
I The 

Chemical Age 
L LXlX 15 AUGUST 1953 No 1779 , 

\ '  * Water of the highest physical purity 

* Pldting solutions 

* Fine chemicals and pharmac 

* Waxes, oils, essences 

D-- - - aII I L *. Rolling oils in circulation . b  

* Photographic Chemic ': 

* Synthetic Resin ~ o l u n o n ~ q  Fa 

Varnishes 

,- - " A L  A- 

4 - h  ' Wiite  with details of your filtration problek-- 

w ~ ~ ~ ~ ~ ~ ~ Y  ENGINEERING CO. LTD 
07 w i n d - - .  Ho.use, Kingsway, London, W.C.2 

6 I . .  



THE CHEMICAL AGE 15 A / I , ~ / I . Y I  1953 

W i t h  a Wells' waste oil 
filter you can use your oi l  
several times over and 
change it more often. A 
thoroughly reliable supply 
o f  o i l  is assured wi th  the use 
of Wells' special f i l ter pads 
which work  in conjunction 
w i th  Wells' patent syphon 
feed. Theoi l  delivered from 
a Wells' f i l ter can be used 
wi th  complete confidence. 

Write for fuller particulars 
of these filters 

Delivery of O i l  Filters and special "Wells'  
Filter Pads from Stack " 

Also makers of 
O I L  CABINETS. BARREL POURERS 8 
PORTABLE PARAFFIN HEATER PLANTS 

1 Formaldehyde 1 
Available for 

I 

I 

I prompt shipment 

A H a r m  8 Dixon Company / Guest Industrials Ltd. i 
I Raw Materials Division 
I 81, Grurt~clr~rri.ll Street,  1-0>1d012, E.C.3 
I 
I Telepl~onc,: A J U I ~ S I O ? ~  I f n r ~ ~ e  5 0 3  I (16 lines) 
I T e l e ~ r a ~ n s  : (;rresrr~rd, London 

ALL KINDS OF CASKS & VATS MADE TO 
ORDER IRON & STEEL DRUMS BOUGHT 
& SOLD DRUMS RECCNDIT IONED 

- - - - - - - - - - 
Office & Cooperage :- 
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Plant Ior the Chemieal Industry 
for ACID NhU rKALIZATION, CLARIFICATION O F  LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 

I TREATMENT, PURIFICATION O F  TRADE WASTE. SEDI- 
MENTATION AND THICK- 

1 ENING. SEPARATION O F  
SOLIDS FROM LIQUIDS. 

1 SODA RECOVERY. WET 
MATERIAL HANDLING 

1 Including 

1 AGITATORS CAUSTICIZ- 

I ERS, CLARIFIERS. CLASS- 
I F I E R S .  C O N V E Y O R S ,  

I DEWATERING MACHINES, 
I ROTARY. VACUUM FIL- 

I Rotary P d p  Warhang h TERS, SAND WASHERS, 
PUeh Pane Trough, lPaxh Qear and s ,, , Scraper Antfa 

THICKENERS, etc  

UNIFLOC LIMITED Phone : Swansea 55164 (3 Imes) - SWANSEA - Grams : Unifloc, Swansea 

- -- - - - - - - 

THE SIC*  OF 
VHID*I IDI*C 

i/v STAINLESS STEEL PANS 
Open top pans as illustrated, steam jacketed pans, and all 
types of plant and processing equipment in welded stain- 
less steel, mild steel, rnonel and other weldable metals. 

E X P O R T  E N Q U I R I E S  I N V I T E D  

Our new catalofue " Welded Fabricarions" is available on 
application. 

T e l e b h o n e  4 2 0 1 - 6  1 6  l i n e s )  
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Safety First 
-- - 

SAFETY FIRST 
THE "OLDBURY" PATENT 
C A R B O Y  DISCHARGER 
w l l l  empty and elevate u p  t o  50 feet 
the contents o f  any carboy, bo t t le  o r  
vessel, and complles w ~ t h  a l l  the con- 
dlt lona of  cha Factory A c t  o f  1937. 

KESTNER'S 1 
5, Growenor G r d e o s ,  Westminster. London, S.W. ' 

- - -- - 

NORTON & RIDJNG 
(Y ORKSHIRE) LTD. 

Chenzical Pl~tn~bers & LPadl,urtzrrs 
On Ministry of Supply List 

Contractors to N.C.B. 
LEAD-LINED TANKS. COILS and VATS 

SULPHURlC ACID I'LANT 
HOMOGENEOUS LEAD LINING - - ~  - 

LEAD WORK FOR DYEWORKS and 
EXPLOSIVES 

SATURATORS and BENZOLE WASHERS 
Rex. Office Works 

66 Westfield Road. New Worka Road 
Heaton, BRADFORD. Low Moor. 
Tel. : 42765 & 44868 BRADFORD 

The watch-dog of workers [ SAFETY 

Sincc thc hirtli c ~ f  ir,ciustrial 
s;lkty, the f;~m<>us "1:VER- 
TRUSTY " tradc mark has 
distingui~hed thc hcst from 
the second-beht in indus- 

, other safety appliances. 
, For free illustr;~tcd 

rangcofwhnt is latc5t 
and best in salctj 
products, write for .#‘r catalogues No. 2. 

* 

For Optimum Hardness and Strength i 

N I T R I D E D  i 
N I T R A L L O Y I  

S T E E L  1 

For all parts subject t o  f r ic t ional  
wear, fatigue o r  corrosion fatigue. 

Part iculars from : 
I 

NITRALLOY L I M I T E D '  
f 5  T A P T O N V I L L E  R P A D ,  SHEFFIELD. I 0  
Phone: 60689 Shefield Groms: N~t ro l loy  Shefield 

-- .- 

POTTER'S 
Machinery Guards r 1 

DESIGNED 
FOR SAFETY 

. B U I L T  
FOR SERVICE 

Potter's guards 
are installed in 
works through- 
out the country 
and are distin- 
guishableby their 
sound construc- 
tion, good lltting 
and many exclu- 
sive features. 

F o r  over si.xrj> years speciulisrs in Indlrsrriul S~rJer.~ I I v n w p  STREPT. LONDON. E.C z 
T ~ l r o h a n r r  Rl5hoOlcme lln ( 3  I.-*I 

49, TABERNACLE STREET, LONDON, E.C.2. 
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Thermometers 
for a l l  Laboratory Purposes 

Specially designed Thermometers for all Laboratory purposes. 

Engraved-on-Stem mercury and spirit filled Glass N.P.L. Certified 
Thermometers. 

Fahrenheit and Centigrade Ranges. 
made t o  Standard Specifications for 

t o  the action of oils 
Scientific Research. 

Standard Thermometers. 

Glass Sheathed Insulated Thermometers for Chemical purposes. 

T*lephona : G. H. ZEAL LTD. Tolagrams : 
L I B E R T Y  ZEALDOM. 
2283/4/5/6 LOMBARD ROAD. MORDEN ROAD. LONDON. S.W. 19 L O N D O N  

The Kcstncr organisation serves many 
industries. I n  fact, whcrever chemicals arc 
manufactured o r  used i t  is more than likely 
that you will find some Kestner plant-it 
may be a stirrer o r  other small item-it may 
be a large spray drier o r  the entire process 
plant. Whatever i t  be, large or small, you 
wi l l  f ind it doing " a good job." 

If you are needing new plant, Kertner:~ cat1 
l~el/l you on any of tltrse subjects ; 
AClD HANDLING AClD RECOVERY PLANT AIR 
AND GAS DRIERS DRYING PLANT ELECTRIC 
HEATING-ISOLECTRIC SYSTEM FOR PROCESS HEATING 
FLUID HEAT TRANSMISSION SYSTEMS l EVAPORATOR 
PLANT GAS ABSORPTION AND REACTION SYSTEMS 
KEEBUSH LABORATORY 8 PILOT PLANTS STIRRERS 
8 MIXING EQUIPMENT SULPHUR BURNERS 

C H E M I C A L  E N G I N E E R S  
KESTNER EVAPORATOR & ENGINEERING CO., LTD., 5 GROSVENOR GARDENS, LONDON, S.W.I. 
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ELCONTROL Electronic Timers ensure accurate repetition of any process depend- 

ing on exact timing. They can give repetitive accuracy within ?%,, and are not affected 

by wide mains voltage fluctuation. 

The nlodels now available include single opcr:ition tirncrs, delay switches, and cyclic 

timers giving continuous interval switching; they provide infinitely variable timing 

ranges up to 5 minutes. 

In resistance welding, chemical processes, heat treatment, filling a~:d conveying 

equiprncnt. plating, testing and many other functions, these Timers arc giving 

improve-l (111 ~lity, reliability and operating speed. a .... Prices from L13. 10.0 

Please write for Data Sheets 

ELCONTROL P R O C E S S  T I M E R S  
I LTD- 

1 0  w Y N D H A T v I  P L A C E ,  L O N D O N ,  W . 1 .  A m b a s s a d o r  2 6 7 1  
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P r o p y l e n e  d e r i v a t i v e s . .  . , 

PROPYLENE GLYCOL 

DIPROPYLENE GLYCOL 

PROPYLENE OXIDE 

1 :2 - DICHLOROPROPANE 
(PROPYLENE DICHLORIDE) 

ISOPROPYL ALCOHOL 

ISOPROPYL 'ETHER 

ACETONE 
Full information, samples and prices 
on request t o  the manufacturers: 

PETROCHEMICALS L I M I T E D  
LONDON SALES OF1:ICE MANCIIESTI<R SALES OFFICE 

170, Piccadillp, Partington Industrial Estate, 
London, \V. I Urmston, Manchcstcr. 

Telephone : MAYfair 6618 'Tclcphone : Irlam 2601 



- The 

Chemical Age 
Established 1919 

The Weekly Journal of Chemical Engineering and Industrial Chemistry 

BOUVERIE HOUSE 154 n E E T  STREET LONDON E.C.4. 
Telegrams : ALLANGAS FLEET LONDON Telephone : CENTRAL 3212 (26 lines) 

Volume LXIX 15 August 1953 Number 1779 

The Research Problem 

S 0 much is said and written about 
research today-and colnmonly from 
a critical standpoint-that we are  in 

some d:lnger of forgetting that, like 
another modern shibboleth, 'produc- 
tivity,' research is a sadly over-worked 
word. Of :ill aspects of the relationship 
between industry and science, it is 
certainly the most dramatic and colour- 
ful. Nothing succeeds like success, and 
natur;llly those research projects from 
lvhich new and profitable processes o r  
branches of inclustry eventually arise 
rcceive a much greater amount oC 
publicity than the buried : ~ n d  sterile pro- 
jects that produce mere costs and dis- 
illusionnlent. It has long been a standing 
indictment of British industry that it is 
reluctant to undertake :in atlequate 
amount of research. The more vigorous 
:~tt i t~lde of Americ:~n industry is invari- 
ably cited in comparison. 

Thc truth is that reliable and com- 
parable figures for British and Anierican 
expenditure upon research are  not readily 
available. The industrial turnover of the 
United States of America is very much 
greater: so. too. is the cost of scientists. 
In consequence the sums reported to be 

spent there each year upon industrial 
research seem astronomical. We  have 
never-at any rate in reasonably modern 
times-spent anything approaching the 
American amount upon research, and it 
is scarcely likely that we ever shall o r  
should. Recently Tlrc Ecorromist (1953, 
5.735. 1 1 - 1 3  estimated that both 
countries 'devote to research just under 
I per cent of their gross national pro- 
duct.' But research costs are less in this 
country, so we should actually be getting 
:I much better pro rcltcr return. However, 
this is a n  inference that even the scien- 
tific Anglophile will find difficult t o  
s\\YIII~>w. 

The Advisory Council on Scientific 
Policy in their last Report (see THE 
( ' I I E M I C A T ~  AGI:, 18 July. p. 118). while 
stating that a much greater amount is 
snent by incl~rstry on research than before 
the war, said that this effort falls ' f a r  
short of the averitgc level in the United 
States.' Here. however, the word 
' average ' is higlily operative. F o r  ' some 
firms in this country niostly among the 
larger ones. :ire quite as advanced and 
cllicient in their application of scientific 
research as any in the world. The 
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trouble is that there are not enough of 4 growing pains. Co-operative research 
them . . . .' 'There is a point below by natural home competitors is a 
which firms are not big enough to employ delicate plant to bring to harvest. The 
even one full-time scientist. This is not smnllcst supporting firms (who in theory 
due to apathy, but to hard facts and should be the greatest beneficiaries) 
common sense. Medium-sized firnis have us~lally pay the least: the largest firms 
certainly not employed scientists sum- often hiive their own private research 
ciently in the past and the same reluct- to finiince as well and they nevertheless 
ance still exists fairly commonly, but, as pay the most. The capacity of member 
has often been mooted in these pages, a iirms to ~ibsorb bencfits depends very 
wider use of experienced scientists as part- considerably ~ ~ p o n  whether they them- 
time advisers or  consultants would be selves employ scientists. If it is true that 
more fruitful than the accepted full-time I-esearch is risky illvestment, it is a 
employee system. Too people soi~ntl and attr;ictivc plan for the risk to 
whose experience is whollv of science in be but when a 
action within large organisations talk rcsc;trch project succeeds. is collective 
about the benefits of science in small exploitation as easy to arrange ? Or as 
organisations. When the turnover or  attr:ictivc ? ~t is surely a basic fact that 
volume of output is relatively sniall o r  applied is competitive. 
medium-sized, the small scientific staff Ill a n y  expenditure is 
that can reasonably be afforded must 
waste time and potential ability upon only the bcgin'ning of investment. If its 

many routine dulies if occupa- results ore to be utilised. far greater 
tion is to be justified. Conditions and investt'llent in new plant must usually 
circumstances in. say, a colnpany con- f(lIIow. It is fair enough to say that tax'- 
t ro l l ing  foLlr or five works from a s ingle  lion relief favours expenditure upon 
headquarters. are totally different. I-escarch here :IS reasonably as in 

T~ try to solve this we have. America. but the equality comes to a 
of course, the joint D S I R - J ~ ~ ~ ~ ~ ~ ~ ~ ~  sharp h:ilt ;it the smallest pilot-plant 
keseElrch ~ ~ ~ ~ ~ i ~ t i ~ ~  system. a n  stage. New plant in the USA can be 
approach that has little counterpart i n  both built and written off much nlore 
the USA. Splendid work at compar:i- quickly than hcre. and at least the home 
tively snlall cost has becn done the market for its olltpllt is Illore assured. 
best, but it must be :1dmitted Anglo-American colnprlri~on must take 
that the effectiveness of  sonic of these this major difference of industrial 
research centres is seriously retarded by climate into acco~lnt. 
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Notes & Comments 
V e r y  Civil Service 

T H E  latest report from the DSIR 
includes special mention of publicity 
measures. There is undoubtedly some 

ju\tification for  believing that the tech- 
nical services of the DSlK and its various 
establishments would be more widely 
utilised by industry if in fact more was 
known about them. Evidence that active 
steps are being taken to promote an  up- 
to-date public relations policy can be 
found today a t  any branch of Her  
Slajesty's Stationery Ofice. The  buyer 
of a DSlR report will probably also 
receive a post-paid reply letter form 
inviting comments. Opposite the space 
fo r  comments he will find this persuasive 
appeal fo r  co-operation: ' You have 
bought this report. Is  it what you need ? 
DSlK wants to ensure that its reports 
meet the need of as many users as 
possible . . . How d o  you use this report? 
For  background information in relation 
to your work ? For  specific information'! 
As a reference to the original publica- 
tions of the Station? O r  merely for  
possible future reference? If this report 
is going on the shelves of a library, who 
will use i t ?  And how ~ i i i ~ c h  will it be 
used ? The form, style and contents of 
this report c o ~ ~ l d  be altered in future 
>,ears. Havc you any suggestions for  
changes which would make it more useful 
for you . . . ? '  

A Bouquet 

I T is always easy to hurl brickbats at  
official organisations. Here is a first- 
class opportunity to present a bouquet 

instead. This frank and personal 
approach of the DSIR to one important 
aspcct of the public relations problem- 
the presentation of published material- 
could hardly be bettered. It deserves a 
full rcsponw from the buyers of DSIR 
publications: certainly a ' can't-be- 
bothered-with-an y-more-forms ' reaction 
would be churlish indeed. F o r  what ou r  
own opinion is worth, we d o  not think 
that DSIR annual reports are poor 
examples of presentation. Unless they 
can be enlarged without making them 

unduly expensive, only minor improve- 
ments seem possible, e.g., better lay-out 
might give ;I more readable appearance 
to a text that must inevitably be some- 
what condensed. The greater need in 
our view is for aclditiotznl publications, 
possibly for shorter and more siniply 
written versions of the reports aimed a t  
the reader who is technically-minded, but 
is not a 100 per cent scientist o r  tech- 
nologist. However, the right spirit is 
obviously in possession a t  DSIR head- 
quarters, and it is refreshing to find a 
Government department prepared to  meet 
the public niore than half-way. Nothing 
but good can come of it. 

T a l l o w  @ Grease 

w HAT are known as ' inedible 
fat5' in world trade may, with a 
Iittle exaggeration, become also 

h~rown as unsaleable fats. Tallow and 
grc:~se are steadily being produced in 
greater annual amounts than markets 
can absorb. That is the position at any 
rate in the USA, the major producer and 
exporter, and it is mainly caused by the 
decline of soap in the face of sy~ the t i c  
detergent competition. Production there 
is : ~ t  least twice the pre-war level; it has 
risen at a niuch faster rate than meat 
production, recovery processes having 
increased in eficiency and points of 
application. Sin'ce 1947. however, the 
use of inedible tallow and grease in soap 
making has fallen by approximately 
30 per cent. no  easy change to assimi- 
late when it is considered that this single 
demand formerly accounted for more 
than 80 per cent of total consumption. 
Nor  i5 there any reason to suppose that 
future tallow production-or at  any rate 
productive c:~pncity-will not increase. 

N e w  U s e s  ? 

S 0 far. the problem of an  annually 
rising surplus has been kept within 
bounds by increased exports. Out- 

sitlc Arncrica detergents have not yet 
ni;~de such large inroads into the soap 
ni:~rket, and USA tallow is probably the 
cheapest fat available for soap manu- 
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facturers. Exports have risen from 
70.000,000 lb. in 1947 to 750.000,000 Ib. 
in 1953, but the maintenance of t h ~ s  
unprecedented level depends upon dollar 
availability in foreign countries and (in 
the longer run) upon the abil~ty of soap 
to withstand the threat from detergerrts. 
Yet tallow at  4 or 5 cents per lb. (at 
production points) is a cheap organic 
raw material. It is surely not beyond the 
powers of modern technology to develop 
new and possibly large-scale uses for 
tallow. What might be called chemical 
re-thinking seems urgerrtly needed. 
Twenty years ago finding new outlets for 
a large-volume organic material might 
have been formidable. but today an  
expanding heavy organic chemical in- 
dustry exists and creates a potential 
market for all cheap arrangements of 
carbon, hydrogen, and oxygen atoms. 

Dollar Problem 

F OR some years ahead. howcver, the 
primary trouble for USA tallow 
producers will be dollar availability 

abroad. However inedible Americ>ut 
tallow may be, it makes a useful contribu- 
tion to the world food situation: every 
ton of tallow used in soap releases its 
equivalent in vegetable oils that are 
edible or  easily convertible into edible 
fats. The dollar gap creates a problem 
that would not otherwise exist, or, more 
accurately. a problem that could easily 
and smoothly be solved in a world of 
freely exchangeable currencies. And if 
USA tallow stocks accumu!ate. the price 
will fall lower still, making tallow and 
greasc recovcry much less attractive 
economically. 

Rothamsted Reports 

T HE latest :~nnual report from the 
famous Rothamsted Station men- 
tions some prelin~inziry tests with an 

animoniacal by-product from gas-works 
which has been made by a new process. 
It would appear that there is much less 
removal of impurities for it is described 
as a ' sulphate of ammonia' in which 
69 per cent of the sulphur is sulphate 
but 13 per cent is sulphite and 18 per 
cent thiosulphate. In most experiments 
the fertiliser behaved effectively as a 
nitrogen supplier, although in two cases 

there were respectively signs of poor 
early response and burning of foliage. 
The fertiliser was said to have had poor 
mechanical condition-and this is an 
important aspect of any fertiliser. To 
quote from the report itself: ' I f  by- 
product fertilisers, dificult to apply or 
containing materials likely to be harmful, 
are to be used in agriculture, they must 
be oll'ered at greatly reduced prices.' I t  
would seen1 that the new process. which 
is not described. will not be able to help 
in solving the still sizeable problem of 
animoniacal wastes at  small gas-works. 
Using such waste l i q ~ ~ o r s  to ammoniate 
superphosphate, as recently developed on 
a pilot-scale by Scottish Agricultural 
Intlustrics Ltd.. seems much more 
promising. 

Soil Conditioners 

A NOTHER chemical topic raised by 
thc new report is that of polymeric 
soil conditioners. Tests on 13 

farms in 1952 showed n o  significant 
benefits from thc application of one of 
these new products. Nor were benefits 
produced in three tests in forest nurseries. 
The verdict given is that 'improved 
methods of preparation and application 
must bc devised before synthetic soil 
conditioners c:in be expected to improve 
crop growth under normal agricultural or 
horticultural conditions.' Since these 
products are f:tr from cheap-judging 
their ccono~nics h y  current market prices 
- - th is  preliminary opinion from Rotham- 
stccl is hardly a happy augury for  their 
futilre in Britain. Perhaps it is too early 
to reach too adverse a conclusion, but 
high-priced commodities in farming or 
market-gardening must offer certain and 
suhst;intial benefits if they are to 
est:~blish any re:il tIem:~nd. 

Union and Wnge Restraint 
T'hc preliminary agcnda for the annual 

confcrcncc of the Trades Un~on Congrcss at 
Dougln~, Isle of Man. early next month. 
includes rePolutions from several of the 
sninller unions condemning wage restraint. 
Onc from the Chemical Workers' Union calls 
for ' a  lcgaliscd minimum living wage linked 
to a reviscd and accuratc retail cost-of-living 
index.' 
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The Production of Germanium 
Important Developments in Great Britain and the USA 

M ENDELEEF'S striking forecast of the 
properties of ekasilicon, fifteen years 

before its discovery in 1886 by Winkler (who 
christened it germanium), has bccome one 
of the legends of chemistry, but even he 
could not predict the wide interest which has 
been shown lately in this element. 

Winkler's source of the metal was 
argyrodite, a rare mineral, 4 Ag,S.GeS,, 
containing 5-7 per cent by wcight of ger- 
manium. In 1918, a further source was 
discovered in the copper mines a t  Tsumeb in 
South West Africa. This was germanite, 
CuJGe, Ga, Fc. Zn) (As. S),. containing 6-10 
per cent gcrmanium and up to 2 pcr ccnt 
gallium. The deposits wcrc until recently 
believed to be nearly exhausted, but a report 
appeared in the Sorrtk Africnti Engineering 
rrtltl Mining .lortrt~rrl the othcr wcck, an- 
nouncing that a gcrnianium recovery 
rescarch programme. supplemented by work 
on the part of thrce major mctallurgical 
research groups in the USA. had bccn begun 
at Tsumeb; and it is expectcd that thc pilot 
plant stage will be reached within the next 
few months. 

Germanium also occurs in zinc ores, and 
uhcn the roasted ore is leached with sul- 
phuric acid, as for the electrolytic process, 
germanium. cadmium, gallium and indium 
also go into solution. It  was formerly be- 
lieved that the presence of thcse metals 
seriously affected thc deposition of the zinc, 
and they arc precipitated from the leach 
liquors as sludge, by the addition of more 
zinc in the form of the powdered mctal. 
Kecoverv of germanium from this sludge is 
practised in the USA (Jaffee, McMullen 
& Gonser. Tmns. Electrochem. Soc. 1946.) 

Cernlaniun~ in Coal 
The occurrence of germanium in coal was 

first noted by Goldschmidt and Peters 
(.Ytrchr. Gcs. Wiss. G i j t t i t r ~ c ~ ~ ,  398 [1930]; 
111 .  371 [1933]) during the spcctrographic 
analysis of a sample of coal from the 
Hartley Main Scam in Northumberland; 
further samples from the same district were 
also found to have an unusually high pro- 
portion of the elemcnt.. Up to .003 per cent 
of germanium and almost as much g a 11' lum 
occurred. 

The interest of the late Sir Gilbert 
Morgan, thcn director of thc CRL, was 
aroused. and an investigation into methods 
of extraction of these two rare metals was 
initiated (Morgan & Davies, Chem & Ind.. 
717 [1937]). I t  was found that as much as 
60 per ccnt of the germanium content of 
coal was lost when it was completely ashed. 
and attcntion was directed to the flue dusts, 
in which some of the volatilised germanium 
ni~ght  be expectcd to have accumulated. 
Nearly 20 years previously, gallium and a n  
' unidentified element,' among others, had 
hccn found in a spectrographic cxami- 
nation of flue dust by Ramage and Hartley. 
(Rarnage, Natrtre, 119, 783; Trans. Chem. 
Soc., 71, 533, 1897, etc.) 

Ideal Conditions in Gas-Works 
It was found that ideal conditions for the 

conccntration of gcrmanium cxist in gas- 
works: beginning with a coal of content up 
to .003 per cent. a dust may be obtained 
from the flues of the producer sy-tem con- 
taining possibly more than 1 per cent. Ash 
from Lancashire boilers, on the other hand, 
contains only a low concentration of about 
.003 per cent, as in the original coal. 

The rare metals occur in fluc dust probably 
as the lower sulphides o r  oxides, which are 
very volatile above about 700". The com- 
position of dusts varies considerably, 
dcpcnding upon the coal being burnt: some 
contain a high proportion of sulphate and 
arsenic, others silica, ferric oxide and 
alumina. 

Morgan and Davies set u p  a pilot plant 
capable of treating 28 lb. batches of material 
a t  a time. The flue dust was treated with 
sufficient HCI to ensure that, after all re- 
action had bcen completed, the remaining 
acid conccntration would be slightly less 
than that of the constant boiling mixture. 
The germanium tctrachloridc, boiling at  84", 
was thcn distilled off. The distillate con- 
tained a considerable proportion of arsenic 
trichloridc, but by mcans of a second distil- 
lation in a current of chlorine, much of the 
arsenic was induced to remain behind as the 
less volatile pentachloride. Gallium was 
extracted with ether from the acid residue. 

It was not until 1945, following the 
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development a t  Purdue Univcrsity of gcr- 
manium high-invcrse voltage rectifiers. that 
the firm of Johnson, Matthcy & Co., wcll 
known fo r  their cxpcricncc in metallurgical 
tcchniquc, began research into thc produc- 
tion of gcrmanium in commercial quantities 
a t  the request of thc Gcncral Electric Co.. 
who by this tinlc had fully appreciated thc 
importance of flue dust as a source of ger- 
manium. In a survey made just beforc thc 
war, of the trace elcrncnts in Rritish coals. 
the Fuel Research Station had shown that. 
except in South Wales coals, there is n o  
marked variation in thc proportion of gcr- 
manium. There was thus a substantial ton- 
nage of potential gcrmanium available in thc 
flues of gas-works throughout Grcat Britain. 

Thc  mcthod of Morgan and Davics was 
found not sufficicnt t o  extract all the gcr- 
manium from dust in a number of samples. 
The  proccss developed by Johnson, Matthcv 
& Co. (Powell. Lever & Walpolc. . I .  Appl. 
Ckcr?~., 1, 541 [1951]). who had already some 
knowledzc of the cxtraction of germmiurn 
from germanite, involved. first of all sniclt- 
ing the dust with soda, lime. coppcr oxidc 
and carbon. Silica and alumina arc rcmovcd 
as slag by thc action of thc soda and limc; 
coppcr. rclcascd from thc copper oxidc. 
collccts gallium; and iron from the fluc 
dust col!ccts gcrmani~rm. The  result is a 
copper-iron rcgulus containing 3-4 per ccnt 
of gcrmanium and 1.5-3, pcr cent of galliuni 
-a rccovcrv of more than 90 pcr ccnt gcr- 
manium and about 80 per cent gnllium. 

T h c  regulus is taken into solution by 
trcatment with a stream of chlorine under a 
dilute solution of ferric chloride. The  
liquid is thcn distilled. and the condcnsate 
scparatcs into two laycrs: the lowcr layer 
consists of gcrmaniunl tctrachloridc con- 
taining up  to  20 per ccnt arsenic trichloridc. 
and the upper of constant boiling H C I  con- 
taining larec quantities of AsCI,,, but little 
gcrmanium. The  lower layer is run off for 
further purification. 

Separation Difficult 

Germanium tctrachlnr-ide boils at  84". and 
arsenic trichloridc at  130". but separation b! 
distillation is diflicult. sincc thc vapour prcs- 
sure of AsCI, a t  84" is high. Ry cnrcfr~l 
fractionation thc arsenic content may bc rc- 
duced to  20 ppm., but this is a levcl of im- 
purity vcry much highcr than can be 
tolcratccl. Oxidation of the trichloridc to 
the pentachloride, as in thc process of 

Morgan and Davies. is also insufficiently 
eflicicnt. 

The  arscnic contcnt is finally lowered to 
lcss than 0.1 pprn. by rcfluxing for 12-15 
hours through a column packcd with clean 
coppcr turnings. This figurc for arsenic 
has been ckcckcd a t  the Chemical Research 
I-aboratory. cniploying As-76 as tracer. 

In America, thc most readily available 
source of germanium is zinc ore from the 
Tri-State area (Missouri. Kansas and 
Oklahoma). which contains from 0.01 to 
0.1 pcr ccnt. Information is not readily 
available on thc production of the metal, but 
the prime produccrs appcar to  be the Eagle- 
Pichcr Co.. who have long been concerned 
with the smelting of zinc ores. 

Gcrmanium is won from Tri-State ore as 
follows. After normal grinding, flotation 
and roasting, the ore is sintcred with a mix- 
turc of coal and sodium chloride. Gcr- 
maniuni and cadmium form volatile chlor- 
ides which arc  condenscd and then separated 
by distillation. As in the British proccss. the 
gcrrnanium tetrachloride is subsequently dis- 
tilled from strong HCI and rctluxcd through 
coppcr turnings (Chrrn. Etzg.. 59, (4). 158 
[ 19521). 

T h e  furthcr trcatmcnts lcading to  pro- 
duction of the metal arc vcry much thc same 
in both countries. Purified germanium 
tctrachloridc is hydrolvscd to the dioxide by 
pouring into w:ltcr: vcry cold water must be 
uscd. o r  the dioxidc is obtained in a highly 
refractory form. The  dioxidc is generally 
sold by the prime produccrs. and thcir custo- 
mers prcpare thc mctal with a controlled 
contcnt of impurity. 

Thc  clcmcnt is produccd by hcating thc 
dioxidc in purc graphitc boats nt 600"-650" 
in a currcnt of hydrogcn until no  morc water 
is givcn off; thc tcmpcraturc niust bc kcpt 
bclnw 700°, howcvcr, to avoid loss of the 
vol:~tile monoxide. T o  fusc thc metal into 
an ingot. it is hcntcd to 1.000" in a current 
of nitrogen; hydrogcn cannot be cmployed 
a t  this stagc, since thc moltcn gcrmanium 
will absorb it. giving risc to blowholes on 
cooling. 

Further purific:~tion of thc elcnicnt ninv be 
c:lrrictl out by allowing the moltcn ingot to 
cool slowly from onc cnd to the other. when 
frnctional crystallisation will occur. About 
90 per ccnt of thc mctal m:ly bc ohtaincd 
hv this mcthocl hcforc the concentration of 
impurities bccomcs too high; the residue is 
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rcturned to the metallurgists for re-puriti- 
cation. The germanium obtained in this 
cr)stallisation is multicrystallinc; it is quite 
suitable for  transistors employing thc point 
contact principle (see helow), but not for 
thosc of thc junction pattern. 

T o  obtain single crystals the metal is 
melted and held just above its melting point 
st 960". The surface of the melt is touched 
with a single crystal. which is then slowly 
raised. drawing a monocrystalline rod after 
it. This proccss is carried out in vacuum or 
an inert atmosphere of helium o r  argon, and 
by its means carefully controlled propor- 
tions of impurities may be added to the melt 
and thus incorporated in the crystal. As 
little as  1 part in 10" will detectably affect 
the electrical properties. 

The properties of germanium which have 
been responsible for its sudden rise to fame 
are those of a semi-conductor, and. in order 
t ~ )  appreciate the reasons-and the processes 
-for the incorporation of impurities into the 
crystal. it is necessary to appreciate the 
causes of semi-conduction. The same 
phenomena are explained in different ways 
on both the electronic and the quantum 
mechanical theories, but the former is 
perhaps the more readily grasped. 

The germanium atom is tetra-covalent and 
in a perfect crystal each atom is located in 
a regular lattice, with nearest neighhours at  
the corners of a tetmhcdon, as in diamond. 
Normally. the covalent bonds keep each 
atom firmly in place, and the crystal would 
bc non-conducting. 

n- and p-Type Conductors 

Suppose, however. that an atom of arsenic. 
with five covalency electrons, replaces an 
atom of germanium at  one lattice point. 
Four of the electrons will form valency 
bonds with the four ncighbouring atoms, but 
the remaining electron will orbit loosely 
about the arsenic. and may move easily 
under the influcnce of an applied electric 
field. This is the cause of an ' 11-type ' semi- 
conductor, so-called because the current is 
due to the movement of the negatively- 
charged electrons. 

If a tri-covalent atom. such as  boron, is 
introduced. the result is the opposite. Thc  
boron effectively represents a ' positive holc '  
into which electrons will jump from neigh- 
bouring bonds, giving a movement of the 
' h o l e '  in the opposite direction to that in 
which the electrons move. This type of 

semi-conduetion is therefore called ' p-type.' 
The succcssful explanation of the action 

of transistors requircs thc postulation of the 
cxistcnce of both t l -  and p-typc conduction 
in the same crystal. The quantum mechani- 
cal theory, very briefly, is as follows. 

For thc treatment of clcctrical and spectro- 
scopic p~.opcrtics it is sufficient to  make 
swccping approximations and p!ot only one 
potential cnergy curve for each dimension of 
the complctc solid. If the ground states of 
the individual atoms are g-fold degenerate, 
then. on the approach and interaction of 
N atoms. gS levcls will be produced in the 
ground state and we shall get, in effect, not 
a single bonding curve. but an cnergy band, 
part of which will be antibonding. 

Potential Energy Bands 

In the case of non-conductors, some of the 
interactions are forbidden. and the result is 
that the potential energy curve is split into 
a number of narrower energy bands, some 
of which arc bonding and some antibonding. 
In semi-conductors, the presence of im- 
purities. cracks, edges o r  lattice defects will 
produce single isolated levels lying between 
ground levels and the conducting (antibond- 
ing) levcls. 

Whcn the energy distance is not too great. 
excitation of an electron from the ground 
state to an impurity level, o r  from a n  im- 
purity to  a conducting level, may occur. I n  
the first case. p-type conduction occurs in 
the ground state. and in the second. 11-type 
conduction. 

Thus impurity levels may be caused by 
purely physical effects: a p-zone may bc in- 
duced in n-type germanium by the appli- 
cation of pressure-cn. 200.000 psi.-or n- 
germanium may be converted to  the p-type 
bv heating to abovc 500" and quenching. 

Because of its typical semi-conductor 
properties, germanium was first used as a n  
ordinary crystal rectifier o r  diode. a great 
advantage being the very high voltage which 
it would withstand in the reverse direction. 
I t  was not until 1948 that Rardeen and 
Brattain, of the Bell Telephone Laboratories 
(Physicnl Re).., 75, 1208 [1949]) discovered 
that if two metal points are arrangcd t o  
contact a wafer of germanium. very close to  
one another, the current in one contact is 
affected by the voltage in the other. 

I F  a negative voltage is applied to  one of 
the electrodes (the 'collector ') then the cur- 
rent to  it can be varied by changing the 
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positive voltage on thc other (the 'emitter '). 
The gcrmanium. in fact. is operating as a 
triode valvc. 

Consider the positive contact. Electrons 
flow from the germanium to the electrode. 
but in addition positive holes flow from the 
c!ectrodc to the gcrn~anium. The total curre::t 
flowing will be due to  the sum of the two, 
and i f  the concentration of holcs at the point 
of contact is greater than the conccntration 
of conduction clcctrons. a hole currcnt will 
predominate. This concept of thc emission 
of holes by the electrode has given rise to 
the name of ' cmittcr.' 

Tf a negatively biased elcctrodc contacts 
the germanium at  a point not too far dis- 
tant from the cmittcr, then the positive 
holcs will flow into it. and therefore it is 
called the ' collector.' Thus the currcnt in 
the collector is directly dependent on the 
emission of holes by thc cmitter. 

Scvcral types of point-contact triodcs (or 
' transistors ') have been evolved. but the 
latest design is thc junction type. In this. 
a thin positive laver is produced between the 
two negative ends of a monocrystallinc bar. 
by the introduction of a small amount of 
impurity. The impurity is diffused into the 
lattice at  the required point by the appli- 
cation of heat and alloving action. The 
whole crystal is embedded in plastic. and 
contacts from thc three regions arc brought 
out as ' tails.' giving a very rugged construc- 
tion. 

Transistors have n number of advantages 
over triode valves. Thcv arc very much 
smaller - a junction type occupies about 
11400 cu. in., while the smnllcst miniature 
valve takes up about !- cu. in.-they are 
rugged. need no warm-up, require infinitesi- 
mal power-a valvc requires 1 watt to  
amplify a signal of 10-"atts. but a transis- 
tor requires only 10-%watts-and there is no 
filament to burn O L I ~ .  On the other hand. 
transistors arc noisier than valves, have very 
much lower uppcr frequency limits (junc- 
tion : 3-5 Mc: point contact: 70 Mc; triode 
valve: 60.000 Mc). cannot operate at  high 
ambient temperatures, and have outputs 
limited so far to about 2 watts 

Production figures arc, of course. difficult 
to obtain. In Britain. production of a 
suitable gradc of germ'mium is not yet suffi- 
cient to meet domestic rcquirements. When 
sufficient is produced to enable exports to 

begin, the very favourable comments passed 
by American cxpcri~nentcrs on the superiority 
of British gernianium to that produced in 
thc USA encourage the hope that a market 
may be found there. 

It has bcen cstimatcd that the dcniand for 
germanium in the USA will be 15.000-20.000 
Ib. a ycar by 1055. and 40,000 Ib. by 1956. 
The production in 1948 was put at about 
1.000 Ib., and in 1951 at  5-6.000 Ib., with an 
emergency potential of 15.000 Ib. 

A year 3 ~ 0 .  Eagle-Pichcr quotcd prices of 
5340 per Ib. for thc metal. and 5142 per Ib. 
for the dioxidc. Current British prices for 
the highest puritv tlioxidc arc about 3/11 
per gm.. which is just about the same as 
the American price. : ~ t  current rates of ex- 
change. American transi%tors cost 515-20 
ahout a ycar ago. a t  a time when they were 
put together m;lnu:llly untlcr a microscnpc. 
and production was 200-300 per day. 

The demands for germanium will 
undoubtedly increase many-fold in thc near 
future, and it is heartening to know that 
Britain is holding her own. both in the 
chcmical and thc radio-engineering aspects 
of thc devclopmcnt of this new material of 
progress. 

Oil Sulphur Removal 
A NEW process briefly referred to in a 
recent issue (p. 185). for the ' liydrodcsul- 
phurisation ' of oils. has bcen developed in 
the Amsterdam laboratories of the Royal 
Dutch/Shcll Group. It differs from the 
prcsent vapour-phase procedure in that 
hydrodcsulphurisation is cff'ectcd by the 
' trickle ' technique, so called because the 
feedstock trickles over the bed of catalyst 
in thc presence of hydrogen under pressure. 

The oil, after meeting a circulating stream 
of hydrogen. is heated and the mixture 
passed over a fixed bed of catalyst (cobalt 
molybdcna on alumina). Reactor pressures 
arc of the order of 300-750 psi. and tcm- 
peratures 340-400" according to thc nature 
of the feedstock. A sulphur reduction of 
85-90 per cent can be effected with very 
little attack of the cracked or highly arom- 
atic components present. 

Since the feedstock does not have to be 
vaporised, the new process results in con- 
sidcrablc economics in heat transfer equip- 
ment and fuel. as well as in hydrogen com- 
pressors, pipelines and valves. It is 
expected that regeneration of the catalyst 
will bc only infrequently required. 
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yet officially rccognise the use of ultrasonics 
for wcld and platc inspection, Frasers have 
bccn able to provc to both inspectors and 
customers that thcir ultrasonic mcthod of 
inspcction is a further safeguard of quality. 
In fact, during the visit by the scientific ;tnd 
technical Prcss on 17 July, flaws were quickly 
and dcfinitcly locatcd, by means of ultrn- 
sonics. which wcrc barcly visiblc cithcr 
under the microscope or  in X-ray photo- 
graphs. 

Echo Pulse Reflection 

The  application of ultrasonic waves to 
flaw dctection in nlctals is mentioned in :I 

German patent as carly as 1931, but prcscnt 
day methods working on the echo pulsc re- 
flection principle were developed about 
1942 when Sproule. in this country, and 
Firestonc in the USA, working indepcnd- 
ently, cvolvcd this mcthod in prcfcrcnce to 
the older ' Pohlman ' or  shadow techniques. 
T h e  equipment a t  that time could be used 
for  the testing of platcs for various defects. 
but  the examination of butt welds presented 
a number of serious drawbacks. Thc  
development of thc ' Perspex ' probe about 
1948 madc possible the use of shallow anglc 
beams and is the basis of most butt wcld 
inspection employing ultrasonics. 

In  the construction of modern chemical 
process plant, the use of welding as a mcthod 
of fabrication continues year by year to  
grow and with the incrcasing complexity of 
materials and method incorporated, the 
demands made bccome more arduous. Un-  
fortunately, more testing dcmands incrcase~l 
time with subsequent incrcascs in ovcrnll 
cost and, thcrcforc. bcforc a ncw mcthod 
of testing can be acccptcd as ncccssary, it 
must justify its usc cithcr by being uniquc 
in its application or easicr, quicker and 
cheapcr to apply, with results comparable to  
those obtained by other methods. Although 
ultrasonics cannot be  claimcd as a panacea 
for non-destructive testing. in recent years it 
has come t o  be regarded as an  extrcmcly 
useful tool in inspection processes. Its 
application as a quality-controlling device 
fo r  stccl plates and butt  wclds in chcmicnl 
plant is finding incrcasing favour. 

T h e  prcscnce of laminations and other 
planar flaws-e.g. rolled out slag inclusion 
of varying size in steel plate-is a relatively 
common defect found in works practice and 
when contained in the body of platc material 
is not easily dctectcd. Thc  application of 

ultrasonics to  this type of dcfcct has  met 
with considcrrtblc succcss, particularly in the 
cxrtmination of platcs thickcr than t in. 

The  principle of application using echo 
pulsc rcllcction apparatus consists of using 
30" transmitting and receiving probes on  the 
s;tlnc side of thc plate under cxrtmination. 
As the p ~ ~ l s e  of sound is passed into the 
material. any difl'crcncc in path lcngth of the 
sound wavc is noted by thc cathode ray tube 
in an  altcration of thc position of thc Icading 
cdgc of the returning ccho on thc screen. 

Cart must be taken in adjusting the scnsi- 
tivity of thc rccciver and the gap between 
thc probes to give a sharp edge to the echo. 
I f  the powcr used is too high a shoulder 
will tend to form, giving thc appearance of 
an  ccho from a flaw, and if too  low the 
bottom cdgc will not rise sharply from the 
base line, making a shift of the echo o r  ths  
formation of a shoulder dificult to sce. 

The  use of a steppcd plate giving arcas of 
platc of  varying thickness enables the posi- 
tion of cach corresponding ccho to be 
marked (;I piece of gummed paper o r  a card- 
board mask scrves vcry well). The  gap 
betwccn the probcs should be adjusted cx- 
perimcntally, so  that the shift of thc echo 
is clean over thc whole range of depth at  
which faults arc lihclv to  be met in the platc 
under test. 

Choice of Frequency 

T h c  practical application of this principle 
shows that although frcqucncy (within 
limits) has  littlc cfl'cct on the ability of the 
beam to  detect planar flaws, it has consider- 
able efl'ect on  the screcn picture obtained. 
'The ' triggcr blip '  and ' ccho blip.' arc 
pulses o r  bursts of short duration, each 
bcing an cnvclopc of cncrgy from the high 
frequency oscillator, and the  number cf  
peaks visible in the sawtooth edge of the 
ccho by the high scanning spced dcncnds on 
the frcqucncy. At a frcqucncv of 1 Mc. 
the peaks are  fcw and give a raggcd edge to 
thc cxtcndcd blip, whcrcas a t  5 Mc. the 
picture is a fine sawtooth and conducive to  
clear reading of the screen. For  this reason 
Frasers favour thc use of 5 Mc. frequency 
together with appropriate coaxial cables for 
this frcquency. 

If the defects considered detrimental arc 
relatively small (say 4 in. dia.) then con- 
siderable time is spent inspecting a large 
plate and although rolled out inclusions of 
this size can be detected, it is doubtful i n  
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cause it to  deviate appreciably but a discon- 
tinuity, such as a fault, will reflect the sound 
just as  a mirror would reflect a beam of 
light. 

The detection of faults depends upon the 
reception of this reflected part of the original 
beam by a second probe and its electronic 
conversion to a visual ' blip' on the cathode 
ray screen. The shape and position of the 
blip on the scrcen give some indication of 
the size and form of thc fault behaving as 
a reflector, and the distance of thc fault 
from the probc. A knowledge of the direc- 
tion a t  which the beam entcrs and reflects 
within the boundaries of the plate enables a 
variation of signal caused by a given probc 
movement to indicate to some extent thc 
position and shape of the inspected fault. 

Taking into account the siniplcst law of 
reflection, the planar fault can reflect the 
beam in almost any direction, depending on 
its orientation, so that it may emerge from 
the surface over an area relative to the trans- 
mitting probe. If thc fault is not to pass 
unnoticed, the receiver probe should bc 
moved over this area, giving what is called 
a ' kidney scan.' 

Approaching a weld of unknown quality 
and without subsidiary knowlcdgc, this type 
of procedure is ideally required, but the time 
involved detracts seriously from the advan- 
tages to  be gained, since all scanning must 
be carried out with care, bearing in mind 
the difficulties of surface contact. 

Bascd on this re:~soning. togcthcr with thc 
fact that few flaws are truly planar, there 
is quite a good case for a systematic exam- 
ination using a single probe or two probes 
fixed relativc to each other. The relative 
drop in efficiency of the method is usually 
outweighed by the advantages gained, thc 

chief of which is that fewer variables are 
left to the skill of the operator. The suc- 
cess of fixcd probcs relies on the relative 
size of flaw acceptable in the work under 
examination and however orientated (since 
few flaws, even cracks, are planar in prac- 
tice) will usually give ultrasonic evidence of 
their prcsence. 

In applying ultrasonics to their own 
inspection problems (up to 1)  in. thick 
plateq) Frasers set out to systematise the 
scanning, using one scan eithcr side of the 
weld at  a fixcd distance and one straddle 
scan (probe eithcr side of the weld a t  an 
acute angle to  it) for welds up to $ in. thick 
and five scans (two either side and onc 
straddle) for thicker welds. Later work. 
however, showed that a wriggling motion 
along the path parallel to the weld not only 
improved the reception of echoes, but 
assisted in the maintenance of good surface 
contact. The slight additional movement did 
not slow down the inspection appceciably 
since the probcs were moved as  a unit by 
means of a protractor holder. 

The identification of types of defect as 
planes, cylinders and spheres in theory was 
found to be relatively easy, but when ap- 
plied in practice defccts found are, more 
often than not. a combination of these 
geometrical shapes and, as such, extremely 
dificult to identify exactly. 

Closer identification of the nature cf 
defects can sometimes be made radiographic- 
ally, but where this is not convenient Frasers 
recommend that a series of standard welds 
incorporating various defects should be pre- 
pared in an appropriate set of thicknesses. 
This may be done over a period of time 
until a comprehensive ' library' is built up. 
Each weld should have a radiographic 

Two views of the scanning unit, showing (left) the protractor holder, and (right) the 
two probes 
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record and a print or sketch kept for shop 
reference during inspection. By inspecting 
these plates ultrasonically under laboratory 
conditions the best instrument settings can 
be obtained and noted on thc radiograph. 

After repeated runs on any one plate an 
operator will soon recall the fault associated 
with the present working conditions and the 
response of the equipment at any timc whilc 
working on an unknown job can be assessed. 
This point is important. In actual testing 
it is the instinctive desire of an operator to 
do a run on similar. but known welds 
before translating signals in terms of faults 
on an unknown job. This procedure, 
although empirical and having some dis- 
advantages, is probably one of the best ways 
of ensuring that variation of working condi- 
tions as a whole does not result in failure to 
record a significant fault. 

The angle at which the beam enters the 
plate is usually known and its path through 
the plate can be drawn geometrically, taking 
into account reflection between the plate 
faces. The distance of the fault from the 
probes measured along the calibrated screen 
and marked on the diagram gives in theory 
the exact position of the fault. In practice 
this can be done by eye with quick reference 
to a diagram of the plate undcr inspection, 
but more easily asscssed in thicker plates 
uhere the beam does not cover the whole 

of  the weld from any one scanning position. 
Lack of wcld intcrpenctration can usually 

bc distinguished by the obtaining of a maxi- 
mum ccho when the probe assembly is per- 
pcndicular to the centre line of the weld and 
;I very rapid falling off of the ccho as the 
assembly is turned through a small angle. 
A slag line on the othcr hand is often com- 
posed of a numbcr of  individual particles 
which rcflcct radially and the falling off of 
ccho is not so pronounced. The signal 
should also. by theory, tcnd to become 
raggcd due to tliffercnce of path lcngth from 
the probc to the individual particles. 

W. J. Fraser & Company have always 
proudly cl:~in~cd that throughout the whole 
of thcir 120 ycars of cxistencc they have 
 constant!^ kept ahcad in the development 
and i ~ s c  of new techniques. With their 
departure into thc field of ultrasonics they 
arc living up to this boast. They are ensur- 
ing that the high quality lcvcl of thcir pro- 
ducts is maintained while at the same time 
keeping the costs of production down. 
Already ultrasonic testing has savcd the firm 
considerable moncy on two large contracts 
and has savcd the customers concerned 
lengthy delays in dclivcry. Mr. Autry and 
other directors of Frascrs are enthusiastic 
about thc tcchniquc they have developed 
and are anxious to provc its advantages to  
;III  those interested. 

Special Sugar Allocation 
THE Ministry of Food has announced thdt 
manufacturers may apply for an allocation 
of certain imported direct consumption 
sugars over and above thcir allocation of 
sugar for thc present period. The sugar 
consists mainly of RWI crystallised, but 
there is also a small quantity of Muscovado 
sugar. Manufacturers who are interested 
should apply forthwith to the Ministry of 
Food, Sugar Division, Great Westminster 
House, Horseferry Road, London, S.W.1. 
for the necessary permit. They should state: 
(1) the quantity and type of sugar required, 
and ( 2 )  the name of their registered supplier 
of imported direct consumption sugar. 
klanufacturcrs may apply for whatever 
quantity of these special sugars they can 
take up  within a month of the datc of appli- 
cation. The usual terms for the sale of 
imported direct consumption sugars will 
apply. 

Titanium for Defence 
THE Ministrv of Materials announces that 
~t has rccently concluded a contract with 
Imperial Chcmicnl lndustrics Lirnitcd undcr 
which the company will a t  its own cxpcnse 
erect capacity to producc 1,500 tons of 
sponge titaniilni a ycar. The  company will 
also in5tall capacity for convcrting thig metal 
to ingot fornl, and it cxpccts production to 
begin in two ycars' timc. The Ministry has 
undcrtakcn to buy directly up to three- 
quarters (if the company's output of sponge 
titanium over the first four ycars of produc- 
tion if  the mctal is not otherwise sold in 
various forms for usc by Government con- 
tractors, and the Ministry has an option on 
the full output if necdcd for defence pur- 
pose~ .  Apart from this project, I.C.I. 
already has in course of crcction pilot plants 
which will begin to producc at thc rate of 
150 tons per annum early in 1954. 
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Glaxo Development at Ulverston 
Rapid Growth of'  a V i t a l  New Industry 

0 NE of the I ~ ~ r g e s t  projects carried out 
by Glaxo L,aboratories, Ltd., in post- 

\v;~r !.ears has been the  construction ant1 
subseq~rcnt tlevclopment of the cnmpany's 
antibiotics plant a t  U:vcr-ston, in north-west 
Lancashirc. This enterprise has been in 
continuous production since 14 April. 1945, 
and is making a substantial contribution to 
home and overseas supplies of pcnicillin. 
streptomycin ant1 vitamin R,,. 

It w:ts early in J;lntrary. 1945, after the 
new factor). project had ycjt well beyond thc 
planning stage. that the company applied to 
the Board of Tradc for a building sitc. After 
zLir\,e).s in South Walc5. 1-ancashire ant1 Co. 
Durhnni had been carrictl out. the North- 
\Vest Region of the Rnard of Tradc sug- 
gested :I sitc, a forriicr ironworks, ;it Ulvcr- 
zton. Triangular-sh:ipetI rind of an  area of 
140 acrcs. it had much to  coniniend it. There 
n n s  dircct ;~CCCSS to the sea along the east 
side of the Furness Pcninsul:~; the Rardsc:~ 
branch line of the Midland Region ran 
alongside the tlerclict ironworks which itself 
had 8.000 vurds of sidings: tlicrc were 
nmplc water supplics from the neigh- 
boilring canal: and gas and clectricit\~ 
~ ~ i p p l i c ~  wcre ;~deqiratc. Ttic manpower 
ziti~ation in the town and outlying tlistrict 
\+as  entirely f;~vour:~blc to the settins up oI' 
a ncw industry. while the comparr~tivc near- 
nc,$ of Ulverstcm to thc conipany's other 

antibiotics plant a t  Harnard Castle (Co. Dur- 
ham) was a further advantage. 

Towards the end of 1946 the necessary 
huilding licences werc obtained and by the 
following January work had begun. I t  was 
destined tcl be one of the fastest building 
operations in the history of the company. 
T h e  work commenced a t  a time when the 
whole country was in the grip of an  arctic 
winter and when fuel shortages wcre acute, 
but despite the many clifficultics the project 
went ahcad with astonishing speed. Only 
sixtccn months later. on  14 April, 1948, the  
fir-st fcrmentcr was seeded and a few days 
later the initnl batch of penicillin had been 
protluccd. 

T h e  fcrmcnters werc installcd a t  the rate 
of one every two weeks and initially werc 
dcvoted to penicillin manufacture. A t  the 
same tinic the second fcrmentcr hall was 
rrtpidly nearing coniplction and by Novcm- 
her. 1948. half of the fermentation plant 
was installed and working. In 1949 the 
second fermentation hall was completed and 
turncd over to large-scale manufacture of 
strcptoniycin. Today one hall is dcvoted to  
pcnicillin nianuf;~cturc and the other mainly 
to streptomycin. 

Much depends on continuous provision of 
power supplies and in the event of a grid 
failure diesel driven high-speed alternators 
arc on stand-by to  take over part of the 

A general view of the Glaxo penicillin and streptomycin plant at Ulverston 
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electrical load. The fcrmcntcr halls, which 
are stccl framed and clad with corrugated 
asbestos and asbestos roofing, arc vcntilatcd 
by large mechanically-driven extraction fans. 

Most of thc multi-storey main building is 
devoted, in broad tcrms. t o  pcncillin and 
strcpton~ycin extraction proccsscs and tc. 
various dcpartmcnts ancillary to the fermcn- 
tation opcrations. 

On the ground floor of the central part 
of this main block arc thc loading 5ays. 
despatch section. plant-rooms and offices. 
The  first floor is dcvotcd to the storing of 
raw materials and to the batching arcas. 
lnoculum production (for thc sccding pro-  
cess). and the chcmical control and biologi- 
cal control laboratories :Ire sitcd 
conveniently ncar operating lcvels on thc 
operating floor. During each fcrmcntation 
run four-hourly tcsts arc carried out in the$? 
control laboratories to check sterility, pH. 
etc. Liquid raw matcri;tls (acids. corn steep 
liquor. ctc.) arc storcd on thc third floor. 

Elsewhcrc in the main block arc scctions 
carrying out cxtraction proccsscs on both 
pcnicillin and strcntomycin. Thc sinlilaritv 
between the production of pcnicillin ant1 
strcptomycin ends at  the fcrmcntation stagc. 
In penicillin manufacture. batteries of  ccn- 
trifuges arc used in thc solvent cxtraction 
and purification of thc crudc drug from thc 
broth. followcd by its prccinitation as a 
crudc salt. The crudc pcnicillin is con- 
verted to  crudc sodium o r  potassium pcnicil- 
lin which, a s  solutions. arc passcd through 
Seitz filters into stainless stccl cryst:~lliscrs 
whcrc cvery precaution is taken to cnsurc 
sterility of both plant and product. T o  
these crystallisers, appropriate additions of  
solvent or  procainc hydrochloride arc made. 
undcr stcrilc conditions. according to 
whether thc product rcquircd is crystallinc 
sodium. potassium o r  procainc pcnicillin. 

Strcptomycin Separation 

In streptomycin manufacture thc drug IS  

scparatcd from thc mould by vacuum filtrn- 
tion, adsorbed by mcans of an  ion-exchange 
process and subsequently eluted with acid. 
The  solution is convcrtcd to a crudc but 
crystalline salt. calcium chloridc coniplcx. 
This complcx can, in turn. be convcrtcd to 
streptomycin sulphatc by precipitating thc 
calcium prescnt. as insoluble sulphatc, ant1 
preciptating thc strcptomycin sulphate f r o n ~  
methanol. 

By mcans of catalytic hydrogenation, and 

similar removal of the calcium, calcium 
chloridc complcx can also be converted to 
dihydrostrcptomycin. So!utions of strcpto- 
niycin, cithcr the complex or  sulphatc, or  of 
dihydrostrcptomycin, in water, are subjected 
to Scitz fiitration and freeze-drying opera- 
tions bcforc the drug cmergcs in its finished 
st:ltc as cithcr stcrilc strcptomycin, or  dihy- 
drostrcptomycin. 

New Unit for Final Operations 

A new unit has bcen crcctcd on the north 
side o f  the main installation to deal prim- 
arily with finishing operations on penicillin 
and strcptomycin. This is a thrce-storey 
building. of brick cxtcrior. comnicnccd in 
1949. and now in full commission. Sterile 
re-crystallisation proccsses on pcnicillin. 
linisliing proccsscs on streptomycin and 
dihydrostrcptoiilycin and strcptomycin 
frcczc-drying arc some of thc opcrations 
conducted in this block. Final tcsts on thc 
finshcd protlucts arc carricd out in extensive 
modern lnboratorics in the samc unit. 

Thc ground floor of the unit is dcvotcd ro 
stcrilc crystallisation of pcnicillin. It com- 
prises a crystalliscr room. with a battery of 
st:linlcss stccl crystalliscrs and accompanying 
Scitz filtcrs; a stcrilc offloading section. 
whcrc thc cont:lincrs from thc crystalliser 
section arc trnnsfcrrcd to trays; a drier room 
whcrc solvent is rcmovcd from the penicillin 
by drying undcr a vacuum in electrically 
hcatcd dricrs: a sterilising section; and 
sicving room. whcrc. undcr stcri!c conditions 
tlic crystallinc pcnicillin is rcduced to a uni- 
form smooth flowing powder. 

The first floor is dcvotcd to  the strepto- 
mycin finishing and frcezc-drying sections. 
Aftcr thc druf: has undcrgonc final purifica- 
tion tcsts in tlic finishing room. it passes to 
the frcczc-drying unit, whcrc a battery of 
glistening drying units. lofty ceilings, excel- 
lent natural and artificial lighting, tiled 
w;llls and gowned operatives make an im- 
prcssivc picturc Also in this sterile area is 
a cold room. milling room. and wash-up and 
stcrilisation room. and, undcr the control cjf 
the analytical department. a sampling de- 
partmcnt. Distilled and clcmineralised 
water is supplicd by this section to  the plant. 

Two  dcpartmcnts. Analytical and Process 
Investigation. arc housed in thc top storey, 
the formcr carrying out the analytical rc- 
quircmcnts on all finished products and ccr- 
tain raw mntcrials and the lattcr charged 
with thc invcstigation of process problems. 
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The Analytical Department includes two 
chemistry laboratories, a biological assay 
laboratory, mcdia preparation and stcrility 
testing sections. balancc room and a control 
laboratory. One of the features of the 
biological assay laboratory is a plate reading 
projection section whcrc projectors can 
handle large assay pl;~tcs involving 200 
samples per day. The laboratory is 
equipped with sevcral incubators in which 
automatic tcmpcrnture rccortlcrs give con- 
tinuous day and night readings. 

The refrigerator unit is an interesting 
installation. Adapted to thc company's own 
specification. the refrigerators arc low built 
and give bench space along their whole 
length. 

In the air-conditioned sterility tcsting 
room samples from every batch of penicillin 
and streptomycin are cx:~niincd for frccdom 
from contaminating moulds and bactcria. 
The two chemistry laboratories scparatcly 
handle penicillin and streptomycin. Dis- 
tilled water on tap is a special feature of 
these laboratorics. 

The function of thc Process Investigation 
Department is to suggest improvements in 
the production processes and to investigate 
Froccss problems. It comprises foul- 
laboratories, Biochemistry and Riological; 
Physical Chemistry: Organic and Analytical; 
and Experimental The section includes n 
darkroom with polarimctcrs for penicillin 
assay and a statistical section. 

Administration Building 

The administration centre for the plant is 
located in a country house ovcr 125 years 
old, formerly occupicd bv the North l.ons- 
dale Iron and Steel Company. In this suite 
are the director in charge of fcrmcnt:~tion 
operations and his st;~lT; adniinistrativt 
departments; accclunts, costing and wages 
sections: and the teleprinters linking the 
phnt  with the company's hcadql~artcrs at 
Greenford and its other northern antibiotics 
plant at Barnard Castlc. 

In a wcll-cquippcd powcr house arc steam 
turbine and electrically drivcn air compres- 
sors supplying filtered air to the fermentation 
units; diesel drivcn reserve compressors; 
electrical switchgcar and distribution equip- 
ment for supply of current and diesel alter- 
nators for load shedding and for use in thc 
event of power failure. During the winter 
months these dicscl alternators supply part 
of the factory's daytime requiremcnts. 

Part of the refrigeration phnt for the 
streptomycin freeze-drying unit 

An efficient boiler housc installation in- 
cludes Lancnshire oil-fired boilers, supplied 
w ~ t h  wntcr takcn from a ncighbouring canal. 
Adjoining the boilcr housc is a reservoir of 
1.750.000 gallons capacity, used as a spray 
cooling pond. 

During the tirst tivc years of the factory's 
history, the Engineering Department was 
housed in old buildings. hardly suitable for 
ctlicicnt operating. In 1952 a new building 
was conipletcd which houses the central 
engineering workshops, engineering stores 
buying and stores department offices. The 
buying and stores departments and a confer- 
cncc room are locatcd in thc same building. 

Sincc the company took ovcr the site in 
1948 a number of cxtcrior improvements 
have bccn carricd out. Cultivation of a slag 
hcap. estimated to hold ovcr 6.000,000 tons 
of slag, and a lcgacy of the old ironworks 
days, has started. Several hundred syca- 
mores, eldcrs and limes have been planted 
and are beginning to stimulate vegetation. 
-1'cchnical dcvclopment at  Ulverston is pro- 
ceeding hand-in-h:~na with site improvement. 

Pharmaceutical Society Relief Fund 

Thc Pharmaceutical Socicty has now 
closed. at morc than f12.000. its fund for 
the relief of pharmacists who sufl'crcd in the 
East Coast flood disaster. 
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Sulphuric Acid Returns 

A SUMMARY of monthly returns of pro- C o s s u h t ~ ~ ~ ~ o w  ~w TIIE UXIT~I, I<IXC~I,OM 

duction and consumption of sulphuric I I :tpril-30 J U I I P )  
Ton, 

acid in the U K  from 1 April to 30 June, 1011 ,I" 

issued bv the National Sulohuric Acid Asso- TR"DNsl.s II~SO, 

ciation, -Ltd.. shows that' stocks increased r r , l r l , ; ~ s  : : : : : : : '.::: 
during that period fronl 599020 tons to Hiclironlnte and cIirc,mic acid . . . . . .  3,052 
63.076 tons. 3 r 1 i i 1 1 e  . . . . . . . . . .  4.120 

<'lays (12uller's e:~rtli, etc.) 
The following tables have been abstracted c.,pp er , , . 

from the summary :- Dealers . . . . .  

SULI'HURIC ACII) AND OLI.UM 
(Tons of 100 prr cetrl H , S O , )  

Data referring only to  Ch:~mher 
acid makers' returns Cllamher Contact ;ind 

only only Contact 

Stock, 1 April, 1953 . . 26,417 32.603 59.020 
Production . . . .  lhl.I?O 298,739 459,859 
Receipts . . . .  31,992 22,642 54,634 
Oleum feed' ' . . . .  - 1212 1212 

Use . . . . . .  
Despatches . . 
Stock, 30 June, 195i . . 
Total  capacity represented 
Percentage production . . 

Data referring 
only to  acid 
makers' returns Pyrites 

Stock, I April, 
1953 . . 130,762 

Receipts . . 94,102 
Adjustments - 1.072 
Use . . . .  95.922 
Desnatchez* 309 
~ t o d k .  30 June 

1953 . . 127,561 

Sul- ( 
Spent phur 
Oxide & H,S 

Zinc 
. oncen- 
trates 

Anhy- 
dritc 

* Including uses for purposes other than sulphuric acid 
m;~i~uf.~cture. 

Drugs nncl line chemicals . . 
1)ycstufli : ~nd  intc.rmedi;ctes . . 
li\plosive\ . . . . . . . .  
E\port  . . . . . . . .  
Cilue, gelatine : ~nd  s i x  . . . .  
Hydrochloric ;acid . . . .  
I l yd r~~Ruo r i c  acid . . . .  
I ron p i c k l i ~ ~ g  (including tin pl ;~tc l  
I.eather . . . . . . . .  
Lithopone . . . . . . . .  
Metil l e\tr;~ction . . . . . .  
O i l  rcfining and petroleum product\ 
Oils (vegetohle) . . . . . .  
Paper, ctc. . . . . . . . .  
PhospIi;~tes (industrial) . . . .  
Plastics, not otlierwise cl:~ssilied 
Rayon and transparent paper . . 
Sewage . . . . . . . .  

. . . .  Soap and glycerine 
. . . . . .  Sug;~r relining 

Sulph:~te o f  nmmoni;~ . . . .  
Sulph:~tes o f  copper, nickel, clc. 

. . . .  Sulp1i:lte o f  mi~gncsium 
. . . . . .  Superphosph:~tes 

Tar i l l id hen~o le  . . . . . .  
. . . . . .  Textile uses 
. . . . . .  Titanium oxide 
. . . . . .  Unclassiljed 

Total . . . . . .  

Colchicine Changes Hands 
WE are informed by Metallurgical Chemists 
Limited that they have recently acquired 
from Universal Crop  Protection Limited. 
agents for Pal Chemicals Limited, the stock 
in trade and the manufacturing plant and 
rights for colchicine. Production has now 
been resumed in the works of Metallurgical 
Chemists Limited and any commercial quan- 
tity of colchicine o r  colchicine salicylate can 
be supplied from stock. After the colchi- 
cine has been extracted and purified to the 
standards of the British and United States 
Pharmacopaias. it is submitted to  an  exten- 
sive chromatographic purification developed 
from that described by Ashley and Harns 
(J. Clzetn. Soc., 1944, 677) and by Horowitz 
and U:lyot (Scietlce, 115, 216 [I9521 ). This 
removes bright yellow impurites which occur 

to  the extent of 4 per cent in material com- 
plying with the requirements of the BP and 
USP. The  main impurity was first des- 
cribed a s  Substance ' C '  by Snntavy and 
Kcichstein (Hc,l\.. Clrit?~. Actcl. 33, 1600 
[1950]) and has now been shown to kc des- 
n~cthylcolchicine whcrc one nicthouy group 
in Ring A of the formula of colchicine is 
tlcmcthylatcd. (Horowitz and Ullyot [loc. 
cit.]). Thc otlicr impurities which occur in 
lesser ;lniounts are removcd at  the sami. 
time. 

New members o f  tlic Federation of Hritihh 
Industries include Fisons Cheniicals (Ex- 
ports), Lttl.. London. N.W.1: the Sm'th 
Chcmicnl Company. Ciuisclcy. nr. I.eeds: 
and Stockport United Chernic;ll Cornpan!. 
1-td., Stockport, Cheshire. 
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NATURFORSCHUNG UND MEDIZIN IN DEUT- 
SCHLAND, 1939-1946. Verlag Chemie. 
Weinheim, 1953. Volumes 34 and 35. 
Theoretische Organische Chemie, Parts 
I and 11 by W. Hiickel. Pp. 145 and 
160. DM.lO. 
Volumes 37 and 38: Praparative Organ- 
ische Chemie, Parts 11 and 111 by K. 
Ziegkr. Pp. 300 and 352. DM.20. 

These volumes are reprinted from thr 
' F I A T  Review of German Scicnce' which 
was published in 1947 in a strictly limited 
edition under the auspices of thc Military 
Govcrnrnent for Germany. According to 
the preface of the 1947 edition, the FIAT 
review was produced 'in the hope that it will 
assist in informing international science ol 
research done in Germany during the war 
years.' In the six years which have elapsed. 
many of the periodicals and books published 
in Germany during the war have become 
generally available. and the volumes under 
review have therefore lost much of their 
value. Furthermore. the general perspective 
in many tields of research has altered con- 
siderably, and some of the sections, especi- 
ally those in which the emphasis is on 
interpretation rather than evidence. are now 
out of date. 

The volumes on theoretical organic chem- 
istry contain much which would have been 
radically changed or  even left out if a new 
edition had bccn prepared. Of the ninc 
articles in these two volumes. five are writ- 
ten by the senior author, W. Hiickel (general 
structural chemistry and chemical bonds. 
stereochemistry. reaction mechanisms, asso- 
ciation and surface tension, constitution and 
physical properties). The remaining articles 
are by F. Seel (free radicals), G. Scheibc 
(absorption spectra). J. Goubeau (Raman 
spectra) and G. V. Schultz (mechanism and 
kinetics of polymerisation processes). In at 
least one instance the literature is misquoted 
(Part I. p. 7-racemic diphcnylglycol forms 
an acetone compound more readily than 
the nzeso-form and not vice-versa) and the 
reviewer had some difficulty in finding the 
original papcr as the volume numbcr and 
year given in the reference did not corrcs- 
pond. Howevcr. many of thc sections are 
excellent and it is interesting to see how 
German scientists have tackled many of the 
problems of theoretical org'anic chemistry in 
a way which is different from (and to some 
extent complementary to) the approach used 
in England and America. There is a useful 

index covering both volumes at the end of 
part 11. 

None of the sections in parts I1 and 111 
of preparative organic chemistry are writ- 
ten by K. Zieglcr himself, but he has col- 
lected a number of expcrt collaborators 
who have given us valuable and authorita- 
tive articles. Part 11 includes chapters o,i 
organon~ctallic compounds, synthetic dyes. 
sugars and their dcrivativcs, strychnine and 
related alkaloids. dicne-syntheses (an excel- 
lent article by K. Alder), chromatographic 
analysis (this contains ,sections dealing with 
many important fundamental considerations) 
and automatic methods for the microdeter- 
mination of the elements in organic com- 
pounds. Part Ill is devoted to compounds 
of high molecular weight and will be of 
special interest to chemists in industry. It 
contains chapters on the thcorctical and 
practical aspects of cellulose chemistry (by 
H. Staudinger and G. Jayrne) and a number 
of articlcs on various aspects of radical 
polymerisation and polycondensation which 
include discussions of emulsion polymerisa- 
tion and copolymers. 

It is unfortunate that the publishers have 
rcprinted the original edition instead of pro- 
ducing a new one. Thcre arc considerable 
overlaps between some of the reviews, very 
few cross-references. many references to 
' unpublished work' which has since been 
published and many misprints. Certain 
paragraphs in the reviewer's copy contain 
cnough incomplete words to make them 
interesting as crossword puzzles. It is a pity 
that such uscful volumes should have so 
m;lny faults.-J.C.P.S. 

Benn Brothers Ltd. 
The directors of Rcnn Hrothcrs Limited. 

publishers of THE CHEMICAL AGE, recom- 
mend thc payment of the following final 
dividends less tax for the year ended 30 June. 
1953 :-3 per cent on preference shares. 
which with the interim dividend of 3 per 
cent paid in February makes 6 per cent for 
the year; 1 1  per cent, plus 2: per ccnt special 
Coronation Bonus, on ordinary shares, as 
increascd by thc issuc of bonus shares in 
Dccember, 1953. which with the interim 
dividend of 4 per cent paid in February 
makes 17% per cent for the year on such 
increased cap:tal; and 3s. 6d. per share on 
the deferred shares. 
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More Uses for Plastic Materials 
Applications in the Fitting-Out o f  Boats 

T H E  1 I-ton gaH-ketch 'Tango ' is owned 
and has bcen convertcd by Richard 

Lev.in. O.B.E.. M.S.I.A.. Head of RBC Tcle- 
vision Design. .4 convertcd Looc Lugger. 
of 3 1  ft. length overall. the 'Tango '  now 
has whecl-steering and a new wheelhouse. 
At the same time the main cabin top has 
bcen raiscd to  :illow more hcad-room 
within. 

Chief alterations. howcvcr, havc taken 
place in the 4-bcrth cabin itself, which has 
been completely re-dcsigncd and furnished. 
and here great use has bccn made of Ware- 
rite Laminated Plastics for panelling and 
surfaccs of all kinds. 

The main fittings in the cabin are:-(1 1 
a galley-unit consisting of concealed sink 
with a cover which providcs a work-top an~f 
inverted. a chopping-board: a ccntral cooker 
with covcr which can bc removed for use as 
a tray: and a cc~nccalcd anthracitc heater. 
Behind is a storagc unit for food and. below. 
another for Calor-gas. ctc. All the panel- 
ling of this unit is provided by Warerite 
veneered board in a grcv weavc design. 

( 2 )  A full-length. hanging cupboard 
built into the bulkhead and surf:~ced with 
Warcritc materials. 

(3) A watcr-tank. sited amidships. This 
1s equipped with polycthylcne plastic piping 
and concealed by a Wnreritc panel. which is. 
hinged for rapid conversion into :I lift-up 
chart-tablc. Whcn uscd for this latter pur- 
pose. the stcps leading into thc cabin arc 
employed as a pcdcstal. and they in turn 
incorpor:cte a cold-box panelled with 
Warcritc Rcd Stardust. 

(4) The gcncral-purposc tablc. surfaced 
with a combination of red and green Ware- 
rite. which is cantilevered from thc main- 
mast tabernacle support and can easily be 
either folded away or removed altogether. 

( 5 )  In addition Wareritc grey weave has 
been uscd to panel all thc bulkheads, sides. 
bunk-fronts. drawcr-units and cabin-top. the 
latter beins also lincd with Fibreglass insu- 
lation mat and topped with plywood. both 
of which arc bonded with Bakelite and 
similar-type synthetic rcsins. 
(6) The three bunks. one of which is 

double. are upholstered in leathercloth sup- 
plied by the Greenwich Lcathercloth Co. 

This photograph, taken by natural 
lighting through the forward porthole of 
the cabin, shows the considerable im- 
provement over the traditional mahogany 
panelling. Lined with Warerite, the in- 
terior is very much lighter and longer- 

lasting 

;tnd made from vinyl rcsins also supplied by 
Bakelitc Limitcd. 

Plastics havc therefore playcd a major 
part in this conversion. not counting numer- 
our niinor acccssorics such as light switches, 
ctc.. and have helped to provide an interior 
which is both permanently colourful and 
exceptionally hard-wearing. 

Free Trading in Copper 
After :I lapse of nearlc 14 years, the Lon- 

don Metal Exchange began dealings in 
coppcr again on 5 August. Copper valued 
at  more than f500.000 was traded. although 
there was a sharp decline in prices com- 
pared with the final Government selling 
price of £253 a ton. Closing prices were 
f210 buycrs. £212 10s. sellcrs, for cash cop- 
per; and f 196 buycrs. £ 198 sellers. for three 
monthr metal. 
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T H E  principal article in the latest number 
of ' BASF' (Vol. 3, No. 3, July) is con- 
cerned with the final release of the Badischc 
Anilin und Soda Fabrik from Allied control 
on 28 March, and with their hopes for the 
future. Other articles deal with the advan- 
tnges of synthetic over natural indigo, the 
uses of indigo in West Africa, the grave- 
cloths of Pope Clement 11, industrial psycho- 
logy. the testing of herbicides, and the 
making of a colour film about them. As 
usual, thc journal is vcry well produccd and 
illustrated. * * * 
ISSUED by the Mond Nickel Company. 
Limited, Sunderland House, Curzon Street, 
London, W.1. the latest (June) number of 
The Nickel Rlclletin includes an article which 
gives the composition. physical and mcchan- 
ical properties of the alloys of the Hastelloy 
type. These casting alloys (nickcl-molyb- 
dcnum-iron, nickel-chromium-molybdenum- 
iron and nickel-silicon) are employed princi- 
pally in chemical engineering and oil refin- 
ing for their high corrosion-resistance. 
Abstracts of recent literature on electro- 
deposition include a critical survey of sub- 
stitute finishes which have been tried in the 
USA during the period of restricted availa- 
bility of nickel, a description of a method 
for plating manganese-base materials, and 
an explanation of thc mechanism of black 
nickel plating. 

* * *  
INCLUDED in the summer issue of Pro- 
gress, the magazine of Unilever Limited, 
Unilever House. Black friars House, Lon- 
don. E.C.4, is an article on 'The  Task and 
Methods of thc Monopolies Commission.' 
This has been written by Dame Alix Kilroy. 
Under Secretary. Board of Trade. who was 
secretary of the British Monopolies Com- 
mission from its establishment early in 1949 
until March. 1957,. The article is most 
interesting, particularly in view of the Com- 
mission's recent report on matches and 
match-making machinery. Dame Alix 
points out that the Commission's reports so 
far have not produccd the hostile comments 
that were anticipated; such criticism as there 
has been has concentrated on the alleged 
slowness of the Commission and on the 
policy of the legislation under which the 
Commission works. 

A BOOKLET just published a t  3s. 6d. by 
the Federation of British Industries, 21 Tot- 
hill Street, London, S.W. I, reproduces the 
introductory papers given a t  the Third Con- 
ference of Industrial Research Directors and 
Managers held under the auspices of the 
FBI at Ashornc Hill, Warwickshire, earlier 
this year. Summaries of the discussions are 
also included. The theme of the conference 
was the vital need to make full commercial 
use of research and discovery. The princi- 
pal speakers included Mr. G. S. Samways, 
joint managing director, the Metal Box Com- 
pany, Ltd; Dr. N. P. Inglis, director of re- 
search, Metals Division, I.C.I., Mr. L. H. 
Williams, deputy commercial manager, Shell 
Petroleum Company, Ltd.; and Mr. H. W. G. 
Highnett, superintendent, Development and 
Research Laboratory, Mond Nickel Com- 
pany, Ltd. 

* * *  
IN 'Scientific Research as it Proceeds in 
Mellon Institute' the description of work 
in progress in the 73 separate Fellowships is 
necessarily brief. Mellon Institute, Pitts- 
burgh. Pennsylvania, is an endowed, non- 
profit making, corporate body for the carry- 
ing out of comprehensive investigations on  
important problems in pure and applied 
science, for training research workers, and 
for providing technical information. Among 
the many research projects a t  present in 
operation, there are investigations into chain 
and arc-welding, the properties of glass, the 
chemistry of yeast, the status of piperonyl 
insecticidcs, new organic coatings, and the 
control of moisture in dry cleaning-a 
typical selection of the wide range of inter- 
ests covered by the Institute. * * * 
FLUSH doors are gaining in popularity, but 
it may not be generally known that syn- 
thetic resin adhesives enable them to 
be used for exterior as well as interior 
purpoqcs. The July issue of Aero 
Rc#senrch Technical Notes, published by 
Aero Research Limited. Duxford, Cam- 
bridge. gives details of the processes in which 
' Aerolitc' KL, a urea-formaldehyde resin 
adhesive. is used for flush door manufacture 
by an Uxbridge joinery company. It is 
claimed that apart from lower cost, ' Aero- 
lite' has been found to offer other advan- 
tages over casein as an adhesive. 
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Industrial Productivity 
P KOI)UCTIVITY is one of the vitnl pro- 

blems alkcting Britain today. One 
\Lay t o  increase productivity is t o  put 
PO\VER a t  a man'< dicposal: and the 
b c ~ t  way to d o  this is with electricity. 

As a contribution to  the solution of 
this problcm, thc British Elcctric:~l 
Devclopmcnt Association is now pub- 
lishing a new series of books for 
ninnagenient and executives in In- 
dustry. The first four arc now available : 
" Higher Intlustr-ial Production with 
Electricity " clcscribcs a wide variety of 
modern production methods: "Lighting 
in Industry" shows ho\v lighting can 
afl'cct individual output, how its 
efl'ectivcness can be asscsscd, and how 
iniprovcments can be nii~de ; "Materials 

Handling in Industry" shows the way 
to  increased productivity by improved 
handling; and " Electric Resistance 
Heating" indicates where, and how, 
this unique method of producing heat 
without combustion can be applied. 

Tltc po.st:free price of eoclt of the 
hoo1;s is 91- cltttl copirs cori l7c obtaitied 
f i o t ~  tlte Britislt Electric.al Dcveloptnent 
A .ssoc.itrtiorr. 2 Srrl'oy Hill. Lottclorl, 
IY.C.2, or .f).ot?z jJorrr Electricity Board. 

The Association has produced a 
film called " A Case for Handling " 
which illustrates by practical demon- 
stration the vital part that improved 
materials handling con play in all 

1 industries. It runs for 32 minutes, 
I and is available on free loan. 
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extraordinary m e e t i ~ g  to consider a proposal 
to capitalise £250,000 and distribute onc new 
5s. share for each 5s. unit held. as known. 

The Mirrlees Watson Company, Limited 
Satisfactory demand for sugar, chemical 

and allied machinery is reported by the Mirr- 
lees Watson Company, Ltd., of Glasgow. 
Several very large sugar contracts were com- 
pleted during the past twelve months and 
new orders booked include a 15 roller 36 in. 
by 78 in. turbine driven mill for  St. Kitts. 
and a complete new mill t o  handle 2.500 
tons of cane per day for Venezuela. On thc 
chemical and distilling side substantial Cana- 
dian orders have been booked for evapora- 
tors for corn-steep liquor and a grain distill- 
ing plant for  potable spirit. Production of 
tanks for storage and transport of liquid 
oxygen has increased and steam ejector :tir 
pumps for  use in the chemical industry have 
also been a feature of this group's activities. 

Oldham & Son Limited 
In a statement circulated in connection 

with the annual meeting of Oldham & Son. 
Limited, on 27 August, the chairman, Mr. 

, John Oldham, points out that the company's 
ability to cater for the changing require- 
ments of industry has been further expanded 
during the year by extensions to the 
Research and Technical Development Sec- 
tion, which would accelerate the devclop- 
ment of new lines over the wide field of the 
company's battery, mining and electrical 
interests. The consolidated profit and loss 
account shows a net profit for the year to 
31 March amounting to  f262.541, a decrease 
of 18 per cent compared with thc figure for 
the previous year. The proposed final divi- 
dend of 10 per cent on the ordinary shares 
makes 174 per cent for the year. 

Market Reports 
LoNDoN.-Qu~~~ conditions prevail in all 

sections of the industrial chemicals market. 
but the outlook is brighter than for some 
time past, and rather more activity is looked 
for  in the autumn markets. Price changes 
have been few and quotations generally dis- 
play a firm undertone. The  basis price for 
lead oxide and litharge is now £126 ISs, the 
last change being 11 August. On the same 
date the basis price for dry white lead was 
increased to £144 10s. There has been 
little activity in the coal tar products market. 

but contract deliveries are being taken up 
with fair regularity and conditions are un- 
likely to change just yct. 

MANCHESI ER.-T~E Manchester market 
For heavy chemical products during the past 
wcek, although slightly more active than a 
wcck ago. continues under holiday influ- 
ences. These have affected particularly the 
rnovcmcnt of supplics of textile chemicals. 
for a large number of towns in the Lanca- 
shire cotton and Yorkshire woollen areas are 
now enjoying their annual stoppages. The 
prospects when conditions get back to 
normal are reasonably bright, however, aad 
a steady flow of supplies to the textile and 
othcr leading industrial outlets is looked for. 
Among the tar products there is a steady call 
for creosote oil and. in the light distillates, 
for benzol. xylol and toluol. 

GLASGOW.-Due to the large number of 
factories still closed owing to  holidays, the 
past wcek generally has bcen somewhat un- 
interesting. However. next week should 
show a difference owing to the large number 
o f  orders on hand awaiting delivery. 

Mathieson Chemical Corporation 
SALES and net profit of Mathicson Chemi- 
cal Corporation. Baltimore, reached a new 
high figure for the six months ended 30 June. 
Net for the period. after taxes and preferred 
dividends. was $8,828,633 compared with 
$7.077.172 for Mathieson and Squibb on a 
proforma combined basis in 1951. and 
S5,135.516 for Mathicson alone in 1952. The 
merger with E. R. Squibb & Sons took place 
on I Octoher 1952. The $5.000.000 cost c t f  

rehabilitating the company's Morgantown. 
W.Va.. plant has been fully repaid. and earn.  
ings from the operation are now accruing 
to the cormration. The ulant has been pro- 
ducing at  ;I higher rate th in  at  any time Gncr 
rts construction during World War 11. Com- 
pletion is also announced of the first success- 
ful natural gas well on lands leased by th.: 
corporation in East Texas. Additional wells 
are now bein!; drilled in the arca. with 
chances of successful production viewed as 
good. 

Additional foreign agents recently ap- 
pointed by Styrene Copolymers Limited are 
Holland and Indonesia. Messrs. L. J. Volk- 
ers. Sarphatistraat 62. Amsterd3m C: India. 
P. S. Daftary, Abdulla Building, D'Silva 
Road. Bombay 28. 
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COLLINS IMPROVED 
FIREBARS, LTD. 

51. THE MALL. EALING, LONDON, W.5 
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'iil'l " 4 ~ & ' , 7 7 ~ ,  
HYDROGEN PEROXIDE 

2),- J < 
PEROXYGEN COMPOUNDS including: 
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Urea Hydrogen Peroxide Perrulphates 

Benzoyl Peroxide and other Organic Peroxides 
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including: 
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Barium Chloride Barium Hydrate 

Sodium Sulphide Sulphated Fatty Alcohols 

Sodium Metosilicate Detergents 
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