ~ r  diflerent uscs ~vill I,c diacuss<~il. togc4lt,-r wit11 r(.rf>nt 
n ~ r k  ,111 fi41 nnrl olllvr aquatic fitt*, i ~ n d  S(IIIN, *ligl~t s ~ ~ n ~ l a r i t i , , ~  
Ihc.t,tvr.nsn t l ~ e  depot fnts or SOIIIP nf ihc Ioa*.r mji~nals and lltnrr <,I 
fisltr*. ' l .11~ I ( T ~ I ! P C ~  \).ill nlsll llt'al rill1 rrc?nt ~lr~vt~lol)nl~~nIr in fill- 
I~!drn~p~~at ion  anr11 as t111,  lyrer rid,^ s t r ~ ~ c t l ~ r ~  of l~ydrogcnatcd fnts 
a ~ ~ l  IIw re~lnctirnt o? fntty i~riils t r ,  11igI1-r ftltly nlrnl~~tls:  ~ I O I I P T I I  
rro~.li on tllr d r t ~ r g ~ n t .  ~~t~~~~laifyin~,;t~~<l,rrr ur l t i~ tg  rahw c , f  orclitl- 
ary soaps and "sonplt~ss ~ l v t r r ~ c n t h  wl~icla nsnallv cuntain a 111ng- 
rlu~in nlkyl grnull linlccd t r r  n ~ l l l p I 1 1 ~ 1 ~ ~  111. ~l l~~l l l l l l ; i l~ l~  rndica1: nn,l 
tlir curious sin~ilaritr  in tvprs I ~ r l ~ ~ ' , ~ e n  n rnnd(-n~ I~igl~~r-alenlml- 
s111l,I1at<, ( l ~ t , ~ r , g ~ n t  : ;r~l III;, I I ~ I I I ~ I I I  1t~ciIhi11~ (Ir ~ ~ l ~ ~ ~ ~ ~ , l ~ : ~ t i ~ l ~ ~ ~ .  
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Metallurgical Section 

Microscopic Cracks in Hardened Steel 
THE effect and elinlination of ~i~icroscopic cracks in 

hardened steel has recently been reported upon by 
Messrs. E. S. Davrnport, E. L. Koff and E. C. Bain, 
of the research laboratory of the United States Steel 
Corporation, Kearncy, N.J. (" Transactions of the 
American Society for Metals," April, 1934). This paper 
is an  outgrowt11 of the authors' earl~er work on the 
rates of transformation in steel, for in measuring the 
transformation velocity of stecls a t  various constant 
temperatures it became apparent that the products of 
transformation at temperatures liitherto unused were 
unique and might possess unusoal properties. The 
influence of grain size upon transformation rate had 
also been investigatetl, and the grain size study is here 
extended to inclutlc its effect upon the properties of 
steel as hardened at a constant elevated temperature. 

I t  is reported that the hrittlenesj of fully hardened 
and tempered steel is due, in part at least, to the 
prescnce of real or potential microscopic quenching 
cracks. The micro-cracks, or their causes, may not be 
wl~olly removed in temprring, once they are developed 
in the ~nartensite; in one case, heating to  z,oooo F. was 
required to eliminate tlicm. Steel which has been 
treated to srcrlre a n~otlcrately high liartlness by means 
of direct austenite transformation at a constant tern- 
perature appears to be free from micro-cracks, and is 
very much tougher than tlie convmtionally quenched 
and tempered steel of idrntical hardness, although it 
has been heated to the same quenching temperature 
and has the same austcnite grain size. Many carbon 
steels, after severs quencliing, werr found to exhibit 
these intergranular micro-cracks across the original 
needles or plates of the martensitc when etched. The 
severity of thc micro-cracking, and the consequent 
lowering of ductility, increases with the grain size of 
the austenitc from which the tempered martensite is 
developed untler heat treatment. 

Large austenitic grain size has an injurious effect 
upon the ductility of crack-free hardened steel, but the 
effect of the micro-cracks is large in comparison with the 
influence of grain size alone. 'l'he presrnce of a well- 
tlistributeti soft constitumt--such as frne pearlite 
resulting from a low quenching rate--eliminates the 
micro-cracks in the martensitc, but a t  least 25 per cmt. 
of the softer constitumt seems to he necessary, and in 
the case of a coarse austenitic grain size cracks may form 
in spite of the prescnce of the softer constituent. These 
micro-cracks are hrlieved to be thr result of large 
dimensional changes, within an individual austensite 
grain, accompanying its step-wise tralisformation to  
~nartensite. The majority of the cracks run approxi- 
mately at right angles to the principal axis of the 

needles or plates of r~iartcnsite; that is, in regions which 
are the first to transform. It is therefore inferred that 
the stress is one of tenson in the axis of the needle, or, 
more probai~iy, in one tiirrction of the plane of the 
first plates. 

Welding Characteristics of Steel 
WELDING costs can be lowered by carefully selecting 

the steels wl i~cl~ are employed. Accqrding to the 
April issue of "Metals and Alloys," the most 
economical steel for welding is one which flows 
smoothly and cools without evolution of gases whilst 
solidifying, nieanwhile retaining its tieslrahle physical 
properties. Oxitlation, non-metallic inclusions, change 
of structure, solvent power of metal for gases, hot 
shortness (low strength of metal at hign temperature) 
and cold shortness, are the chief factors which determine 
the extent to which a particular steel welds better than 
others. For instance, oxitlation may produce a gaseous 
oxide causing gas holes, it may also produce solid 
oxides which give rise to slag inclusions, or solid 
so1ul)le oxides wh1c11 give 11 r i t t l t . n~~~  or low strength. 
Oxidation, by thc renroval of certain elements, may 
change tile capacity of the steel for holding gasrs a t  its 
solidifying temperatures, and thereby give rise to 
porosity at the weld. I'incly-divided non-metallic 
inclusions which 131elt a t  tlie higli temperature of the 
arc for111 visible slag inclusions or slag holes. Hot 
shortness is comn~only caused by a high sulphur con- 
tent, and to a limited extent by non-metallic inclusions 
with a high silica content. A high phosphorus content 
is responsible for cold shortness. 

.Investigations which have been carried out a t  the 
research laboratories of the Lincoln Electric Co., 
Cleveland, Ohio, liave shown that two batches of steel 
purchased under the same commercial inspection 
Inay have entirely different welding characteristics. 
Steel having a carbon content below o. I 5 per cent. has 
a higli gas absorption power; such a steel should be 
completely shicl~lrtl during the welding operation. A 
silicon content of o. I per cent. makes wrlding unsatis- 
factory unless other alloying or de-oxidising elements 
are prescnt. Alu~niniu~il in excess of 0.01 per cent. 
may cause a poor welt1 in the absence of other de- 
oxidising elemrnts; nevertheless, ;r small addition of 
aluminium counteracts the ill-effects of silicon in pro- 
tlucing porosity and in lowrring the melting point of 
the products of de-oxidation. The effect of manganese 
is not so ~~ronouncrd as that of silicon and aluminium, 
hut a steel containing 1.5 per cent. of manganese will 
generally exhibit porosity unless vanadium is present. 
For some peculiar reason a manganese content of 0.25 
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per cent. definitely produces steel of poor welding cpcration a a119 prckl~ng liquor c o n t a ~ n ~ ~ i g  2 prr cent. 
quality; such a steel is capable of absorbing ten times o! acid is kept flowing through the drum hy nieans of 
a5 much nitrogen as a steel of the same carbon content a circulating pump, which is connccteti with a rubher- 
with 0.45 per cent. manganese, or five times that of a lined tank sltuated Ixneath the drum. The solvent 
similar steel with o. I per cent. manganese. action of the acid pickling Iic111or hrst looscns the scale, 

Thermal Conductivity of Metals 
NUMERICAL data on the heat contluct~vities of various 

metals and alloys have important theoretical and prac- 
tical applicat~ons. The April issue of the " Journal of 
Research " of the United States Bureau of Standartis 
descri~hes apparatus for the accurate determination of 
thermal conductivities of metals and alloys up to a 
temperature of 600° C. The conr',uctivity of the metal 
is compared, either directly or indirectly, with that of 
lead. Determinations are made by measuring the axial 
temperature gradients in two cylindrical bars soldered 
together end lo enti, one end of the system being heated 
and tlie other cooled, whilst the convcx surfaces are 
protected from heat loss by a surroundi~ig guard-tube. 
T o  determine the accuracy of the apparatus, experi- 
ments were made with lead, zinc and nlckel. The con- 
ductivity of each metal was compared w ~ t h  that of each 
of the other two, and all results obtained were consis- 
tent within 2 per cent. 

Most researches on the thermal conductivity of metals 
have been made In an attempt to correlate their thermal 
and electrical conductivities, and there have been sur- 
prisingly few determinations of the thermal conduc- 
tivity of irons and steel. The thermal conductivity of 
structural materials over a range of temperature is, 
nevertheless, of .considerable importance. The Bureau 
of Standards has therefore completed determinations 
of thermal conduct~vities of twenty miscellaneous irons 
and steels over the temperature range of loo0 to 500' C.  
The materials were selected as typical commercial ex- 
amples used for a variety of purposes and were 
expected to differ considerably in thermal conductivi- 
ties. They included cast irons, carbon and low-alloy 
steels, high chromium and manganese alloy steels, and 
18-8 stainless steel. The results of this investigation 
show that the difierences in conductivity of irons and 
steels are much smaller at high temperatures than at 
room temperature. High-alloy steds have lower 
thermal conductivities than low-alloy steels, and an 
increase in the amount of alloy constituents in iron 
generally causes an increase in the temperature co- 
efficient of thermal contiuctivitv. 

Removal of Scale 
CONVENTIONAI. methods for the removal of scale have 

hitherto k e n  in two direct~ons. On the one hand, 
abrasion has been adopted, as in tumhling or sand- 
blasting; on the other hand, it has been possible to 
dissolve the scale, as in pickling or electrolytic methods. 
Writing in the March issue of " Rletal Progress," Mr. 
N. Ransoholl describes a descaling plant which has 
adopted the idea of tumhling the work in an inhibitrd 
acid solution. The rough forgings are passctl into a 
tumbling drum which is loaded with hardened stain- 
less steel " stars " and steel grit, the \\-right of the 
tumbling material being in excess of the weight of thr 
work to be treated, so that individual forgings "float" 
in the tumbling material (stars and grit) and seldom 
touch one anotller, in consequence of which sharp etlges 
and corners remain untlaniagrd. During the tumliling 

which is then complrtely removed 11y the ahrasivr action 
oE the stars and grit. 'The detached scalt. is su\>se- 
quently carrietl away by the stream of lrickhng Ilquor 
t;, thr tank heneath thr drum, where it settles out and 
IS periodically rrmovcd. Scouring continues so long 
as  the [lrunl continues to rotate. Reversing the direc- 
tion of rotation causes the contents of the d r u ~ r ~  to he 
discharged into a cone-shapr~l cylindrical screen, where 
the forgings arc ~solated from tlie stars and grlt. When 
the drum is again rotated in its original direction the 
stars anti grit arc. automatically rrti~rned to the 
tumbling drum ready to receive x fresh batch of work, 
and the descalrtl forgings pass on to a rotat~ng washer 
where tumbling slutlge is thoroughly rcrnovetl by 
means of jets of hot cleaning liquor wl~icli neutralises 
every trace ol acid. From this was11,:r tht. flirgings 
ultin~ately pass on to a draining comp;lrtrnent, where 
they dry by evaporation rlue tu their elrvatetl trmprra- 
ture. This plant which is in operation in the United 
States is said to remove scalr in a very complete 
manner, and deep rrcesses are cleanet! as thort~ughly , 
as an exterior surface. 

Age-Hardening of Nickel Bronze 
THE practice of adding moderate amounts of nickel 

t a  bronze alloys has lwen esta1)lishetl for many years, 
such additions being nlatir for \hr purpose of increasing 
fluidity, refining the grain, improving tlie density, or 
hardening the alloy. An investigati~~n of the age- 
hardening and mechanical proprr t~t .~  of bronze alloys 
as influenced by nickel contcnt has now appeared as 
Technical Pnblicatlon No. 523 of the American 
Institute of Mining and hfetallurgical Engineers. The 
alloys stutlicd contain o-12.5 per cent. tin, ant1 0-15 per 
cent. nickel, the majority cl~ntaining Ilclth elrmc.nts in 
varying proportions. Jn virw of t l ~ r  fact that thr niajor 
portion of tlir I~runzr use11 is r~iil~loycd 111 the ~ I J ~ I I  of, 
santl-castings, atkntion was 1)rincipally directed to 
study of thr matrrials in tlir cast form. A rrview of 
the mechanical properties ohlaincti in thc various nickel '-.' 
bronzes indicatetl that the presence, of nickel secures 
improvement in properties with tlrcrease in cost, 
and that higher mechanical proprrties can IIC ohtained 
for a cclnstait 111r.1al cost I-~y thr; partial si11,stitution of 
nickel for tin. Taking tlie cost of tlir SS-10-2 copper- 
tin-zinc alloy as stantlard, it was found that maximum 
properties in sand-castings arc ol-)tainctl with tin 5 per 
cent. and nickel 5 per crnl. A nu~nher I I ~  nickel-bronzr 
sand-cast alloys, in tlir annralr~l ant1 ;~,ocil contiition, 
showed tensile strengths in rxcrss of 40 IIJIIS per sq. in. 
associated with an elongation of I 5 per cmt. Kclation- 
ship lxtwern mrchanical strrngth, liniit of propor- 
tionality anti rlong;rlion after varlnus agring treatments 
studied in the alluy wit11 nickcl 7.5 per crnt. and tin 
S per cent.; thr aridition of srnall amounts of silicon, 
chromium, leatl or iron, ~irovrd iletrimental to the age- 
ing charactc*ristics nf this allov. l imi ts  of manganesr 
content were fouritl to he liigl~ly critical. The high 
elastic properties or thr ngr-harllrning nickcl-hronzes, 
their workal~ility ant1 their low metal rnst, indicate.; a 
widrnetl scopr of application. 
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The Development of Alloy Steels 
By Professor SIR HAROLD CARPENTER, D.Sc., F.R.S. 

:\r alloy str,<:l may I)I. d r f i~ i rd  aa one !rhich contain* one  o r  ]<a;~mplr,  :trt. f o ~ t t d  ;Imong high speed cutting tools which 
more clc.ment\, ot1ir.r than  carbon, pulposrly ;~ddtul to modify may c o ~ ~ t a i t l  chromium, tungsten, vanadium, cohalt and 
. ~ n d  improve aub~t:intially one ot niort. of  it5 useful propcr- molybdenom, and heat-resisting steels which may contain 
lit.>. 'l'lie q~~xl i t ic :~t ic~n " in .uttirient proportions " must be chromium, nickel, tungsten ;und silicon. 'The first llseful alloy 
includrcl, In.c;~usc. t~ lemrt i t i  m;ly bc ;~d(lrd to straight c a r h n  htecl m;lde was Mushct's srli-hardening tungsten to01 sterl, 
strela for othvr rr;l\oni, e.y., to give the dv,ired composition patvnted in 1808. Prior to Mushet's patent, thc most efficient 
and to prr\,(,nt tl~c, o(.currencc ot snmr defect to which the tool 1va.i made by quenching a carlbon steel in ivater from 
tinal produrt niiglit othcrtrisr be li;~l~lt.. kl;~ng;~nr.;c. is p r e v m  ahnvr 7500 ('. Provided the chilling was proprrly carried 
in a l l  ordinary 5teel.: made 11y out, the hardness of tlie steel 
any of the la rgr  x a l e  proccs;;~>, could he increased about six 
and it  is nrcr i r :~ry  to h ; ~ v r  ~t times by this process. I t  is ob- 
utherwiae the str,cl is red s h o ~ t .  T h i s  historical survey of alloy steels i s  ext rac ted  vlous that i t  depends for its SUC- 

For this purpose tlie amount fie- cess upon the capacity to with- 
i~utrr(I dues not t.xcerd 1.5 per fro, the first of a series of booklets which are draw Ilea! from the steel a t  z 
rtSnt. l 'hc  product, holvever, IS sufficiently rapid rate. There  is 
l ~ o t  an  alloy steel b i ~ t  rrmainr a 
5traight rtorl ,  The lvell- being published by t h e  Mend Nickel Go., Ltd., ~ ~ i ~ i ~ , " ~ l $ ~ ~ ~ . ~ ~ ~ ~ ~ , " ~  
kno~vn " manganehe \LCPI  " cool- tools of moderate size can be 
t;lins ;I relntivelv Iarg(. ;lmount, through I t s  Bureau of Information o n  Nickel. properly hardened in this way. 
u ~ u a l l y  fro111 1 1  tu 14 ~ i r r  crnt., I t  is, however, not possible to 
of this rlement ~vliich is nc,t,:!ed withdraw heat sufficiently rapld- 
to produce the charactrristic ; ~ n  I,  ly a t  7j0° C. from a thick masr 
up to the time o i  its clircovt,ly, navrl propertie> o f  this type of \tee1 to enablr it  tu he haldened, and thcrcfore t h e  hardes- 
of t v c l .  'Chi5 ia ;I t rur  alloy strrl .  Somrthing like tliirlv i ~ i g  of such a mass cannot be accomplibhed by quenching. I t  
years elapbctl hrtwcen the p;itenling o f  the firbt ;~ l loy  strcl rali, however, hc effected in another !ray, ?riz., by a changc 
and t h r  prriod d u ~ i o g  which thry havr  I)t~come n r l l  ?stab- in composition produced hy adding an  alloying element- 
lished iadu.tri:kl m;~tc~i:il*. Since then, ho~rrver ,  tlirir intlu- nearly alrvaya a metal. This was Mushet's discovery. As 
m c e  on cgi~leeer t~ig  pl-:tctlce in ;ill its r,arietics has been quite thc  name indicates, his steel did not requirc water quenching 
remark;~hlc, a n d  it ia no ex;tggcratlun to say that thry Ii:~ve to enable it  to be hardened. I n  virtue of the  tungsten and 
revolutio~iisr(l the trchniquc of its procedurr. nlangane.;? which it  contained, it  became hardened by merely 

cooling in air. T h ~ s  !\,as the first case of deliberate hardening 
Principal Alloying Metals of  strel simply I>y a change in the composition, and Mushst 

ivas the first m a n  to prepare a steel-cutting tool which did 
t t  ia 5omelv11at rrmarkahle to find in spite of the lalgc not "quire quenchilig in ;i liquid. His  air-hardened steel is 

of ;lvailel,le, c o m p a r a t i v r l y  have pmvcd generally coniidered to Ix, a tungsten steel. I t  contained, 
thrmrelvcs 5uital)lr for th,, In;llluf;lrtllrr ,,f ~t indeed, 6 per cent. of  thi.; metal, but it also contained about 

is not .ugg<,\ted that finality h:~s brrn reached in thi:, respect 2 Per cent. of manRancie and 2 Per cent. of carbon, and the 
;ind thrre l r  Ilttli. l)oulbt th;,t, ,,.ith the investiga- mangane<e 1uas required to give the steel the self-hardening 
lions, a greater n i ~ m b i , ~  of rnrtali  lvill Ilr llsecl in the cour,c p r ~ p l ' r t y ;  ectually, therefore, it  was :I quaternary steel. 

o f  time. I t  i i ,  ho\vev~.r, signific;~nt that hy f ; ~ r  t l i~ .  g n x t c r  
number of allov htrels ahiclr h a r r  found in~lustrial :~uulic:~- Tungsten Magnet Steels 

- . a  

tion arc- romposrtl of  oltr o r  more of only srven alloy mt,tnl,. 
'l'hcrt, ;ir?, i ~ i  tli<, ordr-r c,i t11cLir :itomir ~veight. ;~ncl t turnl~?~i ,  
v;knadium, rhroniio~o, In;lngall(w,, n~b:ilt ,   nickel, nioly11- 
(11,nuni :III(I ti1ng.tvn. ,\I1 o f  ~ I I I ~ I  :i~(, ~ ; I I > ~ I I I  ,\ t~it,tal\ it1 
thr  periodic sybt(~111, wit11 thr  r u r q ) t i ~ ~ l i  of r r t l~ ;~l t  ;tnd nirk:!l, 
which occur in tlir, >am(, jiruult a.; iron it\rslf. 'l'hr first thrcc 

'--> occur juit  hvforr iron i l l  thv \)\tern, ;III(I t1111\ 1hi1t.e thc t l l ~ e e  
immedi:~tely preceding atomic tlunilxrs, ? ~ i r . ,  23, r J  and 2j ,  tha t  
of iron beins 26. Colsilt and nickrl,  which tollorr, have rhc 
immrcli;~trly luccrl-ding atomic fignrci, 2 7  :~nd 28. I'ive out r ~ f  
thc crven mrtals,  thcrrforc, ;lrt3 thv immt.<li;ite companiona 
of  it-on. T11r remaining two. molyhclrniim and tunghten, are 
homologurs of cliromii~ni. ,211 of th?m arc, high mc,lting 
metals. Iron melts a t  ;ilrrut 1,j30° c. :llld, with thi: cxceptiotl 
of manganrc?, tht* remaining mrtal.; a l l  mr l t  almvr 1,4509, 
while two of them, molyh<lrnum ;111rl totig~tc.n, arc among 
the  highest mrlting m ~ ~ t ; ~ l ~  ktioa.ti. Tlic>ir cryital iymmrtr!., 
with t h ~  po\.iblr rxception o f  mang;inc.r, is :~lco clost*l!. allisil 
t o  tlt;~t of iron. 'I'lie rap;~r i ty  to form ;~l loy  strel, has thui  
ln%en flru~rd to Ibr confinrcl to a rmall nom11t.r of metal5 adja- 
rent to iron in t h ~  periodic y.,tc.m rvliich ;KC high mr,lting ;tn;l 
po\srsi :i very .imilar 11t.grrr of cry,t;~l hynlmctry. 

T h r  \implr>t possiblr :111oy 5tvel is a ti,rn;lry stvc.l. It cnn- 
tains t1ir1.e rlc.ment5-iron, carbon and 111,. ;~lloying c l rmrnt  
in qut"tiot~. 'Cungstm, chtcrmium, ninng;i~iwc :~ncl ~ ~ i c k r l  
btreI\ fall into this cl;ish. 111 many rasr*, hosr~vcr ,  t1ro ellov- 
ing rlrments a r c  prrstwt and,  in this c;isr, thv 4tr1'I i, k~iolvn 
:I, :I rll~atrrttnry ktrel. \Yrll-hno1r.n strrl. of thi.; typr  :Ire 
thl. nickrl-chromiom, rhromium-vanadium, I-liromium-tungi- 
tt.11, and silico-mar.ganr,sr \ t~ . r l i .  T l ~ e ~ r  \till r r n ~ n i n ,  horv- 
cver ;, n u m l ~ r r  of  itrrl.; rvliirh a r r  t.vf.ll molr  complex, and 
ro~i ta in  three o r  four or rvrn  fivr :illoying metal\. Thec:e 
a r e  genrrally cl;lssified under the head of complex steels. 

I ' l i l i~~ I U I I ~ S ~ ( ' I I  ~tet!li ,  Iio\v(~vi.r, have another use, in virtue 
of tlie m;lgnetir qualities which they can be made to possess. 
'l'hry fi~lcl i~pplication in permanrnt magnets for electric 
motorh, in smxll dynamos and for hand use, and by far  the  
greatvr par t  of the annual production consists of  a steel colt- 
t;lining almut 6 per cent. of  tungsten and from 0.6 to 0.75 
per cmt .  of carhor, T o  obtain the best magnetic qualities 
such a steel must be  heat-treated, and, therefore, a l l  magnet 
*t<,els a r r  used in  this condition. T h e  process involves two 
operations: ( I )  the steels a re  hardened by heating and quench- 
ing, and (2) they are then magnetised, and if they are  to 
k w e d  for electric motors they are " seasoned " by a pro- 
tracted heating a t  loo0 C . ,  so as to make their magnetis111 
as nearly constant a s  possible. At the  present time a great 
varipty of alloy magnet steels is manufactured. T h e  majority 
of  thrse contain chi-ornium as an es5ential constituent and 
raithrr tnng\trn or mbal t  o r  both. W e  are  completely ignorant 
of how thwe alloying metals act in improving.the magnetic 
qualities of carbon stecls. T h e  composition.: quoted have heen 
arrivrd a t  rnipirically hy exprriment. T h e  explanation of  
their i~r t ion  must await propcr srirntific investigation. 

Ternary Chromium Steels 

Plain rhromium sieels were some of the earliest alloy steel3 
to be  madr. They \\,ere w e d  for  a variety of purposes, ir. 
al l  of which, however, the property of hardness was an  impor- 
tant factor. T h w e  uses date from about the year 1880. T h e  
earliest application of such steels, ~ r h i c h  is still current, is 
for  stamp ?hoes and dies, for crushing gold and silver ores. 
'These contain from 0.8 to 0.9 per cent. of carbon and 
from 0.4 to 0.5 per cent. of  chromium. Toughness as well a s  
hardness is a n  essential property of these steels, and some 
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i t  h:ts hecome o n r  ot the moht f ;~moui .  Lt was the  pionerr 
of stcels of  a nrw type, and thr  economies resulting from its 
USP in various tiel~ls of  hrrvirc have brrn  remarkable. 

I n  the untreated btatc the p1opcrtie.i of m;~nganese  stecl 
itre s i n ~ i l a r  to tlioae of untrcalrd high carbon steels. T h e  
metal i, very hard and its duct~l i ty  is :ilmost negligible. In 
o r d ~ . r  to ~lcvelilp th,. toughnrhs which i\ w ch;~r;lctt!ristic a 
property, special tre;itmcllt i i  required. I t  consists in h e a t ~ n g  
1111: :lrticl~: in ilur.;tion to l,c>5oc C. and then qut,nchiag it  a s  
~ s l ~ i d l y  ;la ~~oss i I ) I r  ill cold \vater. SI)I.C~:L~ care is nredrd  to 
t'n-ulc that thii  oprlatiorl i \  st~ccessful. T h e  itc:cl is :I poor 
con(luctor of I I I X I ~ ;  ;I f:wt whtcli d o t ~  not make its hwt-tre:lr- 
nlcnt easy, an11 t rnds  to limit the thirLnrtss of the steel that 
may be profit;rbly tr?atril, which is gencrallv i~bout  4 inches. 
I t  also ~ e q u i r c s  ~ I I  Ibe hc:~tcd slowly. 'l'hr hardness of the 
t o u g l ~ c ~ i e d  atrel is unique in that it n a s  the  first example 
obtained of all alloy stcol which is both hard and tough. 
'l'lie ~lisadvaot:lge of the steel is tha t  it possesses thr  con)- 
1bin:ltion of lorn cl;~,tic limit and high ductility, as a result 
o f  \vllicli it is  pro^^^ to Ro\v under stress. I t  does not posse,s 
I h i ~ l ~  rc\istancc to a~m[rn , \ \ ion  o r  to co~itinually repeated blows 
of li:~r11 m i ~ ~ e r a l  \vliich will gradunlly Ilatter.it out of shapr, 
but prob;clbly no ; ~ l l o y  stvrl has found so mmiy uses 21s this 
Ollt!. 

Nickel Steels 

Nickel steels have been found in use for upwards of  thirty 
years. Chronologically what is usually termed nickel steel 
was tlic fourth alloy steel to find industrial application. T h e  
steels to which this element is added aggregate a largc 
tonnage. l'heir most marked charactoristic is the  wide range 
of composition over which alloys of  industrial usefulness have 
been foulid t o  exist. The  compass is indeed greater than that 
o f  any other class of  alloy strel. I t  ranges from r to 74 
p u  cent., and embraces a g lea t  variety of  structures. Spedl;. 
lug  grnerally, nickel raisrs the tensile strrngth of a n  untreated 
carbon stecl, and in a stil l  greater proportion the elastic limit 
for a g ivrn  content of carbon without sensibly diminishing 
the  ductility. I t  is this property more than any other which 
determines the special application of  nickel steel to practical 

g ivr  it  a particular value. T h e  co-efficient of expansion, 
though small, is not negligible, and compensating device> 
must he used.in " Invar  " clock pendulums and the  balance 
wheels of ~.atclies.  T h e  co-efiicicnt of expansion corresponds 
t r ~  :m increase in  length of 0.05 of a n  inch per mile per "C. 

Nickel-Chromium Steels 
N i c k e l - c l i o m i  stccls a re  among tlic most important of 

ill1 structoral alloy rtecls. 'Chrir field of usefulness is coil- 
t inually being rnl3rged, not only by their ;lpplication for nert 
purposes, but also by their ~mcroaching on the  11ses of other 
lo\rcr tellrile alloy strels. 'l'111.y are also invariably used In 
the heat-treated condition, for they are  eminently susceptible 
to propel Ihrat-treatment 'Theit mechaniral properties r a n  
Ibr: varied \vitIiin very \vide limits. They can be obtained in 
;r condition po..)t,ssing grent leaiitance to altern:lting stresses, 
and arc  therefore very suitable for the moving parts of 
machinery, E.R. ,  crank ahafts, particularly where requirements 
are  severc, as in aero engines. In the past these steels have 
suffered to some extent from a liability to n,hat is called tem- 
per lbrittl~~ness. Thi,  term was originally applied by Mr. 
l)ick~,nson (" Sourn Inst. Automobile linginters," 1917, 
12 ,  y,?), to denote the  condition induced in  these steels 
by slow cooling from the tempering temperature which is 
revealed by the low ahorpt ion  of energy in t h e  single blow 
impact test of notched hars. Such steels, however, when 
rapidly cooled from the tempering temperatures are  quite 
toogti. These phenomena have been the subject of numerous 
investigations in  recent years which have had for their object 
the desire to elucidate the  cause, for not until this was known 
could a scientific remedy be  applied. T h e  work carried out 
by Dr. Greaves and Mr. Jones, under Dr. Moore's general 
direction, a t  the Research Department, Woolwich Arsenal, 
has h e n  a most valuahle inve4tigation. To-day the  problem 
hardly exists, since alloys can now be prepared which are 
cs\entially free from this drarr.back. A small quantity ~f 
molybdenum ensures freedom from temper brittleness. 

By the  widespread w e  of nickel-chromium stecls great in,- 
provements have been effected in  the  productive of structures 
for  various purposes. esueciallv where savine  of weight or 

11ses. increase of ' s t r ingth  is' impo;tant. T h e  most cons$cuous 
Steels low in nickel all  possrsa penrlitic structures. They examples of  these uses a r e  in  the automobile and aircraft 

art: mixtures of  nirkc:liferous ferrite and prarlite which have industries. Heat-treated alloy steels with treble the strength 
undergone the gamma t o  ;llpha ch:~ngc in iron and the iron of  the simule stcels the" have reulaced are  now in  reeular 
c;~rl,itle inversion a t  a rather Iobvrr t(.nlperature than any use,  hey owe a par t  'of their ;uperiority to the  pre;'r~lce 
 lain carbon steels. T h c  lorrering is probably somt:th~na ot of the allovinr element. but still more to the care in  heat. , - 
the ordrr  of 70" ('. T h e  important m~,chanical properties of treatment ;hi21 is given to them. 
such steels are due  to two reasons, ( I )  the incrrased strength 
of the  nickrliferous ferrite a s  c o m ~ ~ ; u r d  ~vitli  nure ferrite. Heat-ResistinQrSteeIs -. 
and (2) the rctining of  crystal s t r ~ r c t ~ i r r  produced'by the addi: 
tion o f  nlcl;rl, Tllr majority of tllest, strrls contain between of the requirements of modern demand 

per of  a l loy mrt:,l. Onr of most the use of metals and alloys a h i c h  are  capable of service 

important applications is i n  con,tlllction of bridges, par. above the atmospheric temperature an(], indeed, a t  quite high 

, titularly of gre;,t sp;,ll, this is intcrrsting 
temperatures. All alloys of  iron are attacked more or less 

bridge steels of this cller:lctcr conktitllte the principal excep- 
under such conditionsJ for thr 'Oncerned may 

tioll to almost univcraal of llsing alloy steels 
consist of air,  stram, carbon dioxide, sulphur dioxide and, 

in the heat.trcatrc{ con(]ition, ~,ocomt,tive lnllers 'peaking generally, Of gases, which may vary 
another use of  the steel in the ~ ~ o r m a l i s c d  condition. siderahly in  composition. T h e  majority of the steels whicn 

have been found resistant under these conditions contain 
Martensitic Structure 

Stecls of the  ' I  m:irtensitic -tructurr " type find only a 
limitcd application in practice, on arrount of the  fact that 
tlicy a r e  vrrv hard and 1'os%"s ::Imo\t no ductility. They 
are  difficult to ~ v o r k  e ~ t h r r  hot o r  cold, but can be  rolled if 
proper care is taken. 'I'he most note!vorthy of thrse judged 
from ;r scientific standpoint, is the 13 per c m t .  nick)ei alloy 
containing 0.5; pr r  crnt. of car lnn ,  di.;n)vrred by Arnold and 
I<pn,l . . . .. . . , 

High nickel steels containing 25 per ccnt. or more of nick?] 
and of Inw carlmn contrnt a r r  a~~i t r ,n i t i r  in structure a t  the 
ordinary temperature. Artually thr i r  strocturr is very similar 
to that of mangnnesr s t r r l ,  t h ~  main diffrrt3nce hr ing  that 
thr  former show no signs of twinning, whereas the latter do. 
Thcsr  steels a r e  costly on account of thr i r  large nickel con- 
tent, hut in  spite o f  this, thry find r r r ta in  applications on 
:~ccol~nt  of the varirtv of proprrtirp of thr  alloys. One of 
the most remarkahle'of thcm is " Tnvar," which contains 
36 per cent. of nickel. This  is used for making clock pendu- 
lums, rods for mrasur ina  instrilments, aqd such parts, for 
~vliich its very slight co-efficient of expansion :~nd contraction 

chromium, and some of them contain nickel a s  well. Silicon 
also appears to hc a valuahle constituent of such steels. I t  
would seem, therefore, that the resistance to corrosion con- 
ferred I)), chromium on steel a t  thr  ordinary temperature3, 
which finds application in thr, manufacture of stainless steels, 
is also retained by this metal a t  high temperatures. 

Alloys of Low Expansion 

.ALLOYS having a smal t  coefficient of thermal expansion 
consist of 5-60 per crnt.  of cobalt, 5-12 per cent. of chro- 
mium, and 28-45 p r ~  cent. of iron, with or witbout u p  to 
a total of 5 per cent. of one or more of  the elements manga. 
nrse, titanium, vanadium, aluminium, manganesium, silicon, 
and boron, each less than 2 per cent., and are  free o r  suh- 
stantially free from carbon. T h e  alloys af ter  casting or forg- 
ing are  heated to about I,JCOO C for a long t ime and cooled 
either slowly o r  quickly, o r  a re  mechanically worked, with 
or without subsequent heating to about ICG-~CQ" C. followed 
by very slow cooling. (See Specification No. 405,607, of 
li inkoku Zairyo Kenliyusho, Japan.) 
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Stainless Surf aces for Chemical Plant 
By J. HINDE, M.I.W.E. 

WITHIN recent years the number of so-called stainless :~lloys 
has considerably increased. The majority of them find appii- 
cation in  the chemical industry. No single alloy suitable for 
every purpose is yet available, but the choice is so wide that 
a satisfactory selection can usually be made. Where more 
than one material will serve tlie purpose, cost will be tlie 
deciding f a c t o ~  

The word "stainless " is relatirrr, and while one does not 
usually consider mild steel as possessing stainless properties, 
it is the metal most used in  thr chemical industry. Mild 
steel is used in the uncoated condition for storage and trans- 
port of strong sulphuric acid, alkalies, oils, etc. Copper 
bearing steel, nrhich is mild steel rontaiuing a little copper, 
1s better in general corrosion-resistance than the ordinary 
steel. Where the steel surface is not satisfactory, the work 
may be galvanised, homogeneously lead-lined, metal sprayed, 
covered ~vi th  ruhber or glass enamel, depending upon the use 
to which it is to be put. Lead-lined plant is used for handling 
sulphuric acid of lower concentrations. Galvanised steel has 
many applications in the solvent industries and in those 
industries dealing with cellulose products, constructions ~vhicn 
are too large to be galvanised, may be sprayed with zinc. 
Steel which has been sprayed or metallised with copper or 
aluminium is sometimes used for acetic acid plant; other 
s ~ r a v e d  soatinas include tin and nickel. The use of a sprayed 

\Vlierevrr raustir ;~lkal i r i  :ue ur1.d onr is almost certain 
to find nickel criipluyc~d in somc p;rlt of the plant. Malleable 
nickel can he b;~tisfactorily fablic;itr(l into the usual types 
of equipment and it has established npplic;~tions in thr soap, 
glue and oth1.r industri?a. Molirl mrt;il poswsses very g w d  
corrosion rcaibting aud eng i~ icc~ ing  proprrtirs and it ia used 
fill- a wide v;~rirty of plant; it I, uhed also for drscaling 
equipmc.nt in cont;lct ~r i t l i  sulphuric :ind liydrochloric acids, 
and in  the dyring, paprr ant1 \.a~nlsll ~ndustries. Inconrl, 
~vbich is ;I high ~iickel alloy cont;~inillg ;lbout 14 per cent. 
rhromium, \ras primarily devrlopcd fcr! the dairy indwtry, 
the metal l ~ i n g  quite unaffrcttsil by ;~nd  without effect upon 
milk and milk product>; itr gencl;tl rorrosion resistance, 
lio1vever, is so good that no doubt many u.~s  m ~ g h t  he found 
for it in the chemical indubtry. 

Copper i, st111 extcii\ivrl!~ use(! fur xcrtic acid plant; 
recentlv the welding oi tlir n~ r t a l  h:is Ihncn greatly developed, 
and ali types of pressurl: \ . r s ~ l .  call In, fi~bricated with the 
15-elded joint equal to the p:Irrnt mrlal. :\luminium bronzes, 
special acid rr\isting bronzes :rnd otlirr copppr alloys also 
have somc con\idcral~le :~~lplic;~tion\, r.l~cci;illy to the smaller 
itrms of plant. 

coating of an expensive metal which is known to be s"itable 
for a particular purpose would appear to be a very economic Analysis of Metals and Alloys 
proposition. Actually, the sprayed coating is only a few 
thousandths of a n  inch thick and any slight porosity or defect Spectroscopic and Microchemical Methods 
exposes the underlying steel and results in corrosion whirl1 
may he dangerous, especially if the coating is cathodic with sPeCtro~copic atid microcliemicnl ;111;11ysis of metals and 
respect to iron. alloys was the iubject of a joint lecture to the I.andon Section 

Stainless Steels and Weld Decay 
Although stainless steels have not been on the market for 

many years they already have very extensive applications. 
The  austenitic types are mostly used for chemical plant as 
they are auite resistant to a whole range of chemicals inclu~l- 
ing nitric-acid and most of the fatty acids. Against sulphuric 
and hydrochloric acids they are not particularly good. For 
acetic acid, steels containing molybdenum in addition to tlie 
usual chromium and nickel are more suitable. The applic:l- 
tion of these stainless steels was at one time limited, clue (11 

the defect called I' weld-decay," which necessitated heat- 
treatment after welding or after any other fabricating pro- 
cess which involved heating to a temperature betnern 550" 
and S50° C. Fortunately, slight modification of the compo- 
sition of the steels has resulted in this defect being overcornr,. 
and no heat-treatment after xrelding is now necessary. In 
Germany and the United States, but not in England, thrre 
has been developed a composite material knoivn as stainless- 
clad steel, which consists of mild steel to one o r  both sides 
of which a layer of stainless steel has hren rolled, e v i n g  a 
veneer of lo per cent. o r  zo per cent. of the total th~ckness. 
Actually, the difficulties of producing such steel make it 
more expensive than at first sight r~ou ld  appear necessary. 
There are also fahricatine difficulties. 

Aluminium and Nickel 
Aluminium is used in industries dealing with formaldehydr, 

solvents, fattv acids, fine chemicals, etc., but it ii, of course, 
unsuitable foi use with alkalies. The corrosion re5iitanrc of the 
surface may be improved by anodic oxidation which quickly 
produces n surface film of oxide similar to that acquired mtur-  
ally. The inherent weakness of the metal is something of a di>- 
adGantage, but there are available exceptionally strong alloys 
of equal corrosion resistance. These alloys usually contain 
magnesium and manganese, and in some cases are quite as 
strong as mild steel ; unlike Duralumin, heat-treatment is not 
necessary to develop these properties and they can therefore 
be satisfactorily welded. The lightness of aluminium and its 
alloys makes these materials very suitable for the construe. 
tion of road transport tanks. In order to carry the maximum 
payload the weight of such a tank unit must be kept to 3 

minimum. 1 

of the lnstitutc of Mrtals, on \larch 15. 
Dr. G. Barr sho\rcd how thr  ray, ~I~:~ractcri*tic of a par- 

ticular " impuri ty"  might 111: identified in a many-liner1 
spectrum rvitli the :iid of comp;lzi*on 5prctra o r  by making uie  
of tables o f  rrzics ~~Ilia~c,.s. Hc rml~liasised the nccrssity of 
adopting stand:trd rendition+ for thr  protluction of the 
spectra: in a n  arc dischsrgt. tlic diamrtrr of th~:  r l e c t r o d ~ ~ ,  
the length of arc, th? currrnt and thc circuit voltage xe rc  
of importancv, whilr. in tlic osrill;~tory sp;uk dlich;irge the 
capacity and w l f - i n d u c t ; ~ ~ ~ ~ , ~  in st.riri ivitli thc spark, a ~vel l  
;IS tlic ch;lract(,ri.tirh of thv high-volt;rgc ferd, :tffectr(l t111: 
relative intrli\ity of diffr!rt.~~t lincb.;. 111 (~llillltlt;~ti~k~ \rurh IIIC 
spark conditioi~s \rt.rt. ap [~ ro~ ima tc ly  tixccl Ihy a mrtl~od, due, 
to Gerlach, tn ~rliicli t l i?  crlf-i~iductnnce \Y;IS :idjustrd unlll 
the intrnsities o f  a cert;llli 11:)ir of linrs 1vrrr equal. Thc 
intensity of ;>ti " inipurity " lints inrrcasrd !ritli the conc~n-;  
tration of th? impurity, but tlir roics l~lfinrrs were not uzually 
the most sensitivr to changrs in roncentr;~tion. In view of 
the difliculty of ohtaining, crrn from :I g i r m  pair of elrc- 
trodes, series of hpt3rtr;~ that tierr of constant intensity, it 
was generally nccrss;iv to cornpare tlir intens~tirs of the lines 
due to minor con.tituent.; by rrfrrrncr to auitable lines of 
the ground substencr. For such comparisons the rotating 
logarithmic Frctor dr\crilxd by l'rv!.man 31id Simron had hecn 
found to be of valuts. and on(, of the hlides cxliibited shoxad 
how the lengths of crrt:jin linr, dur  tn iron, silicon and 
titanium cootainrd 111 cliff(,rrnl .ami~lvi of aluminium 
increased, relativrly to tlie lc,ngths of tllr. alumininm line<, 
as the concentration of inipurity inrrt,ascd. 

h,lis.; I. H. H;tdfirlcl then g:~rv ;I 11ri1.f account of tlic 
mrtliods of qu;~lit:~tivr rhrmir:ll :~n:lly\i> rrlien only sni;~ll 
qunntitirs 01 matcri:tl 1rrr1, ; tv~l i l ;~l) l~~.  'I'Iit. development of 
chcmical micro,copy from tlir irrt reaction.; u,c~l hy the 
geologists wa.; descril~rd. In tlii.; system thr constitut~iits arc 
identifird by obirrviiig undrr thc mic~oscope the shape and 
hahit of the crystal5 formed ivlicn trv;~trd with srlectr(l 
reagents. The rcagrnti nscd frrquently (1ifft.r from those usrd 
in macro-nnaly-is. .A nllrnhrl- of .;licl?\ ircrr \Iionn to i l l~! i -  
trate this point and to indicate tlie :lpl~aratus ~vhich i.; ie- 
quired. More recently ;111othrr system of :~nalysis had been 
developed, namrly, spot 1.paction5, in which the crystal form 
is neglected and the cont i tuet~ts  are identified hy the colours 

xoduced with specific reagents. 
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Metallurgical Section 

The Testing of Foundry Sands 
IXVESTIGATI~)NS carried out by the British Cast Iron 

Research Association continue to b e  published. 
Reconimentled ~nc.tl~ods for the testing ant1 control of 
fr)unclry moulding sanrls are gtvt3n in &search Report 
So. roS, w ~ t h  11nrticu1a.r attention to thr tletails 
of sa1nplir.g anti milling, and to the determination 
of riioisturc contmt, ramming qualitiei, strength, per- 
~ceability, rxpanslon antl contractioii and refractori- 
~ v s s .  It is pointt ti out that it is t~scleis to tesl a new 
s;~nt! iri its v ~ r g i ~ ~  htate, since !he merc addition of 
water lea(!; to a11 alteration of properties. T t c  sand 
slioultl he rnlllrtl for t m  minutes, as repeatrtl esprri- 
~ ~ ! e n t s  llavt. sliowl~ tliat a new sanrl does not develop 
11s greatest strength until such a period of time has 
elapscri; if less tiii~e is taken in milling, subsequent 
u~anipulation of tl~r. sand may alter its properties. It 
ii  also statrd that numerous mcthods of ascertaining 
strrngth havr been aclvocatetl, lsut after a trial of most 
01' the puhlis!it~l :netllotls, the Assoc~ation has come to 
tlir conclusi,>n tliat tlic breaking of the core under a 
coniprrssivc loatl 1s the simplcst ~nrthorl antl if properly 
carried out it gives the neareit and :nost consistent 
approxui~ation to the strength of tlic sand as used under 
practical cilntlitions. 

'The sul~irct of refractoriness alsu recrlves cnreCul con- 
sirlrratil~n, for tlir- resistance of moulding sand to the 
ellects of high teriiperaturrs is important antl tletcr- 
mines to a very large extent thc sphcrc of usefulness 
t l f  tirat santl i r ~  tl:c foundry. For cxamplr, moulding - sand which softr,n.i ant1 fusrs at a tenlpcrature of 
r.400" (:. woultl t ~ r  suitahle for nearly all tvprs of , . 

iron c:lsting.i, hut woultl he tlir ca:i'~ of hlcniishes 
with sterl c;istinp::, sincr steel is cast at a much higher 
trrnpcraturc than I ,400' (:. The rlcterrnination of,the 
rrfractorinrss of ;I nioulding santl, however, is not a 
simple ~nat t r r ,  ftlr sucl~ sanc!s are mixtures of material5 
each I~av~ri;: thcir own fus~on poinr, with the result 
that tile santl Iia-: a " fusion range " rather than a 
" fusion point." l'liis range t.xtentls from the fusion 
point of tlic least refractory conititucnt to the tejnpera- 
turc at wli~cli the whol? mass is soft Generally the 
honriing ~natrrial of tlir clay is the least refractory 
constituent, so that a knowlrd~e of the fusion point 
of this is important. Accordingly, it is suggested 
tliat rrfracturinrs:; itlay hest he stutlicd by the deter- 
n;ination 2 . f  the fusion ptlint of the sand particles, 
tletermination of thr flision yoin: of the clay 
grade of the s lnd (as srparatctl ' hy eltitriation), 
and i~chaeiuur of hricll~rttes of sanrl when fired at 
tiefinite temperatiires for definite periods of time. 

Thr  moisture content of moulding sands can only 
be accurately tietermined by the use oi a drying oven 

2nd balance. For foundry control purposes, however, 
it is unfortunate that this drying method is lengthy 
and really needs conducting in n laboratory. Xany 
attenipts have therefore been inntle to obtain accurate 
inoisture contents by other means. Electrical methods 
have been brought forward, in which the resistance, 
inductancr, etc., of the moist sand are used as the 
basis of a comparative moisture calibration, but the 
presence of carbonaceous anti metallic matter, as well 
a.; the varying properties of thc waters used, lead to 
conditions which are not conducive to constant results. 
Thr  experir:nce of the Assoc~ation in this connection 
shows that electrical methods give the best results 
with virgin sands anti silica sand;, hut hecome more 
~ . t i d  more unsatisfactory under contiitions where large 
amour.ts of used or floor sands are tested. The best 
method for rapid control purposes is that used 
in testers where the moisture content of the 
sand is calibratcd against the pressure set up by 
acrtylrne gas when a calcium carbidz mixture is well 
mixed with the moist sand in a sealed con~ainer. 
Various tievices have also k e n  incorporated into sand 
trsting appliances for giving a mechanical estimation 
ol moisture contcnt. The Assoc~ation carried out 
rsperimental work with a view to incorporating such 
a device on their compression machine with the object 
ot detcrrnining ~ucisture content by accurate measure- 
ment of the extent to which the conipression core is 
c!epressed during the test, but it was found irnprac- 
ticahle to measuri: moisture content in this way with 
the tiepree of accuracv reouired in sand testins. " , A - 

Surface Finish and Corrosion 
OBSERVATIONS upon the effect of surface finish on 

thc initial corrosior~ of steel under water have been 
reported to the American Society far Testing Materials. 
The authors, Mr. L. J. Waldron and Mr. E. G. Groes- 
beck, conducted their investigation a t  the Bureau of 
Standards. They used a low carbon stt-el finished with 
various abrasives and studied the initial corrosion 
rate in water flouring a t  velocities ranging from 5 to 
225 ft. per minute. I t  is, of course, already well known 
that the surface of certain metals, such as iron. 
aluminu~m, zinc and copper, is coated with a film of 
ovitir which is aften very ihin dnd closely adherent 
tc~ the metal. Coatings of th:i ltind would appear 
to protect the nletal from further oxidation by pre- 
vmtinn; the diffusion of additional oxygen. On the 
other hantl, if therr are discontin!lities in the oxide, 
a film of this nature may easily cause irregularities 
In the results of corrosion tests. " Brsaks " due to 
the expansion and contraction of the metal, bending 
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and scratching, " weak spots " produced by inclusions 
at the surface of the metal, and the breakdown of por- 
tlons of the film under the influence of chemical agen- 
cies in solution, are different factors wh~ch may give 
rise to discontinuities in the film. 

Exploitation of Nickel in Finland 
'THE Moiid Nickel Co. has recenl!y entered into an 

agreement with 'the Government of Finland, for the 
purpose of developing the nickel deposits which exist 
at Petsamo. Under this agreement the British com- 
pany is t o  begin the work of prospecting and develop- 
ing the extraction process before the end of May, 1935, 
and is to spend a t  least f;~o,noo annually on pre- 
liminary research during a period of from three to  
five years. If the fields prove uorkable, the company 
is to obtain a concessioii for forty years, subject t o  
a royalty of 5 per cent. being paid to  the Finnish 
Government, which estimates 'the probable amount of 
this royalty a t  5,uoo,ooo Finnish marks annually. The 
work is to be carried out by a Finnish subsidiary of 
the Mond Nickel Co., and workmen and employees 
are to be of Finnish nationality wherever possible. 

Investigations on the nickel deposits of Persamo, 
which cover an area of about 27 miles in length and 
two miles in width, have hitherto been controlled by 
the Goverument Geological Cominissio?, which will 
gradually hand over its duties to the British company. 
It is reported that an annual output of 2,000 tons of 
nickel, and a corresponding quantity of copper, would 
have to be achieved before production became commer- 
c~ally profitable. T o  produce 2,000 tons of nickel 
annually, from 1 6 0 , m  to 200,om tons of ore would 
have to be worked. The total quantity of nickel-bearing 
ore in existence a t  Petsamo has been estimated at only 
1,500,000 to 2,ooo,ooo tons, with a probable nickel 
content of just under 1.4 per cent., but there is a 
possibility of further deposits being found. If these 
hopes are realised, from 6800,ooo to  f;r,roo,ooo is 
thought to be necessary for the installation of plant, 
although the refinlng processes will probably be carried 
out at Clydach, in South Wales. 

Empire Sources of Nickel 
AT present Canada produces ovcr 80 per cent. of 

the world's supply of nickel; most of it comes from the 
Sudbury district in the Province of Ontario, a very 
small quantity being recovered as a by-product in 
the treatment of the silver-cobalt-nickel ores of Cobalt 
in the same province. The Sudbury ore-bodies are 
irregular nLasses of mixed sulphides-iron, copper and 
nickel-found scattered a t  the edge of an elliptical 
area about 36 miles long and 16 miles wide. The, 
known reserves of the district amount to wel! over 
200,000,000 tons, with an average nickel content of 
nearly 3 per cent. Production in the Sudbury dis- 
trict is entirely in the hands of tv:o concerns, the larger 
a.nd older concern being the International Nickel Co. 
of Canada, which smelts its or2 in the vicinity of the 
mines but refines its nickel a t  Port Colbome, Ontario, 
and Clydach, South Wales. The other company, 
Falconbridge Nickel Mines, smelts its ore on the mine, 
but sends the resulting nickel-copper matte to 
Christiansand, Norway, for separation and final treat- 
ment. Outside Ontario, deposits of nickeliferous 
pyrrhotite associated with chalcopyrite are known to  
occur in New Brunswick: in Manitoba, on the Maskwa 

River in the south-castern part of thr province; in 
British Columbia, on Emory Creek in the Yale mning 
division; and in the Korthwest Territories at Rankin 
Inlet, 300 miles rlortli of Churchill on the west coast 
of Hudson Ray. J,n 1929, the yrar of maxiinurn pro- 
tiuction, Canada produced 55,137 tons of nickel, but 
due to world-wide depression in industry only 
15,161 tons in 1032. The only other important pro- 
ducer of nickel in the world in New Caledonia. 

The Casting of Brass Ingots 
FOLLOWING the publication of research monographs 

which deal respectively with tin solders and 
metallurgical analysis by the spectograph, the British 
Son-Ferrous Metals Research Association has now 
issued a third research monograph, dealing with the 
casting of brass ingots. The casting of the ingot is 
I vital stage in th~: manufacture of wrought metals, for 
although improvements in quality and economies in 
working may be effected in Iatcr operations, perfec- 
tion cannot be achieved if the or~ginal ingot is faulty. 
This fact has been fully realised by metal founders, 
but the publication of information on the production 
of good ingots in r~on-ferrous metallurgy has been more 
or less neglected, although investigations on the sub- 
ject have been in progress for a number of years. In  
this new monograph Dr. R. Genders and Mr. G. L. 
Bailey have sulnn~arised the results of researches which 
were primarily directed towards obtaining a full under- 
standing ot the factors involved in the casting process 
and the mannrr in which these factors influence the 
soundness and surface quality of the cast ingot. The 
hulk of the work tiescribed has heen carried a t  on 
alloys of one type-ductile brasses used in the rolled 
condition; such materials extend over a range of com- 
position and are produced in large quantities. Every 
factor involved in the production of the ingot is sub- 
ir~itted to iriticai examination, the chief points being 
the compoaition (4 the liquid metal, the effect of cast- 
ing temperature, rpeed of pouring and feeding, dimen- 
sions of the ingot, effect of mould coating and materials 
for the construction of ingot moulds. The resulti 
recorded are by no means limited to the alloys used, 
but have a much wider scientific and practical value in 
their relation to casting problems in general. 

Those acquainted with the casting of steel will notice 
some striking coniparisons and contrasts, in spite of 
the great difference in the scale of operations. The 
practical brass caster, on the other hand, will obtain 
a very good knowledge of the chief variables which 
arise in the casting of brass ingots, and of the advan- 
tages which are possible by thr adoption of special 
casting methods. 

I t  might, a t  one time, have been thought that the 
production of a cast brass slab free froin all imperfec- 
tions was a simpl!: matter, hut such disturbing factors 
as the rapid oxidation of the :nolten metal surface 
when exposed to the air and the consequent formation 
cf a troublesoinc oxide skin, the turbulence of the 
stream of metal in the mould, the speed of crystallisa- 
tion, and the contraction in volume on solidification 
unavoidably introduce defects in :he ingot. Remedies 
for these troubles are not hard to find, but measures 
which may be taken to  remove one difficulty are only 
too apt to give rise t o  others which may he even more 
ohjectionahle. 



HI: prilctirc of  lbl-;ibt-maki~ig until rrce~itly has been 
r ;~rr i rd  out nlmo5t rntirely in riulilrrous ~1ii;111 foundries, T' h \ r [~ira tc ly  1lrpen11l.nt OBI tr;~dition;llly trained 

f o u n ~ l ~ ?  i~cir l i r~ .  :)nil I I I  thr m;ilority ot caw.: vithout the 
I V . O U ~ C P  ~ i v r i ~ ~ , ; ~ ~ - y  for trcIinic:~l r ~ ~ ~ r i ~ r c l i ,  1;1i1It,r these 
c o ~ i d i t ~ r ~ n t  110 r :~( l i r ;~l  r-1i;lngi.c of  rni.tli1111 orrur l rd  during the 
indu.tr~,~l ~lr \c lopmcnt  of thr. ~ n i n r t ~ ~ ~ ~ n t l i  ri.ntur)., ; ~ n d  manu- 
f;~ctorr r rni ;~inr~l  I:i~gi.ly c ~ ~ ~ ~ t r ~ ~ l l ~ ~ ~ l  1iy il t ~ ~ r l i n i q ~ ~ e  I>llilt up 
r n t i ~ r l v  I)v vrnpiric;ll mr;ln>. 

' Tht,'l)r;,'ctir;ll \l;ill , ,f  tliv ;ivcar;lgr IN:,.% c;i.trr ;in11 t11(, care 
which hr v ~ r r c i , ~ d  i~ :  h ~ ,  nark h;rvr bc~ l l  reflected in the 
gcnrr;ll liigli .t:~n(l;ird of qnnlity of hl-;li\ .;hcrt and strip 
produ~.cd. 111 ttir ;il,sr~icr a f  xientific cr,ntrol, however, the 
rau5ei of thr n,rnmoli t y p ~  i)f ~ l r f i ~ t  lending to difficulties 
in m ; l ~ i u f ; ~ r t t ~ r ~ ~  and tlir tlirrction\ in n.liirh remedial 
rnf.;l\urr. might hr \tiught could not 11,. r l r :~r ly  aicrrtainrd. 
I:.t;llili.hmrnt of  the, Iurrm,;lry I<non.lr.dgt. of tlir prorrss was 
t i  I n i t  i r i  c m l i ~ i r l  o r .  .I channel 
fnr  ,urh ro-nl~l.r;~tion \!:I< ~ ~ r o v i ~ l r ~ l  I,!. thr inception of the 
Rriti-11 N o n - l ; t ~ r ~ i i ~ ~  Rl~, t ;~l i  I<c\vnrrh \siori:ltion in 1920, 
and thr. ca\ti~i!: o i  strill i n ~ o l ~  of l,r;i.\ x;r. one of thr fir51 
~ol , j r r l \  .elrrt?iI f01 i~l \ i~~t ig;? t l l ln .  

Improvement of Quality 

' l ' l~r object of 1111. I C , ~ ; I I ~ ~ >  w;i. r i i~>nt ia l ly  tlir improvemrnt 
nf  tlii. r l u ; ~ l i l ~  rrf I,r:~rs strip, tu I,o r r :~ rh r~ l  mainly by the 
~nvr . t ig ;~t io~i  ,111 ~lcfrrt, ,  1111. rlr,t;~ilrd 5tu1lv of tlir brlinviour 
o f  II~;I.-. ill r:lhting, :,nil tli~. <lc.v~*lo~mcnt of improved 
mr,tliod.. .\lthough tlir ro.t rrf l:ibor;ltory research is 
incrrawd 11). norl;ing o n  ;I  rrlativrly largf. sralr.  it \\>as con- 
.idrred 11i;it inr ;, ~ i ~ l , i , ~ r t  511ch as  thr casting of hrass the 
cli-;ldrant:igr. n.rluld bc morr than rountt.rlialancrd hy the 
(.lowr npplir;1hilit)- of the results to manufacture. Since hrass 
of 70/3o comlin%it~on iras not only thr most important but 
;~lco I,v qeni31nl opinion on? of thr  most ~lifficult common 
;11loyi ~ to 'mnnof :~ r tu r r  in h ~ ~ h  g~~nlit!. sttip, most of the ex- 
1ierimmtnl nark wai roncrrnrd with thic romposition. Thc 

Ajax Wyatt Electric Furnace, capacity 
1000 Ibs. brass, with Junke r  Copper 
Faced Water-Cooled Mould of s imilar  
capacity. (Reproduced by courtesy of 

I.C.I. Metals Ltd.) 

The 
Casting of 

Brass Ingots 

A Notable Investigation 
by the 

British Non-Ferrous Metals 
Research Association 

rn;inp f:ictors affecting surface quality and soundness pro- 
vii1t.d ;I sufliciently !arge field for the investigation which 
~ r a s  carried out by Dr. R. Genders and Mr. G. L. Bailey 
; ~ n d  their colleagues a t  the Research Department, Woolwich. 

'The result. of this research, and of a number of related 
i~ive~tig:itions arising from it, were communicated to the 
intlustrial members of the Aswciation from time to time and 
1i;rvr now bren published in the form of a sprcial research 
mi inog~ap l~  entitled The C a ~ t i n g  of Brass Ingots." This 
monograph presents the results of the research in summarised 
frlrm, amplified Ily discussion of their practical hearing. 

Variable Factors of the Casting Progress 

T l ~ c  chief variables which arise in the casting of brass 
ingots arc casting temperature, speed of pouring, feeding of 
contraction, shape of ingot and position of coollng surfaces, 
thicknri.; of ingot, mould temperature and thickness, mould 
ronting, position of mould during casting, and gas content 
of thc metal. 

Th r  range of temperature in which it is praclicahle to cast 
70130 hrass is not more than ZCQO C. and the range i n  com- 
mercial practice is only about 500 to roo0 C. The variation 
in rat,. of pouring which can be conveniently used i n ' a  
12 X ~ X  I inch moold ranges from a rate of rise of metal in 
thr mould of 1.5 inches per second (about the average speed 
used in n.orhs) to a verv slow speed of about 0.3 inch per 
wcond. With a casting.temperature of r,oQo C. o r  above, 
the unwundness of the ingot decreases as  the rate of pouring 
~lecreases This is due to the plane of complete solidifica- 
tion across the ingot rising closcr behind the fluid level with 
5loiver rates o f  pouring, the contraction a t  the centre being 
continuously fed hy the fluid mptal immediately above. I\ 

ilow rat r  of pouring of about 0.3 to 0.4 inch rise of metal 
in the mould per second iq necessary to secure internal sound- 
nev .  IVith a very low casting temperature (~,oooO C.) the 
ingot i, uncouncl a t  both rapid and slow rates of pouring, 
; ~ n d  tlir on.o~~ndness tends to increasp with decrease of pour- 
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ing rate, owing to the formation of a type of defect differing 
from contraction cavities and produced by the entrapping 
of air bubbles by the rapidly solidifying metal. 

Csod surface quality is only secured by rapid pouring at  
a high temperature. As either casting temperature or rate 
of pouring is diminished the surface becomes more defective 
and under extreme conditions, i . e . ,  low casting temperature 
and slow pouring, defects of abnormal extent are produced 
if oxidation occurs. These are deep folds and semi-attached 
particles of splashed metal, and are due to the restriction 
of free flow by the crust of solid'crystals and oxide formed 
continuously on the rxposcd liquid surfaces. 

For cast-iron moulds such as are used in mmmercial brass 
casting, the mould temperature of about 1000 C. normally 
used is satisfactory for general purposes. With mould 
temperatures up to ahout boo0 C. there is little difference in 
the rate of solidification of the ingot. Beyond this tempera- 
ture, however, further .increase produces a considerable 
lengthening of the time of solidification, which at  750° C. 
is twice, and at  about 8500 C. five times that a t  180° C. The 
solidification of a thin slab ingot of 70130 brass cannot he 
delayed appreciably unless mould temperatures o f  the 
impracticable order of 7o0° to 8o0° C. are used. 

Effect of Mould Coating 

The general surface of a commercial brass ingot is always 
characterised by its slightly glazed "texture," due entirely 
to the effect of the mould coating or "dressing" of oil or 
resin-base material which is universally employed in brass 
casting. Such a surface could not be reproduced in ingots 
cast, for example, exposed to air in a mould lightly black- 
leaded or faced with graphite. 

The importance of the mould coating or  dressing as the 
main factor governing the surface quality of the ingot is 
fully appreciated by the practical caster. Methods differ In 
detail; the mixtures used, which ale in practically all cases 
inflammable and based on either resin or oil. varv in com- 
position and mnsistency, and either heavy o; thi; coatings 
may be favoured. As a rule, however, the bottom of the 
mould is coated more thickly than elsewhere, while it is 
customary to use the thinnest possible mould dressing with 
the higher copper brasses which are necessarily cast a t  
relatively high temperatures. At the commencement of 
pouring, the dressing is ignited by the molten metal and a 
large smoky flame is produced at  the mouth of the mould. 
The absence of oxide is due to isolation of the brass from 
the air by the cloud of gns evolved from the volatile coating. 
A second function of the mould dressing is the protection of 
the mould surface from undue heating bv the molten metal. 
so avoiding the prdjection of gases from the cast iron into 
the surface of the ingot. This protection is afforded by many 
types of material and is not peculiar to the inflammable 
mould dressing. 

Effect of Dissolved Gases 
Moht metals are capable of dissolving considerable 

quantities of gases, the solubility being, as a general rule, 
much greater in the liquid than in the solid state. Under 
ideal conditions of solidification the vases evolved would 
escape through the liquid metal, hut unzer normal conditions 
 articles become entranoed. In chill castinzs the unsound- . . 
ness due to dissolved gases is not 50 common as in sand 
castings, and while this may he partially due to the more 
rendy escape of the gas u n d ~ r  conditions favouring columnar 
crystallisation, it is more probable that, owing to the rapid 
'Solidification, the gas is retained in solid solution in the 
metal. The gas most commonly responsible for this un- 
soundness is hydrogen, which is soluble to a greater or less 
extent in all molten metals. 

I n  the case of aluminium and its alloys, which are very 
liable to show "pinholing" due to dissolved gases, it has 
been shown that hydrogen enters the metal largely as a 
product of reaction of the metal with steam. In the case of 
copper it is known that porosity is caused by a reaction 
between hydrogen and oxygen (both of which are soluble in 
the liquid metal), to form steam. Similarly, sulphur and 
oxygen together in molten copper .cause unsoundness due to 
evolution on solidification of sulphur dioxide-an effect very 
noticeable in ' I  hlister copper." In the case of brasses con- 
taining 60 per cent. to 70 per cent. copper, however, it is 

considered that gas cavities are attributable to causes other 
than the liberation of dissolved gases, for the atmosphete 
above the molten brass in the crucible consists of evolved 
zinc vapwr, and the partial pressure of any soluble gases is 
accordingly lowered, so that they are automatically expelled 
from the metal. This conclusion is supported by the fact 
that the use of low casting temperatures in ordinary practice 
is followed by an  increase in the number of spherical cavities. 

With brasses of high copper content, however, the partial 
pressure of zinc at the casting temperature is considerably 
lower than with 70130 brasses. For instan'ce, p / l o  brass 
which is commonly cast a t  about i ,zwO C., has at  this tem- 
perature a vapour pressure of less than loo mm. Hg., and 
the occasional occurrence of central gas cavities in this metal, 
giving rise to central blisters in rolled sheet, suggests that 
in such alloys the evolution of zinc vapour.may not be always 
sufficiently rapid to preclude entirely the solution of other 
gases. 

Material for Construction of Mould 
Little scientific work has been done on the fundamental 

properties of ingot moulds. Cast-iron moulds have been 
accepted over many years without the fundamental properties 
requisite in a mould material having been adequately 
examined. For non-ferrous work the subiect has received 
more attention as  a result of the introduction of copper-faced 
water-cooled moulds for the casting of brass strip ingots. 
'These moulds consist essentially of thin copper plates (0.25 
to 0.75 inch in thickness) which form the working faces of 
the mould and are bolted on to a steel or  cast-iron shell 
which permits cooling of the backs of the plates by circula- 
ting water. The mould stands vertically and the two faces 
are hinged at one side to open in book fashion thus permit- 
t ins  easy handlins: the circulatine water is ad&itted throueh 
t h e  lowkr hinge 'ihd allowed toYescape through the upper 
hinge, and internal baffles are arraneed to ensure an adequate 
circulation of the water over the surjace of the copper 

Improved Casting Methods 
As a result of the examination of the individual influences 

of the numerous factors involved in the casting process, the 
formation of the ingot during casting and solidification can 
be visualised and the temperature gradients and oxidation 
effects at any stage can be roughly predicted from the known 
conditions present in anv particular case. Since the produc- 
tion of an ideal temperature gradient; that is, from bottom 
to top of the ingot, is impracticable with slab ingots of 
ordinary form, the only methud of securing freedom from 
contraction cavities would consist in the use of an extremelv 
low casting temperature. This, however, is not practicable 
in view of the inevitable introduction of surface defects and 
cavities due to entrapped gases. 

The conditions most favourable to the elimination of sub- 
surface cavities and surface defects, such as folds in the 
ingot, in ~ r d i n a r y  commercial casting methods are :-(a) A 
high casting temperature and a rapid rate of pouring, the 
main effects of which are to minimise the risk of entrapped . 
gases and to avoid surface folds. (b) The use of the minimum 
amount of volatile mould coating necessary to give freedom 
from surface oxidation effects. (c) Casting with the mould 
placed vertically; the method of casting in an inclined mould 
is conducive to the entrapping of the gases from the mould 
atmosphere hy injection, as  well as of gases evolved directly 
from the mould coating. Any of these modifications singly 
or  combined will have an  influence in the direction of 
increasing the freedom of the ingot from defects which affect 
the quality of rolled .strip. 

Regulation of the Pouring Speed 
Other refinements which have an important effect in 

improving the quality of the ingot by avoiding defects due 
to the mould and the inclusion of slag with the stream consist 
in the use of copper moulds, either solid or water-cooled, in 
place of cast iron in order to obviate possible blowing defects, 
and the employment of a bottom-pouring ladle which ensures 
a clean stream of metal with simple means of regulating 
the pouring speed. 

Whilst these relatively simple measures outlined above are 
capable of improving ingot quality and reducing wastage to 
an important degree, it cannot be hoped that the ingot ideally 
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A Battery of Ajax-Wyatt 
Electric Furnaces engaged 
in  the casting of Cartridge 
Brass. (Reproduced by 
courtesy of The Electric 

Furnace Co., Ltd.) 

free from subsurface cavities \!.ill become a regular product 
unless steps are taken to avoid all means of gases becoming 
mtrapped in the ingot. T,he most prolific source of entrapped 
yas cavities in commercial brasc ingots is the commonly 
;sed volatile mould coating, the effects of which are in- 
.ensified when the mould is filled in an inclined position. 
some coating is necessary to protect the mould faces and to 
:ive a sufficient degree of heat insulation to avoid too severe 
In initial chill effect on the turbulent metal surface. Carbon 
soot) deposited by an aretylene flame played on the mould 

iurface is a satisfactory material and oxidation can he avoided 
>y surrounding the stream of metal and the mouth of the 
nould with a luminous flame of coal gas. Tests of this method 
nade by casting 70130 brass in moulds of cast iron, malleable 
:ast iron, steel and copper, and roliing the ingots1 to strip, 
,how the material to be of high quality provided the ingot 
,urface is not impaired by blowing. To obviate this danger, 
rhich is increased in the absence of  a volatile coating, copper 
noulds are recommended. A number of ingots so produced 
,nd examined by X-rays showed no sub-surface unsoundness. 

The addition of a small percentage of phosphorus (about 
2.05 per cent.) has the effect of avoiding the formation of 
ny coherent film of oxide on the surface of molten brass. 
ilthough the rate of vaporisation of zinc from phosphorus 
rass  is actually greater than from pure brass, the oxide 
ormpd is incapable of be in^ held in suspension or  attached 
o the surface of the molten metal. Brass containing 
thosphorus can thus be poured with full exposure to air 
iithout the use of a volatile mould mating with no risk of 
he production of defects due to oxidation. A further 
haracteristic of brasc containing phosphorus is that, owing 
3 the apparent enhanced fluidity of the metal, the ingot 
nvariably shows a very clear impression of the mould. 

The Durville Casting Process 

The Durville process (British Patent ,z'j,71g of 1913) was 
evised in order to avoid the surfacr defects to which alloys 
ontaining aluminium (such as aluminium-bronze) are liable 
.hen ooured in the usual way. The alumina film has a 
:nclen'cy to form folds and splashes during pouring, and the 
isential feature of the Durville process is the avoidance of 
irbulence during pouring, which is the main cause of these 
efects. The apparatus used consists of an ingot mould 
mnected hv means of a trough to a ladle in such a manner 
>at the lower edge of the ladle, the base of the trough and 
le lower edge of the mould are in a straight line. The 
~ d l e  is filled with metal which is then transferred smoothly 
I the mould by inverting the apparatus. 
The Durville process was originally used for the casting 

f ~luminium-bronze containing 8 to g per cent. aluminium 

Ajax-Wyatt Electric Furnace 
equipped with turn-table and 
moulds, a s  used for  casting 
n o n - f e r r o u s  m e t a l s .  
(Reproduced by courtesy 
of The Electric Furnace 
Go., Ltd.) 
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for French coinage. In casting aluminium-bronze thr metal 
ic meltcd without the use of any flux and the temperature 
raised to 1 , 2 0 0 ~  to 1,300~ C. It is then poured into the ladle, 
which is attached to the casting apparatus. The metal is 
skimmed carefully and allowcd to cool to about 1,1oo0 to 
1,1$00 C., the apparatus being then rotated. This operation 
is smooth and regular and occupies about 30 seconds. After 
detachment of the ladle, the ingots can he lifted out of the 
mould, the walls of which have a very slight taper outuwrds 
towards the top. Ingots of aluminium-bronze and of brasses 
containine aluminium. cast in this wav are of hich aualitv. 

thereby exerting Such a strong pressure on thr ingot during 
solidification that liquid metal from the central portion 1s 
forced upwards. In thin ingots (up to 2 inches thick) the 
liquid metal is exuded in a suthcient quantity tb compensate 
completely for shrinkage, :~nd piping is avoided ~vitliout any 
need for feeding; i i s o y  cnses thy ingot is actually increased 
in length by this e ect The pressure effect in the "Erical" 
mould is further claimed to give uniformly fine ingot 
structure, a favourable factor for subsequent working. 

Bottom Casting 
The surfaces are smooth, showing oniy small riage; corre- 
spending to the sumessive levels of the metal in the The process of "bottom-casting" is well-known in the steel 
during rotation. on account of the lo>,. casting temperature manufacturing industry, where it has become increasingly 
used, contraction are reduced to a minimum, and in used. I t  has thr advantages of giving ingots of good surface 
general it can be said that such ingots are of high quality and subsurface soundness and of dealing conveniently with 
a, regards surface and internal soundness. If pure 70/30 large volumes of The moulds, a number which are 

is cast in this way with the metal surface freely ex. filled at the same time, are open at  both ends and stand on 
posed to air, the skin of zinc oxide ,l,hich forms is found to a bottom plate in which are fire-clay tubes or runners leading 
break and fold during the casting operations and give rise from each mould to a central "trumpet" where the molten 
to surface defects. The presence of.aluminium in the brass metal enters. 

overcomes this by prod"cing a strong surface film Application of the bottom-casting prorecs to brass casting 
of alumina; as ,little as o,l per cent, a,luminium in i of interest in view of the drsirahility of avoiding the 
brass is to the material to be cast high turbulence which is charactelistic of the ordinary top-casting . 
surface quality, without the use of :lny mould coating, method. \{'hen ingots of jolgo brass are bottom-cast in air 

the formation of a surface oxide film on the metal risinp In 
The Erical Casting Process 

I n  the new type of water-cool:d mould devised by Erichsen 
(British Patent No. 358,697 of 1931) the cooling plates or 
faces consist of a nickel-iron alloy of exceptionally low heat 
ronductivitv which possesses in addition a loaf coefficient of 
the~mal expansion. It is claimed that as a consequence of 
this the rate of solidification of the ingot is slower than in an  
ordinary mould. During. solidification the inner faces of the 
plates are at  a higher temperature than the outer faces. The 
rrsulting unequal expansion causes the plates to bend so that 
the inner surface of the mould trndp to become convex, 

the mould results in defective regions on the ingot surface. 
Ry casting with the mould leaning at  a slight angle the oxide 
film can be made to adhere to one face only, and an ingot 
ih produced having one face almost perfectly smooth and free 
from defects, while the opposite face is uniformly covered 
with oxide skin folded along curves produced by the flour of 
the metal. With a volatile mould coating the ingots pro- 
duced are similar in character to industrial top-poured ingots 
of the highest quality. Where the smoothest possiblr ingot 
surface is required, the hottom-caiting proces5 apprari to 
have distinct advantages, especially in connrrtion with the 
us? of phosphorus as an addition to hracs. 

Tellurium-Lead 
Some Unique and Outstanding Properties 

TELLURIUM-LEAD, which is a British discovery of vital im- 
portance to all users of sheet lead and lead pipes, is the 
result of prolonged investigations 'n the research labora- 
tories of Goodlass Wall and Lead Indu$tries, T.td., supple- 
mented by numerous large-scale trials. This nerv alloy has 
an extremely fine and uniform grain structure-many times 
finer than hitherto prrvluced in lcad or its alloys; this results 
in a smooth surface without coaric grain structurc, mechani- 
cal resistance is thereby increased, and local corrosion les- 
sened. Many cases of corrosion or mechanical failure of 
ordinary lead can be traced to coarse grain structure. The 
new alloy also has a unique and outstanding property in its 
capacity to toughen when strained, whereas ordinary lead 
has no latent strength and therefore does not toughen when 
strained. Tellurium-lead rolled sheets are toughened in 
manufacture, whilst in service the strains such as frost, 
vibration, bending, etc., normally responsible for the failure 
of ordinary lead pipes, actually strengthen tellurium-lead 
pipes. 

Tellurium-lead has the unique capacity of developing 
latent strength when strained. This latent strength-not 
possible with lead or alloys of lead-gives tellurium-lead 
sheets twice the tensile strwgth of ordinary lead when fully 
toughened. . The degree of such " work toughening " is 
under control and ~hee t s  can be produced in a soft or tough- 
ened condition. 

Tellurium-lead pipes when strained have at least 60 per 
cent. greater strength or toughuess than ordinaq lead. They 
are strengthened by the causes normally responsible for the 
bulk of the failures of ordinary lead pipes. They have 
greater resistance to bursting by frost than any other lead 
alloy pipe and more than twice the resistance of an ordinary 
lead pipe. A tellurium-lead pipe subjected to one morr 

freezing than would burst an ordinary lcad pipe withstood 
a greater hydraulic pressure than did an unfrozen ordinary 
lead pipe, showing that strain causes tellurium-lead to 
toughen and build up reiist.xnce to failur?. 

The vibration or fatigue resistancr of tellurium-lead sheets 
and pipes as determined in a Haigh fatigue testing machine 
is three times that of ordinary Iead. This is of vital im- 0%. 

portance when i t  is recognised that the vibration occurring 
in cables, on ships, viaducts, etc., and domestic supply 2ipes 
arising from water hammer and modern traffic is responsible 
for many of the failures of ordinary Iead. 

The metal has markrdly ircreased resistnnce to the solvent 
action of drinking water as determined on waters obtained 
from many different parts rf the country. I t  has greater 
resistance to corn!sion than ordinary lead. The extremely 
fine and uniform grain structure xives a smooth surface with 
much superior appearance; mechanical resistance is greatly 
increased and local corrosion is reduced. Tellurium-lead 
pipes withstand more working and do not roughen when bent 
-their internal smoothness reduce; friction losses and re- 
tards furring. Pipes are easily worked, and sheet can be 
supplied in a soft or toughened condition. 

Tellurium-lead, it must be added, is virtually pure lead- 
its unique properties are obtained by the addition of a very 
small quantity of tellu~ium to existing grades of lead-the 
known valuable properties of the% grades are maintained 
and new properties developed. It can be soldered or burnt 
in exactly the same way and as eaiily a= ordinary lead. 

THE introdnction of up-to-datr machinery for the rrrovery 
of gold in Roumania is evprctrd to entirely replace the 
rxisting primitive methods of gold mining. 
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Production of Soft Cast Irons 
FROM time to time the British Cast Iron Research 
Association has received inquiries as  to means for 
regularly producing castings which can be easily 
~ i~ac l i~ned  a t  high speeds, softness and good machin- 
ability being essential qualities in many castings of a 
fairly light nature. Troubles have occasionally been 
traced to chilling, whereby tlie iron has become 
ii~ottled or white In thin sectioiis and would therefore 
dmiand the use of tools of the tungsten carbide type. 
'In other cases the castings have proved to be uniformly 
grey, and in that condition they would present few 
machining difficulties were it not that present-day 
methods tiemand high mach~ning speeds. 

In his report on " Soft Cast Iron," which is pub- 
lished in the July issue of the Association's quarterly 
bulletin, Mr. L .  W. Uolton discusses the production 
of castings which are as soft anti machineable as 
possible in the " as-cast " condition, and also gives 
scme useful information on the heat trratment which 
I R  necessary to impart niaximum macllinability ant1 
softness to such castings. H e  points out that four 
essetitial points have to be borne in mind with regard 
t.2 composition. In the first place, where high phos- 
phorus is not essential for fluidity, this element should 
not exceed 0.5 per cent., a t  which figure its hardening 
rffect on the metal becomes pronounceti. Secondly, 
thc total carbon content shoultl be high, and although 
tlie aniount of carbon that the iron will hold is 
ir?fluenced by tlie amount of silicon and phosphorus 
hhich IS present, a figure of a t  least 3.5 per cent. should 
he attained. The large amount of graphite in a high 
carbon iron breaks up the matrix and lessens the resis- 
tance of the metal to the tool, but coarse " kishy " 
flakes of graphite should be avoided ; beneficial effects 
are only possible when the graphite is in a finely- 
divided form. Thirdly, the most suitable silicon con- 
tent will denend on the section thickness of the cast in^. 

0 ,  

but should'not exceed 3 per cent. Silicon, of course, 
is essential to ensure that the iron is uniformly grey, 
and it softens the metal up to a point by decomposing 
the pearlite and producing ferrite, which is a very soft 
constituent. In addition, it reduces the total amount 
of carbon that the iron will hold, and has a hardening 
and embrittling effect on the ferrite if present in excess 
of about 3 per cent. Lastly, the sulphur and manganese 
content should be in balance, but free manganese is 
preferable to free sulphur. 

Extreme care should be taken to see that no 
chromium enters cast iron where softness is desirable. 
This warning is necessary in view of the increasing 
use of this element in some branches of the founding 
industry. The British Cast Iron Research Association 

has found appreciable amounts present in some cast- 
ings which have failed to give good machinability. In 
c ~ e r y  case it has entered the mixture from purcliased 
scrap, and if such scrap IS used care should be taken 
to see that it contains no automobile engine castings, 
or any other castings which have been used for heat- 
or wear-resistance. Manganese in excess of that 
required to neutralise sulphur also has a similar effect 
In stabilising the carbide in cast iron, but in this 
respect is much less drastic than chromium. 

In no r~~ ia l  grey cast irons the conibined carbon begins 
to break down at a temperature not greatly exceeding 
400° C., but at such a low temperature the structural 
change would take a great many hours to be completed. 
'The usual practice is to heat the metal to a temperature 
10" to 203 (C.) above the critical temperature, maintain- 
Ing this heat for, say, thirty minutes, and then cooling 
slowly to a dull red heat 500' C. The period a t  the 
maximum temperature is necessary to ensure that tlie 
whole of the carbide present goes into solution, but 
the major portion of the carbide is actually broken 
down during the cooling, which is an equally Important 
part of the process. The slower the cooling the more 
cpportunity is give11 for the whole of the carbide to 
c!ecompose, and if possible the cooling from the anneal- 
ing lerriperature to 500' C. should occupy a t  least one 
hour. The critical temperature of a pure iron carbon 
alloy on heating is 730' C., but in cast iron this 
tcmperature is higher because of the presence of silicon, 
critical temperature being raised roughly 30° (C.) for 
rach I per cent. of silicon present. Manganese In solu- 
tion in the iron also affects the critical temperature, but 
in the opposite direction to silicon, the reduction being 
approximately 25' (C.) for each I per cent. of manga- 
nese present. 

Gold Flotation Experiments 
A RECENT report of investigations (No. 3226) of the 

United States Bureau of Mines gives the results of 
experimental work on the flotation of gold employing 
synthetic samples composed of definitely known con- 
stituents. By this method flotation data was obtained 
for various sizes of metallic gold particles, which should 
have practical application to the recovery of metallic 
gold hy flotation from natural ores. For each test the 
particular sample used was prepared by mixing a 
definite quantity of natural melallic gold with clean 
sea-sand, previously ground to 60 mesh, and in one 
instance by adding a definite amount of barren pyrite 
to the gold-sand mixture. The gold was cleaned by 
careful pannings to remove non-metallic gangue, and 
then by prolonged treatment with dilute nitric acid to 
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dissolve the sulphides. In this way a product was degree ol success which has been attained, but they 
obtained consisting of pure metal 850 to goo fine in possess the im;ortant advar~tage that comparatively 
respect of gold, the remaining 10 to 15 per cent. being low and constant voltages may be employed. 
irletallic silver. I t  was mixed with the ground sea-sand 
or  round sea-sand nlus writes to form the flotation Temper Brittleness in Nickel Steels 

0 . 1 ,  

feed. After flotation the metaliic gold In the concen- 
trate and that remaining in the tailing was carefully 
removed from the gangue and cleaned as already des- 
cribed. I t  was then sized separately and weighed, 
thereby ~ermit t ing the exact flotation recovery of each 
size of gold to be computed. 

From the results obtained it has been concluded that 
clean metallic gold, under 60 mesh in size, can be 
floated successfully from a siliceous gangue or a 
siliceous gangue containing pyrites with the usual 
flotation reagents used for sulphide ores, but it does not 
float as readily or as rapidly as most of !he sulphides. 
Gold which is coarser than 40 mesh is not recovered in 
the usual flotation concentrate, but ahnost con~plete 
rrcovery can be effected by flotation if the ore is ground 
to pass 60 mesh and no interfering slimes are present 
in the flotation feed. The addition of copper sulphate 
does not increase the percentage recovery, but certainly 
aids by increasing the rate of flotation of gold particles 
which are under 60 mesh in size. 

THE phe~~omencn of temper brittleness in nickel steels 
has been specially investigated on a series of steels 
sclected from the current run of work a t  a Japanese 
steel-making plant. The materials were chosen with 
a view to the determination of the influence of compo- 
sition on :~usceptllsility to brittlensjs, and comprised 
clectric-melted ant1 crucible-meited samples of carbon, 
nickel, chrom~uin, manganese, nickel-chromium, nickel- 
manganese, chron~ium-manganese and nickel-chromium- 
manganese steel. They were arranged in series de- 
signed to elucidate the influence of the individual 
elements. The April issue of the " Japan Nickel 
Review " gave a detailed report of this work, the 
theories of earlier workers in the held being discussed 
in relation to the findings of the present author. 

Results are givcn of experiments on the inhibition 
of temper britt le~~ess by the addition of certain alloy 
elements. 'The data, which is presented in the form 
of nearly 300 curves, leads the author to conclude that 
:he temper brittleness of steels is related primarilv to 

Anodic Oxidation of Aluminium their cokposition. The efiect was observed in c'hro- 
mium, manganese, phosphorus, silicon and nickel 

THE formation of an anodic filin on rtluminium is sieels, but not in carbon, tungsten, molybdenum, 
possible in a fairly large range of electrolytes, but the vanadium aiic: sulphur steels. Tw? types of temper 
necessity for a film of adequate thickness to brittleness were round. The first occurs in the tem- 
resist wear as  well as corrosion limits the nuinher of pering range 450'-525' C. and is unaffected by the 
media which may be employed. Practical difficulties rate of cooling after tempering; the second, occurring 
associated with the employment of an electrolyte which about 525' C., is caused by slow cooling after temper- 
can only build the film at  relatively high voltages, or ing. Both types are associated with the carbide con- 
a: a slow rate, still further restrict the field of utilisable stituent, the " first temper brittleness " k i n g  due to  
solutions so far as commercial purposes are concerned. the precipitation of carbide from a-iron and the 
According to Dr. S. Wernick, who read a paper on " second temper brittleness " heing the result of 
this subject before the Electro.Depositors Technical Increase of solub~lity in a-iron and due to variation 
Society in London, last April, tile best known electro- in the amount of precipitated carbide present in rapidly 
lytes are chromates, sulphates, oxalates and phos- and in slou~ly cooled samples. The carbide is, in most 
phates. Different electrolytes have been developed in cases, FesC, or its solid solution with the alloying 
different countries, chromates being used in England element. 
a t  40' C. and 40-50 volts D.C. to give an opaque 
light grey film, whilst sulphates find use in the United Magnesium from Dolomite 6 

States and also in England a t  15-30' C. and 10-20 volts THE Metallurgical Research Bureau at W a s h i n ~ ~ o n  
D.C. for the production of a translucent silver-like has recently reported upon raw materials for the manu- 
film. Pllosphates give a somewhat opaque bluish-grey facture of magnesium metal and the processes which 
film; oxalates, as developed in Japan and Germany, are available for the production of magnesiu~r~ 
at 15' C. and 30-200 volts A.C., give an opaque specifically from magnrsite and dolomite. These 
yellowish-brown film. The different appearance of the processes may be divided into three groups. The first 
various films should be noted. General physical group comprises processes which involve the production 
properties of the film such as thickness, compactness, of magnesium chloride from the carbonate anti its 
hardness and electrical insulating characteristics, are . subsequent electrolysis. In the second group are those 
also greatly dependent on the method used. proresses involving the production of magnesium oxide, 

The oxalic acid processes were originally developed which is subsequently reduced to the metal. The third 
with the pri~riary object of providing high electrical- group is dependent on vaporisation and condensation 
insulating coatings on aluminium. More recently the of the magnesium metal after reduction in the electric 
use of this electrolyte to provide protective and decora- furnace. Full details are given of the various processes 
tive coats has been explored, and it is believed that its concerned and an attempt is made to compare their 
application in this direction has now reached the corn- advantages and disadvantages. Flow sheets are 
mercial stage. So far as England is concerned, nearly included, together with a selected bibliography and a 
all the anodic work which is produced commercially has list of patents. The final section of the report deals 
been turned out in chromic acid electrolytes. Sulphuric with leaching tests which have been carried out on 
acid processes, which have been introduced during the lnagnesite and dolomite, but the results which are 
last two or three years, have varied greatly in the given ~nerely represent preliminary work. 



Researches on Tin Promise Profitable Results 
'International Tin Research and Development 

General Report 
'THE first general repolt of tlie Intern.~tional 'Sin Research 
and 1)evelopnlent Council, 11oir p u l ~ l ~ i h e d ,  describes the 
or'an~satir~n ;ind progress of this borly irhich iras established 
by tlie governolents and tin producers of the priricipal coun- 
trieb exporting the metal. One of the chizf objects has been 
to plan a research and d e v e l o p m e ~ ~ t  programme to assist 
industries alitch use tin in their manuf.~ciuring processes and 
a t  the same time to c o ~ ~ d u c t  fundzinien!:ll rese.irches in order 
!o develop near outlets for the metal. T h e  Coi~ncil have  
o r g z ~ n i ~ e d  and are  d i ~ e c t i n g  researches on basic problems 
relating to major ;ipplicatio~ls of tin which they have dele- 
gated tv univt3riity, govl.i-nnlent and incll~itrial laboratories. 
Centra1ih:ition of research i ~ i r k  has been avoided as f a r  as 
oo..~ble ill  order to iiieet :nore a d a q n a t ~ l y  the speci:il re- 
rluiretiienti of t ~ n - c o n s u n ~ i n g  industrirs in the various coun- 
tries. This work h i s  so far hren distributed in lingland, 
France, Gcrma~iy, Iloll:ind i i ~ ~ d  the U ~ ~ i t e d  St.ltes. 

Amotig the application.; of ti11 coverad by the researches 
.ire tiliplate, I l e a ~ t ~ i g  metals, prcp;ir;ltions of alloys from 
pon.dered metals, a o l d e ~ s  and other lead-tin alloys, bronzes, 
addition of otlier elenients to tin, hot-tinning of steel and 
copper, electrodepusition of  in and tin alloys, anodic oxida- 
tion and colouriilg of tin, rprayi l~g of tin, pewter, tin foil, 
and block tin pip[.. I'rogreij h:i, been made in a l l  theye re- 
:e:irci~e., a.li~lht in some in,po~t;int directions results have 
already been o h t a ~ ~ r r d  which pronii.;~ to have a definite influ- 
ence in improving products cont;liliing tin. Several new uses 
for ti11 are  n i e ~ l t ~ o ~ ~ c d  111 tlir report. tZ new dry electrical 
accumulator, in which tin fo lms one of the electrodes is des- 
cribed, and the application o i  tin compounds is indicated for 
a ~iuiiiber o f  nrw i ~ i d u h t ~ i a l  use, 

Corrosion of Tinolate 

l)it?ere~lces of o p i n ~ o n  regarding the mechanism of corrosioti 
:]f t inpl ;~ te  exist among the  research workers in the different 
group,. In co1111eitio11 nitli  the C o ~ ~ n c i l ' s  corrosion research 
~t n.a> therefore . ~ ~ l - a ~ t g c d  that a careful analysis should be 
made r!f all  the conr lus~ons  based on fact and the hypothesei 
advanced to expl:i~n tlie facts. T h e  survey emphasises the 
importance of certdin funrlamental Issues conrerning the 
variation ~n the electric potential diflzrence occurring between 
tin :ind steel 111 cont;ict ivith the fluids present in foodstuffs. 
In contact ivith such solu t~ons  at disconti~iuities in the ti11 

c o a t i n g  there ;Ire s r t  u p  electric currents paisiiig betireen the 
tin and the  areas of exposed steel. Corrosion of one or other 
or both metals may occur, dependina OII  a number of condi- 
tions, such as the  a c i d ~ t y  of the food\tull, the presence of air,  
etc. .Is a result, a neir hypothesis has been put for\r.ard, 

Council Publish First 

operations of hot-rolli~ig, whiie the  thickness of the  steel sheet 
is controlled more u~i i formly owing to the greater ease of 
11bta11111ig u ~ i i f o l m  presiure duricg cold-rolling. T h e  struc- 
ture af the steel is also finer and more uniform than that 
normally pn,duced by hot-rolling. 

Bearing Metals 

120r sollie years a considerable amount of research has been 
carried out on bearing metals coniaining little or ~ i o  tin. 
t l n t ~ l  recently the chief d e v e l o p m e ~ ~ t  that has resulted has  
been the introduclion ~f lead alloys contaiiiing small propor- 
i o n s  o f  : ~ l k ; ~ l i  and alkaline-elrth metals. T h e  most im- 
p o r t : ~ ~ i t  apl~lic;ltron of these . i l l o y ~  has Ibee~i for  the bearings 
uf railway iragone aiid coaches, particularly in Germany. I n  
the very Importatit tieid of hearings for internal combustion 
z ~ ~ g i n e i ,  lead al1o)-s c o n t a i n i ~ ~ g  tin or those without tin have 
..o far  found no important application. I n  view of their 
5uperior merits, p a ~ t i r u l a r l y  zit the  elevated temperatures 
1e:iched in these engine., tin-base alloys have been almost 
exclusively used and have u n d ~ u b t e d l y  given excellent service. 

I<ecent development., p;iriicularly in  the increasing use of 
relativrly high-revolutioo engincs giving high power per unit 
of irelght, have imposed especially difficult conditions on the  
'learings iii th respect to pressure, ternpcratule, and rapid 
changes in loading. Thesr cmditions have become more 
severe than in any otlier importani class of engine or machine 
and have resulted in  increasing difficulties in obtaining satis- 
factory service from the  tin-base nlloys nornially used. A 
type of failure which is the most seriolis is the cracking of the  
white metal. I t  \voutd appear that t h r  conditions of service 
are advancing to a stage thnt calls for definite improvements 
in tin-base allovs. or. alternativelv. for the substitution of 
;ome other typk df a h y ,  such a s  iknd bronze (copper-lead), 
11-hich is noiv receiving attention, and certain cadmium alloys. 

lVith regiird to the  failures of tin-base alloys, metallo- 
qraphic examination has been made to ascertain the manner 
in irhich cracklng occurs. I n  the  light of the data acquired 
.In analysis has been made of the factors involved. I t  ap- 
peals that there are  ,:ertain directidns ,rhareby the trouble 
may be mitigated by modifications in  design and in  the  nature 
of the  liner uzed. A paper which incorporates suggestions 
along these lines has been published in the " Journal of the  
Institute of Metals." I n  addition, some preliminary results 
of investigations directed towards improvement of the  fatigue- 
resisting properties of the  t i n - b ~ s e  alloys are  incorporated in  
this paper, lrliich indicate that improvement is possible with- 
out any niarked diminution in the tin content of the  white 
rnrtnl 

~ r h i c h  gives a clf..irrr picturc of thc irhole mechanism, and "'i,estigations the of varjring casting conditions, 
a p iper  has bren published cn~bodying the results,  of this both as temperature of the ,netal and the 
lrork. 

From the ~il-attical point o i  vi+w a clear understanding of 
tlie mechanisnl niay lead to the development of methods of 
rlinii~risliing the  attack on  he tinpl.tte hy adding a auitable 
corroqlon inhibitor. V:iriou.; attempts in this direction have 
alrc;idy bren rnedc, but the  rrsulta .o far h a r e  k e n  uncer- 
tain and in;~dtyu;~tt.. 

'Tl~e evaluation nf the mrrit.; of tht: different kinds of steel 
I I - P ~ I  a5 regards cr l r ros io~~ of tinplate is al<o of great import- 
;uici%. '['Ire \rol-k h~ fitr car r i td  oiit in thih direction tends to 
prove thnt tlie puler f o ~ m  of steed irhich can be utilisrd ill 
rht* 11e1r cold-rolling plocess iesitlts in :I i lecrc ;~vd tendency 
(o the formation of h y d r o g e ~ ~  s11-ell;. 'This improvement is 
not confined to the fewer breaks pr,~d~ice,l  in the tin coating 
on deformation, bitt appeals to involve ii !over rate of attack 
of  the exposed steel. 'Tl~e possibility of still further diminish- 
ing the corrosive attack by a slight nlodification of the com- 
position and heat trvatnient of the stecl suggests an important 
field for further investigation. T h e  application of the neiv 
cold-rolling methods permits the use of steel of higher purity, 
particularly as regards the co,itent of phosphorus, and elimin- 
a tes  some of the surlace defects liable t o a c c u r  in the heating 

peratitre of  the mould have been made, and the  tensile pro- 
oerties used as a guide to the physical properties of the  metal. 
The  results, some of ivhich have bzen published, are being 
:orrelated with the data obtained by posnding tests and 
fatigue tests. 

Corrosion of Solders 

I n  various specifications tor solder amounts of antimony 
up to 3 per cent. a l e  permitted. Since 1 per cent. of antimony 
replacer; 2 per cent. of tin thi: means a diminution of the  tin 
content of several iml~or tant  classes of solders by no less than 
6 per cent. Further,  the authorisation of relatively high 
antimony content encourages the use of a considerable amount 
of secondary o r  recovered tin in the manufacture of solder. I t  
therefore appeared important to review the  whole position 
regarding antimony. 

The resistance of solders to corrosiovi is als11 important and 
in this connection a large nu-nbcr of technical inquiries have 
been received. I n  a number of cases, particularly where 
iood products have been concerned, ~t has  been possible t o  
indicate definite advantages in the use of high-tin solders. 
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Inquiries have also been received a s  to the  most suitable type 
of solders for rapid soldering operations, e.g.,  in  can  making. 
Here  the  solder has to sweat into small crevices, and fluidity 
is likely to be the decidmg factor in  the  soundness of the  
joint. Certain impuriries, p a ~ t i c u l a r l y  liable to be introduced 
when secondary tin is used ill t h e  manufacture of the  solder, 
may have  a direct bearing on a number of anomalies in  be- 
haviour tha t  have  been observed. Ari adequate study in- 
volves consideration of surface t e n j i ~ n  and viscosity of t h e  
solder a n d  the  interfacial t e n s i ~ n s  bc:tiveen the  solder, flux 
and metal surface t o  be soldered. 

Cable Sheathing and Water Pipes 

I n  Great Britaitt there has been n definite development of 
t h e  use of ternary lead allo!,s for cable sheathing in  condi- 
tions involving vibration. T h e  lead-tin-cadmium alloy has  
a somewhat lower resistance to fatigue than the  lead-anti- 
mony-cadmium alloy, but evidence has been obtained tha t  it 
has a higher resiatance t o  soil corrosion. Recent 1vork indi- 
cates that the  tin content is the important factor a s  regard.: 
corrosion resiatance, and alloys containing 2 per cent. and 
3 per cent. of tin are  used 111 conditiuns in which this is im- 
portant. 

T h e  alloy containing 1.5 per cent.  of tin and 0.25 per cent. 
of cadmium has  found increasing applicnton in certain dis- 
tricts for water pipes, owing to thq aJvant.lges of light weight 
and improved resistance to attack by soft i n t e r .  A recent 
competitor i s  lead  contaimug a small amaunt  of tellurium 
(about 0.05 to 0.06 per cent.). Another important direction 
in  which titi may find an  increased use in  water pipes arises 
from the  fact tha t  ceitain waters have  a solvent action on 
lead  and a l l  the  lead alloys proposad for pipes. There  are  
grounds, therefote, for anticipating tha t  a tin-lined pipe, 
whether of lead or one of thc  foremz*itioned alloys, would be 
so superior a s  to justify the  .increase in  cost tha t  woulrl be 
involved. Although tin-lined lead p i p s  are  a t  present being 
manufactured, it  IS considered tha t  111 their present form they 
a r e  unsuitable to meet adequately the  competition of pipes 
of other materials and tha t  a lighter pipe is required, such 
as may be obtained by the  use of a relativcly strong lead alloy 
lined with tin o r  a tin alloy. 

Addition of Other Elements to Tin 

Knowledge of tile effect of additions t o  tin is more lacking 
than in  the  case of any other important metal.  This1 is an  
important direction of ~ e < e a t c h  for increasing the  possible 
applications of tin. Careful consideration was given to the  
initial direction of the  uzork and it  was decided that in the  
early stages it  should cover four important aspects :-(I) A 
quantitative study of the  effect of such metals a s  are almost 
invariably present in  tin a s  a result tot contamination dur ing 
manufacture, e.g.,  iron and copper dur ing  hot-tinning. (2) 
A quantitative study of the  effect of such metals as are used 
to strengthen the  alloy for ,ise i n  bearing metals, e.g., anti- 
mony, cadmium, etc. (3) T h e  effect uf adding metals which 
would not convert non-toxic :in into a toxic alloy, E . R . ,  nickel, 
cobalt, bismuth, silver, etc., chiefly io relation to improve- 
ments in tin coatings a n d  :in alloys for use in contact with 
foodstuffs. (4) T h e  effect of certain rare  elements, such a s  
have given remarkable resulls in oth::r fields, e . g . ,  beryllium 
in copper and silver, and tellurium in  lead. 

F o r k  on t h e  addition to tin of copper, iron, cadmium, 
nickel, cobalt, silver and bismuth has  made rapid progress 
and a n  important section of the  work has been published in  
the  Journal of the  I~ts l i tu te  of Metals. I n  rhe investigation 
of t h e  effect of smnli anlounts of x e r ~ a a n i o m  a n d  beryllium 
on tin there have  been expelimental dificulties t o  overcome, 
but suitable alloying methods have bee? 11.orked out, and the  
constitution and physical properties are  beiag determined. At 
a la ter  stage the  corrssion resistance of these alloys will be 
examined. I n  this sphere of activity the Council is not only 
making a valuable contribution to general metallurgical 
knowledge of tin, hut is also acquiring much informati011 
which will have  a d i ~ e c t  bearing ,>n the  future industrial 
development a n d  applications of the  metal. 

T h e  most important outlets for  tin foil a t  the  present time 
a r e  for  wrapping certain types of chnzic and t o  a lesser ex- 
tent,  chorolates a n d  tobacco. T h e  troubles which occur 
owing to blackenin; of the  cheese in contact with the  foil 

received much consideration by the  Ti11 Research and Indus- 
trial Applications Commitlee. They have  been largely elim- 
inated by the  practice of coating the  tin foil with a trans- 
parent protective lacquer. l ' h e  posjibility of improving the 
quality of tin foil itself is n o n  being consi<l-red in connection 
with the above and other applications. Contacts have been 
estahlished with various tin f o ~ l  : n a i i ~ ~ f n r t u r r r s  ivith respect to 
the  problem of producing tin foil free from pinholes and of  
suitable physical qualities, e.g.,  to withstand wrapping opera- 
tions ivithoot perforations appearirig at the folded edges. 

Tin in Steel 

Copper 11.~5 once ~ e g n r d c d  a s  a deletrrious conctituent in 
steel, but compara l~vely  recent rescirrch has sho!rn that it ic 
beneficial f rom the  point of view of corrt~,ion resistance. :\\ 
a result large tonnage. of stccls contai?ring sm:!ll arilounti of 
copper are  now bcing used for s t r u c t ~ ~ r a l  and other purpose.. 
T h e  q u a n t ~ t y  of tinplate scrap o n  t h e  market is so large that 
the  question of the etfect of tin in steel has recerved con- 
siderable attention by steel metallurgi.;ts. At present it is 
excluded as a n  addition to the  steel fnrnace. 'This stiniu- 
lates the  detinning of tinplatr scrap which i.; one of the main 
sources ot secati~l:try tin. 1lotcovc~1-, the dilticitlty of de- 
tinning articles m a d e  from tinplate tends t o  become in certaill 
cases a definite dl-.~ir-back to theit us?. I t  hits breti found that 
sm;111 anionnts of tin in steel lead to diRtculties in working. 
causing cracks ~ i u t i i i g  rolling o r  subi.%qitrnt operations. Sincr 
such investigations :is have  been carriz.1 out have  been coti- 
fined to certain typrs of steel only, it 1v:is considered possible 
that by employing d i f fe~ent  steels, and varying the  method. 
of working, more favourable reaults might be obtained. 

Research has  heen carried out to a s c r i - t i n  the  effect of tin 
on a number of steriq, and it  h:ls been found possihle t o  roll 
and forge satisfactorily strel, containing u p  to 0.75 per cent.  
tin. T h e  research is being continued in  order to determine 
i~.hether any advantage as regards resistance to corrosion i=  
shtained by the  presence of ;in. 

A Promising New Application 

A promising new use for tin se8:ms likrly to have been 
estahlished as a result of i~ivrsliji i l t io~is car r i ld  out to produce 
a satisfactory tin accumulatot.  I t  was knoivti tha t  attempt, 
have  bren mnde from time to time to utili je cc,rtain v;ilu;rble 
proprrtics of tin as an electrode, hut without any notable ruc- 
ccss. Some preliminary investigations on the merits of titi elec- 
trodes were in proglecs for the Council when a patrlit relxt- 
ing to improvenir~i!.; in this (lirecti,on was published and 
communication ivas t h e r e f o ~ r  cit:ibli.;herl with the inventol.. 

Methods of collaboration with a view t o  stimulating inter-. 
est in  the  accumulator were di<cusied a i t h  the  inventor ancl 
with an  iniport;u~t techriicnl gro'tp which 11:~s alre;tdy acquired  
a n  interest in it. As a result a :lumber of accumulators l i :~rc~ 
been sent to the  Council and are  bt:itig s~ihjer ted  to a  vide 
range of tests.Meanwhile a brochure desrribing the accuniu- @ 

lator a n d  its pos;ihle advantage? has  been prrpared and di<- 
tributed as one of the  C'ounc~l's technical publications. T h r  
essential features of t h r  cell a re  el:ctmdes of tin and lead 
peroxide respectively, in an  electrolyte consisting of dilute 
~ u l p h u r i c  acid. T h e  whole of the cell is filled with porour 
acid-resisting ceramic material in u hich the :tcid is absorbed, 
so that it is in effect a dry cell. S i t ~ c z  no g a s  is evolved 
dur ing use, i t  may he sealed af ter  c h a r ~ i n g ,  thus obviating 
leakage of acid, and may he w e d  rven in a horizontal or 
other position. A special fe!lture i? tha t  the  tin accumulator 
is l ighter than a lead, accumulator of similar capacity. Mati! 
p o s ~ i b l e  applications of such a cell are already evident, and 
ma)- be considerably extended a <  a result of fur-ther research. 

S I I K F A C E ~  coated u i t h  oil-siudge a r t  claaned by phenol, 
cresol, or other coal-tar phenols, with o r  without diluentb, 
8.g.. t a r  distillates or petroleum distillates. F o r  example 
oil heaters and oilfilled electric transformers a r e  freed fro; 
sludge by filling the emptied vcssel to a suitable height with 
commercial carbolic acid, injecting steam for about 2 hours 
to throw t h e  acid over the  whole of the  surfaces, running off 
t h e  acid, and rinsing the vessel a i t h  dilute alkali  and with 
water. (See Specification No. 22,832 of A. Dnckham and Co., 
Ltd., and S. E. Bowrey.) 
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Alloy Steels To-day 
By PROFESSOR D. HANSON, D.Sc. 

'I his ;~l-tick I~nr I,ccn z~llridged Irom thv 5econd or thc wries v.hicl~ is being specially publislied by the Bureau of lnfornlvtion on Kickel, 
llund Klcl<cl Co., L.td. 1111. Rrrt ;lrliclc~, lby I1n,fc\v,r Sir Harold Carpenter, D.Sc., F.R.S., appeared in T11e CHEMIC~~L AGE, 

July 7, 1934 (Metallurgical Section, pagc 3). 

I N  order fu l ly  to understand the u i d e  range of alloy steels of carbon contents, the  varying amount of each alloying 
1101~ i n  use and the  varied purposes to whirh they are  put, i t  element a n d  the  many combinations of alloying elements used 
is necessary to have some understanding of 'ivhat they are, together, i t  is found tha t  the  total number of alloy steels now 
and, in  particular,  of the  r8les played by the  various alloy in  use is very great,  running into hundreds of different com- 
elements used. Steel is essentially an  alloy of iron and car- po,sitions. 
bon, a n d  its characteristic properties a n d  their alteration by IIle ilrte~lsity of the  hardening effect which can he produced 
heat-treatmrnt depcnci ou the  fact tha t  the carbon may exist.  in any steel depends more on the carhon content than on any 
in different conditiotis in the  materill .  other individual fac tor ;  in the  absence of this element, the  

IVe have, tiritly, the  cond~t ion  in  whirl1 the carbon takps amount of hardening tha t  can  be obtained by quenching is 
the form of miall  particles of carbide of iron emhedded in small o r  absent, no matter what other constituent is added 
crystals of thr  iron i t se l f ;  these are  the  pearlitic steels, to the  steel, a n d  t h e  intensity of the  hardness obtainable 
characteristic of slo!rly roolcrl m r h o o  steels, n.hich are le- increases with rise of carhon cootent. T h e  ease ~ i t h  which 
latively soft and ductile, and are  so largely used for  struc- hardening may be obtained ditl'ers enormously from steel to 
tural work :~tid other part. in ~ v h i c h  a model-ate degree of steel and depends primarily on  those elements other than 
atrength and toughness is rcquired. Secondly, we have the  carbon which are alloyed with it. Manganese, chromium, 
condition in which the c;lrl~on is rlissol\,ed in the  a lpha  variety molybdenun~ a n d  nickel a r e  a l l  very etrective in  facilitating 
of iron ; these arc  the ~nartelirit ic steels, obtained hv the rapid haldeoing, or, in  other words, reducing the  critical cooling 
cooling o r  queochi1,g of carbon strcl,  and represent the  alloy velocity necessary for  complete hardening to he  ohtained. 
in  its hardest iorm : Ily appropriate tempering, the degree of 
hard~iess  c:iti Ihe regulated to any dcsired exteot. T h e  third Air-Hardening Steels 
condition is tha t  in which the  carlmn is completely dissolved 
in  the gamma variety of iron, the  so-c;llled austenitic steels, T h e  air-hardening steels contain one o r  more of these 
!vhich a r e  only found in the  presence of appropriate amoullts ~ l e n l f ~ n t i  in sufficient quantity to produce this effect ; for 
of certain alloying elements : they are  harder and toughcr ex:lmpIe, a 0.4 per Cent. c;~rboo See! containing j to l o  per 
than t h e  pearlitic sterls of the  same romposition, and possess cent. o f  manganese hecomes inarteilsitic xvhen cooled a t  
a considerahle cap:lcity for  cold work, hut none of them has ordinary rates without quenching; X to 20 per ce~r t .  of nickel 
the  intense hardne<s associated xvith the martensitic produces a similar effect. In practice, for  reasons associated 

with the specific influences of the individual metals thern- 
Action of Alloying Elements selves, i t  is inore usual to secure air-hardening properties by 

the  co~nbined influence of two o r  more added elements; a 
T h e  i~itluenct. of alloving element.: on sterl may be coil- steel co~i ta in ing 0.3 per rent.  of carbon, 31 to 5 per cent. of 

sidered under t lm main hr:~(ling.; : (a )  their effects on the  nickel, a n d  1.0 to I.; per ceilt. of chromium is typical of air- 
t ra i~sformat io~is  of  thr  uteel.;, ( h )  specific effects characteristic hardening steels commonly in use, and, in  this material, cool- 
of the alloying elements osed. Iiifliiences coming under both ing  in a i r  is just as effective a s  quenching in  oil in  producing 
these h e a d ~ n g s  are  important ill relation t o  the  use of alloy a hard  product, while the  dangers of cracking a n d  warping 
steels, hut thos~.  falling under he:iding (n )  are  particularly through intense quenching stresses are  largely eliminated. 
vital, since they govern some of the  most extensive uses of Similar but less intensr cffects are  produced by the  use of 
alloy stpels in practice. Every engineer kno!rs that,  whereas vanad?unl, tungsten or cobalt. Silicon, on the  other hand, 
it is quite an  cay!. matter to harder1 a small piece of carlmn acts ill the  opposite sense, making the  suppression of the 
tool steel and to olxaiii it in its hardest possible condition, i t  iiormal transformation more difficult by raising the tempera- 
is a very different matter to secure the samc result with la rger  ture  of  the  critical points into a region in which internal 
i i r t i r l ~ ~  511rh a s  die blnrk.; or other complicated or massive changes of this kind take place extremely rapidly. I n  practice, 
tool.;. Diffirulties arise not nnly in sernrillg the requisite nickel, chromium a n d  manganese a r r  the  most important 

'hardening efFect with larger masses, but severe warping and alloving elements afferting easr  of hardening;  niolvbdenum 
cracking are  likely to occur, ecprcially with articles of com- is aiso effective, and it is employed to some extent; usually 
p lkated  shape, due to the  s rverr  ?tresses set up by the  I n t e r -  with uickrl and chromium, but its use is limited by its high 
quenching procecs ~ r h i c h  must be used. cost. 

l ' l i e ~ c  difliculties are  due t o  the fact tha t  the  critical cool- 
ing  velocitv for c a r h n  steels i.; veiv h i g h ;  in other ~vords ,  Nickel and Manganese 
the  steel must he cooled very rapidly through its critical 
point if the hard or martensitic condition is to he obtained, T h e  complete suppression of a l l  transformations on cooling 
and unless this condition results, t h r  11.hole process of heat. x i t h  the formation of aostenite is specially favoured by man- 
treatment fails. V.ith ordinary carhon steels it is, in fact,  ganese and nickel; in a 0.4 per cent. carbon steel, more than 
difficult to obtain complete hardening througliout any piece lo per cent. of manganese o r  zo per rent.  of nickel is effective 
which exceeds almut an  inch in thirknrss, and, if the  man- in this respect, lvhile the influence of chromium is of the  same 
ganese content Iw low, even this small size may he too large  order a s  that of nickel, although it  varies more with the  car- 
to rnahle proper hardening to he oht;iined. hon content than does the effect of nickel. Nickel readily 

Most of the  allnvitlg e l e m m t s  used ill steels reduce the  induces austenitic conditions when the  c:lrhon content is quite 
critical cooling velocity for hardening, th:lt is, they make it  Ion ,  1l.hereas this effect cannot produced in  lolv carbon 
possible to harden the  matrrial when cloiver rates of cooling steels by the  irifluence of chromium alone, except when rapid 
are  used, or, alternatively, to SeCllTr the  fu l ly  hardened con- cooling methods are  eriployed. T h e  influence of molybdenum, 
dition in large masses. Thns ,  for  a l l  except the smallest vanadium, tongqten and cobalt in producing austenitic steels 
parts,  the  use of an alloy steel is essential if t h e  advantages is quite small within the limits employed in  steel manufac- 
of heat-treatment are  to be obtained. Even where the use of ture. Silicon acts in t h e  opposite sense to nickel and man- 
alloy steel is not madr  escenti:kl hv the dificrilty of securing ganese in rendering more difficult the production of austenite, 
complete hardening by clunnrhing, it  i5 often advantageous a t ~ d  when present in suficient amount, prevents this consti- 
in reducing the  risks of cracking and warping by a l loninp tuent forming under  any circumstances. Kickel and man- 
substitution of oil-quenching for the more drastic process of ganese are  therefore the principal alloying elements employed 
water-quenching. when the  austenitic condition is desired. 

Although t h r  number of elements added to steel is relatively Frequently a combination of nickel a n d  chromium is em- 
small,  there being only 7 o r  8 which find extensive applica- ployed in practice in the  allstmitic steels, some of the  nickel 
tion, neverthelesq, when r e  take into arcpunt the  wide range  being replaced by chromium i n  order to develop corrosion- 
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resistilig properties to a high degree. T h e  \veil knolvn IS/S treated steels; steels contailring 20 to 30 per cent. of nickel 
alloy coiitaining 18 per cent. of chromium and S per cent. of a re  non-magnetic, a f ter  cooling a t  ordinary rates to atmos- 
nickel is a case in point, but many other variations in com- pheric tempertlture, and steels withill this range find many 
position, such a s  13 per cent. of chromium and 13 per cent. applications for n-llich a lion-magnetic material of high 
of nickel, o r  IS per cent. chromium and 14 per cent. nickel, 5 t1~1igth  is required: between 30 and qo per cent. of nickel, 
are also used. the roeficient of liiit-ar expansion is very low, and 35 to 30 

111 addition to their effect on hardening po~ver, alloying per cent. of nickel protluces an alloy whir!) has practically a 
elements niay act on the carbon in the steel producing car- zero coefficient. 
bides other than Fe,C. The production of such constitueuts .i\n alloy coiit;~ininji jo per ceot. of ilickel lins high permea- 
may influence the steel in a nnniber of ways; as a rule, such bility a t  low field s t r c ~ ~ g t h s ,  and it a ~ i b n t h e r  combinations 
c a ~ b i d e s  differ from iron carbides in their solubility in i ron;  containing still more nickel a rc  tinding ilirre;~sing applicatioll 
tungsten carhide, for  erample, requires a much higher tem- on account of tlieir 11i:lgnetic properties. 'l'he ~,ossibility of 
perature for complete solution than does iron carbide, and a adding conside~.able amounts of nickel to iron v i thout  re- 
tungsten steel contains undissolved particles of carbide after ducing ductility is no doubt due t o  the fact that iron a n d  
the ordinary heat-treatment involving iron carbide has been nirkel combine in a l l  proportions to give ductilr  workable 
applied to it. Particles of free carbide, a s  these are called, ;~ l loys ;  nickel in the quant~t ies  added in the  alloy steels dis- 
constitute hard spots in thr  steel, whose presence may or may solves in the  iron n.ithout forliiiug a carbi<Ie and f i~rnishes  a 
not 1x  desired. In structural steels, for example, in  which strong ductile basis very suitable for still further in~pmvemelit  
the  greatest possible homogeneity is normally required, the by the addition of t h r  elements of the carhidr-forming group. 
presence of such a constituent would be undesirable, but in 
tool steels, particles of free carbide frequently contribute to 
the cutting properties and are  therefore advantageous. Tung- Recent Metallurgical Patents sten, molybdenum, vanadium, manganese and chromium al l  
facilitate the  production of free carbides by combining with 
some of the carhon prerent in tlie steel. 

Refining Iron 

I N  a process for refining iron in n bl;i<t or cupola furnace 
Carbide Forming Elements in the presence of refining agrnts  carried into the furnace 

by the a i r  blast, the sla,g is expelled continuously and rapidly 
Sickel and silicon do not form carbides; o n  the other hand, by the air blast or in tile furnace through 

thev tend to decompose iron carbide itself. This effect cf an  aperture or which are permanently open. ~h~ 
nickel is not encountered in the main with steels, but in the  ;Ipertures may he proLi(]r.d ahove the liqllid level in the 
case of silicon, the influence i? this respect is particularly fnrnare or the tapping holes for the slaR are left open. (see 
great, to such an  extent that when used as an  alloying element ~ ~ ~ ~ i f i ~ ~ t i ~ ~  lqo. 27,081 of m. ~ l ~ ~ ~ ~ h . )  
in  steels required to be subjected to a hardening treatment, 
silicon must be counteracted by including a carhide-forming Corrosion-Resistant Alloys 
element such a s  manganese, a s  in  silico-manganese s p r i ~ ~ g  
steels, in  ,l,hich per cent, of is urually associatl,d ('ORROSIOS resistant artirles,  particiilarl!. ship fitting. which 
with I per cent. of manganese. have to resist the action of sea n7aler, and chemical plant,  

I,, addition to the ahove effects, eacll alloying are  made from aluminium alloys containing up to lo  p r r  cent. 
element has certain specific ~ f f e c t s  that a re  its oll.n individual of m"~"esi1lm, l\,ith o r  \vithout n p  to j per ccnt. o f  cadmium, 
characteristics and cannot he classified any llP '0 5 per cent. of antimony, up to j Pry cent. of bibmuth, 
heading. Perhaps the moqt remarkable is the influence of llP 3 Per Cent. of chromium, UP to r Prr crllt. of  cobalt, 
c~lromium on the resistance to attack I , ~  chemical ~r silicon u p  to such a n  amount a5 is rcGuired lo form hfg,Si. 
particularly oxidation and a wide range of acids. ,This is, !S('e Specificntion NO. 14,751 of K. ~ c h m i d t  ~ ; r r . )  
without doubt, ronnected with tlie great capacity of t h ~ s  metal 
to form protective films under the influence of a !vide variety 

Sintered Metal Compositions 
of conditions. Tlie stainless and mptless chromium-contain- .A HAKI) metal sintered comporitioii contains allout jj-03 ,per 
ing  steels owe their properties to this quality in the material, crnt.  of tungsten carbide, 5-30 per cent. of tantalum carblde, 
and the specific nature of the  effect in so far  as chromium . I I I ( I  2-20 per cent. of a binding mrt;ll of the iron group. 
is concerned is  ell brought out hy the  similarity of the metal l 'he  finely po~wlered mixture of the con5tit11r11ts is pressed, 
itself, in the  form of chromium plate, with the stainless steels, subjectrd to a preliminary sintering, prrfernbly in a neutral 
the corrosion-resisting properties of the two being closely o r  reducing atmosphere, shaped a. desired, and then sub- 
similar in their general characteristics. T h e  film-forming jrcted to a final sintrring. The mixture m;l\. be compactrd 
qualities of chromium are also well maintained xhen the  s t e ~ l  (luring sintrring. T h e  preliminary cintering ma!. he omitted.' 
iz subjected to oxidation at elevatrd temperatures, and the  (See Sprcification No. 370,gr2 of Firth-Stt,rling St r r l  Co.) 
chromium-bearing steels are finding u ~ e f u l  application by 

Extracting Gold C 
virtue of their resistance to scaling. 

Stability Under Heat 
IS a procesa for recovering gold from colloid;~l materials, 

the material is formrd into a slurry ~ v i t h  aqurous cyanide 

and molybdenum have  certain ilnportant specific -oIution, ant1 during agitation o l  the ma5s there are  added 

effects lvhich are so silnilar in that they may be ;I depolarising agent, which ma). I)r aluminium =ulphatr,  grid 

clascified Both these elemrnts confer on steel Rre,lt :t" alkali,  which m ; l ~  he lime. \ f te r  settling, the clear 

Ftability under heat, hy maintaining high solution is siphoned off and treatrd lvitli zinc o r  carbon for 

mechanical and hardness at high temperatures; thig the precipitation of the  gold. T h e  zinc may be :~rl-ange(l in 

i5 llo dorlbt largely dllr to  their very high melting points and " cOmp'lrt'n"nted trough, that  from thr  first compal tmmt 

This is particul;lrly ,,aluable in I"% prriodicallg rrmovr(1, roaate(1, fluxr(1, and smrltrd for  

collllection 
clltting tools. since steels containing there .  (lie fin;]] rrrovrry of thr  gold. (Sre S~ecifir:ltioli 1 0 .  21,040 

elements in sufficient quantitv retain great strength and 'hard-  " G .  Kichol l ' )  
nr\E even at a red heat, and the de\elopment of high-speed Pickling Metals 
clittinfi steels depends mainlv on this characteristic. 

Both tungsten and molybden~~m greatly raise the  normal R1'ST aild oxide roatings are  removed from i r u ~ i ,  copper, 
tempering temperatures of str:els, even when present in quite brass, alumininm, t in ,  by a sulphonic acid of  the  benzene or 
$mall and this makes possible the  development of 1::lphthalene srrics which may he substituted in  the nucleus 
structural steels possessing high elastic limits which are  stable by methyl, hydrosyl,  a h n l o g m ,  a nitro-proup, o r  the like, 
over a ,vide range of temperatures. hut does not contain a s ~ d e  chain having more than I carbon 

Sickel is perhaps the most versatile of all  the  elements atom. A little mineral arid mnv be pl.escnt as impurity with 
added to stEel. I t  unites {?ith iron o r  steel in all  little detrimmt. Acids specified a r r  the sulphonic acids of 
and useful alloys are  obtained with practically every con- benzene, toluene, phenol, and cresol; they may contain one 
ceivable ratio of the two elements. 1.0717 perceiitages of nickel o r  more sulphonic groups. Treatment r i t h  a ro per cent. 
increase the  strength, yield point and hardness without a cor- solution a t  30-40° C. is suitzhle. (See Specification S o .  
responding loss in ductility, in both the  annealed and heat- 20,691 of Chemische Fabr ik~yros . )  
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A Wider Use for Tin in Industry 
THE researches which are in progress under the direc- 
tion of the International Tin Research and Development 
Council have been planned to investigate basic 
problems in all the major applications of tin. There 
are apparently two important reasons why it has proved 
desirable to cover a wide range of subjects In the 
research prograninlc. In the first place, work in one 
direction is usually fount1 to help in a number of other 
tlirections, provideti that all the activities are 
adequately co-ordinated. Secondly, modern industry 
has now been educateti to expect technical assistance 
and advice from primary producers of the chief metals, 
as a result of the valuable services to industry which 
have I,ren rendered by the research organisations they 
havc estahlished. The Council has already received 
nurnerous technical inquiries from thc tin-consuming 
industr~rs,  ant1 their first general report, recently 
~xiblishrd, indicatrs that this serv'icc has become an 
~mportant hranch of activity. Satisfactory answers to 
trclinical inquiries, it is pointed out, rcquire intimate 
ant1 extensive knowledge of a witlr variety of subjects, 
usually greater than that which is alrcady ava~lahle in 
the industry, so that even if the research ilrogranllile 
liati h rm restricted to a few major linrs the necessity 
of starting work on all the chicf applications of tin 
\voulrl most certainly have arisen. 

In planning the researches wliicii arc a t  present in 
hand thr main policy wh~cli lias been atiopted is to 
serve tlie needs of the ~ndustries connected with the 
existing markets for products containing  in, and at 
tlie same time to conduct funtianimtal researches on 
the properties antl reactions of tin in order to develop 
new outlets in the future. The need for retainmg and 
strengthening the existing applications is stated to be 
urgent, because with practically all metals both loss and 
gain of market is taking place, due to new discoveries 
antl technical tievelopments. 

the visible defects as low as possible, but the proportion 
of prime plates is seldom greater than 75 per cent. 
and is oiten considerably less. The need for more 
exhaustive examination into the causes of defects has 
therefore been evident. Apart from visible defects, 
however, there are invisible defects which at the pre5ent 
time are not subjected to regular scrutiny. These 
detects consist chiefly of minute discontinuities in the 
coating, whereby a certain anlount of steel is left un- 
covered by tin, which causes rapid rusting to occur 
when tinplate is exposed to moist atmospheric condi- 
tions, and the production of hydrogcn gas when the 
t~npla te  is in contact with acid products. The latter 
eflect is a matter of very great importance where tin- 
plate is used in the canning industry. 

Some of the large tinphte manufacturers have 
already carried out extensive researches on tinplate. 
The most important iniprovements that hare taken 
place have been in the manufacture of the steel sheet 
for tinning. The actual tinning operation, however, 
lias never hem subjected to close metallurgica: 
scrutiny, and what work has been done has led to very 
few published results and, therefore, is not available in 
the interests of the industry as a whole. The Council's 
cli~ef researches on tinplate, which have been carried 
out after discussions with tinplate manufacturers, can 
niakers and canning research establishnienti, comprise 
(11) researches on defects which are present in tinplate 
as manufactured; (2) researches on the further defects 
that are produced when tinplate is deformell, e.,:., 
during the process of can manufacture; and (3) 
researches on the behaviour of tinplate in contact with 
various corrosive media, particularly of th- type met 
in canned foodstuffs. 

A Mirror-Like Nickel Coating 
THERE has recently been evolved an improved proce- 

Researches on Tinplate dure for obtaining. a mirror finish on tinplaie by 
suitahle polishing, followed by the electrodeposition 

IT was recogniseti in the initial planning of the of nickel. A mirror-like coatin? of nickel reauirine no 
programme that research on practically all aspects of further polishing is thereby f k e d  on the t inaate  
t~nplate is of vital importance, s~nce tinplate forms by surface. Since the polishing of steel to a mirror surface 
far the greatest single outlet for tin. .Any important prior to nickeling is more expensive than the polishing 
develooments in favour of or aeainst the use of this of a tinned steel surface, the use of tinulate instearl of 
product would therefore have an ~tmi~ediate important 
effect upon the total consuniption of tin. Even the best 
tinplate is not perfect and this tends to retard expan- 
sion and even to encourage contraction in certain 
important applications. Very great in~portance may 
therefore .he attached to means for improving the tin 
coating on tinplate. Continuous elforts are made by 
the tinplate ~iianufacturers to keep'the percentage of 

. -  - - -  

steel sheet gives an economic advantage. The nickel 
deposit may be followed by a thin coat~ng of chromium. 
so that. brilliant chromium finishes as well as mirror-like 
nickel surfaces can be secured on tinplate for fabrication 
into fancy as  well as  utilitarian articles. Some troubles 
have arisen from the peeling of the nickel or nickel- 
chromium coating from the sheets, but the general view 
is held that this trouble will ultimately be overcome and 
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an increasingly important new outlet for tinplate will 
be secured. Researches are a t  present in progress on 
the factors involved in obtaining the requisite adhesion 
of n~ckel and nickel-chromium deposits to tin. 

Alloys from Powdered Metals 
DURING the last few years considerable attention has 

been focussed on the sintering of metals niixed in 
powder form, a t  suitable temperatures, to produce 
special alloys. In this development tin powder is 
frequently used. For instance, it is possible to mix 
finely divided tin and copper in suitable proportions. 
and, by heating under reducing conditions, obtain a 
bronze of quite good mechanical properties. It is. 
however, also possible by this procedure to incorporate 
substances which cannot be satisfactorily incorporated 
by the usual methods of alloying. In the bronze alloys 
formed by this process, graphite can be incorporated 
so as to be uniformly distributed throughout the alloy. 
This is the basis of the oil-less type of bearing which 
has found an important application in the automobile 
and electrical industries, and which is eminently suit- 
able for bearings not subjected to heavy loads but 
which (through inaccessibility or for other reasons) are 
required to function without attention to lubrication. 
The possibility of introducing various additions to tin 
which could not be normally introduced by the usual 
procedure of melting and casting may even have an 
important bearing upon the pl.oblem of obtaining a 
superior tin-base bearing metal. I t  has already been 
claimed that a sinall amount of finely-divided graphite 
dispersed through a lead-base bearing metal consider- 
ably reduces the coefficient of friction of the bearing. 
In view of such claims as this, the International Tin 
Research and Development Counc~l is studying the 
effect of such additions on high tin-base alloys. 

Cyaniding Practice in Canada 
THE commercial production of zinc dust in Canada 

has now increased to about loo tons per year, and a t  
this figure it represents about 40 per cent. of the 
apparent Canadian consumption in gold milling, where 
zinc dust is used as  a precipitating agent in the cyanide 
extraction process. The total consumption in Canada 
in 1933 amounted to about 556,000 Ib., as against 
530,000 Ib. in 1932. I t  varied from a minimum of 
0.04 lb. to a maximum of 0.2 Ib. per ton of ore milled. 
The dust varies in composition, but generally contains 
about 90 per cent. of metallic zinc and lo  per cent. of 
zinc oxide, the latter being present as a film upon the 
surface of the metallic particles. At most of the 
Canadian mines the Merrill-Crowe combinntion process, 
of deoxidising the solution and precipitating the gold 
by the addition of zinc dust, is now adopted for thc 
reason that this process assures a fairly uniform pro- 
duct for refining. In comparison with earlier practice 
where zinc shavings were used, the use of zinc dust also 
reduces the actual consumption of zinc and cyanide, 
and gives a more complete precipitation of thr gold. 
At  some of the mines, small quantities of lead acetatp 
or lead nitrate are added to the solution to intensify 
the precipitating action. 

Zinc dust has also been used in Canada as a 
precipitant for silver, but has been discontinued 
because it was unsatisfactory In cases where the 

cyanide solut i~n contained appreciable amounts of 
arsenic and antimony; in addition, the zinc had a 
tcndency to foul the solution and reduce its silver- 
dissolving power. As an alternative, in silver milling 
practice in Province Ontario, aluminium dust is 
employed and the silver is recovered as a clean high- 
grade precipitate, without any tendency for the cyanide 
solution to become fouled. Another mine adopts 
sodium sulphide as a precipitating agent, the resulting 
silver sulphide being desulphurised by contact with 
aluminium ingots in a caustic soda solution. 

Covering Capacity of Bronze Powder 
THE covering capacity of alurniniu~n hronze powder 

has been found to vary from 3,000 to 12,000 sq. cm. of 
surface per gram of powder, thr low values applying 
to the so-called " varnish " gratles anti the high values 
to some of the " lining " powtlers. The density of 
aluminium bronze powder being about 2.5, the above- 
mentioned limits of covering capacity correspond to 
flake thicknesses ranging from 0.0013 to 0.0003 mm. 
According to "Industrial and Engineering Chemistry," 
May, 1934, the method adopted for the measurement 
of flake thickness is based on the assumption that if 
all the flakes in a given weight of powder could be 
separated out into a layer one flake thick and packed 
close enough to eliminate the ~ntcrstices between 
adjoining flakes, the thickness of the flakes could be 
calculated from the area of the film, its weight and the 
density of the powder. A film which approximates to 
these conditions can be obtained by the proper mani- 
pulation of the powder on a clean surface of water. A 
shallow rectangular pan with a flat rim is used as a 
container for the water and two flat rigid strips of glass 
or metal which act as barriers are laid across the width of 
the pan to define the ends of the film of powder whose 
area is to be measured. A weighed amount of powder 
is carefully dusted upon the water surface which com- 
pletely fills the pan, and the flat barriers, resting on 
the rim of the pan near each end, are said to perform 
the very important function of " coaxing " the powder 
into a film which is one flake think. 

Ferrous Metals in Acid Soils . 
BY comparing the average rates of pitting i)f ferrous 

metal specimens, which have been buried for S a n d  lo  
years, with values for the total acidity of the soils a t  
the test sites, the United States Bureau of Standards 
has found that a definite relation exists between acidity 
and pitting. A similar relation was obtained between the 
loss in weight of specimens in a short-time labora.tory 
test and the total acidity of the soils. The effect of soil 
acidity in inducing corrosiveness was attributed to its 
action in preventing the forniation of protective layers 
cf ferrous and ferric hydroxides on the metal surface. 
It1 neutral and slightly alkaline soils the hydroxide film 
tends to reduce the accessibility of oxygen a t  the 
cathode surface, thereby reducing the rate of corrosion. 
The effect on corrosion of the physical characteristics of 
soils which determine their permeability to air was 
studied by comparing data that measured permeab~lity 
with an expression for the ratio of uncorroded to 
corrorled area. The results indicate that the greater 
the permeability of the soils (exclusive of sands), the 
greater is the tendency for pitting. 
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Progress in Non-Ferrous Metallurgy 
Autumn Meeting of the Institute of Metals 

'IIIF. 20th ;innl~;il :~utunili ~iieeting of the Institute of Metals 
\r;ls held in Ma~ichertc:., September 3-6, n-hen a large number 
of papers on lion-ferrous metallurgy ivere lead and discussed. 
01. thi5 occasion the 13th Autumn Lecture was delii~ered by 
Dr. J .  I.. Haughton, his subject being " T h e  L\iork of Ii'alter 
I<oaenhain." 

General conziderations on  the improvement of white bear- 
ing metals for severe service fornied the subject of a paper by 
.\lr. I). I .  Wacnaughtan, director of resrarch, International 
'Tin Ilest~arch and Dcvelopnient Council, London. H e  
l x ~ i ~ i t e d  out thxt development in the  intrrnal comhustion 
engine is imposing increasingly severe conditions on the bear- 
Ingf. Consi11er;ition 1vas glvt2n to the theoretiral functions 
of an  ideal ivhite metal, :lnd the manner in which the stresses 
wroduced in  service tend to cause failure I]\, crarkine. Since 
the normal artion of the strcSsses are compressi\.e, speci:il 
attention was also given to the trnsion strei<es, ivhich were 
s1ion.n to l o ~ r e r  the f;~tigue range of the nietal and to open up 
incipient cracks. Rased on tills analysis the  mrchanism of 
ct;ick formation \\.:I< d i ~ r i i ~ s e d .  Improvenient in service 
hehaviour may In. st,cured I>! ( I )  dimi~ii=hing tlir intensity of 
tlic stress<-, 111 the metal hy modifications in (a) certain 
features of de.;ign; ( b )  t!ie material used for the l iner :  ( 2 )  

increaiing the  fatigue-rrsisting properties of the white hcar- 
:ti!: nirta!, in respect to r rh~ch result5 ohtained ill preliminary 
i~~ves t iga t ions  of the  fatigue propertips of high tin-antimony- 
ropper alloys with and ~ s i t h o u t  addition of a flirther elemrnt 

Corrosion of Tin Alloys 

Some data  on thr  corro\ion of tin ;uitl it.; ;illoys.-l'art 
#.-The tin-rich tin-;lntin~ony-copper ; ~ l l o p ,  war reported by 
Mr. 'I'. I' Honr, M..\., IJh.D., Illliversit). hletallurgical 
I.alwratories, ( ' ;~mbridgr. T h e  tin-rich tin-antimony-copper 
alloys were es;lmine(! with regard to their resistance to cor- 
rosion by dilute hydrochloric ;itid ritric acids and by \.arious 
tap-waters. 'She straight 5 ppr cent. antimony alloy con- 
taining no copper was found to l a  usually someivhat niore 
rc5izt;int to these types o t  corrosion than alloys containing 
copper. Soft water produce5 tarnishing: hard ivater givea 
no tarnish, but may give I~~caliscrl attacli if there is much 
chalkv deposit. This  ivork itidic;des t h ~  desirability of in- 
corpoiatitig about 5 per rent.  :lntimony in tin from the cor- 
rosion-resisting standpoint, hut suggests that the presence of 
1-3 p t ~  cent. copper ;I. we;l is de l~ter ious .  Tin  atid its alloys 
1 ~ 1 t h  \mall anlounts of antimony and copper are corroded by 
dilute ritric and hydrorhlnric acids in the preqence of air. 
'She addition of 5 per cent. antimony efferts a marked reduc- 
tion of the corrosioti in hvdrochloric acid, hut is \vithoi~t much 
cffcrL in ritric acid. 

I'ropertirc of heavily rold-!rork<.d nirkrl were disci~ssed hy 
Mr. 11. ()t~inney, I'nivrrsity I?nginpering I.ahoratory, Cam- 
bridge. T h e  ('nrie point of commercinl !nirl;cl of 99.62 per 
rent.  p i r i ty  has  besen found to he 330° C., which is much 
lon.er than tha t  genrrally a r r r p t r d  for ptirr nickrl. After 
t h ~  metal has Ixen suhjerted to torsional orerstraiii the Curie 
poilit on heating ib rai.;t,d rr~nsiderably, hut returns to it< 
original v a l ~ ~ e  on c<aolinx S o  s t ~ r h  rffert i i  observed with 
mild .;trel, sitirr the stlait1 i i  rt.lieved hefore the metal reaches 
the re!atii,rly high Curie point. 

Influence of Pickling 

'She influence of pickling on the fatigue-5trength of Dura- 
Illmill was the suhject of a joint papt,r hy Mr. H. Sutton. 
%I.Sc., aud Mr. \V. J. 'raylor, hoth of tlir Royal Aircraft 
b;~tahlishment, South Fnrnl>oronph. I n  order to assist in the  
detection o f  flawc, manufacturing defects, and fatigue cracks 
in aluininiunl ;~!loy coniponmts it has heen cilstomary to 
pirkle or etch t h r  compni~mts  in various sol~ltions, the  main 
etching usrlallv being rfferted in an aqurous solution of 
r:~u<tic soda. \Viihler-tvpe fatigue t e ~ t c  !rere made on test- 
piecrs mar l~ined from Duralumin bar and the  effect of variol~c 
pirkling trrattne~its 011 the fatigue-strrngth. was investigated. 
T h e  i11ve;tigation has  sho\v~i that pickling in cauctir soda 

rolutions followed by cleaning in nitric-sulphuric acid solu- 
tions effects a su1,stantial loirering of the  \\'ohler limit of 
1)uralumin. T h e  effect of the treatment is to produce a 
rough, serrated surface. U'hen a layer 0 . ~ 2 5  in. thick has  
Ibeen machined off the surface. the  wickled material shorrs 
normal properties. Pickling t i e a t m m t  in  nitric-hydrofluoric 
xcid solution effects much less reduction in  fatigue range of 
Duralumin, and p ickl i~ ig  treatment in su lphur i~hydrof l ;~or ic  
ioluti1111 folloired by jo per cent. nitric, o ~ i l y  very slight 
~eductiot:. 'She latter treatment reveals the macrostructure 
of I>uralumin parts and appears suitable for the examination 
of ~iieces at various stages ot n~anufacture for defects such 
as forging rracks, laps, and discontinuities. 

Tarnishing of Highly Polished Metals 

.\ reflectivity method for measuring the  tarnishing of 
highly-polished metals was described by Mr. I-. Kenworthy, 
.\I.Sc., A.R.C.S., British Xon-Ferrous Metals Research 
:\ssociation, London, and h4r. 1. M. \T1aldram, B.Sc., 
.A.C.G.I., Research Laboratoriez of the General Electric Co., 
I.td., \Vembley. 'The method involves the  separate deter- 
111i11atioos of the  specular atid diffuse components of reflec- 
tirr~i, and the l1.r of an  enlpirical formul :~  conihining these 
two proptartie<. 'The appliratioii and validity of the method 
.Ire il lustratrd by the results of periodical measurements, a n d  
, ~ I ~ v ~ - \ n t i o n <  m;~(lt. oil npecinit.iib of pure tin antl 2 tin alloys 
~:uut~.;etl to indoor ;ind outdoor atmospheres. 

Cr!.,t;ll re-orientation on heating drawn ropper wire5 was 
(~i . .  >cu..ed .. in a joint paper hy Mr. G. S. Farnham, M.Sc., T h e  
University, Manchester, and Mr. H u g h  O'Seill ,  M.Met., 
D.Sc., Department of Metallurgy, T h e  University, Man- 
chrster. T h e  behaviour of a silver-free copper wire reduced 
jg per cent. by cold-dra~ving, was compared after " low- 
temperature treatment " (L.T.T.) ~vitli  tha t  of two silver- 
Ixaring ivires reduced 51) per cent. and 49 per cent., respec- 
tively. L.T.'T, hardening occurs in the  first, hut not in the  
1;1.:t of these. X-ray spectroscopy makes it  evident that pre- 
ierred orirntation is less developed in the  silver-bearing 
irirei. T h e  general effect of L.T.T. a t  130° C. is t o  reduce 
the amount of ( I  I I)  preferment, hut t o  cause an  increase of 
1 roo) preferment. This change-over probably causes "orieuta- 
tion hardening." 

Crystal Densities of Brasses 

Crystal dencities of industrial brasses from X-ra). data was 
dealt with hv Professor E. A. Owen, D.Sc., and Mr. 
I.Irivelyn pir!Ap, M.Sc. (Lon?.), Ph.D. (\Vales), hoth of t h e  
Ynirersity College of North \Vales, Bangnr. Cl?.stal density 
values have been nhtained from X-ray data of copper-zinc 
;~lloys in thermal equilibrinni, for compositions in the u-, 
(a tR), and 8-regions. IVhilst it is shown that the degree of 
porosity, cold-work, and grain-size have no effect on the  
results ohtained, it is event ia l  to take into accuunt the heat- 
treatment given, when interpreting the values of alloys with 
clupleu structures. T h e  relation betmeen the  composition of 
the pure u-phase antl its density is not strictly linear, hut 
hoth that of alloyz in the purr &region and that in the  
( a  +fi) region can he taken as linear to a high degree of 
accuracv. .At the phase bounda~ieq (a)-(a+p) and ( u t p )  
- 1RI thwe are discontinuities in this relation. Densities 

de;fied from X-ray data are considered t o  he nearer the true 
values than :hose ohtained hy any of the other methods 
hitherto pn:ployed, and hence, for copper-zinc alloys in true 
equilibrium, the values obtained are the most reliable 
standards available for comparison purposes. 

Properties of tin containing small amounts of silver, iron, 
nickel, or copper were discussed in  a joint paper by Professor 
D. Hanson, D.Sc., Mr. E. J. Sandford, B.Sc., and Mr. H. 
Stevens, M.Sc., a l l  of the University of Rirmingham. T ~ P  
tin-rich ends of the silver-tin, nickel-tin, and copper-tin 
equilibrium diagrams were investigated bv the  authors. f i t h  
the first, the  eutectic occurs a t  3.5 per cent. of silver, at 
221.30 C. : with the  serond, a t  0.18 per rent. of nickel at a 
temperature irhich does not varv appreciahly from the  nielt- 
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ing  point of pure t in ;  with the  last, hetween 0.70 and 0.75 per 
cent. of copper a t  226.g0 C. T h e  solid solubility of silver 
i n  tin is s!iown t o  be approximately 0.02 per cent. a t  room 
temperature, increasing t o  0.06 per cent. a t  210° C. T h e  
solid solubility of nickel is less than o.005 per cent., and tha t  
of copper less than 0.01 per cent. a t  22oc C. T h e  method ot  
mal.;inv additions to tin was discussed, and it  was shown that 
no pazicular  difficult~es are  met with in the  case of silver, 
iron. conner. and nickel. T h e  influence of additions of these 
metals tl;e tensile strength of tin was also discussed. A 
glea t  increase produced by quencllin" silver-tin alloys is not 
permanent a t  room temperature, whas t  with the  other three 
alloys quenching has  no  effect. Additions of iron above 0.4 
per cent. a re  without efiect, although u p  to this percentage 
an  increase of 40 per cent. In the tensile strength is found. 
Nickel u p  to 0.3 per cent. produces a n  increase up to 2.1 
tons/in.=, but further addi t io~ls  have  no influence. Copper 
u p  to 2 per cent. greatly increases the tensile strength af ter  
a l l  heat-treatments investigated., Silver is shown to refine 
the grain of tin, but not to prevent gra in-gro~r th  a t  high 
temperatures. T h e  addition of iron above 0.05 per cent. 
o r  of nickel ;thobe 0.06 per cent. prevents quch grain- 
growth. 

T h e  deforniation lines in alpha brass were dealt with by 
Mr. Carl H. Samans, Ch.E., M.S., Ph.D., Chase Brass and 
Copper Co., 14~aterhury, Conn., 1':lited States. ;Z micro- 
scopic stndv of 70 :3o l ~ r a s s  single ctystals of two different 
orientations' which had been reduced 50 per rent. in thick- 
ness by cold-rolling- revealed the  presence of many of the  so- 
called l L  !ines of deformation." X-ray determinations, by 
t h e  Davey-itrilson method, of the  orientations in the rolling 
plane showed ronrlusivelv tha t  the  markings \r-el-e mechani- 
cal t ~ v i n s  parallel t o  octahed~.al planes. 

I n  his paper on.the ~pect rographic  detection and estimatiou 
of minute quantities of impurities In copper, Mr. I\!. 
Milbourn, B.Sc., 1.C.I. Metals, Ltd., l%lrmiogham, duscrilxd 
a n  accurate and convenient method for the detection a n d  
estimation of small q u a n t ~ t i e s  of bismuth, arsenic, lead, iron, 
nickel, silver, antimonv, iuld till. Details of technique, 
sensitivity, and line in tens~ty  cornpar-isons were given. 

T h e  sprctrographic ;~n;ll).sis of o n i e  alloys of a l u m i ~ ~ i u ~ u  
was dealt with by Mr. Ernest H.  S. van Someren, B.Sc. H e  
described the technique of a ~ ~ a l y s i n g  aluminium alloys hy 
means o i  their spar].: spectra in the  ultra-violet, using the 
n t ~ t h o d  of intel-nal standards. 'I'ables were gi\.en f a r  t h e  
estimation of copper, zi~rc, i ton, silicon, m:mganece, mag- 
nesium, nickel, t in, and c a r l ~ n i u ~ n ;  ;1nd ; ~ l > o  for the detection 
of lead, antimony, chromium, titzinium, and I,iimulh. 

A "synthetic spectrum" method of an;~lysih and it. ;ipplic;i- 
tion to the  quantitative estimation of ,in:~ll quantitie, of 
bismuth in copper 1ra5 the sol~ject of a p:lper hy Mr. D. kt. 
Smith, A.R.C.S., B.Sc., D.I.T., Rritish SUII-l:crrous Metals 
Research Association. T h e  :ruthor said ;I  methnd has  been 
~ieviqed fot- the  prorlurtintl of " ~ y n t h o t i c "  spectra a s  
standards for comparison, lhe spectrum of ;I standard allov 
being exartlv suprrimpoipd on that of the  pure n ~ ~ , t a l  which 
forms the main constituent. T h e  total time of the t ~ r o  es-  
posures is equal to the  nor:nal t ime of expowre  of a \ample 
which is heing analysed, and ;I sericc of spertr;l i i  obtained in 
~ r h i c h  the impurity lines qholr a systematic incrm<e in 
intensity. \Vhile the mrthorl rr;r.: o r i ~ i ~ l : l l l y  applied to the  
cherking of tl-~e reliability of standard snmplcs, i t  can be used 
for the  quantitativr determination of impurities in metals, 
once the standard c ;~l i l ) r ; l t io~~ curv? has I I F ~ I I  olrt;lined. l'he 
applir;ttion t o  thr  (1etermin:~tion of o.wor to 0 . w ~  per cent. '  
of bismuth in copper 1ras drccril,rd. 

Precious Metals from Jewellers' Waste 

Technique of a Simple Recovery Process 
T H E  us? of arsenic for collecting small amounts of precious 
metals contained in je\\ellersl waste h a s  been l i n o ~ r n  for many 
years, but it is only of recent date that the  pt-ocess has been 
ao modified tha t  it  may he c a i r ~ e d  out by the  jeweller himself. 

If jewellers' waste is melted with lead and arsenic, t h r  gold 
and silver a n d  any small pe1cent;tgps of platinum and p:~lla- 
dium passes into the  lead, ~ r h i l s l  minute proportiol~s of the  
others, namely, iridmm, osmiun~,  rhodium, a u d  ruthenium i\ 
collected hy the  arsenic. That  is, if jen.ellers' waste is 
melted on lead co~l ta in ing arsenic, by skimming off the  crusts 
which form on the surface of the  mnlten lead, the  four of the 
rare metals are  completely recovered. 

T h e  working of the procevs calls for no previous skill or 
experience. T h e  material is first inelted u p  with metallic 
lead. As the  impurities present invariably contain a little 
sulphur, which would form a layer on top of the  lead (kno\ro 
as. "matte") it  is customary deliberately t o  add some iron 
pyrites, and cover the  lot by adding a little slag. That  is, 
t h ~ e e  layers a r e  formed, namely, the lead at the  bottom, the  
" matte " in  the  middle of the  mass, 2nd f h e  s lag  on the  top. 
By this means, the  s u ~ f a c e  of t h e  lead containing precious 
metals is protected by the  '' matte " where any small amount  
of metal (lost to the  lead) may be reclaimed, whilst the  s lag  
may be skimmed off and thrown out as ~ r a s t e .  

Lead containing arsenic is first charged into a crucible, o r  
preferably a flat-shaped receptacle which is most suitable for  
absorption purposes. I r o n  pyrites are  next added, and then 
a covering of slag, and t h e  whole kept molten. An accumu- 
lation consisting of a l l  cla.;ses of je~rellers '  waste is then 
adiled, and the  mass kept n ~ o l t e n  for some time. In order to 
ensure a perfect division between the  lead and matte," a 
little scrap iron is added which makes the  " m a t t e  " l ighter ;  
this iron is added after the mass has heen ~ v e l l  melted. T h e  
s l a ~  is then skimmed off and thrown out, and the lead is run  
off f rom the  bottom. if possihle, a s  the  appearance when pour- 
i n g  assists in  n a k i n g  a n  easy separation from the  " matte." 
T h e  "nta t te  " which is separated may contain some silver, 
and may he accu~nula ted  and treated by itqrlf. 

'!'he le:ld is skimmed bv mr:ins of pcrf~~l.;itrd I:~dlr., ~ r h i c h  
remove all  : ~ r s e t ~ i r ; ~ l  ski;nming\ ronl;~iiiinji the ~ridiltm, 05- 

~ n i u m ,  etc., but in so doing ;In crcrss  of 1t~:ld i. also renlorrd, 
!\ hich, however, is preferilblr ;I\ :I zafrtv 1nr;lsure. l'hic 
excess le:rd has to be rrduccd, and 30 thr  It.:111 s k i n ~ m i ~ ~ g ~  ;Ire 
r e t o r ~ ~ r d  to the  melting pot, and ag;li~t ~nt.ltcd \r-ith iibout 
me-third of tbeir l ~ u l k  of iron p y ~ i t r s ,  ;in11 a covering of 
slag. 

O n  pouring, ;I \epat;~tion is m.idr . I >  b r f r ~ r ~ .  11, this.  
case, l ~ o w r v r r ,  the  1ea.l does not nr3cf.>>.~rily r r t l u i ~ r  to br 
iki~nnrt'd, as the more concentrated 21-cenic compounds solidifv 
readily on top of the le:ld n b c ! ~  ~t is p t~ured into ;I moul(i, 
and it may, therefore, be separated from the h;~rder pl-oduct 
b)- l ifting of( in  :I cake of \vhiti,<!l ')rittle n~:iterial. Thi: is 
knoll-11 it1 the  t rade  as " ~vhi~e-ntet;ll ," and is further reducrd 
in hulk in  the  usual !ray by ~ u l p l l u r i ~ i n g ,  using the ~ r r l l -  
kno!rsl " top :in0 bottom " p i o c l ~ s  e n ~ p l r ~ y e d  in nickel l r o r k ~ .  

T h e  " xr-hite-metal " is po~rdered  and mired  with its orrn 
weight of powdered coal ;uld three times it.; weight of wit- 
cake, and fused ;it a dull red heat. T h e  ma.;.; at  first 
bwellr up, and then se t t l r i  ?own 11) a quiescent thin fluid, 
which is poured into an iron moulil. T h e  " rrhite-met;ll " 
n.ill no1r he reduced to about one-third of its hulk, but to 
ensure a still further concentration, t h r  resulting metal is 
;~g:tin groun(1 to polrdrr,  and the above process repeated 
twice more. Any gold which may have gone into the  original 
skimmings (instead of into the lead) is tion. t o  br found in 
!he t!~in fluid mass which solidifies on top of the metal.  T h e  
latter is non termed " speii.; " and finds a ready market with 
!he smelters of precious metals without further treatment. 

\Vhen the  " spri-\  " reaches the precious mrta l  firms, it ic 
dissolved in  nitric acid, and other acid.;, and a serie.; o f  
separations made, so a s  t o  recover the  different ronititurntr 
individually. W h e r e  insoluble m:ltt0l has  to be de;~l t  with, 
i t  is fused with barium peroxide and barium nitrate. T h e  
lead remaining a f t c ~  the  arsenical skimmings have bee11 re- 
moved is cupellecl a n d  parted in th? usual !ray t o  recovrr 
silver, gold, and platinum. 
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Some Recent Metallurgical Patents 
Iron Alloys Concentrating Ores 

IKOS alloys consi5t at substantially pure iron, u p  to I per 
cent. oi copper, and ;In amount of silicon, or ti tanium or 
both which is not more than about two-fifths of t h e  copper 
present, t h e  material d u r i l ~ g  manufacturl: being deoxidised 
by such an  anloant of  ti tanium, o r  of silicon a n d  titanium, 
:la to ensure cnmplete deoxid;ltion and t o  leave the  required 
proportion of  sillcon o r  ti tanium or both in the product, and 
the  copper b e i ~ l g  added prefer;lbly a t  the  end of the  refining 
plocess (See Spcrificati,)!~ S o .  409,380, of American Kolling 
hfill Co.) 

PHOSPH'\TES in  phosphate rocks are  colicentrated by agitat- 
ing  a pulp  of the  rock with a naphthenic acid material and 
separating the  concen::ate either by aerating to form a froth 
or by passing the  pulp  over a vibrating table. T h e  pulp  is 
preferably alkaline, and insoluble and unsaponifiable oil, 
.uch a s  fue l  oil, is preferably added. T h e  naphthenic acid 
may be saponified hefore additian to the  pulp by treating the  
naphthenic acid material with an  excess of caustic soda. (See 
Specification No. 40g,jrq, of Phosphate Ilecovery Corpora- 
tion.) 

Iron and Steel Aluminium Alloys 
Is a process for  the  produr t io~l  of iron and ateel which do 

not increase in brittleness appreciably on ageing, in standard 
Siemens-Martin furn;tces 11ithout :lclditional deoxidation, a 
portion of tlie mangane5e o i  the  c h ~ r g e  i? mainta l~ied  in  the 
moltel? metal and a p :~r t  o f  the  m:lng;lnesr rrhich has already 
11a\sed into the slafi is recovered fol- thr  metal by adding 
silica a t  the  end of the ~ n c l t t n g  down period for  reducing the  
basicity of the slag. l'he arld:d silica niay h e  glass, sand, 
refractory m:lteri:ll, LAC. (See Specification No. 410,256, of 
Vereinigte S t a h l ~ r e r k e  71.-G., and 1. I'etc'.~.) 

Aluminium alloys contain 2-12 per cent. of copper a u d  
o.oo5-0.1 per cent. of  tin, with o r  without a total of 0.02-3 
per cent. of one  or more of the hardening elements man- 
ganese, chromium, boron, molvhdnum, zircouium, beryllium, 
and titanium, and with or without a total of 0.1-14 per cent. 
of  one  o r  more of the  elements zinc, nickel, and silicon, the 
proportion of nickel not exceeding 7 per cent. T h e  cast o r  
wrought alloys are  artificially aged a t  about loo-2o0° C., and 
this treatment may he preceded by heat-treatment a t  over 
.iooO C. (See Specification Xoi .  7.r6n and 7 . ~ 7 0  of .,,, ., .,,,, 

Purifying Steel A l u m i n i u m , ' ~ t d . )  ' 

I n  a procch-, fol- drphosphorisine strcl in an  induction Carburising 
furn; tce ,~thc  moltcn steel 1; treated therein n l t h  a molten 
; ~ n d  very fluid basic s lag  which covers and protects the  
surface of thc mrta l  against oxidation by the a i r  substantially 
from the beginning of the  operation, an  intense agitation o f  
thr  metal Ibri~lji p~oducc( l  by the clecrric field. S lags  com- 
~) t i \ i t lg  silica. l ~ m e  iron oxide and ;r flux such a s  fluorspar, 
s o d ~ r ~ m  or ~~ot;l , \ ium sillts, etc., a rc  referred to and in an  
e\;lmple :l \ lag  rompri\cs 3 pcr r rn t .  of  ~ i l i c : ~ ,  (n of limr, 
3 j  of iron oxide and 3 of fluor.;p:!r. (Srt, Sprcification Kn. 
40j,0,33 nf SoriftP 1)'Rlrctro-Chimir. D'I,:lrctro-Metallur# 
r t  I k - .  :\f:irtiva IIlectriquc I l ' l  glnr.) 

Treating Metallic Surfaces 
Colouring o r  corrosion-inhihitin substanrrs :,I-c drpoiitrd 

in oxide coatings lvhic11 h;tv? I>~CII  producrd chrmic~ll!. o r  
rlrctrolytically on  :~luminiurn or aluminium alloy sllrfacrs 
and thc co:~ting\ :Ire tllr~n trc;ltcd ~r i t l i  1ratt.r a t  :~l>ovr So0 C. 
;15 dc*cril~rcl in thv parrn t  Specification. :\ltrrn;ltively, in 
thv c a w  of c o r r ~ , . ~ o n - i n h i l ~ i t ~ ~ i g  '~lb~tilnce'i  ~ i i c h  ab cIir(~mic 
arid. chrom;ltr., dirhromates, or siliratca, tlie treatments may 
Ir rtrmhinrfl 11y ubiog :In aqurou, wlution of tllr co~ros ion-  
inhibiting s u l ~ ~ t a n c r  maintainetl a t  a tcmprl-nturr of above 
Sol C.  'Thr colouring 511bitanrt, urt.d m:ly h r  an o ~ g a n i c  dye 
or a pr r r ip i ta t r  of an  inorganic pigment, and the duration of 
thr  .!lot n n t r r  tr<,:rtnlrnt i; preft%ral~ly j-?o minutes. (See 
Sprcific;ltion S o .  32,130 of A l ~ m i n i ~ ~ r n  Colori,  Inc.) 

Ore Concentration by Flotation 
Or?\ cont:tining sulphide minerals of copper and nickel arc 

concrntfiitrd by flot;~tion l y  t r m t i n g  thv ore pulp with a 
cynnidr prior to thr  Aotation <o a s  to inhibit thr  flotation of  
the nicl.rl niinrr;ll. Tl i r  pulp is prefrrably made alkaline 
and zinc wlphatt.  may br addrd  to improve the recovrry of 
t h e  copper. After the  removal of the copprr,  the pulp  may 
be again suhjectrd to flotation, prefrrahly aftel- addition of 
co-[~prr \ulph:~tr., tn r r rovrr  thr  nickel. Tl i r  concentration of 
an  orr  rontaining copper sulphide (rhnlropvritei),  nickrl 
.;ulphidtl (p~nt landi te) ,  and iron solphide (pvrrhotitr) is 
d e ~ c r i b r d ,  thr  onr  living firqt ground to frce thr  minerals. 
T h r  pulp i. made a l t a l i n r  11y thr  addition of lime and a 
collecting agcnt qurh a. am!.l xanthate i. also addrd ,  thesc 
addition. Ihring prrfrrably mndr  during the gr inding stage. 
.4 rvanide of an :tll;ali or alkalinr rartli mr ta l ,  zinc solphatc, 
a n d  pine oil a r r  then mixed rvith thr  pulp  and a copprr con- 
crn t ra t r  srp:~l.atrd by flotation, this concrntrntr bcing cleaned 
with t h ~  aclditinn of  limr. Copprr  sulphate is then added 
to the r r j rc t  from t h r  firct flotation and the  nickel is re- 
covered hy a f r l r t h ~ r  flotation using n collecting agent such 
ns sodium e t h v ~  uanthatr.  (See Specification No. 240,029 of 
International S i c k r l  Co., Canada.) 

I N  the  rnethod of applying a heat-itable and acid-resisting 
coating to the  surface of a n  a!-tick a s  deicribed in the  parent 
\pecification, the  surface layer of the article to be carhurised 
colltailis one or more carbide-forming elelnenti other than or 
in ~tddi t ion  to thsse of the  chromium g r o i ~ p .  T h e  elemeilts 
~ r f e r r e d  to are i ~ o n ,  silicon, boron, cerium, titanium, zir- 
c o ~ ~ i u m ,  vanadium and tantalum. l'he coatirlg may be ap- 
plied mechanically, by chemical o r  electrnlytir deposition, by 
(liffucioo o r  by sinteriog o r  fusing and the  article to be coated 
]nay be composed of metal, porcelain, cernmic material,  sin- 
tered alloys o r  porous masses, such a s  artificial stone material 
wnd artificial resin. (See Specification 2 0 .  4q ,71g,  of 
1)rotichr Edrlst:lhln.erke .A-G., and E. F. hruppa. )  

Cemented Carbides 

.\ p r o c t v  for niakiug hard cemented cal-bide material 
inc lu~les  forming a hard carhid? containing f r r e  carbon, 
r n i ~ i n g  the carhidc tt-ith a metal o r  mrta ls  of thc group iron, 
rohnlt,  and nickel, ;lnd a metal capable of forming a hard  
carbide, o r  an  oxide of such a metal, and sintering the mix- 
tur r  to drcarhoni5r it in respect of free carlmn. Hard  
rarhides containing f rce  carbon a r r  formed by carburising 
metals o r  their oxide.;. Mixed carbides may he formcd by 
r r d ~ i c i n g  o r  oxidising mixed salt  crystals o r  double salt4 to 
form alloys o r  oxides which are  subsequently carburised. 
T h r  metal added for decarbonising may he the  came a s  o r  
diffrl-ent from the metal of the carbide to which it is added. 
'She mixture may be hot pressed, o r  cold pressed a n d  
\interrd twice at different tempera tures  (Sre Specificailon, 
S o .  32,696 of A. H. Stevens.) 

Coherent Masses from Powdered Metals 

Iron sponge, preferably mixed with additional suhstancrs, 
i i  prec\ed to form bodies which a r e  then extruded. T h e  
specific gravity af t r r  the initial pressing may lie between 
3.5 and S, and the body may then have ferrochromium, metal 
porrdrrs, phosphoruc, or o ther  materials diffused ,into its 
iurface, by inserting it  in an  excess of the material and heat- 
ing  to red heat. By suitable c h o i c ~  of prescure?, speeds, and 
temperatures in the extrusion operation products containing 
0.24, 0.1 I ,  o r  0.045 per cent. of carbon may be obtained from 
a preliminarv block containing 1.7 per cent. of carhon. T h r  
materials mixed with the  sponge may control the  working 
propertiee, the  strength, t h ~  resistance to corrosion, o r  the  
stability on  heating. Chromium, ferrochrome, chrome alloys, 
phosphorus, ferrophosphorns, copper phosphide, o r  copper 
ma\. be used alone o r  in combination. Chromium, nickel, 
and molybdenum jointly, o r  their compounds, m a y  also b e .  
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used. T o  obtain a product containing 0.2-2 per cent. of  
phosphorus, 1-10 per ccnt. of 20 per cent. ferro-phosphorub Electrodeposition of Nickel 
may be added, while for  one  containing 0.2-o.6j per cent. of  
sulphur 0.7-2 per cent. of sulphur-iron may Ix added. T o  A Review of Recent Developments 
improve the  properties of  stress and hardness, molybdenum, 
vanadium, cobalt, or other metals, or non-metals such as 

'THE theory : ~ n d  practice of electro~lepoaition have made ellor- 

carboll and silicon may be added, Basic or acid Siemens 
mous htridcs during the paat decade. S e r r  processes have 

Martin, Bessemer, blast furnace, or electro-furuace been developed, additional met;lls have been brought ~ v i t h i l ~  

slag ma!. added to produce a product resembling lvrought their scope, and the whole industry has heen placed upon a 

iron. (See Specification No. 494 of H. Esser.) surer, more scientific founda~ion. 
T h e  prol~lems involved in the electrodeposition of nickel 

Treating Iron-Silicon Alloys have received a great deal of d tent lon ,  and a large amount - 

I n  a method of treating ilon-silicon alloys, e3pecially silicon 
steels containing 1-6 per cent. of silicon, to improve their 
electrical properties, the alloys are  hot rolled, annealed, 
cold rolled or worked to produce a n  elongation of a t  least 
I per cent. and/or to introduce strain illto the alloy and then 
reannealcd a t  1 , h 0  1.'. or higher. T h e  initial stage of the  
hot rolling is carried out a t  approximately 1,5000 F. and the  
metal is subjected to a number of passes through hot roll,, 
the last pass being made a t  a temperature just belolr the 
c ~ i t i c a l  temperature. The cold working o r  rolling is also 
carried to such a n  extent that the magnetic pelmeability of 
the  alloy is increased preferably to a t  least t o  per cent., the  
watt loss being also decreased a t  least I j per cent. T h e  
silicon steel sheets may he used for the manufacture of trans- 
former and armature cores. (See Specification No. 19,555 
of E. .\I. Frreland.) 

Electroplating Industry 
New British Standard Specifications 

THE first two of a new series of British Standard Specifica- 
tions for the plating industry have been published by the 
British Standards Institution. They are  B.S.S. No. 558 (1934), 
Nickel .\nodes for Electroplating, and B.S.S. KO. 564 (1934)~ 
Kickel .4mmoniun1 Sulphate and Nickel Sulphate for Electro- 
platiog. These specificatio~is have been prepared a t  the  
request of the Electrodeposltors' Technical Society, who, 
amongst other interested organisations, have assisted in their 
p~epara t ion .  

In the electroplating industry the  purity of materials 
employed is of the highest importance if good work is to be 
p~oduced.  I t  is ~ v e l l  known that frequentlv plating jobs are  
spoiled through defects in  the  solution which defy a l l  
attempts of the  experienced plater to discover. I n  such cases 
the failure is usually attributed to the impurity of one or other 
of the chemicals used or possibly to some excess of impurity 
in  the anode. These British Standard Specifications have 
been prepared to redure to a minimum the possibilities of 
failure; they require tha t  the material shall be u p  to a high 
standard of quality and that any ilnpuritv must not be present 
in  excess of the  maximum specified. By specifying ' I  British 
Standard " the risk of a spoiled plating bath is considerably 
reduced. I t  is Boped, therefore, that full use of these new 
British Standards will he made by purchasers a s  well as by 
suppliers of electroplating materials. 

Copies of these specifications may be ohtained from t h e  
Publications Department, British S t ~ n d n r d s  Institution, 2S 
Victoria Street, London, S.TV.r, price 2s. 2d. each, post free. 

Thickness Tests for Tin Coatings 
THE Internntional Tin  Research a n d  Development Council 
has iseued a s  Technical Publication, Series A, No. 12, a re- 
print of a paper by Dr. S. G. Clarke, published in " T h e  
Analyst," which desclibes a new rapid method of determining 
the thickness of a tin coating on steel. T h e  procedure is 
simple; the tin is dissolved from a known area by a cold 
solution of hydrochloric acid and antimony chloride, and its 
amount is determined by the loss of weight of the specimen. 
T h e  basis metal is unattacked, hut a small correction has  t o  
be applied to allow for  the layer of tin-iron alloy. I n  
addition to brevity, the  method has the  advantage tha t  the  
thickness of tin on  a given portion of the surface can be 
determined by protecting the remainder with a coating of 
cellulose varnish. Copies of this paper may he obtained on 
application to the Interliational ? i n  Research and Develop- 
ment Council, Manfield House, 378 Strand, London, W.C.2. 

3f information r~esulting from acientihc investigations h;~r  
been placed a t  the disposal of the li~dostry. Much of thib 
infor~natiou is ao widely scattered, ho!rever, that many readers 
of the Metallurgical Section of 'TIN CHEMICAL ALE !rill be 
interested in a review of recent developn~ents which has heen 
preparcd by Mr. A. \\'. t lcthersall ,  and non. published by thc 
Uureau of Information on Sickel  [Publication L5). 

Dealing first 1 ~ 1 t h  the  importance of the preliminary clean- 
ing processes, Mr. Hothersall not., that it is only recentl!. 
that the  mechanism of these processes has become clearly 
undclstood, and that the necesiity for tllia has bren largely 
,timulated by the fact that suhseqr~cllt chromium plating call, 
for  a high degree of :tdhesion ol the ulldeilylng electrodepo- 
sited nickel. This kno\rledge, coupled with developmet~t j  
in the  use of solvelit vapour cleanin;: ;ind cathodic alkaline 
r l e a n ~ n g ,  has enable,l co~is~der;lble i n ~ p r o \ ~ e ~ n t t  to be lnarle 
in the removal of gre;i,e and other foreign matter. I-tching 
of the  surtace of brass and copper hi15 b c ~ n  found to give 
very beneficial rciults, :lnd higllly adhcrrnt deposits have. 
been ohtained after anodic treatment in suitable solutions. . , 
Vastl) improved adhesion has also been obtained on steel 
by anodic etching, and this method is tending to displace the  
older methods of dipping in dilute sulphuric or hydrochloric 
:~cid solutions. 

Ditticulties encounteled in nickel plating zinc or zinc-base 
die castings, due t o  the tendency of the zinc to dissolve In 
the  nickel-plating solutioo, a re  now bring overcome in dif- 
ferent ts3y.; while in the case of aluminium, attempts t o  
secure adherent ileposits have been chiefly directed to devia- 
ing  satisfactory n ~ e a n s  of prodllcing a n  adherent immersiol~ 
deposit on  the  surface to provide a sound foundation for the 
subsequently applied deposit. 'To this elid a number of d i f -  
ferent dipping solutio~is have been suggested. 

Research into the  causes of defects in nickel deposits, par- 
ticularly of pitting, has thrown new light on  the mechanism 
~f nickel deposition and has indicated methods for  the con- 
trol of the properties of nickel deposits. It has been e a t a b  
lished, for example, (hat precipitated basic matter in the 
wlution adjacent to the cathode is chiefly responsible for con-, 
trolling the  hardness and grneral characteristics of nickel 
drposits, and that the amount of basic nlaterial precipitated 
is markedly influenced by the solution $H. From the work 
zarried out on  pitting, the  conclusions are drawn that,  if suit- 
able precautions are taken t o  avoid contact of the  solulion 
rith organic material, freedom from pitting may be sccurcd 

hy operation of I o n  $H, and in col!ltions nsed a t  higher pH, 
the tendency for  pitting may be reduced by the itltroductior~ 
of sodium or potassiuln salts. 

Investigations have been carried out recently on the efl'cct 
7f hH on the throlrinr Dower of 1iicl;el soluti .)n~ and also on .. . 
t i , ?  mech3:11ral ] J IOPPIII I"I  of rlectrodzpoi~te(l n~ckel ,  r\hll(* 
thr  ~nf luenct  on nickel dcnn-ltion of rhror,llc ; tc~<l  ill the ,i~lu. 
tion has been btudied, air1 mean. suggr\tcd for  its satisfac- 
tory ren~oval.  

THR Copper Developmellt .I\ssociation, whosc offices are a t  
'l'hames House, Milll~ank, I.ondon, S.\V.I.  1r;1c formed in 
1033 by the pr i~i r ipa l  r~imml)ers of the British copper industry 
: I I I ~  include, alllong its activities the collection and dis- 
se~nination of all  kinds of information relating to copper a n d  
t-I material5 containing coppel. \l'ith this nllject in view it  
is proposed to issue from time to time puhlicatiot~s dealing 
with the technical and other aspects of the use of copper and 
itc alloys in their many industrial and scientific applications. 
,A short historical review entitled "Copper Through the Ages" 
has been p r e p a r ~ d  a s  the  forerunner of these p~ll~lications. 
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The Blistering of Iron Oxide Scales 
IN works practice, tlie blistering of tI?e scale during 

the re-heating of steel for rolling into .!lt.ets ma). have 
a, deleterious effect on the filial product. Beneath the 
blisters oxidation continues a t  a reduced rate, resulting 
in differences of level for the steel surface, anti also in 
the formation of a secondary scale deposit. Variations 
i r~  the thickness and tenacity of this scale niay result 
in an irregular surface in tlie finished sheet. Where the 
sheet metal is used for special purposts an excessive 
amount of rubbing down may he requ~red, and in the 
case of tinplate the material will be of inferior quality 
.unless the tin coating be heavy. Mr. R. Grifliths, of 
the Department of Metallurgy, University College, 
Swansea, gave attention to this matter In an investiga- 
tion reported to the Iron and Steel Institute at it.5 
September meetlng. The experimental a'ork descrihed 
was carr~ed out in order to throw further light on the 
cause ant1 prevention of scale blister~ng, and also to 
ascertain conditions for the for~i~ation of a non-adherent 
scale. 

Mr. GriK~ths put forward an explanation to account 
for the blistering of tlie oxide in air and tlie absence 
of hlistering in oxygen. He poinleti out that there IS a 
volr~~ne change of the order of ICO per tent. when iron 
ii oxidisetl, ant1 stresses are set up whicli tend to dis- 
rupt the scale and loosen it from the u~~derlvinrr metal. 
The tendency for cavities to form, due to tl;e lzting of 
the scale by the stresses, woultl be assisted by the 

'presence of a non-oxidising gas in tlie atmosphere. 
which might diffuse through the wale and collect ir! 
the cavity, thereby reducing the stress necessary to 
continue the expansion of the cavity. The stresses 
cxerted by scale in its formation cannot he very great, 
in that particles of foreign matter placetl on the surfacc 
of the scale during oxidatio~i are not forced to remain 
a: the surface hut become buried. If a hlister is formed 
(luring oxidation ill oxygen, tlie cxposerl surface of tlie 
steel beneath tlie blister will he rapidly bttacked by any 
oxygen present in the blister, so creating a vacuum, 
and the blister will im~i~etliately collapse. It thus 
appears to he necessary for an inert cs non-oxidising 
gas to be present to support tlir blister after its forma. 
tion. 

Experinlcntal work indicated that a number of factors 
were invol\fed when a non-adherent scale was formed. 
It appears necessary to have a r~gitl ,  compact type of 
scale, such as is produceti when oxidation is carried 
out in air to wliicli steam !ias been atided. 'The com- 
position of the hase matrrial also has an inRuelic~. The 
relative cnrff~cients of cxpa~isior~ of tlir scale and steel 
are important, in that the s l ~ e l ,  on cooli~ig tiown, would 
tcnd to contract more than the scale, and, given the 

optiniun~ rate of cooling, the steel would detach itself 
from the scale envelope. In thost cases where tlie oxide 
has penetrated around tlie grain boundaries, with steels 
containing silico~i or phosphorus, the strong hold of 
the scale on the steel would prevent detachment, but the 
presence of a high percentage of manganese appears to 
overcome the latter effect by assisting in the forn~arion 
of a compact anti stronger scale.. Rates emf heating and 
cooling also have an influence on the formation of a 
non-adherent scale, for when these rates are low a 
tenacious scale is gradually formed on heating, which 
on cooling slowly can accommodatr itself to the 
dimensional changes. 

Blistering of the scale may occur at lenlperatures of 
oxidation between 8 joO C. and I ,o joO C. on steels whicli 
oxid~se appreciably, regardless of the composition of 
the steel, but the presence of an inert gas is necessary 
for the'blistering to take place to any extent. The 
presence of water vapour in sufficient amounts in the 
oxidising atmosphere prevents blistering. I3y the 
addition of steam to oxygen or air, tlie surface of the 
steel, after removal of the scale, is found to he clean 
and free from oxide. The composiiion of the base 
material, the contlition of the oxirle envelope and the 
rates of heating and cooling, however, govern the 
conditions for the formation of a non-adherent sdale. 

Desulphurisation of Pig Iron 
THE desulphurisation of pig iron is discussed in 

Report of Investigations No. 32.+11, r-ccently published 
bg the United States Bureau of Mines, which is of 
special interest in view of the fact that tlie elinination 
of sulphur from pig iron is an important feature of 
present-day blast furnace practice. In one direction, 
attention has been directed to the eifect of te~iiperature 
on the desulphurising action of manganese, indepen- 
dent of slag r~actions. Laboratory tests show that 
metal containing several tenths of 1 per cent. of sulphur 
can be desulphurised by allowing the metal to cool, 
provided the residual manganese approximates 2 per 
cent. The product, per cent. Mn x per cent. S ,  
approaches a constant value a t  a given temperature; 
normal variations in silicor~ and manganese have little 
effect upon the constancy of this prodnct. From the 
data obtained the sulphur content of the metal between 
r250° C. and rsooO C. can be predicted for any manza- 
nese content. Mechanical contamination of cast metal 
can be prevented by removing tlie soliti layer of 
manganese sulpliitir anti kisli! and sltitiin~ing the metal 
(luring tlir pouring operations. The possil~ilities of 
depending less upon slag-metal reactions for desul- 
phurisation, and more npon the use of high-manganese 
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iron In plants r~sing high-sulphor coke arc outlinetl 
Irr1c4ly. S~nall-scale tests indicate that low-sulphur 
n~etal ant1 a roasted protluct, suital~lc lor pruducii~g 
ferro-n~angancse, can be producctl by treatuig high- 
~~hosphor~~sspiegel  with iron sulphide. 

Steel Industry Developments 

THE Workington Iron and Steel Co., whicl~ is a 
I)ranch of the United Steel Com~~anies, Ltd.,  has 
cclnlpleted the construction of its new atid Bessen~cr 
steel plant, which is the ouly plant of its kinti in Great 
13r1ta111. Acid Hesse~ner steel, as ~na!~ufacturetl at 
Workington, will he made entirely from n~olten p ~ g  iron 
protlucrd fron~ (:urnherlantl raw niaterials by mechani- 
cally-thargetl blast furnaces. At tlieje works threr 
\)last furnaces will be protlucing ;,,on tons of iron per 
wcek, one of the ftnnaces operatin: at 111:. higli rate rrf 
3,000 ~ I J I I S  per week. The new plant, \vhicI~ is ron- 
trollrtl by elt.ctricity througlioot, :onsists of twtl 25-ton 
azitl Bessr~urr converters, and will Iiav? a capaclt), of 
7,000 tons of steel ~ngots per week. T h ~ s  tlevelop~~~ent 
in tlie manufacture of high quality a c ~ d  Re.;semrr strvl 
shoultl (lo n~ucli to improve the position of tlie Br~t ls l~  
steel intlustry. 

Anotl~rr outstanding (.vent of the montli concrrns tlv 
1xo1luction of stainless steel. Under !lie arrangr~n,.nt 
wl~ich was entered into some :nontlis ago for thr 
a ~ ~ ~ a l g a ~ ~ i a t i o ~ i  of stainless steel interests e . ~ f  'rhos. Firth 
and Jolin Brown, Ltd., at Sheffielti, x i t l ~  thosr of 
Vickers, Ltd . ,  a new company is being registerell ~niclrr 
the nallle of Firth-Vickers Stainless-Steels. Ltd. This 
nrw co~npany will operatr plants which have her11 con- 
sitierahly extended since the fusion wnj t!ecitietl upon. 
It is unrlerstood that facilities fcrr the protluction of 
stainless steels, with subsequent ~naiiip~~latiot~ into 
shrrts ant1 bars, has alrcatly been increaird at thr two 
~n( l i~ idua l  works hy about 50 per cent. 

British Blast Furnaces 
I N  its first report to the Iron an11 Steel Inst~tutt,, thl: 

Illast Fornacr Practice Sub-Co~nn~~ttee, which is a sull- 
con~n~ittre of the Blast Furnace Co~nrnittee of the Iron 
and Steel Industrial Research Council. lays empllasis 
upon the low output per furnace in Great Hritain as 
compared with that in the Dominions. It statrs that 
tlrr average production capacity per iurnace is actually 
Imver in this country than in any of the other inrportant 
iron producing countries of the world, ant1 points to 
four reasons which ]nust be taken into co~lsidrration. 

In tlie first place Great Britain was a pioncer iron 
pi-otiucer, and consequently a number of the oltlcr and 
srnaller furnaces are still in operation. Secontlly, tlir 
blast furnaces in Great Britain serve a widely varying 
market ant1 flexibility has therefore bee11 important. 
111 the thirti place, it should be notetl t l ia~ the furnaccs 
in Great Rritain which have thr lo\vesl protiuct~n:~ 
capacilies are those using lo\\, gratlr iron-he-ari~~g 
n~aterials; fonrtl~ly, British manufacturrrs have riot 
givrn very ml~ch attention to the nrctssit). for grarlirig 
rr~ater~als, wliich has been ar m a t t ~ r  of impnrtancr in 
Amrri ra~~ ant1 ('ontinmtal 11la:;t ftirnacr 11t.ariict. 
Nrvrrllirlrw, t l ~ r  outl,nt per furnacc has slra~lily r i s c ~ ~  
t l u r i ~ ~ ~  rrrt.11t yrars, tlur 1)artly to the s l ~ t ~ t l ~ ~ i ~ - ~ l n w ~ ~  III 
.;0111c of t l ~ r  ol~ler plants, and 11nl.tly to the gradual 
incrrasc of prndnctive capacity of those in operation. 

k'lnanc~al lin~itations alone have retarded the rate of 
progress ill t11is dircct~on, as an\, suhstant~al increasc 
of output at some of the oltler works woultl necessitate 
c.xpenditure on aux~liary equipnlent as well as on the 
I~last furnace itself, and titis has been almost in~poss~b!e 
untirr t l~e  depressetl conditions it] the industry. 

The difficulties of n~aintaining the output of large 
p~.otlucing units during tlir past three or four years 
appear to provide a justification of the Hritisl~ 11olir.y 
I J ~  sn~aller blast furnaces and greater Aexihllity. I I I  
;~(ltlition, with unsized a ~ ~ t l  ungrad~.d ore of low iron 
content, a prolunged tin~e uf conlac1 in thr furnace is 
t*ssrntial, and this has heen a l~lattrr of I~nportancr 111 

l i~l~iting furnace output. Will] 11nprove11 errs which 
arcJ grarlrtl an11 :if poss~l~lr) ct~iicrntralctl, a consitlrr- 
;~l)lc iricrrasr in furnacr ol~tput ]nay 11e anticipatetl. 
I:uturr progrrss, 11 is stalccl, will largt.1y tlelienti upon 
llir nrcessary calr~lal I~rcorn~ri~; availahlr for the> 
~~totlcrnisat~u~i uf lhr t~ltlrr plant.; of Ilrr countr)., an,l 
tlie t'cl~nical solulio~~ of t l ~ r  11rol1len1s of 111t. trtSat~iient ' 
of n~atrrials particularly ores a1111 cokr inv~~lvetl I I I  

t l ~ r  furnace reactions. 

Renewed Interest in Molvbdenum 
:IIJUUT bo patents dealing w ~ t l ~  I I I O I ~ I J ~ I C I I L I I I I  a< ;I 

r ~ ~ n ~ p ~ x ~ t ~ n l  of alloys werr grantrtl in thr l in~tctl  States' 
11ur111g 1932. 111 Innst of ~ I I C I I I ,  thc ~ t i o l ) . l i d ~ n ~ ~ ~ ~  COII- 
trnt is co~nparatively s~nall, a ~ ~ t l  ill others 111olyl111rnu111 
seems to havr hern introducetl with thr ~ t l r a  of " not 
t~~issing anytl~ing " rather than wit11 a ~lrfinitr iti1.a of 
its having a spec~fic function, for it is givt.11 a i  onc of a 
half-a-tlozen or 111orc ele~nrnts Illat " 111;ty Ilr a d d ~ d  " 
in vrry sn~all cluantity. 

Accord~ng to J. L. Gregg (" Tlir A l l~~ys  of Iron ant1 
Rlolybtlen~~m," 1932), ~r~olyl)dcnt~n~, wl1r11 usrtl alnnr, 
srrnls to have little rfiec~ on " u~l-l~c.at-tr~.atrtl " steel. 
In Ileal-trcsatrti wrought or cast slerls wit11 Inore than 
0.3 prr cent. carbon, less  that^ I prr c c ~ ~ t .  of ~nolvlr- 
tlc>nu~n substantially increases t l ~ r  tinsilr str'ngth; ;hi-, 
t.ffect is rerlt~crd with less t11a11 0.3 per crnt. carhon. 
Seve,ral tr~iths of I per cent. of ~nolyhtlt .nn~~~ incrrasc 
lhr strrngtl~ of I~lw-carhon steel ;,t 11igl1 trnlpr.raturcz,. 
I~ut  nlap Increasc susceptil~ility to cl~t~~nical attack. 
lisc.11 lo the extent of 0.5 per crtit., it increases t l ~ c  , 
tens~le anti transverse strength, rndurance li~nit ,  anti 
I~artlnrss, i~nprovrs the high-te~iiperatnrr propertiesof 
grey cast iron, and apl)arently t111t-s not lowc.r 
n~achinability. Steels containing o. I 5 to 0.25 1irr cent. 
of ~nolyl)tlt~nnni and 0.5 to I .  I per ct'nt. of chron~ium. 
wit11 or without 0.4 to 0.7 prr crnt. 14 nlanganese, are 
now 11srt1 rstrnsivrly il l  thr anto~~i~r l~i l r  intlnstry ; slee!s 
containing 2 to 3 prr cent. of nickrl in place of the 
Inanganesr are also usrcl, h ~ ~ t  ill .;nlallrr quantity. 
hfolylj(lenun~ (a.2 to I per cent.) is IISCII generally in 
the so-called nitriding steels, as i t  rnakes tlir extremely 
hart1 skin of iron nitride less t)rittlr. ' r l ~ r  ~lrvelop~i~ent 
of tlie IISC of ~ ~ ~ o I y l ) d e ~ i n n ~  ill tlir linitt*(l States was 
largrly tlu(> to Wills and Pl~illil~snn. Aftrr tlie co111- 
~ianies will, \vliicl~ l'l~illipsotl was connectrti hat1 put 
Itirgr sums of nlnnr). i~ito a I I I ~ I ) ~ I I I I ~ I ~ ~ I I I I  ~iiine arid III~II, 
l l ~ e  t l r ~ i ~ a n ~ l  was loo s111n11 to pa). for l l ~ c  investment. 
1;nllowing t11e rarlirr work of Will.;, I~c~wrvrr, Pliillipson 
~ l r v r l ~ q ~ r ~ l  an11 a~lvrrl  i s r~l  tlir valr~c of 111olyl)11enum ill 
t l~~antilirs of 0.2 or 0.3 per rent. in ~iincl~inr steels an11 
ulti~nately his co~npany's plant had to Itr grratl!, 
rnlarged. 
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Improved Quslities for Cast Irons 
Annual Report of the British Cast Iron Research Association 

'l'kie ;lnliual report of the  British Cast Iron Kesearch Associa- 
 riot^, for  the  year e ~ i d e d  rune 30, 1934, records the  gratifying 
klct tliat the  total incom'e received for tlie year under review 
was the highest in the history of the  As\ociation. 
. T h e  most impel-tant clevelopmeots during the  year refer to 

means of achieving a greater degree of graphite refinement 
ill cast iron, and are  likely to apply to both p ig  and cast 
irons. IVhile the  immediate application is to grey irons, the  
[xinciples iovolved will apply ro the  white, chilled, a n d  
nialleable irons. T h e  ;iiarl;ed etiect of size and distribution 
of graphite on  the properties of cast iron is gelleially recog- 
nised. Much of the ;~dvance  made in the past few years on  
stlength of cast iron has bee11 made by reducing graphite 
size, and this has been rendered possible mainly by the  ~ e d u c -  
tion of the  total c ; ~ r l ~ o n  content. T h e  lo~ver ing of the total 
carbon, however, brings certaiit founding ditliculties in its 
train. T h e  metal is more liable to be mottled or white .on 
pouring, has greater shrinkage in the foundry, and requires 
melting a t  higher temperatures, which nl;ly increase the  diffi- 
culties with respect to refractoriness of moulding sands. T h e  
range of temperatures over ~ ~ h i c h  the metal is fluid enough 
to pour into sound castings is shorter. 

Control of Melting Conditions 

A few vears ago the i\\iociatiot~'. senior metallurgist was 
' ' able to Ilemonstr;ite that hy suital~l\ ,  controlling conditions of 

~ i le l t ing  it  was poisihle to securr ' irons.hoth not only with 
graphite in  the  ordinarv flaky co~idit~o!i but also in a n  ex- 
treniely finely divlded condition known as L'supercooled." 
Subsequently, the  etiect of various gases in the metal \ras 
atudied and it 1 ~ a 5  f o ~ t n d  posaiblt> to change the  structure 
f rom one type to the  ~ t h e r  Iiy treatnlent with s u ~ t a b l e  gases. 
T h e  matter was carried further ;ind it has bcrn possible to 
evolve a process ill whirh, by a suitahle ;1ddition to the metal 
imd a co~nparatively ~ . in ip le  after-treatment while molten, i t  
is practicahle on a lahonitory scale to iecure graphite io the 
extremely divided supelrooled form, r r g a r d l e s ~  of the original 
total carlmn contelit. Previous :ittempts to recure this finely 
divided graphite throoghont ;I h r .~ \  y \ectioli halw been only 
partially sucressful. 1';itent 1,rotectioli for the  process k i s  
heen applied for in the  interest> oI meln!>rr., and comnlercial 
trials are being undert;~ken in ~iiemhers'  foui~dries. By virtue 
of this new treatment it ha< Ibeet~ on\aible, on laboratory 
melts of loo lh. o r  200 Ill.,. to i11crea5t. merha~i ica l  properties 
qf a n  ordinary No. 3 pig i r o ~ i  1)). so per cent. ,  Ivithout altera- 
tlon of composition. 

Alloy Cast Irons 

Fur ther  work has lxen done and several rrpnrts circulated 
on the heat-resisting c:rst irons Silal and Nicr<,ailal. Ahout a 
dozen n ~ e m b e r s  of the  4ccnci:1tio11 are  licensed to produce 
these alloys and their ;~ppliration in servicc presents a numher 
of problems of considerable val-iety and interest. T h e  
oliginal work earl-ied out ill the  1;ihoratories of the  Associa- 
tion has norv heen cotifirn:ed ill papers pr r -mted to scirntitic 
iocieties in or published in  tlie tcrlinical Press of Germany, 
France, and Helgiuni, the  l;~te.;t p;iprr being tliat by Professor 
'I'hyssen, of T.ii.ge, to th?  I r o ~ i  i111d Steel I~ i i t i tu te ,  on the  
occasion of its recent visit tu I.uxemboorg. 

.4 heginning has  l v e ~ i  niadr on the 5tudy of the effect of 
molybdenum, an  etfect which is generally nckno\rledged to he 
of a remarkable char:irter for  the size of the addition made. 
Fur ther  experiments have h ~ e ~ i  made during the year in con- 
junction with niemhers on the p r o d ~ c t i n n  of high quality alloy 
rast irons made bv the  inocnl:itioii process ;lnd members have  
heen satisfied that the  production of such irons is commercially 
quite practicable. One surh iron, made 11). a member and 
containing ahout I per cent. nickel, n-a. rrporteci in a paper 
to the spring meeting of the  Iroti and Steel I~ is t i tu te  as having 
n tensile strrngth of nearly 29 tolls per square inch. T h i s  
i ~ o ~ i  is a Ion- carbo~i  i r o ~ i  rontaining I per cent, nickel. There  
are definite commercial pocsibilit i~s in high quality cast irons 
h ; ~ v i n g  strengths of this order. 

During the  year a report on Reconimendrd Methods fol- the 

l'eating and Control of Foundry Moulding Sands has been 
issued and widely circulated, and i t  is now possible for  atby 
foundry to embark on the testing of moulding sand ~ v i t h  
access to a l l  t h e  necessary information on apparatua and tech- 
nique. Ful l  details of apparatus required and methods of 
procedure are  given in t h e  report and a large part of this 
apparatus has  been designed and evol ted  hy the Association. 
:in appendix to the  report gives inIorn~at ion  on the  choice of 
ai'paratns, with manufacturers and prices, and a series of 
figures is also incorporated giving the results of tests on the  
recommeiided apparatus using sands trom diit'erent parts of 
the  country. A further important report circulated ex- 
clusively to members has been prepated on binders for core 
sands, a large number of hinders-proprietary and other- 
wise-having been tested with various sands. 

Melting Practice 

T h e  halanced blast cupola makes satisfactory progrels. 
I n  the last report of the Association the numher of cupolas 
installed or under construction was forty-one, h a v ~ n g  a total 
honrly tonnage of 275 tons. At plesent the numher of 

.ciioolas installed or under constructloll is sixty-one, havina  
a fotal hourly tonnage of 386 tons. Very satisfactory report; 
continue to come from users. One of these furnaces has heen 
erected a t  the  foundry of Preston and Bishop, Ltd., Clement 
Street, Birmingham. This  furnace was erected in the  main 
through the  generosity of Mr. H. James Yates, Vice-Presi- 
dent of the  Association. T h e  cupola has an internal diameter 
of 24 inches and a rated output of 2.35  toils per hour. I t  
forms an important addition to the  Association's experimental 
resources, not only for making experimental melts, hut also 
for  tests on fuels a n d  refractories. Gratifying reports on the  
halanced blast cupola come from Australia, where the  first 
one illstalled a t  the  works of T.  Main and Sons Pty., Ltd., 
of Melhourne. This  firm has undertaken t o  manufacture aiid 
supplv or convert suitable cupolas in  Australia and a good 
dcal of interest has been 31-oused bv the  successful operation 
of the first furnace whirh was operited solely 611 the  Associa- 
tion's written instructions. Several other furnaces are  under 
construction. 

Some interesting figures \rere publishrd duriog the  year 
by the  Scottish Coke Rese:uch Committee of tests on coke ill 
various cupolas, and the  consumption of charge coke was 
lo\ver in the balanced blast cupola than in  any of four  other 
furnaces used. T h e  charge coke consumption for the  balanced 
blast cupola was 5.45 per cent. and ranged for the  other 
fulnaces u p  to 8.5 per cent. T h e  resnlts of an  important 
series of tests by the  staff of the  Association have also been 
made available t o  members, giving figures for sulphur pick- 
op, carhou pick-up, metal loss, and production of s lag  i n  two 
diRerent typec of cupolas. T h e  variation of composition in  
i c l a p  nonnally makes these figures diiticult to ohtain, hut, in 
the  tests referred to, careful estimatio;is Irere made of t h e  
irhole of the  material hoth entering and leaving the  furnaces. 

Development Department 

'She Development Department of the  Association deals with 
technical inquiries from members and with application t o  
members' works of the  discoveries made in the  laboratories. 
I lur ing  tlie year bver i,rw inquiries were received from 
members and reported upon, and a large numher of visits 
were paid t o  memhers in connection therewith. W o r k  of a n  
important and interesting character frequently arises f rom 
problems and inquiries submitted by members. Last year, 
follo\ring difficulties which were evident in the  process of 
vitreous enamelling cast iron, two meetings of menihers were 
called to discuss the  situation and a general report was suh- 
sequently circulated. T h i s  year the  matter has been followed 
u p  experimentallv with the  aid of samples f rom members 
shon.ing the  diffi&lties complained of and a report has been 
prelxtred on the  way the defects arise. Another report has  
Iheeti prepared on t h e  causes of phosphide extrusions on the  
surface of castings, d i c h  have caused rotisiderable difficulty 
from time to time in the  industry. 
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I I u r i l ~ g  t l ~ e  yea1 tireoty-fibe research r r l ~o r t s  were issued or 
III;I~~ ;~vai lable to ~ n e n i l x : ~ ~ .  l ' i f t ~ t : ~ ~  Ibur('au  ports and 
r i gh t  tr:ruslatio~~.; ir-ere ; ~ l w  isaued during the ye;ir. .A com- 
plete l ist of research reports, bureau reports, 2nd translations 
taaued dur ing the year is given as ;in appendix to the 1,eport. 

The most important d r~e lopmen t  dur ing the ye;ir has krli 
the sclierne proposed by the As~nc ia t io~ l  fur the establishment 
of a Bri t ish foundry h igh school, co~ i i l i l r t iog the superstruc- 
ture of the scheme of national foundry educatio~i referred to 
; ~ l ~ v e .  The proposals were approved hy the ICduc:~tion Com- 
n ~ i ~ t w  ;lnd 1;iter ly the Coui,cil, ;lrtd narious I x~d i r s  concerned 
Ih;~ve 1~ee11 i ~ ~ v i t e d  to support the acheme. 

I t  is proposed to est;iblish a coursr i n  fuul lding last ing one 
;ic:l~lelnic year ;ind providing i i ~ s l r u c t i o ~ ~  of tlie highest type, 
II~~II I I I I ~ ~  to tllose ivhu :ire i l l r ~ i ~ d y  ill th r  i ~ l d i ~ ~ t r y  and i r hu  
h;~ve demulutrated their r;lpacity for r xe rc i \ i l ~g  higher rc- 
~ l~ons i l~ i l i t i r . ;  i n  it. I n  the m;ljority of cast,< r:uldidates a-ill 
1h;lvc Ih;~d >uitable pr r l iminarv  cduc;ttion or  wi l l  have take11 
:l([~;[llt;~jie 11f ~~ i l r t - t i l l l e  Iitcilitit,' ill thll ~\.l' l l l l lg technici~l 
.~chools and collt~gr.;, ~noiv :~i.;iil i~ble t h roug l~o l~ t  the c ~ u ~ i t r ) .  
'The ~ ~ u n ~ b e r  of stodentr iv i l l  ~ i o t  I x  allon-ed to esrred a suit- 
;~ l ) lc  t ~ i i ~ ~ i n n o m  ;III~ i t  is hoped to ia~ l i lngr  fur thr  \peci;~lis<~d 
t r ; ~ c h i ~ ~ g  to l~t,  ill th r  1>;11i(l\ ut I I ;~~~IIII ; I~~~-~II~~~II ;11i(1 recog- 
~ l i ~ e d  ( '~pertb ill thr  i11d11~1ry. I t  i b  ]brn11u\rd to pay visits 
e;icR i v ( ~ l <  to f01111(1t'irh ~IIICI t l l  Ililvt. onre a !e;~r :I visit to 
u thr r  p;~rtn of the cou~,try. Such ;I courar should :~pp(!;~l to 
l l~o<e III~~I nv1111 ;ire, or ~ h o  Iinpe 111 I ~ f ~ r o ~ n e ,  fuu~idry  lli:il1;iger>, 
~~ILIIICII~ etigint!e~., ~ULIII(I~~ c l i v r i ~ i - t ~ ,  iot~n(ir? ~i~rtal lurgi\ t . .  

I ) u l - i ~ ~ g  tlre ).ear I h r  I ' ~ ~ i v r r s i t y  of S l i r%~~lc l  ;11111ooi1crd i ts 
\ v i l l i i ~gne~s  to t , s t i ~ l~ l i \ l ~  :I course ill 111eti1llurgy soited to 
fouodrrs l<' :~di l~j i  to ;I drji~-t.r, The]-? ii 110 ~ v e r l i ~ p p i n g  
Ibrttvrt,n I h r  two .r l~t.~~~r.,  ior thc Shr~fl i r ld ncl~~vnt. irill ;~pp ly  
?~aenti;lll). to ullll,~rgr;ldu;ltc~5 i;.hlr h;lve h:ld 110 r ~ l i t ~ r i r n c e  of 
t h r  trade, j rh i l r  th r  \ \ w r i ; i t i u ~ ~ \  ~~r , rpr~\ :~ l>  c o ~ l c r r l ~  tho.e 
:III%ICI~ i n  t l i r  industry. 

Finance 

'l'he ;irco1111t5 , i r c ~ ~ l ; ~ t ~ , d  to m e ~ i i l i r ~ r ~  nit11 t l~ i .  yr;~r 's report 
s l ~ ,~ i r  ;L tot;il i11ro111e of L111,O32, ;IIIII ;I r r ~ ~ l i t  II;II;III~C OII the 
year', n.url<i~i:: of ,115F. I l n t i l  t l i ~ .  c~ i r l  tf thp !.1,;1r 1030.31 
thr. AwJciation i w s  ill r c c ~ i p t  frn111 H.M. ( ;overnrnr~~t  o f  :I 
c ~ ~ i ~ ~ i t  of 4 f o ~  L (111 i ~ ~ d u s t r i i i l  s ~ h s r r i p t i m i ~ .  The i11cre:ise i n  
fiidustrial s~~l )scr ip t io~ is  f r o ~ n  1023 !'.;I' of  91ch e charactt,r 
that the g1.;111t g r ; ~ d ~ : ~ l l y  increi~ir(!  OII t h i l  lbasii frn111 &,WO 

per ;l!inum to ne:lrly L5,mo p r r  ;ilillum. 111 I I J , ~ ~ ,  Ihoivrvrr, 
;I change took pl;lrc ill the rund i t i o~ i i  of ~ I K I I I ~  ixnd t l i r  i \swria- 
ti(i11 i v ; ~  ~-equir~,(l to i!lcre;~sr it, i111I~!\tri;11 sup~lnrt 1,) q11;11ify 
f u ~  ;L ~ l i ~ ~ i i n i ~ l ~ t ~ ~ l  XI-;~II~. 111 thv a ~ ~ r r < , e d i ~ ~ s  t l i ~ec  yc:1r5, the, 

In,t of ~ v h i r h  ib.the ye:ir 11uw u l ~ d c r  re1 icw, tho Aasociat iu~~ 
t.;lr~it:<l gr;wt of L 3 , m  Iby recrsiving i n  i ~ ~ d ~ : h t r i ; ~ l  ' ~ub~c r i p t i o~ i s  
LO,zjo, A(1,500, i ~ n d  A 7 , o  respectivrly. l'hc incolne ~~IIIII 

indui t r la l  source* plus thr  g r i ~ n t  yicltlt*tl, for the year cnd i l ~g  
June 30, 1934, ;in . i l lcon~r III c~rc.5 ot th;tt I~I any prerioua 
!car, the very n~;ttcl-ial droll III tlic g u n 1  having during this 
period bee11 gradually olfiet. 

.As a result of ~ i ego t i a t i o~~ ,  i v i r l ~  the, ,\dviholy Cuuncil of 
the l>.S.I.K., a neiv gr;unt ofler irss rcceivrd from them on 
July 31, ,034. l'he tel lnr ( r l  thi, utl'er :~ctu;llly apply to the 
c u l r r ~ i t  t i~ial icial  yt,:~r, ir.lilrh IH.~;~II ,111 I u l y  I, i111d to the 
four years f o l l < ~ w i ~ ~ g .  'l'hrsc trl-mr ;IF? of a gene~o l~s  char;~cter 
and should stilnul;~te the i~i~luhtr!. tu q11;llify lo r  the grant 
~vh ich t h r  ( ; av r r i ~ l i ~c~ i t  h;~a I I I I ~ ~ ~ ~ ~ I ~ P I I  to 11i1y. Briefly, i f  
the ilidustry irill inereale i t *  sul)script io~~ i l ~ ron i c  to the t\hbu- 
ci:~tloll Iby L1.w per annonl, thl. (;ni.rrnl~irlit w i l l  illcrease 
it. g171nt 11). L2,ciw per ~IIIIIUI~I. I f  tliv i~~(lu,try nvill s t i l l  
f u ~ t h c r  iucreav i ts suppurt, the ( ; o n r r ~ ~ n ~ c ~ i t  i h  p r e p ~ e c l  to 
p;~! 4 for L up to ;II~ ;~ddi t i<~n;~ l  litlait <I( ,c3,joo dur ing the 
t ire yr;~rs fnr \ rh i rh  the offpr <r]~t,~:lt,,.. 'l 'hr j i l . i~~t  is t h u ~  
i~icre:~,r~l ~II  the fir,t 11l:1ce frn111 ,13,cim 10 L<,wx) ;IIIII ill COIII- 
~ n n ~ n i r ; ~ t i ~ ~ i :  thv oil'rr t h r  :\clni.or) ( ' r n ~ ~ r i l  111;iLr i t  clear that 
t l i r  ; i ~ l d i t i n ~ ~ n i  *IIII~ it ,It.\ig~l(.<l to VIIC~,III.~I~(' I c )~~g-r ; i~ ig f *  111- 
\ t ~ ~ t i ~ z ~ t i ~ > ~ ~  !vliich i t  i, diIIir1111 for ;III i ~ i ~ l i \ ~ ~ l ~ ~ : i l  ti1111 to c a ~ r y  
1111, ;III~ ~ l i l l i r ~ ~ l t  ~ v r ~ !  f w  ;I rv,i,:~rrl~ : ~ \ ~ o r i ; ~ t i o r ~  to r o ~ ~ t l u c t  
without adr<!u;it~, funcl.; ;~II<I 5li1tT. 1%). t:lkirlg fu l l  ;ld\.illlt;l6~ 
r l i  th r  r t tendr< l  oH'~,r thv :\..oci;iLion c:t~i i11crri14r it, t0ti11 
i ~~cu t i ~c ,  to L20,w TIIT 21111111111, LS,;IW ~~OIII  ~ I~I I I~,  t111cl LI I,;W 

frr1111 the i~idu.;try. 

Support from Firms in the Industry . 
'1'111, :\\wci;ltioo 1il11.1 look- ill 1111. 111ili11 lor this inc~ea.ed . 

5uni to thme firms ill t l ~ c  i ~ i dus t l y  who ,  i ~ l t l ~ o u g h  eligihle fur 
nlemlir~ship, (10 11oi yet supl~nrt i t .  ;~n(l  ;~rrailg?lliellts ;Ire 
I)f.ing 111acle to e~~de :~voo r  Lo secure thtsir i ~~ te reh t  itnd i tdhesio~~. 
The o t f c~  ~lrcenait;~ter r :~ i r ing not only Ll,ooo for this yv:ir 
Ihu~ ;II~ additional LY75 11rr nn1111n1 fur r;lr.Ii o l  t h r  four socecd- 
i n g  yrars 

.\t tlie cl,lrr of the ) . ~ i ~ r  tI1t1 t (~ t i i l  II~IIIIII('I I I ~  0r11in:~ry ;111d 
tr;lde ~ n ~ ~ n i l ~ r r c  i v ; ~  308 i lnd of i ~ ~ h o c i i ~ l t ~  III~.IIIIX>~~ 01 .  Atl i l i ;~tvt l  
ai.;oci;ltioll.; of nian~~f;ict~~rpl... l1:ivr ;I ~ i ~ ~ ~ n l ~ v r * h i l i  r ~ f  39, the 
tot:ll ubs r r i h i ng  memh.~sh ip  thus I)r ing 40s. 

I;olloiring hi.: . r r i o~~s  ill111.>5, hlr .  J .  I:. E'lrtchrr, 
M.l .hlrch. l<.,  i rho ha> :~ctcd :I\ ('1111.;ult;int 111 1111. : l>hociat io~~ 
, i~ i rc  192.t~ ira. cn111p1~1 led to I eIi11q11i.11 \OI~IV n f  hi5 xrt i !  c 
~vnrk ,  and t h r  (.'or~~icil 111;id~ ;I~I;III~I,IIII,I~~. for Mr .  F. 1.  
('onk, \f.l.Iferll.l<., to ; ~ ( I v iw  0 1 1  111;1tt<~t'~ in \!,hic11 hi- grt,ibt 
~ Y ~ X I I I , I I ~ ~  of thv i111lu.1ry \VOIII~ 11. I h ( . l l ~ f~~ I .  

Some Recent Metallurgical Patents 
Refining Metals 

hl0l:r~:s l l l<~t~l l .  ~lllll ;l!loy> ;It'(- ~ lur l t i l~c l  l l r  rl!fllll~~l I1y tl1c 
;~clilition of c n ~ n ~ ~ o n ~ ~ d s  of ~~~~~~~~~~~~11, or Ixrl-OII ~ r r  both ill 

;~dn~ix tnre  ivi lh ferrocya~iicle., p : ~ r t i c l ~ l a ~ - l ~  ; ~ l k ; ~ l i  frrro- 
cy;l~~ides, w i th  or without 11!r ;idditir,n of \ l a g - f o r ~ n i t i ~  
:11:1teriala sucli as silica, c i l i r ;~ t r i ,  rrr ;llt;ilies. The treatment 
u f  copper, nickel, brass, b r o ~ ~ z e  :111d (;crlil:in d v e r  is referrecl 
I .  1Sre Spccif icat io~~ KO. JI;,SSI of Ikutsche (;olcl- ond 
Silber-Scheideaustalt Vorm. IKorsilrr.) 

Austentic Steel . 
!\trsI'F\~I(' nteel, re-irt;lllt to rorrui iol l  at ;~hout jmo ('., coli. 

t i i ini l ig 12-30 per cent. of r l l r o l l ~ i ~ lm ,  0-30 per cent. of niclcrl, 
;III~ Ie?< th;111 0.3 p r r  rf3nt. o i  r;ltIbot~, ro11t:iin~ :II~O 1niol1i11111 
;uld tantnlulll, t l i r  proportion o f  ~ ~ i r , l > ~ o m  I~c in j i  greatrr than 
that of tantaluni. 'l'he suln of tliv ~ i i o l d l l t i ~  ilnd ~;III~:I~UIII mil\. 
Ibc up to ;~hnut l o  per rrnt. ,  :nid i, 11r~fcr;~l)ly : ~ t  lr;1.;t l o  t inirs 
the c ; ~ r l ~ i ~ n  c n ~ i t r ~ ~ t .  'I'IIP :IIIIIVS  re 511it;111Ie for ~ i~ ; l l< ing 
fusio~l- ivr ldrd ilrticlrs, for 1'*i11>1/1lr, o~y :~ r ( ' t y l r ~ l ( l  nv~ ld rd  
a i l  I I I I ~ I I  I o r  I I I I ~ I ~  I i i .  \ I I U I I ~ ~ I ~ ~  

of n i r ~ ; r ~ ~ r ~ i r l ~ l l l i l l l l l  rll 't ' l~i (':1rl1 ~ . c i l l t ; ~ i l l i t ~ ~  :I .~l,lrilird II~I~)OI- 
l i w ~  41  0111 ,  of 1111. ~ i ~ r f i ~ l ~  \ : I I ~ : I ~~~ I I I I ~ ,  l i l : l ~ ~ i ~ ~ t ~ ~ ,  IIIIIK~~CII, 

III:III~UIII, /irr01li11111. :IIII~ tanlitl111i1, : 1 1 ~  :11\o ~ l r r r r i l ~ r d  by n.:~). 
o i  comp;~rison. (Scr Sp~r i t ic :~ t ion No. 41 4,:) I of 1''. M. 
R a ~ k r t ,  nnrl R. Franks.) 

Corrosion-Resisting Iron Alloys . 
.\ 1 ~ 1 1 a ~ O ~ I I I ~ - l ~ E B 1 ~ r l K l ~  irrlll :11It1y coikt;lins lesh t l l i ~ n  O.O; 

~ x ' r  ce11t. o f  carlxnl, 0.2-u.il plir rei l l .  o f  n1;111g:~nr%r, 0.2-0.6 per 
L P I ~ ~ .  of .ilico~i, I?+ t1ii111 o.cu 11er ce111. of phospli,~rus, Ieha 
thilli 0.01; per rent. of <II~~I~III, 0.3-n.0 I"". ct,111. n f  copper, 
i ~ n d  0.01-0.15 p1.r ce-111. 11f t ~ i ~ i g s t r t ~ .  1.Re :~llo). m:iy he made, 
for examplr, i n  :II~ nprn I 1 ~ 1 r t h  or ~ ~ l v c t r i r  furnarr,  lby refining 
undt,r ;i !cry c a l c a r ? ~ ~ ~ ~ ~  hI:lg to o l~ ta i l i  :I v ~ r y  -oft  iro11, re. 
lnoving the slag and l o ~ l n i l ~ f i  ;I frt..li lill~r sl;~g, : ~ n d  ;~dd ing 
tungsten and rnanganr-I,, r op l~e r  lwinp ;~~ lde ( l  at any stage i n  
the process. (See Sperif i rat in~r Kn. 41 1.81~; of Soc. Anon. 
~ l r s  Hauts-l:ourneaux Forp.rs r t  .\~.i~.~ir. ile I'ompry.) 

Magnesium and Manganese 

MA(;SI<VII,II, I~I;I~II~S~II!II !iv:~51~L, ;I~II I~I;I~III,\~~I~ :tlloys 
p1otected agai11.t o s i d ; ~ t i o ~ ~  dur ing ~ ~ p r l . i ~ t i < ~ ~ i r  rarr ied out at 
rlevated trmprlaturt,s, i i ~ r l ~ l d i ~ ~ g  r l iv l t i~ ig  ; I I I ~  r ; t < t i l ~ ~ ,  11" 
i ~ r t t i ~ h ~  t h r  ~ i ~ ; i t r ~ i : i l  iv i t l i  I I ~ ~ I I ~ I ~ : ~ I I I O ~  oil$, \IICII ;I\ p r t r ~ ~ l r ~ ~ ~ ~ ~ ,  
ur  1ni1ir1;11 oil, or ~ l i ~ t i l l : ~ t i o ~ ~  I~I~I~II,~. t l ~ ~ , r ( , o [ ~  11Iiic11 Ibrro111e 
i p o r  I I t i i t ~ r  0 1  ~I;! I I I I I~, h l : ~ j i ~ ~ ~ s i r l l l ~  
i i l ~ l n i~ i t . ~ l  I I ~  lln ~ ~ r o r v i w - .  ~ l r , - r - i i l ~ t . i  III S~,~,<~~IV: I~ IC~~I .  102!S3j 
:LIIII 3T1,115, 111:ny 11,~ ~ I ~ I I >  ~ I I  111,. v ~ l i ( l  .1;311,, lr0111 I ~ I ; I ~ ~ ~ ~ ~ ~ . , ~ ~ ~ ~ ,  

I ; I  I I  I 1 1 n  1111 I I I ~ I I I I  I .  ( t i re 
Specific:~tioli So. 4 1 4 , j j j  u f  O r ~ t r r r r i r l l i s r l ~  . \~ i~r r ik ;~n isrhe 
Fvlagnesit :\kt.-Ges.) 
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Zinc Smelting 
THE zinc industry, notwithstanding the expansion in 
output, reduced cost and improved efficiencies, has not 
up till now given the Imperial Smelting Corporation any- 
thing like a fair return on its capital expenditure. This 
was the view expressed by Sir Robert Horne, when the 
Corporation held ~ t s  annual meeting on November 12. 

H e  was of the opinion that nothing else could be 
expected when there was a decline to the extent of 25 
per cent. in the price of zir~c in October as compared 
with the average of the last six months of 1933, which 
was by no means high. 

In the past few years the Imperial Smelting Corpora- 
tion 4as almost completely reorganised the zinc industry 
oi  this country. In 1932 production of zinc was under 
24,000 tons; for the first six months of this year it,was 
a: the rate of 50,000 tons; and it is now nearly 70,000 
tons per annurn. With fair prices it might soon reach 
75,000 tons. There is, however, an import duty of 
to per cent. on foreign zinc, and this import duty, if 
it had been made fully operative, would have given 
some help to all concerned. In October, 1932, however, 
when the imposition of such a duty was under con- 
sideration a t  Ottawa, an error was made which had the 
effect 01 weakening the position of the zinc producer in 
the United Kingdom. Under the Ottawa agreements 
the Empire producers-that is, those outside the 
United Kingdom-are required to sell their metal in 
Great Britain at what is said to be the " world price," 
which is defined as  the London Metal Exchange official 
quotation. This quotation is on the basis that the 
duty is " for buyers' account," but any article on which 
duty is still to be calculated cannot (in an official 
market) have the same value as an article quoted " duty 
free," and any effort to secure price-equality between 
the two must therefore have a continuous deflationary 
influence on the price of the duty-free article. 

Zinc Die-Casting Alloys 

IT was the discovery of the remarkable influence of 
aluminium on the behaviour of zinc-base die-casting 
alloys which r a i s d  these alloys to the status of engineer- 
ing materials. Much important work in this connection 
is of American origin, but in Great Britain such alloys 
are now manufactured by National Alloys, Ltd.,  which 
is contro!letl by the Imperial Smelting Corporation. A 
recent article hy A. Rurkhardt (" Metallwirtschaft," 
August 31) deals with these alloys and reviews the 
influence of different components anrl impurities. I t  is 
pointed out that the first zinc die-casting alloys had 
rather poor properties, as they contained zinc of low 
puritv, and corrosion ant1 ageing phenomena gave rise 

in Great Britain 
to marked deterioration of the mechanical properties 
and dimensional ~nstability. 

The introduction of purer zinc (0.05 per cent. lead) 
was the first step towards improvement, but still more 
linportant progress was made with the addition of 
magnesium, when the impurities detrimental to 
corrosion were rendered almost co~npletely impotent. 
The transition to a more highly pure zinc (gg.99 per 
cent.) gave slight but definite dimensional instability 
over a long period and a marked decrease in density, 
but the abolition of copper was the final stage in the 
improvement of these alloys. 

All zinc die-casting alloys contain aluminium, for 
zinc exerts a strong disaffinity for iron and no element 
cther than aluminium is known to diminish this dis- 
affinity. Intercrystalline corrosion, however, is ac- 
celerated by the addition of aluminium, but is slowed 
down by copper. The ageing phenomena brought 
about by copper segregation, however, have such an 
unfavourable influence on the tenacity and dimensional 
stability of the aluminium-zinc alloys that any advan- 
tages gained by the inhibition of intercrystalline corro- 
sion by copper are outweighed. The lead content IS a 
determinative factor in the corrosion-chemical sense, all 
such alloys being liable to intercrystalline oxidation if 
they contain lead, and with the inevitable lead content 
of the virgin zinc it became important to find an 
addition which would compensate for the corrosion 
provocation of the lead. In this coinection magnesium 
has proved to be of great service, the chief disadvantage 
being an increase in the hot shortness of the alloy. For 
a magnesium content above 0.05 per cent. the alloy is 
less easily injected into the mould, and the casting 
exhibits hot cracks a t  areas of transition from thick to 
thin walls. Of all other impurities, tin has the most 
detrimental effect, which is similar to that of lead but 
wider. Even a tin content of 0.001 per cent. is liable 
to give rise to intercrystalline corrosion. 

Iron-Aluminium Alloys 
THE addition of varying quantities of aluminium to 

certain base metals has already been found to be of 
immense value. For instance, aluminium brass, which 
was developed by the British Non-Ferrous Metals 
Research Association and used principally for con- 
denser tubes in marine service, owes its sea-water 
resistance to the formation of a very hard and self- 
forming film of alumina. In another direction there are 
nitriding steels which owe their high abrasion resistance 
to a film of aluminium nitride produced by treatment 
with ammonia. 

The results of fundamental research into the physical 
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properties of iron-aluminium alloys were given in a 
paper which C. Sykes and J. W. Bampfylde read before 
the Iron and Steel Institute, a t  the Brussels meeting, in 
September. The alloys were made in electric furnaces 
using either high-grade fireclay crucibles or a furnace 
which was lined with magnesite, the high-grade 
Swedish iron being melted first, and the aluminium 
being added after the removal of any slag which was 
present. The carbon content in the final alloy was 
about o.c$ per cent. Melting losses varied with the 
composition of the alloy and also with the state of the 
iron before the additions were made, but were quite 
small with alloys of 10 per cent. aluminium and up- 
wards. Production of ingots and sand castings was 
rather more difficult than in the case of ordinary steel, 
especially wlien the aluminium content was high. In 
sand castings a high pouring temperature and a good 
head sufficed to give a smooth finish to the casting. 

Alloys containing up to 16 per cent. of aluminium 
could be readily forged and rolled hot. Those contain- 
ing up to 5 per cent. were ductile, could be cold-worked 
and were similar in properties to pure iron. On tlie 
other hantl, those containing from 5 to 16 per cent. 
were quite brittle in ingot form when cold and needed 
to be worked hot, but even then they required careful 
l ~ a n d l i n ~ .  That the aluminium content necessary to 

cooled a t  intermediate rates. In some alloys, the air- 
cooled specimens are harder wlien cooled from a high 
initial temperature: in others, tlie hardening effect of 
high initial temperature is only observable when a 
slower rate of cooling is eniployed. The hardening is 
not due to persistence in tlie formation of martensite a t  
these slow rates of cooling, but to the partial breakdown 
of a solid solution which is preserved in the super- 
saturated condition by faster rates of cooling. This 
solid solution is present in tlie Inore rapidly cooled 
(water-quenched or oil-hardenrtl) material, and can be 
caused to precipitate its dissolved constituent by suit- 
able re-heating treatments. 

In order to obtain the full eflect of temper-hardening 
it was not necessary to exceerl 0.35 or 0.4 per cent. of 
vanadium in any of tlie alloys cxarnineri. A further 
increase in vanadium had no atlva~~tageous eflect on the 
properties of the steel. In actual practice, less than 
0.3 per cent. of vanadium is usually employed, but the 
extent to which the properties of commercial vanadium 
strrls arc alfectrrl by temper-l~ardctii~~g, antl the condi- 
tions of initial temperature, rate of cooling and time 
and temperature of terupering which are required to 
rrveal the effect, have not been invcstigated. I t  is clear, 
liowever, that temper-hardening may occur in steels 
wit11 as little as 0.15 or 0.2 per cent. of vanadium. . 

prevent-oxidation Increases with the temperature was 
found to be ouite definite. For service at temperatures Selenium and Tellurium 
below 1,100' C., however, there is veqi little point in WITHIN the last few years tec!lr,ical interest in 
ado~ t i l l g  alloys wit11 an aluminiunl content in excess selenium and telluriun~ has increased. The companies 
lo Per cent., particularly as ease Of manufacture that h~tlierto found no market for thme two elements 
is increased by decreasing the aluininium content. At are now working the dllnlps previously set aside J S  
higher temperatures the maximum 'Ontent useless material. Apart fro~n the large consumption 
possible wit11 ability to fabricate, namely, 15 Per cent., of selenium in the manufacture ot red :lass, the Inore 
is desirable in order to allow a considerable life before important application of selenillln Is in tile new p~lolO. 
breakdown occurs. electric cells. Consumption of tellurir~m has increased 

Vanadium in Alloy Steels 
THE influence of additions of vanadium to carbon 

steel, and to steels containing nickel and chromium, was 
described in a paper which H. H. Abrani also presented 
a t  the same meeting of the Iron and Steel Institute. I t  
was pointed out that the addition of vanadium causes 
an increase in the hardness of quenched carbon steels 
and steels of low alloy content, such as 0.65 per cent. 
chromium steels. I t  does not affect the maximum hard- 
ness of water-que~shed alloy steels of higher alloy con- 
tent, but it has a marked influence on the hardness of 
of these steels when they are cooled a t  some slower rate 
or wl~er~ they are tempered within a certain range of 
tempering temperature. 

ruore than three-fold within tlir last few years, due to 
the rliscoverv, on the Dart of U. C. Tainton. that small 
adtiitions oi  tellurium to the zinc rlrclrcrlyte facilitate 
the elimination of the very objectionable cobalt 
impurity. In addition, Profrssor F. (:. Alatlirrs, of 
the University of Tntiiana, has successfully tlen~oti- . 
strated the comparative rase wit11 wli~rli tellurium can 
he platetl nut from fluorirle solutions. Tlir deposit thus 
obtained is extremely resistant to corrosion, even in 
acid and in strongly basic atmosl>lreres. Roth selenimn 
and tellurir~m can be extracted from the slinirs w11icI1 
are produced a t  electrolytic copprr refiri~!rirs, but it has 
been said that the copper refinerirs of rlir United States 
anti England coultl produce little more than 200 tons 
of selen~um ant1 loo tons of teiluriun~ annually. 

When steels containing vanadium are rapidly coolerl 
f ~ o m  a high temperature and are then re-heated a t  New Uses for Copper - 
5o0° to jm3 C., temper-hardening is induced to an 
extent a~liicli varies with the composition and previous 
trratn~ent. This temper-hardening is shown by low- 
carbon anti mrtliu~n-carbon steels antl, to varying 
degrees, by all the alloy steels which were examined, 
being most pronounced in the nickel and nickel- 
chromium steels containing about 2.6 per cent. of 
nickel and being favoured by cooling from a high 
initial temperature. In alloy steels containing 
vanadium, a high initial temperature does not increase 
the hardness of the quenched or the very slowly-cooled 
specimens, but it influelices the hardness of specimens 

THF: tlevelopmrnt of new uses for copprr also offers 
many opportunities. Up to t l ~ r  prrsmr, progress is 
chiefly dur to newly discoverrtl properlies of tlie mrtal 
or its alloys, or merely the suhstitutitari of copprr for 
some other ~nrtal which has hithrrto applictl itself to a 
particular industrial use. Examplrs of 15rogress falling 
into the second category include !he use of copper or 
hrass water pipe, and tlie use of cnpper as a base for 
various types of platrrl gootis. In the first category 
can be placed the recent introduction of very thin 
copper sherts, backed with tarrrd fabric for roofing pur- 
poses. The alloying of copper with beryllium to prn- 
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duce a material which may be p~ecipitation-hardened 
by heat treatment a t  low tenil~erature, is another 
d~rection in which progress has been made. This heat 
treatmrnt alloy is suitable for springs and similar uses 
where resilience and res~stance to fatigue are required. 
A small percentage of copper in steel permits the appli- 
cation of low temperature heat t rea tm~nt  to increase the 
hartiness of the alloy without quenching, and should 
prove to hecome valuable where :he size or shape do 
not allow quenching. 

Case-Hardening by Cyanide 
I T ~ s r ~ o ~ s  to the Machine Tool and Engineering 

Exhibition which was held in London, November 8-24, 
were ~nviteti to hring their own samples for case- 
hardening treat~nent a t  the stand occupied by Imperial 
Chrnlical Industries, where a small case-hardening 
furtiace was turning out loo Ib. of work per hour, heat- 
treated or carl,urised to a depth of 0.005 inch. 

The (:assel methot1 of controlled case-hardening 
ese~l~plifictl hy this furnace differs from pack-hardening 

" in that instead of employing a compound in the solid 
state as thr means of introducing carhon it uses a case- 
hardening agent in the molten state. The bath consists 
of so(liun~ cyanide and sobium carbonate, anti the melt . . 15 lte>t at a temperature of ~oo"-g50~ C. Some idea 
" L 

of capability of this method may be gained from the 
fact that with a bath of 50 per cent. cyanide strength 
a t  95o0 C. a case depth of 60 thousandths of an inch 
can be conferred on any mild steel parts after six hours' 
treatment. The depth of " case " can be judged 
accurately according to the period of immersion and 
the temperature of the bath. The temperature itself 
can be accurately controlled by a thenno-couple which 
is immersed in the liquid alongside the work, and the 
actual temperature of the work is thus shown on the 
pyronieter. There is no decarbonisation, and sealing 
is also avoided, as oxidation of the parts during trans- 
fer from the furnace to the quenching tanks is obviated 
by a fihn of salt covering all surfaces. 

This method of case-hardening ensures a tough core 
and perfect finish, with absolute uniformity in the 
finished work. The even heating which is obtained 
with a molten bath reduces warping and distortion to 
a minimum, but where distortion is absolutely unavoid- 
able a new deep cementation compound, produced by 
the Cassel Cyanide Co., can be used in the ordinary 
case-hardening bath. The " case " depths thus 
obtained are deeper than those conferred by a cyanide 
bath, and have the advantage of being glass-hard for 
over half of their depth as compared with a third of 
their tiepth for metal treated in a cyanide bath. 

Modern Cast Irons in Chemical Engineering 
Marked Improvement in Resistance to Corrosion and Heat 

:\sY r o n ~ i ~ l c r a t i o ~ i  of  modern cast irons in chemical engineer- 
i ~ i g  should rtrictly he prefaced by a definition of cast iron and 
alro I]!. a dctinition of the  chenlical industry, a n d  neither can 
I)e put into clts:irly-marked categories, said Mr. J. G. Pearce, 
hl.Sc., l'.Il~*t.P., Director of the  Rrltish Cast Iron Research 
.\r\<)ci:ition, :it the ootset of ;i paper on " Modern Cast l rons  
in Cheniic:tl I.:nginrrring," rmtl a t  a meeting'of the  Chemical 
F:nginerri~lg Group, v h i c h  was held in  London o n  Novem. 
lies I,. . l I r t ; l l l u r g i r a l l ~ ,  2111 iron-c:~rbon alloy is regarded as a cast 
i r o ~ i  \r hen its c:irlwn content is allovr ahout 1.8 per cent., a n d  
;I- a 5tcel when tlir carboll is l ~ e l t ~ r r .  T h e  presence of other 
rlcnirnts,  l io~rr \ . r r ,  a l t e c  this figusr, and some materials, such 
a; the higli-chroniinm cnst ironi,  are true cast irons although 
t h d r  c:u.ls~n rontent is very small.  Cast irons usually contain 
f lee  grnphitt., hot thi.; i~ not necessarily true of the  white 
cayt iron\, ;lnd gralihite is occasionally fonlid in the  steels. 
:I ronvrni tn t  tlrhnition avoid.: reference to metallurgical con- 
sider;itions and ron4iders cast iron.; as irons capable of being 
cagt rritll the  ordinary recourres of an  iron foundry. 

Uniformity in Structure 
hlodrrn r a i t  irons 21-c much more uiiiform in structure than 

their p r e ( l r c r ~ s o ~ i .  Iron trill nnrnially take u p  carhon to the 
eutectic value of 4.3 per cent. This  figure, said hfr. Pearce, 
is lowered 11y thr  preteiice of other r l rments  normally found 
in ca<t iron, not:~l)ly silicon and pho<phorns. Thus, a n  iron 
co~i ta in ing 2 per cent. ~ i l icol i  and I per cent. phosphorus 
a i l1  havt. n rutcrtic c:lrhon value of 3.4 per cent. W i t h  the  
:lid of silicon, which l ~ r e a k s  down o r  graphitises the iron car- 
hidr which this carhon normally form,, the bulk of the carhide 
r a n  he converted to iron and gmphite, a process tha t  is also 
facilitated hv slow cooling. T ~ P  foonder uses silicon, suited 
to t h r  section to I)e cnst, to producr a grey and machinable 
c : ~ ~ t i n g  from what I\-oulcl otlierivi.;e he rrliite iron. T h e  
carl~oli rrmaining in conihination i~ in the form of iron Car. 
bide (cementite), rxisting n'ith iron ({write) a s  the finely- 
laminatrd dupl(bu-structorr penrlite. 

An iron or steel is usually fu!ly pearlitic \rith 0.9 per cent. 

car l~on in the  comhilied form. Combined carbon in greater 
cluai~tity exists a s  massire iron carbide o r  cementite, which is 
normally unmachinable, and arises, unless deliberately 
wanted, from too low silicon or too rapid cooling. Con- 
versely, with too high silicon or too'slo~v cooling, the  pearlite 
carbide breaks don,n to graphite and iron (ferrite). Castings 
formerly tendrd to be niised structures of graphite, pearlite, 
and ferrite. I n  recent ).ears, however, by closer metallurgical 
control, a more uniform structure can he obtained, consisting 
of pearlite and graphite. 

T h e  moat striking advances in the production of strong 
irons have come about by reduction of the  size a n d  quantity 
of  graphite. T o  maintain a pearlitic structure, the  graphite 
content Cali a t  present he best attained hy using a low total 
carbon. T h e  precise figure required is governed by the  silicon 
content for  a given section of rasting. Several methods of 
achiebiog this a re  available, but essentially the principle is 
to cast a n  iron so tha t  it would he white when poured and 
then t o  make it  grey by a ladle addition of a graphitising 
material. T h e  graphite produred in this s a y  is smaller than 
that normally attained. One such proceqs, qatented by the 
International Nickel Co , Ltd., makes use of n ~ c k e l  and ferro. 
silicon a s  a ladle  addition. 

Rroadly speaking, anything which contributes to the  
itretigth, soundness and homogeneity of cast iron also im- 
proves its resistance to corrosion and heat, hut there are  suffi- 
cient exceptions to this general rule to maLe i t  impossible t o  
treat these properties in one group. Some measure of repeti- 
tion is therefore unasoidahle. 

Resistance to Corrosion 
All ferrous materials a re  liable t o  corrode, but discussion 

o f  this point often obscures the  fact tha t  cast iron normally 
otfers excellent resistance compared with other ferrous 
materials not specifically manufactured t o  resist corrosion. 
111 general,  where cact iron is not a t  least a s  good, i t  offers 
hetter resistance than steel, as, for instance, to dilute and 
strong acids and alkalis. 

Soundness and homogeneity of t h e  casting a r e  of grea t  
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importance in increasing resistance to both corrosive and 
thermal attack, a s  the  graphite cavities present channels for 
the admission of the corrosive and heating media. T h e  ex- 
tremely fine form of graphite seems, a t  any rate, in  some 
media, more liable to corrosion than flake graphite, although 
extremely coarse graphite is not recommended. 

'She influence of elements of composition cannot be simply 
stated, because a number of elements exert more than one 
effect. Thus, silicon softens the  metal by virtue of its effect 
in  breaking down cementite to ferrite and graphite, so tha t  
increasing silicon is accompanied usually by increasing 
graphite. Intrinsically, however, silicon hardens a n d  em- 
brittles the metal, a s  is seen most completely in  the  case of 
the  high silicon irons. Silicon also app&rs to diminish 
corrosion-resistance to a l k a l ~ ,  which needs a low carbon, low 
silicon, low phosphorus material, yet grey and free from 
carbides. Manganese a n d  sulphur do not have a very great 
effect o n  corrosion of cast iron in  the amounts normally 
present. T h e  increased use of scrap has tended t o  raise the  
amount of sulphur normally present, and by the  use of soda 
ash it  has been found possible to reduce the  amount of 
snlphur by, roughly, 50 per cent. Manganese and sulphur 
exist mainly as a n  inclusion of manganese sulphide. Phos. 
phorus does not materially affect the  corrosion-resistance 
towards acids, but the  resistance is lowered in  the preselice 
of alkalis, and hence a hematite iron is preferred for caustic 
pots. 

Addition of Nickel and Chromium 

Marked improvement in corrosion-resistance has been found 
by using lorv-alloy additions t o  cast iron, especially nickel. 
Used under proper conditions of a balanced composition, the  
silicon being modified in  ratios now well understood by metal- 
lurgists, the improvement due to nickel is doubtless brought 
about in  par t  by increased soundness and homogeneity. 
Chromium does not of itself improve corrosion-resistance to 
HISO,; in  fact,  i t  makes it  worse. Nickel and chromium 
together, however, can  be employed in  such proportions a s  
t o  render unnecessary any alteration to the silicon content, 
a n d  under these conditions there is no  objection t o  the  use of 
chromium. T h e  metal is fully pearlitic. 

T h e  acid-resisting high silicon irons have been used for 
30 years in  the chemical industry. This material is extra- 
ordinarily resistant to many acids, alkalis a n d  salts, being 
perhaps the  best all-round acid-resisting ferrous material, but 
sufiers from hrittleness, and it  is a very difficult material to 
cast sound. For  these reasons many attempts have been 
made, especially in Germany and t h e  United States, to im- 
prove it, but without marked success. T h e  material, in  fact, 
has  not undergone substantial change. At the  same time, 
improvements in foundry technique have been made, and the 
nietal is now made more sound than formerly. I t  is ~ v e l l  
known that  the  resistance of the high silicon alloys increases 
slowly t o  about 12 per cent. silicon, when a sudden increase 
takes place and there does not appear to be any advantage 
in  increasing this figure over about 16 per cent. 

Niresist and Nicrosilal 

T h e  latest contribution to the corrosion prul)lem is that of 
the  nickel-bearing austenitic cast irons, of ~vliich two are  corn. 
mercially av:lllable, Niresist, developed by the  I n t e r n a t i o ~ ~ a l  
Nickel Co., Ltd., and Nicrosilal, developed and patented 
(British Paterit 378,508) hy the  British Cast 11011 Kcsearch 
Association. They are  roughly 2 to zoo times as resistant a s  
ordinary cast iron to corrosion, according to the medium, and 
compare in resistance with phosphor bronze. They are  also 
considerahly more resistant to erosion than ordinarv cast irons. 
Niresist contains approximately 14 per cmt .  nickel, 6 per 
cent. chromium, and 5 per cent. copper. Nicrocilal is a 
development of the iron Silal referred to belolv and cont:lins 
about 0 per c ~ n t .  silicon, 18 per cent. nickel and 2 per cent. 
chromium. T h e  carbon content of these alloys varies betn.ern 
1.8 per cent. and 3 per cent. 

All irons and steels are  liable to oxidation or scaling a t  
elevated temperatures. Cast irons containing no graphite, 
such a s  the  white irons, behave like the steels, but grey irons, 
c o ~ l t a i ~ ~ i n g  gr:~pIiite, are liahlr,  in addition t o  growth, to a n  
:tctual i ~ ~ c r r a s e  in dimen,ions. The grnrvtlr osuallv takes 
place in t ~ v o  stage.;: first, thp iron carl)icle 1.rriili~ d(11v11 to 

iron and graphite, jvhirh mav i~lvolve  a 2 per cent. increase 
in  volume. secondly, the  i r i n  itself oxidises, and this causes 
a stil l  larger volume increase. 1)uring breakdown, oxidising 
p s e s  penetrate the  graphite cavities :~nd oxidise the  iron in 
the neighhourhood. T h e  volume increase sets u p  a stress 
resulting sooner or later in a tine crack, n,hich opens a further 
channel to attack. T h e  process continues until  the casting is 
honeycomlxd with c m c t s ,  which appear, for example, on  the 
~vorking face of a n  ingot mould or retort as crocodile 
markings. 

Silicon in  solution io cast iron intrinsically confers resist- 
ance to growth, and this fact was made use of by the  
B.C.I.R.3. in  developing Silal heat-resisting cast iron (British 
Patent 323,076). This  iron usually contitins 4 per cent. t o  
6 per cent. silicon, and hence rontains no c a ~ b i d e  to break 
down. T h e  graphite can  be made in a very fine state of 
division, and the  silicon actually makes the body of the  metal 
more resistant t o  oxidation, and hence growth;  the  silicon 
also raises the critical point o f  the  metal about tha t  of the  
ordinary cast irons. All pearlitic a n d  ferritic cast irons pass 
through a critical chatige a t  about 7600 C., a t  which graphite 
dissolves, followed I q .  ;I contraction in  volume. T h e  metal 
then becomes austenitic. This  change fixes an  upper limit 
of temperature for the use of grey irons. By silicon additions 
the  change can be raised to r , w 0  C. Sickel,  cliromium and 
copper can he used to depress t h ~ s  tem])erature to atmospheric 
and hence irons austenitic in  the  cold suffer no  change of this 
kind. 

Points from the Discussion 

Mr. A. HOARF. said he  had tested Nicrosilal iron for super- ' . 
heater supports which had hitherto been made of aus:2nitic 
st(.el. Nicrosilal iron, ho~vever, \$,as very much cheaper, but 
unfortunately the  Admiralty were not yet to be weened from 
the  use of austenitic steel and still insisted on using the  much 
more expensive material. 

Dr. 4. B. EVEREST caid he did not think tha t  Mr. Pearce 
had done justice to these new irons f rom the  point of view of 
abrasion. There  \{,ere many cases in  which fluids were used 
containing solid particles ~vhich  caused erosion of pumps, 
valves and pipes, and some of the  new hard  irons definitely 
gave the  erosion resistance which was required. T h e  author 
had recommended u p  to 12 per cent. of nickel for caustic pots 
and i t  would he interestinp to Lnow if Mr. Pearce had had 
experience of that sort of material, because h e  would not 
expect more than 5 or 6 per cent. to he  really useful. 

Mr. W. RIISSEI.L, speaking of corrosion testing, emphasised 
the absolute necessity of working with works solutions instead 
of synthetic solution-. Small quantities of impnrities were 
often to be found in a o r t s  solutions ~ v l ~ i c h  played the devil 
with the results, and therefore it  xvas necessary to use these ' 
solutions if troubles were to be avoided. Again, the  loss of 
ve ight  alone was not a l ~ m y s  a sunicient teit ,  for  it  was known . 
tha t  there had been a great loss in  st]-ength in certain cases, 
and get not a corresponding loss in w i g h t .  T h c  effect pf 
e~osion as ~ v e l l  a s  corro~ion had ~ P P I I  nimtioned. I n  tha t  
connection he  recalled some chemical p lant  ~ r h i c h  he knew 
!vould stand u p  to t h r  particular :~cid quite ~ r c l l ,  but nn- 
fortunately in  addition to thr  acid thr re  Irere some mineral 
constituents which had an  abrasive ellect and the  ncid-resist- 
ing  film was readily warned off, so tha t  instead of getting 
the  length of life thnt was esprcted the  plant corroded arvay 
very much more rapidly. 

Avoiding Fire Bar Troubles 

Mr. PE.\RCF., r r p l y i ~ i g  t o  the  discussion, caid it  was to he 
~ r e g r e t t ~ d  that t h r  Admir:llty insicted in using tlie more r s -  
penrive material. llifficulties with fire bars wrre  often 
due to certain British coals which had surli a higli calorific 
value thnt, especi:llly now they were so frrquently ~vashed 
they tended to melt the  ~ n r f a r e  of the mrtal,  hut tha t  was a 
fart ~vhich  must In. put u p  with. 'The hest plan was to use 
a common iron o r  u n ~ m s h e d  coal. 'l'hrre mere certain types 
of coal \vhicli carried an ach content ~vhicli had a pecnliar 
slapging effect in  metal and in that n-av sermed to erode it  
readily. Nicrosilal ro-t something of the order of 1s. to 
IS. ,;(I. ner Ih, in the  finished form, but Siresist with slightly 
It-., ~nickrl !v:i\ ( I r l in i t~ ly  ~ I I ~ ; I I I I ~ I .  
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Sintering at a Modern Blast Furnace Plant 
'I.!TE 1:ltest prinriples o i  cinterilig iron ore ~ l n a l l s  for the  I11;t.t furnace are  irell  represented in Great Britain hy the 
" 1)rviplit-Lloyd " plant which is iilstallrd at the  Ford Motor \\'ark;, Dagenham. This plant deals v i t h  700 tons of 

alntercd matelial per zq houra, the blazt furnace having a capacity of jm tons of pig iron per 24 hours. 
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Correspondence a 

Research on Electrodeposition of Metals 

SIR,-Research lvork of national importance on the electro- 
deposition of metals is threatened irith curtailment and \re 
appeal to industry for ro-operation in  maintaining this 
essential n'ork. 

\Ve have been privileged to serve on the  committee 
appointed l>v the Depar t r i~e~l t  of Scientific and I n d u s t r k ~ l  
Research to. direct the  progress of researches on electro- 
depositioli ivhich have been carried out a t  the  Research 
Department, TVoolirich, the  Lhiversity of Sheffield and the  
I l o p l  Aircraft Establishment, Farnhorough, during the past 
eight years. 

T h e  ivork includes electrodeposition of nickel and 
chromium, the protection from corrosion of aluminium and 
its allol-s Ihy the electrodepoiition of zinc, cadmiuni, etc., a n d  
fundament;il questions, such as the occurrence of strers in 
deposits and the  n ~ e c h a n i s n ~  of adhesion. Many papers have 
been uublished and the ivork acromplished has  substantially 
increised our knoivledge of the theory and practice of electro- 
deuosition and led to important advances. I t  is, however, 
bv no means completed, for  many i~npor tant  problems in  
e ie~t ro t le~osi t ion  are  still unsolvecl. 'l'lie 5te:idy continuation 
of reqearch on a substantial scale is necessary to ensure tha t  
teclinical progress in the electroplating industrirs in thi, 
roulltrv does not l a g  behind developments a1)road. 

~ h e ' c o s t  of this ivork has  been very considerallle and h;ts 
u p  to this time heen 1)orne almost exclusively by t h r  1:s- 
cheqoer. T h e  Department now take the  viem that research 
o f  this kind, carried out for the benefit of industry, should 
Ihe maintained by the branches of industry concerned. Con- 
srquentl!., the work can continue only if it is adequately 
supported by industry. W e  should greatly regret i ts suspen- 
sion or curtailmeot, since ive Ixlieve it  to have reached a 

stage at ~ v h i r h  further import:lnt p~act ica l  results may be 
espected. ('losing doirn iroold ontail the dispersal of ex- 
prrienced stat1 hav111g valualhle specialised knoivledge of the  
subject. 

I t  is noir propoced that this w o ~ k  should Ix taken over 
entirely by the British Yon-E'rrrous hlet:~Is Research Associa- 
tion. I n  this iiay, (;over~rrnent support of the  rrsrarch irould 
not cease but irould be dependent 011 the funds forthcoming 
from indnstry. T h e  scheme in view has the full  approval of 
t h t  I)ep:irttnerit of Srientitic :ttid Industriitl Kcsrarcli. 

'The niinimum expenditure necessary to colrtinue this work 
i, LI ,W per :IIIIIUIII ; ~ n d  it is hopr(1 illat sulticient funds iril l  
bc  provided f o ~  this I ) I I ~ ~ I o ~ ~ '  Ibv tho-c s rc t io~ls  of the industry 
concerned with electrodeposition. T h e  Association has made 
; ~ ~ r : ~ ~ i g i ! n ~ e n t ~  irlirrrlhi~ the  firm.: ivho sul~=rrilx: to this work 
shall have p1eferenti:ll xccess to the results a5 they I,rcome 
available, together ~ v i t h  otlwr privilrges of n~cnil)rrsliip, and 
all  those irho are interested are  ;isked to ivrite t o  the 
Srcretary, British No~l-l:rrrou\ kletals I<e.e;lrrh .\.sociation, 
Keg~iar t  H ~ ~ i l d i n g s ,  l<uston St r r r t ,  London, S.\V.t,  for further 
p;l~ticulars.  

\\'e hope that this apl113nl ivill 1nr1.t \\it11 a rraily rrqponse 
and th;lt thc ~vnrl,  rvhirh Ih;tc l ~ r g ~ l n  -11 ivt%ll ivill Ix: ir~litinued. 

\\'. I<. I ~ ~ I ? ~ ~ I . , ! Y ,  
Con.iulting h l r t ; ~ l l ~ ~ r g i h t  to the hlond . 

h'irkcl ('<I., T.td. 
K. S. TIITTOS,  - 

(;old~mithc Professor of hletallurgy, Can~lhridge. 
H. h loorc~,  

D i ~ e r t o r  of the nritihh Son-Frr rons  
Metals Hr.;r:ircli :\s\nri;~tion. 

Some Recent Metallurgical Patents 
Metals and Alloys 

I s  a proress for producing metals and alloys \cry low in 
carhon, for example, chromium, manganese, and their iron 
and steel alloys, by the direct reduction of the  ore irith a 
silicon-containing reducing agent in  a molten main metal both 
low in carbon, the charge used comprises ore, limestone, and 
reducing agent,  which have been preliminarily heated a t  
i ,oon-~,~ooo C., in a strongly oxidisi~ig flame until the  com- 
I)ur;tion of carhon is complete and the  limestone is converted 
into caustic lime. T h e  ch:lrge after grinding and thorough 
mixing is loaded in a laver over a continuou5lv rotating heat. 
ing  platform. T h e  treated charge is d ischaked into closed 
iron l)oxes for cooling and storage. If the  rombustion gases 
a l e  to be circulated for further use, they are  purified in respect 
of carbon dioxide, and sulphur, fol- example, by caustic potash. 
(See Specifiration KO. 413,570 of G. Andersen.) 

Refining Copper 

COPPER oxide and other oxidised impurities are removed 
from copper by violently interntising the  molten metal and :I 

previously molten very flllid s l a ~  having a high dissolving 
power for the  oxidised impurities, the reaction being 
completed in such a short time that no  external heating 
is necrqsary. T h e  slag may comprlie silic:~, titanium oxide, 
;~luniitia, lime, magnesia, alkali  or alkaline earth salts, oxide5 
of .iron or other metals'not :-educible by copper, and may be 
melted down in a water iackcted furnace so :IS to produce an 
autolining. After exhaustion, the  s lag  may be regenerated 
for  further use by redortion, for  esample by carhon. Violent 
intermixing is produced by pouring the copper in a thick jet 
on  to the  slag in a ladle, by mechanical agitation as by rock- 
ing  a ladle containing the  metal and slag, or by means of ;I 

gas. (See Specification No. 4og,9rir of Soc. D'Electro-Chimie, 
D'Electro-Metallurgie, et des Aciories Electriques D'Ugine.) 

Fluxes 
h verl1cr.e for use with fluxing s:llts surh as zinc chloride, 

;~mmonium chloride or mixtures of surh  salts, particularly in 
the soldering of a l u n ~ i n i o n ~  and aluniioium alln!.s, c o m p r i ~ e s  
a mixture containing chlorit~;itrd diplienyl and chlorinated 
naphthalene. :\ s ~ l i d ,  \~iscour, or liquid clllorin;~ted diphenyl 
may Im mixed ivith e wlid ,  viicoos, or l i~ lu id  chlor ina teb  
naphthalene to give a solid, v i s r o o ~ ,  or liquid vehicle, the 
fluidity of rrhich nl:iy III. adjusted if dr.irril 1)y the addition 
of a n  orga~l ic  sol\t.111 w r h  a s  I~rnrol ,  tnluol, xylol, or o t h e ~  
aromatic h!llroc:~rI~nn, c;~rl)on t~~trechloridt*, cyclo-henand, or 
a n1iner;ll oil. A liquid vrhicle m;~y he nlhtainerl by mis ing 
together solid chlorinated diphenyl, solid rhlorinatrd naphtha 
lene, and the solid paradirhlorbenlene, in certain specified 
proportions, the fluiditv Iheing adjusted if ~lesired hy the  
addition of an organic ~ o l v e n t .  (See Specification No. 413,j11) 
o l  :\luminiu~n, I.td.) 

Coating with Metals 
AK adherent coating of a met:tI, an  :~lloy, a ~ n e t ; ~ l  oxide, 

o r  a mrtallic conlpoun~l zllch ns a .g lass ,  gI:l?e, or rnnrnel, is 
fornred on thr  surf i~re  of :I v i t l t , ~ i ~ ~  lhody S I I C I ~  :IS glass 01- a 
vitrified Ihodv such a s  vitrilirrl porrc~lnin I)y projecting the  
metal, etr. ,  E.s.,  I)? the Schoop process, on to thr  l,ody, the  
body having previou.;ly brrn t r m p e n ~ d  11y r ;~pid  rooling f rom 
:L temperature adiacrnt it. 511ftrni1lg point i1nd tlle~l re-lieated, 
prrferably to Bct\\-r~.~l 2 0 0  ; u ~ d  4ooO ('. !\ltcrnatively the 
deposition of the ro:lting iiiny Ilr rRrr t rd  d ~ t r i n g  the cooling, 
a f t r r  the  In~dy has heen I~rougllt to a trrnprr;lture I~elo\v the  
lon.er limit of relaxation of the intrrnal strrssrs. T h e  coat- 
ing  of rough, polishrd, or moulded ~ l a s c  irith inrtals such a s  
silver, a l u n ~ i n ~ n r n ,  rinc, r o l q ~ r r ,  or Ihr;~ss i.; ~ e f e r r e d  to. (See 
Sprcification No. jr3,qw of Soc. .Anon. des Manufactnres des 
Gl;ices et Produit> C h i m i q u r ~  d r  St.-Cohain, Chaun?, e t  
Cirey.) 
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