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" Fluor acid air is procured by dissolving the earthy 
~ubstance calIedJluor in vitriolic acid. 
This kindof air extinguishes a candle and, like vitriolic 
air, one measure of it saturates two of alkaline air. 
It is peculiar to this kind of air to dissolve glass 
when it is hot. 
It seems to consist of a peculiar acid vapour, united 
to the strong substance of the fluor; for water being 
admitted to it absorbs the acid vapour, and the stony 
substance is deposited. By this means it exhibits an 
amusing appearance, whether water be admitted to 
a glass jar previously filled with that air, or the 
bubbles of air be admitted, as they are formed, to a 
quantity of water resting on mercury." 

pearance 
So, in 1797, ~os'e$h Priestley described a great variety of fluorides of high purity, free 

I his early observations on hydrofluoric acid to from all stony substances, for which the 
I 
I students at the New College in Hackney, and B.D.H. sales departments will happily quote 

recorded them under the title of Heads of Lec- for deliveries by,the pound, the cwt. or the ton. 

tures on a Course of Experimental Philosophy. . - Such fluorides are used industrially for 

Today, using fluor acid air dissolved in aqua - +' an sorts of purposes from increasing the light 

destillata, and costly vessels of silver and piat!- transmitting properties of lenses to aiding the 

num, B.D.H. chemists makevast quantitik 6f 3rsck~ction of atomic energy. 'I 
I " i 
1 '? B.D.H. LABORATORY * CHEMICALS : 
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used in the manufacture and formulation of a 

wide range of important products, including 

dyes 

I morpholine 

non-ionic detergents 

spinning lubricants 

foam stabilizers 

I shampoos 

accelerators 

synthetic lubricants 

hydraulic fluids 

The materials can also be used as 
humectants, plasticisers and mould release agents 

Full information and samples on request to: 

SOUTH!-RN DIVISIONAL SALtS OFFICE 

76 STRAND, LONDON, W.C.2. 
Telephone : COVent Garden 301 1 

NORTHERN DIVISIONAL SALFS OFFICE 

1441146 DEANSGATE. MANCHESTER 3 
Telephone: Blackfriars 4852 

A 

170 Piccadilly, London, W.1. 

Teleplione: MAYrair 661 8 
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Oils  and e~ercses 

'Florube' oils and greases have 

remarkable resistance to chemical attack. 
They may be used to impregnate 

gland packings, or as lubricants in valves, 
pumps and fans handling materials 

such as nitric acid, oleum and chlorine. ,,/@' 
Their resistance to oxidation under all// 

conditions allows them to be used in 
instruments employed with 

oxygen, chlorine, fluorine, etc. 
The oilsdare particularly useful 

for flow meters and manometers. 

Far further information please consult : 

IMPERI-Y urxr.,TssCAL I N D U S T R I E S  LIMITED,  LONDON, S.W.1 

'Florube' is a r r mwk of Imperial Chemical Industries Limited 
.? .-.? 
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Civil Engineering REPRESENTING CURRENT PRACTICE in England, F. J. 
Crabb's revised edition of J. M.  Rodger's 'Civil 
Engineering Drawings, Specifications and Quantities' 

Drawings describes the preliminary work on civil engineering 
contracts and the drawings required for engineering I 
works in general. The laws of contracts so far as 

Specifications and they affect engineers and contractors are summarized. 
and a complete set of conditions of contract followed I 
by typical specification clauses is included. 

Quantities ~ 
Ful1.v illustrated. 26s. [postagr pu;tlj 
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Trpa 1621102 TCWD 2 stage 

water-cooled " O i l  Free '' Com- 

pressor. 18 c.f.m. of free air 

delivered at 60 Ib.lrq. in. 

Due t o  the unique 
design features of 

Northey positive Rotary 
Compressors and Vacuum 

Pumps, there is a complete 
absence of frictional contact. v N o  oil is necessary in the 

compression chamber, so that the 
air is delivered free from oil and oil 

vapour. 

For details of this highly successful and widely 
used equipment wr i te to:  

ALDER ROAD PARKSTONE 

P O B L E  D O R S E T  

T E L E P H O N E  P A R K S T O N E  4 9 0 0  
(2 LINES) 

..CROMIL & PIERCY LTA 

REGD. CROMIL 

M ILBURN HOUSE 
"E" FLOOR 

NEWCASTLE- ON -TYNE 
Tel.: 2-7761 

For all types of 

I BOILERS - I 
D U R A B  
EFFlCl  

Patents 

207 123 
490306 
58 1396 

I l l T Y  
ENCY 

A I R  S P A C E  
D E S I G N E D  TO 

S U I T  D R A U G H T  
A N D  F U E L  H E A T  

RESISTING M E T A L  

COLLINS IMPROVED 
FIREBARS LTD. 

51 THE MALL . EALlNG - LONDON . W.5 
Tel: EALING 4070 
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The Carbinert Bayonet Heater is a compact 
steam heating unit capable of withstanding 
internal steam pressure of 40 lb/sq. in. 
It is available in sizes from I '  to 6' in length and 
I.$" to 4" bore. It is easy to fit, simple to use, 
works equally well horizontally or vertically and 
can he installed in places which preclude 
the use of the conventional plate heater. 
Under service conditions, the CARBINERT 
Bayonet Heater has proved cheaper to instal and 
operate than any other comparable type of heater. 
It is being adopted extensively for heating 
all types of chemical vessels and is particularly 
useful in small plating tanks (excluding chrome) 
and small pickling tanks. 

Our Engineers will be pleased to disnrss the 
application of CARBINERT to your particular need. 

Enquiries to  : NORTHFIELDS . WANDSWORTH PARK . LONDON S.W.18 VANdyke 2366 

CH I17lA 
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BRIT ISH TAR PRODUCTS 
L I M I T E D  

MAKERS OF 

P H E N O L  ORTHO CRESOL 
M ETA-CRESOL 

I 
I ANTHRACENE OIL 

C R E S Y L I C  ACIDS j NAPHTHALENE 
I 
I *----------------------------------------------------------------------------* 
I 
I 

TOLUOLE XYLOLE I CYCLOHEXANOL 
SOLVENT NAPHTHA i CYCLOHEXANONE 

P Y R I D I N E  j METHYL CYCLOHEXANOLS 

SALES OFFICE 

418* GLOSSOP ROAD SHEFFIELD 10 
Telephone : 60078-9 Grams : " Cresol, Sheffield I0 " 

. . . the highly activated 

Carbon for ALL 

Decolourising purposes 

THE CLYDESDALE CHEMICAL CO. LTD. 
142 QUEEN STREET . GLASGOW C.l Phone: CENtral 5247i8 

Grams: "Cactus" Glasgow 
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ATOMIC POWER 

D EMAND for uranium metal for nuclear power production is 
increasing rapidly. It is also obvious that the early estimated quantities 
for this purpose are likely to be very much greater now that so 

many atomic power plants are envisaged. There is, too, the military demand 
for uranium metal which has recently been estimated, very conservatively 
it is felt, at between 10,000 and 15,000 tons a year. 

Uranium is widespread in the earth's crust in an amount estimated at 
0.0003 per cent. Fortunately it also occurs in more highly concentrated 
deposits for extraction economically. The other element which can be used 
as an atomic fuel is thorium. I t  is three or four times more abundant than 
uranium and much more accessible, but it tends to  occur less frequently in 
deposits of uniform grade. 

However, at a recent meeting of the American Nuclear Society in Washing- 
ton, a com~nercially feasible method of extracting thorium from the sand 
in which it is found, was reported. The method was developed on 'slurries ' 
of monazite sand sent to the US Atomic Energy Commission's Oak Ridge 
National i-aboratory by Brazilian processors. The material, of a treacly 
consistency. averaged 39 per cent thorium by weight and according to an 
AEC spokesman, virtually all the thorium was recoverable by a chemical 
process developed at Oak Ridge. 

Some scientists consider thorium and plutonium (another possible atomic 
material) the two best fuels for the breeder type of reactors. However, as 
there is more than 10 years' background information on uranium, metal- 
lurgists appear to be reluctant to change over t o  the relatively unknown 
thorium. 

Present supplies of uranium to the U K  all come from abroad and are 
purchased through the Combined Development Agency (an organisation set 
up by the UK, the US and Canada). It is obvious that uranium production 
has been atcelerated recently and undoubtedly the increase in production 
will give rise to new conditions of supply and demand, so that it seems certain 
that uranium will enter the world's markets even though its exports will 
remain restricted. 

I t  has recenty been claimed that within the next few months Canada 
will overtake the US t o  become the largest producer of uranium in the 
free world, processing nearly five million tons of uranium ore, t o  produce 
4,000 tons of uranium metal, and thus far exceeding the total production 
of the rest of the world. It has also been estimated that by 1958 Canada will 
he producing about half the 1958 free world production of uranium (some- 
thing of the order of 12,500 tons of pure uranium metal). 

Until last week security shrouded the uranium mines' operations in South 
Africa. Now it has been unofficially forecast that the Union's annual pro- 
duction of uranium oxide har reached 4,500 tons annually, which would be 
equivalent to about 3,300 tons of uranium metal and a figure which would 
make that Dominion easily the largest world producer of the metal. (The US 
has up to now been considered the largest producer with an output of 3 
million tons of ore. or about 2,500 tons of uranium metal.) 
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In page 167 will be found statements by the chair- 
man of the South African uranium producing companies. 
Australian production of uranium is also going ahead, 
although according to present geological and prospecting 
indications, Australia can never become one of the major 
uranium producers. However, it is considered that it will 
certainly be among the first five or six major uranium pro- 
ducing countries within the next three years. 

South America is a potential major source of uranium 
and recently it has been considered that this continent might 
draw equal with the US in 1957 as a uranium producer. In 
any case, Brazil has the largest known thorium deposits. 

With regard to uranium production in Russia and the 
satellite countries, it is estimated, that these produce 
between 3,000 and 4,000 tons of purified uranium metal. 
As far as can be ascertained, Russia's production of 
uranium is increasing rapidly and it is considered that with 
the progress of production in the new areas of the Yenesei 
and Kamchatka and the intensification of production in the 
Ferghana region of Southern Central Siberia, Russia's out- 
put of uranium metal by the end of 1958, or beginning of 
1959, will reach a figure of about 10.000 tons. 

SOUTH AFRICAN URANIUM 

ECENTLY the chairman of the Atomic Energy Board 
R g r a n t e d  permission for the publication of information 
relating to the size of uranium ore reserves, the grade of 
ore involved and output figures concerning the metal since 
I July 1956. Until now, the mines have only been allowed 
to announce net profits and even now a ban remains on the 

disclosure of the price received for the product and produc- 
tion costs. 

The Rand December quarterly reports which have just 
appeared give uranium statistics along the permitted lines. 
Primarily the South African mines are gold producers and 
uranium production at the mines whose reefs carry the 
metal has been financed by loans frcm the Atomic Energy 
Board. 

The contract with the Atoniic Energy Board provides 
for the sale of uranium ovcr a period of ten years com- 
mencing when full production starts. Price received by the 
companies for the uranium prcduced is related to cost on 
a basis that ensures redemption of capital costs of the 
extraction plant and equipment, together with interest. 

Traditionally, South African mincs announce their results 
in terms of pennyweights per ton of ore and the width of 
the reef in inches. Multiplying these two, the unit 'inch- 
dwt'  is arrived at. Although this unit has limitations it has 
proved of value for comparative purposes. In any event. 
this practice has been applied to uranium, although since 
uranium values are not expressed in pennyweights but in 
pounds of metal oxide per ton of ore. a new unit has been 
introduced-an ' inch-lb.' 

From the information so far available it is obvious that 
deposits of uranium in the various reefs being worked 
vary widely from mine to mine and from point to poin; 
in any given mine. 

It is considered there may be sonie difficulty in relating 
uranium development values with results of actual 
recoveries from treatment plants. This may he due to the 
narrowness of the reel's so that much waste rock must be 
mined in order to reach the ore-bearing reef. 

PLASTICS AND WATER SUPPLY 

A S will have been noted in last week's issue of the to be 'glass-hard ' at normal temperatures and can frac- 
CHEMICAL AGE (P.123) certain standards have been laid ture on the line of surface scratches. The inclusion of 

down by German municipal authorities for plastics pipes small amounts of compatible synthetic rubbers during P.V.C. 
used to distribute drinking water. On the Continent, plastics manufacture eliminates thus. The rubber is not leached out 
pipes, particularly of p.v.c. (polyvinylchloride), are well of rubber modified rigid p.v.c. and this plastics material 
known to water undertakings. In the UK, pipes made from is termed unnlasticised. - - ~ -  

p.v.c. are less common, the-best known piastics pipes here 
being of polythene. 

Processes a t  present in use, or which will shortly be in 
use, for the production of polythene are the original high 
pressure process developed by Imperial Chemical Indus- 
tries Ltd., from 1933, the Phillips process developed in 
the US about 1954 and the Ziegler low pressure catalyst 
process developed in Germany, also about 1954. All three 
methods produce a variety of grades of polythene. These 
grades are of increasing molecular chain length which 
when compared at the same temperature, give an increased 
density, a higher softening temperature and an increased 
brittleness. 

In the manufacture of plastics pipe, the polymer may be 
mixed, either in the form of a dry powder or in small 
granules, with a stabiliser to retard scorching and conse- 
quent loss of strength of the polymer during the heating 
period of extrusion. A stabiliser, however, is not required 
for polythene. T o  retard slow degradation of the plastic 
when exposed to sunlight or air an antioxidant is incor- 
porated, and for the same purpose, carbon black. A lubri- 
cant is used to prevent slicking of the plastics material to 
the walls of the die during extrusion and a plasticiser to 
soften and toughen the plastic at low temperatures. 

For beer hose and garden hose, plasticised p.v.c. is uskd, 
but as the plasticiser is usually a relatively low molecular 
weight compound, it is gradually leached out of the hose, 
which then becomes brittle and useless. For water supply 
purposes, p.v.c. is extruded without a plasticiser-unplasti- 
cised or rigid p.v.c. This plastics material has a tendency 

A variety of plastics may be extruded in pipe form. 
Only some are co~nmercially available and can be used in 
water undertakings. According to the UK Water Research 
Association, poss~ble plastics pipes materials are rubber 
modified polystyrene (styrene hutadiene copolymer) poly- 
amide (nylon) and cellulose acetate butyrate. 

From the US comes news that a stabilised low pressurc 
polythene is being sought for pressure pipe. It is suggested 
.that this may be obtained by varying the polynierisation 
process and adding a stabiliser. Blending low and high 
pressure types has not been successful according to C h r r ~ ~ .  
Engng. News.  1'157, 35, N o .  I .  

The US Carbide and Carbon Company is reported to 
have run laboratory tests on low pressure polythene pipes 
(process Ziegler and Phillips) which show that cracking is 
not a problem. These pipes have not been field-tested, how- 
ever. The Hercules Powder Company considers that its 
product Hi-Fax 1800, one of its linear polythenes made by 
the Ziegler process. will equal conventional polythene pipe 
when manufactured at 60 per cent of the wall thickness 
of conventional polythene. 

It is interesting to note that according to Phillips Chemi- 
cal Company, all highly crystalline linear polythenes arc 
subject to certain limitations in applications, as are all 
thermoplastics, including those resulting from long-term 
stress-cracking. The company reports, however, that its 
Marlex polyolefins provide a balance of properties. includ- 
ing improved resistance to stress-cracking. The Phillips 
process is used by this company. 
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PACKAGING FOR CF 
London Exhibition Features 

Many New Developments 

T HE Packaging Exhibition was 
opened by Lord Brabazon of Tara 
at Olympia, London, on Tuesday. 

22 January. Remaining open until 1 
February, the exhibition is the largest 
yet staged. Over 200 exhibitors are 
taking part. 

A Packaging Convention. organised by 
the Institute of Packaging, is being held 
concurrently with the Exhibition. The 
theme of the Convention is ' Better 
Packaging Means Better Living.' 

A new snap plug polythene closure for 
use on vials holding either solids or 
liquids is featured on the stand of The 
Anchor Glass Co. Ltd., Brent Cross 
Works. North Circular Road, London 
NW2. The closure is lightweight and 
easy to handle and does not takc up any 
appreciable space inside the container. 
Unlike most polythene closures, this 
closure has been specially designed to 
hold liquids. 

The display also includes tablet, cap- 
sule, powder and liquid containers; 
serum, injection and antibiotic vials; 
pipettes, droppers; ampoules; vials com- 
plete with polythene closures; screw- 
neck vials: test tuhes with screw and con- ----. - -  ~ ~ - - 

trolled necks and rimmed or rimless; Rat 
bottom tubes; atomisers; cartridge tubes; 
glass containers of all types; containers 
and other glassware for the pharmaccuti- 
cal and allied trades; and glassware made 
to specification for all purposes. 

Anglo-American Plastics Ltd., of 1 
Avery Row. Growenor Strect, London 
WI, extrudes, converts and prints poly- 
thene layflat tubing and sheet film. Thcse 
products are marketed under the trade 
name Fablothene. The exhibit consists 
of these products and various examplcs 
of products packed in them to illustrate 
their use. The materials shown are both 
plain and printed in one, two and three 
colours. Also exhibited are examples to 
illustrate the lamination of Fabrothene 
to other materials. 

The company's associate. Commercial 
Plastics Ltd., is exhibiting p.v.c. sheet- 
ing and bags. Rigid plastics sheet of 
high impact and tensile strength for 
vacuum forming is being exhibited, illus- 
trating its potentialities for the manufac- 
ture of rigid container and display units. 

T o  emphasise tho importance of a dry 
atmosphere in preserving wrapped and 
packaged products, the stand of the 
Dryer Division of Birlec Ltd., Tyburn 
Road, Erdington, Birmingham 24, fea- 
tures a life size animated weather gauge 
in which the dry figure is an Egyptian 
mummy case. Behind the weather 
gauge is a large glass panelled room fully 
air conditioned by means of a Birlcc 
Lectrodryer Direct Dehumidifier (Mod21 
CHE). Such equipment is said to be 
ideal for air conditioning in plant where 
moisture sensitive components or pro- 
ducts are required to be packed. 

T o  illustrate a typical air conditioning 
installation a newly constructed model is 
on show. Air withdrawn from the work 
room is dried in the Birlec Direct De- 
humidifier and then returned to the en- 
closure. 

Standard Birlec equipment for main- 
taining relative humidities between 50 
per cent and one per cent is available in 

Model of a t).picol Birlec air coriditionin~ 
installatiorl slrowir~g layorrt for nir 

conditioning 

various capacities capable of handling air 
Rows ranging from 100 to 15,000 cu. ft. 
per min. These Rows are respectively 
typical for rooms housing single occo- 
p:lnts and for large premises housing 
\everal hundred operators at work on ex- 
tensive manufacturing plant. 

The packaging division of Rowater 
Sales Co. Ltd., Bowater House, Stratton 
Strect, London WI. is showing a rang< 
of pasted and sewn multiwall sacks. 
Latest addition to the range is the Sf in. 
pastcd valve sack which, used in con- 
junction with specially-designed Bowater 
sack fillers, is said to give greatly in- 
creased efficiency. These sack fillers 
(Models 5007 and 3003) are shown, to- 
gcther with the standard and portable 
models of the Union special sewing head. 

Drums for hazardous powders such as 
dycstuRs are also on show. Of particu- 
lar intercst is the improved Supakask 
featuring a new base which gives in- 
creased protection against moisture. Rim 
of base, rim of cylinder wall and lock- 
ing ring are now galvanised. 

New developments in animal glues are 
stressed by British Glues and Chemicals 
Ltd., Imperial House, 15-19 Kingsway. 
London WC2. Jelly glues, powder 
glues and pearl glues are shown. Thc 
display is mninly educational, with the 
object of emphasising the versatility c;f 
animal glues in the packaging industry. 
A range of adhesives for carton sealing. 
box covering. envelope making, carrier 
bags, spiral tubes, laminated board. 
paper coating, gumming and bookbinding 
is available. 

Some of the qualities of Visqueen 

4 EMICALS 
film are illustrated on the stand of 
British Visqueen Ltd., S7x Hills Way, 
Stevenage, Herts. TKe exhibit, which 
is principally of a pictorial nature, em- 
phasises such properties of the film as its 
toughness, transparency, printability, 
mechanical strength and flexibility at low 
temperatures. The high resistance of the 
film to chemicals as well as its water- 
proofing qualities is stressed. 

The use of Visqueen in liners for 
drums, sacks 'and kegs for the packag- 
ing of chen~icals and allied products is 
shown. 

Exhibits of Electronic Machine Co., . Mayday Road, Thornton Heath, Surrey. 
indude automation and electronic con- 
trol equipment, electronic batchcounting 
machines for small parts, electronic 
photocell counters, electronic control 
units. process timers, colour control 
equipment, electronic registration equip- 
ment, electronic sorting equipment. 
machine safeguarding equipment and 
conveyor control equipment. 

A wide range of Skylon polythene 
bottles, jars and containers, from five 
C.C. to  13 gallon capacity is being shown 
by Fibrenyle Ltd., 157 Dukes Road. 
Western Avenue, London W3. These 
have fitments and dispensers covering 
most requirements for liquids, creams 
and powders. 

A wide range of glass containers used 
in the food, drink, chemical, medical and 
pharmaceutical industries is exhibited by 
the Glass Manufactnrers' Federation 
(Container Section), 19 Portland Place, 
London WI. The display is designed to 
emphasise the natural advantages of glass 
as a packaging materiat 

Electronic metal detection equipment, 
for the location of metallic contamina- 
tions, both ferrous and non-ferrous, in 
non-metallic media is being exhibited by 
Goring Ken Ltd., Station Road, Ger- 
rards Cross, Bucks. Applications of the 
equipment include most foodstuffs and 
confectionery, chemicals and pharmaceu- 
ticals, timber and paper, plastics, rubber. 
textiles, surgical dressings, animal foods, 
soap, clay, coal, cement, etc. The 
latest standard model has increased sen- 
sitivity and a double setting feature which 
is said to allow optimum results to Ile 
obtained from wet or dry products, and 
from many conductive products previ- 
ously difficult to inspect. 

Each equipment consists of a search 
head, through which the products to be 
examined are passed, and a control unit. 
When metal enters the search head an 
alarm is operated, and the faulty section 
of production may be diverted automatic- 
ally, marked, or the conveyor made to 
stop. 

The latest small aperture model (SJM) 
is also shown. It is believed to be the 
smallest and cheapest equipment of its 
type made. No setting-up is required. 
Once installed the equipment will, it is 
claimed, operate indefinitely without 
further attention. 

Hy-Tra-Lec weighing and filling 
machines and check-weighing machines 
are featured on the stand of Industrial 
Products (Speco) Ltd., New Grove Man- 
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PACKAGING FOR CHEMICALS 
sionc, 7 Boston Manor Koad. Brentlord. :lnd lined drums. and othcr metal con- 
Middlescx. High-speed automatic tainers used in the chemical industry arc 
weighing and filling of fl-ee-flowing d ~ y  shown by Reads Ltd., Orrcll Housc. 
products in  wciglit r:lnges f to Zf oz., one Orrcll Lane, Wnlton, Liverpool 9. Some 
to i o ~ ~ r  02.. and two to cight oz. is bcing of thc special closurcs being \liown arc 

FlcxSpout plastic necks; Ringseal tcnl- 

~ I i o w n  together with check-weighers lor  
incorporation in  packaging llow lincs to 
check p:~cks in weight r:lngcs one to four 
or., two to eight or., eiglit to 18 oz.. and 
16 to 3 1  oz. 

Being shown for the l i n t  time by 
Manesty Machines Ltd., of Evans Road. 
Spche. Liverpool 19. is the M;~ncsty Fitz- 
Mi l l  coniminutor. ;I high speed machine 
for wet :~nd dry granulating, pulverisinp. 
dispersion or wctting. milling of oinl- 
ments and sizing of crude drugs. Other 
cxhitit? includc the M:lnesty DryCota 
combined tstlct making and conipres.;ion 
coating rnncliinc. developed fnr the co:~t- 
ing of t i~t lets by coniprcssion instead of 
t y  the eal-licr nicthod of coating in  n 
rcvo!ving p:~n: On this mnchine both 
the core and the coatcd tablet are pro- 
dl~ced simult:~ncously. Adv:lnt:~ge.; of 
this are said to be tli:~t niatcrials all'cctcd 
by nioi.;ture can now be coated and twu- 
stage mcdic;~nients c t n  he used. The 
finished tatlct cnn :ilso t e  cng~tved o:' 
embosred. 

A rangc of stccl drums and kegs and 
composite cont:liners for us: with a 
variety o l  products is being displayed hy 
Metal Containers Lld.. Scynirul. Housr. 
17 Watcr'oo Plnzc, P.tll Mnll. London 
SWI. This includcs liquid drunis from 
two to 91) g:~llons c:~pacitv and open-cnd 
drunis from two to 50 gallons c;l~:icity. 
The di\play aim includes a gencr:il 
variety o f  lill'n: lholcs and closures, com- 
posite contniners. pl:~stic lined drums, ill- 
ternolly coated drum.; :lnd st;~inless stecl 
casks. 

Aluminiuni alloy and stainless steel 
drums uqed for transporting a wide 
rangc of chemicals arc displayccl hy 
E. C. h y t e r  and Co. Ltd., Limerick 
Wol-ks. Meeting Street. Great Bridse. 
Tipton, Stalls. S:~id to ollcr high resist- 
ance to corrosive :lttack. the drum$ hove 
;in extcndcd lilc. making thcm an 
ccononiical pack:~;!e. They are nianu- 
factured in .;ize.; ranging from five to 90 
gallons. 

A range of tin hoxcs. steel, aluminium 

psr-proof lfttings and ~ i s c ~ r ~ ~ ~  pressed- 
steel bungs. Of pnr1icul:lr interest is t h ~  
reccntly dcvclopcd vacuum drum which 
incorpnrates a special valve littlng for 
vacuuniising the container :liter fill~ng. 

Roherls' Patent Fil l ing Machine Co. 
Ltd., of Dcnne Road. Hclton. Lanes, is 
cxn~t i l ing  new typ:s of liquid iill:ng 
~nacnincs which autoni:~lic:~lly tare 2nd 
lill a correct net wciglit in the drum$. 
Two sizcs of machine arc on view, one 
lor live lo 10 g;~lion drums :tnd the other 
for 20 to 45 g:lllon drum\. 711csc 
machines arc said to t c  1dc;11 for tlic Ii,l- 
ing o l  oil ;~nd chcmicnl products. 

Other exhibits include :I slnalc unit fill- 
ing macliinc lor  sutmcrgcd lilling u l  
lrotl iy products in  live to Ill g:lllo~l 
drums, n machine for lilling tins of paint. 
and an automatic botllc l1111ng m:~cliinc. 

A new high specd strainer is feat~lrcd 
on the stand of Russell Construclions 
Ltd., Kusscll House, Adnni Strect, 
Adelphi, London WC?. Easily crcctcd 
or dism;~nlled the net wcight o i  tile 
m:~cliinc is 1111-cc cwt. :~nd in  opcl.:itlon i \  
suspended by me:ln\ o l  a Ilook which 
can t e  attochcd l o  :I girder. The licig;ll 
i \  approxim:~tely 5 1  In. and the maxi- 
mum diameter 33 in. The m.ichinc can 
be installed in  n minimom o i  space and 
in opcr:~tion wi l l  run continuously with- 
nut undue attention. 

Its b:~l:lnccd mechanism is said ro 
eliminate vitration at thc point o l  suc- 
pcn\ion altliouph the m:ichine is in itscif 
:L vibrating unlt. This v~trat ion whcn 
the machinc is in  opcr:~tion imparts ::n 
ilppcorunce to the screen oE ;I p~oloprapli 
taken out o l  locus. This l i~gl i ly  per. 
ceptible gyration of the screen is accom- 
panied by almost silent running. 

The unit is powwed hy a '1 11.p. clcc- 
tric motor which at 400/440 volt. thrce 
phase, 50 cycle. consumes only 1.2 ampi. 
Optin~um spced is 2,750-2.850 r.p.ni. 

The Solartron Electronic Gr011p Ltd.. 
Sol:~rtron Works, Queens Koad, Th:lmes 
Di:ton. Surl-ey. has now con~mcnccd pro- 
duction of 8o:lrd of Tradc npprovcil 
high specd clcctronic check weighers. In-  
cluded in the r:lnge i.; :I vcrsntilc portable 
check weiglicr :lnd a fully :luto~iiatic con- 
sole model incol-por;~ting selective ch;k!i- 
nelling o l  correct. over :and under wsight 
products. all o f  which will weigh up In 
120 items per minl~tc. An clectron.c- 
;~lly-controlled p:lper cutter. for wrapping 
machi~hcv ctc., is also on show. 

A fully automatic synchronised niix- 
ing set is featured on tlic stand of 
Southall and Smith Ltd., Villa Strect 
Works, Hockley. Birminfham 19. Two. 
three, four or more m:lcliincs :\re linked 
mcchanically and clcrlrically For syn- 
chronised tlisch:~rgc. the number bciiig 
dctcrniincd by the dilTcrent ingredients 
to t c  handled and tlic macliinc size t y  
the proportion o f  cnch constituent in the 
linal mix. Aftcr thc individual feed 
hoppel-s have hccn charpurl w ~ t h  the bulk 
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\ltpply, >III;III [)re-rlc1~rnii1iL.d wcigh~ng.; 
arc ~;imullnncousIy disc1i:irgcd from cach 
~n:ichinc scvcr;11 tinics each minute. 
Shol~ld one weigher \top delivering from 
any c:iuv Ihc coniplctc unit stop\ ;~ t  once. 
I f  thc contents ol one of thu hopper( 
run low ;I w:irninf l ig l~ l  nppc:rrs to allo>v 
frc\ll \upplies to bc dslivcrcd witho:!t 
intcrfcring with product~on. I l i c t c  unite 
c:in bc :lrr:~ngciI to opcr;ite with pumps 
and other types o f  I~quid mc:~suring dc- 
v~ccs such as arc t~scd in the mi111uii1;- 
lure of pastes and crc:~nis. 

A Inrgc-scale d i i ~ g ~ l m m i ~ t i c  model of 
wax refining. on the stk~nd of Whitehead 
Chenlici~l Co. (Waxes) Ltd.. St. Andrew\ 
Housc, 62 Bridge Street. Manchestcr 3. 
sl~owing tllc mclliods of extr:lclion from 
crlldc oils to relined w:~xcs sllows the 
origin o l  the basic w;txcs used in the 
plckaging industry. Converted matcr- 
1:11s such :IS war co:~tings, I:lminntions, 
lic:11 \e;lls. ctc.. of p.~pcr. foil, :~nd toard. 
illustr:~ting the use of ap2ci:llly com- 
poilndcd w:lsc\ ;lrc on v ~ c w  together 
will1 samples of c:lch type of wax used. 
Mcthodc ol' tcchnic:il control :lpplicd In 
the mnn~~l :~c t l l r c  of thc.;c wares arc also 
ill it st^ atcd, 

Conservancy Authority-for 
Milford Haven 
TIII. (~(~VIIIINMIN'I' is to set LIP :L con- 
sc~v:~ncy a ~ ~ t l i o r i t y  in connection w i ~ h  the 
clevclopnic~!t of Mi l lord H:~vcn :I? :l port 
lor I:irgc I:~nhcrs a n d  ore c:~rricrs. Tlic 
Minister of I'rnncport. Mr. Hsrold Wnt- 
kinson. nnnounccd this on 16 January to 
:I mccting of rcprcscnt;~tivcs of Milford 
Docks, l3ritis:i Pctrolcum. Esso Petro- 
Icuni :~nd o!licr organis:~t~ons. 

E$so h;~s prolmscd a live million ton :l 
year rclincry to cost f20 niillion :lnd to 
he complclcil I-y 1960. RP is construct- 
ing ;I tiinkcr tcl.min:~I and a 60 mile pip:- 
line ;It a cn\t of f 5  million to feed its 
relincry at Llnnd;~~-cy. The BP projcct. 
i t  IS liopcd. wil l he finished by thc end 
of 1959. 

I lotl i  E\so and RP Ii:~vc prepared 
\clicnic, for Mill'ol-d Haven tccausc cf 
the nt.cd to provide hcrtliing accommo- 
cl;~tiov ~CII- super-tankers of up to 100.01l0 
trill.;. 

Work Begins at Bradwell 
Woik hca:~n on 18 J:lnu:~ry : ~ t  the 

Hr:~ilwcll. Esscx. 300 nicgnwatl nuclear 
powcr st:ltion which is hcing built by the 
Nuclc:~r Power Co. Thc Rr;~dwcll 
st:~lion is one of the fir91 two comrncrci:~l 
nuclear power st:!llon\ l o  be kui't in the 
world. The olher one i.; at Rcrkclcy in  
GIo~cc.;tcrsIhi~.c. wlhcrc wnrk began on 7 
Janu:~ry. 

Instrument Exhibition 
Electl-onic in.;trumcnts and controls 

were shown :I( an exhibition held at 
Stcphcn\on Pl;~cc. Birmingham. on 22. 
23 :tnd ?4 January. Orgnnisers of the 
exhibition werc A. M. Lock and Co. 
L.'d.. who arc sole Midlands snlcs and' 
qcrvicc rcprc\cnt:~tivcs for Elcontrol 
Ltd.. W. G. Pyc and Co. Ltd., Black 
Automatic Controls I.td.. West Instru- 
nicnt.; Lld. :lnd Lnm:~ Mcl:~l  Detectors. 
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OCCA Conference on 
Catalytic Processes 

COAL CHEMISTRY AND THE 

and Surface Coating CARBONISA.TION INDUSTRY 
A CONFERENCE On ' CntalytIc PI-OC~SSCS 
Relating to thc Surlacc-Coating Indus- 
tries ' will be held by thc Oil and Colour 
Chemists' Association at Torquay from 
II to 25 May. 

The following papcrs will be prc- 
scnted: ' Cationic Polymcrivations ' by 
Profcssor D. D. Eley, ' T h e  Reactions of 
Hydrocarbon Radicles on Metal Sur- 
faces ' by Dr. G.  C. Bond, 'The  Role of 
Peroxide Catalyst? in Coating Composi- 
tions' by Professor C. E. H. Bawn, 'The 
Manufacturc of Paint and Lacqucr Sol- 
vents from Petroleum ' by F. E. Hixon, 
'Dryer Catalysts' by C. T. Morley- 
Smith, 'The  lnflucnce of Salts and Acids 
on the Metal Soap Catalysed Drying or 
Litho~raphic Varnishes and Inks ' bl' 
R. R. Coupe. Profcssor F. S. Dainton 
and Dr. D. F. Rushman will also deliver 
papers, the titles of which arc to be 
announced. 

Non-members of thc association wish- 
Ing to obtain regiitration forms and other 
information should writc to thc gcncral 
secretary of the association at  Mcmori~tl 
Hall. Farringdon Strcct. London EC4. 

BS on Assessment of 
Aerial Bactericides 
A BRI.IISH STANDARD Technique for the 
preliminary assessment of acrial bac- 
tericides (BS. 2796: 1956) has hccn 
issued. It is inlcnded as a mcthod of 
detcrmining whcther a product is suit- 
able for further investigation as an 
aerial bactericide, but it will also bc 
found useful by manufacturers of such 
products for qualitv control. 

Characteristics of the technique speci- 
fied are. capacity of the tcst chamber. 
tcmncraturc and relativc humidity dur- 
in? the test, test organism and ingrcdicmtr 
for a broth medium. Requirements for 
takinq a series of samnles are included 
tocethcr with thc method of produc;ne 
the bacterial spray and the special 
annlratus for the purnosc. The method 
of internretine the result? is also riven. 

A refercncc bactcricidc is snecified and 
a method aiven for its use for chcckinp 
thc terhnioue of fhc tcst. 

Conic? of RS 2796 can be ohtlincd 
from the Rritiqh Standards 1nstitut;nri. 
Sales Branch, ? Park Strcet. London W I .  
price 3s 6d. 

Chemical Exports 
for December 

Total cxnort\ of chemicals from thc 
UK In Dcccnit-er 1956 wcre valued .I[ 

f 19.482.91 3. slightly Ice\ than the fi$u~-cs 
for the nrcvious Dc:cmbcr (€19.655.6021. 
F i ~ u r c \  for tlic ycitr ended 31 Decemhct- 
1956, are. however. slirhtly up on thc 
prcvlouc year. f?44.526.579 compared 
with f233.049.513. The  figu~c for 1954 
was f203.995.201. 

Austmlia was the l:~rcest imnorter for 
Dcccmtcr at €1.?46.270, with lndi:~ 
second at  f935.723. Other large imnortcrs 
were South Africa (€892.317). Francr 
lfR17.292) :tnd Swcden (f758.832). 

C 

lnstitute of Fuel P 

I N A PAPER cntitled 'Chemistry cf 
Col~l and its Kclation to Coal Car- 

bonisation' presented to The In~ti tote of 
Fucl on Wcdnesdqy. 23 January 1957, at 
the Institute of C~vi l  Engineers. London 
SWI, Dr. I. G.  C. Drydcn attempted to 
evaluate quantitatively the relations 
hct\vccn the chcmical constitution of coals 
and their behaviour when pyrolysed. The 
a t~ thor  hopcd to bridge partly the gap 
between fundamental research and practl- 
c;~l  aspects of carbonisation processes and 
to indicate the most fruitful lincs of 
rcsenrch. 

Present knowledge of chemical consti- 
tution and physical structure of coals was 
outlincd and the factors likely to 
influence the yield and nature of the 
products of coal pyrolysis wcre discussed. 

Three ncw concepts-carbon, hydro- 
pcn and oxygcn in volatile matter-have 
been uscd to throw light on the 
mccIi;~ni?ms by which volatiles arc formed 
during heating. 

The ;~uthor reported that the quantity 
01. molecular hydrogen at  the higher 
tcmpcratures is affectcd markedly by thc 
i~mount to secondary cracking (of tars 
ctc.) and therefore by the type of assay 
or pl;tnt used. 

Volatile Matter 
Evidcncc for the origin of volatile 

msttcr was considered by Dryden, and 
the various hypothesis put forward were 
discussed. He rcported that aromatic car- 
bon contained in the volatile matter is, 
in Cact, considerable. i.e., over the 
'bituminous range 12 to 8 per cent of the 
wcight of coal at 500°C and about 9 per 
cent of the co:tl at 900°C. 

In considcring uses of coals in relation 
to thcir fundamental properties. Dryden 
stated that tlic properties that determine 
the best use I'or a given coal are calorific 
v:~luc, powcr of softening and agglo- 
~ncrating on hcating. and the yields c3f 
carbonisation products. High rank coals 
such ; ~ s  ?team coals and anthracites yield 
the greatest hcat and the smallest amounts 
of volatile products. Good yields of gas 
and tar are obtained from coals ot' 
middle rank (from 85 to 90 per cent 
carton content o r  35 to 25 per cent VM). 
Rest coals for gas making are limited t.3 
thc lowcr part of this range becausc the 
yicld? of gas and tar I-each a maximum. 
At still lower ranks the gas yield falls 
slightly. although that of tar continues 
to incrcase owing to the small sizc c f  
aromatic nuclei and the increased content 
of aliphatic grouns. Below 87 per cent 
carbon content, the tar yield rises more 
rapidly than that of glreous hydrocnr- 
hons. Thc yield of hydl-ogen decreases 
w ~ t h  ~r;~nk throughout the ranze. possibly. 
it is thought, in some rclation to the 
decl-ea?c of z~romatic hydrogen in the 
co:tl. Yields of char or coke fall continu- 
ously with rank decrease-therefore 
higher rank coals are hest for coke 
milking. 

'aper by Dr. Dryden 

The variation, a7 temperature is 
increased, of hydrogen in tar with hydro- 
gen in hydrocarbons and molecular 
hydrogen was illustratcd. The yield of 
molecular hydrogen is considered to be 
derived from the solid residue rather than 
from secondary cracking of tar. 

Of interest is a new equation linking 
standard VM with carbon and hydrogen 
contents. This investigation is still at an 
eirly stage, but the following preliminary 
conclusions are stated : (1) the combincd 
water and tar yield is in good agreement 
with that expectcd from the hydroxyl 
content of coals, and it may be possible 
to increase the tar yield many times at 
the expense of water providing suitable 
mcthods are found; (2) on stoichiometric 
grounds there is a margin for increasing 
tar yield, although detailed chemical 
structure limits this possibility especially 
with high rank coals; (3) industrial yields 
of gas are close to those stoichiometrieally 
possible; (4) there is a considerab:e 
margin for either increasing or decreasing 
coke yield from a given coal; (5) a sub- 
stantial proportion (10 to 20 per cent) of 
the aromatic structures in coal are evolvcd 
during pyrolysis-although this propor- 
tion decreases with increases in rank- 
as well as aliphatic structures; (6) the 
mechanism of thermal decomposition 
appears to be basically the same for all 
coals in the bituminous range. 

Liquid Pitch 
Used as Fuel 

In Belgium, the Schellc power station 
situated 20 miles from Antwerp, now 
receives liquid pitch delivcred hot to 
avoid solidification. The pitch is ob- 
tained from the Antwerp refinery of the 
SociCtC lndustriclle Belge des Petroles. 
Th: steam g-nerating section of the re- 
finery is ilsclf wing the same fuel. 

As the pitch sets to hard lumps at nor- 
mal temperatures, it is taken hot from 
thc rcfinery (320°F) a ~ d  keot hot un to 
the moment of combustion. Three 
spzcially equipped bargzs are used with 
heat-insulated tanks. Reheating has not 
been required since the maximum tem- 
perature loss d u r i n ~  load'ng, travel and 
discharge (about five hours) has proved 
to be no more than 5+ degrees. 

Thc Schellc station was originally ds- 
signed to use powdcred coal. The coal- 
burning equipment has not been dis- 
turbed. S;x pitch burners have teen set 
in thc back wall of the combustion 
chamber. 

£500 a Year for Leeds 
The Dunlop Rubber Co. are contri- 

buting £500 a year for seven years in 
rcsponse to the appeal for funds for the 
exoansion of the University of Leeds. 
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Chemical Output in 1956 was Up 
by Three Per Cent 

AVERAGE output of the chemical and 
allied industries during the first eight 
months of 1956 increased by 82 per cent 
compared with an increase of 38 per cent 
for all manufacturing industry, taking 
1948 as the base year. While the all- 
iudustry figure represented a drop of 4 
per cent on 1955, the result for the 
chemical industry was 3 per cent greater. 

This was stated i n  the annual report 
of the chemical and allied trades section, 
Manchester Chamber of Commerce. 
The increase for chemicals was smaller 
than the increases achieved in previous 
years; the outlook for the chemical and 
allied industries remains, i t  is stated, 
full of promise. 

Exports of chemicals in 1956 were 
again a record and during the first 10 
months they reached £202.5 million, Pn 
increase of almost 5 per cent compared 
with the same period of 1955. India. 
increasing her purchases from £13.8 mil- 
lion to £15.4 million took over the role 
of principal market from Australia. 
whose imports fell from £16.2 million tn 
f 14.7 million. 

Shipments of chemicals to the US con- 
tinued to increase, the rise for the 10 
months' period of I956 over the com- 
parable 1955 period being 14 per cent. 

The respective values were f7.3 million 
and £6.4 million. I n  view of the pro- 
posal to create a European common 

market, i t  is interesting to note that U K  
exports to the six Messina countrics 
tot~l led £30.9 million, against £26.1 

The section committee hopes that 1.0 
final commitment on a common markct 
will be taken until the Government h;ls 
published and invited industrial cornmelit 
on a White Paper outlining thc scope and 
implications of the plan. 

The report notes, for the first time in 
many years, a reduction in the value of 
chemical imports. For thc first 10 
months of last year, imports totalled 
£91.2 million, £2.2 million less than In 
thc previous year. 

Reporting on various sections of rhc 
chemical industry the section says that 
there was a significant drop in dyestuffs 
production from the 1955 level. although 
this had improved towards the cnd of the 
year. 

The v;~luc of pharmaceutical exports 
remained steady and trade on the home 
market continued at the same level with 
some change in pattern. 

I n  lubricating oils and greases, thc 
earlier part of 1956 recorded satisfactory 
progress and tranquil trading. The 
pattern of trade was, however. disturbed 
by recent Middle East events. 

Supply and demand of farinaceous 
products followed much thc same pat- 
tern as in 1956 and there was a gener:ll 
firming in all prices. 

SCOTTISH SAC TO HOLD CONGRESS ON 
MODERN ANALYTICAL METHODS 

MODERN analytical chemistry in indust1.y H:llgosky (UK Atomic Energy Author- 
is the subject of a congress which, organ- ity), Dr. G M. Bcnnctt (Government 
ised by the Scottish Scction, Society for chemist), Dr. B. W. Bradford (IC1 Bil- 
Analytical Chemistry. will be held at the lingham Division), R. C., Chirnside 
University of St. Andrews from 24 to 28 (GEC). Dr. G. R. Davies (Chemical Rc- 
June. An  exhibition of modern analyti- search Laboratory), Professor C. F. 
cal apparatus and reagents will be held Davidson (St. Andrews University). A. B. 
at the same time. Densham and G. Gough (North Thamcs 

Lectures and discussions fall into Board). Dr.  D. C. Garrett (Boots). 
three main groups: .analysis in Dr. J. Haslam (ICI Plastics Divisien), 
industry; application of some newer Dl'. H. M. N. H. Irving (Oxford Univer- 
analytical techniques in industry; de- sity). Dr. A. T. James (Medical Research 
velopments in analysis for new problems COU"~~), Dr. A. 1. M. Keuleman~ 
in industry. ~~~h group will be pre- (Koninklijke Shell Laboratory). D. Man- 

ceded by a congress lecture: ' Analytical tcrficld (Steel Peech and 'Tozer), Dr. 
Chemistry i n  IndustryT by D ~ .  jamrs A. E. Martin (Sir Howard Grubb, Par- 
craik, chairman ICI ~ ~ b ~ l  ~ i ~ i ~ i ~ ~ ;  sons and Co.), M. Milbourn (IC1 Metals 
a ~ ~ ~ l ~ ~ i ~  and ~~~d ' by D ~ ,  L, H, L ~ ~ -  Division), D. A. Patient (Baird and Tat- 
pitt, director and chief chemist, J. Lyons lock), A. R. Powell (Johnson Matthcy 
and Co. Ltd.; 'New Analytical Reagents and Co.), A. A. Smales (UK Atomic 
and Their Applications in Industrial Energy Authority). Dr. R. L. M. S Y ~ S  
Plant Control Operation ' by professor (Nobel Laureate, Rowatt Research Insti- 
G. F. Smith, University of Illinois. lute). . . A. F. Williams (ICI Nobel Divi- 

Chairman of the congress will be Dr. 
Magnus Pyke (The Distillers Co.. Ltd.). 
Scottish Section chairman. Session 
chairmen will include Professor D. H. R. 
Barton, Dr. R. Belcher. Professor E. L. 
Hirst. Dr. H. W. Melville, Dr. D. Traill 
and Dr. C. L. Wilson. 

Papers will be given bv the followinn: 

slonl. 
Accommodation will be provided in 

University residences at a full period fcc 
of f 7  7s. Registration fee for membcrs 
will be £ 2  12s 6d and €3 13s 6d for non 
members. 

Registration forms should hc rcturncd 
to the congress secretary, Mr. J. A. 
Eaeleston. divisional analvst. Boots Pure 

B. Bagshawe (Brown ~ i r i h  and Co.), Dr. ~ < g  CO: Ltd.. Airdrie works, Airdrie, 
G. C. Barker. G. W. C. Milner and H. Lanorks. by 31 May. 

Chemical Engineer is 
Chairman of New Committee 
on Synthetic Detergents 
MR. H. W. CREMER, ;I partner in thc 
lirm of Crerncr and Rrcarlcy, consulting 
chemical engineers. London, is the chair- 
man of ;I ncw standing technical com- 
mittee on synthetic detergents, set up by 
thc Minister of Holtsing. 

Task of the committce is to keep undcr 
review the difficulties. or risks of diffi- 
culty, arising in sewage works, rivers and 
water supply as a result of the use cf 
synthetic dctcrgents: and to encourapc 
and :~ssi.it thc co-ortlination of, appro- 
priatc rese:lrch by dctergcnt manufac- 
turers and intermcdiatc materials and by 
suitablc public organisations, into 
mcthods by which thosc difficulties could, 
without an undue burden on public funds 
be :lvoided or ovcrcomc. 

The committee will report progress to 
the Ministcr at least once a year. 

Committce members are: Dr. N. R. 
Beattie, principal medical officer, Ministry 
of Health; Dr. E. A. B. Birse, chief 
in.ipector of alkali works and rivcrs 
pollution in Scotland: Dr. A. H. Cook. 
assirtant director. Brewing Industry 
Research Foundation; Mr. H. R. 
G:~llcymorc. head of rcrearch and 
development. Thomas Hcdlcy and Co. 
Ltd.; Mr. W. E. H:lmcr. gcneral research 
m:lnager. ~Monsonto Chemicals Ltd.: 
Dr. G. C. Hampson, research manager. 
Unilcver Ltd.. Port Sunlight; Dr. S. H. 
Jcnkins. chief chcmist. Birmingham 
Tamc and Rca District Drainage Board: 
Dr. A. Key, senior chemical inspector. 
Ministry of Hou~ing; Dr. J. Longwcll, 
senior principal scientific officer, Depart. 
ment of the Govcrnmcnt Chemist: Mr. 
F. T. K. Pcntelow, chicf inspector of 
salmon and frcshwatcr fishcrics. Mink- 
try of Agriculture; Dr. A. A. Southgotc. 
dircctor of water pollution research. 
DSIR; Mr. R. C. Tarring, manager of 
detcrgcn1.i dcpartmcnt. Shcll Chemicals 
Ltd.; Dr. E. Windle Taylor. director of 
w:lter examination. Metropolitan Water 
Board. 

Sccrct;lry of thc new committce i \  Mr. 
D. H. A. Price, of the Ministry of Houc- 
ing. 

Borax Open New Lab. 
at Tolworth 
RESEARCH Laboratories at Tolworth. Sur- 
rey. have bcen acquired by Borax Con- 
solidntcd Ltd.. operating subsidiary c.f 
Borax (Holdings) Ltd.. to providc facili- 
ties for a staff of 50 chcmists or morc. 

Before I J:lnu;lry. when the move to 
Tolworth W:IS cornplctcd, research was 
carried out in thc relatively small labor:\- 
tories :11 Bor:lx House, Carlisle Place. 
London SWI. Thc new latoratories. to- 
gethcr with those at Belvedere. Kent. 
provide room for a greatly expanded 
programme of rese~rch in boron chemi~- 
try and in other fields. 

Change of Name 
'fhc Animal Medic~ne Manufacturers' 

Association has changed its name to 
Associated Manufacturers of Veterinary 
& Agricultural Products. 
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EYE INJURIES IN 
CHEMICAL WORKS-2 

Prevention and 

Methods of Treatment 

By K. P. Whitehead, M.R.C.S., L.R.C.P. 

F ACTORS influencing the severity of eye injuries 
caused by chemicals acting externally are: 
( I )  Amount, concentration and duration of ex- 

posure Chemicals may enter the eye in the form of 
solids, liquids, gases, dusts or smokes and it is obvious 
that a greater amount, and frequently a higher concen- 
tration, will enter the eye if the chemical is in solid 
form or in liquid form than if it is in the form of gas, 
dust or smoke. Moreover, once solid or liquid has 
entered the eye it will stay there unta somebody removes 
it, whereas with a vapour the exposure to the chemical 
ceases when the patient removes himself from contact 
with the vapour. 

Vapours frequently produce a sensory warning in 
the form of smell or early painful irritation of the eye 
long before serious damage is done. An example of 
this is ammonia, which has a characteristic choking 
smell and rapidly produces painful spasms of the eyes 
and a free flow of tears. A person exposed to such 
vapour is therefore not likely to sustain a severe injury 
as he will,rapidly remove himself from the irritating 
smell, his eyes will close with the spasm and a free 
flow of tears will wash away what little vapour has 
entered. If, on the other hand, ammonia liquid enters 
the eye. although it is certainly diluted by the flow of 
tears, it remains to continue its injurious action until 
removed by adequate treatment. A warning note 
should be mentioned, for certain individuals quickly 
develop a tolerance to the irritating effects of such 
chemicals as ammonia and the workman who is con- 
tinually exposed to mild concentrations of ammonia 
soon overcomes his unpleasant lid spasm and hardly 
notices the smell at  all. 

Effect of Acids and Alkalis 

(2) Reaction of the agent In a chemical works the 
substances which may enter an eye are usually either 
acid or alkaline in reaction. When discussing treat- 
ment no differentiation is needed between these two 
groups, as from > first-aid point of view any chemical 
injury demands the same immediate treatment and the 
same diagnostic procedure. It is, however, of advan- 
tage to know the difference in effect of acids and alkalis 
and it is wise to obtain a careful history so that an 
ophthalmologist can be informed of the offending agent 
during the later stages of treatment. 

Acids cause precipitation of the protein of the cornea. 

This tends to give rise to opacity. In high concentra- 
tions, especially with substances such as sulphuric acid, 
there is grave liability of penetration of the cornea as a 
result of a splash entering the eye. With adequate 
treatment, however, there is usually early recovery of 
translucency of the cornea and regeneration of damaged 
tissue takes place. 

Alkalis, on the other hand, tend to saponify the 
fatty layer of the cornea. There is a marked tendency 
to continuation of its action and opacity is more likely 
to develop in the later stages due to the formation of 
scar tissue. There is also more likelihood of the for- 
mation of adhesions between the eyelids and eyeball. 

As opposed to alkalis, therefore, acids show: (a) 
Slower penetration and sharper demarcation of the 
lesion. (b) Little tendency for the corneal epithelium 
to slough off. (c) Little tendency to develop scar tissue. 
(d) Tendency of opacities to heal. (e) A clinical course 
which is predictable within a few hours. 

Other Chemicals 

In addition to acids and alkalis there is another group 
of chemicals worthy of mention. These substances, 
when they enter the eye, attach themselves to protein 
and alter its physical properties. This may lead to 
severe inflammation and degeneration of the surface of 
the eyeball and of the lens. Included in this group are 
mustard gas, the arsenicals, the lachrymators and the 
cyanides. 

(3) Physical properties Another factor which deter- 
mines the action of a chemical is its physico-chemical 
properties, chief amongst which is its solubility. In 
order to pass through the surface of the eye the chemi- 
cal must be fat- or water-soluble or there must be a 
preliminary break in the surface. The penetration of 
water-soluble chemicals will not be nearly as great as 
those which are fat-soluble for the latter will be able 
to pass through the deeper layers of the cornea and 
cause considerable damage. It is for this reason that 
the action of an alkali is so much worse and so much 
more prolonged than the effect of an acid. Acids are 
water-soluble and alkalis are both water- and fat- 
soluble. Solvents are both fat-soluble and are protein 
precipitators. They, therefore, rarely involve more than 
the superficial layer as they rapidly become fixed near 
the surface. 

To  sum up, chemical injuries of the eye may be 
produced by internal or external action. External 
action is dependent on the concentration and duration 
of exposure, the reaction of the agent and its physical 
~ r o ~ e r t i e s .  With the exception of the highly concen- 
tratkd acids, which are likkly to penetrate the cornea, 
the most destructive effects must be anticipated in 
injuries arising from contact with concentrated alkalis. 

In spite of all preventive measures, chemical injuries 
to the eye frequently occur. By far the most important 
single item in the treatment of chemical splashes of the 
eye is immediate and efficient first-aid treatment on 
the plant. Where an eye hazard is known to exist 
eye-wash bottles should be available at frequent inter- 
vals throughout the plant building. The gravity feed 
bottle is probably the safest and best for use in the 
plants and all workers should be familiar with the 
handling of such appliances. Any bottles or other pieces 
of apparatus which squirt fluid under pressure into an 
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injured eye are not to be recommended. It is, of course, 
essential that eye-wash bottles be maintained in a clean 
conditions and in good repair. It should be the res- 
ponsibility of one individual to see that this programme 
is carried out and to make sure that they are always 
full. 

Solutions recommended by various authorities are 
numerous, but it must be remembered that the essential 
in treatment at this stage should be fluid, fluid and more 
fluid. Ordinary water is quite sufficient, but there is 
some advantage in having sonie sort of n~ildly anti- 
septic solution in the bottles. Normal saline is probably 
the safest and it is advisable to add to it a small per- 
centage of boric acid. simply to stop the growth of 
fungus in solution which may not be used at very fre- 
quent intervals. There are many buffer solutions which 
have been advised from time to time, but there is no 
real advantage in using these in the early stages after 
the injury has occurred. The emphasis should be on 
diluting and washing away the harmful substance rather 
than neutralising it. 

Irrigation 

Irrigation should be carried out with the patient lying 
down, as only in this position can proper control be 
exercised. First-aiders should only be satisfied that the 
job is being done properly when they can actually watch 
the irrigating fluid passing over the eyeball. It is not 
good enough to pour the fluid somewhere near the eye. 
Some authorities recommend that a patient sustaining 
a chemical splash in the eye should immerse the face 
in water and open the eyes under water. There is. 
however, always a spasm of lids when a chemical has 
entered the eye and great difficulty may be experi- 
enced in opening the lids to allow complete washing 
of the eyeball. 

Irrigation must be carried out for at least 10 minutes 
on the plant (i.e., two bottles should be used). This 
time of 10 minutes should be insisted on. There is 
always a tendency to rush people to the ambulance room 
in an emergency of this type. It is this early irrigation 
which is so important and it should be impressed on 
first-aiders that they, and they alone, have the responsi- 
bility for saving an eye immediately after injury. After 
insuring that this has been done, the first-aider should 
cover the eye with a clean pad and bandage and trans- 
fer the patient as quickly as possible to the works 
medical department. Here, the eye should be 
thoroughly examined and this examination should be 
followed by further irrigation. Again, this is best done 
with the patient lying down, and it is a great help if 
a local anaesthetic can be used at this stage. 

The choice of anresthetic is a matter of opinion. Some 
ophthalmologists condemn the use of cocaine which, it 
is stated, softens the epithelium and tends to cause 
further damage. Others, however, continue to use 
cocaine and have never observed any ill effects. One 
or two drops of a local anaesthetic should be instilled 
into the eye on admission to the ambulance room. 

In severe injuries no time should be wasted. Irriga- 
tion should continue for at least 45 minutes, again 
using normal saline or one of the numerous buffer solu- 
tions. If the eye is not so severely injured, a drop 
of two per cent fluorescein should be added before 
further irrigation. After irrigation any stain taken up 

by the damaged epithelium will be clearly visible. 
When the all important irrigation has finished a 

further careful inspection must now be made of the lids. 
conjunctiva and cornea. Has the irrigation successfully 
removed all the chemical agent? Are there any solid 
adherent particles remaining? What is the extent of 
damage resulting? On the answers to these questions 
a decision must be made regarding the use of various 
eye drops, reference of the patient to an ophthalmologist, 
hospitalisation. or frequency of follow-up treatment. 

Every factory medical department should contain 
the following medicaments: eye drops, such as sul- 
phacetamide I0 to 30 per cent. atropine I per cent or 
honlatropine drops, fluorescein and a bland oil such as 
parolein. The factory nurse or the industrial medical 
officer without specialised training should not go be- 
yond the use of these preparations and the decision to 
use penicillin or other preparations should rest entirely 
in the hands of the ophthalmologist. It is a safe rule 
to limit the use of atropine to those cases where there 
has been damage to the cornea, but to instill sulphacet- 
aniide drops into the eye in every case--oily drops 
should be limited to cases where there is considerable lid 
damage. for it must be remembered that an ophthal- 
mologist will have ditticulty in examining a patient 
whose eye is full of an oily preparation. It is another 
safe rule to refer to an ophthalmologist every patient 
with corneal damage. 

Minor Injuries 

In niinor injuries and in those not requiring 
specialised treatment i t  is often possible and highly 
desirable to keep the patient at work. Most will require 
follow-up treatment and it is an advantage to be able 
to perform this under proper supervision in the factory. 
rather than trying to instruct the patient or his rela- 
tions to do it at home. When atropine or local anres- 
thetics have been used. the eye should always be 
covered. as in one case the vision is affected and in 
the other lack of sensation in the eye may result in the 
entry of other foreign bodies unknown to the patient. 
Shades should never be conlpletely occlusive as normal 
evaporation cannot take place and conjunctivitis, if not 
present already, will occur. 

It is obviously unwise to sel~d a patient. who is for 
the time being a one-eyed person. back to a job where 
an eye hazard is known to cxist. In addition, a person 
with one eye covered has littlc perception of depth and 
distance. There are. however. always jobs in a chemi- 
cal factory where such men can be employed safely. 
Continuation of eniployment is not only of importance 
in providing an opportunity for adequate follow-up 
treatment; it also maintains the patient's confidence in 
his ability to return to his own job more quickly and 
therefore hastens his functional recovery. 

Provision of alternative work is also important in 
the resettlement of severe chemical eye injuries after 
they leave hospital. Treatment does not cease when the 
patient receives his signing-off note and returns to the 
factory. 

Success in treatment can only be claimed when the 
injured person is able to return to his pre-accident job, 
without any visual disability and with the knowledge 
that his eye protection is sufficient to prevent a similar 
mishap in the future. 
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MU. E. OWEN has bccn appointed an 
iidditional dircctor of the British Ther- 
mostat Co. 

0 MR. A. S. BISHOI' hils bccn clcctcd 
pres~dent of thc lnstitutc of the Rubber 
Industry in succcssion to LORD BAILLIEII. 
Mr.  Bishop is managing dircctor of thc 
Goodyc;lr Tyre and Rubber Co. 

MR. E. D. WHITELO('K and MR. 
K. W. L. RAMSDELI havc rctired from the 
board of Brothcrton and Co. I>td.. chcmi- 
cal manuk~cturcrs. Lecds. MR. C. L. 
EVANS has joined thc board as director 
in charge of production. 

MR. T. C. FAW~ISI I. chairman of the 
chcmical and allied trade\. 5cction. Man- 
chcster Chambcr of  Commcrcc, was rc- 
clcctcd at the annual mccting hcld on 10 
J;lnual-y. Hc is the northern regional 
manapcr of  ICI Ltd. and chairman of 
Thomas L. Fawcctt Ltd. of Lecds. 

0 MR. J. Rov GORDON has been c l ~ c t ~ \ d  
crecutivc vicc-prcsidcnt of The Inter- 
national Nickel Co. of Canada Ltd. Mr .  
Gordon has also hecn elcctcd cxccutivc 
vice president of Thc 1nternation:ll 
Nickcl Company Inc., the company'.; US 
subsidiary. Hc 1i;ls bccn 21 vice-prcsidcnt 
of Thc International Nickcl Co. of 
Cilnada since Junc 1953, and of Thc 
Intcrn:ltional Nickel Company, Inc.. sincc 
January 1955. 

MR. LYMAN A. BLISS has been 
:~ppointed prcsidcnt of Union Carbidc 
Nuclcar Co.. a division of Union Carbidc 
and Carton Corp. Mr.  Bliss succccds 
MR. KI~NNEIH RUSII. ;I vice-president of 
Union Carbide and Carbon Corp.. who 
will continue to hnvc ovcrnll rcsponsi- 

b ~ l ~ t y  lor thc co~pol-ation's nuclc;lr and 
intcrni~tional activitica. Mr. Rlisc joined 
Union C'arhidc in 1922 as ;I cadet cn- 
ginccr for L.indc Air Products Co., an- 
other divis~on of thc corporation. Hc 
advanced through the Linde organisation 
hecoming a vicc-prcsidcnt In 1940. In 
1955 he way made vice-prcsidcnt of 
Union C:~rbide Nuclcer Co. Hc has also 
licld ;I numbcr of cxcci~tivc positions 
throughout the corporation, including 
that of rncmbcr of Union Carbide's rc- 
\eal-ch commitlcc from 1944 to 1952. 

.SII< ARIIIUR EI.ION, 81.. has joined 
Ihc Shcll Petroleum Co. and will serve 
undcr Mr. Brian Trench, head o[ public 
rclatians. Hc will be in chorgc of films. 
Sir Arthur bccamc fi:m adviser to Shell 
and produccr-in-chicf to thc Shcll Film 
Unit i n  1936 undcf- Mr. Alexander Wol- 
cough. I n  January 1941. he was 
sccondcd to the Ministry of Information 
in charge of film production. Following 
;~ppointn~cnts as film adviser to thc 
Danish Govcrnmcnt in the ;lutumn o f  
1945, and to thc Forc~gn Office in 
January 1947, he rcsumcd his position ar 
;ldviscr to Shcll in 1948 and was simi- 
larly cmploycd by the Irnq Pctrolcum 
Company. Sir Arthur has just com- 
plctcd his second term as president of thc 
Scientific Film Association, of which he 
wnc the founder. 

W .  I .  Hcrttrer, 
gc,fri,rcrl r(~sc,crrclr 
ftzorrn,qcr. Marl- 
\errrto, II</IO 1rrr.s he(,f! 
(rppoir~terl a me,rrf- 
her of the IIPII. 

.Stoff(/ifr,q Coffinlit- 
fee or1 Syn//rctic 

D e t c r ~ c f ~ t i  

reader in physics. Andhra University, 
India, to study spcctroscopic tcchniques 
in cytology at King's Collegc, London, 
for three months from April 1957. 

MR. F. K. JOHNSON has been appointed 
to the Chemicals Division of Almour 
and Co. Ltd.. Lind- 
scy Street, Londo~~ .  
ECI, to handle the 
vale of cationic 
chemicals to thc 
pctrolcum industr:+ 
in the United Kina- 
dom. Previously, hs 
was with the pro- 
duction department 
of the Associated 
Ethyl Co. Ltd. 

F. K. Johnson 

@MR. RUSSELL B. STOLLARD, who has 
teen in this country reprcsenting the 
Chemical Division of the Food 
Machinery and Chemical Corporation 
since the beginning of this month, 
returned to the US yesterday, Friday. 

MU. H. W. CREMER, CBE, chairman .I 
newly appointed synthetic detergents 
technical standing committee, Min~stry 
of Housing, is a past-president of the 
Institute of Chemical Engineering 11947- 
48) and a past-presidcnt of the Royal 
Institute o l  Chemistry (1951-53). Senior 
partner i n  Cremer and Brearley, con- 
sulting chern~cal engineers, he became 
director of chemical warfare i n  1918 and 
for the ncxt two years was on the staff 
of DSIR. I n  1920. Mr. Cremer began n 
long assoc~ation with King's College, 
London, first as a chemistry lecturer and 
later, in 1928, when he introduced the 
study of chemical engineering, becoming 
director of chemical engineering studies. 
From 1939 to 1946 he was chief chemi- 
cal engineer to Sir Alexander Gibb and 

Awards undcr the Royal Society and Part"rs. 

N u f i ~ l d  Faund;~tion Commonwealth Bur- 
\,LI-~CS Scheme arc announced as follows: 
[ ) a .  S. BASU. reader in chcrnistry, Univer- 
\icy of  Calc~~tta, to study thc npplica- 
l ion of quantum mechanics to the solu- 
tion of prohlc~ns o l  chemical reactivity. 
at Oxl'ord from Fcbruary to July 1957; 
I)K. I). W. J. CRUICKSHANK, lecturer i n  
rnathcmi~tical chcmistry. Lecds Univer- 
hily, to s l l~dy theoretical :Ispects of thc 
epplic:~tion of spcctroscopic methods to 
thc dctcl-minalion of molecul;~r structures. 
at thc National Rescarch Council of 
C. .~n.~da, . Ottawa. for about threc months 
fl-on1 March 1957: DR. V. R. RAO, 

Obituary 
Thc dcath occurrcd on 11 January at 

the age of 58 of Mr. Herbert Marston, a 
senior executive of R. Cruickshank Ltd., 
Birmingham, chcmical manufacturers and 
clcctro-plating engineers. Mr. Marston, 
who was well known throughout the 
industry for his work on barrel burnish- 
ing methods, had becn with the company 
sincc 1949, previously serving with the 
Radiation Group and the BTH Co., of 
Rugby. 

Will 
Leadirig grr.\ cnyi- LIEUT.-COL. SIR ALEXANDER LEITH, 

former chairman of Bede Metal & 
C o r ~ / i t ~ c , r f / a !  Chemical Co. Ltd., who died on 9 

November 1956, aged 87, left 
rhe L ~ l t o r ~  111orLs €35.408 2s I l d  gross. £32,152 9s 10d net 
of George K r ~ t  value. (Duty paid £6,809.) 

16 Jrrr~rfary. Tlrr 
~.ivit a.(rs nrrof~g(,(l 

Dangerous Goods 
LI.S par1 of 111~ 

The 19th list of amendments to Appen- 

I n l e r r ~ ~ l i o f r ~ r l  dix A of the 1951 Report of flre Depcrrl- 

Commirtec for tlrc n~e r~ lo l  Cotrttf~itree url tlle Curriage of 

St~eilg of N e w  ( ins -  Dnrfgerorrs Goods and Explosives in 

Distrihfrlion Tech- Slrips may now be obtained from H M  

ttiqrfrs Stationery Office, price 2s 6d. 
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APPLICATIONS OF 
LACTONES 

CHEMIC 

Industrial and 
Therapeutic 

By E. G. Curphey 

L ACTONES, originally of interest in the classical 
studies of the carbohydrates, particularly those 
~nvolving the conversion of ketoses to aldoses, 

have within recent years found useful applications in 
industry and medicine. The lactones are, of course, 
useful ancillaries in organic synthesis as, for instance, 
they may be the means of introducing carboxy alkyl 
groups into a molecule. Utilising lactones, many substi- 
tuted fatty acids may be prepared. Many of these acids 
have useful biological properties. Thus the indole 
butyric acids, for example, prevent tuber development 
in potatoes. Lactones may feature in cyclisation tech- 
niques and ring A of dl-cortisone acetate is obtained 
using propiolactone and di-I,4-dimethyl-2-keto- 
A1(11),6,9 octahydrophenanthrene. These groups of 
steroids have been studied clinically for arthritis and 
rheumatic complaints. Finally lactones have featured 
in the synthesis of 3-alkoxy analogues of vitamin Bs, the 
lactone protecting the hydroxy methyl group during 
methylation with diazomethane. 

Pesticides and Fungicides 

Modifiers in polymerisation processes have been 
obtained by reacting propiolactone with appropriate 
dithiocarbamates. The resulting P- thiocarbamyl alkane 
carboxylic acids can cyclite on dehydration to give the 
correswnding 1,3-thiazines (2-mercapto-4-keto5,6- 

' dihydio-1.3-thiazine) which apart from f;nctioning as 
accelerators are useful as pesticides and fungicides. In 
the manufacture of plasticisers suitable for synthetic 
rubber and polyvinyl chlorides, excess quantities of 
lactones have been treated with the salts of organic 
acids. Such a reaction features the role of ethylene 
oxides as reactive carbon centres. In its mode of action, 
therefore, propiolactone may be regarded as a keto- 
butylene oxide. Its reaction with disodium phthalate 
yields ester-type polymers of the structure- 
(CH,.CH,.CO.O),,. While the free acid may be employed 
as a wetting agent, esterification with fatty alcohols, 
such as lauryl alcohol, affords plasticisers for p.v.c. 

Lactonic structures have appeared in the synthesis of 
terephthalic acid, important in the manufacture of 
Terylene. Terephthalic acid has thus been obtained from 
the lactone of cyclohexane-2,5-diol-1,4-dicarboxylic 
ester, where the polyanhydrides first produced on 
heating of the lactone, are hydrolysed and then sub- 
mitted to catayltic dehydrogenation. It is not known as 
yet whether this synthesis has any industrial significance. 
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A facile industrial synthesis of terephthalic acid would 
be welcomed, since p-xylene from which terephthalic 
acid is prepared, is separated with some difficulty from 
the other isomers, all isomers occurring in specific 
fractions of petroleum distillates. 

Polymerisation of the 1-methylene y-lactones give 
glass-like products. The colourless characteristics of 
the lactones of certain dyes are utilised in the manu- 
facture of crayon materials for recording purposes. 
When such lactones are mixed with materials capable 
of effecting scission at the lactone linkage, a colour is 
regenenerated by virtue of the release of the parent 
dye. In 3.3-bis-(p-dialkylaminophenyl) phthalide, the 
change from methyl to ethyl is associated with a 
differentiation in colour from green to blue. 

Azlactones may be regarded as the lactones of the 
en01 tautomer of the N-aldehydo-amino acetic acids. 
Such derivatives have featured in the synthesis of 
penicillin, although unfortunately such a synthesis does 
not give high yields. Based on such a technique the 
antibiotic has been obtained from 2-benzyl-4-methoxy 
methylene oxazolone and PP-dimethyl cysteine. 

Cold Drawn Fibres 

Complex bis-azlactones have recently aroused 
interest in their roles in the production of novel poly- 
amides. The fibres are essentially cold drawn in steam 
at lox, where orientated and highly crystalline fibres are 
obtained. Being readily prepared at room temperatures, 
they are accordingly attractive in their application to 
industrial processes. Nylons, it will be remembered, are 
usually melt spun, and the polymerisation melt is 
important, too high temperatures tending to effect dis- 
proportionating reactions. Polymers s u l ~  judice, hocv- 
evec, are solvent spun. The highly polar nature of the 
resin apparently renders the cold drawing in steam 
the only method at present reported for this experimen- 
tal fibre. These fibres have been prepared by the 'addi- 
tion of bifunctional amines to appropriate solutions of 
2,2' bis-azlactones. 

Polymers of high molecular weight are obtained hy 
performing the polymerisation in aprotic solvents such 
as benzene and chloroform, solvents such as formic acid 
and m-cresol giving low molecular weight products. 
These polyamides are structurally new. being inter- 
mediate between the diamine-dicarboxylic acid poly- 
condensates (nylons) and the polypeptide fibres resulting 
from the homopolymerisation of N-carboxyglycine or 
alkyl analogues. The azlactones have featured in the 
synthesis of penicillamine. 

Lactones have been used in the preparation of the 
growth factor, pantothenic acid or its esters. Such 
growth promoting substances have been synthesised 
from /j-alanine and .I-hydroxy-/jfi-dimethyl-y-butyro- 
lactone. Many unsaturated lactones are biologically 
active. The 8-hexenelactones, for example, inhibit the 
growth of connective tissue. This has been demonstrated 
by the lesions produced in the wall tissue of the flat 
worm Dugesia tigrina (platyhelminthes) which was 
observed after treatment with M/20,000 solution of the 
lactones. The 4-methoxy mercapto-3, 4-dihydrocou- 
marines have been studied with respect to Bilharziasis, 
and to venous infections due to parasitic trematodes, 
common in Egypt and China. Finally, many unsaturated 

(Continued on page 164) 



26 January 1957 C H E W A L  AGE 163 

Measurement of Physical 
Properties 

INSTRUMENT TECHNOLOGY. VOL. I I. ANALY- 
SIS. By E. B. JONES. Butterworths Scientific 
Publications, London. Pp. xi + 208. 40,s. 

In Volume 1 of this treatise the author described 
instruments for measuring pressure, flow and tempera- 
ture. This conlpanion volume deals with methods used 
for measuring variables based upon chemical com- 
position. 

The treatment of the subjeci is based upon four 
main chapters. These deal respectively with sampling 
systems for gases and liquids, the measurement of 
density or specific gravity, the measurement of humidity, 
the measurement of chemical composition. and the 
measurement of viscosity. 

By far the largest section of this book is that on 
chemical composition comprising approximately 135 
pages. It deals with gas analysis by chemical absorp- 
tion. spectrochemical analysis, mass spectrometers, 
electrochemical measurements. gas analysis by thermal 
conductivity and heat of reaction measurements, and 
paramagnetic oxygen meters. Some of the material 
presented will be regarded by some readers as apper- 
taining solely to research methods. However, as the 
duthor points out, all the instruments are capable of 
being adapted for process control. 

It is easy to criticise a well written book which 
attempts to present a large field in a small space. The 
author has wisely selected his material to represent a 
wide range of instruments, but perhaps a short section 
on the measurement of radioactivity would have 
enhanced its value. E.J.C. 

Heitler Monograph Revised 

ELEMENTARY WAVE MECHANICS WITH 
APPLICATIONS TO QUANTUM CHEMISTRY. 
2nd edn. Bv W. HEITLER. Oxford University Press, 
London. Pp. 193. 18s. 

Professor Heitler has considerably revised his 
original monograph, first published in 1945, by extend- 
ing the chapters on the chemical bond and adding 
sections on diatomic molecules and time-dependent 
theory. The work, designed primarily for chemists 
having a limited knowledge of mathematics, constitutes 
a remarkable feat of condensed but lucid writing. Thc 
reader is led gently from a discussion of the experi- 
mental basis of quantum mechanics to a theoretical des- 
cription of the periodic system of elements by way of 
the wave equation and the hydrogen atom, and pertuba- 
tion theory and two electron systems. 

Inclusion of a chapter on the Zeeman effect is particu- 
larly welcome since it helps greatly in understanding 
spin and magnetic quantum numbers (but is neverthe- 
less frequently omitted in texts of this kind). 

The remainder of the book, which is devoted to the 
theoretical description of chemical bonding, is less 
satisfactory. Though the high standard of writing is 
maintained, no mention is made of the molecular 
orbital method, which is in many ways conceptually 
simpler than the valence bond method to which the 
writer adheres. It is unfortunate also that space could 
not be found for an explicit statement of the Hellmann- 
Feynman theorem, a theorem which is valuable in eluci- 
dating the role of excllange forces in bonding. 

However, the book can be commended to chemists 
wishing to acquire some understanding of the theoreti- 
cal description of their subject; in spite of its increase in 
volume, it can still be described as 'pocket-size.' 

A. DALGARNO. 

Comprehensive Treatise 
on Wax 

COMMERCIAL WAXES. A SYMPOSIUM AND 
COMPILATION. 2nd edn. edited by H. Bennett. 
Chemical Publishing Co. Inc., New York. 1956. Pp. 
688. $15.00. 

Completely revised, considerably enlarged and 
brought up to date, this new edition of a well-known 
technical work is divided into seven main sections, 
which cover natural waxes (from mineral, vegetable, 
animal and insect sources); manufactured and syn- 
thetic waxes (fatty alcohols, esters of polyhydric 
alcohols, poly-glycols, hydrogenated oils, chloro- 
naphthalenes. ketones, amines, amides, nitriles, 
synthetic and polymeric waxes); physical properties of 
waxes; wax technology (adulteration, determination of 
density, melting, wax solutions etc.) and waxes in 
industry (technical uses of waxes). 

In the sixth section there is a glossary of terms used 
in wax technology with special tables and a list of 
substitutes. The final section (nearly 200 pages) is a 
wax formulary; there is also a comprehensive index. 

The book is, a mine of information on the various 
aspects of waxes. It is very readable and contains a 
large number of tables and graphs. It is recommended 
to all concerned with waxes. 

Perhaps the most impressive section is the formulary. 
Here, arranged in alphabetical order, are formulae for 
several hundred industrial products ranging from an 
adhesive to join metal or glass to wood, to waterproofing 
preparations. In many cases several formulae are given 
(there are 30 recipes for floor polish). 

Print. paper and style are pleasing, and errors 
remarkably few. If any criticism were to be made, it 
would be perhaps that a slightly reduced price would 
be more appropriate. A.R.P. 

Interferometry for Students 

AN INTRODUCTION TO INTERFEROMETRY. 
By S. TOLANSKY. 1956. Longmans, Green & Co., 
London. Pp. 223. 21s. 

Interference effects in optics have been known from 
an early date and studies of these phenomena have been 
intimately linked with the development of the theories 
of the propagation of light. A small number of books 
have been published on interferometry, but they have 
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all tended to concentrate on the particular interest of 
the author, and have not provided an elementary intra- 
duction for degree students. The present text is based 
upon the lecture course which Professor Tolansky givcs 
to the second year students who are reading for Part I 
of the B.Sc. Special Degree in Physics at  London 
University, but it is likely to cover any typical degree 
course in physics. Since interferometry is only a small 
part of optics, and the latter, itself, is likewise only a 
small section of the physics course the need for a suit- 
able introductory textbook for the student is obvious. 

Interferometry is an elegant branch of optics in 
which simple tools (e.g. mirrors and restricted sources 
of light) can be used to 'measure the size of a molecule 
or the diameter of a star. The Raleigh interferometry, 
one of the several interferometers described by the 
author, can for instance be used to measure precisely 
the refractive indices of gases or liquids. 

References to the literature have been left out of this 
book since it is considered that the student will not have 
sufficient time to refer to the numerous original papers, 
many in a foreign language, which have been published 
on this subject. However, a list of some specialised 
books on interferometry is included at  the end of the 
volume, for any enthusiast who wishes to pursue the 
subject further. 

The book is well produced and should be of much 
value to physics students and others interested in the 
application of interferometry to their own specific 
problems. G.S.E. 

The Year in Review 

ANNUAL REVIEW O F  PHYSICAL CHEMISTRY. 
VOLUME 7. Edited by H. Eyring. Annual Reviews, 
Inc., Palo Alto, California. 1956. Pp. vii+503. 60s. 

This volume follows a similar pattern to that estab- 
lished for earlier volumes in the series. Thus, 17 of the 
20 chapters deal with topics which are treated annually 
and there are also three chapters on special topics which 
do not justify summary at such frequent intervals. The 
subjects selected for this occasional treatment in the 
present volume are: ' Ion Exchange,' ' Combustion and 
Flames ' and ' High Temperature Chemistry.' 

The choice of authors continues to be excellent, and 
almost all are well known for their own contributions 
to the fields which they are reviewing. This means that 
the accounts are comprehensive and authoritative; in 
no case is there merely an ill-digested catalogue of new 
discoveries. In fields where the current interest is high, 
the reviewers have an extremely difficult task in pro- 
ducing a coherent account and yet making adequate 
mention of upwards of 200 new publications. 

Faced with this difficulty, some of the reviewers have 
tended to concentrate on particular aspects of their field. 
For example, in the chapter on 'Quantum Mechanics,' 
Mofitt and Ballhausen have concentrated on crystal 
field theory with particular reference to transition-metal 
complexes, while Tobolsky has dealt with initiation of 
polymerisation in the chapter on ' Polymers.' This 
tendency is probably one that should be encouraged 
because the branches of the subject which are not 
treated can always be covered in future volumes. 

Complete author and subject indexes are a valuable 
feature of the book and, although there are a few 
misprints,.the general standard of production continues 

on the high level that has come to be expected from 
this annual series. It is undoubtedly a volume which 
should appear on the shelves of every chemical library. 

CHARLES KEMRALL 

Cost Too High ? 

AN ENCYLOPEDIA O F  T H E  CHEMICAL PRO- 
CESS INDUSTRIES. B y  JEFFREY R. STEWART. 
Chemical Publishing do. Inc.. New York. 1956. 
Pp. 820. $12.00. 

This book is based on the fourth edition of Stewart's 
Scientific Dictionary which was issued in 1953. The title 
of the latter work was changed because it did not 
adequately cover the subject matter. 

The encyclopedia is essentially an extensive collec- 
tion, arranged in alphabetical order, of definitions r ~ f  
various scientific and technical terms encountered in the 
chemical process industries, and includes such subjects 
as raw materials, prhcesses, equipment and finished 
products. Where trade names and the names of manu- 
facturers of equipment or chemical products are quoted 
these are usually American in origin, and the work is 
therefore of greater value to US than UK readers. 

Because of this and its relatively high price its 
appeal to British chemists may be limited, although 
there is much useful information in its pages. G.S.E. 

Lactones 

lactones show blastocholine activity in that they prevent 
the germination of seeds. 

More complex steroid lactones function as cardiac 
poisons, and have been used in congestive heart failure. 
Their physiological action is one involving the lengthen- 
ing of the systolic phase of the cardiac cycle, so per- 
mitting the heart to rest during the filling of the 
ventricle. In such steroid structures, the lactone moiety 
is attached to the C17 atom. Beta-chlorolactones are 
used in the synthesis of these valuable clinical sub- 
stances. The reaction is a Reformatsky type of reaction 
utilising metallic zinc and lactone. By such an expedient, 
transdehydroandrosterone acetate is converted to 
A5:h:l@22-3-acetoxy-21-oxy-nor choladienic acid. 

The incidence of 'Sweet clover disease,' originally 
observed in cattle. was established as due to a 
haemorrhagic factor, a lactone-3.3-methylene bis- 
(4-hydroxycoumarine). Its obvious pharmacological 
value was realised and the lactone found clinical uses 
as an anticoagulant in thrombosis. In 1942 patents were 
applied for, claiming a method of preparation for this 
substance. 

One of the most recent lactones studied in conteni- 
porary chemotherapy is 8-hydroxy-3-p-chlorophenyl 
coumarine which has exhibited protection against 
influenza virus. It is now being studied as an anti- 
carcinogenic agent. Other complex natural lactones such 
as the podophyllotoxins are powerful mitotic poisons. 
Accordingly they have shown curative effects on 
malignant growths. Unfortunately their toxicity pre- 
cludes their clinical application, but such lactones have 
been taken as models for the synthesis of analogues 
which while behaving as carcinostatic agents may not 
be cytotoxic. 
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Under SR02906 (Customs Notificatioli 
122) thc following raw and semi-manu- 
factured materials used by thc plastics 
industry is exempt from so much duty 
as is in excess of 25 per cent ad valorem: 

OHIO-APEX IS N O W  PART OF FMC 
ORGANIC CHEMICALS DIVISION 

HIO-APEX Division of the Food 0 Machinery and Chemical Corpora- 
tion begins the New Year as part of a 
new FMC group, with the recently 
formed FMC Organic Chemicals Divi- 
sion assuming responsibility for Ohio- 
Apex products as well as for a variety 
of speciality organics formerly associated 
with FMC's Wcstvaco. Becco and Fair- 

chemical divisions at Princeton, New 
Jersey. Mr. Bert S. Taylor is manager 
of the Ohio-Apex Division as well as 
vice-presidcnt of the FMC Organic 
Chemicals Division. Bernard H. Jacob- 
son, FMC vice president and president 
of the Ohio-Apex Division, becomes 
chairman of the FMC organic chemicals 
~ o l i c v  committee. . . 

field Divisions. 
Ohio-Apex commenced operations in 

1929 at Nitro, W. Va. In 1935 it 
developed the first non-yellowing plas- 
ticiscr for nitrocellulose lacquers, dibu- 
toxycthyl phthalate ( K r ~ n i s o l ' ~ '  plas- 
ticiser). DOP (dioctyl phthalate), one of 
the major vinyl resin plasticisers, was 
commercially developed at Ohio-Apex in 
1938 and made solely at  Nitro till 1942. 
In 1956 a plant to produce Daponin) resin 
(a dry powder prepo:ymer of diallyl 
phthalate) was put on stream. Dapon'"' 
has important uses a's a component of 
moulding powders for electrical parts. and 

AIL cl~ctronic ftlaster di.striblrfion par~cl 
irllich illrrstrcrres flrc rfse o j  11101l1ded parts 
frotti DAPONt" resifl ~ f i d  vifzyl coated 
wire contuinir~g Olrio-Apex p1astici.ser.s 

as a laminating resin for aircraft struc- 
tural parts and decorative laminates. It 
has potential laminating and binder resin 
uses w ~ t h  paper, glass, cotton, synthetic 
fibres and other inert substances. 

In addition to plasticisers, Ohio-Apex 
has developed processes for making 
various specality chemicals, including 
high-purity anhydrous aluminium 
chloride. 

Mr. Hcnry S. Winnicki, president of 
the FMC Organic Chemicals Division. 
stressed that one of the primary aims of 
the new division is to produce and mar- 
ket organic chemicals and plastics 
developed through the activities of the 
central research laboratory of FMC's 

Sasol Troubles Due to Foreign 
Influences 
TEETHING troubles of the South 
Alrican Coal, Oil and Gas Corp. (Sasol) 
were due almost entirely to inferior 
foreign materials and defective planning 
b'y foreign advisers. This was claimed 
recently by Mr. Eric Louw, SA Minister 
o l  External Affairs. Bccause of advice 
from SA experts, he said, the Union no 
longer needed foreign planning or 
advice. 

The way was now open for the further 
expansion of the indigenous oil industry. 
which would make South Africa inde- 
pendent of imported oil. 

A f 2  million fertiliser plant is to be 
erected at Sasolburg by Fisons (Pty.), the 
associated company of Fisons Ltd. It is 
expected to be in full production in 1959 
and will produce 200,000 tons of super- 
phosphate pcr year. 

Progress in U.S. Borax and 
Chemical Expansion Scheme 

Satisfactory progress in the United 
States Borax and Chemical Corporation's 
$20 million (about £7.15 million) pro- 
gramme for new and increased produc- 
tion capacity has becn announced. Last 
July the company was formed by the 
merger of the United States Potash Co. 
with Pacific Coast Borax Co., a subsi- 
diary of Borax (Holdings) of the UK. 

Conversion to open-pit mining will 
permit almost completc recovery of thc 
entire ore body. 

The company also plans to treble its 
rescarch efforts and as from the end of 
July, to spend $1 million (about £357.000) 
annually for this purpose. 

Indian Tariff Changes 
Under SR02905 (Customs Notification 

121) the Following articles falling under 
Tariff Item 87 of the Indian Customs 
Tariff are exempt from so much of the 
duty as is in excess of 25 per cent ad 
valoretn: Raw materials for the plastics 
industry-(a) Styrene; (b) cellulose 
plastics, excepting cellulose acetate; (c) 
vinyl resins. 

Raw celluloid, celluiose nitrate (sheets, 
rods and tubes), rennet casein and poly- 
vinyl chloride resin. These notifications 
supersede Customs 3, dated 7 January 
1950. 

New Italian Plant for 
Synthetic Rubber 

The synthetic-rubber factory which 
EN1 (Ente Nazionale Idrocarbori) is 
building at Ravenna will be completed 
ahead of schedule, and the production 
will be started at the end of the current 
year. Output of the new factory. 
or~ginally scheduled at  35,000 tons 21 

year. will be increased to 60,000 tons. 

Yugoslav/Polish Chemical 
At thc end of November last year, a 

Protocol covering trade in 1957 between 
Yugoslavia and Poland was signed which 
provides for an exchange of goods each 
way totalling US $31 million. 

Yugoslav exports will include aluminium, 
zinc and pyrites concentrates, magnesite. 
caustic soda and other chemicals. Polish 
exports will include chemicals. coal, coke, 
rolled and drawn metals and machinery 
of various kinds. 

EN1 Launch Nuclear Project 
A special company, entitled Agip 

Nucleare, is being floated in Italy as a 
member of the EN1 Group. Its task will 
be that of constructing two thermo- 
nuclear centrals in Italy. 

Big Increase in Israel Potash 
Production 

Production at the Sodom potash works. 
Israel. is stated to have now rcached a 
monthly rate of 6,000 tons. Total output 
last year reached 40,000 tons, of which 
35,000 tons were exported to about 15 
malkets. Principal customers were Britain, 
Japan, Italy and Ceylon. 

Lack of traincd technical personnel is 
:I factor in the low productivity of the 
plant. An annual output of 150,000 tons 
before 1958 is desired, Adequate water 
supplies are also giving rise to difficulties 
in washing evaporating pans. The high 
cost of transporting the potash from 
Sodom to the port of Haifa is stated to 
account for 15 per cent of total produc- 
tion costs. 

Australian Submarine Minerals 
Extensive submarine deposits of rich 

mineral sand containing rutile and zircon 
have been discovered by the survey ship 
of the Royal Australian Navy, HMAS 
' Warrego.' off Nambucca Heads on the 
New South Wales coast. The deposits 
are reported to spread over the ocean 
floor up to 15 miles from the coast in 
depths ranging from three to 100 
fathoms. Several beach mining com- 



panies are said to be investigating the 
possibility of dredging the minerals. 

With the deve:oprnents in atomic 
energy and jet aviation, the production 
of rutile (a source of titanium) from 
mineral sands has become an important 
industry in Australia. This year 
Australia's exports of rutile are expected 
to earn about LA7 million to fA2 million 
more than last year, with production top- 
ping the 100,000-ton mark. 

Mobile Gas Installations in 
French Cameroons 

Commercial exploitation of the gas 
pockets discovered in the French 
Cameroons is now being considered and 
an engineer is to visit the US to study 
the technique. An installation being con- 
sidered is said to be mounted on 'Skis' to 
facilitate movement from pocket to 
pocket. The installation is stated to permit 
the treatment of 150,000 cubic metres cf 
gas daily, giving an annual production 
of 2,000 tons of butane, 1,000 tons of 
propane and 10,000 tons of petrol. 

Portuguese Cylinder Plant 
Opened near Lisbon 

CIDLAXompanhia de Combustireis 
Industriais e Domesticos, Lisbon, opened 
in November last new installations on the 
outskirts of Lisbon near the SACOR oil 
refinery of which it is a subsidiary. 
Butane and propane produced in the 
.refinery are piped to the new installations 
for bottling in cylinders each containing 
13 kilos of gas. Ten thousand such 
cylinders can be filled daily and it is 
reported that this capacity, adequate to 
meet present consumption of about 
10,000 tons annually, could be substan- 
tially increased. 

New Nickel Deposits 
Discovery of a very large deposit t.f 

high grade nickel ore in the heart of 
Ungava is reported by the Premier of 
Quebec, Mr. Maurice Duplessis. The 
International Nickel Co. of Canada is 
interested and has informed the Premier 
that it is prepared to spend $5 million for 
further exploration of the site and to 
invest $100 million to bring the ore-body 
into production. 

Canadian Firm to Make 
Carbon Tetrachloride 

Initial production of carbon disul- 
phide from expanded facilities at its 
plant in Cornwall, Ontario, is announced 
by J. D. Converse, vice-president of 
Cornwall Chemicals Ltd. 

The company, owned jointly by 
Canadian Industries Ltd. and Stauffer 
Chemical Co., has been producing car- 
bon disulphide for the last 15 years. The 
current expansion is the third to be made 
since 1946. Continued growth in pro- 
duction of viscose rayon and in trans- 
parent regenerated cellulose film accounts 
for most of the increase in demand for 
carbon disulphide. However, consump- 
tion as raw material for manufacture of 
other chemicals has been a significant 
factor in determining the size of the latest 
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installation which has added about 60 
per cent to the previous capacity. 

Cornwall Chemicals will also soon use 
its own carbon disulphide in manufacture 
of carton tetrachloride. A modern plant 
to make carbon tet. is now under con- 
struction and is part of the present ex- 
pansion programme. The entire project 
will require an investment of over 
$ 1,000,000. 

Tetraethyl Lead for Japan 
According to reports, the Toyo Soda 

industry Co., and the Dar-ichi Bussan 
are planning the joint establishment of a 
Y60 million company (Ethyl Chemical 
Industry Co.) to manufacture tetraethyl 
lead. The Japanese petroieum industry 
is said to import some Y1,000 million 
worth annually from the US. 

A new petrochemicals company with 
Y1,200 million capital is the Furukawa 
Chemical Industry Co., which will he 
located at Kawasaki. 

US Capital for Spanish Firm 
The Spanish firm of Revalorizacion de 

Aceitas y Grasas has been authorised 
to accept participation of up to 50 pcr 
cent capital by Archer Daniels Midland 
Co., Ohio, US, towards incrcasing 
production of glycerines, fatty acids, in- 
dustrial oils, fat alcohols, etc. 

Uranium Can be Obtained 
from Superphosphates 

Italian newspapers report that Profcs- 
sor Guntz of the University of Algiers 
has come to the conclusion that uranium 
could be obtained also from supcrphos- 
phates, large quantities of which arc 
available in North Africa. 

According to Professor Guntz's calcu- 
lations each ton of superphosphates 
would yield quite an appreciable quan- 
tity of uranium. It is interesting to nots 
that in course of his studies. he has also 
ascertained the presence of vanadium in 
North-African phosphates. 

Fertiliser Plant for Spain 
Union Espanola de Explosives 

said to be investing 1,283 million pesetas 
over the next five years on development 
projects. Installation accounts for 283 
million; manufactures under study and in 
preparation. 235 million; raw m3terials. 
250 million; miscellaneous, including a 
proposed fertiliser factory at Sevillc. 515 
million. 

Japanese Fertiliser Interests 
It is understood that the Ministry of 

International Trade and Industry has 
invited several companies to consider 
participation in a project for the domes- 
tic production of potash fertiliser. (All 
Japan's requirements are at present im- 
ported.) According to the report a new 
method of production has been success- 
fully tested. by which citric soluble potash 
fertiliser could be obtained with about 28 
per cent potassium content by processing 
locally avai!able quartz trachyte (dole- 
rite). It is said that the Ministry's plan 
entails the establishment of a company 
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with Y300 million capital to be put up 
by the Japan Development Rank and 
interested companics. Production of 
some 50,000 tons a year would begin in 
fiscal 1958/9. 

US Firm to Expand Output of 
Irradiated Polythene 

In the US the General Electric Co. is 
planning a major cxpi~nsion in production 
of irradiated polythcne from 000.000 Ib. 
per year to some 1.6 million Ib. per year. 

Irradiated polythene is being used to 
insulate telephone and other catlcs, 
motors, generators and other apparatus. 

South African Uranium 
Yearly uranium production in South 

Africa is rcportcd to be as big as that rf  
any country in the world including the 
total annual output of Russia and Eastern 
European countrics. South Africa's 
annual production of uranium oxide is o i  
the order of 4.500 tons. 

Yugoslav Chemicals 
In order to protect thc home market 

the Yugoslav Govcrnmcnt has decided to 
stop exports of certain goods. Certain 
products of thc chemical industry come 
undcr this decision. Thus there will hc 
no cxport of artificial fertiliscrs, sulphuric 
acid, copper sulphate. or caustic soda. A 
pcrniit from the Committee for Foreign 
Trade will be rcquired for the exceptional 
cxport of any onc of these products. 

Change of Address 
New Metals & Chemicals Corporation. 

Tokyo, has moved to more spacious 
ofices at Kankoji-Kaikan Building. 3 
Ginza Nishi, 8-chome Chuo-ku, Tokyo. 
Its PO Box, Central 565 and cable 
address. Nemechcm. Tokyo, remain un- 
changed. Thc company is the corre- 
spondent in Jap:m of New Metals & 
Chemicals Ltd., London. 

Canadian Tariff Hearing 
on Chemicals . 

The Cirnadian tariff board has pub- 
lished terms of rcfcrence on chemicals in 
connection with its projected enquiry. Thc 
refcrencc broadly covers: basic industrial 
chemicals, coal tar products, dyes, pig- 
ments and paints. industrial alcohols. 
fertilisers, insecticides, fungicides. disin- 
fectants, explosives and chemicals for use 
in producing sonps, detergents and 
rubber. Excludcd are petroleum products. 
abr:r~ives and phrtrmaccutical products. 
Plastics arc included only where adjust- 
mcnts are neccsqary following changes in 
other rates. 

if the Board decides that tariff change5 
;ire desirable, they will prepare a revised 
schedule of tarill' items with recommen- 
dlrtions as to rates of duty. No general 
change in margins of prcfcrence ir 
contcmplated. 

Written submissions on groups of pro- 
ducts should not t e  made to the board 
until dates of sittings have been 
announced. U K  interests wishing to t e  
notified of dates and placcs of sittings 
should contact the Secretary of the TariR 
Board. 70-74 Elgin Street. Ottawa. 
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FIGURES FOR SA COMPANIES' 

URANIUM PRODUCTION 

Cost of Doornfontein's .Plant Repaid by 1966 

I N HIS STATEMENT on uranium 
production by the Doornfontein Gold 

Mining Company Ltd., of the New Con- 
solidated Gold Fields Ltd., the chairman, 
Mr. E. S. Hallett, presented statistics 
concerning uranium production since 
1 July 1955 together with additional 
information which it had not been pos- 
~ i b l e  to incorporate in the December 
quarterly report. The company was 
accepted as a uranium producer in Sep- 
tember 1953. 

A joint uranium plant with a rated 
capacity of 80,000 tons leached per 
month was erected at  the property of the 
company and trial runs were started in 
September last. In November last the 
plant operated at its full capacity. 

The yield of uranium oxide per ton 
of slime treated was found to be greater 
than the uranium oxide content of the 
one reserve which at 30 June 1956 
amounted to 0.18 Ib. per ton over a 
s!opping width of 40.0 inches. The reason 
for this is that uranium oxide content 
of the run-of-mine ore is insufficient to 
warrant its extraction by direct treat- 
ment, so that it is necessary to isolate, 
by means of screening, that portion of 
the ore which can be treated econo- 
mically for the extraction of uranium 
oxide. 

Carbon Leader Reef 

In this particular mine the uranium 
oxide is closely associated with the 
carbon seam of the Carbon Leader Reef. 
Because of the friable nature of the 
carbon seam, a considerable amount of 
the gold and uranium oxide is contained 
in the very fine portions of the ore. 

Ore is delivered to the mill in three 
different size grades. The  coarsest is sub- 
ject to hand picking to recover any gold 
and uranium-bearing rock. The other 
two products are treated for the recovery 
of gold. The slime from the smaller pro- 
duct is then pumped to the joint plant 
for extraction of uranium. 

Uranium is extracted from the slime 
in three stages. First, the uranium is 
leached from the slime by sulphuric 
acid and the uranium-bearing solution is 
yeparated from the slime by filtration. 
This solution is then concentrated in ion 
exchange columns and in the third stage 
the uranium is recovered from the con- 
centrated solution in the form of a 
chemical precipitate by the addition of 
ammonia. This precipitate is then sent 
to a central calcining plant for the final 
preparation of uranium oxide. 

During the quarter ended 31 Decem- 
ber 1956, a total of 70,200 tons of slime 
from this mine was treated. The total 
yield of uranium oxide amounted to 
15.803 Ib., the yield per ton leached 
being 0.225 Ib. The content of uranium 

oxide of the ore reserve was 0.18 Ib. per 
ton. 

By 30 September 1966, the date of 
termination of the company's contract 
with the Atomic Energy Board, the 
capital cost of the joint uranium plant 
and of ancillary equipment will have 
been repaid in full. The company, by 
agreement with the West Driefontein 
Co.. will continue to have facilities for 
the treatment of slime at the joint plant. 
Therefore, this company should be in a 
favourable position to continue produc- 
tion of uranium oxide after the existing 
contract ends provided that suitable 
terms for sale of the product are 
available. 

According to the chairman of the 
Linpaards Vlei Estate and Gold Mining 
Co. Ltd.. Mr. W. M. Barclay, this com- 
pany was accepted as a producer of 
uranium in September 1952 and a plant 
for extraction of uranium from ore 
mined from the Bird Reef Series was 
erected. This plant has a rated capacity 
of 50,000 tons leached per month and 
commenced production in January 1955. 
Full production began from 1 July 1955. 

From the quarter ended 30 September 
1955 to the quarter ended 31 December 
1956, 719,000 tons of ore were treated 
in the leaching plant. The total uranium 
oxide recovered was 884.641 Ib.. The 
yield of uranium oxide per ton leached 
averaged 1.2308 Ib. 

The Bird Reef Section ore reserve fully 
developed at 30 June 1956 was estimated 
at 644,000 tons averaging 2.27 Ib. 
uranium oxide per ton over a stoping 
width of 36.2 inches. 

Uranium Oxide 

Details of the production of uranium 
oxide and pyrites by the Vogelstmisbuilt 
Gold Mining Areas Ltd. are given in the 
statement by the chairman of the com- 
pany. Mr. J. M. M. Ewing. On 8 Octo- 
ber 1952 arrangements were made with 
the Atomic Energy Board of South 
Africa for erection of a uranium extrac- 
tion plant. Uranium oxide and pyrites 
occur in both the Main Reef and the 
Kimberley Reef and in slime residue 
dams at the mine. The  principal source 
of uranium oxide is the Kimberley Reef 
which can be recovered economically by 
direct leaching of the ore with sulphuric 
acid. 

Ore from the Main Reef or  slime must 
first be treated by flotation to obtain a 
relatively high uranium oxide content. 
Ore at present being mined from the 
Main Reef contain!. approximately 0.18 
Ib. uranium oxide per ton. Samoling 
the slime dams has given estimates of 
approximately 0.18 Ib. of uranium oxide 
per ton. The current Kimberley Reef 

residue contains approximately 0.45 Ib. 
per ton of uranium oxide and the con- 
centrate about 0.94 Ib. per ton. 

At Vogelstruisbuilt the leach plant is 
able to treat 42,000 tons per month of 
a mixed uranium-bearing feed. This 
contains approximately 0.57 Ib. per ton 
uranium oxide. 

At full capacity, the primary flotation 
plant is supplied with 150,000 tons per 
month of residue made up 'of 80,000 
tons of old slime dams containing 0.18 
Ib, of uranium oxide per ton and 70,000 
tons current Main Reef residue from the 
gold extraction plant which also con- 
tains 0.18 Ib. of uranium oxide per ton. In 
the primary flotation plant a high pro- 
portion of sulphur in the feed is re- 
covered in the form of pyrites. Some 
10,000 tans of concentrate containing 
both pyrites and uranium oxide is ob- 
tained. 

Leach residue amounting to 42,000 tons 
per month passes to a secondary flota- 
tion plant where a pyritic concentrate is 
recovered. In this plant a recovery of 
about 3,600 tons of pyritic concentrate 
per month is expected. 

Average Yield Per Ton 

Total tons of ore treated in leaching 
plant from the quarter ended 30 Sep- 
tember 1955 to 31 December 1956 was 
706,000. The total uranium oxide re- 
covered was 362,679 Ib. The yield G€ 
uranium oxide average 0.5018 Ib. per 
ton. 

The statement of the chairman, Mr. 
E. S. Hallett, of the West Driefontein 
Gold Mining Co. Ltd., records that this 
company was accepted as a uranium 
producer in April 1951. In conjunction 
with the Doornfontein Gold Mining Co. 
Ltd., a joint uranium plant was erected. 
Trial runs began last September and in 
November the plant operated at full 
capacity. 

Tonnage of slime supplied by this com- 
pany in November and December 1956 
was greater than of the Doornfontein. 
During the quarter ended 31 December 
1956, a total of 85,000 tons of slime from 
this mine was treated in the leaching 
plant. The total yield of uranium oxide 
amounted to 22,124 Ib., the yield per ton 
leached being 0.258 Ib. 

Better Results 

In the Central Mining-Rand Mines 
group uranium disclosures concern Bly- 
vooruitzicht on the Far West Rand and 
Harmony Gold. The Blyvoor mine, 
which lies in between Doornfontein and 
West Driefontein properties has ob- 
tained better results than either of its 
neighbours. 

Blyvoor's uranium development during 
the past quarter averaged 3.88 Ib. uran- 
ium oxide per ton. Production of the 
metal at this mine, during the past 18 
months has fluctuated around the 130,000 
Ib. per quarter mark. During the past 
three months it amounted to 135,795 Ib.. 
equal to an average yield of 0.29 Ib. 
uranium oxide per ton. 

Harmony Gold's uranium production 
last quarter amounted to 111,350 Ib. for 
an average recovery of 0.442 Ib. per ton. 
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US MANUFACTURERS SEE NEW USES FOR 
ACETYLENE AS CHEMICAL RAW MATERIAL 

A CCORDING to an article in Clremi- 
cal and Engineering News (1957, 35, 

No. 1) acetylene is regarded as a chemi- 
cal raw material of the future by US 
manufacturcrs. 

Calcium carbide-based acetylene has, 
for a number of years, been the raw 
material for trichloroethylene, perchloro- 
ethylene and for vinyl chloride, vinyl 
acetate, and acrylonitrile. Even Du 
Pont's neoprene stems from carbide- 
based acetylene. Price will be the most 
important .factor in future developments 
involving acetylene. The opinion in the 
US, however, is that there will shortly be 
50-million-pound-a-year plants in opera- 
tion, bringing prices down to 8, 7, possi- 
bly even 6 cents a pound. 

At the present time 'hydrocarbon' 
acetylene in the US appears to be used 
for vinyl chloride (Carbide and Carbon 
and Monsanto) and acrylonitrile (Ameri- 
can Cyanamid and Monsanto). Dow 
Chemical intends to make acetylene and 
methylacetylene at Freeport, Texas. 
Rohm and Haas is also replacing its pre- 
sent source, calcium carbide, by a 'hydro- 
carbon' acetylene plant, for acrylonitrile 
production. Diamond Alkali has also 
said it would build an acetylene plant, to 
provide the raw material for vinyl chlor- 
ide. American Cyanamid is to add to 
its Fortion plant capacity at  Avondale 
for acrylonitrile production. 

Although produced in large tonnage 
quantities acrylonitrile and vinyl chlor- 
ide are not considered as more than 
'scratching the surface of acetylene's 

potential as a starting material.' The 
General Aniline and Film Go., at pre- 
sent produces in commercial quant~ties 
from carb~de-generated acetylene, 1,4- 
butanediol, buiynediol, butyrolactone. 
propargyl alcohol, propargyl brom~de and 
polyvinyl pyrrollidone. 

Hydrocarbon acetylene plants are at 
present located in the natural gas region 
of the south-west. Until now, too, 
acetylene has been made starting from 
scratch, but it is considered likely that it 
may shortly be produced as a co-product 
in ethylene operations. 

Carbide and Carbon, which is cracking 
refinery gas to produce ethylene for its 
Calltorn~an polythene plant, is disposing 
of the acetylene which also results, for 
welding purposes. Phillips Chemical 
Co. is to produce ethylene and by-pro- 
duct acetylene at  Swecny, Texas. The 
ethylene is required for polythene pro- 
duction and it is understood that the 
acetylene will be sold. 

In Germany, reports the Chemical and 
Engineering News (1957, 35, No. 1). 
Hoechst is understood to have developed 
a pkocess which gives a mixed ethylcne- 
acetylene stream. A new acetylene pro- 
cess, still in the very early stages of 
development is also reported at Knap- 
sack, Germany. SocietC Belge de 
I'Azote at Liege, Belgium, is also stated 
to have developed a process which 
separates acetylene from other chemicals 
in the process stream. This process has 
been licensed to Blaw-Knox, US. 

Housing Ministry sets up Committee on 
Industrial Effluents 

A NEW TRADE effluents sub-committee 
of the Ministry of Housing's central 
advisory water committee has been 
appointed. Its chairman will he Sir 
Frederick Armer, until recently deputy 
secretary of thc Ministry of Health. 

The new sub-committee will examine 
existing legislation and the operation of 
common law respecting the disposal 
from trade premises of liquid effluents 
(including solids in suspension), but 
not radioactive effluents; i t  will 
also examinc the problems, including 
financial problems, concerned with those 
legal aspects and will consider whether 
farm or any other premises should be 
designated as trade premises for the 
purpose of effluent disposal. 

Members of the sub-committee will 
examine the position regarding the sec- 
tion of the Rivers (Prevention of Pollu- 
tion) Act, 1951, which requires the 
Minister's consent before a River Board 
can take proceedings under the Act. !t 
will also advise whether it is desirable to 
suggest extending the operation of that 

provision beyond the term of seven years 
from the passing of the Act and, if so, 
for what further period. 

The full committee comprises Sir 
Frederick Armer, chairman; Mr. I. H. 
Edmondson, gcneral manager, Sewage 
Disposal Committee, City of Sheffield; 
Mr. H. E. Hopthrow, assistant secretary, 
ICI Ltd.; Dr. S. H. Jenkins, chief chem- 
ist, Birmingham, Tame and Rea District 
Drainage Board; Mr. G. S. Mason, chair- 
man, pollution prevention committee, 
River Boards Asrociation; Mr. W. A. 
Muddell, chairman, Trent River Board, 
chairman, land drainage committee, River 
Boards Association, and vice-chairman. 
RBA executive council; Alderman C. W. 
F. Ridley, chairman, East Middlesex 
Drainage Committee, vice-chairman, Lee 
Conservancy Catchment Board; Mr. 
G. R. Taylor, director, Textile Finishing 
Trades' Association; Mr. A. Tithcrley. 
director, Mid-Kent Water Company; Mr. 
E. T. Wadman, vice-chairman, National 
Farmers' Union Parliamentary Commit- 
tee and chairman, East Sussex Water 
Board. 
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Antibiotic Used as 
Fish Preservative 
AC(.ORDINC; to a spokesman for the 
British Trawlers' Federation, Govern- 
mcnt end commercial tcsts have shown 
that an aureomycin powder, Acronize 
(marketed by Cyanamid Products Ltd.). 
lilixcd in icc. can prolong the freshness 
of fish for at  least 60 hours. The British 
Trawlers' Federation havc therefore for- 
mally asked the Government for permis- 
sion to use this antibiotic preparation to 
delay spoilagc and to ensure that the 
public obtains fish in the best possible 
condition. 

Canada, following extensive tests 
carricd out in Vancouver by Dr. Hugh 
Tarr, a leading fisheries scientist, per- 
mitted the u.ie of Acronizc on fish last 
autumn. Acronizc is alrcady in use in 
the US on poultry. Other countries also 
using this antibiotic include Brazil, Chile. 
Colombia. Costa Rica. Greece, Iran, 
Mexico. the Philippines and Spain. 

Coventry's Gas From Tar 
Up to 15 per ccnt of Coventry's gas 

supply will be produced from gasified 
tar it was announced on 21 January by 
thc West Midlands Gas Consultative 
Council. Gas is now being produced 
from tar at  ;I lower cost than from oil. 
Experiments so far carried out have 
wvcd thousands of gallons of oil. 

Stores for Gases 
Three new pcrmanent stores for com- 

pressed oxygen and dissolved acetylene 
have been cst:~blished by British Oxygen 
Gascs. They arc at : Highland Haulage, 
Longnian Garage, Inverness; D. M. 
Wallacc and Sons, Bowmount Engine 
Work.;. Kclso; and Londonderry and 
Lough Swilly and Letterkenny Railways, 
Londondcrry. 

NICKEL - 1956 
(Conliniierl frorn frrcirlg pcigrgc.1 

The output of Ni-Hard abrasion-rcsist- 
ing nickel-chromium cast irons also 
sho{vcd an increase over 1955. 

The use of nickel in electronics showed 
:In increase in 1956. Nickel is used princi- 
pally in tubes and in pcrmanent magnets 
I'or speakers. In television and radio 
receivers and high fidelity sound systems. 
Guidcd missiles make extcnsive use of  
vacuum tubcs containing nickel elements 
bccause of thc ability of such tubes to 
operate ; ~ t  tcmpcratures higher than 
transistors. High quality nickel alloy 
resistors are also required in their con- 
trol and computing systems. The forth- 
coming International Geophysical Year 
programme will employ nickel in a wide 
variety ol' ways, in the control equipment 
of rockets and satellites, in telemetering 
deuiccs, and in airborne mass spectro- 
meters and other detecting devices. 

Consumption of nickel as a catalyst 
during 1956 by the chemical and allied 
industries is statcd to have shown an 
increase, with consumption about three 
times that of five years ago. 
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WEST'S NICKEL OUTPUT 
WAS RECORD IN 1956 

Review of the Year by lnc Chairman 
CCORDING to Dr. John F. A Thompson. c1i~irnia.n of the board 

of The  1ntcrnation:tl Nlckcl Co.  e l  
Canada (Inco) Ltd.. thc year 1956 was 
onc of the most cventful in the histo;y 
of the nickcl industry. The world's 
second largest nickcl production opera- 
tlon which will result in a substantial 
increase in nickel supplics by 1960 wat 
begun by Interni~tionnl Nickel in 
Manitoba US. 

Production of nickel by the ficc worid 
at :lpproximately 450,000,000 Ib., set :I 

new high I-ecord in 1956. This compared 
with the previous high output o l  about 
427,000,000 Ib. in 1955 and 387.000.000 
Ib. in 1954. Output by Canadian pro- 
ducers again accountcd for about 80 per 
cent of thc l'rcc world's supply. Deliveries 
of the metal in 1956 by lntcrnational 
Nickel, world's largest nickel produccr. 
were approximately 285,000,000 Ib. 111 
addition, the company made available 
nearly 6,000,000 Ib. of metallic nickel hy 
converting concentrates ~upplicd :I! 

anothcr producer. 
/ 

Deliveries 

Figures of deliverics of other producers 
cstlmated from company or  Government 
reports o r  other published statements for  
1956 are as  follows: Falconbridge Nickel 
Mines Ltd.. 43,000.000 Ib. Sherritt 
Gordon Mine\ Ltd., 19,000.000 Ib. Other 
free world deliveries includcd 31.000.000 
Ib. from the US Government's plant :it 
Nicaro. Cuba; 14.000.000 Ib. from Hlnna  
Nickel Smelting Co. in Oregon, US; 
22,000.000 Ib. produced by the Frcnch 
comp:lny, SA Le Nickcl, from New 
Caledonian ores; and 76.000.000 Ib. from 
all other Tourccs. a major portion of 
which W:IS refined in Japan from New 
Caledonian ores. 

Distribution of thc totill free world 
nickcl supply in 1956 was ;ipproximateiy 
the same as  the previous year. with atout  
65 per cent going t o  the U S  and 35 pcr 
cent to  Canada. the U K  and other 
countl-ies of tlic free world. Heavy 
defence production continucd t o  use a 
cubstnntial part of the nickel distributed 
to the US, far in excess of the percentage 
for other principal base metals. 

There was a sustained heavy dcninnd 
for nickcl ;tlloys in every field of appli- 
cltion in Europe and North Amcrica in 
1956. Increased amounts of the metal 
were employed for  defence uses. and. 
although the qu:~ntity availablc for 
civilian applic;ttions was somcwh:it 
greater than in 1955. limitations in supply 
and continuation of deliveries of Govern- 
ment stockpilc continued to retard thc 
full development of established and 
potential markets. In the UK. there was 
a slackening in the general demand for 
nickel consumer goods, especially in 
such industries as automotive, radio and 
television. However, the use of nickel in 

thc production of stainless steels and 
engineering alloy stcels increased some 
10 per cent above that of 1955 and many 
new industrial projects were initiated. 
especially in the petroleum and petro- 
chemical industries. 

In the US 74,300,000 Ib. of nickel 
originally scheduled for shipment t o  thc 
Government stockpile was diverted to 
industry by US Director of Defence 
Mobilisation. Industry also rcceivcd a 
portion of  a further 5,000,000 Ib. 
:~uthorised as  extra diversion For the 
l'ourth quarter. 

In ordcr lo deal with higher costs and 
facilitate maximum production. The 
International Nickel Co. of Canada Ltd.. 
~ncrcared its price of refined nickel by 9 1  
cents (US) per Ib. effective 6 December 
1956. Like increases were also made by 
thc company's US subsidiary. The  Inter- 
n:ltional Nickel Co. Inc., and its U K  
subsidiary. Thc  Mond Nickel Co. Ltd. 
'This brought thc export price of electro- 
lytic refined nickel. from the company's 
Port Colborne. Ontario, refinery, to 74 
cents (US) per Ib.. from the level of 64+ 
cents pcr Ib. which had prevailed since 
24 November 1954. The price includes 
the I$ cents US imports duty which is 
paid by thc company. Similar changes in 
pricc werc also made for other forms of 
primary nickcl and nickel oxide sintcr. 
New pricc schedules wcre also announced 
l'or nickel and nickcl alloys in the form 
of mill and foundry products produced 
:it the plants of the company's US and 
UK subsidiaries. 

Stockpile Nickel 

N~ckel  of Canadian origin diverted 
irorn thc Government stockpilc was 
priced at  98 cents per Ib. and for nickel 
of US origin approximately $1.17 per 
Ib. This nickel. which was sold at  highsr 
than markct quotations. was high pro- 
duction-cost nickel contracted for  at  
prcniioni PI-iccr by the United Statcs 
Govcrnnient and which would not have 
bcen available either to  the Government 
stockpile or  lo industry had it not been 
for the Government premium price 
;Irrangcments. 

Reltttively small amounts of nickcl 
originating mainly from Japan werc sold 
in the U S  market at  bout $2.00 t o  $2.,0 
pcr Ib. 

The 1:trgest proportion of the primary 
nickcl available to  industry was agsin 
used by the steel industries of the free 
world. principally in the production of 
5tainless steels. engineering alloy steels 
and jet engine alloys. During the year the 
output of the nickel-containing stainless 
steels reached an all-time high. This 
record production was materially aided 
by the substantial use of stainless steel 
scrap. Producers in the UK. France and 
other countries followed the U S  in 
initiating production of the lower nickel- 

containing types of stainless steels for 
use in transportation equipment and 
certain domestic and allied applications. 
T h e  chromium-nickel grades continued 
to be employed in increasing quantities 
in practically all industries, ranging from 
consumer products to  atomic energy and 
high speed aircraft. 

Availability of nickel limited the out- 
put of the nickel-containing engineering 
alloy steels in 1956 and production ap- 
proximated that of 1955. Established ap- 
plications, such as  in automobiles, trucks, 
tractors. aircraft, military equipment, farm 
machinery. road building equipment, and 
components for  the atomic energy, clec- 
tronics, railroad and petroleum industries 
were responsible for the major portion 
of the consumptian of the engineering 
alloy steels. Most important ncw appli- 
cations we!-e those involving heat-treated 
alloy steel plates and shapes and incrcas- 
ing attention was given t o  new 'super' 
strength steels dcveloped initially for  air- 
craft landing gears. 

High nickel - chromium alloys 
developed by International Nickel, such 
as  the Nimonics in the UK, and the 
Inconels, developed by Inco's U S  
subsidiary. have bcen widely used in the 
construction of aircraft turbo-prop and 
jet engines, and industrial gas turbines. 
Monel nickel-copper alloys have con- 
tinued to be employed throughout 
industry because of their resistance t o  
corrosion and good mechanical properties. 
lnconel nickel-chromium alloys were 
used where high strength and resistance 
to corrosion or  hcat are required, and 
lncoloy iron - nickel -chromium alloys 
where resistance t o  oxidation at 
moderately elevated temperatures is 
required. 

Corrosion Resistance 
Becauac of their resistance to corrosion. 

nickel and nickel containing alloys have 
been enmploycd in every phase of nuclear 
developn~ent. Demand continued to 
exceed the supply in the nickel-plating 
industry although the supply during 1956 
was somewhat greater than in 1955. 
Among the new developments in this 
field during the year was the application 
of 'lcvelling type' bright nickel deposits 
to critical items of textile mill equipment 
requiring hard. smooth corrosion-resist- 
ing surfaces. Electro-deposited nickel 
has continued to be a market of pre- 
eminent importance in Europe, despite 
the increasing challenge offered b!~ 
alumin~um and stainless steel. Copper- 
nickel-zinc alloys known as nickel silvers 
continued as the most popular base 
materials for silver-plated tableware. and 
there has been a continued demand for 
cupro-nickel alloys for .heat exchanger 
tubes used in the marine, petroleum and 
power industries. Nickel-containing high- 
tensile ;~luminium bronze is being 
increasingly used in increasing quantities 
in Europe as  well as  in the U S  for pro- 
pellers. for  large passenger and cargo 
ships as  well as  pleasure boats. 

Production of Ni-Resist corrosion- 
resisting nickel cast irons increased during 
the year and have been used p~rticularly 
in the chemical process and petroleum 
industries and in high-powered engine 
~ervice to resist corrosion, heat and wear, 
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GROWING US 
COAL TAR 

A REPORT on the market for industrial 
and coal chemicals prepared by the 
Commercial Department of the British 
Embassy in Washington indicates that 
despite the vast expansion in recent years 
of the American chemical producing 
industry to meet the continually growing 
demands of the chemical consuming 
industry, statistics of US imports for the 
past six years show an upward trend 
although there are fluctuations from 
year to year. 

Imports of industrial chemicals from 
the U K  have averaged $6 million 
annually and statistics for the first half 
of 1956 show that imports were running 
at an appreciably higher rate than in 
previous years. The value of US imports 
of British coal tar chemicals has 
decreased annually since 1951, due mainly 
to the cessation of imports of benzene 
which the domestic industry now pro- 
duces i n  increasing volume from petro- 
leum sources. Nevertheless, the value of 
imports of coal tar chemicals from the 
U K  is still running at the rate of some 
$7f million annually, representing all 
increase in imports of certain coal 
derivatives which offsets the decrease in 
imports of others now being produced in 
greater volume by the domestic industry. 

Thus, it appears that US demands for 
consumption st111 exceed US production 
with respect to many items of industrial 
and coal tar chemicals, and that oppor- 
tunities still exist to increase U K  exports 
of certain chemical products in competi- 
tion with domestic or other foreign 
suppliers. 

Higher Imports from UK 
Materials of which imports from the 

U K  have increased most sharply are 
tricholoroethylene, sodium cyanide and 
cyanide salts, ethers and esters and 
flavouring extracts, Ammonium chloride 
is the only industrial chemical of which 
imports from the U K  have decreased 
markedly in this period. As regards coal 
tar chemicals, imports of benzene from 
the U K  have fallen from a value of over 
$16 million in 1951 to ni l  in 1955, in 
which year there were for the first time 
substantial imports of benzene from the 
USSR and Poland. lmports from the U K  
of creosote oil and cresols have also 
declined. On the other hand, imports of 
naphthalene, coal tar acids and medicinals 
have increased. lmports of coal tar 
chemicals from Germany and Switxr- 
land. particularly of acetanilide, dyes and 
medicinals, have risen steadily during the 
past six years. 

The exolanation offered for the con. 
traction of the traditional American 
market for British exports of coal 
derivatives such as benzene, creosote oil 
and cresols is that the former dependency 
of the US on foreign sources of such 
crude materials has been reduced by the 
rapid expansion of the US petroleum 
chemicals industry. Synthesis of benzene 
from petroleum sources has increased 
every year in the period under review 
and is currently at the rate of some 115 
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MARKET FOR 
CHEMICALS 
million gallons annually compared with 
I R S  million gallons from coke-oven pro- 
duction. 

With encouragement from the Govern- 
ment, largely i n  the form of rapid tax 
amortisation, the US chemical industry 
has achieved during this period a huge 
expansion programme lo  provide for thc 
deficiencies in production of many kinds 
of chemicals that became apparent during 
the Korean War period. The demand for 
imports. therefore. does not reflect the 
continually increasing consumption of all 
kinds of raw chemicals. However, the US 
continue5 to export industrial and coal 
tar chemicals to the extent of twice the 
value of imports of these products. 

Eighth Minibition to 
be Held at  Folkestone 

THE EIGHTH in the annual series of 
Minibitions organised by the Purchasing 
Oficcrs' Association wi l l  take place at 
the Hotel Metropole. Folkestone, from 
26 to 28 September 1957. 

Purpose of the Minibition is to pro- 
vide an opportunity of exhibiting pro- 
ducts of interest to buyers in industrial 
and public undqakings. The stands, all 
of uniform size. test the cxhibitors' ability 
to design an economical yet effective dis- 
play within the confines of a small 'shop 
window.' 

The charge for the hire of each stand 
is f?5, including descriptive matter in 
the official catalogue. 

Further information may be obtained 
from the Secretary. Purchasing Officers' 
Association. Wardrobe Court, 146a 
Queen Victoria Street. London EC4. 

AEI Nuclear Group and Morgan Crucible 
Link for Graphite Machining 

A NEW JOINT company to specialise in the 
machining of graphite blocks for the con- 
struction of the graphite moderator piles 
in atomic reactors has been formed by 
Associated Electrical Industries-John 
Thompson Nuclear Energy Co. Ltd. and 
the Morgan Crucible Co. Ltd. 

The new company is titled Nuclcar 
Graphite Ltd., and Morgan Crucible's 
contribution to the enterprise will be its 
experience in handling graphite, having 
teen engaged in the fabrication of this 
and kindred materials since its formation 
in 1856. 

One of the leading companies in the 
dcvelopment of carbon and graphite 
materials for industry, it has already 
gained experience in the atomic field. 
havine iust comoleted the manufacture 

being laid down to meet the needs of the 
greatly exp;lnded atomic power genera- 
tion programme. I t  will provide machin- 
ing capacity to cover likely expansion in 
the Br~tish nuclear power programme and 
for overseas orders. A site is now being 
prepared. 

Morgan Crucible is engaged i n  the 
development and production of many 
special materials and components for use 
in the atomic field. Its subsidiary 
Morganite Resistors Ltd., Jarrow, is 
providing components for electronic and 
control equipment, while another sub- 
sidiary. Morgan Refractories Ltd., 
Nc5ton. Cheshire, is making and develop- 
ing n range of special refractory materials. 

and machining b f  the special graphite Shell Grant to College 
blocks to be employed as the neutron 
shield for the Dounreav fast breeder Shell Research Ltd.. is to give the 
atomic reactor. Manchester College of Science a i d  Tech- 

Nuclear Graphite will aim at meeting nology £20,000 for the provision c f  
the increasing demand for large machined living accommodation for the students. 
graphite blocks ofintricate shape to close Dr. W. Huhb:~ll, has been elected a mem- 
dimensional limits. Additional plant i s  ber of the Court of Governors. 

Pfizer Sales Executives Meet 

P ~ ~ z P I .  ~ I C C I I I ~ V ~ S  fro111 10 EI I I .OPP~I I  COIOII / I .~PS o t ~ n t d ~ ~ l  a cu~ifi~rcncc~ at the British company's 
Folkestone hearlquar~ers in rhe second ivi,ck of Jaauary. Third />om righr is R. C. Fenton, 
chairman and managing riircclor, Pfizer Ltd., rhirrl [rum Iefl is J. A. Rodgers, director and 
general nranagn. ; rxtren~e rinht is W. Brown, sales cxrcrrlive. Orher e.wcutivrs hailfiom 

Norway, Be/,il1111, Holland and Denmark 
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Metallurgical Progress and 
the Chemical Engineer 

URE ALUMINIUM and some P a l u m ~ n ~ u m  . .  :~lloys arc subject to blis- 
tering corrosion in distillcd water above 
?00'.C. This atpack h:~s been explained 
as mechanical damage resulting from the 
difrusion of corros~on-product hydrogen 
into the metal. Work has been carried 
out with a view to developing methods 
of preventing t h ~ s  typc of corrosion. 
The most outstanding success has so far 
been obtained by the addition of alloy 
elements to aluminium. and particularly 
nickel. 

An alloy containing 1 per cent nickcl 
is recommended for usc wherever its 
normal reaction rate with water or a 
solution is tolerable. Weldcd specimens 
of the alloy have also been found to 
:ivr satisfactory corrosion resistance. 
Significant velocity or flow of the watcr 
pa\t the metal gave rise to somewhat 
higher corrosion rates. Further work on 
the erect of added clements is procceding. 

The union of tubes to tube sheets in 
making tubular hcat exchangers has 
;~lways presented difficult problems. In 
making exchangers for radioactive chemi- 
c:~l process service, however, such proh- 
lems arc particularly serious, for absolulc 
integrity must be preserved and no 
upkeep repair is feasible. Methods cif 
joining stainless steel tubes to tube sheets 
lor this type of equipment have been 
developed. Two specific conditions are 
~tllowcd for, namcly, whcre thc corrosive 
medium passe.; through the inside of the 
tubes. with the steam on the outside, and 
where the steam pasyes through the tubes 
:tnd the corrosivc medium is on the out- 
side. The new process is economical and 
requires, it is said, a minimum of skill 
on the part of thc welder. (2) 

OF c~~nsidernhle importance t o  
t11e cheniical engineer is the work 
o f  metallurgists, and a periodical 
survey o f  whnt they are doing 
rnay prevent cr good deal o f  delay 
in applying their discoveries and 
developn~ents. This specially con- 
trib~ited article gives details o f  
new al1oq.s and steels ctc.. 

stainless steel tubes, not only in straight 
lengths as pipe-lines, but also highly 
complicated as inter-connected coils for 
condensers and hcat exchangers. Weld- 
able typcs of stainless steel and advances 
in welding practice have greatly widened 
the scopc in this field. Tubes of stainle~s 
steel now obtainable are capable of with- 
standing internal preysures up ,to 200,000 
Ib. per sq. in. with small bores in relation 
lo their external diameters and indicate 
the steady improvement in tube-making 
techniques. (5) 

A stccl has been developed for con- 
structional material, primarily for use in 
the form of plate, and possessing in the 
qucnched and tempered condition a mini- 
mum yicld strength of 40 tons per sq. in., 
as well as adequate toughness at low tem- 
peratures and good weldability. In addi- 
tion the steel has enough ductility to 
undergo bcnding to reasonable radii. 
is machinable and can be gas-cut 
without special prccautions. The com- 
position is c.lrton 0.1 to 0.2, silicon 
0.15 to 0.35, manganese 0.6 to 1.0. 
nickcl 0.7 to 1.0, chromium 0.4 to 0.8. 
molvbdenum 0.4 to 0.6. vanadium 0.03 to 
0.1,'conoer 0.15 to 0.5: and boron 0.002 

New Type of Stainless Steel to 0.006 per cent. ~ h c  material is 
designed for pressure vessels. (6) 

There is a ncw typc of stainless steel . . 
containing carbon 0.8, manganese 0.6. 
silicon 0.4. chromium 17.0, nickel 4.2, ant1 
molytdcnum 2.75 per cent. It is soft and 
ductile, readily m:~chinablc. and can be 
hardcncd at a temperature low enough 
to prcvent excessive scaling ;ind distor- 
tion. The yield strength of the mntcrial 
is in excess of 62 tons pcr sq. in. when 
it is double-aged, but the ductility and 
Impact strength are superior when sut-  
zero cooling methods arc employed. (3) 

Metallurgists have given the chemical 
engineer a wide range of stainless steels 
to choose from to suit particular applic3- 
tionr. Molybdenum-containing austcnitic 
\tainless steels hnvc the best overall 
resistance to chemical corrosion. For 
heat-resistance, austcnitic stainless steels 
containing 25 per cent chromium. 20 p.:r 
cent nickel are supcrior. Straight 
chromium stcels will withstand such con- 
ditions as hot flow goses containing 
sulphurous fumes, ctc.. while as indicated 
above, there are stainless steels for use 
whcre ductility is thc predominant 
need. (4) 

The chcmical industry needs many 

Surface Flaws 
It is often of the utmost importance 

to be able to detect surface flaws in non- 
porous metals. The dye penetrant method 
recently introduced is quick and simple 
to use and works equally well with both 
magnetic and non-magnetic metals. The 
surface to be examined is first cleaned, 
the dye is applied and allowed to pene- 
trate, surplus dye is then warhed off, and 
a dcveloper added which intensifies the 
dye and shows up the flaws by contrast. 
Two of the methods used are employed 
in daylight, and thc third uses a fluores- 
cent dye which is inspected under ultra- 
violet light. (7) 

Rust-resisting properties of low alloy 
stcels in air are of small advantage if low 
carbon steel can be kept in such excellent 
condition that rusting never begins. They 
;ire partictllarly applicable, however, 
where structures arc exposed to highly 
corrosive conditions, and where it is 
impracticable to guarantee efficient paint 
maintenance. Durability of steel plates 
under these conditions is being appre- 

ciably prolonged by making them uf 
a steel containing about 0.3 per cent 
copper instead of mild steel. Similar con- 
ditions apply to wires and other thin 
steel sections which are incapable of 
being readily painted. The increased use 
of low alloy structural steels is, in fact 
providing one of the best methods of 
reducing the effects of corrosion in 
structural steel. (8) 

Ductile nickel chromium alloy cast 
irons are among the new ferrous 
materials introduced of recent date. These 
irons have a good resistance to corrosion 
by acids, alkalis and salts. Their tough- 
ness is comparable, at ordinary tempera- 
tures, to that of steel and is well retained 
at lower temperatures. They resist heat 
and oxidation, wear and erosion. Their 
fluidity allows the production of compli- 
cated designs, and their machining 
qualities are equivalent to those of 
ordinary pressure-type grey cast iron. By 
suitable choice within the group, thermal 
coefficients of expansion can be controlled 
over a wide range and within close 
limits, while the non-magnetic property 
of some of these irons is an additional 
advantage. The special properties of these 
irons are obtained by the introduction of 
a small magnesium content when the 
metal is being melted. (9) 

Particular attention should be directed 
to one of the newest of the ultra-high- 
tensile steels, containing carbon 0.43 per 
cent, silicon 1.6 per cent, manganese 0.8 
per cent, nickel 1.83 per cent, chromium 
0.85 per cent, molybdenum 0.38 per cent, 
and vanadium 0.08 per cent. Strengths 
approaching 134 tons per sq. in. are 
obtainable without significant loss of 
ductility, showing the outstanding pro- 
perties of the material. (10) 

Brush Plating 
Brush plating of metals is carried out 

by merely rubbing a cotton-wool brush 
over the part to be plated. Recent 
developments have made it more practical 
and economical. The work is made the 
cathode, and a cotton swab saturated with 
n new electrolytic solution is made 
anodic and run backwards and forwards 
over the area to be plated. 

Although the new process gives 
deposits resembling those of ordinary 
bath plating, an important advantage 1s 
that the abrasion of the anode pad 
against the plating surface results in a 
high degree of adhesion without any 
special preparation or pre-etching of the 
surface. Since etching decreases resis- 
tance to fatigue, this is of great value. 
The abrasion also produces pore-free 
deposits, except in the case of black 
nickel plate. Even chromium plate has 
no fine cracks. (11) 

Wear-resistant surfaces are being 
;~pplied by flame-plating to steel, cast 
iron, aluminium, copper, titanium and 
even manganese, so extending the surface 
life of parts made from these materials. 
The plating is tungsten carbide, which 
gives a corrosion-resistance similar to 
that of cobalt. It is not affected by mild 
alkalis, detergents, lubricating oil or 
atmosphere free from acid fumes, but 
is attacked by most acids and strong 
alkalis. It cannot be deposited on 
chromium-plated objects nor on carbide 
alloys. At present it is being used for 



gauges, spindles, mandrels, bearings and 
many other items subjected to constant 
and heay wear. (12) * 

A new high nickel alloy has been 
developed to withstand corrosion of 
unusual severity. It has the specific 
ability to resist certain hot acids and 
oxidising chemicals, as well as high 
resistance to other conditions. It contains 
about 40 per cent nickel, together with 
about 21 per ccnt chromium, 3 per cent 
molybdenum, 1.75 per cent copper, 31 
per cent iron and small amounts of 
manganese, silicon and carbon. The 
comparatively high nickel content 
together with molybdenum and copper 
make the alloy much more resistant to 
hot sulphuric, sulphurous and phosphoric 
acid solutions than any of the ordinary 
stainless steels, it is claimed. The 
chromium content is adequate in com- 
bination with the nickel to ensure resis- 
tance to a wide variety of oxidising 
chemicals. It is tough, strong, weldable 
alloy with excellent mechanical proper- 
ties, and is produced in all the standard 
forms, such as plate, rod, seamless 
condenser tubing. pipe and extruded 
tubing. (13) 

Nickel-plated pressure vessels, hard- 
nickel-plated both inside and out in one 
of the largest and most unusual opera- 
tions of its kind ever undertaken, are 
being produced in thousands for work 
in atomic energy plants. (14) A require- 
ment which has become commoner of 
late is long life in springs having to 
operate at  exceptionally high stresses. h 
new material has been developed for this 
work, being a precipitation-hardening 
nickel-base alloy with iron, chromium 
and cobalt in its composition. Its modulus 
of elasticity is about the same as that of 
music wire, and its ultimate strength is 
usually about 166 tons per sq. in. Much. 
however, depends on the method of 
manufacture in determining its success 
for spring applications. (15) 

Valve Seats and Discs 

Maintenance-free service from valve 
seats and discs is now possible, it is said. 
with a newly-developed nickel-chromium- 
silicon alloy, which outlasts the valves 
in which it is used for most severe kinds 
of valve service. It eliminates the renew- 
ing, regrinding or replacing of seats and 
discs throughout the life of the valve. 
Typical chemical composition is 70 per 
cent nickel, 16 per cent chromium, and 
10 per cent silicon. The valve parts arc 
shell or precision moulded, with as-cast 
hardness usually up to 600 Brinell. The 
tensile strength is over 54 tons per sq. in. 
It (the alloy) provides exceptional 
resistance to seizure. galling and wear as 
well as corrosion. It also resists attack 
from steam and many industrial chemi- 
cals. (16) 

A material which can be handled like 
clay for modelling, yet two hours later 
hardens into a rigid, tough,steel-like mass. 
is making something of a sensation. It is 
a combination of 80 per cent steel and 
20 per cent plastic, and is easy to use. A 
special hardening agent is added to the 
plastic-steel mixture, which is then 
stirred with a screwdriver, and pressed c r  
poured into the desired shape. No heat 
or pressure is required. Once hard, the 
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material can be sawn, threaded or ground 
with ordinary metal-working equipment. 
Four types are available. One is a putty 
which can be applied to a vertical surface 
and will not run or sag; the second is a 
viscous liquid which can be poured; the 
third is a heat-resistant material for making 
moulds for the plastics and rubber indus- 
tries; and the last, in which aluminium 
replaces steel, is an aluminium putty for 
filling blow-holes and flaws in aluminium 
castings. The mixture has excellent resist- 
ance to many acids, alkalis and solvents, 
and high abrasion resistance. The com- 
pression strength is about 8 tons per sq. 
in. and the tensile strength over 6 tons. 
The impact strength is also high. It can he 
stored indefinitely, and contains neither 
inflammable solvents nor materials liable 
to evaporate and spoil. (17) 

Spheres for processing phosphorus 
trichloride to make tricresyl phosphate 
are being made for the first time by a new 
method. In this solid nickel plates are 
integrally and continuously bonded to 
heavy steel backing by a special high 
vacuum process, using a non-ferrous alloy 
intermediate layer. The method is said to 
combine a continuous high strength bond 
with a guaranteed uniformity of thickness 
in the clad layer. The spheres are 8 ft. in 
diameter and are now installed in the 
p!ant of a large chemical manufac- 
turer. (181 
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Market Reports 

OVERALL DEMANI 
LONDON The overall demand for 
industrial chemicals remains at a good 
level both on home account and for 
shipment. with contract specifications 
covering good quantities. There is a 
continued satisfactory demand for caustic 
and chlorate of soda and for bicarbonate 
of soda. and most other items in this 
section are moving steadily into consump- 
tion. Interest in the potash chemicals ha5 
been moderately good and a steady flow 
of new enquiry has heen reported for 
hydrogen peroxide, barium chloride. 
formaldehyde and for both grades of 
borax and boric acid. Firm price condi- 
tions are ruling in most sections of the 
market. Pitch is an active item on a 
steady coal-tar products market. 
MANCHESTER Current reports on 
Manchester market for heavy chemicals 
point to a reasonably good demand from 
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MONDAY 28 JANUARY 
CS--Belfast: Queen's University. 7.15 

p.m. ' Paint Roscarch-Electron Micro- 
scopy and related Techniques' by T. R. 
Bullett. 

TUESDAY 29 JANUARY 
CS--Dundee: Chemistry Depa~tment, 

Queen's College, 5 p.m. The L ~ f e  and 
Work of Perkin ' by Professor J. Read. 

WEDNESDAY 30 JANUARY 
RIC-London : South-West Essex 

Technical, College, Forcst Road El!. 
7 p.m. Some Aspects of Inorgan~c 
Peroxy Compounds' by R. Lait. 

SCI (London Section)-Londo~: 14 
Belgrave Square SWI, 6.30 p.m. Some 
Aspects of Packaging' by F. A. Paine. 

THURSDAY 31 JANUARY 
Fertiliser Society-London: Lecture 

Hall of the Geological Society, Burling- 
!on House. Piccadilly WI, 2.30 p.m. 
The Use of Different Types of Phos- 

phate Rock in Single and Triple Super- 
phosphate Production' hy T. P. Dee. 
R. J. Nunn and K. Sharpies. 

FRIDAY 1 FEBRUARY 
RIC-Brighton i Brighton Technical 

College. 7 p.m. Acetylene and Allene 
Chemistry' by Professor E. R. H. Jones. 

SATURDAY 2 FEBRUARY 
1.Chem.E. (Midlands Branch+Bir- 

rningham: The Midlands Institute, Para- 
dise Street, 2.30, p.m. Annual general 
meeting. 3 p.m. Automatic Control of 
Continuous Distillation Plant' by E. J. 
Eaton and R. Parkins. 

Plant Extensions 
Extensions are to be erected to the 

premises of T. Hill-Jones Ltd., chemical, 
charcoal and bitumen manufacturers, at  
Meesons Wharf, High Street, Stratford. 
London EI5. 

REMAINS HIGH 
the textile and allied trades for a wide 
range of products against contracts, and. 
with a few exceptions, deliveries to other 
industrial users are on steady lines. Home 
trade enquiries during the week have been 
on a fair scale. Shipping business seems 
to have been about maintained at its 
recent level. Quo!ations generally con- 
tinue on R firm basis. There is a fair 
movement of supplies of fertilisers and 
the demand for some lines is showing a 
gradual expansion. Among the tar pro- 
duct? pitch, creosote oil, and the benzols 
:u-e finding real outlets. 
GLASGOW A fair volume of business. 
both in spot and contract deliveries, can 
be reportcd from the Scottish hea.,y 
chemical market. and a varied range of 
chemicals have been in demand. Apart 
from the increases in transport charges. 
prices have remained fairly firm. 
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CATIONIC ROAD EMULSIONS 
REVOLUTIONISE CONSTRUCTION 
Production in UK Brings Prices 

R ECENT tlevelopments in road 
emulsions arc described in Memo 
No. 6 issued by Armour and Co. 

Ltd., Chemical Division, Lindsey Street, 
London ECI, which deals with the intro- 
duclion of cationic emulvifiers as an 
alternative to the traditional soaps. This 
is said to represent an almost revolution- 
ary step forward because cationic road 
emulsions function under all weather 
conditions and with practically every 
type of road stone. 

Some of the attempts during the past 
year to formulate cationic emulsions, 
however, have been resisted by the in- 
dustry because of high costs. The situa- 
tion has now changed with the produc- 
tion in this country of powerful cationic 
emulsifiers, such as Arquad S-50 per cent, 
which permit the manufacture of cationic 
emulsions at the same cost as the tradi- 
tional emulsions. 

Some four years ago. Armour and Co. 
introduced into road construction an- 
other chemical, Duomeen T, a heavy 
duty anti-stripping agent for surfacc 
dressing, macadam, cold asphalt, etc. 
(the CHEMICAL AGE, 24 November 1956. 
p. 318). Price of this product has not 
increavcd since its introduction. 

Use in France 
Larpcly due to climate, the proportion 

of bituminous binder applied in the UK 
in emul~ion form is comparatively small. 
Road emulsions are, however, widely 
used abroad and in France 43 per cent 
of all bitumen used for road making 
during 1954 was in emulsion form. Thc 
proportion of cationic emulsions remains 
.;mall. 

Basically road emulsions are fine diy- 
persions of globules of oil in watcr. Ad- 
dition of emulsifying agents ensure.; 
permanent dispersion. In the conven- 
tional anionic emulsion it is usual to use 
crude soaps, such as iron oleate or alkali 
revinates as emulsifiers. 

Of the two basic methods of preparing 
emulsions, the mechanical and the chemi- 
cal, the mechanical method depends on 
submitting the pha~es  of the emulsion to 
high sheering stresses in a colloid mill, 
and in the chemical method the molten 
bitumen is poured into an.alkaline solu- 
tion contained in a mixer equipped with 
blades which can be rotated at speeds up 
to 1,000 r.p.m. In this process the 'soaps' 
are formed in sifrr by saponification by 
the alkali of the naphthcnic acids con- 
tained in the bitumen. 

The best results are often obtained by 
a combination of both methods. 

When applied to the road, the emul- 
sion is required to 'break.' This con- 
sists of the binder separating from the 
water and ideally leaving a continuous 
film adhering to the road. The factors 
effecting t h i ~  rupture are: evaporation 

Down 
of water; capillary absorption of the 
watcr by the road and aggregate sur- 
faces; chemical coagulation; mechanical 
:~!ritation or impact. 

In the first two cases 'break'  is ob- 
tained by the emulsion becoming un- 
stable due to a decrcase in water and the 
resultant preponderance of binder. 
Chemical coagulation results from reac- 
tion of the emulsifying agents with 
chemical constituents of the road and 
aggregate surfaces.. Thus the emulsifier 
is removed from the interface where it 
is stabilising the emulsion and the emul- 
sion ' breaks.' Mechanical impact is 
probably one of the lesser causes leading 
to 'b reak '  and occurs mainly by the 
emulsion passing through the spray noz- 
zle and then impinging on the road 
followed by rolling. 

For Wetter Climates 
Owing to different working cooditionr 

and also due to more favourable climatic 
conditions in the southern part, the Con- 
tinent is using more emulsionv than the 
UK. With the introduction of the 
cationic emulsion this technique can be 
safely extended to the wetter parts of the 
world. The use of road emulsions is not 
suggested as an alternative to hot surface 
dressing. but rather as an additiondl 
method. 

The traditional anionic emulsions have 
a number of inherent disadvantages that 
have restricted their use. In their manu- 
facture, for example, it is advisable to 
use soft water, for hard water will react 
with the emulsifying soaps and lead la 
premature ' break.' Cationic emulsions 
are stable to hard water, which is used 
in their production and thus the cost of 
water softening is often saved. Anionic 
emulsions cannot be successfully applied 
unless the aggregate and road surfaces 
are warm and dry for they principally 
rely on watcr evaporation and absorp- 
tion for their 'break.' If the stones are 
wet they will not absorb water and this 
will impede the occurrence of 'break. 
Wct, cold weather delays the evapora- 
tion of the cmulsion water. Any water 
already prcsent on the road will, cf 
course, further increase the water con- 
tent and delay or even prevent the break 
occurring. resulting in road failure. 

Furthermore, even if the emulsion 
breaks successfully and the continuous 
film of binder is applied to the road and 
aggregate, this binder is still susceptible 
to the hazards of wet weather stripping. 
With ~ationic emulsions the break is 
mainly achieved by chemical coagulation. 
The cationic surface active agent is 
orientated at the binder/water interface 
in such a way that the hydrophobic por- 
tion is dissolved in the binder with the 
positively charged polar groups facing 
the water. When brought into contact 
with stone surfaces the emulsion be- 

comes attached Lo the stone which is 
completely coated with binder. In other 
words, the emulsion breaks instantly 
under all circumstances, irrespective of 
the presence of water. 

Cationic emulsifier acts as a ' l ink'  be- 
tween the hinder and the stone, resulting 
in a resistance to wet weather stripping. 
In fact, the surface active agent acts as 
both emulsifier and ' built-in ' anti-strip- 
ping agent. A properly prepared 
cationic road emulsion can be success- 
fully applied to all types of road stone 
even during wet weather. It has also 
been shown that cationic emulsions used 
for soil stabilisation give far superior re- 
sults in terms of re-wet strength and 
water absorption than those obtained 
from soils stabiliscd with anionic emul- 
sions. 

A number of surface active agents can 
be used in the production of cationic 
bitunlinous emulsions. The actual 
chemical used and the production tech- 
nique employed varies with the manu- 
facturer, but in general it appears that 
the water-soluble Duomeen salts and the 
Arquads (produced by Armour and Co. 
Limited) have been successfully em- 
ployed. Armour Memo No. 6 gives sug- 
gestions for making cationic emulsions. 

Both Arquads and Duomeens are 
being produced in this country and are 
available in bulk. They are packed in 
45 Imperial gallon drums containing, in 
the case of the Duomeens, approximately 
360 Ib. and the Arquads approximately 
400 Ib. 

Applications for Armour surface. active 
agents include anti-stripping agents for 
surface dressing. macadam, etc. (technical 
bulletin C-2/3), soil stabilisation with 
Arquad 2HT-75 per cent (market develop- 
ment memo 5) anti-static agents for plas- 
tics components, such as road furniture 
(technical bulletin L-11/3), and the use 
of wetting agents for paints (technical 
bulletin L-4 and L-8). 

New Sedimentology Lab 
at Reading University , 

Shell Petroleum Co. has given £20,000 
to assist in the establishment of a labora- 
tory in sedimentology in the Department 
of Geology in the University of Reading. 
More than three quarters of industry's 
raw material and most of its fuel, such 
as coal and oil, come from sedimentary 
rocks and therefore fundamental research 
in this field is an urgent need for British 
industry. 

Apart from the encouragement of 
postgraduate research, the creation of a 
national laboratory as a focus for the 
resources and work at present dispersed 
over several institutions is a major aim. 
At Reading, the study of sedimentology 
has for 20 years been part of the degree 
courve in geology. 

Durlop Convenant 
The University College of North 

Staffordshire, Keele, of which Sir George 
Barnes, D.C.L., is principal, is to receive 
£500 a year for seven years by a deed of 
covenant entered into by the Dunlop 
Rubber Co. 
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700-page Catalogue of 
Laboratory Apparatus 

. i n  impressive and comprehensive 700- 
page catalogue of chemical laboratory 
apparatus has been published by Griffin 
and George Ltd., Ealing Road, Alperton, 
Middlesex. It represents the first major 
publication of the company since 1 July 
1954, when it was formed by the merg- 
ing of Griffin and Tatlock Ltd.. W. and 
J. George and Becker Ltd. and Standlcy 
Belcher and Mason Ltd. 

Much newly designed appartus appears 
in catalogue 56s including balance lamp; 
electrochemical analysis apparatus: 6 in. 
analytical fractionating column; vapour 
phase chromatographic apparatus: bomb 
calorimeter; skeletal atomic models; 
deioniser; Nivoc Kemiframe; analytical 
balances. 

Also included are items of 'classical ' 
apparatus which still form the greater 
part of the chemist's equipment: It is 
pointed out that the design of much of 
the apparatus catalogued results from 
systematic study carried out in recent 
years by the British Standards Institu- 
tion. Many of the specifications con- 
tained are based on prior recommenda- 
tions bv the technical committee of the 
British iaboratory Ware Association. 

The present volume will he followed 
by catalogues of educational physics 
apparatus and specialised chemical 
apparatus. 

Review of Benzole Technology 
Third edition of 'The Review of Ben- 

zole Technology ' summarises the infor- 
mation of interest to the benzole and 
associated industries that was publishrd 
during 1955. Priced f l Is, post and 
packing 9d extra, it is available from !he 
National Benzole and Allied Products 
Association, Wellington House, Bucking- 
ham Gate, London SW1. 

Endewrance Corrosion Resistant 
Alloys 

Newly established division of Dew- 
rance and Co. Ltd.. Great Dover Street, 
London SEI, to handle Endewrance high 
alloys, said to be particularly suited for 
components where heat, abrasion, corro- 
s'on and erosion resistant qua!ities are 
necessary, has published two new 
brochures, Nos. 682 and 687. The divi- 
sion also handles the company's patent 
TLB metal powder deposition process 
and powdered metals for high tempera- 
ture brazing. Dewrance is also work- 
ing in collaboration with Coast Alloys 
Inc., New Jersey, for the development and 
sale of high alloy castings in this country. 
the Commonwealth and a number of 
European countries. 

Brochure 682 describes the physical 
properties of Endewrance high alloy 
castings, while brochure 687 deals with 
hard facing welding rods. 

Bleaching Inedible Fats with 
Chlorine Dioxide 

Bleaching of inedible fats with chlorine 
dioxide is the subject in a new 12-page 
illustrated booklet issued by the Indus- 
trial Chemicals Division of Olin 

Mathieson Chemical Corporation. Ralti- 
more, Md. 

The booklet describes methods of 
purifying tallow and other inedible fats 
and protecting them against deterioration, 
chlorine dioxide bleaching of tallow by 
the dry gas and wet methods, and a pro- 
cedure and apparatus for determining the 
effectiveness of chlorine dioxide as a 
bleach. 

Advantages of chlorine dioxide selec- 
tively include simplicity of use, low cost 
and high yield. Chlorine dioxide bleach- 
ing also enables renderers to employ the 
principle of mixed cooking, thereby in- 
creasing production of fancy tallow and 
upgrading grease. 

Phosbrite Chemical Polishing 
Solutions 

Two new data sheets on Phosbrite 150, 
and 159 have been issued by Albright 
and Wilson Ltd., 49 Park Lane, London 
WI. Each of these Phosbrite polishing 
solutions is said to be suitable for all 
grades of aluminium from commercial to 
super purity. They will polish all the 
alloys of aluminium, except the high sili- 
con content die-casting alloys. 

Electro-deposition of Metals 
A 28-page reference book on the elec- 

tro-chemical deposition of metals is 
available from Fescol Ltd., North Road. 
London N7. It includes a detailed tech- 
nical section on the properties of nickel 
and chromium and lists, in tables, thc 
resistance of both metals to corrosion. 

Benzole Recovery Plant 
All aspects of benzole recovery plant 

are featured in publication 63 recently 
produced by W. C. Holmes and Co. Ltd.. 
Turnbridge, Huddersfield. Notes are in- 
cluded on oil stripping plant, a system of 
oil stripping, progress in design, wet 
stripping, vacuum distillation, fractionat- 
ing columns, benzole rectification and 
sulphur compounds. 

Nickel Developments- 
Canada Surveyed 

Literature referred to in the current 
issue of The Nickel Bulletin (October/ 
November 1956) includes a comprehen- 
sive survey of nickel developments in 
Canada, new American Welding Society 
specifications for welding rods and elec- 
trodes for joining nickel and nickel alloys. 
Details of the compositions specified are 
shown in a table and an abstract of the 
British Iron and Steel Research Associa- 
tion, 'Atlas of Isothermal-Transforma- 
tion Diagrams of BS En Steels.' (2nd 
Edition). 

In the section on heat- and corrosion- 
resisting materials, surveys of particular 
interest are:  The effects of contamina- 
tion by vanadium and sodium compounds 
on the air corrosion of stainless steel; 
Attack of scaling-resistant materials by 
vanadium pentox~de. 

Also included in this section is a re- 
view of the papers presented at the sym- 
posium on atmospheric corrosion of non- 
ferrous mctals held in Junc 1955. 

Copies of the Nickel Bullctin are 
available free from publicity department. 
the Mond Nickel Co. Ltd.. Thames 
House, Millbank. London SWI. 

Automatic Combustion Control 
Lcaflet l I0 by James Gordon and Co. 

Ltd., Dalston Gardens, Stanmore, deals 
with the company's latest designs of 
automatic combustion controllers. Equip- 
ment described includes both pressure 
and flow controllers and relays and servo- 
motors. 

Handbook of Dutch Chemicals 
and Manufacturers 

A useful 386 page guide to the Dutch 
chemical and pharmaceutical industry has 
been published by Vereniging Van de 
Ncdcrlandse Chemischc Industrie, Javas- 
traat 2. Gravenhage. Entitled ' Neder- 
landse Chemische en Pharmaceutische 
Producten en hun Fahrikanten.' it is 
priced at D.Fl.16.50. Chemicals are 
grouped according to the industries in 
which thcy are 'wed .  Names and 
addresscs of manufacturers are listed. 

Microscopy Catalogue 
Acccssories for microscopy and biolo- 

gical science are listed in a new catalogue 
(List AO issued by George T. Gurr Ltd.. 
136-8 New Kings Road, London SW6. 
The catalogue, of 28 pages, is profusely 
illustrated. All prices quoted are net. 

Billingham Dispute Ends 
About 100 members of (lie Construc- 

tional Engineers' Union, employed by 
various contractors at the Billingham 
works of In~perial Chemical Industries 
Ltd., have returned to work after a strike 
over non-unionism. No employees of 
ICI were involved in the stoppage. 

SCI Annual Meeting 
Seventy-sixth annual mecling of the 

Society of Chemical Industry will be held 
in Leeds during the period 8 to 13 July. 
Members attending are asked to inform 
the secretary at 14 Belgrave Square, Lon- 
don SW1, by 31 January. 
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Bowmans' Gross Profit in 1956 
was Higher by 34 Per Cent 

Bowmans Chemicals 
Dividend of Bowmans Chemicals for 

the year ended 31 October 1956 was 10 
per cent, the same as the previous year. 
Net profit, subject to  audit, is £16,622 
(f 11,611) after tax of £ 18.644 (£14,696). 
Gross profit a t  f35,300 is 34 per cent 
higher than the previous year. It is 
thought that this improvement may he 
partly the result of a long term working 
agreement negotiated with Howards and 
Sons in March 1955. 

Benn Brothers 
Directors of Benn Rrothers Ltd., pro- 

prietors of CHEMICAL AGE, have dcclarcd 
a dividend, lcss tax, of 3 per ccnt (same) 
on preference for the half ycar ended 31 
December 1956. Dividend of 5 per cent 
Isamel is dcclarcd on ordinary stock. 
Both arc payable on IS February. 

Benzole Take-over 
Benzole Producers (formerly National 

Benzole Holdings) have announced that 
the salc of the motor fuel and lubricants 
business of the National Benzole Co. and 
of the shares in their company to Shell- 
Mex and BP ha\ been completed and the 
National Benzole Co,  has ccased to be a 
subsidiary. As previously indicated the 
S t  per cent unsecurcd loan stock, 1963- 
82. now falls to  he redeemed and thl: 
company intends to repay the stock on ?I 
January. 

Scottish Agricultural Industries Ltd. 
Turnovcr of Scottish Agricultural In- 

dustries for the year ended 30 Septem- 
ber was £24.2 million compared with 
£23.2 in 1955. This was largely due t o  
increased consumption of fcrtilisers said 
the chairman. Mr. W. D. Scott, at the 
annual general meeting in Edinburgh on 
17 January. 
' You will recall,' said Mr. Scott, ' t ha t  

on 7 June you (the shareholders) gave us 
authority to increase the capital of the 
company, using £826.400 of our capital 
and revenue reserves. Your directors 
recommend a final Ordinary dividend of 
five per cent which with the interim divi- 
dend of three per cent, makes eight per 
cent for the year. Last ycar the divi- 
dend was I1 per ccnt but this was on thc 
old capital and is equivalent to 7 617 per 
cent on the present increased capital. 
There has, therefore, been a fractional 
increase. We have already replaced, out 
of the year's profits. the sum of f174.191 
taken from revenue reserves towards last 
year's capitalisation. 

' O u r  profits before taxation have gone 
down by f71.570 from £1,162,945 to 
£1.091,375, but these are  not unsatisfac- 
tory when we consider that during the 
financial year under review our dealings 

in farmers' grain were reduced as  a 
result of the harvest in 1955 being early 
and that in 1956 being late'. 

Discussing capital expenditures of the 
past year, Mr. Scott said that they had 
spent, and would be spending, large sums 
o l  money to keep in the forefront of their 
business. When the Leith works was 
completed it would have cost more than 
£3 million, by far the largest sum spent 
on one project since the founding of the 
company. The  Leith factory was being 
built on a new site and although it would 
incorporate all the latest techniques of 
fertiliser manufacture it was stdl essenti- 
ally a replacement of existing manufac- 
turing capacity with, of course, sufficient 
in addition to meet expansion of the 
market. 

Close liaison had been maintained with 
Imperial Chemical Industries on the 
latest production techniques, and in addi- 
tion, members of the company's staff had 
travelled widely in Europe, in Canada and 
in the US. The  directors were confident 
that by the summer of this year the con)- 
pany would have in operation, ready t o  
~ r o v i d e  fertiliscrs for the 1957/1958 
se:lson, the most economic and up-to-date 
process for converting insoluble phosphate 
clerivcd from phosphate rock into the 
soluble form in which it can he combined 
with nitrogen and potash to furnish an 
efficient plant food. 

The fertilisers to  be made at  Leith 
would be of  the same high concentration 
as  those made by ICI at Billingham. 
Many Scottkh farmers were already using 
fertiliscrs of this type and, so far, the 
demand had exceeded the supply, but the 
new factory would correct this position. 

William Briggs and Sons 
Net profit of William Briggs and Sons 

Ltd.. Dundee. for year ended 30 Sep- 
tember was £152.757 (£153,348). Final 
ordinary dividend of 17f per cent. 
making 25 per cent (same), is proposed 
and £48.900 (£43,159) is carried forward. 

In his annual statement, Mr. John 
Wooler, chairman, said that the three tar 
distilling works have operated steadily. 
Camperdown oil and bitumen refinery 
has operated at maximum capacity and 
the entire output of petroleum products 
has either been sold o r  absorbed into the 
company's other manufactures. The  en- 
larged modern vacuum distillation plant 
refines imported crude oil into a range 
of petroleum products used by the com- 
pany or  sold at home or  abroad. 

Union Carbide Purchase 
Visking shareholders havc approved 

the purchase of the assets of the Viking 
Corporation by Union Carbide and 
Carbon Corporation. Terms of the 

agreement, previously approved by the 
directors of Union Carbide, call for  the 
exchange of one share of Union Carbide 
stock for each two and a half shares of 
Visking stock currently held. A new 
division of Union Carbide will be set up, 
to  be known as Visking Company. 

Union Carbide's major fields of interest 
are alloys and metals, carbon products. 
industrial gases, chemicals, plastics, and 
nuclear energy. The availability of the 
research facilities in these fields, coupled 
with the facilities and technical experience 
of Visking, is one of the principle reasons 
for Visking joining Union Carbide. 

Visking, founded in 1925, makes food 
casings and polythene film and tubing for 
the packaging industry. 

United Steel Companies Ltd. 
The  surplus available for appropyia- 

tion by United Steel Companies Ltd., 
owners of United Coke & Chemicals Co. 
Ltd., and other companies, was £3,581,838 
a t  30 September, the end of the financial 
ycar. T o  this is added the balance at  1 
October 1955, making a total of 
£4,410.391. 

N E W  COMPANY 
TRI-SIL (CHEMICALS & EQUIPMENT) 

LTD. Capital £1,000. Manufacturing 
chemical and general scientific equipment. 
engineering equipment; engineers, refiners 
of chemicals and metals, etc. Directors: 
R. A. Cole. A. Walsh, and M. Peters. 
Registered office: 79-81 Nile Street, Lon- 
don N1. 

INCREASE OF CAPITAL 
MATTHEW CARMICHAEL LTD. Manufac- 

turing chemists, etc., 259 Kilmarnock 
Road, Glasgow. Increased by £2,500 in £1 
ordinary shares, beyond the registered 
capital of £2,500. 

CHANGE OF NAME 
ArExlA CHEMICAL CO. LTD., 17 Queens 

Road, Brighton. have changed their name 
to Frank Broad Ltd. 

MORTGAGES & CHARGES 
ARNAK PRODLICI!ONS LTD. Manchester, 

plastics manufacturers, etc.-18 Decem- 
ber. f9.900 debentures; general charge. 

SATISFACTION 
HILL BROTHERS GLASS CO. LTD.- 

Birmingham. Satisfaction 24 December of 
mortgage registered 21 April 1952. 

Brotherton's New Leeds 
Head Office 
NEW HEAD OFFICES of Brotherton and 
Co. Ltd. in Westgate, Leeds 1, are t o  be 
officially opened on 28 January by the 
Earl of Scarborough in the presence cf 
the Lord Mayor of Leeds and other 
prominent guests. 

The  impressive new building in the 
Westgate development area is seven 
storeys high and was designed by Mr. 
Victor Bain, F.R.I.B.A. Floor area 
totals 40.000 sq. ft. Work was started 
two years ago and was completed by 
Christmas 1956. Estimated cost was in 
the region of £350,000. 
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BRITISH CHEMICAL PRICES 
These prices are checked with the 
manufacturers, bu t  in many cases 
there are variations according t o  
quality, quantity, place of delivery, etc. 

Abreviations: d/d, delivered; cp, carriage 
paid ; ret, returnable ; non-ret. pack, 
non-rehrrnable packaging ; tech, tech- 
nical ; comm, commercial ; gran, 
granular. 

General Chemicals 

Acetic Acid. D/d in ret. barrels (tech. acid 
barrels free); in glass carboys, £8; 
demijohns, £12 extra. 80% tech., 10 
tons, £9!; 80% pure, 10 tons, £97; 
cornmerc~al glacial, 10 tons, £99. 

Acetic Anhydride. Ton lots did, £132. . 
Alum. Ground, f.o.r., about £25. 

MANCHESTER: Ground, £25. 
Aluminium Sulphate. Ex-works, d/d, 

£15 10s. 
MANCHESTER: £ 15 15s to £ 18 10s. 

Ammonia, Anhydrous. Per Ib., Is 9d to 
2s 3d. 

Ammonium Chloride. Per ton lot, in 
non-ret. pack, £29 2s 6d. 

Ammonium Nitrate. Did, in 4-ton lots, 
£31. 

Ammonium Persulphate. MANCHESTER: 
per cwt., in 1-cwt. lots, d/d, £6 2s 6d; per 
ton, in min. I-ton lots, did, £ 112 10s. 

Amaolium Phosphate. Mono- and di-, ton 
lots, d/d, £106 and £97 10s. 

Antinlony Sulphide. Per Ib., d/d UK in 
mln. I-ton lots: crimson, 4s 5d to  
4s load; golden, 2s 8td to 4s Ijd. 

Arsenic. Ex-store, £45 to £50. 
Barium Carbonate. Precio.. did. 4-ton lots. . .  , , 

bag packing, £41. 
Barium Chloride. 2-ton lots, £49. 
Barium Sulphate (Dry Blanc Fixe). 

Precip., 2-ton lots, d/d, £35. 
Bleaching Powder. Ret. casks, c.p. 

station, in 4-ton lots. £28 12s 6d. 
Borax. Ton lots. in bessian sacks. C.O. 

Tech., anhydrous, £62 10s; gran.,' £41; 
crystal, £44 10s; powder, £45 10s; extra 
fine powder, £46 10s; BP, gran., £51 ; 
crystal, £53 10s; .powder, £54 10s; extra 
fine powder, £ 55 10s. 

Boric Acid. Ton lots, in hessian sacks, 
c.p. Tech., gran., £71; crystal, £79; 
powder, £76 10s; extra fine powder, 
£78 10s; BP gran., £84; cryvtal, £91; 
oowder. £88 10s: extra fine nowder. 

A ,  

£90 10s: 
Calcium Chloride. Ton lots, in non-ret. 

pack: solid and flake, £16. 
Chlorine, Liquid. In ret. 16-1 7-cwt. diums 

d/d in 3-drum lots, £38 5s. 
Chromic Acid. Less 2+%, d/d UK, in 

I-ton lots, per Ib., 2s Osd. 
C&omium Sulphate, Basic. Crystals, d/d, 

per Ib., 8td;  per ton, £75 16s 8d. 
Citric Acid. I-cwt. lots, per cwt., £10 15s. 
Cobalt Oxide. Black, per Ib., d/d, bulk 

quantities, 13s 2d. 
Copper Carbonate. Per Ib., 3s. 
Copper Sulphate. F.o.b., less 2% in 

2-cwt. bags, £94 10s. 
Cream of Tartar. loo%, per cwt., about 

£1 1 12s. 
Formaldehyde. In casks, did, £37 5s. 
Formic Acid. 85%, in 4-ton lots, c.p., 

£86 10s. 
Glycerine. Chem. pure, double distilled 

1.260 SG, per cwt., in 5-cwt. drums for 
annual purchases of over 5-ton lots and 
under 25 tons, £10 Is 6d. Refined pale 
straw industrial, 5s per cwt. less than 
chem. pure. 

Hydrochloric Acid. Spot, per carboy, d/d 
(according to purity, strength and 
locality), about 12s. 

Hydrofluoric Acid. 59/60%, per Ib., about 
-- 
LS. 

Hydrogen Peroxide. Carboys extra and 
ret. 27.5% wt., £128 10s; 35% wt., 
d/d, £158. 

Iodine. Resublimed BP, under I cwt.: per 
Ib., 14s 10d; for I-cwt. lots, per Ib., 
13s Ild. 

lodoform. Under 1 cwt., per Ib., £1 3s 5d.; 
for I-cwt. lots, per Ib., El 2s 6d. 

Lactic Acid. Pale tech., 44% by wt., per 
Ib., 14d; dark tech., 44% by wt. 
ex-works, per Ib., 9d; chem. quality: 
44% by wt., ex-works, per Ib., 12ad; 
I-ton lots, usual container terms. 

Solvents & Plasticisers 
Acetone. All d/d, small lots, 5-gal. cans: 

5-gal., £125; 10-gal., cans incl., £1 15. 
40145 gal. ret. drums, spot: Under 1 ton 
£90; 1 to under 5 tons, £87; 5 to unde; 
10 tons, £86; 10 tons under, £85. Tank 
wagons, spot: 1 to under 5 tons (min. 
400 gal.), £85; 5 to under 10 tons 
(1,500 gal.), £84; 10 tons & up (2,500 
gal.), £83; contract rebate, £2. 

Butyl Acetate BSS. 10-ton lots, £165. 
n-Butyl Alcohol BSS. 10 tons, in drums, 

d/d, £152. 
sec-Butyl Alcohol. 5-gal. drums, £ 159; 

40-gal. drums: under 1 ton, £124; 1-10 
tons, £123; 10 tons & up, £ 119; 100 tons 
& up, £120. 

tert-Butyl Alcohol. 5-gal. drums, £ I95 10s; 
40145-gal. drums: I ton, £175 10s; 1-5 
tons, £174 10s; 5-10 tons, £173 10s; 
10 tons & up, £712 10s. 

Diicetone Alcohol. Small lots: 5-gal. 
drums, £177; 10-gal, drums, £167. 
40145-gal. drums: under I ton, £142; 
1-9 tons, £141; 10-50 tons, £140; 50-100 
tons, £139; 100 tons & up, £ 138. 

Dibutyl Phthalate. In drums, 10 tons, 
d/d, per Ib., 2s; 45-gal. drums, did, per 
Ib., 2s l id.  

Diethyl Phthalate. In drums, 10 tons, per 
Ib., Is 1 l t d ;  45-gal. drums, did, per Ib., 
2s Id. 

Dimethyl Phthalate. In drums, 10 tons, 
per Ib., d/d, Is 9td; 45-gal. drums, d/d, 
per Ib., Is IOtd. 

Dioctyl Phthalate. In drums, 10 tons, did, 
per Ib., 2s 8d; 45-gal. drums, d/d, per 
Ib., 2s 9td. 

Ether BSS. I-ton lots. drums extra. oer . ~~~ . r~ 

Ib., Is Ild. 
Ethyl Acetate. 10-ton lots, d/d, £ 135. 
Ethyl Alcohol (PBS 66 0.p.). Over 300,000 

p. gal. 2s I l fd ;  d/d in tankers, 2,500- 
10,000 p. gal., per p. gal., 3s lad. D/d in 
40145-gal.drums, p.p.g. extra, Id. 
Absolute alcohol (75.2 o.p.), p.p.g. 
extra, 5d. 

Methanol. Pure synthetic, d/d, £43 15s. 
Methylated Spirit. Industrial 66" 0.p.: 

500-gal. & up, d/d in tankers, per gal., 
5s 4d; 100-499 gal. in drums, did, per 
gal., 5s 8&d. Pyridinised 64 0.p.: 500 gal. 
& up, in tankers, d/d, per gal., 5s 6d; 
100-499 gal. in drums, d/d, per gal., 
5s IObd. 

Methyl Ethyl Ketone. 10-ton lots, d/d, 
f.140 

~ e t h y l i s o ~ n t y l  ~e tnne .  I0 tons & up, £1 59. 
isoPropyl Acetate. In drums, 10 tons, 

did, £130; 45-gal, drums, did, £136. 
isoPropyl Alcohol. Small lots: 5-gal. 

drums, £ 118; 10-gal. drums, £108; 40-45 
gal. drums: less than 1 ton, £83; 1-9 
tons, £81; 10-50 tons, £80 10s; 50 tons 
& up, £ 80. 

Rubber Chemicals 

Carbon Disulphide. According to quality, 
£61-£67. 

carbon ~ Black. Per Ib., according to 
packing, 8d-Is. 

Carbon Tetrachloride. Ton lots, £81. 
India-Rubber Substitutes. White, per lb., 

I S  6ad-IS IOgd; dark, d/d, per Ib., 
Is 3d-Is 51d. 

Lithopone. 30%, about £55. 
Mineral Black. £7 10s-£ 10. 
Sulphur Chloride. British, about £50. 
Vegetable Lamp Black. 2-ton lots, £64 8s. 
Vermilion. Pale or deep, 7-lb. lots, per 

Ib.. 15s 6d. 

Coal-Tar Products 

Benzole. Per gal., min. 200 gal., d/d in 
bulk, 90's. 6s; pure, 6s 4d. 

Carbolic Acid. Crystals, min. price, d/d 
bulk, per Ib., Is 4d; 40150-gal. ret. 
drums extra, per Ib., td. Crude, 60's, 
per gal., 8s. 
MANCHESTER: Crystals, d/d, per Ib., 
Is 4d-Is 7d; crude, naked, at  works, 8s. 

Creosote. Home trade, per gal., according 
to quality, f.0.r. maker's works, Is-Is 9d. 
MANCHESTER: Per gal., Is-Is 8d. 

Cresylic Acid. Pale 99/100%, per gal., 
65 4d: 99.5/100%, per gal. 6s 6d. Did 
UK in bulk: Pale ADF, per imperial 
gallon f.0.b. UK, from 7s 3d; per US 
gallon, c.i.f. NY, 95 cents. 

Naphtha. Solvent, 90/160", per gal., 
6s Id; heavy, 90/190, for bulk 1,000-gal. 
lots, d/d, per gal., 4s I Id. Drums extra: 
h~gher prices for smaller lots. 

Naphthalene. Crude, 4-ton lots, in buyers' 
bag$, nominal, according to m.p.: 
£20 l Is-£33 I Is 6d; hot pressed, bulk, 
ex-works, £40 Is 9d; refined crystals, 
d/d min. +ton lots, £68. 

Pitch. Medium, soft, home trade, f.0.r. 
suppliers' works, £9; export trade, f.0.b. 
suppliers' port, about £ 10 10s. 

Pyridine. 901160, per gal., 20sdl 2s 6d. 
Toluole. Pure, per gal., 6s 9d; 90's, d/d, 

2,000 gal. in bulk, per gal., 6s. 
MANCHESTER: Pure, naked, per gal., 
6s 71d. 

Xylole. According to grade, in 1,000-gal. 
lots, d/d London area in bulk, per gal., 
7s-7s 8d. 

Intermediates & Dyes 
(Prices Nominal) 

m-Cresol 98/100%. D/d, per Ib., 4s 9d. 
o-Cresol 30131°C. D/d, per Ib., Is. 
pCresol 34135°C. D/d, per Ib., 4s 9d. 
Dichloraniline. Per Ib., 4s 6d. 
Dinitrohenzene. 88/99"C., per Ib., 2s Id. 
Dinitrotoluene. Drums extra. SP 15"C., 

per Ib., 2s l i d ;  SP 26"C., &r Ib., Is 5d; 
SP 33"C., per Ib., Is 2:d; SP 66/68'C., 
per Ib., 2s Id. 

p-Nitraniline.-Per Ib., 5s Id. 
N~trohenzene. Svot, 90-nal. drums 

extra), I-ton lots did, per Ib., 10d 
Nitronaphthalene.-Per Ib., 2s 54d. 
o-Toluidine. 8-10-cwt. drums 

(drums 

(drums 
extra), per Ib., Is I Id. 

p-Toluidine.-In casks, per Ib., 6s Id. 
Dimethylaniline. Drums extra, c.p., per 

Ib., 3s 5d. 
Lead Acetate. White, about £ 154. 
Lead Nitrate. I-ton lots, about £135. 
Lead. Red. Basis orices: Genuine drv red. 
5 147; orange lead, £ 157. Ground h oil: 
red, £ 162 15s; orange, £174 15s. 

Lead. White. Basis orices: Drv Enelish in 
5-cwt. casks, £149'15~. ~ r d u n d l i n  oil: 
English, l-cwt. lots, per cwt., 194s. 
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Lime Acetate. Brown, ton lots, did. £40; 
grey, 80-82%, ton lots, d/d, £45. 

Litharge. In 54011 lots, £147. 
Mapnesite. Calcined, in bags, ex-works, 

about £21. 
Magnesium Carbonate. Light, comm., 

did, 2-ton lots, £84 loss under 2 tons, 
£97. 

~ a g n & i u m  Chloride. Solid (ex-wharf), 
£16 10s. 

Magnesium Oxide. Light, comm., d/d, 
under I-ton lots, £245. 

Magnesium Sulphate. Crystals, £16. 
Mercuric Chloride. Tech. powder, per 

Ib., for 5-cwt. lots. in 28-lb. parcels, 
f l 3s; smaller quantities dcarer. 

Mercury Sulphide, Red. 5-cwt. lots in 
28-lb. parcels, per Ih., £1 9s 3d. 

Nickel Sulphate.-D/d, buyers UK, 
nominal, f 170. 

Nitric Acid. 8 0  Tw., £35. 
Oxalic Acid. Home manufacture, min. 

4-1011 lots, in 5-cwt. casks, c.p., about 
" , , a  
L I J I .  

Phosphoric Acid. Tech. (s.g. 1.700) ton 
lots, c.p., £ 100: BP (s.g. 1.750). ton lots, 
c.p., per Ib., Is 4d. 

Potash. Caustic. Solid. I-ton lots. £93 10s: 
liquid,f34 15s. ' 

Potassium Carbonate. Calcined, 96198"<,, 
I-ton lots, ex-store, about f74 10s. 

Potassium Chloride. Industrial, 96%, 
I-ton lots, about £24. 

Potassium Dichromate. Crystals and 
gran., per Ib., in 5-cwt, to  I-ton lots, did 
UK, Is l id .  

Potassium Iodide. BP, under I-cwt., per 
Ib., I l s  2d: per Ih. for I-cwt. lots, 
10s 8d. 

Potassium Nitrate. 4-ton lots, in non-ret. 
pack, c.p., £63 10s. 

Potassium Permanganate. BP, I-cwt. lots, 
pcr Ih., Is IOld; 3-cwt. lots, per Ib.. 
Is IOd; 5-cwt. lots, per Ib., Is 9 td ;  I-ton 
lots, per Ib., Is 91d; 5-ton lots, pcr Ib., 
Is 8fd. Tech., 5-cwt, in I-cwt. drums, per 
cwt., £9 8s 6d; I-cwt. lots, £9 17s 6d. 

Salammoniac. Ton lot, in non-ret. pack, 
£45 10s. 

Salicylic Acid. MANCHESTRR: Tech.. did, 
per Ib., 2s 81d. 

Soda Ash. 58% ex-depot or  did, London 
station, I-ton lots, about £16 8s. 

Soda, Caustic. Solid 76177%: spot, did 
4-ton lots, £32 6s 6d. 

Sodium Acetate. Comm. crystals, d/d, £9 I. 
Sodium Bicarbonate. Ton lot, in non-ret. 

pack, f 17. 
Sodium Bisulphite. Powder, 60/62%, did. 

2-ton lots for home trade, £42 15s. 
Sodium Carbonate Monohydrate. Ton lot, 

in non-rct. pack, c.p., £57. 
Sodium Chlorate. I-cwt. drums, C.D. 

station, in 4-ton lots, about £85. 
Sodium Cyanide. 96/98;;, ton lot in 

I-cwt. drums, £1 13 5s. 
Sodium Dichromate. Crystals, cake and 

powder, per Ih., I l i d .  Net d/d UK, 
anhydrous, per Ib., Is Id. Net. del. did 
UK. 5-cwt. to  I-ton lots. 

Sodium Fluoride. D/d, I-ton lots & ovcr, 
per cwt., £5; I-cwt. lots, per cwt., £5 10s. 

Sodium Hyposulphite. Pea crystals, 
£35 15s; comm., I-ton lots, c.p., 
f32  10s. 

Sodium Iodide. BP, under I cwt., per Ih., 
15s Id: I-cwt. lots, per Ib., 14s 2d. 

Sodium Metaphosphate (Calgon). Flaked, 
paper sacks, £ 133. 

Sodium Metasilicate. D/d UK in ton lots. 
loaned bags, f25. . 

Sodinn Nitrate. Chilean relined gran. over 
98%. 6-ton lots, did station, £29 10s. 

Sodiun Nitrite. 44011 lots, £32. 
Sodium Percarbonate. 12b % avaiable oxy- 

gen, per cwt., in I-cwt. kegs, £8 6s 9d. 
Sodium Phosphate. D/d, ton lots: di- 

sodium, crystalline, £40 10s. anhydrous, 
£88; tri-sodium, crystalline, £39 10% 
anhydrous, £86. 
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Sodium Silicate. 75-84" Tw. Lancs and 
Ches., 4-ton lots, did station in loaned 
drums, £10 15s; Dorset, Somerset & 
Dcvon, per ton extra, £3 17s 6d; Scot- 
land & S. Wales, extra, £3. Elsewhere in 
England, not Cornwall, extra, £1 12s 6d. 

Sodium Sulphate (Desiccated Glauber's 
Salts). D/d in bags, £18. 

Sodium Sulphate (Glauber's Salt). D/d, 
£9 5s to f 10 5s. 

Sodium Sulphate (Salt Cake). Unground, 
did station in bulk, £6. 
MANCHFSTFR: did station, £7 10s. 

Sodium Sulphide. Solid, 60/62%, spot, 
did, in drums in I-ton lots, £33 2s 6d; 
broken, dld, in drums in I-ton lots. 
f 34 2s 6d. 

Sodium Sulphite. Anhydrous, £66 5s; 
comm., did station in bags, £25 5s-£27. 

Sulphur. 4 tons or more, ground, accord- 
ing to fineness, £20-£22. 

Sulphuric Acid. Net, naked a t  works, 
l hX4 Tw. according to quality, £ I0 7s 6d- 
£ 12; 140' Tw., arsenic free, £8 12s 6d; 
140" Tw., arsenious, £8 4s 6d. 

Tartaric Acid. Per cwt.: 10 cwt. or  more. 
£13 10s; I cwt., £13 15s. 

Titanium Oxide. Standard grade comm., 
rutile structure, £182; standard grade 
comm., anatase structure, £167 (from 
1st Feb.). 

Zinc Ox~de.  Max. for 2-ton lots, d/d, 
white seal, £120; green seal, £1 13; red 
seal, 2-ton lots, £ 115. 

Chemical Stocks and Shares 

MARKET RESPONDS TO HOPES OF 
EASIER MONEY POLICY 

ROWING hopes of a reduction in 
G t h e  bank rate. the assumption that 
the new Macmillan government favours 
:I cheaper money policy and talk of 
c:~sing of [he credit squeeze and HP rcs- 
trictions later in the year, have inspired n 
general :idv;~ncc in stock markets. The 
adv:~nce was led by British Funds. W:ir 
I.o:~n 3f per cent. for example. having 
risen by f 5  to f74f compnrcd with a 
month ago. wh~lc  leading industrial 
sIi:~res showed many substantial gains. 

The  stock market advance is largely 
tcchnic;ll, as  it is based on hopes of a 
lower hank rate and cheaper money, but 
it is also a reflection of increased confid- 
ence arising from the new government. 
T h e  advance in share priccs does not in- 
dicate the belief that higher dividends 
: ~ r c  i l l  prospect. On the contrary. it is 
known rhnt in most industries rising cost\. 
which have receivcd a big stimulus from 
the increase in oil and petrol prices, are 
reducin:! profit margins. Neverthelcss. 
:~ltIioupl~ profits may be lower. it is 
w~dely telicved that the majority of divi- 
dends should he maintained, and on this 
basis numcrour shares would still offer 
not unnttrnctive yiclds. 

A hig I'cntore of markets has been the 
(ii~t\tanding succcss of Imperial Chemi- 
cal's issue of €40.000.000 of 5f per cent 
convel-tihle loim stock, which was over- 
s~lhrcribcd nearly six timcs. and sincc 
de:ilings started has established a prem- 
ium of more than fR over the issue price 
of f96. There has becn considernhlc 
selling in order to  cash in on the prem- 
ium. but this was followcd by heavy 
huying by investors who regard the stock 
:IS hxvinr valuahlu prospects because 
from 1958 it will he convertible into TCI 
ordinary shares. on a basis which could 
then l-c very attractive indeed. Com- 
pared with a month ago 1CT shares 
have rnovcd up from 38s l0 fd  to 41s. 
There is general confidence that 1CI divi- 
dcnd for the year will be maintained: 
very few in the City expcct an increare 
: ~ t  this stage. 

Chc~iiical shares ~encral ly moved 
Iligher under the stimulus of the upwarrl 
trend in stock markets. Fisons, for  in- 
stance. a t  54s (id compared with 47s 6d a 

month ago, and Hickson & Welch 10s 
shares have been good with an  advance 
from 32s to 33s Yd. Laporte 5s shares 
rose from 16s to 18s 6d and Reichhold 
5s shares were 15s 6d as  compared with 
13s 3d a month ago. Monsanto 5s shares 
have becn steady : ~ t  23s 7fd. Hardman 
and Holden rose on the month from 8s 
xd to 9s and F. W. Bcrk were well main- 
taincd at 6s 10fd. Rise in Bowmans 
Chemicals' net profits from f11,611 lo  
f 16.622 and the maintained 10 per cent 
dividend created a good impression. The  
4s sharcs were firm at 5s. 

There has been considerable activity 
in Borax Holdings shares since the free 
scrip issue and the 'splitting' of the f 1 
\hares into 5s shares. Sentiment was 
:~lso helped by news of expansion in the 
group's research activities, but the 5s 
slii~res at 23s 9d have not quite held best 
levels. GreeR-Chemicals 5s shares 
changed hands around 16s 9d and Wil- 
liam Blythe 3s shares around 10s while 
Albright & Wilson 5s sharcs were well 
maintained at 18s. Moreover. Anchor 
Chemicals 5s shares kept at  I l s  6d. A 
rise froni 9s to 10s was rccorded in 
Rritish Chrome Chemicals 5s shares and 
Ashe Chemical Is shares strengthened 
from l0 id  to Is I fd.  Coalite & Chemi- 
cal 2s sharcs have firmed up  to 4s and 
Willows Francis 2s 6d shares were 4s l i d .  
the samc :IS month ago. Brotherton 10s 
shares eased from 23s 9d to 21s 10fd. 
while in other dircctions. British Glucs 
and Chemicals 4s shares have advanced 
to I l s  9d xd, a rise of Is 3d on thc 
month. 

The rising trend extended to plastics 
shares with British Xylonitc at  28s 
: ~ g ~ i n s t  ??is 3d a month ago. British 
Industrial Plastics 2s sharcs moved up  
from 4s 7)d to 45 l0 id  xd. Lawes Chenii- 
cals strengthened from 16.1 3d to 17s 6d. 

Elsewhere. the 6s 8d units of the Dis- 
tillers c o .  were 23s, compared with 
21s Yd. Triplex Glass 10s shares have 
moved up from 29s I f d  to 30s 7id.  
Roots Drug 5s shares held firm at  15s 
and British Drug Houses 5s shares 
gained 6d at 13s 6d. Glaxo 10s shares 
were firm at 24s. 
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NEW P 
By  permission of the Controller, HM 
Stationery Ofice, the following extracts 
are reproduced from the ' Official 
Journal (Patents),' which is available 
from the Patent Ofice (Sale Branch), 
25 Southampton Buildings, Chancery 
Lane, London, WC2, price 2s 6d in- 
cluding postage: annual subscription 
£6 6s. 

Specificc~tions filed i n  connection with 
the applications in the following list will 
he open to prrblic inspection. Opposi- 
tion to the grant of a patent on any of 
the applications listed may he lodged hy 
filing form I 2  at any time within 
the  res scribed period. Date on whicl~ 
these applications rvill he open fo in- 
spection ore given in '0fic;al Jorrn7ul 
(Pater~ts)'. 

AMENDED SPECIFICATIONS PUBLISHED 

630 631 Flocculation of sewage suspen- 
sions and sludges. Spence, P., & Sons 
Ltd.. and others. 

687 838 Stripping catalysts and appara- 
tus therefor. Naamlooze Vennootschap 
de Bataafsche Petroleum Maatschappij. 

726 848 Ammonium citrate soluble fer- 
tiliser, malnly secondary calc~um phos- 
phate. Osterreichische Stickstoffwerke 
AG. 

731 129 Preparing alkyl phenol sul- 
phides. Standard Oil Development Co. 

ACCEPTANCES 

766 866 Svnthetic resin disoersions. -~ --. 
 ela as ti; carp. 

766 429 Polyvinyl chloride resins. 
United States Rubber Co. 

766 528 Organosilicon compounds. Mid- 
land Silicones Ltd. 

766324 Tetrafluorethylene. D u  Pont de 
Nernours & Co. 

766 870 Anaesthetic agents. [Divided 
out of and addition to 764958.1 Cas- 
sella Farbwerke Mainkur AG. 

766 328-766 329 Penicillin salts of 
Esters of 4-aminosalicylic acid. (Divided 
out of 766 327.) [Addition to 766 325.1 
Rheinpreussen AF  Fuer Bergbau und 
Chemie. 

767 093 Ketones from secondary alco- 
hols. lnstitut Francais du Petrole des 
Carhurants et Lubrifiants. 

767 002 Thickened lubricating oils. Cali- 
fornia Research Corp. 

767004 Vat dyestuffs of the anthra- 
qulnone serles. Cassella Farbwerke 
Mainkur AG. 

766 875 Organo-substituted stannane de- 
rivatives. Carlisle Chemical Works Inc. 

767 290 Aliphatic carboxylic acids. Dis- 
tillers Co. Ltd. 

766 876 Manufacture of benzene and of 
alkyl benzenes. Ziegler, K. 

767 180 Steroid compounds. Pfizer & 
Co. Inc. 

766 877 Continuous vacuum distillation 
of metals. Broken Hi l l  Associated 
Smelters Pty. Ltd. 

767 100 1, 3, 5-Ethyl xylene, meta xylene, 
ethylbenzene and benzene. Standard 
Oi l  Co. 

767 103 Electrolytic production of weak 
acids. Rohm & Haas Co. 

767 017 Diisocyanate -modified poly- 
esters, polyesteramides and polyethers. 
Imperial Chemical Industries Ltd. 

'ATENTS 
767 298 I ron biscyclopentadienyl alkyl 

and acvl and derivatives. California 
~esearch Corp. 

767 203 Nylon. General Electric Co. 
767 018 Liquid hydrocarbon fuels and 

additives. Ethyl Corp. 
767 204 ~ m m o n i u m  sulphate. Bahr. 

J. W. K. F. 
767 019 Aldehyde condensates mono- 

hydrocarbon-substituted m-isopropyl- 
phenol. Firestone Tire & Rubber Co. 

766 885 Ceramic materials. U K  Atomic 
Energy Authority. 

767 115 Metal salts of phenolic com- 
pounds containing sulphur. Es$o Re- 
search & Engineering Co. 

767 117 Dyeing fibres of polyacryloni- 
tr i le r i h a  I trl . - . - . - - - . - . 

887 Purification of salicylic acid etc. 
Monsanto Chemicals Ltd. 

767024 Polyoxyalkylene ethers of hete- 
rocyclic amides and esters. Atlas Pow- 
der Co. 

767 025 Polyamide fibres with per- 
compounds or per-compound contain- 
ing detergent compositions. Deutsclie 
Gold- und Silberscheideanstalt Vorm. 
Roessler. 

767306 Shaped elastomers from iso- 
cyanate modified polymers. Dunlop 
Rubber Co. Ltd. 

767 122 Removal of vanadium and/or 
sod~um from petroleum hydrocarbons. 
British Petroleum Co. Ltd. 

767027 Thiosalicylhydrazide. dithiosali- 
cylhydrazide and their derivatives. 
Schenley Industries Inc. 

766 992 Heparin. Boots Pure Drug Co. 
Ltd. 

767 125 Regeneration of catalysts. 
British Petroleum Co. Ltd. 

767 312 Cracking hydrocarbons. Esso 
Research & Eneineerine Co. 

767 127 indicating volat& combustible 
liquid in mixture containing said liquid. 
British Petroleum Co. Ltd. 

767 314 Solutions of acetone-soluble 
copolymer of acrylonitrile and vinyli- 
dene chloride. British Celanese Ltd. 

766 894 Hydrogenated petroleum resins. 
Esso Research & Engineering Co. 

767 033 Polymerisation proceqs. Esso 
Research & Engineering Co. 

767 037 Polyformals. Esso Research & 
Eng'neering Co. 

767 033 Extraction of niobium. U K  
Atomic Energy Authority. 

767 135 Separation of niobium from 
tantalum. UK Atom~c Energy Author- 
ity. 

767 216 Purine derivatives. Wellcome 
Foundation Ltd. 

767 317 Piperazine adipate. British Drug 
Houses Ltd. 

767 223 Agents for improving the s!abi- 
l ity of rubber mixtures. Chemlsche 
Werke Huls AG. 

767 141 Thiazole derivatives. May & 
Baker Ltd. 

767 041 Acetylenic carboxylic acids. 
Wolf, V. 

766908 Separating oil and water. Silley. 
H. A. I., and Unthank, D.G. 

767 042 Oil-soluble basic calcium sul- 
phonates. Esso Research & Eneincer- 
ing Co. - 

767 143 Beta-naphthol. Sterling Drug 
Inc. 

767 224 Emetine. Whiffen & Sons Ltd. 
767225 Pest control agents and phos- 

phonic acid esters. Geigy AG. 
767 088-767 089 Fluorocarbon com- 

pounds. Minnesota Mining & Manu- 
facturing Co. 

767 148 Acetanilide derivatives. Boots 
Purc Drug Co. Ltd. 

766 912 Continuous ool~condensation of 
ethylene glycol diestet of terephthalic 
acid in organic solvents. Vereinigte 
Glanzstoff-Fabriken AG. 

766913 Separation of isomeric men- 
thane dicarboxylic acids. Ruhrchemis 
AG. 

767 151 Synthetic ester lubricants. Esso 
Rcscarch & Engineering Co. 

767 152 Improving lastncss of d)e:ng\ 
wit11 suhstantive dycstufis c n  fibrous 
~naterials. Farhcnfahriken Baycr AG. 

767 153 Stable oral penicillin suspen- 
sions. Bristol Laboratories Inc. 

767 226 Hardening silicone resins. 
W:tckcr-Chemie Ges. 

767 053 Dyeing polyacrylonitrile textile 
materials. Sandoz Ltd. 

767 156 Separation of nickel from co- 
balt. Soc. Generale Metallurg~que de 
Hobokcn. 

766923 Mixed fertilisers of basic slag 
and potassium salts. Wintershall AG. 

767 230 Sulphur and sulphur dioxide 
recovery from sulphide ores. Duls- 
burger Kupferhutte. 

766 925-767 344 Melamine and/or cy- 
anamide production. [Addition to 
718 934.1 American Cyanamid Co. 

767 231 Gas filters. Ozonair Engineer- 
ing Co. Ltd. 

766 927 Linear superpolymers of mixed 
diamines. California Research Corp. 

767 347 Naphthalene. Esso Research & 
Engineering Co. 

767 348 Adipic acid. D u  Pont &e 
Neniours & Co. 

766 994--766 995 Crystallisation of in- 
sulin. Novo Terapeutisk Laboratorium 
Aktieselskab. 

767 360-767 361 Oxygenated steroid 
compounds. Merck & Co. Inc. 

766 945 Preparation of reaction pro- 
ducts of chlorine water with other sub- 
stances. Wessanen's Koninklijke Fab- 
rieken NV. 

767 162 Polyamino polycarhoxylic acid 
chelating agents. Refined Products 
Corp. 

767 246 4-Aralkyl-3-morpholones and 
4-aralkyl-3-homomorpholones. Ster- 
ling Drug Inc. 

767 163 5:h-dihydrobenzo (c) cinnoline 
derivat~vcs. Haco Ges AG. 

767 369 Acetylene by incomplete com- 
bustion of hydrocarbons with oxygen. 
Rad~sche Anilin- & Soda-Fabrik AG. 

767 068 Adhesive compositions w ~ t h  
synthetic resins. [Addition to 756269.1 
Unitcd State; Rubber Co. 

767 374 Tetraesters of pyrophosphoric 
acid. Union Carbide & Carbon ,Gorp. 

766 993 Product~on of heparin. [D~vlded 
out of 766 992.1 Boots Pure Drug Co. 

766 968 Xylenes. Stamicarbon NV. 
767254 Rubber vulcanisation. Chem- 

ische Wcrke Hiils AG. 
767 073 Pharmaceutical radioactive cap- 

sulcs. Ahbott Laboratories. 
766976 Exothermic catalytic reactions 

under high pressure. [Addition to 
722 948.1 Montecatini Soc. Generalc 
per L'lndustria Mineraria e Chimica. 

767 385 Hardenahle liquid resins. [Addi- 
tion to 720035.1 Badische Anilin- & 
Soda-Fabrik AG. 

767 186 - 767 187 Polychlorophenols. 
Diamond Alkali Co. 

761 388 Acetaldehyde from acetylene. 
Tanka DycstutT Manufacturing Co. 
I tA -.-. 

767 181 Derivatives of ergosterol. 
[Divided out of 767 180.1 Pfizer & Co. 
inc. 

767 681 Rubber and rubher-asphalt com- 
positions. Wingfoot Corp. 

(Continrrc~l on pr~,pe 180) 
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SIZES FROM 2 TONS TO 25 TONS PER HOUR 
LOW CURRENT CONSUMPTION 

SILENT OPERATION BY COMPRESSION & FRICTION 
NO DUST--COMBINED DRYING 

FINENESS UP TO 300 MESH 

We can also supply:- 
SULPHURIC ACID PLANT ELECTROLYTIC CELLS 

OXYHYDROLISERS 

CHEMICAL ENGINEERING C9 LTD 

Telegrams: Morichem~c, London. Telephone: Frobisher 0769 

FLOTATION CHEMICALS 
W r i t e  Dept. B/34 for further details 
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(Continued from page 178) 
767 801 Branched-chain condensation 

polymers. Brlt~sh Celanese Ltd. 
767 393 Concentrated preparations of 

hormone for injection. [Addit~on to 
741 656.1 Schering AG. 

767394 Copolyesters. Du Pont de 
Nemours & Co. 

767 712 Catalytic hydrogenation of car- 
bon monoxide. Ruhrchemle AG, and 
Lurgi Ges. Fuer Waermetechnik. 

767 565 Preserving poultry, especially 
ducklings. Bolts, R. 

767 503 Fermentation apparatus. APV 

767 449 Separating solutes having dif- 
ferent degrees of ionisatlon. Dow 

767 629 Preparation of ,sodium bicar- 
honate and ammonlum sulphate. 
Naamlooze Vennootschap Konlnklije 
Nederlandschc, Zoutindustrie. 

767 630 Purification and separation of 

Chemical Co. 
767 664 Pyridoxin- or riboflavin-phos- 

phometallic compounds. Padula, P. 
767 845 Vinyl acetate resin composi- 

tions. Imperial Chemical Industries 
Ltd. 

767747 Plasticised polyvinyl halide 
compositions. Cabot Inc. 

767 748 Pesticidal compositions. Price, 
M. D. 

767 412 Anthraquinone vat dyestuffs. 

B,,-group vitamins. Aschaffenburger 
Zellstoffwerke AG. 

767 790 Amino diols and intermediates. 
Parke, Dav,is & Co. 

767 878 Am~nmicid esters. Yoshitomi 
Pharmaccutical Industries Ltd. 

767 679 Aminoacid amides. Yoshitomi 
Phermaceutlcal Industries Ltd. 

767 680 Aminoacids. Yoshitomi Phar- 
m;~ceutical Industries Ltd. 

767 634 Herbicides and herbicidal com- 

Ciba Ltd. 
767 749-767 848 Triazine derivatives. 

Imperial Chemical Industries Ltd. 
Co. Ltd. 

767 585 Fibrous materials, water-repel- 
lent. Farbwerke Hoechst AG. 

767 820 Finelv divided or flocculent 
positions comprising urea derivatives. 
Allied Chemical & Dye Corp. 

767 879 Temoerature. oxidation and 

767 849 Antibacterials containing anti- 
biotic 160-7. Merck & Co. Inc. 

767 751 Hydrogen peroxide and ethy- 
lenc oxide from ethane. National 
Research Corporation. 

767 810-767 811 . Treatment pf cotton 
products to improve their tcnslle 
strcngth. Institute of Textile Techno- 

molvamide comnositions. Glacier 
corrosion iesisting material. Metro- 
Cutanit Ltd. 

767 636 Alkali metal perpyrophosphate 
of low bulk weight. Chemische Fabrik 

ylaluminium compounds. Budenheim AG. 
767 792 Purification of chlorine. Dia- 

mond Alkali Co. 
767 450 Chromium-containing monoazo 

dyestuffs. Farbenfabriken Bayer AG. 
767 451 Centrifuge for separating liquids 

from granular material. AG fiir Unter- 
nehmunaen der Eisen- und Stahlindus- 

Ziegler, K. 
767 587 Refining petroleum fractions. 

Compagnie Francaise d'e.Raffinage. 
767 821 Ion exchange reslns. Natlonal 

Research Development Corp. 
767 806 Organic sulphur compounds. 

Boots Pure Drug Co. Ltd. 
767 824 Dermatological preparations. 

Oreanon Laboratories Ltd. 

logy. 
767752 Treatment of growth media. 

Dow Chemical Co. 
767 667 Integrated hydrofining process. 

Esso Research & Engineering Co. 
767 615 Peroxidic comoounds. Distillers 

Co. Ltd. 
767 699 - 767 700 - 767 701 - 767 702 

Photographic developer compositions. 
Kudak Ltd. 

767 705 Photographic developing agents. 
Kodak Ltd. - 

767 754 Halogenated naphthoquinone- 
ini~nes. Sandoz Ltd. 

767 851 Nonionic surface active agents. 
Un,on Carbide & Carbon Corp. 

767 617 Acid-resistant cementitious pro- 
ducts. Semtex Ltd. 

767 757 Polymerising chlorotrifluoro- 
ethylene. Union Carbide & Carbon 

trie. 
767 452 Heterocyclic sulphonamides. 

American Cyanamid Co. 
767 638 Insecticides. Minister of Defence 

of Canada. 
767639 Refining of polythene. Mon- 

santo Chemical Co. 
767 794 Aqueous chlorine dioxide anti- 

septic compositions. Chemical Asso- 
clates Inr 

767588 Substituted pyrimidines. Boots 
Pure Drug Co. Ltd. 

767 826 Piperazine adipate composi- 
tions. British Drug Houses Ltd. 

767592 Refining hydrocarbon oils. 
E s ~ o  Research & Engineering Co. 

767 509 Preservation of meat. Sharp. 
I. G. 

767 829 Epoxide-containing ester adhc- 
sives. Henkel & Cie Ges. 

767 593 Thermoset resin-surfaced laniin- 
ates. American Cyanamid Co. 

767 409 Ketones. Imoerial Chemical 

. . . . . - . . . -. 
767 455 Synthetic esters as lubricants. 

Eastman Kodak Co. 
767459 Drvinc! atomised wet material 

and sepaGti<g dried material. Sulzer 
Freres SA. 

767 463 Phthalic acids bv oxidation oF 
Corp. 

767 41 4 Rabies vaccine. American Industries Ltd. 
767 722 Petroleum iellv. British Petro- cyanamid Co. dialkyl henzenes. Naamlooze Vennoot- 

s c h a ~  de Bataafsche Pctroleum Maat- leum Co. Ltd. . . 
767 578 Elastomeric polyisocyante modi- 

fied polyesters and polyesteramides. 
Imperial Chemical Industries Ltd. 

767 434 Organopolysiloxane moulding 
compositions. Soc. des Usines Chimi- 
ques Rhone-Poulenc. 

767 580 Sulphurio acid ester salts qf 
leuco vat, dyestuffs of the anthraqul- 
nonc serles. [Addition to 719 621.1 
Durand & Huguen~n AG. 

767595 Anthraquinone vat dyestuffs. 
Ciba Ltd. 

767 596 Fattv acid salts of polyalkylol 

767 761 Anhydrous calcium silicates. 
Owens-lll~no~s Glass Co. 

767 416 Oxidising glutaraldehyde. Union 
Carbide & Carbon Corp. 

767 417 Polymerisation of ethylenically 
un~aturated comnounds. Bakelite Ltd. 

schappij. 
767642 Styrene-tyoe polymers. Mon- 

santo Chem~cal Co. 
767 465 Cellular structure in vinyl ester 

rerln. Elastomer Chemical Corp. 
767 888 Surface treatment of aluminium 

and its alloys. American Chemical 
767 764 ~eedki l le rs .  C h i ~ m a n  Chemi- 

cal Co. Ltd. 
767 853 Preparation for preventing 

vomiting. Kinnev & Co. Inc. 
Paint Co. 

767 468 Discharging carbon dioxide 
containers. Specialties Development 767 807 Xcaricidal compositions com- 

prising henzylthiobenzthiazole. [Divided 
out of 767 806.1 Boots Pure Drug Co. 
Ltd. 

767 421 Unsaturated polyesters and co- 
polymers. Soc. des Usines Chimiques 
Rhone-Poulenc. 

767771 Treatment of textile materials 
for improved antistatic and elaqtic 
properties. Lanolized Inc. 

767 772 Phosphorus- and sulphur-con- 
taining organic compounds. Bochmc 

Corp. 
767 671 Dextran-splitting enzyme by 

cultivations of Aspcrgillrts wmtrr. 
Commonwealth Engineering Co. of 
Ohio. 

767644 Vatting of vat dyestuffs. Bad- 
ischc Anilin- & Soda-Fabrik AG. 

767 892 Zircon;um alloys. Thomas, 
D. E., Goldman. K. M.. Gordon. 
R. B., and Johnson. W. A. 

767 472 Correcting profilc of extruded 
section. Dow Chemical Co. 

767897 Dclusterine of shaped poly- 
amide structures. Du Pont de Nemours 
& Co. 

polyalkylen& polyamine compounds. 
[Addition to 738 529.1 Dow Chemical 
c o .  

767 440 Fluorine-containing polymers. 
Kellogg Co. 

767 725 Lactams. Farbwerke Hoechst 
AG. 

767 599 Fungicidal compositions. Boots 
Pure Drug Co. Ltd. 

767 600 Vitamin supplements for animal Fettchkmie-Ges. 
767 422 17-Ketosteroids. Upjohn Co. 
767 423 C-tricyanovinyl compounds. Du 

Pont de Nemours & Co. 
feeds. Rosenberg, A. 

767 729 Emulsion paints. Distillers Co. 
T .J 
LIU. 

767 601 Metal alcoholates. Hardman & 
Holden Ltd., and Rinse, I. 

767 839 Vaccines. Mendoza, R. S. 
767 840 Ointments. skin creams and 

liniments. Dehydag Deutsche Hydrier- 

767 775 Alumina. Esso Research & 
Engineering Co. 

767 777 Composition for triohuris infec- 
tion. Allied Laboratories Tnc. 

767 779 Halohydrocarbon. Imperial 
Chemical Industries Ltd. 

767 780 Trans N-carbamylamic esters. 
United States Rubber Co. 

767 428 Highly refined petroleum oils. 
Esso Research & Engineering Co. 

767 552 Aoparatus for dispensing chlor- 
ine dioxide. Cardox Corp. 

767 430 Bisazo dyestuffs. Compagnie 
Francaise des Matieres Colorantes. 

767 788 Polyiodinated phenyl fatty acid 
compounds. Schering Corp. 

767 476 Styrene conolyniers. Canadian 
Tndustric? (19541 Ltd., and Du Pont 
Co. of Canada Ltd. 

767646 Renioval of fine or light par- 
ticlcs from mixtures of particles. 
Smidth & Co. Aktieselskab. 

767 797 Organopolvsiloxane adhesive 
comnositions. Midland Silicones Ltd. 

767559 Ditolvl methane. Starnicarbon 
NV. 

767 673 W-monochloro-isoprooyl 1143- . 
chlorophenvl)-carbamate and herhici- 
dal nreparations containing it. Food 
M~chinew & Chemical Corp. 

767651 4-Sulohonyl derivatives of sali- 
cvlic acid. Farhenfahriken Rayer AG. 

werke Ges. 
767 603 Sweetening of mercaptan-con- 

ta~ning petroleum and other hydro- 
carbons. British Petroleum Co. Ltd. 

767 738 Hydrocarbon o ~ l  compos~t~ons. 
Monsanto Chemical Co. 

767 448 Greases containing dihydroxv 
stearic acid soaps. Esso Research & 
Enelneering Co. 

767 605 Hydroforming. Essn Research 
& Engineering Co. 
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PORTABLE PUMPING UNITS I----- 

t o  the-reqiir id position and'can be ;OI 

with flexible pipe in a few minutes. 
emotv Store Tanks. Pickline Tanks. 

nnected 
It will 
Sludne 

sun;&, Tank wagon;, carboy: ~ r o c e s ~ ~ e s r ~ s ,  
o r  any other receptacle for liquid, and deliver 
the contents wherever required. 
Difficult corrosives, such as Nitric. Sulphurlc 
Acetic Acid, etc., can be handled without the 
slightest difficulty. and even gritty substance 
such as chalk slurry can be pumped without 
fear of erosion. 

L E N N O X  F O U N D R Y  C O .  
T a n t i r o n  F o u n d r y ,  G l e n v i l l e  G r o v e ,  L o n d o n ,  S.E.8 
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EDUCATIONAL 

A.M.1.CHEM.E.-More than one-third of the successful 
candidates since 1944 have been trained by T.I.G.B. All seeking 
quick promotion in the Chemical and Allied Industries should send 
for the T.I.G.B. Prospectus. 100 pages of expert advice, details 
of Guaranteed Home Study Courses for A.M.1.Chem.E.. 
B.Sc.Eng,, A.M.I.Mech.E., A.M.I.Prod.E., C. & G., etc., and 
a wide range of Diploma Courses in most branches of Engi- 
neering. Send for your copy today-FREE. T.I.G.B. (Dept. 
84), 29, Wright's Lane, London, W.8. 

OFFICIAL APPOINTMENTS 

SENIOR SCIENTIFIC OFFICERS; SCIENTIFIC OFFICERS. 
The Civil Service Commissioners invite applications for pensionable 
appointments covering a wide range of scientific research and 
development in most of the major fields of fundamental and applied 
science. In Biological subjects the number of vacancies is small: 
individual vacancies exist in the Natural History Museum for 
candidates who have special knowledge of, or who are interested 
in, cr>stallograph). taxonomic entomology, mammalian osteology. 
palaeohotany, mdlacology, helminthology, acarology. 

Candidates must have obtained a university degree with first or 
second class honours in an appropriate scientific subject (including 
engineering) or in Mathematics, or an equivalent qualification, or 
he otherwise qualified by high professional attainments. Candidates 
for Senior Scientific Officer posts must in addition have had at 
least three years' post-graduate or other approved experience. 

AGE LIMITS: Senior Scientific Officers, between 26 and 31, 
but specially suitable candidates under 26 may be admitted; for 
Scientific Officers between 21 and 28 during 1957 (up to 31 for 
permanent members of the Experimental Officer class). Salary 
(London) Senior Scientific Officers: Minimum £1,135 (women 
£ 1,047). Men's scale maximum £ 1,345. Scientific Officers: 
Minimum £605. Men's scale maximum £1,055. Women's pay 
above £605 slightly lower but being raised to reach equality with 
men's in 1961. Somewhat lower rates in the ~rovinces. -~ ~ 

Further particulars, from Civil Service Commission, Scientific 
Branch, 30, Old Burlington Street, London, W.1, quoting No. 
S.53157 for Senior Scientific Officers and S.52157 for Scientific 

SITUATIONS VACANT: continued 

CHEMICAL ENGINEER required, age preferably under 25. 
previous industrial experience not essential. The post offers 
exceptional opportunities for a man of in~tiative and practical 
interests and will, at first, involve considerable travelling, both 
at home and overseas. NORDAC LIMITED, UXRRIDGE. 
MIDDX. 

Hopkin & Williams, Lld.. require Inale ASSISTANTS Tor 
preparative organic work in thcir C'hadwcll Heath, Essex, 
Laboratories. Training in Chemistry to about Inter.-Sci. standard 
desirable. A wide range of experience is offered with facilities for 
further education. Applications should he made to the 
PERSONNEL OFFICER, HOPKIN & WI1,LIAMS. LTD., 
FRESHWATER ROAD. CHADWELL HEATH, ESSEX. 

FOR SALE 

FOR SALE 
OIL STORAGE VESSELS 

Rectangular Riveted 
2- 8' 0 x 7' 6" x 9' 3,500 gallons 
1-11' 0 x 9' 0 x 5' 3,000 ,, 
1-16, 9 x 5' 9" x 5' 3,000 ,, 

D.E. Cylindrical Riveted 
2-17' x 8' diam. 6,500 gallon5 

LANCASHIRE BOILER TYPE 
4--30' x 8' diam. 9,000 gallons 

D.E. Cylindrical Welded 
4--14' x 8' 0 diam. 4,000 gallons 
2-21' x 6' 6" diam. 4.000 

Supplied Sound & Ready for usk.' 
Tested before Despatch. 

Reasonable Delivery 
MADEN & McKEE LTD., 

317, PRESCOT ROAD, 
LIVERPOOL, 13. 

Officers. 
Interview Boards will sit at intervals, as required. Early 

application is advised. PHONE 98 STAINES 
(Six) 1,000 gal. RIV. OPEN TOP TANKS, 10 ft. by 4 ft. 10 in. 

SITUATIONS VACANT 

CHEMIST. Young graduate or equivalent required by expanding 
company for polymer research. Progressive appointment. Staff 
Pension Scheme and life assurance. Applications in writing 
giving age, qualifications and experience to VINYL PRO- 
DUCTS LIMITED (RL/J), BLITTER HILL, CARSHALTON, 
SURREY. 

by 3 ft. 6 in. 
7,000 gal. PRESSURE TANK, 30 ft. by 7 ft. I20 w.p. 
4,500 gal. PRESSURE TANK, 15 ft. by 8 ft. 40 w.p. 
(3) STEEL STILLS, 6 ft. 6 in. by 5 ft. 6 in. deep, Coils, ctc. 
12 in. by 5 in. CRUSHER/GRANULATOR. 
'Manesty' ELEC. PELLETING PRESS. 
DISINTEGRATORS, PANS. PUMPS, CONDENSERS, 
HYDROS, AUTOCLAVES, REFINERS, MIXERS of all types, 
etc. 

HARRY H. GARDAM & CO. LTD. 
SEND FOR 1,ISTS. 

BOX NUMBERS: Reply c/o " The Chemical Age" . Bouverle House Neet Street . EC4 
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FOR SALE: continued FOR SAL,E: continued 

MIXERS-1 Baker Hand-tilted Trough, 16 in. by 24 in. by 20 in 
Fast and loose pulleys and clutch. "Z" blades. 

I Ditto Power-tilted Trough, 30 in. by 20 in. by 24 in. Pulley drive 
and clutch. Four "L" blades. 

THOMPSON & SON (MILLWALL), LTD., 
LONDON, E.14. 
TEL.: EAST 1844 

Miracle Junior Grinding Mill and Cyclone. Disintegrator size-C 
130 in.). worm feed. Gardner Mixer s~ze-G 60 by 20 by 20, 
geared." Copper Jacketed Mixer 25-gal., moiorised.. 
WELDING'S, SAXONE BDGS., TARLETON STREET, 
LIVERPOOL, I .  

FOR SALE 
Four 36-Plate Filter Presses by 

S. H.  Johnson & Co. 
Plates, 36 in. square, centre feed. Each plate fitted with run-off lap. 

MADEN & McKEE, LTD., 
317 PRESCOT ROAD. 

LIVERPOOL, 13. 

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL 
VESSELS 

VESSELS of all shapes and sizes, jacketed or unjacketed-with 
stainless steel mixing gear to requirements; also stainless steel 
storage tanks and vauum vessels. 

" MORWOOD" "U"-shaped TROUGH MIXERS-up to 2 tons, 
in stainless steel, with agitators, scroll or paddle type, jacketed or 
unjacketed. 

Stainless Steel TROUGHS. TANKS and CYLINDERS made to 
requirements. 

These items can also be fabricated in mild steel. 
.JACKETED PANS - ~ - - - -  - 

100g.. 150g.. and 200g., new, in mild steel, for 100 Ib. p.s.i. w.p.- 
with or without mixing gear. 

3 cwt. TROUGH MIXERS by CHALMERS and GARDNER 
-stainless steel-lined troughs. 

50g., 75g. and 100g. heavy duty MIXERS by FALLOWS and 
BATES. Agitators driven through bevel gears from fast and 
loose pully. - 

2OOg. cast-iron JACKETED V G  VESSEL with nickel- 
chrome impellor type agltator dr~ven through bevel gears from 
fast and loose pulley. 

AIR COMPRESSORS 
THREE 30 c.f.m. at 100 Ib. Dressure. water cooled, automatic 

oberloads, with or without motors. 
AIR RECEIVERS MADE TO REQUIREMENTS. PUMPS 
Selection of new MONO and second-hand PumDs in stock- 

2 in. to 5 in. 
Inauiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS, NEAR OLDHAM, 
Lancs. 

Phone Saddleworth 437 

STURTEVANT FINE GRINDING AND SELECTION PLANT, 
cap. 1-2 cwt. per hour 100 mesh med. hardness material com- 
prising Fine Crusher No. 0, Ring Roll Mill No. 00, Fan, Air 
Separation, Conveyors, etc. Drawing available. W. URQU- 
HART, 1023, GARRATT LANE, S.W.17. 

FOR SALE 
THREE SETS REDUCTION GEAR 

EQUAL NEW 
25-H.P.-SPEED OF MOTOR 950 R.P.M. 

REDUCTION TO 14.8 R.P.M. 
=approximately 6411 

Makers: Henry Wallwork & Co. 
IMMEDIATE DELIVERY 

MADEN & McKEE, LTD., 
317 PRESCOT ROAD, 

LIVERPOOL. 13. 

/- -- 
a 

PAPER BAGS 
POCKETS 

COUNTER ROLLS 
STONEHOUSE 

PAPER & BAG MILLS 
STONEHOUSE, GLOS. 

FOR DISPOSAL 

FREE SULPHURIC ACID--One ton per week of Sulphuric Acid 
containing about 1 per cent of Hydrochlor~c Ac~d. For collection 
ex-works in your own carboys. LEDA CHEMICALS, LTD., 
EDMONTON, N.18. 

WANTED 

INDUSTRIAL BY-PRODUCTS, LTD., 16, Philpot Lane, London, 
E.C.3. will be pleased to receive particulars of any by-products, 
waste materials and residues for disposal. 

WORK WANTED & OFFERED 

CRUSHING, GRINDING, MIXING and DRYING for the trade. 
THE CRACK PULVERISING MILLS LTD. 

Plantation House 
Mincing Lane, 
London, E.C.2. 

GRINDING, CRUSHING AND GRADING 
VOSS STIRRERS-lndustrial (ask for new leaflet) Geared and FINE GRINDING LTD., 

Flameproof Units, Laboratory, Micro and Magnetic Stirrers, BLACKHOLE MINE, EYAM 
with or without hotplate. VOSS INSTRUMENTS LTD., TELEPHONE: EYAM 227 
MALDON, ESSEX. 

500-gallon Aluminium Portable Tank-6 ft. 6 in. by 3 ft. 6 in. by PULVERISING of every description of chemica and oUler 
3 ft. 6 in. deep. 250-gallon Stainless Steel 4-compartment Tank. materials. Collections, storage, deliveries. THOMAS HILL 
WINKWORTH MACHINERY LTD., 65, HIGH STREET, JONES, L m D ,  M C T A  WORKS, BOW COMMON 
STAINES. Telephone 1010. LANE, LONDON E.3. (TELEPHONE: EAST 3285). 



S T A I N L E S S  STEEL 

BOLTS N U T S  . S<T,UDS 

A C I D  A N D  H E A T  R E S I S T I N G  

A UCTIONEERS, VALUERS, Etc. 

EDWARD RUSHTON, SON AND KENYON (Established 1855). 

Auctioneers, Valuers and Fire Loss Assessors o f  
CHEMICAL WORKS PLANT A N D  MACHINERY 

York House, 12 York Street, Manchester. 

Telephone 1937 (2 lines) Central Manchwter. 

KEEBUSH 
Keebush is an acid-resisting constructional material 
used for the contruction of tanks, pumps, pipes, valves. 
fans, etc. It is completely inert t o  most commercial acids; 
is unaffected by temperatures up t o  136°C; possesses a 
relatively high mechanical strength, and is unaffected by 
thermal shock. It is being used in most industries where 
acids are also being used. Wri te for particulars to- 

,KESTNER'S 
5 Grosvenor Gardens, London, S.W.1 

We are specialists in the manufacture 
of Bolts, Nuts, Studs and Machined 
Parts in all classes of Heat-Resisting 
and Stainless Steels. 

- 
I 

Rockets and 
Guided Missiles 

By 
JOHN HUMPHRIES 

INTENDED in the main for engineers and 
technicians, this complete survey of present- 
day achievements and possible future develop- 
ments presents the latest information on 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors are discussed, the latter 
more fully as being of greater interest to the 
engineer. The first half of the book covers 
propellants, motors and components, the 
second, the applications of these motors to 
missiles and aircraft, and in conclusion a 
review of potentialities for the future is 
appended. The author has had wide practical 
experience following a brilliant scholastic 
career, and is at present actively engaged on 
rocket research. 

3 1 s. (postage &id) 

Ernest Benn Limited 
Bouverie House ' Fleet Street ' London ' EC4 

.- 

All products are machined 
from bar materials. 
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T. DRYDEN LTD. 
Complete Laboratory Furnishers 

Chemicals and Acids for Laboratory and Industrial Purposes 1 THERMOMETERS SCIENTIFIC GLASSWARE HIGH-CLASS A N D  APPARATUS FURNISHING 

PHOTOGRAPHIC CHEMICALS & EQUIPMENT 

SOUTH WALES STOCKIST and DISTRIBUTOR OF 
PYREX, M O N A X  and FlRMASlL GLASSWARE. 

WHATMAN,  POSTLIP and GREENS' FILTER PAPERS. 

BAIR & TATLOCK'S APPARATUS. 

ROYAL WORCESTER PORCELAIN. 

A. GALLENKAMP'S SPECIALITIES. 

FIRECLAY and VlTREOSlL WARE. 

OERTLING & STANTON BALANCES 

"ANALAR" ACIDS and CHEMICALS. 

BRITISH ROTOTHERM TEMPERATURE GAUGES. 

E-MIL VOLUMETRIC GLASSWARE and THERMOMETERS. 

Phone SWANSEA 5584415 L A N D O R E  
SWANSEA 

-- 

pECOa 
T H E R M O M E T E R S  

ZE 
.EGO m."c *O 

<+Q- 
*+\""I .,G@ *... 

'\c" 
H Y D R O M E T E R S  

'GRAMS 
"HONE G . H . E A L L T D ZEALDOM LIBERTY SOUPHONE 
2283-6 LONDON 

LOMBARD RD., MORDEN RD., MERTON, LONDON S.W.19 
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Small Back Pressure Turbines 

and Fucl 

The photograph shows one of two 
1,250kW geared back pressure turbo- 
generators installed in the power 
house of the Trafford Park works of 
Metropolitan-Vickers providing steam 
for factory heating and processes at the 
minimum fuel cost. Similar machines 
varying from lOOkW to 2,000kW are 
in service in various industries. 
Larger direct-coupled back pressure 
turbo-generators with outputs up to 
30,000kW. and for the h~ghest initial 
steam conditions in commercial use. 
have been manufactured for industrial 
undertakings requiring large quantities 
of low or medium pressure steam at the 
highest overall economy. 

- 

Mt.mhr,r o/ thi, A.EI. group ofrorripank~s 

BlL4El 

A C I D  & A L K A L I  
R E S I S T I N G  L I N I N G S  

B R I C K ,  T I L E ,  P .V .C .  

RUBBER 

C O M P L E T E  P L A N T S  MANUFACTURERS 
F O R  P I C K L I N G  
FUME EXTRACTION SILICA, LATEX, 

CASHEW, FURANE, & 
E F F L U E N T  POLYESTER RESIN CEMENTS 
TREATMENT 

SKYMMIT & B R U S H - O N  
I M P E R V I O U S  C O A T I N G S  

P.V.C. & S T A I N L E S S  S T E E L  
FABRICATIONS FOR ALL PURPOSES 

WELLINGTON C E M E N T  WORKS 
TELE::;;: ,:::E;: BURY,  L A N C A s H l R E  i 

I'r~nt(tl 111 G r ~ t t  I{rlt aln hy r l l b  Pl(b\s A T  (OOhIIIKLAhII< l , ~ l l  AddI~~ lonr  and ~ruhl~shed by IlrNN IIROTHRRR IITD . a t  Hol lv~rle  House. 154 Flpet qtrept, E C 4. 
11, Jan~lnr)  1957 II(g1~1erd at the (.~nrriil Port Otl~cr lintered 8s kcand Claxn Matter at tlle New York 1' 5 A , I'mt ORlw 
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