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AUTOMATION 
step by step 

If you It.;? I)ror(>szc.-: cl(.pc~l(ling or1 a r< . r t r a t r  
r<.pr;lt ti~llill:, t11c.11 a 1'rnr.c.ss T i ~ i ~ r r ,  a I ) ~ l a y  
Switch ot- a Cyclic ?'itllcsr rnay he lp   yo?^ t n  
c l i a ~ ~ g r  o v r r  t o  autorl lat ic  votltre~l. 
l i l co~ t t ro l  'Ti~llc>rs a r c  5uital)lc. fo r  r rp r t i t i rm 
s w i t r l i i ~ ~ g  a t  illtc~rvnl.: I I ~  t o  l ivr  111i11utc.s. 
.l'hry C ~ I I  of tr l l  il~tr~r(lucc.(l i l l to  e x i s t i ~ l z  
rol l t rol  svst(.111<, a ~ l ( l  s r q l t ( . ~ ~ ~ ' c *  c o ~ l t r e ~ l  p a ~ t e l s  t o  
s ~ l i t  illdivi(lual ~ l c ~ ~ r l s  call Ilr cl(.siy~lc,el are~nllcl 
th ( .~n .  
I t  I I t ~ i s  of I r c s  we shal l  I>(. 
:I:IC\ t o  : ~ ~ l v i w .  

T I M E R S  

ELCONTROL LTD. 10 Wyndham Place, London, W.1 
Ambassador 2671 For LEVEL C O N T R O L S .  TIMERS 
FLAME FAILLJRE EQUIPMENT. P H O T O S W I T C H E S  

Laporte Chemicals Limited are 
manufact~~rcrs of  an extensive range of 
organic peroxy compounds. In addition 
to the products shown, a number of othzrs 

details to:- . , 

Lapor te  Chemica l s  L t d . ,  L u t o n .  Te lephone:  Luton  4390. T e l e g r a m s :  L a o o r t e  Luta 
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The KaTu--- 
.- 

inert and need for ma'nrr'--- 
,=\im;nated. ;s' 

F u n c t i o n a l  s t r e a m l i n e d  design 

M o r e  compact  

E a s i e r  t o  e r e c t  a n d  m a i n t a i n  

Lower cost per u n i t  of  capaci ty  

I I BRITISH ACHESON ELECTODES 
LIMITED 

BRANGE MILL LANE . WINCOBANK . SHEFFIELD 
U 

Telephone : ROTHERHAM 4836 (4 lines) Telegrams : ELECTRODES SHEFFIELD 

B R I T A I N ' S  L A R G E S T  M A N U F A C T U R E R S  O F  G R A P H I T E  E L E O T R O O E S  A N D  A N O D E S  
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Can you pick out the man with 

the rose in his button-hole? 

Active Carbon-at a molecular level of course- 

hold onto the molecules causing unwanted colour 

water at sea ; or collect valuable solvents from air. 

It is a most useful catalyst carrier in such chemical processes as 

the manufacture of P.V.C. If Active Carhon would be useful 

to your processes, the people to 

get in touch with are . . . S U T C L I F F E  
SPEAKMAN 

SUTCLIFFE SPEAKMAN AND COMPANY LIMITED . LEIGH . LANCASHIRE . Telephone: Leigh 94 
London Ofice : 2 Caxton Street, Westminster, S.W.l Telcphone : Abhey 3085 
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Shell Chemical Company Limited 
.*,\I"# 

Norman House, 105-109 Strand, London,W.C.Z. Telephone. Temple Bar 4455 

; L O N  D O W  : Wal ter  House. Bedford Street. W.C.2. Tel: Temple Bar 4455. 

I M A N  C H ESTER : 144- 146 Deansgate. Tel: Deansgate 6451. 

Soles Officer : I B I R M I N G H A M  : 14-20 Corporat ion k . 2 .  Tel: Midland6954-8 
I G L A S G O W  : 124 St. Vincent Street. C.2. Tel: Glasgow Central9561. 

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

* Overseas enquiries sho.13 be  d i rec ted t o  10.-a1 Shell Companies. 
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POWELL D U F F R Y N  CARBON PRODUCTS L T D  
) Springfield Road, Hayes, Middlesex. Telephone : Hoyes 3994-8 
I 

In the heating and cooling of highly 
c?rrosive liquors, carbon and graphite 
provide ideal materials of  construction. 
For successful application of these 
materials however, specialised design is 
essential. The GRAPHITE CUBIC HEAT 
EXCHANGER is an outstanding example 
o f  successful design and provides a un i t  
o f  exceptional performance for  all heat 
transfer operations which is, at the same 
time, robust, compact and easy t o  maintain. 

P E R F O R M A N C E  D A T A  

To  cool 2.000 galllhr. 33'%, 
DUTY Hydrochloric acid from 140°F 

using cooling water at 60 'F. 

One  model No. 3 cubic heat 
HEAT exchanger 16 pass carbon o r  

EXCHANGER UNIT rubber lined-acid. 8 pass cast 

i 
I 

- ~- 

TOTAL HEAT 
TRANSFERRED 

iron-water. 
- -  - -- 

652.000 B.Th.U/hr. Overall 
o p e r a t i n g  coe f f i c i en t  282 
B.Th.U./hr./ftl/ F. 
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HOLLAND-SILmMm 
ROTARY COMPRESSORS & VACUUM PUMPS 

Sizes to meet 

Capac~t~es : 3-8000 cu. ft./m~n. all requirements 

THE BIAw HOLLAND ENGINEERING CO1 LTDm 
15, DARTMOUTH STREET, LONDON, S.W.1 

Telephone : W H I  2823 Telegrams : P~cturable, London. 

WORKS : SLOUGH, BUCKS. 

CHEMICAL PLANT 4% PI8OI:ESSES 
The Kestner organisation 
serves many industries. In 
fact, wherever chemicals are 
manufactured o r  used it is 
more than likely that you wi l l  
find some Kestner plant-it 
may be a stirrer o r  other 
small item-it may be a large 
spray dr ier o r  the entire 
process plant. Whatever it 
be, large o r  small, you wi l l  
find it doing " a good job." 

If you are needing new plant, 
Kestners can help you on any 
of the following subjects :- Waste Sulphuric Acid Recovery Plant  

ACID HANDLING ACID RECOVERY PLANT DRYING PLANT EVAPORATION PLANT 
FLUID HEAT TRANSMISSION SYSTEMS GAS ABSORPTION & REACTION SYSTEMS ISOLECTRIC 
SYSTEM FOR PROCESS HEATING KEEBUSH LABORATORY & PILOT PLANTS STIRRERS & 

MIXING EQUIPMENT K P S ~ ~ , Q ~ ' S  C H E M I C A L  E N G I N E E R S  
KESTNER EVAPORATOR & ENGINEERINS GO., LTD.  5 GROSVENOR GARDENS, LONDON, S.W1. 
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C H E M I C A L S  BY 

Sulphuric Acid 

BRITISH I 
MADE AT j 
WHITE HAVE^ 

Phosphoric Acid 

Sodium Tripolyphosphate 

Fatty Alcohols 

Sulphated Fatty Alcohols 

1)ctergent l ntermediates 

Complete Synthetic Detergents 

MARCHON PRODUCTS LTD. AGENTS, AND OFFICES IN PRINCIPAL CITIES OF THE WORLD 
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Heat where you 
want it 

Use electricity and bring the heat to the job instead 
of having t o  bring thc job t,o the 11c~tt.. Hc:tl, can 
,be applied wherever i t  i s  possiblo to In . in~ a pair of 
wires-and so the heating pl.oc:oss (:an I)e ~,ialit, in 
the lint? of protluction. 

You get much finer control with electricity, too. - 

Tempcl-atures can 11r: controlled rtut,omat.ic-ally- 
and tho constant heat  value of electricity means 
tha t  you know t h a t  the t,re,zt,mcnt, is  precisely 
what is required. Not only temgerat,ures IJUL the  
operation of a complete heatsing unit, can I)e con- 
trolled automatically. Electric heatinfi equip- 
ment can he arranged t,o s t a r t ,  run ant1 shut, down 
t o  any process requirement o r  t ime ant1 Lem- 
peraturc cycle. 

Heat where you want i t .  pel,fect, control, clean- 
liness, lower labour costs and l)c?lt.el' wo13kine 
conditions a re  some of the advan l . a~cs  of using 
electricity for heating. fl(~ali,lg is jlrsl one of lhc 
nzanjy IIYJ!/S in 111hich. elcc.0-ir,it~i p l t r~~s  tr t'itcrl pctrt i?r 
the drive for grcr~ter prodlcc.tit3il!i. 

Electricity increases 
Productivity 

Ask your ELECTRICITY BOARD for advice and 
information. or get in touch with E.D.A. They ran lend 
you, without charge, films about the usrs of f.lnc,t.ric:ity 
in indust.ry. E.U.A. are also publishing a st?ries ot't)ooks 
on Electricity and Produc,t,ivity. 'I'itlcs now :iv;iilable 
are F,lec.Lric Motors and Controls. Hiahcr Product,ion. 
Lip-htincs in Industry. Materials Handling, and Resist- 
ance Heating. Price 8 6. or 9.'- post frce. 

Iss~rctl b~ tll(' 
Brltrsll Elc~ctrrcirl U(~~~r~lopntc.ilt Association 
2 Savoy Hrll. London. IY.C.2 



TEXTILE CHEMICALS COSMETIC CHEMICALS 

pound is also avatlablc. 

RUBBER CHEMICALS 
ZlNC DIETHYL 

DITHIOCARBAMATE 
ZlNC DIMETHYL 

PHARMACEUTICAL DlTHlOCARBAMATE 
CHEMICALS TETRAMETHYL THIURAM 

BENZALKONIUM CHLORIDE 
DlSULPHlDE 

(D,rtr!butrd l i v  Hover P r o d u c t s  Lrd.) Accelerators used ~n Foam 
CETYL DIMETHYL BENZYL rubber processing. 

AMMONIUM CHLORIDE 

ANTISTATIC CHEMICALS 
HEATEX A long chain Quaternary 
tncorporatlng outstand~ng anti- 
statoc properties t o  plastics. 
synthetic fibres. etc. 

CETYL PYRlDlNlUM CHLORIDE i 
Quaternary Ammonium Com- 
pounds of high purl ty w i th  out- I 

standtng Germicidal properties. I 

CETYL CHLORIDE 
LAURYL CHLORIDE 

ediates for the manuf f Amines. Quaternary 
nium Compounds rignard compounds. 

CHLORO- METHYL METHYL route  t o  Terephthalic Acid. 
ETHER A useful Chloro- 
Metl~ylat ing agent and an ANHYDROUS HYDROCHLORIC 
intermediate tn the manu- ACID GAS 

and ethers. Extremely use- 
ful matertals for Esterifica- 

para CHLORO-METHYL tions and reactions involv- 
TOLUENE ing the use o f  Anhydrous 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

, LIQUID NEOPRENE PROTECTIVE COATINGS 

.- Heavy duty coating applied at our  works, for 
VALVES, TANKS, CHEMICALS & MARINE 

PLANT. 

3 ' Maintenance grade supplied ready for use, for 
P the protection of STEEL WORK from FUME & 

SPLASH. 

', $9, ,,.-- - - C , ~  7 ,- f r y .  , -  , . - , , - - - . .  - . .  . >,;cqt;-- ? : ' - r < P  
, . , ,.) S i  f i 

IDI 

1 h 

1 X K N  mj-t4 J e 
L T D  . -. -A m 

EAGLE WORKS . WEDNESBURY 
TELEPHONE . W E D  0284 5 LINES 

<% W e  are the sole licensees in UK. for 
Gates Engineering Co. USA . Gaco Processes 

' STEEL TANKS 
(Riveted or welded) 

FABRICATED STEELWORK 

AIR RECEIVERS 

VESSELS 

LIFTING GEAR of 
all types 

. . . . . 
Ring East 2613-7 

W. & E. MOORE LTD. 
13-31, Poplar High St., London, E.14 

Founder Member 
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INDUSTRIAL SAFETY Fire and Accident Prevention and protection 

"'Jef co 

FACE SCREEN 

Reg Design 751914 Patent appl~ed for 

Perfect protection when grinding o r  
machining. Comfortable t o  wear. stands 
clear of the face, adjustable t o  any angle, 
non-splinter front easily renewable. 1 I .  L E .  F E R R I S  L I D  

33  Museum S t .  London. W.C.1 

NON-SPARK1 

SELF LOCKING HEAD 

WET OR DRY 

UCKlNGTON FOUNDRY, CHELTENHAM 
TELEPHONE 54154. 

+ - 

THE " OLDBURY " PATENT 
C A R B O Y  D I S C H A R G E R  
wall empty and elevate up to  50 feet 
the contents of any carboy, bottle or  
vessel, and cornpl~es wtth all the con- 
dlt~ons of the Fdctory Act of 1937. 

I 
I KESTNER'S 
/ 5. Grosvenor Gardens, Westminster. London. SW. - 

C A R B O Y S :  P A C K E D  C A R B O Y S .  
C A R B O Y  TlLTERS A N D  B A R R O W S  

SAFETY C R A T E S  T O P  P R O T E C T O R S  

PERSONAL SAFETY 
for over sixty 

Since the b~rth of :?dustrial 
'safety, the famous EVER- 
TRUSTY " trade mark has 
d~st~ngulshed the best from 

catalogues No. 2. 

For over slxty years spectahsrs zn Industr~al Safety 
49, TABERNACLE STREET, LONDON, E.C.2. 
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INDUSTRIAL SAFETY Fire and Accident Prevention and Protection 

with 

TELCON 
BERYLLIUM COPPER 

Beryllium Copper Safety Tools, by reason o f  their comparatively 

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

be employed w i th  confidence in  dangerous atmospheres. The 

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

ance and length of life assuring their superiority in this field, 

and thei r  best recommendation is 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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Something to Say 

L ATER this month three profes- 
sional institutes of British science 
are holding a joint meeting on the 

perennial theme, 'The Presentation of 
Science to the Public '. As this is only 
an evening meeting, a large amount of 
varied ground will have to be covered in 
a short time. In the broadest terms of 
reference, we feel bound to wonder 
whether this subject is even yet being 
given sufficient attention, whether it is 
not another ' weak spot ' that we accept 
too readily. To make this critical 
point is not to belittle the efforts of those 
who strive to keep the subject ventilated, 
rather it is an expression of regret that 
these efforts are not allowed to be more 
substantial. 

In last month's issue of the US Journal 
o f  Chemical Education (1956, 33, 54), a 
symposium of papers on technical writ- 
ing, papers originally read at the 128th 
Meeting of the ACS, was printed. It is 
difficult to read these papers without 
concluding that more is being done about 
this problem of .presentation and expres- 
sion on the other side of the Atlantic. 
That the problem exists there no less 
starkly is evident enough-but it is no 
longer being accepted as an inherent and 

chronic ailment. A quotation from 
Barrie given in one of these papers de- 
serves to be repeated: ' The man of 
science appears to be the only person 
who has something to say just now, and 
the only man who does not know how to 
say it.' This is an exaggeration for other 
professions besides those classifiable as 
scientific have been known to be inco- 
herent but it is the exaggeration that 
drubs the point home. However, scien- 
tists can rarely use exaggeration as a 
device of emphasis-their thinking is 
objective and they reach few conclusions 
that are free from qualification or con- 
ditional interpretations. 

It is undeniably important that as 
much of our science as possible should 
be ' understood' by the public. In an 
age when.the ' couldn't-care-less ' outlook 
seems to be growing dangerously, those 
who instead ' could care less ' deserve the 
utmost encouragement. But in many 
ways this aspect of scientific expression 
or presentation is a task either for 
specialists or the naturally gifted, and 
possibly these two are one and the same. 
Throughout the history of science, some 
scientists have been outstanding for their 
public intelligibility. That they have also 
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been among the greatest scientists of 
their time may not be entirely accidental 
-yet it cannot be made the basis of 
generalisation for there have also been 
great scientists who have regularly failed 
to be intelligible even to keen under- 
graduates. Taking science to the public- 
without degrading it into some parody ' 

of half-truths and glittering mumbo- 
jumbo-seems to require a particular 
flair, and it remains to be seen whether 
that flair can be induced by courses of 
training. 

What is surely more important at 
present is that science should be made 
more understandable to people who need 
the help of science in arriving at 
decisions of action-administrators of 
industry or government, and even scien- 
tists themselves where problems in their 
own fields of work cannot be solved 
without guidance from specialists in 
other branches. If what modern science 
has to  say is to be said more clearly. the 
place of beginning is the scientific or 
technical report, the expression of 
science for the practical purpose of its 
application. The writing and structure 
of academic papers is frequently criti- 
cised. Many of these papers could be 
less cumbersomely written. could be 
liberated from needless jargon and 
lengthy circumlocutions, and some of 
them could be at least 20 per cent 
shorter. But on the whole progress has 
not been seriously impeded by this 
customary weakness-the difficult read- 
ability of papers can be compared to an 
infectious disease everybody endures. It 
is in the technical report that the price 
of bad writing and presentation is so 
much more costly. and this fact aligns 
itself with another-that it is not research 
efforts that lag behind our needs nearly 
as often as research application. 

One of the papers in the US symposium 
referred to ~eveals that in 1954-55 41 
out of 86 accredited schools of chemical 
engineering required courses of technical 
writing in their curricula, and 39 schools 
also required courses in speech. A 
similar survey in 1948 had shown atten- 
tion to this aspect of education in 15 out 
of 53 schools. Data were not given for 
schools of chemistry though it was sug- 
gested that chemists, as opposed to 

chemical engineers, enjoy a more 'cul- 
tural ' education, and the need for special 
training in technical writing is therefore 
less pronounced. Nevertheless, as in this 
country, some professors of chemistry 
had recognized the need and had insti- 
tuted their own courses for chemical 
writing and chemical ' literature '. This 
~nevitably reminds us of Professor R. 0. 
Kapp's book, ' The Presentation of Tech- 
nical Information ', in the preface of 
which when describing the circumstances 
in which such a course was begun at 
University College, London, he said : 
' From the very beginning the students 
welcomed the opportunity . . . they were 
interested, appreciative, co-operative. But 
it took me a long time to find a suitable 
lecturer. . . .' 

It is clear from the US symposium that 
many industrial companies are now 
regarding technical writing as a subject 
for stall'-training-"these organizations 
believe that greater efficiency of their 
research e for t  can be realized if they can 
improve the quality of reporting.' The 
training may be indirect and subtle, the 
circulation of books and papers on report 
writing, the frequent discussion of the 
topic in internal bulletins etc., o r  it may 
be direct with formal and informal 
courses. The problem of finding suitable 
teachers is variably solved-a consultant 
is hired, a professional teacher of English 
From a school or college is invited, or, 
when possible (for this is regarded as 
the best method) an efficient report- 
writer within the organization is used. 
This particular .paper also mentions two 
graduate courses organized in the US- 
one by the University of Pittsburgh and 
another by the Nati.onal Bureau of Stan- 
dards, and each is said to show ' what 
can be done when the probleni of scien- 
tific writing is attacked with vigour '. 

Is there as much vigorous attack upon 
the same problem here? The frankly 
journalistic approach shown in some of 
the major US scientific publications is 
apt to be deplored by some British 
readers. But is it in fact damaging? Does 
it not help, albeit indirectly. in breaking 
down some of the over-complex approach 
to writing in scientific papers and 
reports'? 
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Notes 
Waste Oil Pollution 

E VEN those of us whose association 
with the shores of this island is 
limited to an annual fortnight are 

by now keenly and perhapc bitterly aware 
of the oil-discharge pollution problem. 
However, its nuisance to those v h o  look 
upon the beach as a place of leisure is 
trivial compared with its lethal attacks 
upon sea-birds. The oil pollution prob- 
lem is especially severe on the coast of 
Jutland in Denmark. I t  is said that 
3,000 birds were killed or had to be 
destroyed as the result of a single inflow 
of discharged oil quite recently. While 
at an international level committees try 
to frame regulations for oil-discharge 
practice at  sea, Jutland coastal resorts 
have set up their own committee to carry 
out experiments for oil disposal. They 
claim to have found that mixing talc 
with the oil makes it sink to the sea-bed; 
also, that further experiments showed 
lignite dust to be a cheaper and even 
more effective oil-sinking additive. The 
committee has also designed and tested 
a small skimming machine, but so far 
this mechanical approach has met with 
success only on very flat beaches. 
Whether the experiments with additives 
like talc and lignite will lead to shipping 
companies agreeing to carry these 
materials for addition to oil before dis- 
charging it at sea seems somewhat prob- 
lematic. Much would depend upon the 
amount required; and it seems hardly 
possible for talc or lignite dust to act 
as ' trace-additives '. But is there some 
chemical solution to be discovered? In  
these days of surface-active synthetics 
and silicones, is there some substance to 
be found which when added in minute 
quantities to oil would either make the 
oil-mass disperse widely or sink readily? 

Chemical Feeds 

M ANY years ago the phrase 
' chemical food' brought an en- 
ticing ring, and several medicinal 

products were thus described. It is 
doubtful if any new product would be 
designated in the same broad terms 

Comments 
today for in foods the presence of 
' chemicals' is suspect by a good many 
people if tolerated for specific functions 
by the majority. The idea of 'chemicals' 
as foods-despite the universality with 
which sugar is added to dishes-has lost 
caste. Nevertheless in America there are 
signs that chemical feeding for farm 
animals is no slender possibility. Urea 
is already being used, more often than 
not in mixtures with molasses. Kansas 
research work seems likely to add phos- 
phoric acid to the chemical menu. Good 
results using this substance in place of 
bone or defluorinated mineral phosphates 
for beef cattle feeding have been reported. 
Other promising work along the same 
lines has been done with lambs. One or 
two firms are already offering animal 
feed formulations based upon urea and 
phosphoric acid; as these two chemicals 
are often the basis of liquid fertilizers, 
the commercial potentialities for making 
animal feeds and liquid fertilizers on the 
same plant seem particularly good, 
though this dual-market prospect may 
still be somewhat long-term. There are 
two obvious snags. It must take quite 
a long time to build a confident market 
for liquid chemical animal feeds, for 
even a first-class record of successful 
testing will not immediately overcome 
prejudice against foods that seem like 
' medicine in bulk '. Secondly, the ulti- 
mate demand may require the use of 
high-purity phosphoric acid, a require- 
ment that does not apply to fertilizer use; 
if this difference develops, some of the 
economy of overlap in production will 
be lost. 

Oil Claim Appeal 
Sir Hartley Shawcross, Q.C., appearing 

for three Dutch oil companies., subsidiaries 
of Shell and Standard Vacuum, in an ap- 
peal against a dismissal by the Singapore 
War Claims Commission Board of a claim 
for £700,000, the value of oil seized by the 
Japanese, said in the court at Singapore 
' that crude oil only became a war material 
when it was refined. If it were seized, ~t 
must be returned to the owner and indemnity 
paid.' 
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Pullman.Phillips Move vcnt OF the ~ C W  type polythene into countless 
industrial and consumer nroducts. 

New Type Polyolefine Plastics Based on  a study of properties, prelimin- 
ULLMAN Incorporated announced on , ary opinions of authorities in thc plastics PFCbruary that it has signed a licence industry arc  that the newer polythene will 

agreement with Phillips Petrolcum Company not only compctc with the ' old ' i n  certain 

to produce types of polyolcfine plastics. areas of' application but will also invade the 

In announcing the agreement, Champ markcts of other plastics such as  the sty- 

carry,  said that it was not possi- rcnes, acctatcs and vinyls; and it will permit 

ble to state accurately at this time the the  fabrication o f  improved plastic pro- 

new facilities required for production would ducts not previously possible bccause of 

be in but it would be at  least limits imposed by propcrtics o r  economics. 

t o  24 months. 
'Th is  move, which continucs our  general 

policy of diversification, broadens the pre- 
sent base in the plastics field of our  subsidi- 
ary, The  M. W. Kellogg Company.' said Mr. 
Carry. ' Kellogg was one of the pionccrs 
in the devclopment of the fluorocarbon 
resins and for the past seven years has been 
commercially producing various fluorocar- 
bon products under its rcgistercd trade- 
mark-Kel-F.' These include plastics 
moulding materials, dispersions, oils, waxes. 
greases. inks. acids, and a speciality rubber. 

The  Phillips polyolefines process dilTcrcd 
from those used commercially for  the  pro- 
duction of hydrocarbon resins in that it 
employed a new type of catalyst which pro- 
duced a unique type of polythene. T h e  
process is the first one developed for  con- 
verting ethylene mixed with other olefines 
into resin materials. 

Advantages Claimed 

T h e  polythene produced by this new pro- 
cess is claimed to be tougher and more heat 
resistant than that prepared by the prescnt 
commercial tcchniquc. This  toughness is 
manifcstcd by higher tensile strenth, greater 
rigidity and higher impact strength. An 
advantage of this new plastic is the fact that 
it can be heated to  sterilization temperatures 
without dcformation. This  opens a wide 
variety of possibilities not available t o  con- 
ventional polythcne. 

During the last decade, ' conventional ' 
polythcnc has shown the sharpest production 
rise of any of the plastics. In 1955 it at- 
tained a n  estimated consumption rate of over 
300.000.000 pounds per year-the entire 
outnut of the plastics industrv will top 
3,000,000.000 pounds. T h e  applications of 
conventional polythene which werc commer- 
cialized during World War  TI t o  meet a 
military demand for  high frequency cable 
insulation, havc been extendcd by the ad- 

Segas Plant for Kent 
THE Power-Gas Corporation Ltd. of 
Stockton-on-Tccs is t o  construct a Segas 
catalytic oil-gas plant fo r  the South Eastern 
Gas  Board to be constructed a t  the British 
Pctrolcuni Company's Isle of Grain site in 
Kent. T h e  plant will havc a capacity of up 
t o  20.000.000 cubic fect per day of town 
gas and will supplement the cxisting sup- 
plies distributcd through thc grid system of 
the South Eastern G a s  Board from Sitting- 
bourne in Kcnt to  Guildford in Surrey. It 
will bc the largcst cyclic catalytic gas 
making installation rclying solely on oil as  
its raw material. 

This  type of  plant has prcviously manu- 
factured gas from hcavy oil a t  York and 
from heavy oil distillates a t  Sydenham. 
Other Segas plants arc  now being built in 
this country and in Europe. T h e  Isle of 
Grain plant will make usc of refinery resi- 
dual products such as  heavy and light fuel 
oils. gas oil. light distillate and liquefied 
pctrolcum gases for  manufacturing town gas 
and is expected to  be in production by the 
autumn of 1958. 

Infra-Red Symposium 
A TWO-DAY symposium on thc applicn- 
tions of infra-red spectroscopy will be held 
in the William Reveridgc Hall. Senate 
House, thc Univcrsity of  London on 9 and 
1 0  April. 

On thc evening of 9 April an informal 
dinncr will be hcld at the Connaught Roonis 
a t  which the speakers will bc entertained. 
Fee for the symposium is, members 10s: 
non-members f3. Rcgistratinn forms can 
be obtained from thc Assistant Sccrctar! 
(Infra-Red Symposium), Society of Chcmi- 
cal Industry, 56 Victoria Street. London 
sw1. 
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Chemical Exports for January 
Increase Over Previous Month 

B RlTlSH chemical exports for January 
1956 increased from £19,695,706 In 

December 1955, to &70,165,782. Australia 
still remained the biggest importcr despite a 
slight reduction in the value of chemicals 
~mported from Britain during January. 
Closcly following Australia were India and 
South Africa, each of whom spent more 
than f1,000,000. The  demand for most 
commodities remained more o r  less con- 
stant during the month, although sales of 
sodium hydroxide, bleaching powder ant1 
ammonium sulphate showed a markcd 
Incrcaw. 

Acids, inorganic (cwt.) 
Copper sulphate (tons) 
Sodium hydroxide 

(cwt.) . . . . 
Sodium ca rbona t e  

(cwt.) . . . . 
Alumin ium ox ide  

(tons) . . 
Aluminium sulphate 

(tons) . . . . 
Ammonia (cwt.) . . 
Bismuth compounds 

(Ib.) .. .. 
Bleaching  powder  

(cwt.) . . . . 
Hydrosulphite (cwt.) 
Calcium compounds 

inorganic (cwt.) . . 
Lead compounds in- 

organic (cwt.) . . 
M a g n e s i u m  c o m -  

pounds (tons) . . 
Nickel salts (cwt.) . . 
Potassium comnounds 

(cwt.) . . . . 
Acids. organic & deri- 

vatives (value in 5s) 
Ethyl, methyl. etc. 

alcohols (value in fs) 
Acetone (cwt.) . . 
Citric acid (cwt.) . . 

Jan. 
1956 

17.23 1 
3,007 

467,274 

370,269 

1,346 

2.844 
8,662 

34,787 

52,943 
3,949 

31,391 

2.951 

1,087 
4,750 

3,858 

106,682 

87,349 
18,94 1 
2,714 

Dec. 
1955 

15,883 
2,472 

285.492 

364.97 1 

1,500 

2,645 
7,800 

25.63 1 

23,993 
3,508 

24,277 

8,679 

1,499 
6.705 

4,269 

92,940 

81.001 
12,749 
2,728 

Jan. 
1955 

12.379 
4,478 

501,055 

365,543 

1,964 

3,782 
1 1,684 

30,500 

33,672 
7.1 17 

34,647 

6,118 

1,192 
4,680 

5,115 

69,079 

130,879 
12,572 
2.810 

Sulphonamides un- 
prepared (Ib.) . . 79,746 93,807 145.479 

D y e s t u f f s  i n t e r -  
mediates (cwt.) . . 5,142 6,607 4.437 

Total for elements 
& compounds in Es 4,602,282 4.416.729 4,694.717 

Coal tar (tons) . . 4,897 6,776 25.368 
Cresylic acid (gal.) . . 266,259 257,661 208,013 
Creosote oil (gal.) . . 1,281.51 7 979,988 613,741 

.- 

Total for tar pro- 
ducts in f s  . . 248,960 252.388 365,302 

. . 

Total for synthetic 
dyestuffs (cwt.) . . 16,144 18,044 18.906 

. - . . . - - - - -. - - . - . 

Total for paints, pig- 
ments & tannins 
in f s  . . . . 1,827,808 1,860,432 1,769,164 

. . -- .~ 

Total for medicinal 
& pharmaceutical 
products in f s  . . 3,269,874 3,364,351 3,295,517 

-. 

Total for essential 
oils, perfumes, etc. 
in f s  . . . . 2,238.610 2,189,902 1,900,199 

Ammonium nitrate 
(tons) . . 

Ammonium sdphaik 
(tons) . . . . 

Total for all ferti- 
lizers in f s  . . 

Total for plastics 
materials (cwt.) . . 

-- 
Disinfectantsetc. (cwt.) 
'Insecticides, fungi- 

cides & rodenticides 
(cwt.) . . 43,997 

*Weedkillers idwt.) . . 12,876 - 
Lead tetra-ethyl (gal.) 406,883 393,957 

* Previous totals not given i n   his fbrm.  

Australia . . 
India . . . . 
South Africa . . 
Netherlands . . 
Italy . . . . 
United States 
Eire 
New Zealand ' ' 
Sweden . . 
Nieeria . . 
~ r i n c e  . . 
Western Germany 
Pakistan . . 
Canada . . 
Egypt . . . . 
Indonesia . . 
Belcrium . . 
~ a T a y a  . . 
Norway . . 
Denmark . . 
Gold Coast . . 
Singapore . . 
Hong Kong . . 
Kenya . . 
Finland . . 
Burma . . 
Iraq . .  . .  
Iran . . . . 

Jan. 
1956 

1,665,646 
1,416,109 
1,211,368 

762,712 
688,145 
636,527 
636,370 
572,730 
557,423 
536,512 
525,649 
463,503 
445.1 34 
42 1,766 
396.905 
373,828 
342,473 
320,349 
314,118 
3 10,439 
293,761 
284,070 
272.090 
266,663 
259,094 
257,937 
256,979 
247,280 

Dec. 
1955 

1,878,099 
1,511,016 

940,995 
727,024 
626,809 
629,490 
560,839 
564,587 
587,803 
376,046 
503,605 
555,771 
505,239 
650,925 
301,795 
3 12,423 
408,821 
295,708 
236,260 
326,258 
452.1 30 
367.84 1 
259,9 16 
197.914 
29 1,202 
259.394 
109.687 
90.586 

Jan. 
1955 

1,657,028 
1 088 078 
1:195:772 

680,396 
498,793 
702,637 
62 1,000 
725,798 
503,451 
455,364 
547.441 
403,698 
436,002 
455,282 
269,020 
1 19,409 
427,073 
341,233 
356,524 
369,776 
389,814 
344,356 
299.1 17 
176,947 
282,328 
206.5 12 
148,234 
9 3,007 

Total value of chemical 
exports . . . . 20,165,782 19,695.706 19,907,828 

Paint Agreement 
Denton Edwards of Barking, Essex, have 

signed a n  agreement with Tip Top Paints 
(Australia) giving the Australian company the 
sole right to manufacture and sell Dentolite 
sclf-sterilizing paint in Australia. 
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Industrial Safety  Trophy first stcp in proccsscs for  producing syn- 
thetic liquid fucls from coal, and also in 

To be Awarded Annually making synthetic pipcline gas from coal. 

A T R O P H Y  for  industrial safety was prc- 
sentcd to  the Industrial Safcty Division 

of T h e  Royal Society for the Prevention of 
Accidents by Sir Gcorgc Earlc, C.B.E., the 
chairman of thc Associated Portland Ccment 
Manufacturers. a t  a ceremony a t  the Char-  
ing Cross Hotel. London, on  22 February. 

The  trophy. a Gcorgian inkstand with i! 

space to contain a vcllum book t o  record 
the names of thc holders. will be awardcd 

It has bccn decided that  two cxpcrimen- 
tal stations should be built. and one of 
thcsc has bccn completcd. 

T h e  objects of this preliminary work 
are:-(1) T o  dctcrniinc suitable materials 
for  constructing such units. ( 2 )  T o  detcr- 
mine thcir heat transfer characteristics. (3) 
T o  .tudy othcr process variables. 

Furthcr dcvclopmcnts in this field will 
depend on the outcome of this study. 

in May each vcnr for  a n  outstanding con- 
tribution t o  accident prcvcntion. 

Sir Howard Roberts, C.B.E.. L.L., the 
president, who received the trophy on beha!f 
of the society, said that it was distressing 
to notc that  the industrial accident rate 
continued to increase cach year. In 1954. 
he said. 185,167 accidents wcrc reported. 
compared with 181.637 in 1953 and 177.510 
in 1952. 

Among those who attended thc ceremony 
wcrc: Sir Gcorgc Barnctt. chicf inspector 
of  factories. Mr. R. A. Ranks, pcrsonncl 
rlircctor. ICI Ltd.. Mr. H. R .  Payne. O.B.E., 
chairman of the National Industrial Safety 
Committee and thc National Exccutivc 
Committee, and head of the safety depart- 
ment. ICI Ltd., and Mr. R .  L. Lclliott.. 
M.B.E.. chicf wclfarc oficcr. Associated 
Portland Cement Manufacturers Ltd. 

Entry fo r  the award is open to all indus- 
tries. companies, local accident prevention 
groups. and branches of thc Institution of 
lndustrial Safety Officers. Entry forms arc  
available from the  Secretary, T h e  Royal 
Society fo r  the  Prevention of Accidcnts. 
Tcrminal Housc, 52 Grosvcnor G:rrdens. 
London SW1. 

Nuclear Heat Project 
TESTS to detcrniine the feasibility of usins 
nuclcar hcat t o  produce gas from coal have 
bcgun at  the U S  Bureau of Mincs' Appala- 
chian Expcrimcnt Station. Morgantown. 
West Virginia. it was announced on 25 
January. These tcsts. which d o  not actuallv 
involve the use of nuclear hcat. rcsultcd 
from discussions betwccn thc Bureau of 
Mines and the Atomic Energy Commission 
regarding the use of nuclear heat in high 
temperature chcmical processes. 

T h e  Bureau's immediate interest is in the 
gasification of coal. Coal garification is n 

4 t h  Management Course 
T H E  University of Cambridgc has arranged 
a fourth coursc for  managers in industry 
a t  the Madingley Hall from 25 Junc to 21 
July. T h e  coursc is open t o  managcrs whir 
havc had somc ycars of industrial cxpcri- 
encc and arc  undcr 40 years of age. 

Thrcc milin topics for discussion hnvc 
bccn PI-oposcd: management and thc chang- 
ing structure of thc national economy. 
human problems in industry, and Britain's 
intcrn:~tional position. Lccturcrs from in- 
dustry. from thc university. and from else- 
whcrc will provide thc background. 

T h c  object of thc coursc is to  cnlargc the 
outlook of managcrs. so that they can scc 
their work (production, tcchnical. sales. ac- 
counting etc.) against thc background of the 
firm as  a whole. of the industry, the  com- 
munity, and the statc. and is intcndcd prim- 
arily for managcrs who appcar likely t o  
reach high Icvcls. Details of thc course 
can bc obtaincd from Mr. G .  F. Hicksnn. 
M.A.. thc sccrctary. at Stuart House. Cam- 
hridgc. Thc  coursc will be lirnitcd to  40. 

1CI Fibres Division 
lmpcrial Chcmic:11 Industries Ltd. is 

forming a Fibrcs Division rcsponsible to  the 
fibrcs dircctnr. Mr. P. C .  Allcn. :IS from 
1 April. T h c  ncw division takes ovcr rcs- 
ponsibility for the rni~nufllcturc and busi- 
ncss of Tcrylcnc polyester fibrc from the 
Tcrylcnc Council. which is being dissolved. 
xnd of Artlil protciti fibrc from thc Nobel 
Division. T h c  Fibrcs Division will be rcs- 
ponsiblc for ill1 the company's rcscarch and 
dcvclopmcnt work on man-made fibres, cx- 
cluding nylon. T h e  division's board will bc 
thc snrnc a s  the Tcrylcnc Council as  a t  prc- 
scnt constit~~tccl.  : ~ n d  its hcadqi~artcrs will 
he a t  Harrogntc. 
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FriedeLCraf t Catalysts in Polymerization 
Techniques 
by E. G .  CURPHEY 

R1EDEI.-CRAFT catalysts havc found 
Fconsider;,blc success in the polymerization 
of olcfinc.; and di-cllcfincs. Their earlier 
classical npp1ic:itions wcrc of course associa- 
ted with alkyiation processes. and it was not 
until latcr that their significance in poly- 
merization processes bccamc apparent. T h e  
interpretation of thc Fricdel-Craft rcaction. 
and thc rolc played by the catalyst was in 
cfi'ect an indication of its possible application 
in polymerization processes. 

Thc  ability of AICI,. for  cxamplc, to  be- 
have as  a n  acceptor ~nolcculc and form a 
tctra-hloridc anion during Fricdcl-Craft 
rcactions. alkyllltion bcing effccted through 
an active carbonium. inrlicatcd a possiblc 
use in ionic acncratcd ~olvmcrizat ion - . . 
rncch:tnisms. 1-atcr Morgan and Walls used 
Fricdcl-Crait catalysts in cyclizntion pro- 
ccsscs and prepared phcnnnthridine deriva- 
tives; thus thc versatility o f  such catalysts 
appeared to bc established. In such rcactions 
the final stage was acconiplishcd through an 
E, displacement mcchanism. which In 
polymcrizntion processes becamc an E, 
mcchanism. 

Olcfincs may be dimcrizcd using the 
aluminium trialkyls as  catalysts. These 
dirncrizntions havc bccn accornplishcd by 
hcating given olcfine brtwccn 60 and 
250°C' using such catnlysts. Employing such 
tcchniqucs, pcntcnc has yielded 2-propyl- 

8hcpt-l-enc. utilizing aluminium tripropyl as  
catalyst (I ) .  3-methyl-pent-I-cnc 11:~s bccn 
synthesized by mixing liquid propylcnc (100 
Kg.) and aluminium tripropyl (10 Kg.) in a 
pressure vessel, thc contents bcing passed 
undcr pressure through a tubular coil, main- 
tained bctwccn 200-210°C. the contents 
remaining in the hcatcd zone for  about  two 
hours. the resultant hydrocarbons bcing 
separated by  distillation. By the integration 
of simple monomers by dimcriz:~tion the 
preparation of useful intcrmcdiates may be 
envisaged. 

Products uscful as ingrcdicnts for  
adhesives. rcsin-bascd varnishes, moulding 
compositions and papcr treatmcnt. may be 

obtaincd by copolymerizing suitable 3 :4- 
dihydropyrans with olefinic hydrocarbons. 
Aluminium compounds in most of their 
reactions as catalysts bchavc a s  acceptor 
molecules. whcthcr they function in the 
classical Fricdel-Craft reaction. or the lesser 
known Mecrwcin-Pondorff loppcnhauer  
rcaction involving kctonc and secondary 
alcohol. T h c  organo-aluminium catalysts in 
the latter rcactions appear to behavc as 
elcctron acccptors, appropriating the 2p 
electrons from the carbonyl oxygen, thcre- 
by affording a rcactivc carbonium. T h c  rate 
determining reaction in such mcchanisms 
would appear t o  be the chelation phaec, the 
active carboniums constituting the laster 
phascs of the reaction. 

R~rlk & Solution Applications 

1-riedcl-Craft catalysts like othcr organo- 
metallic catalysts find applications in both 
bulk and solution polymcrization tcchniques. 
T h e  familiar fact that aluminium chloride 
can undcrgo dimerizntion. suggests that in 
:,protic solvents such as  hydrocarbon solvents 
it may behave as  an ion-aggregate, in this 
way rcscrnbling in its mode of operation 
the more complex alfin catalysts (2). Thc  
latter catalysts comprising sodio derivatives 
of olefines and a primary alcohol together 
with sodium chloride, wcre used by Morton 
for thc polymerization of butadicne. This  
workcr postulated the mechanism of the 
polymerization as  due t o  the formation of 
an ion-aggregate by the catalyst in the non- 
ionic mcdia. 

About 1939. free sodium or potassium 
wcre used in the polymerization of buta- 
dicne, the process being a type of bulk 
polymerization process (3). These techniques. 
however, suffered obvious disadvantages 
such a s  poor heat dissipation and a lethar- 
gic induction period, possibly accredited to  
the slow co-ordination of the .;r electrons 
by the sodium. Mechanical aids were later 
dcvised, such as  worm agitation, to  over- 
come such drawbacks. 

In such reactions the sodium atom 
prompted electron pairing in its 3s orbital 
by acquiring a electron. In this way it 
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could initiate a free radical polymerization 
reaction. In 1946 Morton et a1 (4) as a result 
of studies on the Wurtz reaction, poly- 
merized butadiene using amyl sodium. 

In the latter system the sodium appeared 
capable of acquiring a electrons, thus 
affording active carboniums. Conditions of 
allylic polymerization ensued to produce 
both 1,2 and 1,4 polymerized products. 
Like the Friedel-Craft mechanisms, the 
polymerizations really constituted intermole- 
cular alkylations, the terminating reaction 
comprising a possible electrophilic displace- 
ment of the sodium by a carbonium in a 
polybutadiene chain, the sodium reverting 
to its lower 3s' configuration. 

Considerable Progress 
The study of Friedcl-Craft catalysts in 

polymerization processes during such a 
period, however, had progressed consider- 
ably and several years before the advent 
of the uses of organic complexes in the 
polymerization of butadiene as illustrated 
by the Alfin catalysts, organo-metallic com- 
plexes comprising aluminium chloride and 
titanium alcoholates had already becn used 
in the polymerization of olefines in inert 
solvents (5). 

Commercially useful commodities have 
been obtained by the cyclization of natural 
rubber. The mechanism of the cyclization 
of natural rubbcr using acceptor molecules 
has been essentially postulated from 
analogous studies of the simpler terpenic 
structures. Tiemann as far back as 1900 
successfully cyclized geraniolene to cyclo- 
geraniolene using sulphuric acid (6). Many 
years later Bloomfield, investigating the 
cyclization of dihydromyrcene, postulated 
a Whitmore type mechanism, involving 
active carboniums, as a conceptual basis for 
the nature of such reactions (7). 

Natural rubber has now been cyclized 
using aluminium chloride, stannic chloride, 
boron trifluoride and ferric chloride. This 
cyclization, in consonance with the 
mechanism prevailing for other cyclizations. 
is one of alkylation through a transient 
carbonium. The alkylation is intra-molecular 
in nature, no gelation being observed during 
the process. 

The cyclization is accomplished by 
reaction a t  adjacent isoprene moieties, so 
that six membered rings may be formed. 
The catalysts in the reaction behave as 
accepter molecules; thus boron trifluoride 

by virtue of its lone 2p orbital, the latter 
resulting after hybridization to the Sp2 state 
after reaction with halogen, is capable of 
acquiring a electrons into this vacant 
orbital. 

With isoprene fragments, boron trifluorids 
would react in the following way:- 

CH, 
--€Hz--C--CH- X = acceptor molecule. . . 

Cyclized rubbers containing accelerators 
etc. afford useful bonding agents. They may 
be dissolved in gasoline containing three to 
fivc per cent butyl alcohol and used as 
rubber-metal bonding agents, Cyclizcd 
rubbcr adhesives have also becn used for 
bonds between polymcthyl methacrylate 
and a rubbcr material. 

The application of Fricdel-Craft catalysts 
is not strictly limited to cyclization pro- 
cesses, and these catalysts have featured in 
condensation reactions involving natural 
rubber and saturated and unsaturated fatlv 
acids. The products so obtained are claimed 
to be useful as plastics, dielectric materials 
and as ingredients in waterproofing. 

Such rubber derivatives may be prepared 
by reacting unvulcanized rubber with stearic 
acid. using tetrachlorethane as solvent. Thc 
catalyst is slowly added to the agitated con- 
tents of rubber and acid, the whole then 
being refluxcd at 140°C. Graft polymers 
may also bc prepared on both natural and 
synthetic rubbers using the alkoxydiole- 
fines (5). aluminium chloride etc. being 
used as catalyst. 

Polymerization of Ethylene 
Organic derivatives of aluminium feature 

ic polymerization processes and ethylene 
has been polymerized using aluminium 
ethyl dihydride, thc structure of the polymer 
prepared depending upon the conditions of 
polymerization and the type of activators, 
used; between 160 and 220°C using 
these type activators, mixtures of ole- 
fines have been obtained. Alumin- 
ium trialkyl is alkylated by ethylene, 
excess ethylene yielding a range of complex 
hydrocarbon radicals. The presence of a 
methyl group in the olefinic linkage tends to 
reduce the ionization potential of the T 

electrons, this being sponsored by the 
hyperconjugative characteristics of the 
methyl group, and supports the attractive 
concept that isoprene-type monomers would 
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incorporation of the ingredients may often 
be reduced by one  third (10). 

Such monomers a s  the  methylene dioxo- 
lanes have again been polymerized in the 
presence of Friedel-Craft catalysts either in 
bulk or solution processes; the acrylonitrile 
copolymers may be used as plasticizers 
fo r  other polymers in the production of 
filaments, films, and moulding products. 
such copolymers being the hardest products 
so fa r  obtained. 

T h e  polymers produced can vary from 
sticky clear materials t o  brown rubbery 
products, the properties of the resulting 
polymers depending upon the catalyst 
employed in the polymcrization. Thus  
CdCI? yields colourless sticky products, 
whilst SnClz affords rubbery-type materials. 

Thesc new polymeric resins have mani- 
fold applications. Their use may include 
the production of non-transparent films for  
packaging, rainwear and draperies. Addi- 
tional uses embody coatings for  fabrics. 
paper and leather and their inclusion in 
adhesives (11). 

Polymers having ether linkagcs have been 
obtaincd by the polymerization of suitable 
cyclo oxabutanes using Friedel-Craft 
catalysts. T h e  polymerization is strongly 
exothermic and proceeds without the 
incipient aid of heat to  yield polymers 
having fragments denoted by (I), X and Y 
being incrt groups. The  presence of 
hydroxyl groups in such positions, would 
lead to cross-linking and detract from the 
desirable characteristics of the resulting 
polymer. 

CH,X 
I 

These ethcr polymers arc stable products, 
from which films and sheets can be made. 
the suitably crystalline ones bcing spun 
fibres. T h e  nature of the substitucnts X and 
Y make important contributions t o  the 
properties o f  the resultant polymer. When 
the substituent is halogen the polymers 
exhibit a highly crystalline structure and 
are  non-inflammable possessing good insu- 
lating properties. When X = C1 and Y is 
O.OC.CHn, the resulting polymer is a hard 
clear resin (12). 

Polyisobutylcnes may4 be obtaincd under 
cryoscopic conditions using Friedcl-Craft 

catalysts and methyl chloride as  solvent 
(13) and waxy polymers have been obtained 
by solution polymerization using Friedel- 
Craft catalysts and isobutylcne oxide (13). 
The  integration of the simplcr molecules by 
dimerization and ultimate polymcrization 
appears fundamentally attractivc a s  a facile. 
continuous. process for the production of 
elastomers. 

Isoprene & Butadiene Homologues 

Useful dimers obtained by the dimer- 
ization of acetylene and olefine monomers. 
undcr appropriate conditions, could yield 
isoprene and butndienc homologues. The  
lattcr monomcrs could then be integrated to 
appropriate polybutndienc derivatives. The  
synthesis of isoprene has in fact been 
achicvcd by thc co-polymerization of  
acetylenc and propylene in the gaseous 
phase using RF3 in water maintained at 
tempcratures between 2 0  to  40°C (14). 

Thcrc is a tendency for HCI to be liber- 
atcd in polymcriznticms involving AICI, and 
this is known to be 21 rct:~rding factor 
in such reactions as  the polycondcnsations 
of isocyanatcs and glycols. In thc produc- 
tion of polyurethanes. the addition of glycol 
across thc - N  : C :  bond in Michcal addi- 
tion fashion is apparently retardcd by the 
presence of frcc acid. In polymerization 
processes involving aluminium chloride. 
lubricating oils prepared by such tcchniqucc 
have displayed irregular viscosity factors. 
and the highcr niolcculnr weight polymers 
suitable as  possible elastomers, have dis- 
played undesirable variations in tackiness 
and elasticity, so imparting t o  the elastomer. 
unpredictable physical characteristics. 

Dcvclopnicnts to surmount thesc dificul- 
ties have been made, whereby the harmful 
infli~cncc of frcc acid may be 21ttcnuatcd. In 
the polymerization of olefincs o r  of their 
copolyrncrizations with such di-olefines 
as  isoprene ctc., improved products have 
been procured hy the introduction of alkali 
metals (15). 

Aluminium chlorides can bc used as  n 
catalyst in thc synthesis of siloxancs (16). 
examples of reactants being the 
dialkyldichlorosilanes and the ethers. 
Dimcthyl dichlorosilanc with anisolc gives 
PhOSi(Mc),CI (11). This reaction is prob- 
ably based on the existence of a positive 
silicon atom, formed as  a result of an 
aluminium chloride anion; reactions of the 
second ordcr would yield (11) this involving 
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a n  electrophilic displacement a t  the cther 
linkage, thc existence of the active positive 
methyl being curtailed by immediate reac- 
tion with a n  AIClr- anion. 

Me,(CI)Si+ + MeOPh -+ Me,(CI)SiOPh + M e +  
Me+ + AICI,- -+ MeCl + AICI. 

This  type of reaction is of particular inter- 
est when the ether involved is cyclic in  
nature a s  for  example, tetrahydrofurane. A 
by-product of the  siloxanc synthesis is then 
I :4-dichlorohutanc, which can be reacted 
with sodium cyanide to  give adiponitrile. 
Assuming n o  stcric hindrance. utilizing 
alkyl furane homologues would yield the 
corresponding suhstitutcd alkyl adiponitrilc 
intermediates. Using such derivatives as  
starting materials. thc polyamidcs m:ry bc 
prcpared. 

Carbon monoxide can bc rcactcd wit11 
olcfines in the prcscncc of aluminium chlor- 
ide t o  givc resinous compounds. the resulting 
polymers having carbony1 groups. Poly- 
aminopolycthylenc polymcrs may thcn be 
obtained hy mcans o f  the I.cukart rc:iction. 
which involvcs reaction of the carbonyl with 
formarnide o r  a formamidc rclcasing sub- 
stance. Thcsc polymcrs havc Sound useful 
applications in tcxtile operations. whcrc. for 
cxample. the shrinkage of wool may he con- 
siderably reduced. Othcr applications 
cmbody thcir use a s  pcptizing apcnts for 
rubber and in thc trcatmcnt of lcathcr to  
cnhance the dye-susceptibility of thc latter. 
Such propcrtics arc  prob:tbly :~ssociated 
with thc amino groups. 

Waterproof Paper 

T h c  hydrophobic naturc of the molccule 
rcndcrs tlicsc polymers uscful also in the 
impregnation of paper. making thc latter 
water rcpcllcnt. Thcse matcrials havc 
thcrcfore found important uses in fixing acid 
dye-stuffs to  fabrics and papcr. Othcr ap-  
plications include thcir uscs as  anti-fogging 
agents for  glass and also their important 
applications a s  anti-static agcnts for poly- 
thcne. 

T h e  propcrtics of thc resultant polymer 
will to  some cxtent depend upon thc ratio 
of  carbon monoxide uscd in the original 
polymerization. Assuming for  cxamplc 
that the anti-static properties of a given 
polymer may be  rclated to  the numbcr of 
polar groups extant, such propcrtics bcing 
possibly rclated to the tcndcncy of thc  nitro- 
gens to  increase thcir covalency with vicin,~l 
carbons, thcn increasing thc carbon mon- 

oxide content within practical limits would 
o n  the simplest of assumptions tend t o  im- 
prove the antistatic properties of the result- 
ing polymer. 

Finally research has been directed t o  the 
synthesis of polymers obtained fron benzvl 
chloride, with aluminium chloride as  cata- .. 
lyst. 
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Chemical Patents Figures 
FIGURES issued by Information for  In- 
dustry Inc. of thc U S  reveal that in 1955 
thc numbcr of chcrnical patents issued to 
271 firms in 21 countries and their colonies. 
and  in two U S  posscssions. totallcd 6,065. 
of which 636 werc issued by the US Patent 
Oflicc. Sccond to the U S  in the number 
of patcnts registered was England with 179. 
followed by Gcrnlany e(172). Switzerland 
(86). and Francc (51). 

Fields covcred by the patcnts awarded to 
1.168 companies included oil, petroleum, 
lubricant\ and fucl (1.662 patcnts); coatings 
paint, varnish, lacquer, enamel etc. (778); 
pharmaceuticals (61 5); metallurgy (540); tex- 
lilcs (475); agricultural chemicals (386); rub- 
bcr (377): food (310); glass (269); papcr 
(241 ): photography (209); and atomic 
cncrpy (203). 

G a s  From Sewage W a s t e  
T H E  LCC are planning to usc gas pro- 
duccd from sewagc sludge t o  drivc gas tur- 
bines at the northern outfall sewcr in 
Reckton, cast London. About 7,000 tons 
of sludge are  produced daily and this will 
he uscd to supply 1.500.000 cubic feet of 
g:ts, mainly methane, daily. T h e  plant will 
be complctcd in 1958. 

It is anticipated that 16.000 tons of 
Diesel oil fuel will be saved every ycar. 







536 THE CHEMICAL ACE 3 M f ~ r c l ~  1956 

accidents may lead to frightful disaster. 
Nine times out  of ten, perhaps ninety-nine 
times ou t  of a hundred, a trivial cut o r  
scratch is the  sole consequence; the tenth 
o r  hundredth time t h e  consequence is 
appalling. T h e  results here described point 
a moral. Trivial accidents a re  indications 
of unsafe people, whom the record of thc 
ambulance room can b e  employed to 
discover'. 

unv;~rying dcgrec. The  condition is one 
which is liablc to be aflccted by changes 
in bodily condition. I t  is influenced by 
cxtcrnal changes of environment and also 
by internal changes of physical and mental 
health. 

Ncwbolt in her study of accident causa- 
tion (2) collected sickness records a t  a 
number o f  factories where accident data 
wcre available and investigated the rela- 

Detecting ' Unsafe People ' tionship between the two sets of figures. She 
found that  accidcnts wcre probably even 

An important step forward would bc more an indic-,tion of inclination to 
taken if means could be found for detecting l-ep,,rt sick and  a disinclination to work 
these 'unsafe people', so  that they could than, of  actu:il sickness. They arc  a mcasure 
be employed only on work which offcrcd o f  lower gcncral health :in* vit:llity. 
little opportunity of injuring thcmsclves o r  it has l o n P  heen rccornized [hat a 
others. 

Unfortunately accident proneness is too 
complcx a condition to  be cxprcs4ed ;n 
tcrms of carefulness o r  carelessness, of 
workcrs whosc fingers are  all thumbs while 
others a re  nimble. o r  of persons who arc 
scatterbrained whole others a re  circumspect. 

Fraser and Chambers  applied 'ncsthc- 
tokinetic' tests t o  six groups of workcrs. 
totalling 650 pcoplc. who were cngi~ged in 
dilferent occup:ltions. T h e  results of the 
tcsts, which involved the performance of 
simple movements. were compared with 
thc accident records of the subjects 
examined. Subseqilcntly this study W:IS 

extended t o  1.800 apprentices in the work- 
shops of certain naval and R A F  establish- 
ments. Accordin? t o  thc investigators. thcrc 
was renson to helicvc that the tests ;~ctu:~lly 
did measure some factor in nccidcnt pro- 
neness. :I s~lpposition which was supportctl 
by the fact that a significant dcgrcc of 
correlation was found among the figures 
recorded for  the various groups. 1-he 
accident rate of the worst 25 per cent was 
about  2f times a s  great a s  that f o r  the 
remaining 75 per cent. 

Although much progress has since bee11 
made in the idcntificntion of accident-prone 
persons by means of psychological and 
other tests, we have not yet reached the 
stagc whcre even the most highly skilled 
psychologists can identify pcrsons who are 
accident-prone, o r  likely t o  be so. with 
any degree of certainty. T h e  most reliable 
method of identification is still by  keeping 
accurate records of all accidents incurrcd. 
however trivial. 

It has also to  be remembered that  acci- 
dent proneness is not a characteristic which 
a particular individual possesses to  an 

L 

relationship cxists between accident inci- 
dence and both output and fatigue. T h e  
faster onc works the greater the nunibcr of 
;~ccitlcnts. a n d  the morc weary onc become5 
whcn working at  1111' s:lme riitc. thc greater 
the rate o f  rnisadvcnture. 

In 1920, the U S  Public Health Service 
published a report embodying the result of 
;In invcstigution into 46.000 accidents in 
two engineering plants. T h e  main conclu- 
sions wcrc that although, in thc absence af 
fatigue. ;~ccidcnts might vary directly with 
the speed of production. owing to increased 
exposure to  risk. the rcgular variation wa5 
brokcn u p  by fntiguc. which played an 
important part in accident causation. 

Q~~alitative Resemblance 
In a n  investigation into morc than 

50.000 accidents incurred in munition fac- 
tories in the United Kingdom. Vernon 
found a strong qualitative resemblance 
bctwecn the rate of output curve and the 
accident incidence curve during the day 
shift. H e  concluded that thc varying 
spccd of production was largely responsible 
for  the day shift variations of accidents. 
and not fatigue. H e  recognized. however. 
that fatiguc might ncvcrthclcss be a n  impor- 
tant contributory cause. as  was indicated 
by the fact that during a pcriod whcn a 12 
hour day  and 75 hour week were being 
worked. the accidents incurred by  women 
workers wcrc 24 times morc numerous than 
during a subsequent period whcn the daily 
hours wcre rcduccd to 10 (3). 

Evidcncc that variations in the speed 
of production wcrc conducive to accidents 
was afforded by laboratory experiments 
conducted in 1911. in which two tcsts of 
muscular prcci.;ion involving cyc-hand co- 
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ordination were applied to workers. the 
speed at which they werc pcrformcd being 
varied to a known extent by means of :I 
metronome. These experiments tended 
to show that accuracy of movement, while 
constant throughout spells up to 3,+ hours 
when the spced of performance was con- 
stant. decreased rapidly when the speed of 

reduccd to zero. the number of accidents 
would probably have diminished by 75 
per cent. 

These findings, which have been sub- 
stantiated by the results of subsequent 
investigations, emphasize the importance 
of adequate training and supervision when 
new workers are enrolled. 

performance was increased. 
By comparing thc aecidcnt incidcnce on 

Mental Attitude 

the day shift with that on the night shift Accident proneness is greatly influenced 

at the same factory, it was found that such by mental attitude and predisposition. 
influences as alertncss and attention had an Recorded data indicate that accident-prone 
important bearing on industrial safety (3). persons are  often liable to be insubordinate 
whereas during day shift the accident and to disregard regulations such as report- 
curve followcd the output curve verv ing  duty. They may also be tempera- 

in the shift it was at  maxi- mentally too excitable with a tendency to 
mum at  the beginning. then fell sharply. be flustered and do the wrong thing in an  
and f ina l l y  sank to less than hall. the emergency. Domestic worries and other 
or ig ina l  ~ ~ ~ t h ~ ~ ~ ~ ~ ~ .  the total prc-occupations may rcsult in accidents. 
accident rate was lower by an average of Alcohol is a factor which cannot be 
16 per cent with no decrease in output. wholly disregarded. Vernon showed that 
~h~~~ differences ascribed to psycho- diminished neuro-muscular control. followed 
logical influences, the assumption bcing fhc consumption of alcohol, except in 
that the night workers started work in 3 moderate quantities, though there was a 

and condition and gradually marked difference in this effect according 
down to a calmer mental state than 10 circumstances. AS would be expected, 

the day workers. a subjcct used to alcohol would be less 
affected than a total abstainer, while 

Age & Experience alcohol taken on an empty stomach has a 
Age and expcriencc also have a signifi- much greater effect than when taken with 

cant influence on the accident rate. Green- food. 
wood and Woods make the obvious point Extcrnal conditions, such as environment, 
that youth and incxperiencc coincide to  a were early found to have a close relation- 
large cxtcnt, sincc the majority of new ship to the incidcnce of accidents. For 
entrants to industry are young peoplc. cxample. self-protection from a potential 
Irrespective of this natural tendency, there danger depends on rapidity of view, which 
are certain qu:~litics of youth (such as in turn is affected by thc nature of the 
bravado. failure to realize danger ctc.). lighting at the time. Inadequate or unsuit- 
which tend to disappear with increasing age. able lighting is responsible for bad work 
The example was cited of an American and also leads to accidcnts. I t  has been 
steelworks whcrc young men were said that the proportion of scrap produced 
employed with other men in occupations in a factory is a direct measure of the 
likely to produce many eases of short-term efficiency of the lighting. 
disability. Tn this works the accident fre- Statistics collected in the United S t a t a  
quency rate for workers under 20 was are reported to indicate that of 91,000 
twice that for workcrs aged 20-29 and accidents tabulated, no  fewer than 24 per 
more than three time? that for workers cent were due to imperfect lighting. 
aged 30-39. British workers have found that on an 

Information relating to 29.000 accidents average there are 25 per cent more accidents 
incurrcd during thc period of a ycar in the during hours of artificial light. Accidents 
manufacture of motor cars. railway cars. due to foreign bodies, such as metal 
coke and gas. showed that accidents were particles and emery powder in the eye, 
much more numcrous during the summer appcar to be specially influcnced by light- 
months, while the number of ncw ing. apparently because workers tend to 
employees varied in a more or  less corres- bend nearer to their work when the light 
ponding fashion. It was concluded that if is poor and so expose their eyes more 
the labour turnover could have been freely. 
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A NEW safety-type fluid is now being 
used in the hydraulic systems of deck- 

edge elevators on US Navy aircraft carriers 
it was announced recently by Celanese 
Corporation of America whosc chcmical 
division produces the fire-resistant fluid. 
Use of the product, which minimizes fire 
and explosion hazards, followed compre- 
hensive testing in Celanese laboratories. 

Markcted under thc name Cellulube 220, 
the new safety-type fluid is a straight 
chemical synthetic (non-petroleum) oil. The 
fluid was used during 1955 aboard the US 
Navy carriers Bennington, Shangri-La and 
Ticonderoga. Cellulube 220 will also be 
used in the new CVA-60 Sarntoga, which is 
due to be accepted by the Navy in early 
Spring. Fire-resistant fluids are also 
scheduled for use on carriers now under con- 
struction, as wcl1 as on other carriers now 
in service which will be converted on a ship- 
available basis. 

Mr. R. W. KixMiller, vice president and 
general manager of the Celanese chemical 
division, said that production requirements 
for Cellulubes were being met currently by 
facilities at Newark, New Jersey. Mr. Kix 
Miller said these facilities would be supple- 
mented by a new Cclanese chemical plant. 
now under construction near Point Pleasant. 
Wcst Virginia, which will start large volume 
production by mid-Spring. 

+ * *  

THE Dustfoe 55 Respirator made by Minc 
Safety Appliances Company Ltd., Queens- 
lie Industrial Estate, Glasgow E2, has 
been introduced to meet the need for an 
efficient lightweight respirator in industry. 
It is claimed to have 25 per cent lcss weight, 
50 per cent less breathing resistance, 25 per 
cent decreased maintenance, and to be 35 
per cent smaller than carlier types on the 
market. I t  has a 'static web' filter and a 
counter gravity air flow. 

Problem most commonly met in the 
introduction of respirators in a plant is the 
refusal of employees to wear the unit: the 

Dustfoe 55 is dcsigned to meet the criticisms 
offered by such wearers. It weighs lcss than 
3 oz. which meets the criticism of weight; 
the 50 per cent reduction in the width of 
the filter holder eliminates a 'blind spot' 
area and improves the downward vision. 
Reduction in length eliminates interference 
whcn bending downward. The filter is made 
of charged resin-treated felt. Dust particles 
coming into contact with the filter arc 
charged by the dipole formed by the 
charged resin and fibre of the felt, giving 
electro-static retention of the dust and 
supplementing the mechanical filtering 
action of the fibres. No pre-filter is used, 
the one medium doing the entire job. 

There are I0  engineered parts to the 
respirator which allows for fast and e : w  
dismantling and cleaning and allowing 
regular 'laundering'. For applications 
where skin-abrasing dusts are involved, a 
special knitted cotton facelet is provided t z  
be worn with the respirator, fitting over 
the sponge rubber of the face cushion. 

Also being made by Mine Safety 
Appliances is thc MSA Toxic Gas Detector 
which is claimed by the makers to be the 
most advanced development in the field of 
gas detection. By changing the tube and 
graduated scale it is possible to obtain 
readings for any one of five toxic gases. 
The instrument is pocket size and light- 
weight and has been designed to be used 
by untrained workers. Typical limits of 
sensitivity for some gases are:  hydrogen 
sulphide, 0.0025 to 0.04 per cent by volume; 
sulphur dioxide, 0 to 50 ppm; and carbon 
monoxide, 0.001 to 0.10 per cent by volume. 

IN the pcriod 22 December to 20 January 
the Ardecr factory of ICI's Nobel division 
achieved 1.000,000 man hours without a lost 
time accident. This is the first time such 
a record has been established in this plant. 
The Nobel division is operating a drive ro 
reduce time losses arising from industrial 
;iccidents. 
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CLOSED circuit television was uscd during 
the Safety Week a t  the Wallerscote works 
of ICl's alkali division in Cheshire to  bring 
home the idea of industrial safety t o  work-  
peoplc. A studio was built in the works 
machinery warchousc and three industrial 
TV cameras were hircd. T e n  receivers wcre 
set u p  in various parts of the works. 

From the Monday t o  Friday of Safety 
Week thcre wcre thrcc programmes cvcry 
day-15 minutcs a t  11.45 a.m. and 12.30 
p.m. and 10 minutes a t  fivc p.m. T h e  
midday show usually took the form of light 
entcrtainmcnt with only a passing refcrcnce 
to safety. but thc  othcr two programmes 
wcre based on  news about  the Safcty Week. 
talks by the workers and staff on  safcty. 
and interviews with visiting pcrsonalitics. 

Statistics showed that two workers out of 
every thrcc a t  Wallcrscotc could expcct t o  
get through thcir working lives without :! 

lost time accidcnt. T h c  phrase 'Don't be 
the Third Man' became thc slogan of the 
Safety Week. 

It  was found that industrial television 
could be uscd to put ovcr industrial safcty 
with a n  impact which it would be difficult 
to equal with any othcr mcdium. 

A VERDICT of dcath by misadvcnture 
was returncd at  a Dewsbury inquest. hcld 
on 3 February. on William Pcppcr, aged 
38. a chemical process workcr cmploycd 
by  the Mirvalc Chcmical Co., Mirficld. 
Peppcr died as  the rcsult o f  acute pulmon- 
ary oedcma compatible with the inhalation 
of ammonia fumes. according to the 
evidcnce. 

A fellow plant operative. Richard Milton. 
said that while working at  thc naphthalcnc 
distillation plant a t  about  7.50 p.m. on 22 
January h e  heard a 'plopping' sound as  i f  

steam had blown. H e  saw Pcpper lying 
on  thc floor and fumes coming from the 
suction side of the comprcswr. H e  
managed t o  get Pevpcr out  of the building 
within three t o  four  minutes of hcaring 
the plopping sound. 

T h e  works manager said that it was dis- 
covered that a cross-hcad valve joint was 
leaking a t  two points and thc gas was 
coming out under pressure. T h c  coroner. 

who commcndcd Milton for his prompt and 
cficicnt action takcn in the face of considcr- 
able  danger, said that it had cmcrgcd that 
thcrc was n o  error  of manipulation by the 
dcceascd, and apparently there was no 
nicans by which anyone in chargc could 
havc anticipated such a fault. 

T H E  Birmingham and District Industrial 
Snfcty Group,  which has, since 1953, suc- 
ccssfully opcratcd an lndustrial Safety 
Training Centre. has now acquired premises 
of  its own within a short distance of the 
Birmingham City Ccntrc and is a t  present 
adaptins thcm for  use a s  :I new training 
ccntrc. Thcre  will bc a largc machinc room 
in which practical demonstrations and 
tuition can be given, a lecture and cinema 
room. and adequate open spacc on which 
it is hopcd to give instruction and training 
in the handling of powcr drivcn industrial 
trucks, fork lift trucks. ctc. It is proposcd 
to continuc thc prcscnt scriex of courses for 
powcr prcss opcrators. 

Othcr courses will bc organized for supcr- 
visors and forcmcn. clcctrical installation 
and maintcnnncc workcrs, fo r  thosc cngaged 
on lifting and slinging heavy objccts, and 
othcr subjccts whcrc a comprchen~ive 
coursc of training may bc  cxpected to 
rcducc thc risk o f  injury t o  operators. 

It is anticipated that the new centre will 
opcn in April of this year and a special 
syllabus is a t  prcscnt being prepared for  
distribution t o  safcty officcrs, work.; 
managers. pcrsonncl and welfare officcrs, 
ctc.. to acquaint them with the new pro- 
grammc. Copics will bc available tow:~rds 
thc cnd of March and will bc gladly sup- 
plied on application to thc honorary 
sccrctary of thc Group.  S.A.F.E. House. 22 
Summcr Road,  Acocks Grccn, Birmingham 
A" 

DECHEMA Annual Congrcs. 
T h c  D E C H E M A  annual congrcss will be 

hcld in Frankfurt am Main from 6 t o  9 
June. 1956. T h e  main thcmc of the series 
of plcnary lccturcs t o  be dclivercd a t  this 
congrcss will bc ' T h c  Basic Principles of 
Chcmical Enginccrinp a s  Applied to Chemi- 
cal R c a c t i o n ~  on a Largc Scale ". T h c  9th 
mecting of thc European Federation for  
Chemical Enginccring will also bc held in 
connection with the D E C H E M A  annual 
congrcss. 
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ANTI-COMPOSIT ION TABLES FOR CARBON 
COMPOUNDS. By H. H. Hatt, T. Pear- 
cey & A. Z. Szumer. Cambridge Uni- 
versity Press, 1-ondon. 1955. Pp. 191. 
21s. 

Tables of thc theoretical elcrncnt:~ry com- 
positions of series of organic empirical 
formulae are very familiar time-savers. The 
process of spoon-feeding the organic chem- 
ist is continued by this volume of anti-com- 
position tables which provides the reserve 
boon. By mcans of this conlpilation the 
found composition figures of a compound of 
unknown structure may be used to derive an 
empirical formula with the minimum of 
effort. The inevitable experimental error in 
elementary an;~lysis might at first sight ap- 
pear to limit the usefulness of such tables, 
but in practice this ambiguity is not serious. 
For  a number of test analyses, allowing an 
error margin of + 0.3. about 10 possible 
formulae were derived from the tables for 
each example. In every case, however, a 
knowledge of the context of the work elim- 
inated the obvious monstrosities to leave 
only two or  three firm possibilities. 

The gain in convenience over the trial 
and error procedure hitherto necessary is 
impres5ive. and the reassurance that no 
possible formula has been overlooked is a 
marked advantage. The arithmetic of the 
tables was carried out by an automatic com- 
puter and the results printed directly by a 
photolithographic process. a technique 
eliminating proof-reading errors. This 
volume covers compounds of  the composi- 
tions CH, CHO. CHS, and CHOS up  to 
those containing fifty carbon atoms. It 
is good to know that a further compilation 
covering nitrogen compounds is in prepara- 
tion. The book should obviously be avail- 
able to all organic research workers and this 
end is furthered by its remarkably low price. 
- -R .  A.  RAPHAEl.. 

T'HE CHEMIS-IRY OF- MIC.RO-OGANISMS. BV 
Arthur Rrackcn. Sir Isaac Pitman & 
Sons Ltd.. London. 1955. Pp. 343. 30s. 

'I'he modest title of this comparatively 
small hook gives all too little indication 
either o f  the wealth of fact which it contains 
or  of the facile manner in which many 
widely dilferont facets of thc general topic 
are presented. Despite the statement that 
this text is intended both for the qualified 
and the unqualified reader, probably only 
the former will be able to appreciate the 
volume of structural, biological, biochemi- 
cnl and to a lesser extent medical, technical 
and industrial detail which is probably as- 
scmbled here for the first time. Perhaps 
some impression will be conveyed by men- 
tioning that over the 13 chapters some 350 
leading references are given while the sub- 
ject index contains about 3.500 entrics. 

The emphasis is almost throughout on the 
derivation of the structural formulae or 
spccific organic compounds of microbial 
origin and the book makes no pretence to 
be ' practical ' either from the chemical c:r 
biological view-point. It is no mean 
achievement to  have welded into one entity 
chapters as diverse. as for example. ' Micro- 
Organisms and Enzymes '. ' The Story of 
Penicillin ', ' Pigments and Colourin~, 
Agents ' and ' Micro-Organisms in a Chang- 
in!: World ' (largely concerned with the study 
of micro-organisms on newer conceptions 
such as the tropolone system. cell adaptation 
and general aspects of antibiotics). 

Indeed the canvas is so large that logical 
cohesion can scarcely be expected and in- 
deed one finds a well-balanced account of 
penicillin succeeded by one on streotomycin 
and other antibiotics with emphasis on the 
elucidation of structure. This is followcd 
in turn by 'Pigments and Colouring 
Agents ' which incidentally contains no 
mention of yeast pigments and then by a 



542 THE CHEMICAI, AGE 3 March 1956 

valuable semi-systematic account of alipha- 
tic, aromatic and hetcrocyclic compounds of 
microbial origin. At a late point the 
'inorganic' chemistry of micro-organisms is 
discussed although actually much even of 
this chapter is dcvotcd to a miscellany of 
organic compounds such as gliotoxin chlor- 
amphenical, - aspergillic acid, geodin and 
griscofulvin. The latter is re~resentative cjf a number of compounds which some may 
think are discussed at  somewhat dispropor- 
tionate length as compared. say, with ycast 
fermentation which is quite briefly dismissed 
in Chapter IV but even if this be thc case 
the accounts are always clear, amply illus- 
trated and refreshingly up-to-date and accu- 
rate. 

Without doubt this is a book which for 
it7 topicality, size, price and information 
value deserves to be widely read and con- 
sulted. It probably has no rival in terms of 
convenience and coverage even among much 
larger works.-A. H. COOK. 

METHODEN DER ORGANISCHEN CHEMIE. HOU- 
ben-Wcyl). 4th Edition, Volume IX. 
HERSTELLUNG UND UWANDLUNG VON 
SCHWEFEL-, SELEN-UND TELLURVERRIN- 
DUNGEN. General Editor, E. Muller. 
Gcorg Thiemc Verlag, Stuttgart. 1955. 
Pp. xxxxi + 1337. D M  218 (Subscrip- 
tion Price DM 196.20). 

Organic compounds containing sulphur 
are of unusual interest not only for the 
academic worker but also in industry. Dye- 
stuffs, rubber accelerators, pesticides and 
chemotherapeutic agents containing this 
element are becoming of incrcasing impor- 
tance and recent work has shown that sul- 
phur compounds also play a major part in 
biological processes. It is therefore sur- 
prising to find that the documcntation of this 
branch of organic chemistry has received but 
scant attention: there is little to guide the 
research worker through the complex maze 
of sulphur compounds apart from a few 
isolated rcvicw articles and a book on the 
oxygenated derivatives. Volume IX of the 
new edition of ' Houben ' will therefore re- 
ceive a warm wclcomc. 

Most textbooks of organic chemistry re- 
gard sulphur as a poor relation of oxygen 
and pay little attention to the fascinating 
complexity of the derivatives of the former 
element. This complexity is due to the 
larger number of valency states exhibited by 
sulphur. as well as to the greater stability 
of the sulphur-sulphur bond; both thcsc fac- 

tors not only increase the diversity of sul- 
phur compounds but also explain the high 
reactivities of many of these substances. The 
task of surveying this large field is of no 
mean magnitude, and the compilers of this 
volume. arc to be congratulated on the way 
in which thcy havc impresscd order and 
clarity on a vast mass of material. 

In this book the organic compounds of 
sulphur are arranged in order of the valen- 
cies exhibited by this element, and the 
volume thcrcfore opens with chapters on 
mercaptans, thiophenols, hydrogen polysul- 
phidcs, disulphidcs, polysulphides, thio- 
ethers and ethylene sulphides. A section 
on sulphonium compounds is of special 
interest in view of the importance of these 
compounds in biological methylation. It 
is followed by chaptcrs on mercaptals. sul- 
phoxidcs, sulphones, sulphcnic acids. sul- 
phinic acid and the dcrivatives of these com- 
pounds. In vicw of the importance in in- 
dustry of the sulphonic acids and their 
derivatives. it is not surprising to find that 
more than 300 pages. are dcvoted to this sub- 
ject. Hcre the material extends over several 
chaptcrs, one of which gives a useful survev 
of sulphochlorination with a mixture of sul- 
phur dioxide and chlorine. Later chapters 
deal with thiosulphonic and thiosulphinic 
esters, thioaldehydcs and thioketones, and 
mono- and di-thiocarboxylic acids. The 
section on sulphur compounds cnds with a 
lengthy chapter on carbonic acid derivatives. 
which supplements the discussion of sulphur- 
free carbonic acid derivatives found in 
Volume VIIT. 

The last 300 pages are devoted to the 
organic chemistry of selenium and tellurium. 
This is discussed in some dctail and the re- 
viewer was surprised to find that so much 
rcscnrch had bccn donc on thcsc toxic and 
often highly unpleasant compounds. Tt IS 

clear. howcver. that manv saps rcrn:tin to 
bc fillcd beforc a dctailcd com~arison can 
be drawn between the organic chemistry of 
these elements and that of siilnhur. 

In most of the chaptcrs the literature has 
been survcyed up to thc end of 1954. though 
some of the articles give more recent refer- 
ences. The careful coverage of the patent 
literature dcservcs special mention. As in 
previous volumes of the ncw ' Houbcn ' the 
text is clear and concise, frequent use being 
made of tables. The rcviewcr and his col- 
leagues havc found this book of consider- 
able value in their researches and can re- 
commend i t  with confidence.-J.C.P.S. 
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papers on colloids and allied chemical fields, 
Dr. Hauser received citations and honours 
from scientific societies throughout thc 
world. He was a fellow of the American 
Association for the Advancement of 
Science, American Institute of Chemists, 
institution of the Rubber Industry (London). 
and the New York Academy of Sciences; 
and a member of the American Chemical 
Society, National Research Council, Ameri- 
can Institute of Chemical Engineers and the 
Society of the Chemical Industry (London). 

Bryce & Rumff 
Messrs. Bryce & Kumf, chemical mer- 

chants, 62 Robertson Street, Glasgow, C2, 
announce the death of their principal, Mr. 
Q. C. Russell, who had a life-long connec- 
tion with the chemical trade. I t  has beea 
decided that Mrs. Russell, who has for 
many years been actively associated in run- 
ning the business. will continue to manage 
it and that it will be carried on as before. 

KnockdRating of Petrol 
Two British Standards Published 

T H E  British Standards Institution 
announces publication of a new volume 

'Determination of Knock-rating of Motor 
Fuel' comprising two standards; B.S. 2637 : 
Determination of Knock-rating of Motor 
Fuel (Motor Method), and B.S. 2638: Deter- 
mination of Knock-rating of Motor Fuel 
(Research Method). 

It has been demonstrated through years 
of research that no single laboratory test 
can be used as an accurate measure of the 
knock characteristics of a motor fuel. The 
tendency of the fuel to knock varies in 
different engines and depends on the weather 
conditions, the adjustment of the spark, 
carburettor, etc. and the design, condition. 
load and particularly the speed of the 
engine. When used in a given engine, the 
complete knock characteristics of a given 
motor fuel can be determined only by 
running the fuel in that engine under 
varying operating conditions. 

R.S. 2638. Deterrninntion of Knock- 
raring of Motor Fuel (Reserrrch Method). 

This is technically identical with IPI26/55 
and technically equivalent to A.STM 
D.908-53. 

The Research Method of Test, which is 
also known at the CRC-Fl Method. is 

intended for determining the knock 
characteristics of fuels for use in spark- 
ignition engines in terms of an  arbitrary 
scale of octane number (ON) under rela- 
tively mild conditions. 

The Research ON of a fuel must not be 
taken as a measure of the performance of 
the fuel in any engine, but may be used 
in conjunction with the Motor ON, B.S.OOO1, 
to  determine the 'sensitivity' of the fuel, 
that is, the difference between its research 
and motor ON. This is a measure of the 
response of the fuel to a s~ecific chance in 
the' severity of engine conditions. 

- 
These two British Standards are published 

in one volume which is available from the 
British Standards Institution, Sales Branch. 
2, Park Street, London. W.1. price 61-. 

Iso-Flow Orders ' 

RECENT orders for Petro-Chem Iso-Flow 
Furnaces placed with the British Licencees. 
Rirwelco Ltd., of Chester Street, Aston, Bir- 
mingham. include units for installation at 
Bahrain, Grangemouth, Stanlow and Elles- 
mere Port. 

E. B. Badger & Sons Ltd. have placed an 
order for a Radiant Convection type hot 
oil heater for heating heavy alkylate from 
525 to 650°F with a throughput of 290,000 
Ib. per hour. The furnace will be oil fired. 

Caltex Services Ltd. have ordered for one 
of their associated companies a Radiant 
Convection type fractionator and reboiler 
heater for heating hydrocarbon liquids with 
40 per cent vaporization a t  an outlet tem- 
perature of 540°F and a throughput of 
27 1.000 Ib. per hour. 

Cabot Carbon Ltd. have ordered a 
Radiant Separate Convection type heater for 
heating carbon black raw material at Elles- 
mere Port and George Wimpey & Co. Ltd. 
have ordered an all Radiant type heater 
for heating Dowtherm to an outlet tempera- 
ture of 617°F at the rate of 46,000 Ib. per 
hour. This will be gas fired. 

Brazilian Nitro-Fertilizers 
Brazil's first nitro-fertiliser factory, now 

under construction, is expected to be in 
production by August 1956. The factory 
will use residual gases from the adjacent 
refinery and will cost some !$7,000,000. 
Scheduled daily output is 375 tons of ferti- 
lizer. This is more than Brazil's present 
consumption. 
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Publications & 
T H E  British Plastics Year Book, which is 
claimed to  be the only classified guide to 
products and manufacturers in the plastics 
industry, has this year been revised and ex- 
tended to 740 pages. As before, it is 
divided into nine sections of which three 
are devoted to classified lists of manufac- 
turers and suppliers of materials, finishing 
products and equipment. A further section 
contains a list of trade and proprietary 
names connected with the plastics industry, 
covering materials as well as finishing pro- 
ducts. Each trade name is followed by .I 

definition of the product, the manufacturer 
concerned, and, where the manufacturer is 
overseas, the country of origin. A glossary 
of technical terms used in plastics is also 
included in this section. In the names and 
addresses section are listed nearly 4,000 
firms associated with plastics, grouped into 
countries. Names and positions of promin- 
ent people in the industry are given in the 
Who's Who section. * * 
RECOMMENDED practice when alumin- 
ium is used in contact with other materials 
is described in the ADA Information Bulle- 
tin No. 21, 'Aluminium in Contact With 
Other Materials ', published by the Alumin- 
ium Development Association, 33 Grosvenor 
Street, London W1, price 2s. The self- 
healing oxide film on aluminium gives this 
metal good corrosion resistant properties. 
When, however. it is used in conjunction 
with other materials some simple precau- 
tions are sometimes required, and this pub- 
lication gives these precautions. A brief 
description is given of the causes and types 
of corrosive attacks and it discusses the practi- 
cal means of preventing corrosion, such as 
use of inhibitors and jointing compounds. 
the method of cathodic protection, the use 
of cladding and metal spraying, and refers 
to the advantages of all-aluminium construc- 
tion. A section of the publication describes 
the behaviour of aluminium in contact with 
specific materials such as  iron and steel, non- 
ferrous metals, and nonmetals. 

+ * *  
ADVANTAGES and disadvantages of 
silicone rubbers are discussed in a brochure 
'A Pattern to Make It Possible', published 
by the Dunlop Rubber Company, Cam- 
bridge Street. Manchester 1. The one great 

Announcements 
advantage of silicone rubbers, says the 
brochure, lies in their retention of physical 
properties over a wide range of tempera- 
tures. In their outward characteristics 
silicone rubbers are similar to conventional 
rubbers; they can be stretched, bounced and 
deformed, and can be converted by mould- 
ing, extruding, calendering or  spreading 
into a variety of forms. Photographs in this 
brochure illustrate the use of silicone 
rubbers in scientific research. and in the 
chemical, pharmaceutical, electrical, engineer- 
ing, motor, printing and radio industries. 
On the last page is a warning about certain 
limitations inherent in silicone rubbers. 
They are not suitable for use with kerosine, 
petrol o r  aviation fluids, and should not be 
used with live steam at  pressures exceeding 
a few pounds per square inch. 

A NEW electronic thermometer manufac- 
tured in Germany by Ultra Kust Geratebau 
is now being marketed in this country by 
Headland Engineering Developments Ltd.. 
164-8 Westminster Bridge Road, London 
SEI. Four models are available a t  present, 
covering the temperature ranges 25°C :o 
45°C (for medical use), -10°C to llO0C, 
-50°C to 160°C and 0 ° C  to 210°C. On 
request they can be supplied with Fahren- 
heit markings. The prohe element is a 
germanium based alloy semi-conductor 0.25 
mm in diameter. Exchange can be effectcd 
rapidly. Extension cables of any length 
can be fitted. The instrument is about the 
size of a folded $ plate camera and weighs 
less than 23 Ib. It operates off a I+ volt 
standard torch battery and a 22.5 volt 
hearing aid battery. Accuracy is ciairncd 
to be of the order of 5 1 "C. The distribu- 
tors claim that -temperatures of emulsions, 
solids. liquids, powders and gases can be 
measured in a matter of secoods. 

NEW qualitative and quantitative methods 
or improvements in existing analytical tech- 
niques involving the use of iodine and its 
compounds are described every month in 
the scientific literature of the world. The 
Chilean Iodine Educational Bureau has now 
published a bibliography which classifies 
367 of the more important papers pub- 
lished during a period of two years, 1953- 
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1955. Their subjects range from thc dcter- 
mination of the edibility of fish to  the estim- 
ation of lithium in air. The  list of refer- 
ences is numbered and arranged alphabetic- 
ally according to the names of the elements. 
radicals and compounds which are  deter- 
minable by the new procedures. Following 
the list is an index t o  the headings of the 
divisions in the bibliography. 

ALIPHATIC di-esters have been found by 
Esso Petroleum Co. Ltd., 36 Queen Anne's 
Gate. London SWI. to provide a solution 
to the problem of lubricating modcrn jet 
engines says an article in the current issue 
of the Esso Mngnzitir. Tn modern aircraft 
great variations of temperature a rc  often 
encountered in a very short time. Ground 
heating equipment and flight cooling appar- 
atus can reduce this tcniperaturc r a n g ,  but, 
says thc articlc. it is clearly preferable that 
lubricating oils for  aircraft should be inde- 
pendent of the need for  such equipment. 
It was found that n o  one petroleum oil 
could be produced capable of mceting all 
the requirements. The  lubricant had tn be 
such as  to  enable a jet engine to  start 
-40°C. and to providc efficient lubrication 
for  vcry high temperature bearings (around 
300°C). and give equivalent performancc in 
propeller reduction gears to that of current 
aviation piston engine oil. After many 
substances had bcen tested. certain di-esters 
\%.ere found to have the neccssary proper- 
ties. and eventually a ncw lubricant was 
evolved and given the name EEL 3. The  
writer says that the efficiency of this oil has 
heen proved by many hundreds of thou- 
sands of flying hours. It is now known a s  
Esso Aviation Turbo Oil 35. It is used in 
all the latest British military ?:IS turbines 
and is thc accepted lubricant on which 
currcnt cngine designs arc based. 

ACID. alkali. oil and s'olvcnt rcsisting 
c2mcnts and coating compounds are dcs- 
cribed in a Icaflct publishcd by Acalor 
(1948) Ltd., Kelvin Way. CI-awlcy. Susscu. 
These include the latcst types of synthctic 
rcsin cements and plastics conipounds and 
membranes. Among formulations which 
may bc mentioned al-c: Acolor No. 1 I anti- 
corrosive cement for resisting dilute acid 
and alkaline conditions. Acolor No. 21 
which is resistant to both acids and alkalis 
and is for application to concrete, steel, 
\i.ood ctc. and Acalastic PLE which is apoly- 

thcnc matcrial suitable for tank linings and 
fume ductinps. Enquiries can be answered 
by the Acolor advisory service which. it 15 

cl;~in>ed. consists of a qualified staff of cor- 
rosion specialists. 

GONTROLI-ED crystallization b> thc 
Krystal proccss is the subject of a ncw 
brochurc pi~bli.shcd by Thc  Power-Gas 
Corporation. Stockton-on-Tccs. This pro- 
cess was invented by Finn Jcrcmiasscn. a 
Norwegian cnginccr and physical chemist. 
and is sometimes known as  the ' Jcremias- 
sen ' or  ' Oslo ' proccss. A supersaturated 
solution of uniform tcmpcrnturc is con- 
ductcd upw:~rd through a dense bed of 
crystals. which arc held in suspension by 
this upward flow of liquor. This arrange- 
nicnt providcs an automatic classifying 
action as the Iargcst crystals are  suspcnded 
in the bottoni laycr of the bed and the 
smallcst crystals in the top layer. The  
plant is ;tvailable in several different forms 
to suit ciilTcrc~it purposes. T h e  cooling 
crystallizer is used ni;~inlv for salts which 
have steep solubility curves. c.g., copper 
sulpliate pcntahydr;~tc and magnesium sul- 
phatc hcplahydrntc. Advantages may be 
obtained in the v:~cuu~ii crystallizer procesc 
by making llse of the hc:lt of crystalliza- 
tion if positivc. In this variation of the 
proccss cv;~por;~t ion and crystallization take 
place in nnc vcsscl. bringing an immediate 
saving in thc floor space occupied. Poucr-  
G;IS hold the manufacturing rights for the 
Krystal apparatus for the whole world. ex- 
cluding thc North and South Americ:tn cnn- 
tincnts ant1 Scandin:~via. 

W H A T  arc bclicvctl t o  he the first dat.1 
to bc p~~blis l icd on the manufacture of pol!- 
propylcnc by ;I new catalytic technique are  
contained in Belgian patcnt 538.782, filed 0 
Junc 1955 ;ind pi~blishcd 8 Dccembcr 19.55. 
The  patcnt was issued to Karl Zicglcr of 
Germany and the Montecatini Company c-,f 
It:~ly and describes the proccss. giving 31 
cxamplcs. dctails of catalyst, proccss condi- 
tions and properties of the polymer pro- 
duced. Belgian patents are  granted with- 
out examination for  validity and arc fre- 
quently available before patents in othcr 
countries. A transl;~tions of this patcnt has 
bcen prcpnrcd by Chcmonomics Tnc.. 170 
Park Avenue. New York 17. NY, and is 
available a t  a price of 545.00. Further de- 
tails can be obtaincd from Chcmononiics. 
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Next Week's Events 
MONDAY 5 MARCH 

RCI (London) 
London : <:hcmical Society's Rooms, 

Hurlington Housc. Piccadilly W I ,  6.30 p.m. 
'The Production & Uscs of Scqucstering 
Agents' by J. T. Aiken. Ph.D.; R. L. Smith, 
B.Sc.. Ph.D., A.K.I.C.; ant1 N. E. Topp, 
R.Sc.. Ph.D.. A.R.I.C. 

The Chemical Society 
Leiccstcr : Univcrsily Collcgc. 4.30 p.m. 

'Liquid Cryst;tls' by Profcssor Brynmor 
Joncs. Ph.D.. Sc.D., F.R.I.C. 

Cardiff:  Department of Chcmistry. The  
University. 5.30 p.m. 'Melting & Crvst;~l 
Structure' by Profcssor A. R. Ubbclohdc. 
M.A.. D.Sc.. F.K.S. 

SCI (Yorkshire) 
Lecds: Chcmistry I'hcntre. T h e  Univer- 

sity. 6.30 p.m. 'Ncw Dcvclopnicnt~ in Inor- 
ganic Chcmistry' by Professor K. S. Nyholm. 
D.Sc.. F.K.A.C.I.. A.R.I.C. 

TUESDAY 6 MAKCH 
Society for Analytical Chemistry 

Birmingham : 7'hc Univerhity, 7 p.m. 
'Modern Qualitative Analysis 8; Industrial 
Pr;rctice' by Profcssor Dr. C. J. van 
Nicuwenburg. 

Royal Institution 
I.ondon: 21 Albcrmarlc Strcct W1. 6 p.m. 

'Colloids & Thcir Rchaviour' by Sir Eric 
Ridc;~l, M.H.E.. M.A.. D..%.. F.R.S. 

lnutitution of Chen~ical Knk' '~ncers 
London : C;eolo~ical Society. Rurlington 

House. Piccadilly WI. 5.30 p.m. '7'hc 
Dcvelopn~cnt of Miucr-Settler Equipment 
for Liquid-l.iquid Extr;iction' by R. T. Bell. 
;ind F. Kobcrts. H.Sc.. A.I.C'hcni.1'. 

WEDNESDAY 7 MAKCH 
Institution of Che~nical Engineers 

Birmingham : Mitllancls Inslilutc. 6.30 
p.m. 'Rcccnt I)cvelopmcnts & Their F u t ~ ~ r c  
Trendc in P e t r o l c ~ ~ n ~  Kcfining .l'cchnolngy' 
by F. W. H:irvcy. 

RIC (London) 
1-ondon : ('hclsca Polytechnic. Manrcs:~ 

Koad SW3. 6.30 p.m. 'Analytical Chcmistry. 
Chemical Analysis & the Analyst' by R. C .  
Chirnsitle. F.R.I.C. 

Reitding: The  Univcrsity. 7.30 p.m. 
'Rcccnt Aclv;~ncc.; in Acctvlcnc & Allcne' 
by Profcssor E. K. H. Jones. Ph.D.. D.Sc., 
F.R.I.C.. F.K.S. 

Royal Society of Arts 
1-ondon: John Atl;~m Strcct. Adelphi 

WC?. 2.30 p.m. 'Thc Dcbt of Chcmstry 
to Mcdicinc' by Sir Charles Dodds. M.V.O., 
M.D.. D.Sc., F.R.I.P.. F.R.S. 

THURSDAY 8 MARCH 

RIC (London) 
London: West Ham College of Tech- 

nology. Romford Koad E l  5 ,  'Chromato- 
graphy' by Tudor S. G. Jones, B.Sc., Ph.D., 
A.R.I.C. 

The Chemical Society 
Dundce: Queen's College. 5 p.m. 'Chemi- 

cal Engineering & its Place in the University' 
by Profcssor K. G. Denbigh, Ph.D., F.R.I.C. 

SCI (Rristol) 
Bristol : The  Univcrsity, Woodlands 

Koad 8, 7 p.m. Annual general meeting. 
SCI (London) 

Southampton : Chcmistry Department. The  
University, 7.30 p.m. 'The Production & 
Properties of Titanium & Its Alloys' by Dr. 
N. P. Inglis. M.1.Mech.E.. F.I.M. 

I-.RIDAY 9 MARCH 

Royal Institution 
London: 21 Albermarle Street Wl .  9 p.m. 

'Radioactive Isotopes & Thcir Applications' 
by P. I. Dee, C.R.E.. M.A.. F.Tnst. P., F.R.S. 

Oil & Colour Chemists' Association 
Liverpool : Bradford Hotcl, 6.30 p.m. 

'Styrcnated Alkyds' by E. A. Bcvan, B.Sc., 
F.K.I.C.; W. Moon. A.M.C.T.. A.R.1.C; 
and M. J. Heavers. 

The Chemical Society 
Hirmingham : The University. 4.30 p.m. 

'Son~c  rcccnt Trends in the Synthesis of 
Coloured Substanccs' by Dr. H. T. Howard. 

I)ublin : ,frinity Collegc. 7.45 p.m. 'The 
Spontancous Formation of Structure in 
Solutions of High Polymers' by Dr. (3. 
Robinson. B.Sc.. F.R.I.C. 

Swnnsca : Chcmistry Department. Thc  
Ilnivcrsity. 5.30 p.m. 'Soriic Rcccnt 
Devclopmcnts in the Chc~nistry of Free 
Radicals' by Profcssor D. H. Hey. D.Sc.. 
F.K.T.C.. F.R.S. 

SATURDAY 10 MARCH 
Institution of Chen~ical Engineers 

Manchestcr : Rcynoldr Hall, College of 
Technology. 3 p.m. 'Efficiency & Wetting 
Characteristics in Perforated-Place Columns' 
by Profc\sor F. H. Garner, O.B.E.. R.Sc.. 
Ph.D.. M.1.Mcch.E.. F.R.I.C.. M.I. Chem.E.: 
S. R. M. Ellis. Ph.D.. F.R.I.C.. A.1.Chem.E.: 
and J. W. Hill. A.1.Chem.E. 
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Law 8 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 o r  Charge. as  described 
herein, shall be registered within 21 days after its 
creation. otherwise it shall be void against the 
liquidator and any creditor. The Act also provides 
that every company shall, in making its Annual Sum- 
mary. s ~ c i f y  the total amount of debt due from the 
company in respect of all Mortgages o r  Charges. The 
following Mortgages o r  Charges have been so  regis- 
tered. In each case the total debt. as specified in the 
last available Annual Summary. is also given-marked 
with an *-followed by the date of the Summary but 
such total may have been reduced.) 

PLASTICS IMPROVEMENTS LTD., Worthing. 
-24 January. debenture to Martins Bank 
Ltd. securing a11 moneys due or to become 
due to the bank; general charge. 

THOS. CLARKE & SONS (CLARDYB) LTD., 
Loughkorough, dyers.-20 January, charge. 
to Barclays Bank Ltd. securing all moneys 
due or  to becomc due to the bank; charged 
on dyeworks, seven cottages and n house at 
Devonshire Square. Loughborough. f5.500. 
20 May 1955. 

Satisfaction 
BARBADOS GAS CO. LI'D.. London EC.-- 

Satisfaction 27 January, of debenture4 rcgis- 
tered 22 April 1947. 

Increases of Capital 
SHELL CHEMICAL CO LTD, St. Helcns 

Court, Great St Helens, London EC3, in- 
creased by £7,000.000, in f l  ordinary 
shares, beyond the registered capital of 
£ 3,000,000. 

G. W. (PHARMACEUTICALS) LTD., 180 
Chadderton Road, Oldham, Lancs, increased 
by £1,000, in £1 ordinary shares, beyond 
the registered capital of £500. 

EDWARD GURR LTD.. manufacturers of 

makers. coke. tar and gas production. tar 
distillers, etc., Chemical Works, Sandycroft. 
Chester. increased by £80,000, in E l  shares 
(ordinary), beyond the registered capital of 
£ 100.000. 

Changes of Name 
BRITISH PETROLEUM CHEMICALS TRUSTEES 

LTD. Devonshirc House, Mayfair Place. 
London Wl,  to British Hydrocarbon Chemi- 
cals Trustees Ltd., on 30 January 1956. 

New Registrations 
Fi5on.s Properties Ltd. 

Privatc company (561,538). Capital 
fl.OOO in f l shares. T o  acquire land, ctc 
Subscribers (each with onc share): S. A. 
Soore Smyth and Marian Beadle, of 6. 
Austin Friars. London, EC2. 

J. & J. Colman Ltd. 
Privatc company (56 1,568). Capital f 100. 

To carry on (intcr alia) the business of 
chemists. druggists. drysaltcrs, oil and colour 
men. manufncturcrs and converters of and 
dc:~lcrs in starch, starch products, mustard. 
mustard products, chemicals, drugs, soaps, 
perfumcry, toilet preparations; blue and 
other colours; polishes. dressings and black- 
ings etc. Subscribers (cach with one share): 

A. M. Bell and G. G .  Williams of 18 
Austin Friars. London EC2. 

Reckitt & Sons Ltd. 
Private company (561,576). Particulars 

;Ire similar to J. & J. Colman Ltd. (q.v.). 
(Capital f 100 in f l sharcs). 

Nugget Polish Co. Ltd. 
Private company (561,573). Capital f 100 

in £1 shares. Other particulars are similar 
to J. & J. Colman Ltd. (q.v.). 

pharmaceuticals. drugs. etc. 42 Upper 
Richmond Road. London SW14, increased 

Harshaw Chemicals Ltd. 

by f24,000, in £1 ordinary shares, beyond Private compnny (561,226). Capital £100 

the registered capital of E1.000. in £1  shares. To carry on the business of 
manufacturing, disposing and marketing of 

SWAN CO' LTD' 40 Brazennose chemical and rclated substances of all kinds 
St, blanchester. increased by f9,000 in £1 etc. Subscribers: T. P. Walmsley and 

the registcred Geoffrey G.Williams, of 18 Austin Friars. 
capital of £6,000. London EC?. The first directors are not 

R. GRAESSER LTD. manufacturing chemists. named. 
carbolic acid manufacturers, pierie acid [continued on pane 552 
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-- - -  - - - -- - - -- - - -- 

SAFETY IN TIIE CIlERlICAL INDUSTItY 
Articles on Non-sparking Tool$. Safe I;loors, Bursting Discs. Fire Precautions, Protective 
Clothing, ctc., have and will be rcxularly appearing in THE CHEMICAL AGE. 

Readen are invited to send the name and addrew of any executive interested in these 
important subjccts. A specimen copy will bc 4ent free on request. Applications should , be made to :-- 

I 'THE I'UBLISHER, 
THE CHEMICAL AGE. 

154, Flcct Street, Idondon. E.C.4 i---- - - - - 

Manufacturcr~' A ~ c n t s  for: /tnporrcrs of Produce from: 

C H I N A  
M o  D o  EWART AND Coo LTDo 
15 DEVONSHIRE ROW, BISHOPSGATE, LONDON. E.C.2. 

Telephone Rr\lr~rprparr 4133 (10 Irtrr\) T t  lc I Lotlcb~n ,5466 Telt~pnrnrs otrd ( a h l e ~  "Jasmrne London" 

BLEACHING AGENTS 
Wr i t e  Dept. BIZ4 for further details 
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W e e l s  */' industry the worId ooer are tu~ned 

ELECTRIC 
MOTORS 

in the paint, unrnish nnd chemical ~uorks 

Whenever a power drive is are helping to increase produc- 
needed, there is a BTH motor tion. Over half- a -  century's 
that will do the job efficiently experience of this branch of 
and economically. In industries electrical engineering enables 
all over the world, BTH motors RTH to offer the motor with the 

mounting, enclosure, rating, and 
performance best suited to the 

application. 

B TH factories arc 

csccptionally z~fell  equipped 

to make hoth 

STANDARD and SPECIAL 

machines i n  large quantities 

T H E  1 1 BRITISH THOMSON-HOUSTON 
Member of the MI group of companies 

C O M P A N Y  L I M I T E D .  R U G B Y .  E N G L A N D  I 
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1- 
BY USING THE A 

44STOCKDALEw i 
TURBO AGITATOR i 

T h e  specially designed Agitator, 
by virtue of its inherent design. 
entirely eliminates the need for 
t h e  t r o u b l e - c a u s i n g  b o t t o m  
bearing. 
Our Dcvclopmcnt Department 
will advise you on designs. 

LONDON ROAD SOUTH I'OYNTON CHESHIRE 

Telephone POYnton 2601 2. 
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