


BRUSH CQ., 'XTD 
H A N H A M  . 'F~~s~sb~;u ." i * l  

Hyldwmilirk AcW and Sitlafluorides 
flmborle Actd a d  AuobarPtcrr , 

Copper, Nickel and Zlne Cmpounds 

A C I D  R E S I S T I N G  T I L E S  B R I C K S  
A C I D  T O W E R  P A C K I N G S  

R I N G S  A N D  B A L L S  
Successfully used in 

6 A l L L A R D  TOWERS ' ACID O I L  SETTLING TANKS 
GAS WASHERS * CHIMNEY L I N I N Q S  ASH SLUICES 
H Y D R O C H L O R I C  P I C K L l c J S G  T A N K S ,  E T C .  
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BROTHERHOOD 
Air,  Gas and Refrigerating 

Compressors 
For the manufacture of 

ARTIFICIAL FERTILISERS and other CHEMICALS 

Also 

STEAM T U R B I N E S  
GENERATING SETS 

Literature describing Brotherhood Products available on request 

* ,, . . . - 
i 
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F R E D E R I C K  BRABY & C O M P A N Y  LIMITED 
HAVELOCK WORKS, AINTREE. LIVERPOOL. 10. TELEPHONE: AINTREE 1721 

omfen FACTORIES AT: London Works. Thames Road, Cmyford, Kent. TELEPHONE: Bexleyheath 7777 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springbum 5151 

Ashton Gate Works. Bristol, 3. TELEPHONE: 64041. And Palkirk 
OTHER omm: 352-364 Euston Road. London, N.W.1 (Head Office). TELEPHONE: EUSton 3456 

110 Cannon Street, London, e.C.4 (Export). TELEPHONE: MANsion House 6034 
Queen's Buildings. 10 Royal Avenue. Belfast. TELEPHONE: 26509 

Palace Street, Plymouth. TELEPHONE: 62261 
A P  266-217 
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Telephone : Clissold 1234 55/60  
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Tctrrpn.ntr rrc, Pressrrre, Hrrmidity , ctc. 

1 Corrtrnct, panels nrzd iristallation 
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I NECKAR Ion Exchange Plants provide water 
of distilled quality. 

Typical Plants employing various methods . . . 
. . . .fully described in our literature, available 

on request. 

NECKAR WATER SOFTENER CO. LTD. 
ARTILLERY HOUSE, ARTILLERY R O W .  L O N D O N .  S.W. 1 .  
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Decolourising Carbon 

The most highly 
activated of all carbons 

THE CLYDESDALE CHEMICAL CO. LTD., 
142, Queen Street, Glasgow C.l 

'Phone : Central 524718 
'Grams : Cactus, Glasgow 
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@ Shell Chemical Company Limited 
*'Ilk 

Norman House, 105- 109 Strand, London, W.C.2. Telephone: Temple Bar 4455 
I L O N D O N  : Walter House. Bedford Street. W.C.2. Tel: Temple Bar 4455. 
I M A N C H E S T E R  : 144- 146 Deansgate. Tel: Deonsgote 6451. 

: I B I R M I N G H A M  : 14-20 Corporar~on St.. 2. Tel: Midland 6954-8 
G L A S G O W  : 124 St. Vincent Street, C.2. Tel: Glasgow Cenlral956!. 

I BELFAST : 35-37 Boyne Square. Tel: Belfast 20081. 
I D U B L l  N : 53 Middle Abbey Street. Tel: Dublin 45775. 

* Overseas enquiries should be directed to local Shell Companies. 
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Rut there is somethina in common between the 
vinyl plastic doll and tablets, for both contain 

STURGE P.C.C. FOR : Sturge Precipitated Calcium Carbonate. 
This fine chemical, made under controlled 

AND COSMETICs conditions from specially-selected limestone, 
PAINTS AND INKS is supplied in twenty-four coated and uncoated 
DRUGS grades to suit a variety of industrial and 
PAPER-MAKING AND COATING pharmaceutical purposes. Choose the grade 
Rl 'RRER .41\'1) PIASTICS tha t  best suits your product-you can be 

certain of the highest purity and uniformity. 
IYrite for STURGE Technical Lcnpets describing 
thc  urtrd('s o f  Prccipitntr~rl C(rl(3irrm Carbonate. 

sTm 0 Precipitated Calcium Carbonate 

.14anufact1~rers of fine chemicals since 1823 

JOHN & E .  STURGE LIMITED, WHEELEYS ROAD, BIRMINGHAM 15 
TEIJ : MIDLAND 1236 
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'l'hese high-quality chemicals, 
manufactured at Billingham from 
propylene produced in the 
oil-cracking plant at Wilton, are 
available in road tank-wagons and 
drums. Stocks are maintained 
at convenient distribution centres 
for prompt delivery to all parts 
of the country. 

Fw further infornzation, consult : 
I M P E R I A L  C H E M I C A L  I N D U S T R I E S  LTD. 
L O N D O N ,  S.W.1. 
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A new standard in precise 

FOOD PROCESSING 
Many processes 
concerned with 
the preparation 
of foods depend 
upon close, stable 
temperature con- 
trol at one or more 
stages. Stainless 
s t e e l  s h e a t h e d  
senslng elements 
e n s u r e  a g a i n s t  
contamination. 

LABORATORY 
E x p e r i m e n t s  III 

research arid indus- 
trial establishments 
demand precision 
in t e m p e r a t u r e  
control. Fielder1 
Electronic Ther- 
mostat offers long- 
term stability and 
ensures exact re- 
producibility over 
the range 0-500 C 
without need Ii~r 
re-calibration. 

Models available 
for use with 
thermocouples ' 

For full details write to 

FIELDEN ELECTRONICS LTD., WYTHENSHAWE, MANCHESTER. Telephone : WYThenshawe 3251 (4 lines) 
London Office: 21 Buckingham St., W.C.2. Tel.: TRAfalgar 3154 
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Stainless Steel 

We are manufacturers of a 
wide range of holloware in stain- 
less steel which finds use, because 
of its resistance to many forms of 
chemical attack, in dye works, 
chemical factories, food factories, 
laboratories and, because of its 
inherent cleanliness, in hospitals. 
Ask for our holloware leaflet. 

The Taylor Rustless Fitting Co., Ltd. 
Head Ofice - Ring Road, Lower Wortley, Leeds, 12. 
London Ofice: 14, Great Peter Street, London, S.W.1 

Lreds 63871 1 
Abbey 1575 

I CHEMICALS FROM COAL I 
PIIENOL : 39.5j41 OC 

CRESO1,S : 00/63% meta content 
ortho. p ~ r e  grade A 

XY 1 .ENOLS : I . .3 . 2 
2:4/2: 5 
517" 
(.;pccihed cut\ as required) 

1jnqriirie.r t o  -: 
U N I T E D  C O K E  & C H E M I C A L S  C O M P A N Y  L T D .  

?RE UNITtV 

YEEI ( \ALES I)I ,PART\IRNT 31) 34, (:oliog~atc Crc.;ccnt, Shcfficld, 10 
Telephotle : .SlJqf/'~ld 63025 7 >/egra??~s : ' Unickm' Sheffie/d 

COMIAMIIS L'? 

UCC l 
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PIRATUBE TAKES THE AIR 

-when you want i t  

Gas-laden air from a tanker or the fumes from a laboratory retort . . . complicated 
tunnel ventilation or a simple hot air system-all jobs for SPIKATUBE, which is 
proving every day that it is the most versatile flexible ducting now available to 
industry. For machine shops, garages, factories, mines, aircraft, there are special 
types of SPIRATUBE in diameters from 3" to 30" and in a variety of coverings. 
SPIRATURE is simple and quick to instal and is light, tough, flexible, retractable. 
Economical too, because SPIRA'I'UBE can be dismantled and used again and again. 

Write to-day for the SPIRATUBE Brochurz which illustrates what this versatile 
ducting will do. Put your problems.up to our Design Engineers. They will be glad to 
advise you without cost or obligation. The address is- 

A N  ASSOCIATE COMPANY O F  GEORGE MACLELLAN & CO. LTD. EST. 1870 
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G R I N D I N G  
PASCALL mills will grind a wide range of 
materials and effect ultra fine particle size reduc- 
tion. Also effective for b!ending homogeneously. 
Let us help you with your problem. 'Tests under- 
taken on your material and technical data supplicd 1 

free of charge. 

Outputs range fcom tons to lbs. per hour. 

For Jtrll drrai1.c zrrire or relepho~tt. 
I-'oddirr,qron 7236 f o r  List I'M 704 

THE 

PASCALL ENGINEERING COI LTDI 
114 LISSON GROVE, LONDON, N.W.I. 
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'l'cn tons of it to transport in bulk from shall-we-say-A 

to let's-call-it-I;. A problem? Certainly! A worry? Certainly 

not! 1:ccausc.. lilzc many other sensible persons with a prob- 
lem in paclta: inq, he souzht the advice o f  I'aper Goods-who 

have the knack of coming up with the right answer. They told 

him all ahour 'Alkapaks' polythcnc film sack and drum-liners. 
How they arc sift-proof, moisture-proof, rot-proof-above all, 

worry-proor! For 'Alkapaks' are made tiom strona and durable 
'Visqucen' polythene film in enough standard sizes to fit almost 

any sack or drum - and Paper Goods will even tailor them to suit 
special nccds 

And Paper Goods' service cicrc~an't cnct with 'Alliapaks'. They 
make gusscttcd and un=usscttcd ha::& and case lincrs from tubuIar 

and flat polythcnc film : c:Irt(>ns i ~ t i ~ l  tlisplay packs. 

When it canzes to packaging. . . 
Paper Goods take the load ajfjwur mind. 

PAPER G O O D S  MANUFACTURING COMPANY LTD. 
(A  srrhsidiury concpurr-\I of Inrperirll (,'l!errticul I~rJttsrl.ic..< I .rr l .  i 

Westmead Road, Sutton, Surrcv. Telephone : Vigilant 8216 
P.G. 28 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

I The watch-dog of workers 

PERSONAL SAFETY 1 

.*y4@ and best in  safetv 
products, write fo; 
catalogues No. 2. 

For over sixty years specialists in Industrial Safety 

49. TABERNACLE STREET. LONDON. E.C.Z. 

THE " OLDBURY " PATENT 
C A R B O Y  D I S C H A R G E R  
wi l l  empty and elevate u p  t o  50 feet 
the contents of any carboy, bott le o r  
vessel. and compl~es w i t h  all the  con- 
d i t ~ons  o f  t he  Factory Act  of 1937. 

KESTN ER'S 
I Crosvenor Gardens. Westminster. London, SW. 

Dscolor is ing CARBON TI HIGHEST EFFICIENCY 
ALL TRADES LOWEST PRICES 
Granular Carbon tor Solvent Recovery 

Regeneration of Spent Carbon 
W r i t e  f o r  samples and quotations. 

F A R N E L L  C A R B O N S  L IMITED 
C O N D U I T  ROAD. PLUMSTEAD. L O N D O N .  S.E.18 
Telephone: Telegrams: 
Woolwich 1158 12 li?es\ Scofar. Wol. London 

w4VE YOU A WORKS 

F/RE BR/OADE ? 

PIwsr  srnd without oblipatian on our part, a specimen coor 

FIRE PROTECTION i of FIRE PROTECTION REVIEW and details of subscription :- 
........................................................................... REVIEW For attention of 

1 Name of Firm .............................................................................. 
.................................................................................... OLNN I Address Bouverie House. Fleet Street, , ............................................................ London. E.C.4. England I 

1 Date ....................................................................................... 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

9 

P+ 
LIQUID NEOPRENE PROTECTIVE COATINGS 

i3 a,~, ,':QT 
Heavy duty coating applied at our works, for 

* 
VALVES, TANKS, CHEMICALS & MARINE 

PLANT. 
'? 

r, 
I""' 7'"fl 

Maintenance grade supplied ready for use, for 
F the protection of STEEL WORK from FUME & 

A SPLASH. 

,* 
d 

EAGLE WORKS WEDNESBURY 
TELEPHONE . W E D  0284 5 LINES 
W e  are the sole licensees in UK. for 4% 

I N D U S T R I A L  GLOVES 

PROTECTIVE CLOTHING 
Safety depends on the best- 
that is why SO many leading 
industrial concerns re- 
peatedly specify GUARD 
Protective Wear .  W e  are 
actual manufacturers. 
Please write for illustrated 
catalogue 

AIRGUARD LTD. 
103. KING ST., LONDON. W.6 

Tel : RIV 3642-3-4-5 

and at  Birmingham. Glasgow. 
Cardiff. Belfast. Dublin 

Factory-Rowden Works, 
Beckenham. Kent. 



782 THE CHEMICAL AGE 7 April 1956 

INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

with 

TELCON 
BERYLL IUM COPPER 

TOOLS 
Beryllium Copper Safety Tools, by reason of  their comparatively 

high thermal conductivity, have l i t t le tendency t o  spark and can 

be employed wi th  confidence in dangerous atmospheres. The 

great strength and hardness o f  these tools gives them a perform- 

ance and length o f  life assuring their superiority in this field, 

and their best recommendation i s  their widespread use by major 

industrial concerns handling inflammable materials. 

Distributors for Great Britain 

BERYLLIUM & COPPER ALLOYS LTD 
47, VICTORIA STREET, LONDON, S.W. I ABBey 642112 

Manufactured by 

TELEGRAPH CONSTRUCTION & MAINTENANCE 

TELCON WORKS . MANOR ROYAL CRAWLEY . SUSSEX 
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The Reading of Scientific Papers 

I T IS one of the oldest traditions of 
science that papers should be pre- 
sented at meetings. and that after a 

paper, perhaps once better known as a 
discourse, there should be critical dis- 
cussion. How far  the continuation of 
this tradition still plays a large part in 
progress, it is hard to assess. The vast 
widening of science and its diverse 
specializations has made it physically 
impossible for  even the most determined 
and mobile of men to attend every meet- 
ing at which papers relevant to his 
interests are read. The attendance at ;I 

meeting rarely represents more than a 
small fraction of the ' audience' to whom 
the paper is of' direct importance. Yet 
this initial presentation from a rostrum 
is a custom of scientific society, as firmly 
established as the bursting of a chani- 
pagne bottle when a ship is launched. 
By no means all scientific papers appear- 
ing in journals are orally delivered, but 
many are-as a fairly broad generaliza- 
tion, the initial public presentation is 
more customary if the scientist is well 
known, or if some recent contribution 
has put him into the 'promising young 
man ' class. 

The paper that is read at a meeting 
may not be the most important event. 
The fact that each such paper and nieet- 
ing provides an occasion for scientists 
with kindred interests to gather together 
may well be of greater importance; put 
another way, the habit of meeting 
regularly may matter far more than its 
scheduled purpose. This becomes all the 
more true as specialization increases, 
and as more scientists take positions in 
the smaller firms of industry. The univer- 
sity scientist is rarely cut off from con- 

tacts with other scientists; and the scien- 
tist in a large firm's service is seldom 
isolated. In the past ten years or so the 
specialized group system has been much 
developed as the 111orlus opemndi for 
arranging meetings. Unless papers are 
read at meetings, groups are merely 
linked by postal service and occasional 
committee meetings. From this point of 
view, it is possible to argue that at most 
meetings the paper itself has a secondary 
significance. Exaggerate the argument 
and the coriclusion is that the paper is 
an excuse. ii means to another end. 

Many diligent supporters of meetings 
will resent this last comment. That its 
germ of truth has been falsified by hyper- 
bole cannot be denied. Yet it is not 
entirely unsupported by practical experi- 
ence. A fair proportion of papers read 
at meetings are so badly presented, often 
with the poorest audibility, that any 
realist. must indeed suppose that the 
paper hardly matters. Another type of 
paper that lends truth to this theme is 
the 'eminent authority' paper, the 
' survey-of-a-field ' paper which in candid 
truth advances nothing new and largely 
or wholly re-presents developments that 
are well known. Sometimes these papers 
con be brilliantly stimulative, but jn a 
number of cases, if the glamour of 
reputation is pushed aside. they are very 
hunidruni aftairs. It  would be invidious 
and unkind to cite exaniples. However, 
it is perhaps worthwhile enough that 
scientists, especially younger scientists or  
those whose work keeps them in provin- 
cial regions, should be able to meet 
eminent veterans. 

These criticisms are not made to  estab- 
lish a case for reducing the number of 



786 THE CHEMICAL AGE 7 April 1956 

meetings or for abolishing the ancient 
custom altogether. They are presented as 
a plea for better papers, and particularly 
for a much better standard of oral pre- 
sentation. Much has been written about 
scientists' failings in literary presentation, 
in expressing themselves in typed reports 
or  printed papers. Much less is said 
about their faults as public speakers, yet 
who will in honesty not admit that many 
a meeting is almost an ordeal ' For read- 
ing papers many are chosen. but the per- 
centage of success is low. Contemporary 
sciencc. and perhaps chenlistry especially, 
sets a dilemma-new developments are 
rarely devoid of interest, but they are 
also rarely free from complexity. There 
is. too, an age-old dilemma -a paper that 
is presented at the pace of exposition 
suitable for print is not also suitable in 
pace for oral ciclivery. The listening 
mind cannot absorb stage-by-stage 
reasoning as easily and accurately as the 
reading mind. The mind, when assiniilat- 
ing print, can always ' re-cap.'. but any 
attempt to remember some previous point 
when listening to a papcr means that 
further points are missed. 

The version of a paper th;it is read 
at a meeting must be simplcr than the 
version intended for subsequent prcscn- 
tation: alternatively. the paper. as in- 
tended for print. should havc been eir- 
culated as a prc-print or  :it least us a 
generous abstract a few days before the 
meeting. Only by one or  other of' thcse 
methods can the reader hopc to cnsurc 
that his audience is kept with him from 
start to finish. Ideally. both methods 
should be combined-thc pre-print 
shoi~ld be circ~~latcd and thc presenter ol' 
the paper should not read its text ver- 
batim. but instead s h o ~ ~ l d  give an 
rxtcttlporc, cotnrncntary. However. this 
advice cannot always be followed. Con- 
siderable confidence and cxperience is 
needed for thc successful extempore 
effort. and it is better not attempted when 
there is any risk of failure: bad efforts 
of this kind can be the most incoherent 
of all. Secondly, when a paper is read 
by a scientist in ;in authoritative official 
position. or  in an important industrial 
position. the extempore approach may 
be dangerous, leading to misinterpreta- 
tions of policy or divulgences of con- 
fidential information. 

However, these are finer points of' 
paper presentation. More papers are bad 
because elementary requirements are 
ignored. All too frequently the speaker 
seems never to have timed his paper. He  
finds it taking too long both for his own 
and thc audience's patience and during 
the second half he either risks making 
emergency cuts or increasing the rate of 
delivery. The latter course is often 
adopted by a speaker who in any case 
is not particularly audible. Inaudibility is 
a conlnlon failing. Must scientific 
humility be so often associated with a 
fear of raising the voice? When a text 
is being read verbatim, must the eyes- 
and therefore the mouth as well-per- 
petuallv be directed downwards. Thc 
reading of a text should be well rehearsed 
if only to achieve sufficient familiarity 
with i t  to enable the eyes to leave the 
paper frequently. Nor should presenters 
of papcrs forget that the acoustics of 
nlany lecture-rooms or  halls leave much 
to be desired. The microphone has 
undoubtedly invaded scientific meetings. 
but it is often an unfamiliar aid to the 
speaker. and sometimes i t  is inefficient 
in performance. I t  is far better to aim 
:it speaking well without a microphone. 

Another common fault which could so 
casily bc avoided is the slipshod handling 
of lighting when slides are used for 
diagrams or pictures. How often when 
a coniplcx papcr is being read and when 
an audience requires both cars and the 
preprint to keep up with the argument. 
the spcaker forgets to tap his pointer 
as ;I signal to restore lighting after a 
slide h;is been shown. Hc  has his own 
light illuminating the pages of the paper 
and hc forgets his audience is still in 
darkness--or hc assumes i t  does not 
niattcr :is there is another slide to be 
shown in fivc minutes. 

I f  this mixture of comment stirs the 
conscicnccs of scientists now committed 
to present papers at future meetings. i t  
can pcrhaps assist the cause of better 
papers. and in turn the causc of better 
attentl:inces at scientific meetings. Clarity 
is thc duty of any scientist with some- 
thing to say. Clarity on paper is slowly 
improving-between MS preparation and 
final print, i t  can in any case be fostered 
by ;idvice and wise editing. Clarity at 
Ihe rostrum scems far more elusive. 
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Notes @ Comments 
Waste  Recoveries 

0 UK recent comments upon the 
OSI K Report for 1954-55 (see THE 
LHEMICAL AGE, 1956. 74, 729-730) 

left no room for detailed references, but 
one development, somewhat tucked away 
in the report from the Jntelligence and 
Information Division, was niost reluc- 
tantly not mentioned. Jt is this section of 
the DSlR which is interested in recovery 
of industry's waste materials. an aspect 
of its work which might not be readily 
realized froni the section's namc. Two 
examples are discussed in the report. A 
survey of end uses of sulphuric acid 
revealed that very large quantities of 
ferrous sulphate in an excess of sulphuric 
acid were being discharged to sea; the 
suggestion was made (bv an oflicer of the 
~k:sion) that this material could be 
treated with am~noniacal liquor froni gas 
works to produce ammonium sulphate 
(fertilizer) and hydrated iron oxide (for 
coal gas purification). Successful pilot 
plant runs by the gas industry have led 
to the erection of a full scale plant: the 
Gas Council expects some 10.000 tons of 
ferrous sulphate to be recovered as iron 
oxide and ammonium sulphate. The 
iron oxide will be mixed w ~ t h  peat and 
used for sulphur extraction. and will save 
on imports' of bog iron ore now used for 
the same purpose. Also. the amount of 
sulphuric acid used by the gas industry 
in making by-product anlnioniuni sul- 
phate will be reduced. 

Overspray 

T HE other exaniple concerns the 
wastage of paint in overspray fro111 
the spray booths of car and donieslic 

appliance manufacturers. Here know- 
ledge from other countries where this 
type of recovery has already been 
attempted has been the n~odlrs operat~tli 
for British effort. As a result. one of 
the largest car manufacturers here has 
now arranged to sell back the overspray 
waste to a paint company. which repro- 
cesses it and then resells it to the car 

company for re-use. Obviously the DSIR, 
and particularly this active section of it. 
are to be commended for stimulating 
these waste recovery schemes, but com- 
ment would be incomplete if it did not 
include sonie expression of surprise that 
industry has needed to be prompted into 
developing these processes of salvage. 
Should such regular and large-scale 
wastes have been tolerated without 
thoroughly examining the possibilities of 
recovery ? The bigger the works o r  fac- 
tory, the greater the amount of waste and 
the more obvious the opportunity. Enter- 
prise is less than it claims to be when 
outside intervention of this kind is needed 
to turn running wastes into useful assets. 

Indian N-P Fertilizer 

A N interesting new fertilizer pro- 
cess. developed and patented by 
National Chemical Laboratory of 

Ind~an workers, has been described in 
Ind~a's .lor4rnnl of Scientific: & IntIu.\triul 
Re.cenr.c~ll ( 1956, 15A, 82). The need for 
cheap and abundant fertilizers in India 
has been emphasized by the Planning 
Commission's recomniendation that 
without any delay 200,000 tons of phos- 
phatic fertilizer per annuni should be 
produced. This is more than twice India's 
present output of superphosphate. The 
C'omrnission's longer-term target is 
350,000 tons. This would create a demand 
for sonie 183.000 tons of sulphur, about 
t hrce times the wresent amount im~or ted .  
An interesting approach without idding 
to s ~ ~ l p h u r  import needs is to use 
hydrochloric acid. available as cheap 
by-product, and animoniunl sulphate, 
available v i r ~  the anhydrite process. Rock 
phosphate is added to hydrochloric acid, 
with addition of sulphate of ammonia, 
and a free-flowing N-P fertilizer is 
obtained. Samples made have had 15 per 
cent total phosphate acid and 7.4 per cent 
nitrogen. The 15 per cent phosphate' acid 
content is comprised of 9.3 per cent water- 
soluble, 4.1 per cent citrate-soluble, and 
the rest non-soluble. A three weeks' 
curing time appears to be essential. 
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Only Slightly Inferior 

T ESTS have shown this fertilizer t o  
be only slightly inferior t o  a n  
equivalent N-P mixture of super- 

phosphate and sulphate of ammonia, and 
this is not regarded as  a significant draw- 
back a s  the fertilizer has a neutral 
character. The role of the added sulphate 
of ammonia is, of course, similar to  its 
role in  nitrophosphate processes-in 
this case, calcium chloride is converted 
into calcium sulphate and  ammonia 
chloride, just as  calcium nitrate in  nitro- 
phosphate production is converted into 
ammonium nitrate and  calcium sulphate. 
The  objectional presence of calcium 
chloride is thus avoided. Whether this 
route t o  available phosphate without 
using sulphur is preferable to  using 
anhydrite for initial sulphuric acid pro- 
duction is open to  debate. Presumably it 
is attractive in Tndia since sulphate of 

One of a battery of jive special cast-iron 
vessels on order for the United Kingdom 
Atomic Energy Authority. The body of 
the vessel is approximately 5 ft. 8 in. 
outside diameter by 6 f t .  3 in. high and 
the complete vessel weighs approxi- 
mately 28 tons. The vessels are made by 
Widnes Foundry 6' Engineering Co. 

Ltd., Widnes, Lancs. 

ammonia is already being made from 
anhydrite-whereas the acid process would 
have t o  be  initiated. 

Paper 63 Prevarication 
' I AM tired of listening to politicians ex- 
horting us to export without any suggestion 
of how to do it,' declared Sir Graham Cun- 
ningham, chairman of QVF Ltd., at a con- 
ference at Droitwich on 23 March. 

Sir Graham observed that half the world 
was behind the Iron Curtain ' and of the 
remaining half which is supposed to be 
available for our trade, much of South 
Africa is in revolutionary torment, India is 
tricky. to say the least, and Egypt and 
Greece arc unfriendly. 

'Then to that,' said Sir Graham. ' the 
appalling restrictions on travel with visas 
and permits, the paper and prevaricatioa, 
the bother with the bureaucrats, and the 
curious complications of currency to con- 
found thc conscientious, and you have :: 
glimpse of what a manufacturer has to con- 
sider when the politicians tell him to export 
more.' 

Sir Graham was opening a two-day con- 
ference arranged by the British Institute of 
Management. 

British Plastics Federation 
SPEAKING at  the recent annual general 
meeting of the British Plastics Federation 
Mr. W. Charles Waghorne, president for the 
year 1955-56, referred to the technical 
work carried out by 36 committees and sub- 
committees. During the past year, he said, 
the British Plastics Federation collaborated 
with the British Standards Institution in the 
making and revising of 22 British Standards 
for plastics materials and articles made of 
plastics, and the Federation was represented 
on 87 BSI committees. 

Commenting on the criticism which has 
sometimes been directed a t  the Federation's 
activities. Mr. Waghorne said it was apparent 
that the Federation could be run on very 
simple lines if it was considered advisable 
to curtail the varying activities published rn 
the annual report. But in a growing 
industry, he added, this would be considered 
a retrograde step. Membership of the 
Federation had reached 300, a figure which 
represented almost 100 per cent of those 
interested in the plastics industry. 
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Notes on Textile Microtechnique for the 
Industrial Chemist 

by S. M .  CHARLETT, F.R.M.S. 

N a previous article (see T r r ~  CHEMICAL. I AGE. 1955. 73. 1049) the writer discussed 
some of the methods applicable to thc 
microscopical examina:ion of paper fibres. 
As well as paper, the industrial chemist may 
often be called upon to examine various tex- 
tile fitres in any one of their many indus- 
trial forms. Some of the methods uscd in 
the examination of such fibres are similar 
to those applied to paper, but many of them 
are entirely difi'crent. and in this article it is 
hoped to outline some of the more useful 
of these techniques. 

As in the examination of paper, it is of:en 
useful to separate the individual component 
fibres of a sample under examination, prior 
to its preparation for the microscope. The 
technique employed by Lasse (I) was re- 
ferred to in an earlier article by the writer, 
and it may be of interest to recapitulate the 
main points here. The method is quite 
simple and can prove very useful in even 
semi-skilled hands, provided the steps are 
laid down, and the liquids used are speci- 
fied. The writer has Sound the following 
procedure simple enough to be followed bv 
technicians whose contact with this sort nf 
work is only spasmodic:- 

( I )  Cut a specimen of the material undcr 
exi~mination. about 2 cm. square. 

(2) Separate the fibres as much as possi- 
ble by gentle teasing with a hidological 
needle, taking care not to use force enough 
to cause damage to individuals. 

(3) Place the teased sample in a g l a s  
stopnered cylinder. and add 10-15 rnl. of a 
liquid of the required density. 

(4) Insert the stopper and shake the 
cylinder vigorou$ly for about five minutes. 

(5) Allow the cylinder to stand in a warm 
place (37°C incubator) for about 10 minutes, 
whcn the fibres will have separated into 
layers. at various levels according to their 
relative densities. 

(6)  The separated fibres may then be re- 
moved by decanting. and then treated by 
staining or otherwise for microscopical 
examination. 

The technique is of wide application. and 
has been found to be very successful. The 

liquids more commonly used are listed 
beiow, together with their densities:- 

Liquid 
Acetone . . . . . . . . 
Benzene . . . . . . . . 
Chloroform . . .. .. 
Carbon tetrachloride. ' . . . . 
Ethyl alcohol .. .. . .  
Liquid paraffin . . . . . . 
Methyl alcohol . . . . . . 
Propyl alcohol . . . . . . 
Water . . . . . . . . 
Xylene . . . . . . . . 

Density 
1.0280 
0.8784 
1.4989 
1.5936 
0.7936 
0.8280 
0.7958 
0.8040 
1 .0000 
0.88 1 1 

As a complement to the above table, the 
tablc below lists the densities of some of 
the more common textile fibres which have 
been treatcd by this method :- 

Rhre 
Plant fibres (Ave.) . . . . . . 
Cotton fibres .. .. . .  
Silk fibres . . . . . . . . 
Wool fibres . . . . . . . . 
Linen fibres . . . . . . . . 
Viscose rayon fibres .. . .  
Acetate rayon fihres .. . .  
Cuprammonium rayon ti bres . . 

A s t ~ d y  of thc above technique will show 
that careful selection of the liquid uscd is 
necessary in view of the fact that there may 
be some solvent action upon the fibres being 
treated. This raises a point which was 
partially used by Kirret (2) who devised n 
technique for the separation of cotton from 
viscose. In this the following steps were 
used : - 

(I)  A small portion of the sample, 2-3 
cm. square, is extracted with carbon tetra- 
chloride for 10 minutes, and then trans- 
ferred to a beaker containing dilute nitric 
acid at  about 70°C for IS minutes. This 
will remove resins. 

(2) Aniline dyes, if present. are removed 
by immersing three times in 0.06 per cent 
potassium permanganatc, and 0.5 per cent 
oxalic acid alternately. 

(3) The resin and dye free specimen is 
then transferred to a boiling tube contain- 
ing 30 ml. zincate* reagent plus 30 ml. i>f 

distilled water. This is then raised to 30°C 
for one hour, with frequent shaking. 

(4) The tube is then allowed to cool, and 
the contents tipped on to a sintered glass 
filter. The residue. which consists of cotton 
- 

* Zi~rcare rea.rent nmay he preparerll~,~ di.vsolvirt~ I50 g. of 
+rc o.ridi, in 400 nrl. of 75 pcr ccnt .sod;unr hydroxide, 
diluting ro 1 litrr, filrrrirm. and storinr iirt dark glass. 
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fibres, is then washed with the following 
series of liquids :- 

(a) 25 ml. of zincate reagent mixed with 
35 ml. of water. 

(b) 30 ml. 3N sodium hydroxide. 
(c) 100 ml. cold distilled water. 
(d) 200 ml. N / 5  hydrochloric acid. 
(e) 1 litre hot distilled water (90°C). 
(1) 100 ml. mcthylated spirits. 
(g) 50 nil. fresh methylated spirits. 
(5) The  washed cotton residue is then 

allowed to dry at  80°C for 30 minutes, and 
the fibres may then be treated by any of the 
staining or other methods to be outlined 
below. 

The initial separation of the fibres having 
been completed by one of the above tech- 
niques, prcparation may now proceed for 
microscopical examination. As in the case 
of paper fibres. the methods used for tex- 
tiles may be divided into temporary pre- 
parations and permanent preparations. 
Under the heading of temporary prepnra- 
tions will be included some microscopical 
methods of fibre identification by reaction 
with certain rcngcnts. as well as identifica- 
tion by staining techniques. 

Temporary Microscopical Preparations 

(1) Gcnerol methods : -The compara- 
tively simple techniques may be applieci to 
any o f  the textile fibrcs. but are more 
generally employed for  the examination nf 
those fibres of animal and vegetable origin 
rather than the synthetics which will Sc 
dealt with later. Generally speaking. the 
normal histological reagents may be uscd 
for the examination of fibres and the two 
reagents described below have been 114ed 
for histological preparations with great suc- 
cess for many years. 

It is possible to mount n fibre specimen 
in water and examine it with the microscope, 
and it iq possible to gain some inforniation 
about the structure of the specimen from 
such a mount. but the structure of a fibre ic 
best examined after treatment with a clear- 
ing agent. The term clearing was discussed 
in an earlier article, but to briefly recapitu- 
late it means that by treatment with n 
special agent the fibre is rcndcred more 
than usually transparent. thus en:ibling the 
internal and external features to be more 
easily observed. There are a number t:f 
such agents available including some of 
organic origin such as xylene and benzene. 
The disadvantage with these is the rapld 

rate of evaporation, rendering any pro- 
longed examination of the specimen im- 
possible. 

T o  avoid this disadvantage many workers 
use a lacto-picro-phenol combination which 
gives excellent results. producing clear 
structural differentiation. The  general 
formuln for this reagent is:- 

IAICI~C acid BP 40.0 ml. 
Sutrtrrrred rrqrceorts picric acid 20.0 ml. 
Plrilrrol c.ry.stirl,s H P  40.0 g. 
Disrilled ,rwtclr 30.0 ml. 
Dissolve the phenol in the water using 
gentle heat i f  necessary. Add to the 
lactic acid and finally add the picric acld 
solution. Allow to stand for 12-18 hours, 
filter, store in a glass container. The 
stopper should be well greased as traces 
of the reagent can cause firm adhesion 
of the stopper to  the neck of the bottle. 
The technique with this reagent is quite 

simplc. A small quantity of the fibres being 
examined are te:iscd out with histological 
needles a t  the centre of a clean rnicroscopc 
slide. and two drops of the clearing agent 
added. The preparation is then covered 
with a cover glass and allowed to stand for 
10-1 5 minutes. Subsequent examination 
under the microscope will reveal the fibres 
to have been rendered semi-transparent, and 
it will be seen that the details of structure 
have been greatly enhanced. The writer 
found that the main disadvantage with this 
reagent was a slight tendency to lose water 
by evaporation. This could be prevented 
b y  the use of glycerine. and the following 
formula was devised : - 

L-trcric nciil UP 30.0 ml. 
S(r~rtrtrtc,(l rryrtcorrs picric ticit1 15.0 ml. 
Plrc~rrol cry.\rtrl.v IJP 30.0 g. 
<;lycvr;trc 70.0 ml. 
I~ i .vt i l l i~( l  wnti>r 10.0 ml. 
Prepare as for the original reagent, add- 
ing the glycerine litst. and store in a glass 
container. The difiiculty concerning ad- 
hesion of the stopper is largely obviated. 
unless the reagent is not uscd for very 
long periods. 
The technique for using this reagent is the 

sanic :is for the original. and the prepara- 
tions may be kept for quite long periods. 
very little drying 0111 taking place. It has 
the ndrlcd advantage of being suitable for 
the preparation of permanent niounts 3s 
will he tlescribed later. 

( 2 )  S p c ~ i n l  r~lcrkods :-The use of clear- 
ing agents is. as was mcntioned earlier, 
largely restricted to the natural fibres. and 
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the synthetic range of fibres need special 
treatment for the study of structure. Many 
methods exist for the differentiation of syn- 
thetic fibre structures, but only two are 
given hcrc. these being the most useful. 

Sieborg (3) devised a technique for the 
study of the supermolecular structure af 
synthetic fibres, in particular cellulose 
hydrate, by means of the microscope. The 
essential steps in the technique arc as fol- 
lows :- 

(a) Specimens are freed as far as possible 
from any extraneous materials. 

(b) The separate fibres are soaked in dis- 
tilled water for 24 hours, at a constant 
temperature (a 37°C incubator is 
ideal). 

fc) The water is drained OH' and the speci- 
men treated with a mixture of 50 parts 
glacial acetic acid and 50 parts acetic 
anhydride for 10 minutes at  room 
temperature. 

(d) The treatcd fibres are then sectioned* 
and the sections are mounted in dis- 
tilled wntcr lor microscopical examina- 
tion. 

The section\ of fibres so treated are com- 
pared with those from normal fibres. In thc 
case of the viscose rayon it will be found 
that the interlor of the fibrc is attacked. i f  
the trcatment is prolonged. However. the 
disintegration will rapidly spread through- 
out the structure and into the outer Iaycrs. 
On the other hand Lanuso. Schwartz, and 
cuprammoniuni fibrcs are attacked at all 
levels. as will be cvidcnced by signs of 
degeneration throughout the section 
immediately following treatment. Fibrc5 
which have been spun from very dilute 
rayon solutions dis4oIve rapidly by this 
technique. and if it is wished to study such 
fibres the treatment must be shortcncd. The 

, same thing may happen in badly stretched 
fibrcs. 

Thc fibrillar structure of fibres of synthc- 
tic origin is often of interest to workers. 
and methods of study have bccn devised. 
the most useful of which appears to be 
that of Welch e t  alia (4). I t  this. some 
of the fibrcs are placed at the centre of a 
clean microscope slide and covered with 3 

clean cover glass. A drop of 70 per cent 
nitric acid is placed at  one edge of the cover 
glass, and will be drawn under it by 
capillary attraction. Observation of the 
fibres will show that they rapidly swell. 
and a very gentle pressure on the top of the 

cover glass will cause them to disintegrate 
into fibrils the arrangement of which with 
regard to the fibrillar axis is quite obvious. 

(3) Stn i t l ing  metl~ods :-For the examina- 
tion of materials known to be composed of  
linen. wool. silk or cotton, the writer finds 
the following formula: of value as n 
differential stain:- 

A c i d  fr tchsin 8.0 g. 
Arlilirta hlrte 12.0 g. 
Trrtlrzic c~cirl 12.0 g .  
S r r t ~ i m t e r l  aqrteorrs p i c r i c  ncid 1.0 Litre 
Dissolve the tannic acid and dyes in 
500 ml. of the picric acid solution using 
gentle heat if necessary, add the remain- 
ing picric acid solution and filter. 
The method employed with this reagent 

is as follows : - 
The fibres to be treatcd are placed at the 

centre of a clean microscope slide. and two 
drops of the stain are applied for four 
minutes. Excess stain is then drained off. 
the treated fibres are washed with distilled 
water until colour ceases to come away. 
and then allowed to air dry. A drop of 
fresh distilled water is placed on the fibres 
and the preparation then covered with a 
clean cover glass. When examined under the 
microscope the following reactions will be 
observed in the presence of the appropriate 
fibres : - 

L i r ~ r t l  Pale blue 
C o t t o r t  Pale blue 
Wool Bright yellow 
S i l k  f Ra,r>) Brown 
S i l k  ( D c ~ g r r t t ~ r ~ i c d  Dark brown 
Bast fibres. if treated with two per cent 

aqueous solution of zinc chloride for 10 
minutes, well washed with distilled water, 
and then treated with a one per cent 
aqueous solution of gold chloride for 10 
minutes. will reveal upon microscopical 
examination a deeply stained brown centre 
portion and an unstained cell wall. 

The staining of synthetic fibrcs is 
probably more important than that of the 
natural types. for the simple reason that 
the former are so often similar in appear- 
ance . and have no histological characters 
which may be interpreted by the observer, 
and staining is one of the fcw ways of 
differentiation. 

The American Bureau of Standards 
invesitgated the problem and in 1939 
- -- 

* The term 'sectioned' is used to descril~e the cuttinl: of 
extrenieir tlti~t slices of the materia/ hrirtg examined, using 
a .special i~t.strumrtrt known as a ' microtome ' or freehand 
usi~tq rr razor. It is hoprd to deal with the sectiotriti,q of 
.fil,rrsr n a separatr article it1 the future. 
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recomrnendcd the two following formula: 
for differential staining of synthetic fibres:- - 

(a) Picric acid one pcr cent aqueous con- 
taining 0.2 per cent soluble blue 2 X .  

(b) Tannic acid one per cent aqueous 
containing 0.2 per cent soluble blue 
1 X .  and 0.1 per cent cosin. 

In using either of these stains thc prc- 
pared fibrcs are treated with the sclectcd 
reagent for five minutes, rinsed with distilled 
water until colour ceases to come away, 
and then mounted on a clean microscopc 
slide in distilled water. Thc results with the 
various rayons are as below:- 
Formula Viscose Cup- Acetnlc Nirro- 

runmroniunr crllulosr 
(a) Pale Deep Bright Colour- 

blue blue yellow less 
(h) Lavender Lavender Colourless Deep hlue 

The writcr has found that whilst these 
stains are vcry useful, they d o  tend to vary 
somewhht in thcir results. Additionally the 
stains then~selvcs are not readily available 
in this country. In view of this the writer 
has uscd the formula referred to at the 
beginning of thss scction as a stain for 
natural fibrcs, as a differential stain for 
synthetic fibres. Results wcre quite 
encouraging. and thc following reactions 
wcre obtained : - 

Nylon Green yellow 
Viiiyolz Light bluc 
Viscose Pale rcd-blue 
C ~ ~ p r ( ; t ~ i t ~ ~ o t i i ~ i ~ ) i  Deep blue 
Further samples are bcing tcstcd as 

synthetics come to hand. 
Othcr reagents have been used for the 

differentiation of the synthetic fibrcs. 
several of which are given below:- 

(1) One per cent aqueous Ruthenium red. 
(2) Schultze's Chlor-zinc-iodide. * 
(3) Iodine sulphuric acid.' 

Forrr~ular nvuilablc irr Irislolofi~. books. 

In thc case of ( I )  the fibrcs should hc 
stained by the usual techniques, but in thc 
case of (9) and (3) a different method must 
be uscd. With both the latter a small por- 
tion of thc fibres undcr examination is 
teased out a t  the centre of n clean slide. s 
drop of the selected rcagcnt is added, and 
the preparation covcrcd with a clean cover 
glass. Aftcr a few minutes the following 
reactions will havc takcn placc in the 
presence of thc particular fibrcs 
mcntioned : - 
Fornrulc Acclflfr Nitratr Cup- C'i.c.cose 

ronintonirrn~ 
(1) N o  colour Violet Pink Pink 
(2) Yellow Red-violet Brown Blue-green 
(3) Yellow Violet Pale blue Blue 

Obviously thc identification of fibres, 
when alonc or  present in a mixture, may 
bc pcrformed by the use of a selective or 
differential stain such as are described 
abovc. It will be noted. however, that the 
first stain rcferrcd tb in the previous section 
produces a blue colouration in both cotton 
and linen fibrcs. Now although these are 
distinguishable under the microscope by the 
cxpcrienccd obscrvcr such diffcrcntiation is 
quite dificult. and it may be rendered more 
simply performed by the use of the follow- 
ing technique which is not a stain but a 
chcniic:~l reaction producing a staining 
clfcct : - 

Rcagents : - ( I )  Five per cent aqueous 
ortho - hydroxy - quino- 
line sulphate. 

( 1 )  Five per cent aqueous 
solution of sodium car- 
bonate. 

Soak the unknown fibres in the first solu- 
tion for 10 minutcs at  apout 40°C. rinse 
for five minutes in distilled water and 
soak in the second of the solutions for 
10 minutcs. 
Thc treated fibres may then be cxnmiried 

microscopically or  macroscopically by 
ultra-violet light. Fibres fluorescing with 
a canary yellow tint are linen. and those 
which are not fluorescent but havc a deep 
violct tint are cotton. The trcatmcnt does 
not produce a rc:lction in the synthetic 
librcs. Tf the cxamin:ltion is microscopic the 
instrument must be cquipped with an ultra- 
violet light filter. to avoid any damage to the 
operator's ryes. It is hoped to discuss this 
point in a later articlc. 

The microscopical identification of fibres 
is possiblc by the interpretation of reactions 
produced by sclcctcd reagents. This tyne 
of technique is only applicable to the 
synthetics. although there are a few natural 
fibrcs which can be detcctcd in such a way. 
The different rayons may bc identified by the 
reactions outlincd below. 

As has already becn mcntioned. identifi- 
cation of fibres may be carried out by 
staining and non-staining methods. and it is 
obvious that thcse niay well t e  cxtcnded 
to thc dctcction of adulterants in a fibre 
mixturc. I n  addition. several special mcthods 
have bccn dcviscd for the cxnress purnose 
of dctcctinp adulterants. Hallcr (1943) 
devised a technique for the detcction ~f 
cottonizcd bast fibrcs in textile samples. It 
is well known that bast fibrcs may bc 
trcated in such n way as to resemble true 
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Water. 
Acetic acid. 
Chloroform. 
Ammoniacal 

copper oxide. 
Chromic acid. 
Diphenylamine. 
Fehlings solutioti. 
Sulphuric acid. 

Acetate 

N o  change. 
Dissolves. 

- 
Swells. 

Swells. 
N o  colour. 
Blue. 
Dissolves 

slowly. 

Swells. 
N o  change. 

Swells and dissolves 
slowly. 

Dissolves. 
Blue tint. 
Green. 
Dissolves quickly, yellow 

solution. 

cotton fibrcs when examined microscopically. 
This is usually done by so disintegrating the 
fibres that the middle lamella is removed 
without undue damage to the rest of the 
fibre structure. The ultimate product is 
virtually indistinguishable from true cotton 
when the normal microscope methods are 
employed. HaIler, however, found that such 
differentiation may be made by the follow- 
ing method:- 

Reagent:--A two per cent solution 
of diethylenediamine is satu- 
rated with copper hydroxide. 
filtered, and stored in glass. 

The fibrcs being examined are placed a t  
the ccntrc of a clean slide, two drops of 
the reagent added. and the mount covered 
with a clean cover glass. The reaction 
will be hastened by  keeping the slide in 
a warm place, such as an incubator. for 
a few minutes. Examination of the pre- 
paration at  intervals of a few minutes will 
show that as the water evaporates, the 
treated fibres begin to swell. Normal 
cotton fibres swell irregularly whilst 
cottonizcd bast fibres swell regularly along 
their length. 
The differentiation of real from synthetic 

wool fibrcs is often very dificult by normal 
microxooy. A simple technique may be 
employed for this purpose. 

Reagents :-One per cent aqueous solu- 
tion of crystal violet. A few 
genuine natural wool fibrcs. 

Some of the fibres to be identified are 
teased out a t  the centre of a clean micro- 
scope slidc. and alongside arc placcd a 
few of the known fibres. One drop of 
the dye solution is then added and thc 
preparation covered with a clean cover 
gliss. The slide is immediately observed 
under the microscooc. Unknown fibre\ 
which stain more raoidly than the stand- 
dards may be assumed synthetic, thosc 
which stain at the same rate as the stan- 
dard may be assumed genuine wool fihrcc. 

Cuprommorriuni 
Clanzdorf 

Swells. 
N o  change. - 
Swells slowly, dissolves 

slowly. 
Dissolves. 
N o  colour. 
Blue. 
Dissolves slowly. brown 

solution. 

Viscose 
Xanthogenate 

Swells. 
N o  change. 

- 
Swells and dissolves. 

Dissolves. 
N o  colour. 
Blue. 
Dissolves quickly, rusty 

solution. 

Nylon fibres in a mixture may be detected 
by treating the specimen with a one per cent 
aqueous solution of potassium permanganate 
for 20 minutes. The treated fibres are then 
bleached in a one per cent aqueous solution 
of sodium bisulphite for 20 minutes. If 
nylon fibres are present, microscopical 
examination will reveal them as unbleached 
fibres with a brown tint, all other fibres will 
be colourless. 

The detection and estimation of fibre 
damage is a subject which could occupy 
an article of its own, but there is room here 
t c  deal very briefly with this aspect of tcx- 
tile microtechnique, and to  outline a few of 
the methods which have been devised for 
such purposes. The damage may be 
mechanical, or  it may be due to the action 
of chemicals or light, and the techniques 
used for the different types of damage vary. 

Bright (5) devised a staining method for 
damaged fibres which was modified by 
Clegg (6) for the purpose of examining 
chemically or  mechanically damaged 
materials. The  modified technique is as 
follows : - 

A portion of the material under examina- 
tion is soaked in a 10 per cent aqueous 
solution of sodium hydroxide containing 
one per cent of a wetting agent such as  
TeepoI o r  Lissapol, for 10 minutes. The 
specimen is then washed with distilled 
watcr until the washings remain colour- 
less with the addition of one drop of 
phenolpthalein indicator solution. The 
treated specimen is then immersed in a 
two per cent aqueous solution of congo 
red for 10 minutes. washed with distilled 
water, and then transferred to a solution 
of sodium hydroxide. the strength of 
which depends upon the degrec of swell- 
ing desired as detailed below. 
The strength of sodium hydroxide 
solution depends upon thc damnge being 
invcstifioted. A 10 pcr ccnt solution will 
be satisfactory for those fibres which have 
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been damaged by heat, light, mildew and 
chemical attack. This  will split the cuticle 
without extensively damaging it e y  
tearing. Slight mechanical damage. :n 
which there is n o  splitting of the cuticle 
initially may require more severe treat- 
ment. and 18-30 per cent sodium 
hydroxidc may be employed. Whcre the 
damage is more severe and the cuticle is 
affected it is possible to get a reaction 
with 5-7 per cent solutions. 
T h e  usefulness o f  this techniquc lies irl 

the indications o f  damagc given by  the 
diffusion of dye into the fibres. T h z  
secondary cellulose stains deeply, whilst 
the cuticle is only lightly stained, and any 
damage is readily detected. 
T h e  above technique can prove very usc- 

ful, but a simpler and more reliable method 
of  estimating small amounts  of mechanical 
damage was devised by Whewhcll and 
Woods (7). and denends on chlorination of 
the fibrcs with subsequent staining using 
methvlene bluc. T h e  technique is briefly:- 

(1) T h e  sample under cxamination is 
freed from grcaw and dirt by cxtract- 
ing with several changcs o f  ether and 
alcohol. 

(2) T h e  treated sample is then transferred 
to  a solution of sodium hypochlorite, 
of such strength as  t o  contain about  
0.12 per cent free chlorine. for  15 
minutes. Best rcsults a rc  obtained it '  
t he  pH of the hypochlorite solution is 
adjusted to  about  10.0. 

(3) T h e  sample is thcn washed in run- 
ning tap water fo r  two minutes. 

(4) T h e  treated fitrrcs a re  thcn staincd 
with an 0.04 per cent aqueous solu- 
tion of n~cthylcne blue for five 
minutes, washed free of all colour. 
and then allowcd t o  air  in dry. 

(5) T h e  stained material is thcn t c a d  
out  a t  the centre of  a clean slide u n t ~ l  
the individual fibrcs are  well separated. 
a d rop  of  liquid paraffin added, an.1 
the preparation covered with a clean 
cover glass. 

(6) T h e  mounted fibres may thcn kt: 
examined by a lensc combination 
giving about 200 magnifications. 

T h e  test is accuratc and precise provided 
due  attention is paid t o  the details. Damage 
is estimated by the  amount  of stained area 
on the fibres. This  must t o  some dcgrcc 
depend on  the worker, but with training 
accuratc observations may be obtained. .The 

inventors devised the following fibre grad- 
i n g ~  for  this technique : - 

( I )  Scale edge only attacked. 
(3) Heavy attack on  scale edge, but  not 

extending over entire surface. 
(3) Staining of entire scales, but edges 

still well defined. 
(4) Heavy damage with obliteration of the 

fibrc outlines. 
Harlow (8) devised a techniquc f o r  the 

examination of damaged fibres which 
depended on the production of 'ballooning'. 
'Ballooning' is the term used t o  describe the 
swelling of the fibres by  various reagents, 
and the effect is probably due  t o  variations 
in the nature of the primary o r  secondaty 
walls. This  docs become distorted bc 
various chemicals. and produces a variation 
in the X-ray pattern of the fibrcs. bringing 
ou t  the  finer structural details and enhanc- 
ing signs of any  damagc present. Harlow 
recommends the following reagent for  us- 
in this technique :- 

10 g. of ruthenium rcd is dissolved 10 ml. 
of a 50 per cent aqueous solution of 
trimethyl-bcnzyl-ammonium hydroxidc. 
T h c  resulting solution is allowed t o  trickle 
through wool. T h e  reagent should b e  
freshly made as  it tends t o  fadc after 10 
o r  13 hours. 
T h e  fibrcs to  be  treated arc  separated 
and freed from dyes in the usual manner. 
and a small portion teased out  a t  the 
centre o f  a clean slide. T w o  drops of the 
reagent a rc  added and the prcpnration 
covered with a clean cover glass. After 
being allowed t o  stand for  a few minutes 
the slide may be exlmined, and it will be 
found that 'ballooning' has taken d a c e  irg 
alfectcd fibres. and thnt any signs of 
damage have been considerably enhanced. 

Permanent Microscopical Mounts 
T h e  mcthods of making permanent 

microscopical preparations of textile fibrcs 
a rc  4imilnr to  those for  paper fibres. which 
were briefly detailed in a n  earlier article. 
and it is not pronosed t o  repeat them here. 
Attention is called however t o  a medium 
dcvised exnrcssly for the permttncnt mount- 
ing of textile fibres by Broadfoot & 
Schwartz (9) .  This  involved the  use of ? 

medium originally dcscritcd by  O'Brian & 
Hance (10). isobutyl methacrylate. T h e  
rcfractivc index o f  this medium was origin- 
ally measured a s  1.477. a s  comnared with 
the 1.535 of Canada balsam and the 1.567 of 

[continrred at bortom ofpage 798 
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Indian Newsletter 
FROM OUR OWN CORRESPONDENT 

T has been officially announced that 
I b r o a d  agreement has been reached 
between the Government of India and the 
British Steel Consortium on the setting up  
of a 1,000,000 ton steel plant a t  Duragpur, 
West Bengal. I t  is learnt that details will 
be finalized within the next three months. 
According to  the announcement, the plant 
machinery and a considerable portion of the 
steel structures, refractories and other 
materials required for the plant wilI oe 
supplied by the members of the British 
Consortium. The foreign exchange cost . ~ f  
the plant, equipment and material is 
exnectcd to be about Rc 50.000.000 
(£3,750,000). The rupee cost of erection will 
be al-out Rs 390.000.000 (f29.250.000). 
A syndicate of British banks has agreed to 
give credits of f 11,500,000 and the UK 
Government have offered to the Government 
of India a loan of f 15,000,000. Production 
is expected to commence by the middle 
of 1959. * * * 

It is learnt that a ferro-manganese 
factory is being set up at  Karividi, 10 miles 
from Nellimarla in Andhra State. The 
factory, which is expected to cost 
Rs 15,000,000 (&1,125,000), will go into pro- 
duction t y  the middle of 1957. An agree- 
ment for the power supply is being finalized 
at present. * * * 

The Minister for Commerce and 
Industries of the Hyderabad State Govcrn- 
ment has announced that a sum of 
Rs 25.000 has been sanctioned for preparing a 
reoort on the pronosed fertilizer factory in 
the State. Tt is honed that the fertilizer 
factory will be established at  Kothagudem. 
The question of obtaining sufficient electric 
power has been a major bottleneck in the 
project and now that the Andhra Govern- 
ment has agrced to supply electricity at  a 
cheap rate, the prospects of the factory 
coming into being shortly are bright. At 
a recent conference of State Ministers ?f 
Agriculture in New Delhi, a recommendation 
was made for the Iaunching of a concerted 
camnaign in all the States of India for the 
popularization of nitrogenous and phos- 
phatic fertilizers. The use of new nitro- 
genous fertilizers with higher nitrogen con- 

tent and the stepping up or the consumption 
of superphosphates to maintain soil fertility 
and ensure quality of grain were stressed. 

The  preliminary investigations of the lig- 
nite project at  Neiveli, Madras, have 
reached an  advanced stage. Fairly large 
scale trials have been made by the UK con- 
sultants who have subsequently drawn up 
project reports, onc of which has keen 
accepted by the Government of India. The 
final phase of the investigations aims at  
determining whether the ground water below 
the lignite belt can be controlled by means 
o l  adequate pumping. The boring and 
casing of the pump wclls, observation wells 
and recorder holes required for the pump- 
ing tests have been completed. On the 
basis of earlier pumping tests experts have 
calculated that to mine and remove lignite 
safely from an area corresponding to a 
mining strip in regular opencut mining, by 
eRecting a local depression of the water 
pressure, it would be necesrary to pump out 
about 20,000 gallons of water per minute 
from the water bearing strata below thz 
lignite, over a period of about 100 days. 
Twenty pumps of a canacity of 1,000 gal- 
lons per minute each will handle the final 
test and went into action on 29 February 
1956. for the final check. The final results 
will be available in June. Meanwhile, 
initial planning required for implementing 
the integrated project is in hand so  that i f  
pumping tests prove successful. further 
action in the mining of lignite could be taken 
up in the least possible time. 

The Annamalai University, whose camnus 
lies 22 miles from Neiveli, have undertaken 
valuable research on diverse aspects of the 
lignite deposits. Proximate analysis of 
samples drawn from diffcrent deuths gives 
the average values, on air dry basis, of 10.2 
per cent moisture. 48.31 per cent volatile, 
36.75 per cent fixed carbon, 4.69 per cent 
ash and 1.41 per cent sulnhur with a calorific 
value of 9.300 BThU. In view of the high 
volatile content low temuerature carboniza- 
tion of seven samples at  550'C by the Gray- 
King method has been conducted. The ex- 
traction of montan wax, among other by- 
products. has been studied. The highest 
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yield was obtained with an azeotropic mix- 
ture of benzene and ethyl alcohol. Tests 
have been conducted as to whether Neiveli 
clay can be mixed with cement to be used 
in concrete construction as the heat of 
hydration wilLbe less. Spectroscopic analy- 
sis of lignite specimens has indicated the 
presence of traces of titanium, uranium, 
molybdenum. calcium, magnesium and 
tungsten. 

m * *  

Indian Explosives Ltd.. which was formed 
as a new company over two years back with 
the Government of India and Imperial 
Chemical Industries Ltd. as the prime part- 
ners. has made much preliminary progress. 
According to a recent report, a site of 2,000 
acres at  Gomia in Bihar has been chosen 
and ground survey and geological survey 
have been undcr progress; buildings are 
coming up fast. It is hoped that in the 
next 18 months the transformation of :: 
virgin jungle site to a modern explosives 
factory will be complete and the first pro- 
ducts for use in nearby coalfields of Bcngal 
and Bihar and for other purposcs would bc 
ready by thc beginning of 1958. It would 
bc interesting to record here that. according 
to the latcst report of the Chief Inspector 
of Mines of the Government of India. 
during the ycar 1952. 2,269,781 Ib. of per- 
mittcd explosives. 1.731.320 lb. of high ex- 
plosives and 5,438,636 Ib. of gunpowder were 
used at coal mines. In mines other than 
coal m;ncs. 1.198.713 Ib. of gelatine. 
1.185.086 Ib. of gelignitc and 955.310 Ib. of 
gunpowder wcre used during the same ycar. 
The numbcrs of detonators used in coal 
mincs and other mincs stood at  9.119.222 
and 8.164.322 rcspectivcly for that year. It 
is hoped that with increasing coal and other 
mining as well as blasting operations in the 
country in the immcdiate years ahead. the 
amount of all categories of explosives 
needed would indccd be very great in com- 
parison to current consumntion levcls. 

* * * 
The Travancorc Rayons Ltd., of Travan- 

core-Cochin State. has embarked on exnan- 
sion of its activities. The concern which is 
one of the Ieadinq nroducers in India started 
production in 1950 with an initial canacity 
of five tons of rayon yarn and 1.25 tons of 
transnarent cellulose film. known as Trayo- 
phane, per day. T o  mcct incrcasingde- 
mands. the installed canacity of rayon yarn 
has recently teen stenned un to seven tons 
a day and that of Trnyophane to five tons 

a day. A moisture proof plant, to convert 
part of the Trayophane into a moisture 
proof, heat-sealing variety, has also been 
installed. Printing and bag-making 
machines have been commissioned to make 
bags plain and with designs. The deve'op- 
ment programmes in contemplation under 
the Second Five Year Plan include the in- 
stallation of six more spinning machines of 
1.8 tons per day capacity, a third celIulose 
film plant of four ton capacity per day 
and another moisture-proof plant. The  
plant 'when fully expanded according to 
schedule will no  doubt render further ser- 
vice in meeting the enhanced needs of 
industrial India of the future. * * *  

The foundation stone for the Rubber 
Research Institute was laid by the President 
of India at  Puthupally, near Kottayam, in 
Travancore-Cochin State. The area rewe- 
sents one of the bigqest rubber growing 
centres in India. The Rubber Research 
Institute will be located on a hillock on a 
77 acre plot. Of the two schemes sane- 
tioned by the Govcrnmcnt of India and to 
be financed by the Rubber Board. one pro- 
poses to replant 70,000 acres with high 
yielding trees over a txriod of 10 years and 
the other is the establishment of the Rubber 
Research Institute with an  Experimental 
Station. It was pointed out that rubber pro- 
duction was not able to catch up  with con- 
sumption and that all possible measures 
should be taken to develop the industry. * * *  

In connection with the proposal of the 
Government of India to  start a factory to  
manufacture all types of photogranh films. 
a team of German extxrts from Agfa Film 
Works. Germany, has been touring the 
country for the selection of a suitable site. 
It may be remarked that the Government I-f 
Mysore had some ycars back investigated 
the possibility of setting up such a fac- 
tory ncar Mysorc. However, the German 
exncrts have visited  laces near Bombay 
and Poona and in Northern Tndia. Recently 
they were in Mysore and at  Ootacmund tg 
make an exhaustive survey of the noten- 
tiality of thcsc areas. Tt is likely thst the 
environs of Ootncmund may be suitable for 
the location of the factory in the opinion 
of the exncrts. The team has submitted ~ t s  
renort to the Government of India who are 
expected to take a final decision on this nro- 
jcct which is cstimated to cost Rs  30,00Q.000 
(f 2.250.000). 
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Self#Adhesiwe La belling 
Uses in the Chemical Industry 

HERE are two main types ot' self- 
Tadhcs ive  Iabcl. either pri~ltcd adhesive 
tapes or sclf-adhcsivc lahcls put up on :1 
suitable backing. Adhcsivc tapes-in erect 
self-adhesive labcls in roll form-distin- 
guish themselves from the ordinary adhc- 
sive label by their attractive appearancc, 
high resistance to abrasion, ability to adhcre 
to unusual surfliccs and resistance to 
weather conditions and many types of sol- 
vents and oils. Bccause of these properties 
they are useful to the chcmical manufac- 
turcr not only for normal labclling with 
brand or  manufacturer's name but particu- 
larly in meeting the various legal or semi- 
legal requirements for transport and othcr 
authorities. 

One to twclvc labels. for examplc, arc 
stipulated for chemicals carried by sca. For 
rail transport a diffcrent set of labcls i.; 
required; and once again various intcr- 
notional bodies such :IS the Intcrnatiotial 
Air Transport Association, have worked out 
spccific labelling schemes. Fresh develop- 
ments in this ficld are likely. 

Spoil Appearance 

Largc drums arc gcncrally givcn a first- 
class appearance by lithography, and oldcr 
mcthods of marking such as paper labels (0:' 

stencilling can coniplctcly spoil thc appear- 
ance of the container. Printed self-adhe- 
sive label-tapcs, having a naturally glossy 
appearance. blend well with lithographed 
surfaccs. and are less easily soiled or de- 
faced. 

Many chemical products are packed i~ 
40145 gallon drums. which are usually 
stacked vertically. lncvitably loadcrs walk 
on these drums and markings arc rcmovcd 
or defaced. Printed self-adhesivc label- 
tapes are said to he rcsistant to this form 
of defacing. 

Where unusual containers such as poly- 
thene, gutta percha or wax bottles have to 
be labelled. self-label-tapes give both spccd 
in application and first-rate appearance. 

Thc destructive effect on normal niark- 
ings of many chemical products led onc 
company, Industrial Tapes Lid. of London. 
to develop in conjunction with leading firms 
in the industry, a series of label-tapes wit11 
a permanent transparent screen laminated 

ovcr the printcd surfacc. Various types 
arc now niadc which withstand the action 
of a wide rangc of solvents, oils ctc. The 
labcls necd no drying, and containers can 
be fillcd immcdiatcly aftcr labclling. 

In considering thc cost of printed adhesive 
tape-latclling scvcral factors enter apart 
from thc unit cost pcr label. Even un- 
skilled labour is expensive, and the packag- 
ing departmcnt needs to considcr :- 

(1) Speed of application. 
(2) Space taken up in applying markings. 
(3) Spacc occupicd by prc-mnrkcd pack- 

ages. 
(4) Amount of ancillary material re- 

quircd. 
Sclf-adhcsive tapc-labels olrcr consider- 

able advantages in most o l  these respects, 
and it has been found that operating econo- 
mics invariably more than counter-balance 
any price differential bctwcen the new forni 
of tztpc-labelling and oldcr mcthods. 

Consideration of these factors led one com- 
pany, British Induqtrial Solvents, a divisionot 
Thc Distillers Co. Ltd., to introduce self- 

This dispenser carries gross tare and 
net weight labels in roll form to provide 
for a range of tare weights from 87-110 

Ib at I 1b intervals 
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adhesive tape-labels for standardized barrel burette from a constant-level 
marking. Previously, each barrel was When a specially-made three-way tap is jn 

weighed and filling was carried out after the 'smoking' position, water flows from the 
calculating the difference between gross burette, drawing an equal volume of air 
weight and tare. Ten tape strips were through the cigarette and absorption flask. 
printed to cover 10 tare weights (91-101 1b.i. -,-he apparatus is being used by cigarette the remaining figures. net and gross weight manufacturers in  Turkey, Iraq, the US, preprinted On the t a ~ c - l a b c l .  Thus South Africa, the UK and other countries. the barrel weigher simply sclects by num- 
ber a label-tape corresponding to the tare 
weight; the barlrel is labelled and passcd to 
the filler who rcads OK the net wcight and Pollution Trial by Jury 
fills accordingly. No calculation is required 
on the filling floor, and errors are elimin- PROPRIETORS of 13 fishings on the River 

ated. Teviot kctween Hawick and Ancrum, have 
takcn action against the Scottish Gas Board, 

The standard warning labels fostered nv the of fish by from 
the Association of Brit~sh Chemical Manu- 

the Hawick Gas Works. Lord Hill Wat- facturers for the marking of containers af 
hazardous chemicals make use of a stan- who heard preliminary debate, has 
dard lakel closely as to over-a[l granted the pursuers trial jury. The 
size, type sire and general layout. Its pur- claim is a cumulative one totalling f2,100 

pose is to protect all handlers from fillers and alleges damage to fishing interests in the 
users. The scheme has the backing of Hbli scction. The Gas Board denies the allcga- 

Chief Inspector of Factories. The label 
has to be in black and white, and many ,,f The case is intcresting in that it raises 
these are now attractively produced in self- (lucstion whcthcr it is illegal to  CaUX 
adhesive label-tapes, in many cases with an pollution of a river by two unconnected 
additional pr in t ing  for the characteristic act', tach of which in itself is claimed to 
house mark or brand namc. hc Icgal. The Gas Board disposed of am- 

The of the ABCM in devising moniacal liquor into a deep disused well, 

safety labelling scheme promises to bear in August lgS2, during the digging of  
fruit intcrnationa]ly in the near future, and " gas liquor into the 
discussions are being held with UN J ~ ~ ~ ~ -  river and continued to do so for thirteen 

national Labour Office to establish an inter- 
national standard for safety labelling. Et 
is thought that the variour properties of , Textile Microtechnique 
self-adhesive label-tapes which have been '' 

dealt with in this article will provide a / co"ti'luedfrom pcrse 794] 
means for implementing any standard Claritc. This value was rather low but thcse 
scheme which gains international accept- workers found that by adding varying 
ance. quantities of a platicizing agent, namely 

Arochlor 1242, to a xylene solution of the 

All-glass Smoking Machine 
plastic, thc refractive indcx could be adjusted 
to the dcsired value. The technique for thi3 

AN all-glass smoking machine which tests agent is the same as for th: other plastic 
the efficiency of cigarette filters in retaining mountants such as Clarite. ,.- 
nicotine and tars has been produced by / 
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Toluene, Benzene & Nicotine 
as Industrial Hazards 

by HENRY ALLEN 

a oratory and industrial hazards both A" benzene and thc rather less toxic toluenc 
have had considcrablc attention. Chronic 
benzene poisoning bcing a prcscribcd indus- 
trial disease, managements where thc 
volatile, highly inflammable and highly toxic 
solvent is used arc  well vcrsed in its 
potential mcnaces. But there is little doubt 
that much wider use would bc made of 
benzene. if maximally effective codcs could 
be defined to control its hazards and whilc 
the search for  more and bcttcr safcty 
measures goes on. increasing reliance rs 
being placed o n  tolucnc. 

That,  a t  present, is perhaps thc first rule 
with benzene-to avoid using it whcnever a 
less toxic solvent suited to the tcclinical pro- 
cess is cqually effective. Substitution should 
always be considcred. and it has bccn found 
possible in industry far  morc frequently 
than would be thought likcly from the 
technical objections. Tolucnc, naphtha, 
xylene. benzine, methylcne chloride etc., arc 
all alternatives. Where benzenc must be 
used, the detailed precautions must be iron 
strong in observance. 

Inhalation of Vapo~~r  

Although absorption of bcnzene can 
occur through thc skin o r  stomach. inhala- 
tion of vapour provides virtually the only 
significant industrial hazards. As with most 
volatile solvents. its dangers are chicffy con- 
fined to circumstances wherc thc liquid 
vaporizes into atmosphere. Such a chain o f  
circumstanccs can be induccd by high tem- 
peratures, produced by hot work processes. 
hot surfaces, sumrncr weathcr, over-warm 
buildings. I t  is unlikely to  occur with 
enclosed cxtraction processes. for  example, 
but is a constant risk where liquid benzene 
is used for swabbing or  in opcn extraction 
processes, o r  where maintenance operations 
are carried out on plant, o r  in erncrgencies 
such as  plant breakdowns and equipment 
leaks. 

It is more likely to  occur in batch pro- 
cesses than continuous processcs. And it 
must be anticipated where benzcne is stored 

in ill ventilated prcmiscs o r  where drums 
are carelessly tappcd or run off in cnclosed 
space. It can occur from persistent benzene 
contamination of clothing. o r  gloves, during 
direct handling exposures, o r  from negligent 
disposal of process waqtes o r  d ra in ing  from 
cxtraction proccsses, cspccially if in open- 
topped containcrs. 

Most authorities recommend that the 
maximum allowablc concentration for 
bcnzene in the atmosphere is between 35 and 
100 ppm. Therc is evidcnce that 100 ppm 
may kc just unsafc for prolonged exposures, 
and it is therefore advisable to  accept the 
MAC for bcnzcne as  50 ppm o r  150 
mg. per cubic metrc. 

Simplest Method 

At the level of 50 ppm there is n o  irrita- 
tion of the eyes o r  nose. The simplest 
detection method relics upon the production 
of a n  orangc brown coloration in a mixture 
of sulphuric acid and forrnaldchyde whet1 
evcn traccs of benzene are drawn through 
the mixture. The  tcst is reasonably quanti- 
tative down to but not below 100 ppm 
(0.32 mg. pcr Iitrc). Several methods are  
available for the morc vrecise deterrnina- 
tion of bcnzcne conccntrations in air. most 
of them dcmanding prior conversion to 
dinitrobenzene. followcd by colorimetric 
comparisons, after conversion of the 
dinitrobenzene to one o r  other coloured 
dcrivativcs. 

Bcnzenc is a moderate skin irritant. 
Liquid benzene in prolonged contact w i B  
the skin will often cause blistering. Splashes 
in the cyc arc  painful but not seriously 
damnging to the eye structure. In the 
Prescribed Diseases under the Industrial 
Injuries Act poisoning by benzene o r  a 
homologuc is schedulcd as an occupational 
disease where it occurs 'from the use of o r  
handling of, o r  exposure to  the fumes 7f, 
vaponr containing benzcne or  any of ;ts 
hornologues'. 

Most commercial toluenes contain a 
ccrtain amount of bcnzcne, but the physical 
properties of toluene differ from those cf 



800 THE CHEMICAL AGE 7 April 1956 

benzene in showing a much lower vapour 
pressure, a decreased range of explosive 
limits. a higher flash point and a lower 
volatility. From the point oC view of safe:y 
these ilre significant diffcrcnces. 

Toluene is far  less hazardous than ben- 
zene. Chronic industrial poisoning by 
toluene is rarc. Similarly xylene, another 
homologuc, has a rccord of n o  chronic 
industl-ial poisonings. The  niaximum allow- 
able concentration (MAC) for  purc tolucne 
is notably highcr than that for bcnzcne and 
in many quartcrs 200 ppm (0.9 mg. pcr litrc) 
is acceptcd. Thc MAC for xylcnc is also 
acceptcd as 300 ppm. Nevcrthelcss for rcally 
safe working 200 ppm must kc suspect as  
expowrc at such high lcvcls for cight hours 
has bccn known to cau\c fatigue. 

T h e  tendency for commcrcial tolucnc to 
contain a proportion of bcnzcnc incre;tscs 
the need for carc ovcr the MAC. It is ad&- 
ablc that workers cxposed to cithcr benzcnc 
or tolucnc a t  concentrations approximating 
to the MCAs rccommcndcd \hould undergo 
periodic blood cxnminntions. Pcriodic 
determination of the atmospheric conccntrc~- 
tions is of coursc a ncccssity. 

Whcnever a chemical begins to come more 
widcly into usc. with the rapid development 
of ncw techniques and materials. that is the 
time for a comprehensive assessment of rts 
potential hazards. and a dcfinition of the safe 
working codes involvcd. 

lncreasing Applications 

Nicotinc. for instance, is a chcmical !n 
i~crcasin? application. It  can be dangerous: 
as  certainly i t  can be complctcly safe in use. 
Its hazards are  wcll cnough known, but ar.: 
worth rcviewing so that they can bc 
precisely located. Nicotine is extremel!~ 
toxic, and its action is as  rapid ;IS that of. 
for instance. hydrocy;~nic acid. One to four 
drops of conccntratcd nicotine can bc fatal 
if taken through the mouth o r  into the 
bloodstream through cuts o r  abrasions. 
IJoisoning will occur if the chcmical is 
swallowed, absorbed through thc skin, intro- 
duccd through wounds. absorbed through 
the cye, o r  inhaled. 

Such a list is formidable but thc prccau- 
tions which control all hazards are  clcar 
enough. Masks and glovcs must be worn 
whcncvcr conccntrated nicotinc is handled. 
Clothing splashed with nicotinc must be 
reniovcd instantly and washed. All con- 
tainers must bc completely scaled and 

cleaned on  the outsidc before they are  
loaded. 

All operators called upon to handle 
nicotinc must obviously be  instructed in 'ts 
hazardous propensities. Such a n  employee 
training codc docs well to  include detailed 
instruction in the measures t o  be taken in 
the event of accidents with nicotine. 
lmmcdiate first aid measures may make all 
the differcnce. Expcrt medical aid must 
follow as  quickly as  possible. 

Such clear evaluation of the hazards and 
enunciation of precautions is imperative i l  
nicotine is to  be used in complete safety 
and without jeopardy to health, a s  it 
assuredly can be. 

Proposed Special Regulations 
T H E  Minister of Labour & National Ser- 
vice, Mr. lain Macleod. proposes to  make 
speci:~l regulations for the fencing of abra- 
sivc wheels in factories and works covered 
by thc Faclories Acts. The  proposed rcgu- 
Intions will lay down standards of fencing 
of abrasive whccls modifying the cxisting 
statutory provisions for  the secure fencing 
of dangerous parts of machinery. 

Copies of the draft regulations, ' T h s  
Fencing of Abrasivc Whcels Special Regu- 
lations 1956 '. may bc obtained from HM 
Stationery Office (price 2d). 

Objections t o  the draft regulations by or  
on bchnlf of persons affected must be sent 
to  the Minister on o r  before 7 May 1956 in 
writing and must statc the specific grounds 
of objection and the omissions. additions o r  
modifications asked for. Objections should 
be addressed to the Secretary. Ministry of 
Labour & National Scrvicc. 19 St. Jamcs's 
Squarc, I-ondon SW I .  

Gear Exhibition 
PART of the collcction illustrating mechani- 
cal power transmission now on  view in 
Gallcry 3 o f  thc Science Museum includes 
original models and illustrations of gears. 
bearings. chain-drives and couplings which 
show the historical development from classi- 
cal timcs to thc present. T h e  exhibition 
shows how gears were used on water-raising 
machines and water-clocks; how they were 
studied by mathematicians in the seventeenth 
century. and how they were developed i r ~  
the cightecnth and nineteenth centuries with 
the sprcad of machincs and manufacturing 
methods. 
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A NEW fire detecting system claimed to 
be so sensitive that it can be made to 

operate by a brcath of warm air or a puff 
of cigarette smokc is to be demonstrated 
at The Factory Equipment Exhibition (Earls 
Court. London, 9-14 April) by The Pyrene 
Co. Ltd. 

The system will form part of a display 
ol' modern firc protection equipment de- 
signed by The Pyrene Company. It can 5c 
sct to operate at  any prc-dctcrmined tcm- 
perature and gives automatic and instantan- 
eous warning of any abnormal rise in tem- 
perature by converting electrical impulses 
from the fire dctcctor heads into visual and 
audible alarm signals. Oncc the fire has 
been detected, automatic fire extinguishing 
systems can be brought into action to 
smother the flames. A furthcr dcvclopment 
which transmits immcdiatc fire alarm ar  
fault signals by telephone lines to remote 

a ions. control centres or municipal fire st t' 
will also be demonstrated. A continuously 
maintained storage battery enablcs both 
these systems to continue functioning for lip 
to 60 hours in thc event of a breakdown of 
mains supply. 

Pyrene firc fighting appliances to be dis- 
played include thc new PD5 pressure-oper- 
ated extinguisher which is charged with five 
pounds of special dry-chemical powder and 
has been designed to smother small out- 
breaks of fire involving petrol. oil. spirits. 
solvents and other inflammable liquids. This 
extinguisher weighs less than 10 pounds 
when fully charged. 

Of particular interest to industries where 
large quantities of inflammable liquids are 
used or stored is thc Pyrcne FBSX foam- 
making branchpipe. The FBSX effects a 
reduction of 50 per cent in both the weight 
and size of its forcrunner. the FB2 model. 
Weighing only six pounds and measuring 
18 in. in length, the new branchpipe has :I 

foam output of 500 gpm using only two gal- 
lons of foam conipounds and 50 gallons of 
watcr at a prcssure of 100 pounds per sq. in. 
Its foam jet is claimed to reach as far as 
50 ft. 

C,ELLULUBE fire resistant synthetic oils 
have been developed by the Celanese Cor- 
poration of America to minimize the threat 
of fire and explosion inherent in many in- 
dustrial operations. They arc claimcd 13 

be suitable as power transfer fluids in die- 
casting and other hydraulic operations and 
as cylinder lubricants in air compressor 
\ystems where thcy prevent thc formation 
oi cxccssivc carbons deposits, and hence re. 
duce the danger of fire and expIosion. 

BERYLLIUM poisoning was the verdict 
returned at  a Newcastle upon Tyne inquest 
on 15 March on a woman research worker, 
Mrs. Agnes Joyce Atkinson, who died on 
I2 January. After the inquest the patholo- 
gist said it was now thought that there had 
been two or three deaths in this country. 
including two at Harwell, from berylliosis, 
but he thought that this was the first case 
in which berylliosis would be recorded as 
the cause of death. 

Mrs. Atkinson had been in charge of :I 

laboratory at Spennymoor, County Dur- 
ham, where thc work involved research with 
zinc beryllium silicate. Tn September 1950 
shc became i l l  and it was subsequently dc- 
cided that she was suffering from beryllium 
poisoning. Last May she had a baby with- 
out complications. but she became i l l  again 
last November. 

The pathologist told the coroner that hc 
had found evidcnce of grave destruction and 
cyst formation in Mrs. Atkinson's lungs. 
Therc were spots of granular degeneration 
in which thcrc werc small crystals of beryl- 
lium. 
' It is an unusual condit,ion, and it is 

caused by the paticnt becomlng sensitive to 
the foreign material. Once that  happen^ 
the destructive process carries on inexor- 
ably ', he added. 

Beryllium poisoning was first recognized 
as an industrial hazard in the US about 194!) 
said the pathologist. By 1949 the hazard 
had become so well recognized that the 
fluorescent lamp manufacturers in the US 
decided not to use the material any longer. 
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Some people, he continued, could have 9 

very large amount of beryllium and suffer 
very little. It was the odd case where the 
patient hecamc allergic that thc process 
went on. 

* * *  
A CHARGEHAND in the plating shop i r f  

the John Bull Rubber Company said at a 
Leicester inquest on 13 March that he was 
overcome by fumes to such an extcnt that 
he was incapable of warning 20 men under 
his chargc of the danger. The inquest wa-s 
on a 33-years-old plating plant operative 
who died on the floor of the factory through 
inhaling cyanide vapour. The jury returned 
a verdict of accidental death and added :I 

rider that in their opinion thcre should ',e 
stricter supervision in the draining off of 
chemicals. * * * 
THE accident frequency ratc for ICT's 
Nobel division in February was 0.410. only 
slightly higher than the best cver figure of 
0.375 returned in January. The previous 
best figure for the division was 0.433 for 
August 1955. 

Over the six months July 1955 till the 
cnd of February 1956 the frequency rate 
was 0.854. an improvement of 27 per cent 
over the division's previous best six months' 
ligurcs, 1.170. 

During February thcre were eight lost 
timc injury cases. six men and two women. 
but none of these injuries was serious. For 
the sccond month in  succession no woman 
sustained a lost timc accident at Ardeer. 

PROTECTIVE clothing made by Timeg 
Ltd. will be on show at the National Indus- 
tries Textiles Trade Fair Exhibition (Royal 
Albcrt Hall, 23-27 April). Prominent on 
the stand will he two recently developed 
boiler suits made from Terylene and neo- 
prene. They arc claimed to be virtually un- 
alfccted hy chcmical attack. light in weight. 
comfortable to wear. shape retaining, shrink 
proof and easy to launder. 

Othcr dcvelopmcnts to be shown wiII in- 
cludc yarmcnts designed to protect the body 
from acids, oils, chemical fumcs, petrol an4 
r:~dio active dust. 

Flexibox Film 
'PUMPS Without Tears', a film made l o  
show the advantages of the Flexibox 
mechanical seal was given its London 
premiere on Friday 23 March. The Flcxi- 
box mechanical seal is a device designed 
to prevent leakage between the rotating 
shaft of a pump and its housing. 

Formerly this had becn done by using 
several lengths of soft packing wound round 
the shaft and held in place in a 'stuffing 
box'. Such a system has many drawbacks: 
the packing must be regularly inspected and 
tightened to take up wear and it must be 
entirely replaced at frequent intervals. Since 
the packed gland relies for lubrication on 
the fluid being pumped it can never com- 
pletely eliminate leakage. 

The Flexibox mechanical seal was 
originally developed in 1938 at Manchester 
oil refinerv to stop leakage of liquid sulphur 
dioxide from centrifugal proccss pumns. 
By means of schcm:ttic cartoons the film 
shows the principle of this first seal and 
shows how further refinements have becn 
added as time goes on. 

The latest addition to the range is the 
PTFE fitted seal which has been specially 
designed to deal with corrosive fluids at high 

temperaturc~. This it is claimed to do 
admirably. Under ideal conditions i t  is 
said to be effective a t  temperatures u p  to 
250°C and pressures of 800 pounds per 
square inch. 

Thc film concludes by showing some of 
the applications of Flexibox seals in the 
food and drink industries, in apparatus for 
refuelling aircraft in flight, in power stations. 
in atomic power plants, and in industrial. 
domestic and commercial refrigerators. 

UK Synthetic Rubber 
Thc first full-scale plants in Britain to 

makc synthctic rubber are to be erected at 
Fawley. Hants. the Esso Petroleum Co. 
announced tlils week. Plans are well 
:~dvanced for thc construction at the Esso 
refincry, Fawley. of a plant to produce 
butadicnc. which will be fed into a new 
fS.000.000 factory shortly to be built on an 
adjaccnt site bv the Tnternational Synthetic 
Rubber Co. formed by Dunlop. These 
plants are experted to save about $30.000,000 
a ycar by producing 50.000 tons of rubber 
:~nnually. approximately cquivslent to the 
nlcscnt total of Britain's imports from the 
US of the same type of rubber, GR-S. The 
plants arc duc for completion in 1958. 
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THE THIRD DIMENSION 1~ CHEMISTRY. By 
A. F. Wells. Oxford Univcrsity Press. 
London. 1956. Pp. 143. 21s. 

As Dr. Wells points out in thc preface, 
a real understanding of strirctural chcmistry 
calls for some apprcciation of the third 
dimension. T o  the experienced chemist this 
IS second nature, but there is little doubt 
that the majority of mankind (and this often 
includes quite advanced students of 
chemistry) tends to think two-dimensionally. 
Dr. Wells' little book is an attempt to 
counteract this tendency, and it must surely 
prove quite successful as such. The treat- 
ment is planned with great ingenuity and is 
remarkably lucid and simple. 

The first two-thirds of the book contains 
very few references to chemistry: it is con- 
cerned with laying the geometrical founda- 
tions of crystal structures in terms of the 
properties of polygons and polyhcdra and 
their packing arrangcmcnts. It is an easy 
step from such considcrntions to those of the 
shape, symmetry and internal structure of 
crystals. Indeed, the first rcal progrcss 
towards a knowledge of the internal struc- 
ture of crystals came from considering the 
packing of polyhedra, and Dr. Wells brings 
this point out very clearly. Furthermorc, 
the problem of thc structures of ionic 
crystals is essentially one of packing 
together charged spheres. The final one- 
third of the book showa how these ideas 
may be applied simply and successfully to 
particular crystalline structures. 

The book is well illustrated throughout, 
and at the back there are 16 plates showing 
typical crystal forms and structures. The 
photographs of the latter have been suitably 
duplicated for stereoscopic viewing. 

The student and graduate alike will derive 
much pleasure, insight and knowledge from 
this expert yet simple treatment of a very 
important aspect of chemistry.-H. MACKLE. 

SPEC~I<OCHI~M~CAL ABS~RACTS, Val. IV. 1946- 
1951. By E. H. S. van Someren & J. 
Lachman. Hilger Publications, Hilger 
& Watts Ltd.,London, 1955. Pp. 178. 30s. 

This publication. which is of consider- 
able valuc to anyone dealing with spectro- 
chemical work, is uniform in format with the 
earlier volumes of the series. It is arranged 
in three sections. There is first an index df 
pnpcrs for the yeara indicated in the title, 
givrng the title of each publication and 
literature refercncc, the papers being 
arranged under authors' names. There 13 

thcn u brief index to clcments observed as 
minor constituents of samples, which might 
otherwise bc ovcrlonkcd in using the book 
tor reference. Finally therc follows the most 
important scction, thc abstracts themselves. 
Thcsc are arranged under a logical series of 
headings, and thc space given to each paper 
allows an  adequate account of the subject 
mattcr to be given. Cross-refercncing in a 
work such as this always presents a prob- 
Icni. but i t  appcars to have been adequately 
tacklcd. Thc only matter for regret is that 
there is at  lcast a five-year lag between the 
p~rblications and the date of presentation or 
thc abstracts to the user. It is clear that the 
publishers are fully alive to this drawback, 
and n circular accompanying the book asks 
for information which may help them to 
dccidc if an cconomic solution is possible.-- 
CCC IL L. WILSON. 

ORGANIC SYN~HESES. Volume 35. Edited 
by T. L. Cairns. John Wiley & Sons 
Tnc., New York; Chapman & Hall Ltd., 
London. 1955. Pp. 122. 30s. 

Thc preparation of steroids is featured in 
thc prescnt volume of ' satisfactory methods 
for thc preparation of organic chemicals'. 
L. F. Fieser has submitted two classical di- 
chromate oxidations of cholesterol, the first 
yielding the diketone A4 cholesten-3 : 6- 
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dione and the second proceeding via the 
dibromide to monoketone A' cholesten-3- 
one and hence by isomerization to A4 choles- 
ten-3-one. 

The  preparation of the last-named com- 
pound by thc Oppcnauer oxidation o f  
cholcstcrol with aluminium iso-propoxide is 
~ t l so  dcscrited and it is irritating to  lint1 the.;: 
two procedures. cach using the same starting 
material. printed sidc-by-sidc without any 
guidance as  to their rclativc merits. Nor can 
the rcader himself make any reliable 
appraisal for, although the first method 
gives a higher overall yield of product with 
a slightly higher melting point, this group 
of workers used fresh cholesterol of high 
quality while the sccond group used a 
commercial grade. Whcn alternative pro- 
cedures are included it would appear a not 
unreasonable request that they should have 
the same group of checkers and the same 
starting material and final cryst:~llization 
solvent. 

There are also included the preparation 
of a number of sulphur compounds includ- 
ing p-toluene sulphenyl chloride, thiobenzo- 
phenonc, methyl-2-thienyl sulphide, 2- fur- 
furyl mercaptan and diethyl mercaptoacetal. 

The  indcx at  the back of this volume 
covers from volume 30 onwards.-J. R.  
MAJER. 

COMPREHENSIVE INORGANIC CCIEMISI RY. VOl. 
IV. Zinc. Cadniium & Mercury; Scan- 
dium, Yttrium & Lanthanide Scrics. By 
H. M. Cyr, T. D. O'Hrien and thc 
Editors M. C. Snccd and R. C.  Brasted. 
Van Nostr:tnd Co. Inc., New York; 
distributed by MacMillan & Co., Lon- 
don. 1955. Pp. xii + 193. 37s 6d. 

This book constitutes thc fourth volume 
of a n  11 volume reference work on  the 
chemical elements and their inorganic com- 
pounds. The first three volumes trcatcd: 
(I) the principles o f  atomic and moleculur 
structure. theoretical and applied nuclear 
chemistry and the actinide scries; (11) cop- 
per, silver and gold; (111) the halogens. T h c  
present volume presents an up-to-date :IC- 

count of  the chemistry and technology of 
the rare-earth elemcnts and of zinc, cad- 
mium and mercury. 

T h e  chapter on zinc may be taken as re- 
presentative. It  covers 54 pages and dc:tls 
with many different aspects:-history, 
occurrence, metallurgy, grades, purification, 
physical properties, alloys, role played in 
plant and animal life, corrosion and its pre- 

vention, uses, chemical properties, zinc 
oxide and other zinc compounds. Ten 
pages of this chapter arc devoted to the phy- 
sical propcrties of zinc oxide, its chcmical 
reactivity and its uses, and 17 pages to the 
clescription of othcr zinc compounds ranging 
from the oxy salts to  zincatcs through com- 
pounds such as cobaltite. periodate, nitride, 
phosphide. telluride and thiocyanate. 

l'hc chicf physical constants of the ele- 
ments arc presented in a tabular form which 
is p:~rticularly attractivc. It  should be 
stressed that the treatnient is necessarily not 
con~prelicnsive and ninny inorganic com- 
pounds arc not even mentioned. The reader 
must refcr to the literature indicated for in- 
formation on  such compounds and topics. 
What is particul:~rly to bc recommcnded 
about this volumc is the emphasis which has 
becn placcd on chcmical propcrtics and re- 
lationships and the correlation of these with 
atomic and molecular structure, position in 
the periodic classification of elements and 
the basic ideas of modern electrolytic 
theories. 

'Phis is not :I text-book for thc uninitiated. 
It  assumes a knowledge of reasonable stan- 
dard in the realms of mathematics, physics 
and chcmistry and by this assumption much 
elementary matcrial usually present in 
volumes on inorganic chemistry has been 
cxcludcd. This trims the volume down t o  
a re;~conablc size and makes it eminently 
suit;~blc for use by the advanced worker in 
university, industry o r  research laboratory. 

The  chemistry of scandium. yttrium ant1 
the lanthanides is dealt with in relatively 
grcat dctail. Extcnsivc tables summarize the 
radiation data for  all the known isotopes of 
thesc rare earths, and a fairly full accourit 
is given of thc propertics and reactions of 
:I sur-prisi~igly largc numbcr of salts of these 
elements. T h e  nomenclature adopted 
throughout this book is that recommended 
by the International Union of Pure and 
Applied Chemistry. 

Volume 1V o f  the series lives u p  to the 
standard O F  the earlier members. It  can 
confidently be rccommcndcd for those re- 
quiring n thorough though not exhaustive 
treatment o f  the chemistry of thcse elcments 
at an :tdvanced 1cvel.-T. S. Wesr. 

Nuclear Committee Chairman 
I'rol'cssor Nicolaidcs. of Grcccc. has becn 

appointed chairman of thc special nucle:tr 
comniittec of the Council of OEEC. 
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HOME 
Six Months' Price Peg Laboratory Glassware on Sbow 

Johnson, Matthey & Co. Ltd., melters an.1 ~~t~~~ types of laboratory glassware 
itssaycrs, bullion refiners, manufacturing :tnJ milnufacturcd by ~ ~ i ~ k f i ~  & Q~~~~~ ~ ~ d . ,  of 
analytical chemists, and engineers specializ- s tone ,  (staffs), were on show at an exhit+ 
ing in precious metals, announce that during t i o n  arr:tngcd by the ~ i ~ ~ ~ ~ ~ ~ l  section of 
a six mon:hs period beginning 1 February ~ ~ i t i ~ h  ~ ~ ~ ~ ~ i ~ ~ i ~ ~  of chemists at the 
1956 their refining and manufacturing college of ~ ~ ~ h ~ ~ l ~ ~ ~ ,  ~ i ~ ~ ~ ~ ~ ~ 1 ,  on 
charges will not t e  increased. At the end 28 ~~,.,.h. l-he centrepiece of the firmTs 
of the period the position will be reviewed. stand was a scmi-automat ic  counter-current 

New British Oxygon Works liquid/liquid cxtraction machine, compris- 
The British Oxygen Co. have built :: ing 50 all-glass tubes which are agitated by 

works capable of compressing 500.000 cu. it. an clcctric motor. 
of oxygen pcr week at Dundcc. The works Bops Hostels Association 
:tiso includes a plant for producing dissolveJ 
accrylcnc at the rate of 350,000 cu. f t .  per The annual dinner of the John Benn 

week. Boys Hostels Association will be held on 

Long Service Awards Wednesday, 9 May. a t  Grosveoor House. 

The Fuel Research Station of the DSIK Park Lane. London W1. Chief speakers will 

recently paid tribute to three members of its t?e Lord Mancroft. parliamentary under- 

ctaff whose combined service totalled more secretary to  the Home Office. Brigadier Sir 

than 100 years. One was awardcd the John Hunt, leader of the Everest expedition. 

Imperial Service medal and :ti1 threc and Mr. T. R. Garnett. Master t 9  

received cheques. Marlborough College. Tickets, which can 
be obtained from the appeal secretary, 

British Trade Fair to be Held in Finland Bouvcric House, Fleet Street, London 
Speaking a t  the annual meeting of the EC4. are 30s each for the first two, and 

Finnish-British Tradc Association in 25s each thereafter. 
Helsinki on 27 March, Sir Norman Kipping. 
director-general of the Federation of British New Branch Office 
Industries. announced plans for an all-Britisn Mathews & Ltd.1 of Manchester- 
trade hir to be heid there i n  Scptcmbcr manufacturers of fans and air conditioning 
next yc:tr. The fnir, hc sitid. would equipment. announce that they have opened 
sponsored by the Fcdcration o f  British a new branch office a t  Jacey House, the 
Industries. the London Chamber Lansdown. ~ournemouth  (~e lephone  
Commerce and the Finnish-British Trade Bournemouth 2493). Mr. J .  R. Barlow, 
.Association. and would be organized by the formerly manager of the c o m ~ a n ~ ' s  
FBI's subsidiary, British Overseas Fairs Ltd. Birmingham branch. will be in charge- Mr. 

A. T. Rarlow will now be in charge of the 
Industrial Application of Gas Turbine branch. 

'The 10.000 kw. g:~s turbine power station 
a1 the Ministry of Supply's National G;IS ROT Standards Department 
Turbine Establishmcnt. Pycstock. Farn- T h e  Board of Trade announces that with 
borough. Hants. has been synchronized with effect from 3 April 1956. its Standards 
thc National Grid. The gas turbine. which Department will revert to its former title 
was constructed by C. A. Parsons & Co. of Standard Weights & Measures Depart- 
Ltd.. is of the open-cycle, two-line type with ment. This department is responsible for 
intercoolers. runing on liquid fucl. A feature the central administration of the Weights 
of the installations is that waste heat from and Measures Acts and Regulations, and the 
the exhaust gases provides site hcnting for Board consider the change of title desirable 
the Establishment through a district heating to prevent confusion between the functions 
systcm. It is the first time such :I system has of that department and those of the British 
been used with a gas turbine and it cnablcs Standards Institution. which is concerned 
an overall efficiency of 40 per cent to QC with the general standardization of 
obtained. industrial products. 

D 
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OVERSEAS 
Copper Sulphate in 1955 

Production of copper sulphatc in 1955 
rose 20 per ccnt over 1954. reversing the 
down trend since 1952, according to the 
Bureau of Mines, United States Department 
of the Interior. Shipments increased 19 pci. 
cent and were 1,000 tons in excess of 
production. 

$500,000 for Expansion 
Canadian Industries Ltd., plan u $500.001) 

expansion programme for its plants r:t 
Reloeil. Quebcc. and Nobel. Ontario. The 
announcement said $250,000 will be spe~it  
t o  increase nitronc production facilities at 
Beloeil, and another $250.000 to expand 
nitric acid capacity at  Nobel. 

Restoring Zirconium Plant 
At the request of thc US Atomic Energy 

Commission. thc Bureau of Mines is :o 
restore to operating condition the Govern- 
ment's zirconium production plant ,it 
Albany, Oregon. 

Stepping-up Sulphuric Acid Output 
This year Mexico will increase the produc- 

tion of sulphuric acid by 160 metric tons 
daily at six new plants. Mexico's sulphuric. 
acid production rose from 33.365 tons in 
1947 to 125,000 tons in 1954. Production 
now totals 360 tons a day. 

Aluminium Price Increase 
Following the action of the Kaiser 

Aluminium & Chemical Co. last month. thr 
Reynolds Metals Co. has increased the pricc 
of its aluminium by I :  cents a pound. The 
increase brings the price of aluminium pie 
to 24 cents per pound and ingot to 25.9 
cents per pound. 

Paraffin Oil Find 
Crude paraffin oil has been struck during 

.drilling operations by Santos 1-td., at 
Wilkatana, 30 milcs north of Port Augusta, 
South Australia. Chem'ists in Melbourne 
have confirmed the conclusions of thc South 
Australian Department of Mines that the 
samples submitted by the company are thosc 
of a natural crude oil, of the paraffin series. 
The samples were described as containing 
a mixture of the heavy petroleum oils. being 
identical with unrefined petrolatum. Other 
companies, including Australian Oil 
Exploration Ltd.. had relinquished thcir 
leases in this area after surveys and testing. 

First Plant of Its Kind 
Electric Reduction Co. of Canada Ltd., a 

subsidiary of Albright & Wilson Ltd., of 
Birmingham, England, will employ about 
500 workers when the plant they are ro 
build in Hamilton, Ontario, for manufac- 
turing sulphuric acid and 'wet process' 
phosphoric acid, and the processing of phos- 
phorus, is completed next year. The plant 
will be the first of its kind in North America. 

Spanish Atomic Reactor 
Spain's first atomic reactor is to be built 

near Madrid by the General Electric Corn- 
pany. The  reactor, which will be built for 
the Spanish Nuclear Energy Commission 
under an agreement with the US Govern- 
ment. will produce 3,000 kW of power for 
use in agricultural and medical research. 
The plant will be the 'swimming pool ' 
type with a radioactive water-cooled wre .  

Italy Drops Oil Bill 
The Italian Government has abandoned 

an attempt to upset the world-wide 50-50 
profit sharing ratio ruling between the big 
oil companies and the countries where they 
produce the oil. The bill. introduced last 
October. would have set up a 60-40 ratio 
in Italy's favour. A new bill. involving a 
sliding scale of royalties, is regarded as 
being unrealistic. 

West Ger~iian Chemicals 
Wcst Gcrmany's chemical exports in 1955 

amounted to DM 3.400,000.000. a n  increase 
of 15 per cent on the previous year. The 
export figure represents 14 per cent of the 
total valuc of chemical production and 13.2 
per cent of the total value of West German 
exports. West Germany's share in the world 
production of chemicals was about six per 
ccnt in 1924 and 1955. 

Self-Sufficiency Would Cost $8,000,000 
Although domestic production is increas- 

ing. Mexico still imports 15,000 tons of 
caustic soda a year. Most i.i imported from 
the US. with the UK and Germany sharing 
1 0  per cent of the market. Mexico's annual 
production of caustic soda is 26.500 tons. 
Thc National Bank of Foreign Commerce. 
a Government agency, estimates that if 
Mexico' is to become self-sufficient in this 
commodity. an investment of 58,000.000 
will he required. 
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PERSONAL 
SIR MILES THOMAS. who is resigning from 

the chairmanship of BOAC, has keen ap- 
pointed a director of Monsanto Chemicals 
Ltd. and will become chairman of the com- 
pany not later than 1 July. He will suc- 
ceed MR. E. A. O'NEAL. JR.. who is unable 
to continue a s  chairman owing to the call 
of his duties in America as ;L director of 
Monsanto Chemical Co. Mr. O'Neal wil! 
remain a director of Monsanlo Chemicals 
Ltd. 

PROFESSOR E. I-. HI RST, M. A ., D.Sc., 
LL.D., F.R.S.. was clccted president of the 
Chemical Socicty at its recent annual 
general mceting in Nottingham. DR. I. 
CHATT. M.A.. Ph.D.. F.R.I.C.. was elected 
honorary secretary. and PROFESSOR E. D. 
HIJGHI'S. D.Sc.. F.R.I.C.. F.R.S.. was electcd 
a vicc-president. The following members 
of council wcrc electcd: PROFESSOR R. M. 
BARRER, D.Sc.. Sc.D.. F.R.I.C.. PROFESSOR 
A. G. EVANS, Ph.D.. D.Sc.. F.R.I.C.. PRO- 
FESSOR L. HUNTER. Ph.D.. D.Sc.. F.R.I.C.. 
DR. G. W. KENNER, M.Sc., Ph.D.. PROFESSOR 
B. LYTHGOE, M.A.. Ph.D.. F.R.I.C.. DR. A. 
MA~COLL,  M.Sc., Ph.D.. and MR. L. A. K. 
STAVELEY. M.A. 

PROFESSOR F. H. GARNER, O.R.E.. Ph.D . 
M.1.Chem.E.. F.R.I.C.. director of the 
department of Cheniical Engineering at 
Birmingham University. has becn appointcd 
chairman of thc Water Pollution Research 
Board of DSlR as from I April. in succcs- 
sion to PROFESSOR D'. M. NEWIT-., M.C.. 
D.Sc., M.1.Chcm.E.. F.R.S. 

MR. W. B. H. GALLWEY has becn ap- 
pointed chairman of British Acheson Elec- 
trodes Ltd. as from 1 April. He succeeds 
SIR A R . ~ I ~ U R  MATI.HEWS. O.B.E. Mr. Gall- 
wey is managing director of Union Carbide 
Ltd., London. and manasing dircctor of 
Gemcc Ltd. 

DR. GWEN J. THOMAS. until latcly a rc- 
search chemist at Aberdcen. who was 
recently madc a fellow of thc Lister Insti- 
tute in London where shc will continue her 
research work. was married to DR. DONALD 
WALKER. a lecturer and research chemist. at 
Scion. Carreglefm. Anglcscy. on 24 March. 

MR. E. A. MURPHY, M.Sc.. F.R.I.C. 
F.I.R.I.. chief of the team of research chem- 

ists who founded the world industry of latex 
foam rubber 28 years ago, and MR. HENRY 
TREVASKIS. A.F.R.Ae.S.. who has developed 
thc gun-firing controls used in British 
Fighter aircraft sincc 1937, are the new key , 
mcn of Dunlop's expanding research and 
development organization a t  Fort Dunlop 
Birmingham. Mr. Murphy. general develop- 
ment manager at  the research centre, has 
becn appointed the director of research :n 
charge of the central research division; Mr. 
Trevaskis. director of the Dunlop Rim fir 
Wheel Co. Ltd.. and chief designer of the 
aviation division has bcen appointed direc- 
tor of devclopmcnt in the new organiza- 
tion. 

MR. C. S. HARRIS. ;I senior general man- 
ager, has becn appointed a director of 
Morgan Cruciblc Company. 

MR. CHARLES SI.EVENS, LL.B., assistant 
secretary of the ICI Pharmaceuticals Divi- 
sion at Wilmslow, Cheshire. has becn ap- 
pointed chairman of the Manchester Re- 
~ i o n a l  Hospital Board. Mr. Stevens, who is 
:I barristcr. has been with ICI for seven 
years. Prior to joining ICI he was  wit!^ 
Glaxo Laboratories. 

DR. M. CRAWFORD. B.Sc.. Ph.D., lecturer 
in chemistry and ph;~rmaccuticals a t  the 
College of Technology, Belfast. has resigned 
to takc an appointment as Professor of 
Chemistry in the dcpnrtment of chemistry 
ai Makercrc Collcgc. Kampala. Uganda. 

MR. RICHARD WOOLLEY has bccn appointed 
a dircctor of Ben11 Brothers Ltd., proprietors 
of THE CHEMICAL AGE. MI-. W o ~ l l e i  joined 
Bcnn Brothers in 1937 and became editor 
of Tllc Newspaper World a ycar later. He 
also kccame cditor of Tllr Ne~vspaper Press 
Dire(-tory in 1949 when it was completely 
reviscd to be. with it5 Centennial Issue, the 
most comprehcnsivc Press dircctory in thc 
world. Morc recently Mr. Woollcy was ap- 
pointed editor of The C'trhinet Maker. He 
is a membcr of the national executive com- 
mittcc of the Furnishing Trades Benevolent 
Association. 

MR. GEORGE E. GARLAND, B.S.. has been 
appointed manager of the recently estab- 
lished petrochemicals sales division, domes- 
tic sales dcpartment, of the Texas Com- 
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pany. T h e  division will be responsible for 
market development and sales throughout 
the country of petrochemical products to  be 
manufactured t y  the Texas Company. Mr. 
Gariand has bccn in the chemicals and 
petrorhcmicals sales fieid for  22 years, and 
before joining Texnco, he was a consultant. 
F r o m  1934 till 1944 he was in the sales 
orgmization of the Bsrrett division of the 
Allied Chemical & Dye Corporation. 

T w o  new directors have teen  appointed 
t o  the board of Holman, Mitchell & Co. 
Ltd.. of St. Helens. Lancs. They arc  MR. T. 
DENNY, the general sales manager of the 
company, and MR. J. C. MACGREC~OR, M.A.. 
a n  accountant. MR. E. SAXON. the staff and 
office manager, has becn appointed thr  
company's secretary. 

Obituary 
MR. E. A. B R O U C ~ ~ ~ ,  thc founder and chair- 

man of E. A. Brough & Co. Ltd.. of Liver- 
pool, died on 20 March. 

- - - - 

1.Chem.E. Examinations 
New Regulations in Force 

ATEST regulations for the admission of 
Ls t~dent ,  graduate and corporate memtcrs  
of the Institution of Chemical Engineers 
together with regulations for the examin'i- 
tion of the Institution have recently bccn 
putlished. These regulations were first 
issued in June 1954. 

The  examination subjects a re  as  follows: 

Part 1 
Papcr A-Phvsiral chemistry and princi- 

ples of thermodynamics. 
Papcr B-Inorganic and organic chcmis- 

try. 
Paper C-Strength of materials. machine 

and structural design. 
Papcr D-Engineering drawing. 

Part 2 
Pancr E-Combustion processes, heat 

transfer and heat engines. 
Paper F-Flow of fluids and theory or 

mass transfer. 
Paper G-Process plant. 
Paper H-Plant construction and works 

practice. 

Part 3 
Home paper; a problem in chemical engi- 

neering plant design. 

Detailed examination syllabusas a r e  
given in appendix I of the publication. 

Examination requirements for the several 
grades of memberships a r e  a s  follows:- 

Student-Part 1. 
Graduate-Parts I & 2. 
Associa!e member-Parts I ,  2 & 3. 
Mcmtcr-No furthcr academic require- 

ment teyond that for  associate member. 
T h e  Institution of Chemical Engineers 

descritcs itself a s  being first of a11 a quali- 
fying body with a duty to prescribe courses 
of study. t o  hold examinntions and to 
assess training and experience whereby pro- 
fessional qualifications may be conferred. 

T h e  Institution is also concerned with 
f:icilitics for chcmical engineering educa- 
tion, chemical cnginccring rcccnrch and 
associatcd documentation. the publication of 
pnpers and the holding of meetings o n  sub- 
jects of interest to chcmical engineers, and 
othcr matters relating to  the promotion o f  
chemical engineering science and its appli- 
cation. 

Application form for  entrancc t o  the 1956 
examination. returnable not later than 1 June 
may kc obtaned from T h e  General Secrc- 
t i ry  of the Institution. 56 Victoria Strcet. 
London SW I .  

Faraday Medal Award 
A PIONEER in atomic research, the 77- 
year-old German scientist. Professor Otto 
Hahn. Prlsident dcr Max-Plancke-Gesell- 
schaft zur  Fordcrunp der Wisscnschaften. 
was awarded the Fjiraday Medal a t  The  
Chcmical Society's anniversary three-day 
meeting at Nottingham University at  the 
end of March. 

Prorcssor Hahn, who was presented with 
thc medal by Profcssor W. Wardlaw. th? 
prcsidcnt of T h e  Chemical Society, said: 
'What do you d o  with a gift horse? A gift 
horse a s  big perhaps a s  thc cluc t o  nuclear 
fission. atomic bombs. atomic power stations. 
and nearly all things big and wonderful? 
I f  you a rc  a scicntist. it seem\. the dry 
rigour of  your craft demands that you 
should look it  in the mouth!' 

Johnson, Matthey & Co. Ltd.. metallur- 
gists, refiners and assayers. of 78 Hatton- 
Garden, London ECl.  ;ire building a chemi- 
cal factory a t  Royston, Herts. 
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Publications & 
REPORTS of recent investigations at the 
Colonial Products Laboratory are contained 
in Colonial Plant and Animal Producrs, 
Vol. V, No. 2 of which has just been pub- 
lished by HM Stationery Office, price 5s. 
'Pyrethrum Trends and Prospects' are 
discussed in an article by A. J. Feuell of the 
Colonial Products Laboratory. 'Basically. 
there are three factors', says Mr. Feuell, 
'which enable pyrethrum to maintain its 
position in the gamut of modern insecti- 
cides : its rapid "knock-down" action, its 
low mammalian toxicity and its freedom 
from taint.' Mr. Feuell goes on to say that 
these properties give pyrethrum extracts 
obvious advantages where foodstuffs and 
similar materials are concerned, 

LATEST edition of the ClBA Revic,:~ 
(February 1956) appears in a new guise. 
Better quality papcr has keen used and 
changes in layout have been made. Wool is 
the subject of this issue. sections being 
devoted to wool fibre and modern trends in 
printing. dyeing and finishing. This section 
d!scusses the dyeing of bright turquoise blue 
and green shades of high fastness on wool 
and unions. Hitherto. says the article. pro- 
duction of these shades has only been 
possible with the group of sulphonated 
triaryl methane dyes. Dyes of this class 
give very bright dyeings and in many 
cases the wet f:lstness qualities arc quite 
adequate. Their maximum light fastness. 
however. is only three which means they are 
not suitable for dyeings for which high 
light fastness is specified. On the other 
hand a dye of good light fastness. Chloran- 
tine Fast Turquoise Blue GRLL. a sulphon- 
ated copper phthnlocynnine. has teen pro- 
duced for dyeing cellulosic fibres. This dye. 
however. tcnds to give unsatiskictory 
results on wool. A solution to this problem 
has teen found, it is claimed, in Neovadine 
AN, a textile auxiliary, which when added 
to a wcnkly acid dycbath fixes the dyc o n  
the wool and ensures excellent colour yield, 
good levelling and very good fastness 
properties. * * * 
THE National Smoke Abatement Society's 
annual conference in September last hnd the 
Inrg-it attcnd3nre of any meeting of its kind 
yet held in this country. The 'Proceeding$ 

of the Bournemouth Conference, 1955'. con- 
taining all papers and discussions in full, 
with illustrations, has now been published at 
12s 6d. The publication contains informa- 
tion on important and topical aspects of the 
air pollution problem. These include 
descriptions by experts of several of the 
most modern methods of centralized domestic 
heating, and a sympbsium with discussion 
on the Clean Air Bill and the administra- 
tive problems arising from it. Also 
included is :I verbatim rtccount of the session 
with which the Conference opened, in 
which questions on the Clean Air Bill were 
answered by the Rt. Hon. Alfred Robens, 
MP, and Mr. Gerald Nabarro, MP. The 
section of the proceedings devoted to central 
heating contains accounts of four systems: 
the district heating scheme at  Pimlico, which 
is perhaps the most successful of its kind; a 
fcrm of electric floor-warming which 
operates on the thermal storage principle; 
a new form of water-circulating system 
using relatively small pipes; and a system 
of whole-house warming t y  ducted warm 
air. using several alternative kinds of 
fuel. Most of the second half of the 
volume is concerned with an examination 
of the relationship between the Beaver 
Report, the Clean Air Bill, and the prob- 
lems the local authorities must cope with in 
putting them into practice. Last there is 
the Des Voeux Memorial Lecture given by 
Dr. A. Parker. director of the Fuel Research 
Stat ion. 

* * * 
?'HE January-February issue of the 
Incorporated Plant Engineers' Jo~trnal. 
somewhat abbreviated because of the print- 
ing disputc in London, has recently been pub- 
lished. price 5s for non-members. Articles 
in this issue include 'Modern Textile Drying 
Methods' by K. S. Lnurie and 'Dust Genera- 
tion and Control in Foundries' by W. H. 
White. From this article the following con- 
clusions are drawn: (1)  Dust should oe 
prevented from becoming airtorne by 
adding moisture where practicable to all dry 
sand (2) All waste materials should be 
removed from the foundry area (3) A 
minimum disturbance of dry sand should 
occur within the foundry area (4) Good unit 
air control should kc provided at every 
source of generation of dust and fumes. 
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MONDAY 9 APRIL 

Next Week's Events 

British Ceramic Society 
Stoke-on-Trent : North Staffordshirc 

Technical College, 7.30 n.m. ' Ex~eriments 
.in Drying of clay' by 6. M. ~ e w i t t ,  D.Sc., 
F.R.S. 

Society of instrument Technology 
Cheltenham : The Rotunda, 7.30 p.ni. 

Annual general meeting followed by film 
show. 

SCJ (London) 
London : William Bevcridge Hall, Senate 

House, The University of London WCI. 
Two-day symposium 'Applications of Infra- 
Red Spectroscopy in Chemical Industry ' 

TUESDAY 10 APRIL 

Institution of Chemical Engineers 
London : The Geological Socicty, Rurling- 

ton Housc, Piccadilly WI. 5.30 p.m. 'Patent5 
in Chemical Engineering' by H. I. Downes, 
M.Sc., F.C.I.P.A. 

SCI (Chemical Eng. Croup) 
Middlesbrough : Constantine Technical 

College, 7 p.m. ' The Design of Dual Firing 
Systems for Coal & Oil ' by Dr. J. H. Bock, 
D. Ins., B.Sc., M.I.M.E.. M.1nst.F. 

Society of Instrument Technology 
Manchester : Collcgc of Technology, 7.30 

p.m. ' Air Conditioning Instrumentation ' 
Society for Analytical Chemistry 

London: Imperial College of Science 9. 

Technology SW7, 6.30 p.m. 53rd ordinary 
meeting of the Physical Methods Group. 

WEDNESDAY I I APRIL 

Institution of Chemical Engineers 
Leeds: The Univcrsity, 7 p.m. 'Com- 

missioning a Major Coal-Prcparaiion Plant ' 
by A. J. C. Older. 

Society for Analytical Chemistry 
London : The Feathers, Tudor Street (olf 

Bouvcrie Street), Fleet Street EC4. 6.30 p.m. 
'Complexones in Microchemistry ' by H. J. 
Cluley. M.Sc., F.R.I.C.. and C. Whallcy, 
B.Sc., F.R.I.C. 

Birmingham : Thc Univcrsity. Edmund 
Street, Birmingham 3. 7 pm. 'The Physio- 
logical & Biochemical Rackground ol' 
Microbiological Assay' by R. H. Nimmo- 
Smith, M.A.. D.Phil., M.B., Ch.B.; 'The  
Influence of Physical Factors on the Micro- 
biological Assay of Antibiotics' by J. W. 
Lightbown, M.Sc.. Dip. Bact.. F.P.S ; 

' Practical Considerations of Microbioloai- - 
cal Assay'by K. A. Lees,F.P.S.,D.B.A. 

SCJ (Food Croup) 
London: Royal Society of Medicine 

(Barnes Hall), Wimpole Street W1, 6 p.m. 
' lodinc & Fluorine '. ' Iodine ' by Profes- 
sor M. M. Murray and J. C. M. Holman 
(Chilean Iodine Educational Bureau). 
' Fluorine' by Professor M. M. Murray, Dr. 
G. Wynne Grifith, Miss J. R. Forrest, and 
Dr. J.  Longwell. 

SCJ (Corrosion Group) 
Birmingham : The University, Edgbaston. 

Two-day symposiuni 'Corrosion Preven- 
tion in Packaging & Storage '. Wednesday. 
2.30 to 5.30 p.m. Thursday. 9.15 a.m. tn 
12.45 p.m. 

SCI (Oil & Fats Group) 
Liverpool: 'The Univcrsity. 7 p.m. An- 

nual general meeting and ' Oil Colorimetry ' 
by K. A. Williams. B.Sc.. Ph.D.. M.1nst.P. 

SCI (Plastics & Polymer Group) 
London : William Rcvcridge Hall. Senatc 

Housc. The Univcrsity of London WCI. 
Threc-day symposium ' Epoxide Resins ' 
(Their Chemistry Rr Structure in Relation I,, 
Their Properties & Applications). Wednes- 
day, 10 a.m. Thursday 10 a.m. Friday I0 
a.m. Chairmen :-J. J. P. Staudinger. Dr. 
Ing.; S. Whitehead, M.A.. D.Sc., M.I.E.E.: 
and Dr. N. J. I.. Mepson. D.Sc.. F.R.I.C. 
F.P.I. 

THURSDAY I:! APRII. 

Institution o,f C h e ~ n i d  Engineers 
London: The lnstiti~tion of Civil Engi- 

neers, Great Georgc Stl-eet SWI, 5.30 p.iil. 
' The Control. Convey:tnce. Treatment Sr 
Disposal of Radioactive Etfuents ' by W. . .. 
Wilson, P. A. Whitc and J. G. Milton. 

Manchester Pharmaceutical Association 
Manchester : Houldsworth Hall. 7.45 p.m. 

Annual general meeting. 
Society of Leather Trades' Chemists 

Cambridge : Chemistrv School. Pcmbroke 
Strect. Two-day symposium ' Vegetable 
Tannins '. Start 9.30 ;mi. cach day. Chair- 
men :-Prol'cssor R. D. Haworth. F.R.S.. 
and Dr. F. E. King. F.R.S. 

SCJ (Microbiology. Group) ' 

London: Medical Society of London. I I 
Chandos Street. Cavcndish Square WI. 6 
p.m. ' Microbiology in Industry' by H. J. 
Runkcr. 
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I -K IDA)' 13 .4pril 

Oil & Colour Chemists' Association 
Manchcster : W:~ldorf Kcst:~ur:~nt. ('oopcr 

Street, 6.30 p.m. Annual general meeting. 
Society of Dyers & Colourists 

Manchcster : College of Technology. It)  

;i.m One-day syn~posiunl. F O L I ~  p:lpcr\. 

Society of Glass Technology 
SI. Hclcns : St. Helcris C'o-opcri~tivc 

Wholesale Society. Rilldwin Street. 6.15 p.m. 
' T h e  Functions of the Newly-lzormed Glas? 
Rcscarch Association ' by I>r. R.  Ci.  Newton. 

DO 
NOT 

FORGET 
TO RESERVE YOUR 

SPACE IN 

THE CHEMICAL AGE 
YEAR BOOK 

The Chemical Society 
St. Andrews : Chemistry Department. St. 

Salvntors' College. 5.15 p.m. ' A New 
Chcmistr!. ' h! Dr. K. N. Hazeldine. R.Sc. 

Institution of Chemical Engineers 
M:~nchcster: Keynolds Hall. College of 

Technology. 3 p.m. ' GI-inding of Quartz- 
Limestone Mixtures'  by S. W. F. Ritching. 
and J. A. Holmcs. 

Keebush is an acid-resisting constructional 
mater~a l  used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
Inert  t o  most commerc~al  ac~ds ; is  unaffected 
by temperatures up to  130°C ; possesses a 
relat~vely h ~ g l i  mechanical strength, and is 

COFIL THR BASES 
TO MEET ALL SPECIFICATIONS 
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Law B Company News 
Commercial Intelligence 

The following are taken from the printed reports. but 
we cannot be responsible for errors that may occur. 

Mortgages & Charges 
(Note.-The Companies Consolidation Act of  1908 

provides that every Mortgage or Charge, a s  described 
herein. shall be registered within 21 days after its 
creation. otherwise it shall be void against the 
liqu~dator and any creditor. The Act also provides 
that every company shall. in making its Annual Sum- 
mary. swci fy  the total amount of  debt due from the 
company In respect of  all Mortgages or Charges. The 
following M o r ~ g a g u  or Charges have been s o  regls- 
teled. In each case tile total dcbt, as specified in the 
last available Annual Summary. is also given-marked 
w ~ t h  an *-fo!lowed by the date of the Summary but 
such total may have been reduced.) 

BRANKSOME CERAMICS LID. London SW.- 
1 March. f 1.750. deb. to T. H. Lawlcy. 
Winkfield; charged on land at Bourne 
Valley Road. Branksomc. *£ 15.000. 14 
Deccmter 1954. 

CIMEX-FRASER TUSON LTD. Orpington, 
manufacturers of insecticides ctc.-l March. 
f 10,000 chargc to Reunion Properties Co. 
Ltd.; charged on two pieces of land at Cray 
Avenue. St. Mary Cray. *£ 10.000. 1 I Novcm- 
bcr, 1954. 

JOHU A. GARDINER LID. Ely (Cambs.;. 
scientific instrument manufacturers and 
de3:ers etc.-29 February. £801 1 16 charge 
(sc:. 97. 1948 Act). to Cambridge Building 
Society; charged on 7 Egrcmont Strect. Ely. 

Company News 
Olin Mathieson Corp. 

Substantial increases in asscts. net working 
capital, sales and carnings arc reported hy  
Olin Mathcison Chcmici~l Corp. in its :~nnual 
rcport released to stockholders. Total asscts 
at the end of 1955 rose to $611.777.000 
from $497,050.000 in 1954. a rise of 25 per 
ccnt. Net working cnpital. at the end of 
1955. totalled S193.633.000 compared 1 . )  
$183.21 1.000 at the end of 1954. Mr. Joh:i 
M. O!in. chairman. and Mr. Thomas S. 
Ni:!~o:s. prcsidcnt. in their message to stock- 
holtlcrs. said that nct s:~!es rose !o n record 
ol' $560.480.000 i n  1955 con~pnred to 
f501.478.000 in 1954. Nct profits in 1955 
tnt:~l'ed $44.558.000 comp:~red to S38.075.00i.) 
in 1954. Profits increased 17 per ccnt and 
e1rne:l $3.51 per share of common com- 
p:~rcd to 53.1 1 in 1954 on ;I sm3llrr average 
numtcr of shares outstanding in that ycxr. 
Payment of dividends on the convertible 

preferred stock was madc at the prescribed 
rate of $4.25 per share annually, or $1.0625 
per share quarterly. Total dividends paid 
in 1955 on this stock amounted to $948,000. 

Hilger & Watts Ltd. 
At the recent annual general meeting of 

the company in London. Mr. G. A. Whipple, 
M.A., M.I.E.E., the chairman, said that i,: 
the ycar undcr review sales were a record. 
incrcnsing by 15 per ccnt over the previous 
period. The trading surplus was £209,900. 
an increase of f38.186. The directors 
recommended an increasc of one per cent. 
making a 10 per cent dividend on the 
ordinary shares. Thc company, manufnc- 
turcrs of szientific in strum en:^, hnvc mad2 
grc:rt strides in the fic!d of infra-red spectro- 
scopy, and have supplied many spectro- 
photometers to the oil and chemical 
industry. During the ycar the pilot unit :it 

thc new factory at Dcbdcn. Esscx. canic 
into full production. 

Albright & Wilson Lid. 
In a prclim'n:lry s:atcmcnt of profit issued 

by the comnany. the trading profit for thc 
year cndcd 31 December. :liter the d~duction 
o i  :ill ch:lrgcs exx-rt dcprcc'?t'on, was 
£3.199.914, comrnrcd with f3.133.575 ; t i  

1954. The profit. after t:~xation. totalled 
€780.551, compared with €881 616 in thc 
previous yc:~r. On 28 Mar.:li this vexr t!~: 
directors dccl:trcd a sc7ond in!crtm div'dcn~l 
of 13 per ccnt. pavzl-lc on 15 May. on thr 
ord'nary canital cx,:li!ding the s'ork result- 
ing from the rights issue. Tax wi!l t e  dcduc- 
ted at the s?and:~rd rntc in force a t  thc time. 
This dividend will kc rccom:nc-dcd :IS ;I 

final tliv;tlcnd. making 18 pcr cent for th:: 
ycar 1955. 

Borax Consolidated L'd. 
Tratling profits of this group showed .+ 

ni:~rkcd in::rc.ls:: cl.vrin,~ the ve,!r undcr 
review. rc:~ching th: liyurc of '2.438.193, 
comt~ai-ccl with f 1.711.834 in 1951. Group 
profits. tcforc t7xa:ion. totnlled f2.309.951 
;lg:~inst E1.588.661 in thc nre.irus year. 
Taxztion on nrcllits is f 1.035 351-E286.112 
litghcr than i n  1954. This le;~v:? the g-oup's 
net profits (kct'clrc c!iarying nrc-'i's t:lx :;I 

rcsncrt of div;d:qd.,) at €1.?7'1.600. 
in,.rc?sc of f435 180 o ~ ~ c r -  the n rcv io~!~  ycar. 
€500.000 h:~.; I-ecn tr;l~?sfcrrcd to rsscrvc. 
I-rin!:in_s the tot:11 re~erve un 1 0  f2.0!)0.000. 
During the yc;tr the comr.any k c y n  w o r l .  
on :I new tlcvclopmcnt in the U S  to rcplacc 
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Illustrated. Mild Steel iackeced oxidiser 
4 ft. 8 in. diam. by 8 ft. 6 in long inside. 
arranged for motor-driven agitator and 
fitted with cooling fan. 

In the making of plant and equlpmenc in 
cast iron and fabricated steel. Widnes 
Foundry and Engineering Co. have served 
industry for over 100 years. 

L U G S D A L E  ROAD WIDNES L A N C S  
T E L E P H O N E :  W I D N E S  215li4 T E L E G R A M S :  " F O U N D R Y  W I D F I E S  

v" : 5  
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thc undcrgro~rnd mining systcnl in use ;it 
Borcw by open cast (surf;rce) mining. Work 
was also started a t  Boron on  new concen- 
trating and refining plants which will leatl 
to  higher production at  lower costs. All US 
refining operations are carricd out ;:t 
Wilmington, California, over 200 miles from 
Boron by rail. The  ncw refinery will mcan 
the saving of a hugc transport bill. T h c  
dircctors rccommcnd ;I final dividend o f  , 8  
per cent, lcss tax. on  the deferrcd ordinary 
stock. making a total of  23 per cent, less tax, 
for the ycnr. This  compares with 18 per 
ccnt. less tax. for  the prcvious year. and 11 
per cent, less tax. for  the ycar bcforc. 
In his statement to  shareholders the chair- 
man. Desmond Abel Smith, M.C.. said: 
' T h e  strength of our  position lies in thc 
fact that boron is used in so  many dilfercnt 
industries. Our  products are  sold to  well 
over a hundred industries. We have during 
thc past year added new products to  our  list 
and we continue our  resc;~rch in this country 
ltnd in the US. looking for further ones.' 

Dominion Tar & Chemical Co. Ltd. 
Earnings of  the Dominion T a r  & Chcniic;t; 

Co. Ltd.. Montreal, f o r  the year cndcd 
31 Deccmbcr 1955 were a record. thc net 
profit rising to  $3.801.851, o r  $1.24 per sharc 
of  common against S1.875.369 or  56 ccnts 
per sharc in 1954. Profit from operations 
amountcd to 510.404,0 13. an incrcasc r f 
51,975,678. Mr. E. P. Taylor. the prcsidcnt, 
said that lcss than 50 pcr ccnt of the profit 
in 1955 wns earned by the manufacture and 
salc of  materials to  thc building industry. 
T h e  year saw a marked growth in almost all 
divisions and it was expected that the growth 
u c ~ l l d  continue during 1956. T h e  company's 
imrncdiate plans call for  expcnditurcs 'n 
excess of $6.000.000 in 1956. and it is 
indicated that cxpcnditure.; of  a simil:ir 
magnitude will continue to  be required. A 
new tar  distillation plant a t  Hamilton. 
Ont:~rio. is planned. 

Rlythe Colol~r Works 
Thc compt~ny's trading profit for the year 

under I-evicw  mounted t o  £388,092 bcfore 
thc addition of f 11.080 income from invcst- 
mcnts. From this will be deductcd £52,037 
for  dcpreci;rtion and auditors' ; ~ n d  directors' 
remunerations. and 2 181.489 for tax, leaving 
f165,646. from which 51.71 1 .  thc cosl of 
issue of ordinary shares last ycar. will be 
deducted. After adding the carry forward 
togcther with the provision of tax not 
required, thcrc remains the sum of 2245.971. 
T h e  company which covcrc ;I wide range of 

pianufacturing activities: colours, stains, 
oxides. enarncls. glazcs and chemicals for 
thc pottery and vitreous, glass. paint, rubber 
tic.. industries. has steadily expanded and 
during the year acquired thc minority 
holding in their Australian subsidiar!. 
Hlythe Colour Works (Australia) Pty, Ltd. 

Market Reports 
L o ~ ~ o ~ . - - Q u i e t  conditions have prevailed 

o n  thc industrial chemicals market, and  there 
has been littlc business on home account 
during the shorter week following the Eastcr 
holiday. However. the movement of 
fertilizers has been good with the seasonal 
dcm;nd well under way. and the volume 
of cxport enquiry continues to  be well 
maint;tincd. In the coal-tar products markct 
conditions and prices are  uchanged. 

MAN(.HESI ER.--P~~ccs gCIlera1ly on the 
Manchcster chemical market continue on ;i 

steady to firm basis. one of the few change> 
o f  any conscqucnce during thc past wcck bc-  
ing ;I reduction of f 4  5s in sulphate of copper 
in sympathy with thc metal. currcnt value 
bcing f 120 15s pcr ton. less 2 per cent, f.0.b. 
I.iverpool. There hiis been a resumption of 
the call fo r  contract dclivcries of the alkalis 
and othcr leading hcavy chemicals after thc 
holiday stoppages at  consumers and a 
~nodcratc  flow of fresh enquirics has been 
reported. Fcrtilizcrs are  in fail- request, with 
:I stcady dcmand for  most of the light and 
heavy tar  products. 

G ~ ~ s c ; o w . - T h c  past weck has been one 
of continued improvement in the Scottish 
hc:ivy chemic:~l market. and a good demand 
has been shown both for spot and contract 
rcquircmcnts. Prices have continued steady. 
with only a few advances. On the agricul- 
tural sidc the dcrn~rnd for  fertilizers has 
;igain been good. with-as already stated- 
emph:~sis on  forward delivery. In regard 10 

export. the continued improvement is again 
the gcncr;ll trcnd. and a stcady flow of in- 
cluiric5 i \  bcing received. 

Nylon Price Reductions 
The  Du Pont Co. has reduced the price 

of nylon filament yarns. At the same time 
the company has also reduced the prices c*f 
'Dacron' polyester fibre filament yarns 
ranging from 14 t o  30 per cent. 



7 4pril I956 THE CHEMICAL AGE 
815 

TITRATIONS 
I N  

NON-AQUEOUS 
SOLVENTS 

A newly published B.D.H. booklet 
is available free of charge to laboratories 
interested in the s~rlject of titrations in non- 
aqueous solvents, a method which is proving 
increasingly usefill in many f elds of analysis. 

SeIected or specially prepared B. D.H . 
reagents and indicators are supplied for non- 
aqueous titrations. 

T H E  B R l T l S H  D R U G  HOUSES LTD. 

B.D.H. LABORATORY CHEMICALS GROUP 

POOLE DORSET 
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C L A S S I F I E D  A D V E R T I S E M E N T S  

--- 
EDUCATIONAL -- HEMISTS interested in technical information work art. 

Cirlvited to  apply for post now v;ic:rot a t  the Ltesearcl~ 
Association of British ltobber Manufacturers. Applicants 

experience not essential. Duties will cover all aspects 
T H E  INSTITUTION OF CHEMICAL of ~cientiflc and technical lit,crat~lre and information 

ENGINEERS sorvicrs, and the post providrs arr excellent ol~eninp 
for anyone desiring IL career ill this Aeld. Five-day 

32nd (1956) EXAMINATION week: ctrnteen. Rented house avilil;thle nearby. Cotn- . . 

pPLICATION forms fir elltrnnce to t,he 1 ~ 5 ~  I mencing s:ilary on 'I'erh~~ic:il Otliccr Sc::ile -£500 .. 
A Rx:trninntion, retormt~ble not  1:hter th1111 tho 25-$675) according to age : & I I ~  ql~:tlifi(;:ltions, pensiol~ 
l e t  dune, 1966, rnny br. ot~tained fro111 tkw srlrtbme. Apply SECRETARY :kt SHAWBURY,SHREWS- 
General Seerct:~ry, The Institution of Chamicttl 1 BURY. 
Engineers. 68, Victori:~ Strrpt, I.ondon, S.W.1. -- - --- 
I n  applying for forn~s, :q~]~lic:mts shoold stattr 
w11ich part8 of (the exarllil~:~tiorl tllcy 11ro1x)st~ I EXPERIMENTAL and ASSISTANT EXPERIMENTAL 
to take. OFFICERS 

I 
1 . - . . - - -. . . .- .. - - -. r rqt~ir rd  11y t11e 

ATOMICS WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, Hrrks. to ;tssist in ;I trirrn enx:~.gc(l 
in prO~v('t work on Nucle:tr IC~~crgy dnvircs 111ainIy ill 

-- tlre f i~l r ls  of Nr~~ t , ron  I'11ysir.s :rntl Ilc.;lt rxcl~anot.. 
SI'I'UATIONS VA<;ANT Minirnnln t~r~;ililIc:tt i o ~ ~  is H.N.(!. or (:.C. I(. (:2tlv;tnccd I .  

E'or 12xl1t~ri111t:nt;1I OIRCPT, s ~ ~ t ~ s t i ~ n t i i ~ l  ( .xp~ri t~nre  in 
( . x ~ ) ~ ~ r i ~ n ~ l ~ t i t I  rlhvsirs in a rrst::~rclr or cicvt.lonn~~nt 

The engngrmrnt of persons onxrt~erinq thrxe adwllixnnrnts 
murt 68 mnde lhrorrqh n Lw~rl Ofire of the .lIin?ntrq of 
LRbour m a Srhrdulrd Rmplot~n~ml  rlurnru ~f the npplirflnl 
i r  o mfln ngrd 18-64 inrltixii-r, or fl rannlnn nged 18-59 
indurita,  itnlesa he or sh*, or thr e m p l o ~ m m t ,  is 'zcrpted 
jrmn thr provirions of the ,Voti>c~ationu of Vaeanmr 
Order. 1952 

A I)F:\').;LOPMENT 
CHEMIST or CHEMICAL ENGINEER 

is required hy a fir111 of C'hcmiral hlnnnf:rc~t~lrcrs I I I  
Sontlr T.nncauh~rc, 

t o  be responsible t o  Tcrh~lieal M:u~:~ger for rcstaarch :incl 
dtvelopmrnt of ncw products. 

A Degree in Chrmistry or ('hemic:~I lCngin(*c~rinp, or 
equivalent qr~aliflc:\tion rsscnt,i:ll ; ~~rcv ious  rs l~c~r i rnet~ 
e n  advantase. (:ood prorl,erts of ~~rornot,ion for :I III:&II 
with initiative and allility t o  work ill c810se r*ol~t;tct 1vit.h 

Inar~:rgollle~~t : ~ t  :tll levels. 
A Staff Superannn:~tion Schcrnt: is in ol~cr:rtior~. :~n( l  there 
itre good r:tntc!~n faciliti,.~. Assist;:~nc*c~ rrl:ty I)(% g i v r ~ ~  to  
obtain r.tlitahle acromnlo latiorr. 'rho s11et~cssf111 ;~lll~lic.;~nt 
will \m reqr~ired to  errttsr into a aiiort-trrni 8rrvi1.r. norcc- 
ment,. S;&l;try eommt:nn~rr:~te with :Lac :ind qu:~lifi(::rtior~s. 

hut not lrss ~ ~ : L I I  6600 prr annllnl. 
Applications, in conlidt~nce, wit11 dcl:tils of ql~:~lifi(:ittions 

to: 
BOX No. C.A. 3'63, 

T H E  CHEMICAL AGE, 
154. FLEET STREET, 

LONDON. E.C.4. 

B E N N  RIZOTH EItS L'L'I). l~:tve vararrcy for :in 
Advertisement Iteprest?ntictive in T%irrningh:~~n : I I I ( ~  

the 13l.iek Country for ccrkin  of tllt~ir 'I'rade .lorlrnels. 
Ftlll-tirnr appointn~ont w o r k i n ~  from Jlinuinph:~ln 
Offier, so resitlrrnce in or nr:w tli ;~t vity nrc:rss:i.rp. 
Applirnnts sllo~lld writie ill st.ritt r o n f i ~ l ~ ~ ~ c e ,  stitt~rig :LL'L: 
and ~ ~ l i t r y  req~lirrd. wit11 details of eirecr t o  tl:~t(., tn: 
The Mnnasine I)irrctor, Iknn  Ilrot.l~rrs I,td., Ilonverir 
Hoone, Fleet Street, London, R.C.4. 

- - . .  ~ ~ . - .  .. . . - - . . - . . . . -. . . , . . . . . . . . 
l i~~wlr :d~ ' r  w o ~ ~ l d  sullicc: for Assist:u~t~. 
S A L A R ~ :  I':.ul~c*ritnental 0liic:rr SHOX-EOXX (Jialt.1. 

Assist;lnt 1~sperirnerrt;tl Olfic!(!r C130 ( a t  :rg(? I W I  
t o  : i l X  (m:~le). 

('ontril~ntory S~l[?emr~n~l :~t ion schrrnc. Marrirti ~tfi(~r.rs 
now living o ~ ~ t s i d r  t l ~ o  IdstaI~lixhmnc?ntk trii11~1)ort i tr~il  
will 11o rliailllc: for h o ~ ~ n i ~ r e  011 one of the .J~lthorit,y's 
cat:rtcs or :rltc.rnatively :~ssistsrice tow:lrtls Irgal ctxl)pnse> 
incl~rrc.d in 11o11st~ ]111rr:h;tsr! nwy t ~ c  :rvailahlc; llntil 
h o ~ ~ s e d  a lotlqing allow:r.r~ce 111i1.y he ~?:iyahle. 

K - I ~ I I ~ S ~ S  for :l!~plic:ttiol~ for111s 11y POSTCARD to tht. 
Sonior Itt:cSrt~itlnt:nt 0llic.1.r :tt. :tt~ove :ttl(lrt.ss 11ot Iat4.1. 
than 121.11 Allril IQS(i. ()urltc: 1lvfrrrn1.e IO8H/:l*. 

ETROCHEMICALS LIMITED, s11t)sitliary of Shell 
, .e~l~ic :~l  (:o~nl)any Limited invite applications for the  PC', 

poxition of CHEMICAL ENGINEER in the recentll- 
fi~rrrre~i I 'nr t i r~qto~~ Itrsenrah 1,al~or:ttories uear Man- 
cl~estrr.  A~~p l i rnn t s  shol~ld possess an  AO~OIIIS Ilegree in 
Cher~~ica.l ICr~pinerring or ecluivalent qoaliHcation. 
l'reviolls ind11stri;tl experience would Im an  advantage. 
The s~~ccess f i~ l  candidate will csrry O I I ~  design work anrl 
p:trtir.ipxtc! in the  operi~tion of Pilot Plant,s for 
rerently discovered polyn~eriz:~tion proreases. Please 
write giving det.iils of axe, q~~aliflcations and experience 
to:--THE LABORATORY MANAGER PETROCHEMI- 
CALS LIMITED, PARTINGTON INDUS'TRIAL ESTATE, 
URMSTON, MANCHESTER. 

BROWN OXIDE PIGMENT. (:olclen Valley Colo11 r 
No. 6(i6H5, 2,400 111. :LrIpros. in I c'wt 5 ply papor bags. 
IVill :~c.r(:l)t :%(I per Ih. r s  our (:rc.t?nfield. Holywell. 
Flir~tsl~irc~ Works. Allllly: I)isl~or:rls Ollice. 

COURTAULDS LIMITED, FOLESHILL ROAD, 
COVENTRY. 

HARCOAL, ANIMAL AND VEGETABLE c l1rt111lt11r11. I I U ~ I I I I I ~ .  lilterinc. t i i s i~~fc~c t in~ .  
rr~a*tlic.i~~;tl. i ~ l s ~ ~ l : r t i ~ ~ g ;  . I I > o  I I I I I I ~ ) ~  $rol111(1 n d  gri111111ated ; 
2.;t:1l9lisl11~~l Id:%(); colltr:tt.tora to II..\L. (;ov~:rnn~cnt.- 
THOS. HILL-JONES, LTD., " INVICTA " WORKS, 
EOW COMMON LANE, LONDON, E;, TELEGRAMS: 

HILL-JONES BOCHURCY LONDON. TELEPHONE: 
8285 EAST. 
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DRYING PLANT. Rotary Kiln by K r ~ l p p  197 ft. hy 
9 ft. 10 in. i.d. constrnet,ion f in. plate lined 9 in. 

thlck alumina hrlrk, 4 roller paths.' Drive by 
120 h.p. Brook slipring MOTOR 400/3/50. through 
Redortion Gear and 3 sets open Rearn to flrth gear. 

ROTARY OIL FIRED.KILN 1,). Edgar Allen. 53 ft. by 
A ft.  7 in. dlnnr.. rivrte(1 steel construction. 
])rive through girt,l~ gear from 24 h.p. Slipring 
induction MOTOR 400/3/?0, throrlgh Radiron 
Reduction Genr. Ac(~c~sxor~es inl.ll~de Kiln with 
feed and retractnhle tlrirrg hoods rnor~nted on four 
hoglet7 and track, ryclone 12 ft. on ~traight  IIV 
8 ft. dlam. 

ROTARY COOLER. 22 ft. Hb in. by 4 ft. R #  in. dlam., 
construc~tion Q in. rrl:~tc. Chain driven by 20 h.11. 
Hrook slipring motor 400/J/60, tl~rough Radlcon 
Jteduction Gear. 

Iro1111le l ' ~ ~ l ~ r  ROTARY DRYER by Newt!ll. 40 ft. Iry 
0 ft. di:rm., i~~terr~ir l  fliyht,s. ICxternal flights 
5 ft. di:~rn., hy 45 ft. >lotorized 10 11.1, 400/%;50, 
t h r o ~ ~ g h  l<eduction (+ear. 

Kestner 10 ft. l ~ y  42 in. di:~rrr.. single roll Spray FILM 
DRIER. Feed to d r ~ ~ n ~  through 20 upriiyu fed Iry 
160 c.f.nt. Alley McLellan. (:o~rrlrro~sor with 
Filter t,ype Receiver. Motorized 400/9/50. 

Sew TWIN ROLL SPRAY DRIER. Chillecl ( : . I .  llolls 
4 0  in. iorrg by 92 in. (ii;~lrr., 74 Ih. sq.. io.. W.P.  
flttrd air cooled doct,or hlndes, rotary tliuc dintri- 
hution trot~gh. irir sprily jets and worm discharge 
Co~rvryors. Fittcbd St:rirrl~ss Steel IT(?rd I ' I I I ~ ~ ,  
Jacketed F e d  tank :%nd Powder Ikesser. 

.COMPLETE .VACUUM DRYING PLANT by Scott,, 
comprlrlny morizontirl Rsncl I)rier aplrrox. 
35 ft. 11). U ft., wit,i~ Svrvire Teed Ffoplrers, Shaker 
Feecirr, i'onde~ruat.r Receivers for hotpl;it.ea. 
Var r~un~ Aamrntor.  Kek Mill, Screening and 
tini~hrd material Hoppers, 'I'allirr~s Iblevator, 
\Vet and 1)rv vacuttrn r~lmns.  l'owt*rrcl hv flame- 
proof ~ o t o r i .  Drier of the '~cvcn  Ir:~ntI t$rrr-, but 
Iras operated with tl~rc.e hands orriy. 

GEORGE COHEN SONS & CO. LTD. ~ - -. - . -- . -. 
WOOD LANE. LONDON. W.12. 
'1'c.I.: Sht.~~l~c.rtls Iirtsl~ 2070 arrd 

PHONE 98 STAINES. 
(Two) 5.500 gall. 18 x 8 CYL. TANKS. S.S. EMULSI- 
FIERS or MIXING ARMS t .  +. I and 2 H.1'. A.C. (Unused) 
ELEC. STIRRING ARMS R H.I'./350 I<.P.BI./A.C. 2.400 
gall. CYL. GLASS LINED* TANK. S.S. JAC. MIXERS 
39' x 3%' a~rd  40' > 24". OVENS, AUTOCLAVES, 
CONDENSERS, MIXERS, PUMPS, PANS. HYDRO'S etr. 
HARRY H. GARDAM & CO. LTD 

T O G G L E  PRESS, " I):rvi(l Ilridge" tal)le 15h in. try 
14 in. Stroke tit in.. wit11 11:rnd whc(.I OII si(le, 65 in. 

~liam. l'ricr, E*O. THOMPSON & SON (MILLWALL), 
LTD., LONDON. E.1Q TEL. EAST 1844. 

WO Torrance 
by Cox. 

ti' EDGE RUNNER MILLS one 5' 

GARDNER MIXER. t,ro~~gIr 17' x 8' x 8' 
'I'rvo GARDNER SIFTERIMIXERS size "A" and one'%" 
FILTER PRESSES, C.1. :rnd \Iroo(l. 
Two Srott S.E. EVAPORATORS wit11 1'1rrr1ps h Motors. 
MIRACLE MILLS, sizes I ,  % :rnd 4\V. 
No. 1 nrotori.iet1 K E K  hlill, ~rin disc type. 

RICHARD SIZER. LTD., HULL. 
Tel. HULL CENTRAL :?I743 

MORTON. SON AND WARD.  LIMITED, 
STAINLESS STEEL VESSELS 

V E S S 2 I . S  of ail shapes and sizes, jackeked or unjackekd 
wltlr st:~i~rlt'%+ st(.eI ~lrixi~ra mar lo reauircmenta : 

also stz~i~~iess steel storage- tanks aird vacuum 
vesst?is. 

" MORWARD " " U "-shaped TROUGH MIXERS - 
111) to 2 tons in st:ri~rless steel, with agitirtora, scroD 
or 1r:tddle type, jacketed or u~rj;rcketed. 

Stainless Steel TROUGHS. TANKS and CYLINDERS 
made to reqnirenhe~rts. 

These iterrrs can also be fabricated in mild steel. 

JACKETED PANS 
IOQg., 150g., and 200g., new in mild steel, for 100 Ib. 

jt.s.i. w.p-with or witl~out mining gear. 
3 cwt. TROUGH MIXERS by CHXLMERSand GARDNER 

s t a i ~ r l ( ~ s s  stec.1 lined troughs. 
50g., 75g. a~lrl 100 g. irmrvy duty MIXERS Iry FALLOWS 

and BATES. Auitirtors dr~ven through bevel 
gears from fast and loose pl~llcy. 

2000. c:~st-iron JACKETED MIXING VESSEL with 
nickel-chro~ne i~rrl)r-llor type apitirtor driven 
through bevel gears from fast and loose pulley. 

BROADBENT HYDRO EXTRACTORS 
21' EQUAL TO NEW, galvanized baskets, electrically 

driven throoeh centrifugal clutch or belt driven 
Safety inter-locks. 

PUMPS 
Selection of new RlONO and second-hand Pumps in 

stock-!? in. to 5 in. 

Inquiries Invited. 

MORTON, SON AND WARD. LIMITED. 
WALK MILL, 

DOBCROSS, NEAR OLDHAM, 
I.alrrs. 

Phone Saddleworth 437 

I F  you lrave any high-cl:isa Cllemical Plant for disposal, 
please let 11s know. 

WINKWORTH MACHINERY, LID., 
65, HIGH STREET STAINES. 

NDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane 
ILondon. E.C.3 will be pleased to receive particulu; 
of any by-products, waste materials and residues for 
dbposal. 

-- --  - - 

PATENTS 
-- - - 

Ttf,N I'rolrrictor of I3ritinl1 I'atent No. lil4.006 for 
A METHOD AND MEANS FOR PRODUClNG 

LIQUID OXYGEN OR LIQU,ID,AIR RICH IN OXYGEN," 
(l+*srn*s to v ~ ~ t ( . r  Into I I ( ~ ~ ( I ~ I ; I ~ I ~ I I L  ~vitlr it t irn~ or Arnrs 
for t l r ~  x:llr of the p:ltrrtt or tbr t l ~ c  grant crf 1in.nsc.a 
thrrc~tn(lc.r. lillrtller I):rrtkl~l:~rs n l i l ~  I)(! ~t~t:rlne(t ~IWII I  
$lairks & (:lc.~.k, 5; ilnd 5% 1.incoln's I I I I I  V ~ C I ~ Y .  1,ondon. 
\ V . ( ' . 1 .  

T H K  Proprietor of Brrtish Patent No. .974dUB, entitle: 
"APPARATUS FOR T H E  TREATMENT OF BLOOD, 

olfers s:ur~e for llcence or otlrerwlse to ensure practical 
working in Great Ilritain. inquiries to SINGER. STERR 
& CARLBERG, 1 h  E. JACKSON BOULEVARD, 
CHICAGO 4, ILLINOIS, U,S,A. 
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WORK WANTED & OFFERED --- - --- I 
C R U S H I N G ,  GRINDING, MIXING a n d  DRYING lor 

the trade. 
T H E  CRACK PULVERISING MILLS LTD 

plantat ion House, 
Mincing Lane, 
London, E.C.2. 

GEIRDING, CRUSHING AND GRADIRU 
PINE GRINDING LTD.. 

BLACKHOLE MINE, EYAM 
TELEPHONE : EYAM 227 

ULVERISING o f  every  d e s c r i l ~ t i o ~ ~  o f  c t~emicn l  a n d  
Pother materials  for  t l ~ e  t r ade  \\,it11 irllproved m i b  
wharfage, a n d  s to rage  facilities. THOS. HILL-JONES: 
LTD.. "INVICTA" WORKS, BOW COkMMON LANE. 
LONDON. E. TELEGRAMS : HILL-JONES, 
BOCHURCH LONDON. TELEPHONE 3285 EAST 

- 

AUCTIONEERS, VALUERS, Etc. 

EDWARD. R U S B T O N .  SON AND R E N Y O N  
( E e t a b h h e d  1855). 

Aoetbneem, Valuers a n d  Fire Losa Assessors of 
CHEMICAL W O M S  P L A N T  A N D  

M A C H I N E R Y  
York Eouse, 12 York St ree t  Maneheater. - 

Telephone 1937 (2 linen) Central  blanchester. 

CROMIL & PIERCY LTD: 

REGD. CROMIL 

MILBURN HOUSE, 
"E" FLOOR 

NEWCASTLE-ON-TY NE 
Tel. : 2-7761 

* X  *--- -- 
'~hat's a neat bit of 

Bench Assembly!'. . . 
'. . . YES, I agree with you. and Ihc reason it 

is so neat is because of the intcrchangcablc 
ground glass joints. It's 'PYHFX' of  course, 
and the specially strengthened 'Grip-Seal' 
joints not only save time in assembling, but 
also ensure accurate titting .and lcss likcli- 
hood of  breakage.' 
' 'Grip-Seal.' what a perkct description!' 
' I t  is indeed, and it's even more than that ! 

Every joint fits perfectly and makes a perfect 
seal for both gas and moisture. We never 
have any leakage troubles. and that's a great 
help in our distillation cxpcrimcnts.' 

Thr ad~~atrta.qrs o f  ' PYREX ' ' Grip-Sral' 
Join1.s urr c/c~s(.ril~rdfii/tv if1 thr nrn8 'PYREX' 
c o / o l c ~ ~ r r ~ ~ .  11,1rii,/r e.o~~tuin.s ~ I / . V O  riicr~ry ~.rattrp/rs 
<I / '  corrrpk~r Assc~rrrhlic~s ~~rocli, rrp n~ith 
' Grip-SruI ' Jc~i~rrs. 
If .vorr I ~ . O I I I ~  lihr a cop.1, (IJ I / I ~ S  124-pa,qc 
rrfrrrncr hook. 1~1,   rill vlcrdlr. srrrd i f .  Any 
s p ~ ~ i o l  A.1.sc.rrrh1ir.s rmt listrd <.an hr firhricalrd 
to vorir oavr iclras or nrcrls 11.v trchtriciuns well 
skilkrd it! clrl.rlopttrenr ~rorh c f l  this nature. 

J A M E S  A JOBLlNQ & CO LTD 

Wear Glass Works Sunderland 
REGD TRADE U A R K  

THE ONLY MAKERS OF'PYREX' BRAND GLASS INTHEUHlTEDKINGDOI 
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" C  I E C  H "  Ltd. 

Telegrams : Ciech, Warsaw Telephone 69001 - 

ESSENTIAL OILS 

Oil of Peppermint 

O i l  of Siberian Fir 

O i l  of Calamus 

Terpineol Acetate 
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.-Staveley Chemicals are the 
" Links " between raw 
materials and finished pro- 
ducts in industry. 

The Old Course 
at St. Andrew*. 
A vtew of the 

18th hole. 

BASIC CHEMICALS FOR INDUSTRY 
THE STAVELEY IRON & CHEMICAL CO. LTD. NR.  CHESTERFIELD 
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Boys wi l l  be boys-and when there's a ho t  day-and a 
convenient stream-what IS mo re  natural than the i r  wish 
for a " dip " ?  If you hove an EFFLUENT PROBLEM i t  is 
almost certain that we can be of help. The use of 
ALUMINIUM SULPHATE is  f requent ly an essential step 
i n  the process o f  producing a satisfactory l iquid effluent. 
W e  should be ;lad t o  examine your  present effluent and 
offer ou r  advice . .. 

I r R  . -- ' " *  f. ,P ) ,  

Gas-Burnt 

L I M E  
1 I I for all purposes 

* - 

(Calctum Oxrde) 

o f  the h~ghest  commerc~al  qualtty. 
tn lumps o r  I n  coarse powder f o rm  

111 
* - - -  

9 - 

( Calcrum Hydrorrde) 

I I I in  Standard and Superfine grades t o  
meet most industrial requtremenrs 

I' Agents D U R H A M  R A W  MATERIALS. L T D .  
1-4 Great Tower  Street. L O N D O N .  E.C.3. 

The crank shaft I S  th? heart  of the 
engine; lubr ica t ing or1 ~ t s  heart 's blood. 
Stream-Line filters enable first grade oi '  
to be  used over and over 
l n c r e a s r n g  e f f ic rency a n  
effecting a b i g  saving i n  
overhauls and momten- 
ance. 
Over 50.000 users prove 
the value of Stream-Line 
filters in the economical 
operatron of i.c. engrnes. 

STRE AM-LINE 
FILTERS 

MAKE OIL LUBRICATE 
LONGER 

STREAM-LINE FIB-TERS LT 
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A I I F  is the tnost i rnport ;~t~t  ; ~ g c ~ ~ ~ t  for 
the. prodoction of organic- flt~orinc. 
c o ~ n l ) e n ~ ~ ~ c l s  cithcr by rc.pl;~rc.rncnt of 
chlorit~c. irturns or by ;idditiorl to 
r~nsi~turatc-cl r ~ t b . ~ t  ;~r~ec.s. Another 
import i~nt  t l s c -  is ;as ;I c.;~t;tlyrt in t l ~ c  
prodrrctiotr of' I~i~h-oc-t;rt~e I't~el* I)? 
alkylatic~tl. 0tht.r ; t lky l ;~ t io~~ ;t t l t l  

acylatiori re;rction..i ;arc ;tlso c.;~t;~lyrccl 
by  AIIF. It  is the  raw rt~;ttc.ri;ll for 
prodrtritig flt~orinc i ~ n d  has Iwrn 
nscd ;IS ;I solvent rnc-dim1 libr ct.rt;tin 
rc?i~ct ions. 

Hz0 . . . .  0.5(:;, nlas. 

. . . .  Iloiling I'oint (7fbIl 111111.) . 19.0°C SO2 0.?5% mar. 
Si (relr. as SiF,) . . lI.2S1$& nser. 

. . . .  H1S04 fl.lll'~,, ~ 1 ~ ‘ ~ s .  
lllS . may Ilr prrrrnt in trucvs. 

'),).,)% lil; be 

r~ l l~ l~ l i t . c l  nc.rt,rtli~rg 11, alr.rd. 

CONTAINERS 

Adtiw un mareriais of construction. hoadl in~ andjirst-oid meGar,rrs mn? hu th~rri,,vd,from : 

IMPERIAL SMELTING CORPORATION (SALES) LTD., 
37 DOVER STREET LOMION W1 

l'rinted in (:ra:lt L%rit;lir~ by TIIE L'HX?$ ~ ' 1 .  ( 'Oe)llllEI.d~ 11s I.'l'll., Ae1eIIc!st0ll(~. allel ~~t~t~lint~ed i ~ y  H K N N  JIKOTHRKS 
1,Tn.. a t  Iionrerie Hot~nn, 154 I"lre.t St.rcct. 1':.(:.4, ; ,411ril. 1!)5li. I{ruiat~red at the (:e,nwal I'oat Onice. 

I':nt#rt*d 11s Sevottd Vl;iss Mattrr at  thc New Tc~rli L.S.A., Post Ofilre. 
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