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ULTRASORB 
ACTIVATED .c c e 

CARBONS are available for the r~couery 
qf most industrial solvents, - 

benxole ex t rac t ion ,  water  
purification and other gas 

Full details wi l l  gladly be supplied by and liquid phase applications 

BRITISH CARBO NORBT UNION LIMITED 
LONDON ROAD, WEST THURROCK, GRAYS, ESSEX 
Cables : 'BRICARBUN GRAYS' Telephone: GRAYS THURROCK 4845 

CARBO-UNION-WHESSOE Activated Carbon Recovery Plant for the 
purification of gases and the recovery of vapour phase solvents 

WHESSOE LTD. DARLINGTON CO. DURHAM Cables: WHESSOE DARLINGTON Tel: DARLINGTON 68681 

London Office: VICTORIA STREET, S.W.1 Tel: ABBEY 3881 

PURE FUSED SILICA 

LABORATORY 
WARE 

We also manufacture an 
extensive range of Vitreosil 

Industrial Ware 

Highly resistant to thermal shock. 
Completely inert to all acids except hydrofluoric. 
Standard equipment for ashing determinations. 
For repeated use up to 1050°C. 

LEAFLETS AVAILABLE O N  REQUEST - 
THE THERMAL SYNDICATE LTD. 
P.0 .  Box No. 6. WALISEND, NORTHUMBERLAND Tl,I~,p,tnn: W~*illlrc3n1 62-324211 

LONDON: 9, BERKELEY STREET, W.1. Tcleplto~ir: Hyrle Pork 1711/2 
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KEEBUSH 
Keebush is an acid-resisting constructional matsrlal 
used for the construction of tanks, pumps, pipes. valves. 
fans, etc. I t  is completely inert to  most commercial acids; 
is unaffected by temperatures up t o  130°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. Write for particulars to- 

KESTNER'S 
5 Grosvenor Gardens, London, S.W.1 

FLAME TRAPS 

TO OUR O W N  

DESIGN AND SIZE 

IN ANY METAL 

R I C H M O N D  W E L D I N G  C O M P A N Y  
E S T A B L I S H E D  1 9 2 9  

R I C H M O N D  R O A D ,  B R A D F O R D  7 

TELEPHONE 2 5 4 0 5  
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They do! For Colt have a ventilator, natural or powered, to meet every kind of problem-including a range 
of high powered ventilators snch as the Upward Discharge unit shown here. Let the Colt Ventilation 
Service advise you. Powered or natural, or a combination of both-the Colt engineer will tell you which 
system is best and most economical for you. Send for a free manual to Dept. 37 

The power behind 
natural ventilation and naturally 
behind powered ventilation too! 
COLT VENTILATION LIMITED. SURBITON .SURREY. Telephone. ELMbridge 0161 
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oecolorising CARBO N 
ALL GRADE HIGHEST EFFICIENCY 
ALL TRADES LUlWESTPllCtS 

Granular Carbon for Solvent Recovery 
Regeneration of Spent Carbon 

Write for samples and quotations. 

FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 
Telephone: Telegrams: 
Woolwich 1158 (2 lines) Scofor, Wol, London 
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W H E R E V E R  A N  I N E R T  F I L L E R  

IS R E Q U I R E D  F U L L E R S I T E  

I S  T H E  I D E A L  M A T E R I A L  

PENRHYN QUARRIES LTD. 
PORT PENRHYN. BANGOR, N O R T H  WALES 



12 November 1960 CHEMICAL AGE 

right on 
your bench 

L I multipurpose 
apparatus 

Infinitely variable speed 

forward and reverse 0 - 2 800 r.p.m. 

Simple lever control 

1 

for laboratory 
Stirrers 
Magnetic Stirrers Grinders 
Suction and Compressed Air Pumps Circular Saws 
Liquid Pumps Fret Saws 
Bung and Cork Borers Polishing Mop Arbours 

Small Hand Tools 
For full details of this versatile 

equipment, write to the 
sole dlstr~butors 

for the B r ~ t ~ s h  Commonwealth. A 1111111 or ,We rliDN rlOUI 
Or LOn,rNIIT 

U. S. A. 
M~ddle East 

Lough borough Glass Company Ltd 
L O U G H B O R O U G H  L E I C E S T E R S H I R E  E N G L A N D  
TELEPHONE LOUGHBOROUGH 4881' TELEGRAMS GLASS -TELEX - LOUGHBOROUGH TELEX' 34-629 
EXPORT ENQUIRIES TO FlSONS CHEMICALS (EXPORT) LTD.. 95 WIGMORE STREET. LONDON W.1.. ENGLAND 
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HIGH EFFICIENCY- 
LONG-LASTING 

stainless steel plant by 

VESSELS T O  A STAN 

GlUSTl 
Our experience of stainless steel fabrication has been built up 
over a generation. Practically no job is too specialised for us to 
produce quickly and at  a competitive price. 
Also Giusti quality endures-another point worth remembering 
when you next require plant or vessels-either from stock or 

, to your own specification. 

A recent photo of stainless steel sterilizers made by Giusti and 
supplied to the M.W.B. Bacteriological Laboratories 25 years ago. 
(Photo by courtesy of the Metropolitan Water Board) 

DARD OR SPECIALS TO ORDER 
T. GlUSTl & SON, LTD 
Belle Isle Works 210/212 York Way Kings Cross London N7 NORth 5021 
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"On plant " mercury- in-steel 
air-operated proportional tem- 
perature controller. 

Publication No. R39 

"On line" air-operated receiving 
controller. Puhliccrrioi~ No. R31 

Mercury-in-steel air-operated temperature transmitter 
with Polyester resin glass-fibre cover, stainless steel base, stem and 
bulb. Publication No. T39. 

High thermal response. Wide range of temperatures. 
Standard output air pressure, 3-15 p.s.i. Small and compact. 

NEGRETTI & ZAMBRA 
The name that means precision all over the world 

N E G R E T T I  & Z A M B R A  L I M I T E D  
122 Regent Street, London W.l 



12 November 1960 CHEMICAL AGE 801 

DEC 

P 

H lG H LY ACTIVATED 
DECOLOURISING A 
CARBON A 

i t s  THE 

CLEAR SOLUTION 

142 QUEEN STREET, . 
THE CLYDESDALE CHEMICAL GO., LTD. 

G LASGO W, C. I. 
Phone Central 5247-8 Grams "Cactus" Glasgow. 
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- - - - - - - -- - - - -- -- - -- -- 

I K & K LABORATORIES, INC. , 
1 

Manufacturing Chemists I 

Wishes to announce the availability of 
Bulk quantities of 

I 
ortho-NITROBIPHENYL 

1 

and 

ortho=AMINOBIPHENYL 
I 

A versatile Pharmaceutical & Chemical Intermediate 
Write for free catalog $3 listing over 12,000 

i 
RARE & FINE ORGANICS 

K & K LABORATORIES, INC. 
177-10 93 Ave. 

Jamaica 33, New York, U.S.A. 

HIGHER P R O D U C T I V I T Y  is the key to lower prices. 

N. I .  F. E - S  work for more than 5.000 firms has 

resulted in:- 

Increased Production 
Better Quality Products 

D 20% Lower Fuel Bills 
Savings of more than £10,000,000 

Your enquiries are invited . . . . 
' + & @ ' . J & * ~  
nal lnduslr~al Fuel Er'f,c,ency Se, 

GROSVENOR S 
vice 

.TF ?EET LONDON Wl 
Telephone: Hyde Park 9706 

British Indushy's Aliy in the Pursuit of firqher Productivitv 
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with emphasis on substa 

Abiatic acid 
Aconitine cryr tdr 
beta-Alminc 
Aminoacetal 
merr-Aminobsnmtrifluoride 
1 -4-(bir-AminomethyI(cy~Iohexane 
9-Anthracene ddehyde 
Arrchyl  rlcohol 99",, 
Behenic Acid 
Behenyl alcohol 90"., 
Behenyl alcohol 9V,. 
B e n r ~ l  ethyl carbinol 

Bornyl benzoate 
2-Bromohe~tane 

Butadiene h lphone  
Burene-2-dmol-1.4 
C.ICIY~ g a l a ~ l ~ n a t e  
Calc#um glucohepronatc 
Calctum glycerate 
Capricnirrllo 99",, 
Caprylnitrl le 99';; 
Carbrzole (very pure) 
Cephalin (ex-Hog's Brain) pure 
Ceraum ral~cylare 
orrho-Chlorobenzvl chloride 
6 -~h lo ro -hoxmel - i  
3-Chloro-propanol-l 
2-Chloro-pyrtdmns 
Colchicine USP XIV 
Copper gualacol sulphonate 
Cyclodecanone remicarbazone 
Cyclododecane 
Cyclododecanol 
Cvclohe~rrne 

Ciclopenryl urea 
Cyclopencylamine 
Decahydrocinnamic aldehyde 
Decshydro-beta-nrphthyl acetate 
beta-Decrlol (clr!tranr mixed) 
Decamerhylene-l,lO-dic11boxylic 
Decamerhylenedin#trile 
n-Dccrne 99",, (Olefin free) 
Decrnediol-1.10 
I-Decene 95':!, 
n-Decylamins 99% 
Diam8nodecme-l,lO 
Diaminododecme-1.12 

acid 

~~c~clobentylami;e 
D~erhrnolamine salt o f  malelc hydrazide 
Di-n-decylam~ne 
Di-n-dodecylamine 
Dndymlum raltcyllte 
N-Dlerhyl amino acetonitrile 
asym-Dierhrl erhylenediamine 
&thy1 ruberare 
2.3-Dimercaptopropanol 
2.2-Dimethyl-dirmiooptntane-1.5 
..a-D8merhylglutaric rc id 

EWTON MAINE LTD 
Silsoe, Bedford Silsoe 296 

F O R  RARE C H E M I C A L S  

.nces produced by HIGH PRESSURE HYDROGENATION 

Dimethyl-methylruccinlte 
2.7-Dimethyl-2.7-octanediol 
2.4-Dimethyl-3-psntrnol (Di-iropropylcarbi! 
3.3-Dimethylptparidine 
2.5-Dimerhylpyrrole 
2.4-Dimethyl rcrorcinol 
2.5-Dimethylterrahydrofunn (water free) 
Dimerhyl thaprate 
Di-o-ocrylamine 99:., 
Di-iro-octylrmine 
n-Docoraoe 95",'> 
I-Docorene 9% 
Dodecahydro-beta-naphrhyl acetate 
n-Dodecane 99':i (Olefin free) 
I-Dodecsne 9S':,, 
n-Dodecylamine 991:. 
2.2-Diphenylethylamine-I 
n-Eicorane 95",, 
I-Eicorene 9 %  
CErhoxy-3 methoxy benzaldehyde 
2-Ethyl-I-burene 95% 
Ethyl-4-chloro-2-metblphenoxy acetate 
6-Ethyldecanol-3 

(Echyl-(3-ethyl)-heptylcarbinol) 
5-Erhylhepranol-2 

(Methyl-(3-ethyl)-pentllcarbinol) 
2-Ethyl-I-hexane 9 5 X  
5-Ethylnonanol-2 

(Merhyl-(3-ethyl)-heptyIcarbinol) 
6-Ethylocranol-3 

(Ethyl-(3-ethyl)-psntylcarbinol) 
Eurenyl methyl ether 
Ferric tartrate pure 
Furfuryl acetate 
Furoic acid 98",, & 99.8:; 
n-Heptrdecylamina pure 
Hepramethylenedinitrile 
2.2.4.4.6.8.8-H~ptamethylnonrne 95",, 
n-Heptane 99",, (Olefin free) 
n-Heptanol-2 (Methyl psntylcarbinol) 
Hepranol-3 
Heprmol-4 (Di-n-propylcarbinol) 
I-Heprene 95":, 
3-Hepteno 95':" 
n-Heprylamine 99% 
n-Hexadecme 99% (Olsn free) 
I-Hexrderene 95% 
n-Hexadecylamine 99% 
Hexahydrobenraldshyde 
Hexahydrobenryl alcohol 

(Cyclohexant methnnol) 
Hexrhydra-p-xylyldiamine 
Hexamethylenedinicrile 
Hexamerhylene-imine 
3-Hexamethylene-imino-propianitrile 
3-Hexamerhylene-imino-propylamine 
n-Hexme 99": (Olefin free) 

3 - ~ e x j n e  
Lanthanum ralicvlrtc --  

La.ron.trlle (n-~nderyr lcyanide) 
beta-Mcrcaptocrhylam~ne H C I  . 
Mercury acrrrm~de 
Mercurtc ruccinimidc 
5-Merhoxy-I-chloropentene-2 
5-Merhoxy-3-chloropentene-I 
6-Merhylcoumarin 
3-Merhylcyclopentancdiol-1.2 
3-Merhvlcvclooentmedione-1.2 

3-Methylpentanol-2 
(Methyl-(I-methyl)-propylearbinol) 

2-Methyl-I-pantene 95');, 
+Methyl-2-pentene 957, (mostly trans) 
Mathylruccinic acid 
Methylruborate 
Myr i r toni t r i le 993:, (n-Tridscylcyanide) 
N~trocyclohexane 
5-Nitro-2-furfuraldehyde diacetae 
5-Nirrofurfurylidene diacetate 
o-Nitrophenylacetic acid m.p. 13CC 
Non=merhvlenedioirrile 
~onanedidl-1.9 
5-Nonanol (Di-butylcarbinol) 
n-Nonylamine 99% 
n-Nonylcyanida 99":, 
n-Ocndecane 99":, (Olefin free) 
I.Ocradecena 95",', 
n-Ocradecylrmine 9 9 1  
Octrmerhylenedinitri le 
Ocrrmethylene-iminc 
"-Octane 99% (Olefin free) 
iro-Ocranoic acid 
I-Ocrene 9S",', 
2-Ocrene 95"., 
1.8-Octolrctam 
n-Ocrylamino 99':,, 
is.-Octylamine 
Palmtrronitrile 99% (n-Pentrdecylcyanide) 
Penradecane (tracer Tetrrdecane) 
n-Pentadecylamine pure 
n-Pentadecylamine 9991, 
Penrrmerhylenedinitrile 
Penranol-3 (Dierhylcrrbinol) 
2-Penryne 
Phenanrhrenc-9-aldehyde 
2-Phenylamino-pyridine 

(2-Anillno-pyridine) 
I-Phenylburanol-2 
beta-Phenylathyl iodide 
beta-Phenylethyl isocyanate 
beta-Phenylethyl irorhiocymate 
Phenyl aropropyl aldehyde 
3-Phenylpropylamine-I . 
bir gamma Phenylpropylethylamins B u e  
bir gamma Phenylpropylethylrmine dihyd 

citrate 
3-Piperidino-propionitrile 
3-Piperidino-propylemine-l 
Porarrium creosote rulphonate 
3-Pyrrol~dino-propionitrile 
3-Pyrrolidino-propylamine-l 
Rerorcinol dierhyl ether 
Salrqlhydroxamic acld 
Salicyloyl hydrazide 
Sebacyl dichloride COCI(CH2).COC 
Serotonin creatinine rulphate 
Sodium dichloroacetic acid 
Sodium phytsre 
Sphingomyelin (ex cerebro) 
Stearonitrile 99':,, (n-Hepndscyelcyanide) 
rrmr-Stilbene 
Suberic acid 
Terephrhalaldehyde 
T e r ~ i n e o l  iodide 
Terbmneol raponate 
Terpineol irothiocyanate 
n-Terradecane 99Y, (Olefin free) 
Iderradecenc 95':., 
n-Tetradecylamine 99% 
Terrahydrofurfuryl sal~cylrre 
Tetrahydropyran 
Theophylltne-7-acetic acid 
Thioacetamide 
Thioralicylic rcid m.p. 160°C I- 
Trlamyl citrnte 
Trichlorodimethylphenylcarblnol acetate redirt: 
Trichlorohexrhydro-beta-naphthol 
n-Tridecylamine 99":. 
Trimelliric anhydrbde 
2. 6, 8-Trimethyl-4-nonanol 
Tri-n-octylamine 901959/, & 99";, 
Tri-iro-ocrylamine 
di-Tryprophane pharmaceutical 
L-Tyrorine 
2-Undecanal (Methylnonylcarbinol) 
6-Undecrnol (Di-&mylcrrbinol) 
n-Undercylamine 99":, 
Variamine Blue Indicator 
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K E L L I E  
I 

FOR PROCESSING WITH STEAM I 
AND COMPRESSED AIR I 

STEAM AND VACUUM I 
ARRANGEMENTS 

N o  steam jacket is employed, and there 

is no local overheating. 

Processing is by patent steam-heated I 
Revolving ~alandr ia ,  which incorporates 

a Swash Plate Impeller. 
I 
I 

The rotating movement of the Calandria 

continually cleans the heating elements. 
I 
I 

The rat io of the rotating heating surface 

t o  volume is 50 per cent greater than that 
of a steam-jacketed autoclave. 

Here is an Autoclave which is designed t o  
supersede the steam-jacketed vessels of all 

I 
types from the viewpoint of economy and 

I 
efficiency. I 

I 
I 

k l l l l m 1 I I I I I m I - l  

For Special Purpose 8 Processing Plant.  

C O N S U L T  

Wr i te  today for further particulars to :  

R O B E R T  K E L L I E  & S O N  L I M I T E D  
THE DUNDEE FOUNDRY . DUNDEE . SCOTLAND 

TeleDhone: Dundee 2568718. Telegraphic & Cable Address: "Kellie" Dundee . Code A.B.C. (5th Edn.) 
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F o r  g e n e r a l  u s e  i n  t h e  l a b o r a t o r y  f o r  i n t e r m ~ t t e n t  p u l v e r i s i n g  

01 a l l  k i n d s  o f  m a t e r i a l  u p  t o  a n a l y f i c a l  f ~ n e n e s s  (6 60 1'). 

e s p e c i a l l y  f o r  

1 organlc and Inorganic subrtances 

e. g Madlcamentr 

Sugar 
Alvm1nia 

Plgmenls 

Silicates 

Metallic Powders 

I all kinds of raw and rynlhetic malsrialr 

e. g. Gypsum 
Lime 
Enamel 

Glass 
Ouarlr  

Ceramics 
Cement 

Slag 

1 samples of hard minerals (rocks) 

(up to Mohs-hardness 9 incluslre) 

1 qualify samples of coke and coal 

I dusllike and dangerous substances 

e. g. Inrecticider 

tvngisides 

p d m i d h z  CLIMAN.  ' l b  l l l U i  M A Y E  I * ,  # / N U  

. 

V o l u m e :  - 625 c. c m .  (= 38 c u .  in.) 

AUTOMATIC 
UNIVERSAL LABORATORY MILL 

( G e r m .  Fed. P a t e n t s  a p p l i e d  fo r )  

s e r i e s - p r o d u c e d  w i t h  a u t o m a f i c  c l o c k  a t  n o  e x t r a  cos t :  

Continvour liming 

Timed at 55 mln. pulrerising l ime 

U s e l u l  c a p a c i t y :  - 75-100 c. c m .  (= 4 112-6 cu. in.) 
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AUTOMATIC UNIVERSAL LABORATORY MILL 
(Federa l  G e r m a n  P a t e n t s  a p p l i e d  fo r )  

The automatic "Pulverisette 2" (fine pulveriser, mortar type with 

pestle) has been developed with regard to the practical needs of 

the chemist and has been tested in collaboration with experts in 

pulverising techniques. It is the ideal Universal Small Grinder for 

the modern laboratory. 

I The grinding pressure on the pesile can be varied up to 9 kg (=Xi Ib,) by means of s slndlng welghi so that the hard material to be ground can be 
pulverissd with correspondingly greater pressure and sticky samples with less pressure (Fed. German p*fent applied for). 

I The llning o l  the moriar bash reacher the vpprv edge (being thus prolesled, cantered and sounlarbalanced), moriar doubly covered by s piexi- 
qlass l id and pleiigiass window. Because of this double swer, lhere Is the po~ribi l l ty of analyllsally pure and tree ot loss powdsrtng of mordant. 
dustlike and hygrosooplc samples (In the afnmorphere of inert gases). (Fed. German patent applied ton). 

1 Pvlverlsing Time: Large pestle grinding rurlsse  of 385 m.m.2 permlltlng qulek pulrsrlring. Apprcrlmaie pulveriring Ilme: Samples of 75 s.sm. 
matter pre-crushad lo  < 3 m.m. feeding graln. pulrerlsed to analyllsal fineness (. 6011): Rosksall: - 50 mln., Ouarlr rand: - 60 min.. Coke: - 75 mln.. Carborundum: - 90 mln . Corundum: - 180 mln. 

1 The series-prpduced apparatus Is lifted wilh a tlmlng clock at no extra cost. After li l l lng with fhe malarial to be ground and sslilng grindlng lime 
and pressure the apparatus works automstlcally wlihoul rupervlslon. 

I Encased modern and durtproof construstion wilh large plexigla~s window permlls the observation of the pulverlsing process. 

1 Resistance to wear: By using an Agate mortar and Agate pestle the minlmum possible abrasion Is obtained. 

I In  contrast l o  srurhlng in a hand mortar. the use of e ~ P u l ~ e r l ~ e t l o  2- lor  fine powdering means proper raiionallsation so that Ihe apparalus pays 
lor itself wlthtn a short time. 

Reference Nr. 200 (D.C. m o t o r  2201380 Vol t )  

201 (A.C. m o t o r  2201380 Vol t )  

202 (A.C m o t o r  110 Vol t )  

mounted round mortar, outer @ 180 m. m.. Inner (It 135 m. m.. wlih pedle 70 m.m. b ,  bullt-In three phase gear motor 75 Wall. 220 or 380 Volt (A.C. motor 
or other rollage on requerf). 

Volume: - 625 c.sm. Useful contsnts: - 75-1W c. em. Feeding grain size 4 m.m. 

Apparatus; net 30 kg (= 66 Ibr). measurementr: 55 x 30 r 45 sm. ( =- 2'2 i 12 r 18') 

Wooden Box: gross 45 kg (= 1W Ibs). mearurementr~ 60 x 45 x 55 cm. (= 24 i 18 x 22.) 

Cholse of grinding p ~ r f s :  
Fitting with hard porcelain grinding parts will do for normal stress. Mortar and peslle made of Brasillan agate recommended If purity of analysis 
(minlmum abrasion) Is required or In ease 01 continuous pulrsridng of samples 01 hard pulreri%lng malerials, bassuse (second to knock-~enslllre 
and expensive hardmeial tungrien sarblde), the homogeneous gem agate represents Ih- most solld subslance against abrasion. 

Hauptsfrssse 542 

Idar-Oberstein 1 
Phone 2570 (W. Germanul 

INTERCHANGEABLE P U L V E R I Z I N G  ACCESSORIES  

Ref. Nr. 
of somplcto 
grinding rat  

21 0 

220 

230 

240 

I 150 

Type of Malerial used for the 
pulverizing aseessorle* 

Mortar Hmtd Porc.lain 
Pestle Hard Porcelain 
Scraper VulkeIIan 

Mortar Chromium Steel  (Cr-N1) 
Pestle Chromlum Steel 
Scraper Vulkollan 

Mortar 'AF-Sintered-Sapph1.s' (A12 03) 
Pestle 'AF-Sinterod-Sapphire' 
Scraper Vulkollan 

Modar Agate  (51 0 2 )  

Pestle Agale 
Scraper Vvlkollan 

Mortar Hardmeta l  (Tungsten Carbide) 
Pestle Hardmetal 
Scraper Vulkollan 

Abraslon 

slrong 

medlum 

medium 

weak 

very weak 

Mortar In 
Alu.Mountlng 

net kg 1 Ref. Nr. 

2.5 

4.1 

2.9 

2.8 

6 

2101 

2201 

2301 

2401 

231 

Pertle 

net gr I Ref. Nr. 

600 

1800 

900 

600 

2000 

Scraper 

nei gr 1 Ref. Nr 

2102 

2202 

2302 

2402 

2502 

10 

10 

10 

10 

10 

2103 

2103 

2103 

2103 

2103 
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Accurate liquid discharge to .O1 ul, with.. . 

Hamilt on 
Microliter 

Syringes* 

Hamilton Microliter Syringes* 
Now you can make accurate liquid discharges in the (with cemented needle) 

range of 500 ul to 0.01 ul by direct reading of the 
Hamilton Microliter Syringes. These instruments have 
proved very valuable as research and analysis tools 
in chemistry, gas chromatography, biology, and medicine. 
They are made of precision bore glass and stainless 
steel plungers. They are available with cemented needles, 
detachable needles, Chaney adaptors, and in gas-tight 
models. At the right are the basic Hamilton Syringes: 

Note: Price listed is F.O.B. Whittier. California. U.S.A. 

WRITE FOR CATALOG 
OF HAMILTON PRODUCTS 

Protected under U S .  Patent Number 2933087 or Patent Pend~ng 

HAMILTON COMPANY, INC. P.O. BOX 307 Whittier. California 

Model 

7001N 

701 N 

705N 

710N 

725N 

750N 

Gas Chromatography Ltd. London, England-Shandon Scientific Co. Ltd. London, England 

Capacity 

1.0 ul 
10.0 ul 
50.0 ul 

100.0 ul 
250.0 ul 
500.0 ul 

Price 

$35.00 

$18.00 

$18.00 

$18.00 

$18.00 

$18.00 
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ClECH POLAND 
Office No. 2400-Export ood Import of Organic products ond Fine chem~calr 

HIDE GLUE IN PEARLS 
(viscosity in Engler degrees at the 

temperature of  40°C=3-4") 

for the furniture, textile and paper industries. 

BONE GLUE IN PEARLS 
(specially demanded by the furniture 

makers; indispensable in every home for 

the "do-it-yourself" purposes.) 

please get in touch with our representative: 

Messrs. 

ANGLO-DAL LIMITED 
New Oxford House 

Bloomsbury W a y  

London W.C.1 

IMPORT AND EXPORT OF CHEMICALS, Ltd. 

Poland, Warszawa 10, P.O.6. 343, jasna 12 
Cables: Ciech Warszawa 

AGE 12 November 1960 

"" Jef co 

Reg. Daign FACE 751914 SCREEN Patent applied for 

Perfect protection when grinding or 

machining. Comfortable to wear, stands 

clear of the face, adjustable to any angle, 

non-splinter front easily renewable. 

J .  & E. F E R R I S  L T D  
33 Museum St., London, W.C.1 

Telephone: MUSeum 2876 

W O R L D  F A M O U S  F R A C T I O N A L  
H O R S E - P O W E R  GEA 
Output-shaft has 12 

positions. 
Integral Wormgear 

Reduction. 
Ventilated-Drip Proof. 
Vacuum Impregnated 

Windings. 
Dynamically balanced 
Armatures and Rotors. 

SERIES WOUND GEARED SHADED-POLE INDUCTION 
MOTOR-Type 'K' GEARED M070R-Type 'FA' 

R.P.M. - TORQUE R.P.M. - TORQUB R.P.M. - TOROUB R.P.M. - TORQUE 

600 IOoz. in. 37.5 4 lb. in. 216 4 or. in. 13.5 24 oz. in. 
300 16 oz. in. 25 4 Ib. m. 108 7 or. in. 9 30 01. in. 
150 24 oz. in. 18.8 4 Ib. in. 54 I0 or. in. 6.7 35 oz. in. 
100 32 02. in. 12.5 4 lb. in. 36 12 01. in. 4.5. 44 oz. in. 
75 36 or. in. 9.4 4 lb. in. 27 I5 or. in. 3.35 3 lb. in. 
50 3 Ib. in. 6.25 4 Ib. in. I8 20 o r .  in. 2.25 4 Ib. in. 

VARIABLE SPEED GEARED CAPACITOI< INDUCTION 
MOTOR-Typo 'KQ' GEARED MOTOR-Type 'N' 

R.P.M. - TORQUE R.P.M. -TORQUE R.P.M. -TORQUE R.P.M. - TORQUI 

200-600 9 oz. in. 12-37.5 4 lb. in. 456 8 or. in. 28.5 3 lb. in. 
100-300 16 oz. in. 8-22 4 lb. in. 228 13 oz. in. 19 4 lb. in. 
50-150 20 oz. in. 6-16.5 4 Ib. in. 114 21 az. ln. 14.2 4 Ib. ln. 
32-100 32 or. in. 4-11 4 lb. in. 76 26 oz. in. 9.5 4 lb. in. 
25- 75 40 oz. in. 3- 8.25 4 Ib. in. 57 32 oz. in. 7.1 4 lb. in. 
16-5048oz . in .  2-5.5 4Ib.i". 38 44oz.i". 4.75 4lb.in.  

(Dept. CA58) C I T E N C 0 LIMITED 
MANOR WAY ' BORBHAM W o o l >  ' HERTS ' ENGLAND 
Tclmnms: Citcnco Borehamwood. Telephone: EkVeo 3666-7-8 
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Regmered Trade Mark 

SUCCESS 
How a Kee Klamp rack- 
ing installation vitalised 
a production policy * * 

STORY 
The Bristol Aeroplane Co. Ltd., found that plan- A t  their Filton Works this 
ned storage saves space, time and manpower. 2-level storage installation 

designed by Kee Klamp 
engineers and built from 
standard Kee Klamps and 
tubing showed impressive 
savings in manpower and 
in  hand l ing  t imes and 
released f l oo r  area to 
production. 
T h i s  i s  typ ica l  o f  t he  
economies effected by a 
planned Kee Klamp Stor- 
age Installation which can 
be as effective in small 
plants as in large ones. 

We thrive on problems at Gascoigne-your problems. 
Write for leaflets -STORAGE RACKING. PALLET RACKING 

I GEOe H e  GASCOlGNE & COe LTD. 
599 GASCOlGNE HOUSE, READING, BERKS Tel: READING 54417 (3 lines) I 
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Bronze impeller fitted with hard surfaced stainless 
steel sleeve .5" dia. x . 3 1 2  long life increased t o  1500 
hours pumping chlorinated hydrocarbon insecticide. 
W e  can supply sleeves o r  spindles for  your pumps t o  
give equally improved life. 

Full details upon application to 

A-rn S o  YOUNG & Corn LTDo 
TOWER WORKS, WOODSIDE LANE, LONDON,  N.12. 

HILLSIDE 660617 

@%$ 
f l u o r i d e s  

If you are a user of Fluorides you cannot do better than contact 
Cruickshanks for competitive prices and speedy deliveries. 

I I I '  I 

R. CRUICKSHANK LTD. Chemical Works : Charles Street, 

CAMDEN STREET BIRMINGHAM West Brornwich. Tel : TIPton 1 1  17 
Phone : CENtral 8553. Grams : Cru~ckshank B'ham. SMjC 5707 

THE ALL STAINLESS STEEL TANKER SERVICE 

FRED CHAPPELL LTD 
GRANGE ROAD BATLEY YORKS 

Telephones : BATLEY 4242-3-4 

EDIBLE OILS - SYNTHETICS - ACIDS Etc. 

DELIVERIES THROUGHOUT THE U.K. or CONTINENT 

CONTRACT OR SPOT HIRE RATES 
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technical camphor, oxalic acid, aniline dyestuffs, aniline, 
aniline salt, diphenylamine, rongalite, auxiliary products fo r  
dyestuffs and other organic chemicals; whi te  arsenic, arsenic 
-containing preparations, chloropicrin and other  insecti- 
cides; essential oils, perfumery and cosmetics, various fine 
chemicals, radio-isotopes, photo-cinema materials; medical 
drugs and preparations; pharmaceuticals and medicinal herbs; 
Tibet medicine products; modern medical instruments and I equipment. 

Please address a l l  enquiries to: V/O Sojuzchimexport 
Smolenskaja-Sennaja, 32/34 Moscow G-200, USSR. 
Cables: Sojuzchimexport, Moscow Telephone: G-4-22-84 

Telex: Chimexport No. 125. 
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ELTESOL SX 
\ 

SOLUBILITY PLUS ECONOMY FOR LIQUID DETERGENTS 
\ 

Eltesol SX is one of a versatile new range of Marchon 
hydrotropes with a marked effect on the cost and 
performance of liquid detergents. It increases solu- 
bility of anionic active matter and complex phos- 
phates, depresses cloud-points and allows close 
adjustment of viscosity. . . in a wide variety of heavy 
and light duty formulations. 

Fully compatible with liquid detergent anionics and 
non-ionics (e.g. Nansa SS and Empilan MAA), the 
Eltesols are also invaluable as crisping agents for 
heavy-duty powders. Please write for technical leaflet. 

ELTESOL RANGE (AVAILABLE AS LIQUID OR FLAKE) 

ELTESOL SX- (sodium xylene sulphonate) 
ELTESOL ST- (sodium toluene sulphonate) 
ELTESOL PX- (potassium xylene sulphonate) 
ELTESOL PT- (potassium 

I 
Marchon Products Limited, Whltehaven, England. 

Member of the Albright 6, Wilson Group of Companies. 

Manufacturers of bases and additives for every type of domestic and industrial detergent. \ 
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THE OIL AGE 
'HATEVER the pundits may say about gas or coal--or even 
atomic energy-the second half of the twentieth century will be 
known as the 'oil age'. The fantastic rise in U.K. demand for 

oils is due not only to the mounting car population, but also to the big 
growth rate in the market for jet fuels, for oil-firing in home, farm and 
industry, for the railways' dieselisation, and for that new post-war industry 
-petrochemicals. In all of these sectors, the call for oil is still in its 
infancy. 

In 1951, U.K. refinery throughput was I5 million tons of crude a year; 
last year this had risen to 38.8 million tons. The opening of Britain's 
ninth major refinery at Milford Haven (see page 815) has added 4.5 million 
tons to that figure. Last year, the U.K. used more than 36 million tons 
of oil products (9.5 million gall.), or 14% up on 1958. Britain is second 
only to the U.S., which accounts for more than half the free-world's total 
demands of 876 million tonslyear, a total that is expected to rise to 1,119 
million tons in 1965. 

By the middle 1960's, British demand will rise to at least 50 million tons, 
reaching 57 million tons in the early 1970's. By 1970, our car population 
is expected to reach 9 million, with an all-vehicle total of 15 million. 
During a peak summer period that could mean a possible demand for 
motor fuels of more than 100 million gall./week. 

Cars, too, are taking an ever rising percentage of synthetic over natural 
based components. Oil-based plastics are fast ousting leather in seating 
and metal in dashboard fascias, and elsewhere. Synthetic rubbers will also 
play a much bigger part in car construction. In 1954, U.K. output of all 
organic chemicals was some 718,000 tons, of which just over a third was 
based on oil; last year was well over the million-ton mark and production 
of petrochemicals more than doubled to take 48% of the total. 

The potential for petrochemicals in Britain is only just beginning to be 
realised. Already the large post-war petrochemical complexes are bursting 
at the seams. I.C.I. have a vast development programme lined-up for their 
new Severnside site; British Petroleum are to develop aromatics plants at 
their Llandarcy refinery and Esso have reached saturation point at Fawley. 

If refining operations at Milford Haven are an economic success, the 
site will develop as a big chemical production centre. Esso have already 
intimated they would be interested in converting naphtha to olefins, and 
in producing aromatics and hydrogen. In the case of the latter, the dehydro- 
genation reaction will recycle four times as much hydrogen as it makes. 
Main interest in hydrogen is, of course, for ammonia synthesis. The possi- 
bility of Esso entering the U.K. plastics field cannot be discounted. 

Other calls on oil are rising swiftly and five years from now jet airliners 
will take twice as much fuel as they do today. Heating oil consumption 
in private homes alone is expected to rise fivefold by 1965. In 1957, 
British Railways used 42,500 tons of diesel oil; this has risen to 270,000 tons 
and is likely to be 20 times up on 1957 by 1964-65-811,000 tons. The gas 
industry is taking 700,000 tons of gas oil for enriching town gas-the figure 
should rise to 1.4 million by 1965. Many refineries are also piping refinery 
gas direct to gas board works. 

(Continued in page 818) 
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* STRONG gales which hampered 
construction of Esso's new £18 

million refinery in Pembrokeshire, but 
which did not delay start-up, threatened 
to ruin the opening celebrations last 
week. With 70 other journalists I flew 
to a Naval Air Station in south-west 
Wales last week to land in an  80 m.p.h. 
gale that literally blew one of my 
scientific colleagues off the improvised 
landing steps of the Viscount. 

The same gale wrecked a 30 ft. mar- 
quee in which the Duke of Edinburgh 
and 1,200 other guests were to have 
lunch. It also tore corrugated aluminium 
cladding strapped to the tops of finished 
products tanks, scattering the material 
over part of the site. By working all day 
and through the night, the luncheon was 
set up  in the vast engineering workshops. 

From then on all went smoothly, 
despite a severe squall 'which blew up  
just as the Duke reached the marine ter- 
minal a t  the end of the 3,500 ft. long 
jetty. Despite his stormy reception, the 
Duke was clearly impressed by his visit 
to Europe's most highly automated 
refinery. 

application of finite difference and 
matrix algebra and calculus to the solu- 
tion of a stagewise process.' But 'The 
stability of froth' seems to offer an 
excuse for quiet contemplation in wholly 
congenial surroundings. In  attempting to 
summarise 'The production of non-toxic 
town gas (with an estimate of the costs 
of gas production)' it seems to  me that. 
in these days of rapid innovation in the 
gas industry, a crystal ball might t e  
more useful than a slide rule. 

'Chemical engineering and the laws of 
Great Britain ' offers plenty of scope for 
the imagination, if you assume a t  the 
outset that chemical engineers are a 
pretty lawless lot to  start with. The 
subject of 'Chemical sales engineering 
seems intriguing: does the thesis deal 
with 'How to be a sales engineer in a 
chemical firm.' or how to  'engineer ' in- 
creased sales of chemicals? I suppose it 
all amounts to the same thing. 

The real 'p lum'  subject out of the 
whole batch is, of course, 'The explora- 
tion of response surfaces,' but I am 
afraid that, in spite of the success of one 
publisher in a recent, much-publicised 
court case, no thesis on this subject can 
appear in CHEMICAL AGE. 

Further rough forming and oven drying 
at 160°C follow. when the hoods are 
finally blocked to shape. 

* THE radioisotope Gallium-68 is 
being uscd to 'tag ' particles of coal 

in experimental equipment for creating 
synthesis gas from coal at the U.S. 
Bureau of Mines centre at Morgantown. 
W.Va. Gallium-68 has a half-life of 
only 58 min. and loses its radioactivity 
in a few hours, the Bureau commented. 
Thus, hazards are held to a minimum, 
no residue remains to contaminate equip- 
ment or  products of the gasification 
process, and there is no disposal 
problem. 

The Gallium-68 is made by the Bureau 
from another isotope, Germanium-68. 
Prepared by solvent extraction, Gallium- 
68 is in liquid form. A few drops are 
dried on to  a coal sample and the tagged 
particle is ready for its journey through 
the gasifier. Its progress is traced readily 
from the energetic gamma rays which 
pass through heavy pipe walls to  detect- 
ing devices logging its passage. 

* EMERGING from a cafb in the town 
of Hardenberg. Holland, after a 

glass or  two of schnapps. a local inhabi- 
tant was intrigued to see, appearing round 
the corner of a building, a man carrying 
one end of a large plastics pipe. Two 
yards behind him came another, who was 
of course carrying the other end of the * THE pattern of chemical industry 
-no, wait! A third man appeared, then 

is constantly undergoing change 
a fourth, fifth, and so on without end, 

and readjustment, ultimately reflecting 
all carrying the same pipe. The bystander, 

changes in emphasis in consumer pro- 
with a muttered "Well, 1'11 be a Dutch- 

ducts; few developments provide such * IN this age of plastics when we man!" dived back into the caf6. 
tend to accept new materials as a Had he stayed to take note, he would 

a simple illustration Of this process as matter of course and show no surprise dt have counted 55 men. hut only one pipe 
the imminent closing down of I.C.I. 
Alkali Division,s washing-soda plant at 

the spectacular properties claimed for -350 ft, of it in fact. It was being moved 

Silvertown, near London. In spitp of 
them, it is a change to hear of a material from the factory of Wavin, the plastics 

intensified marketing and more attrac- as old as recorded history being put to firm who made it, to the nearby goods 
yard, for shipment to the N.A.M. oil- 

retail packaging, washing soda sales a ~ ~ ~ ~ f , " ~ W ~ ~ S  felt, manufac- producing company, who will use it to 
have been hard hit by the Iecent advance tured from high quality wool, was used drain off salt water produced with the 
of modern synthetic detergents. 

So what one side of the chemical in- only in processes where its softness and oil from their wells near Rotterdam. The 

dustry gains, another loses; this is durability made it pre-eminent. Now, a pipe was made in one piece to  prevent 

equally true where the labour situation research team of the Hart-Ashworth Co.. possible leakages. And how else can you 

is concerned, for while new employment Dundee, a subsidiary of S. Hubbard Ltd. move a 350-ft. length of 7 in. diameter 

has been created by the demand for of Luton, have hit upon.  the idea of pipe but by getting 55 men to  carry it? 

detergents and detergent raw materials hardening felt chemically and making Even before it started on its 150-mile 

a number of Silvertown employees wili use of its pliability and resilience to pro- rail journey in nine specially equipped 

now be looking round for a job. duce a strong, light and, above all, trucks, the pipe created plenty of prob- 

Obviously these situations smooth them- crash helmet. lems. -At the factory a hole had to be 

selves out in due course; although this Twenty separate manufacturing pro- knocked in the wall as the pipe grew 

fact may be small to the cesses go in to the production of the longer. Before it finished it stretched 

displaced Silvertown employees, they at new helmets and because of the high right out of the factory grounds, over a 

least have the advantage of several safety standards required (each helmet hen-run and into a barley field. 

months' warning. has to  pass the B.S.I. test), they take up 1 wonder what would have happened 
to  four davs to cornolete. if. when it arrived a t  its destination, the 

* I SHOULD like to  have a shot at 
some of the subjects set for 1959- 

60 B.Sc. theses in the chemical engineer- 
ing course a t  Birmingham University. I 
should not care to  tackle a 'Historical 
review of the development of the concept 
of fugacity' and I am not sure that my 
mathematics would stand up  to  'The 

- -  ---- - ,- - - -  

The soft felt hood: are first hardened c"stomer had said: "But we didn't order 
by steam and friction before being this!" 
soaked in sulphuric acid solution. Bump- 
ing on special machines brings out the 
felt quality of the wool and enables the 
hoods to be tip stretched and roughly 
formed. From there the formed hoods 
go into an oven for drying at 210°C. 
The next stage is proofing in a solution 
of water, shellac, resin. and borax. 
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Project News 

British Celanese to Enter Aromatics 
with A.P.V. Benzene Plant 

EW entrants to the aromatics field N. ~n the U.K. are to  be British Celanese 
Ltd. of the Courtaulds Group, due <,n 
stream in August next with nitration 
grades of benzene and toluene and 3" 
xylene. Capacities and cost are not 
revealed; sitc of the plant will be a new 
aromatics condensate separation unit at 
Spondon, Derbyshire. Part of the output 
will be for captive use by the Courtaulds 
group; sub~tantiol quantities will go to 
outside sale. 

Chemical Engineering Division of the 
A.P.V. Company Ltd., Crawley, the main 
contractors, arc now designing the plant 
and will erect it. The  unit will incorporate 
a cyclopentadiene recovery plant operat- 
ing to Britith Celanese process design. 
A.P.V. will also handle civil and electrical 
engineering as well as commissioning. 

A.P.V. have had much experience in 
this field and in the early part of this 
year their benzole defronting unit for 
nitration grade benzole and toluole. plus 
xylole, was commissioned at  Scunthorpe 
for Appleby-Frodingham Steel Co. 
Throughput of crudc coke-oven benzole 
is 5 .5  million gall/year. The A.P.V. unit 
has also been installed for the Lincoln- 
shire Chemical Co. 

The process, a low-cost high-yield 
method that was referred to in CHEMICAL 
AGE, 24 September, page 506, can handle 
feedstcrcks from aromatic condensates as 
well as derived from naphtha cracking 
feedstocks from aromatic condensates 
derived from naphtha cracking as well 
as from coke-oven benzole. 

Fraser to Handle New-Process 
Phosphoric Acid Plants 

NEWS has now been officially released 
o f  two complete phosphoric acid con- 
tracts awarded recently to W. J. Fraser 
and Co. Ltd., Harold Hill. Essex. These 
are for two new U.K. fertiliser projects. 
hut the clients ;ire not named. 

Each plant has a design capacity of 
1.500 tons ;I ycar of 30",, P20:. Both 
plants will utilise the new single reac- 
tion tank pr0ces.i which is a joint 
development of Union Chimique Belge 
(U.C.B.) and Compagnie de St. Gobain. 
Fraser's hold U.K. and Commonwealth 
rights for this and other important St. 
Gobain processes. 

Winston Sell 1115,000 Worth 
of Beryllium Monitors Abroad 

EXPORT ordcrs totalling f15.000 have 
tcen received from thc United States. 
Francc and Japan. for the teryllium 
monitor mnnufilctured and markcted lor 
Winston Electronics Ltd., Shepperton, 
bIiddlesex. and developed by the 
U.K.A.E.A. The  equipment descrtbcd in . 

CHEMICAL AGE, 27 February. p. 362, de- 
tects and automatically records the 
quantity of  beryllium dust in workshops 
whcrc teryllium metal and its alloys are 
worked. The very minute quantities of 
beryllium in the atmosphere arc spectro- 
firaphically measured at  one-minute 
~ntcrvals. 

Nylon Tyre Cord Plant 
Contract Placed 

High Polymer and Petro-Chemical 
I'ngineering has signed a contract for a 
nylon tyre cord plant with Strojimports 
and Polytechna, of Prague, Czecho- 
slovakia. The contract is worth approxi- 
mately f l m. 

The equipment will largely be manu- 
factured in the U.K. by Vickers- 
Armstrongs (Engineers). 

A.P.V. Equipment for 
B.H.C. Grangemouth Plant 

THE A.P.V. Co. Ltd. are to supply 
distillation columns, heat exchangers and 
other process vessels for the new 
methanol plant to be constructed by 
Chemico for British Hydrocarbons 
Chemical Ltd.. at  Grangemouth, and 
which is scheduled to be completed in 
1961. 

Gas Cleaning Contract 
for Chemico 

CONTRACT to  supply a complete gas 
cleaning plant has been awarded to 
Chemical Construction (G.B.) Ltd. by 
Gutehoffnungshutte (GHH) to be used 
in conjunction with the oxygen steel- 
making rotor furnace G H H  are supply- 
ing to Richard Thomas and Baldwins at  
their Redbourn works in Scunthorpe. 
Lincs. This project will be the first 
application of the Chemico P.A. Venturi 
Scrubber in the U.K. for the elimination 
of iron oxide fumes from an oxygen 
steel-making plant. although Chemico 
have at present six similar type installa- 
tions abroad and several others under 
construction. 

Simon-Carves Tu& .itn 

EngineerinG: 
heat 

N EWS of a number of important .U./hr. 
orders and contracts has beea atmo- 

leased by Simon-Carves Ltd., CBed into 
Heath. Stockport, since the comtion and 
current engineering and cons' are con- 
activities were summarised in Owerformer 
AGE. 24 September. p. 502. Cvy naphtha 
ceived in recent months inclrPowerformer 

The  gas cleaning plant will handle 
106,000 c.f.m. of saturated gas and in- 
cludes a filtration plant for the removal 
of solids from the scrubbing water. I t  is 
expected the installation will be in opera- 
tion early in 1961. 

Cubitt's to Build Ilford's 
Extension 

A FURTHER extension to Ilford Ltd.'s 
f l +  million factory at  Basildon is to  
be built by Holland & Hannen and 
Cubitts (Great Britain) Ltd. The single 
storey extension which will be used for 
additional storage and warehouse accom- 
modation w.iII cover an area of 120 ft. 
by 200 ft. and comprises three 40 ft. 
bays. 

Basildon Development Corporatio 
architects have designed the project 
collaboration with the Enginee 
Department of Ilford Ltd. 

Construction Proceeds on h: 
Dow's Zoamix Plant 

Jefore the 
CONSTRUCTION work is nowhirman and 

ing on the plant of Dow Agrqtroleum, ill 
Ltd. to produce Zoamix c o q d  tribute to 
King's Lynn, Norfolk, algter Wheeler, 
Dowpon (selective grass hery and who, 
plant. Plans to manufactubwest bid" for 
King's Lynn were n 
CHEMICAL AGE, 9 July, &tended by more 
porting the completion :!,,ding representa- 
plant. Contract for  t h g e  Church, industry, 
the Zoamix plant has and the workpeople 
structors Brow\t a luncheon follow- 
the DOwpOn plant), Mr. M. J. Rathhone, 

be carried Out blgard Oil (New Jersey), 
duction is scheduJaSt 'our G~~~~~ 9 and 
1961. ood, Minister of Power, 

tt then presented the Duke 
Matthew Hallwith a cigarette lighter-a 
for witCO LPG sphere. 

MATTHEW- 
&en awardr 
thetic rub 
Chemical ,&test Ai r 
Rubber C 

projec 
Sept;d. The splitter overheads are further 
tioneated depending on the light ends pro- 
,,,,Aucts required. Each of the four side- 
bp stream cuts passes through a sidestream 
c strtpper before cooling. The first side' 

stream is used partly for Powerformer feed 
and partly as feed to the copper chloride 
treating plant. The second sidestream is 
either combined with the third as a gas oil 
fraction or  combined with the first and 
passed to thc copper chloride plant. The  
third sidestrcam goes to  the gas oil frac- 
tion which is used as gas oil Hydrofiner 
feed or as high sulphur gas oil product. 
Thc fourth sidestream forms a heavy gas 
ail fraction. The  pipestill bottoms, after 
having given up heat in rehoiling and 
preheat exchangers, go to blending and 
heavy fuel nil storage facilities. 

Copper Clrlorirle. The coppcr chloride 
sweetening unit has two streams in 
parallel, one for processing light virgin 
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naphtha and the other for heavy virgin 
naphtha. The light naphtha stream is 
designed to treat 7,880 b.p.s.d. from the 
light ends section. The feed is given a 
caustic wash with 5" Bc caustic. electric- 
ally coalesced, and then preheated with 
steam before k i n g  passed to the copper 
chloride contractors. The contractors are 
of the fixed bed type and oxidise any 
remaining merczptans in the feed. The  
light naphtha is finally water washed 
and pumped to tankage. The  heavy 
naphtha stream is similar in arrange- 
ment, but handles four different feeds, 
the maximum being 14,900 b.p.s.d. from 
the pipestill. In addition to the treatmcnt 
described for the light naphtha. the feed 
is dried in a salt drier aftcr the caustic 
wash and after passing through the con- 
tractors it can be given a final caustic 
wzsh which contains 16 wt.% sodium 
sulphide. The  heavy naphtha is finally 
electrically coalesced and passed to 
tankage. 

Hydrofining 

Gas Oil Hydrofinc~. Designed to de- 
sulphurise a maximum of 16,500 b.p.s.d. 
gas oil, the Hydrofincr takes its feed from 
the pipestill gas oil cut. This unit depends 
on the pipestill for its feed and the Power- 
former for its treat fas. though if the 
Hydrofiner is shut down. it does not 
effect the operation of the other two 
units. Also incorporated is a high sulphur 
gas oil drier, which allows high sulphur 
gas oil from the, pipestill to be dried 
hsving by-passed the Hydrofiner. The 
Hydrofincr product drier can also be 
utilised for this service should the Hydro- 
finer be shut down. Desulphurisation 
catalyst is Commox cobalt molybdate, 
produced by Peter Spence and Sons. 

Catalytic Reformer. The catalytic re- 
forming unit is based on the Esso Model 
I1 semi-regenerative Powerformer, and 
included in the plant are a naphtha 
Hydrofiner, light ends fractionation and 
caustic wash equipment, a rerun tower 
and catalyst reactivation facilities. I t  has 
been designed to  reform 14,900 b.p.s.d. 
of light and heavy naphtha blends. Built 
a t  a cost of £3.25 million, the Power- 
former will at  full capacity require £1 
million of the chloro-platinic acid cata- 
lyst, supplied by Ketjen. 

The  feed is first Hydrofined to  remove 
undesirable organic sulphur compounds, 
which are converted into hydrogen sul- 
phide, and as such stripped cut in a 
stripper column. The  bottoms from this 
column are debutanised and then passed 
into the reforming circuit. There are four 
fixed ted  reactors which contain a plati- 
num catalyst. and the feed is passed 
through each, hlving teen preheated by 
feed-effluent exchangers and finally by a 
tired heater before passing to the first 
reactor. As the reaction is endothermic a 
reheater is necessary between the first 
and second reactors and the second and 
third. The gas produced by the reaction 
is split into two streams, one going to 
the strippzr column, the other to the re- 
cycle gas compressor, where it is recom- 
pressed and passed back to mix with the 
feed. The catalyst in the reactors becomes 
gradually less active and provision i s  

made for the catalyst in each reactor to 
be periodically reactivated. 

The liquid product from the reaction 
section is stabilised and passed through 
a caustic wash tower to a depropaniyer 
column where LPG products arc drawn 
off to storage. The bottoms from the 
stabiliser go to a rerun tower where the 
light and heavy powerformates are 
obtained. 

Gasoline Blending. Three motor blends 
are produced with an in-line blending 
system. A continuous leading system is 
used which employs the weigh tank 
method of control, supplied os a packag: 
unit by Associated Ethyl. A quant:ty 
of gasoline is drawn off the blending 
heater and mixed in an cductor with 
tetraethyl lead. Provision is also made 
for the injection of dycs and additives as 
required. There is no  intention to  use 
tetra-methyllead, as Esso d o  not believe 
it holds any advantage for their blends. 

The Fisher Governor Co., a memter 
of the Elliott-Automation Group, sup- 
plied the specially designed in-line fuel- 
hlender. which differs from the standard 
Fisher blending unit used in other re- 
fineries in that the balancing unit has 
been designed to ensure that a product 
line is never shut off comp'etely. 

Fisher Governor also supplied nesrly 
200 automatic diaphragm-ooerated con- 
trol valves. Thirty-nine Fisher Level-Trol 
liquid level controllers varyins in size 
from 7 to 60 in. were also supplied. 

Air Coolers 
Air Cooling. A unique feature of the 

refinery is the exclusive use of air cool- 
ing for the process units. Studies indicated 
that air cooling was more economic t h ~ n  
salt water cooling taking into account 
initial capital costs and annual operat- 
ing costs. All Air-fin coolers are of the 
forced-draft typz and are fitted with 
either fixed or variable pitch fans. The  
fan blades (7 to 12 ft. long) are alu- 
minium or steel with an epoxy resin coat- 
ing. The air coolers which have pedestal- 
mounted e!ectric motor drives were sup- 
plied complete by Soiro-Gills Ltd. 

Instrtrmentatiorr. Fully automatic tank 
gauging is provided throughout the retin- 
ery. and remote readings are transmitted 
to a central control housc. Where tanks 
are customs tied they are equinned with 
averaging resistmce thermometers and 
 electron:^ type auto gauges. and the re- 
mainder have float type automatic eauges. 
Four men handle level control for the 
69 storage tanks, most of which have 
floating roofs. and the four LPG spheres. 
Level control a t  Fawley calls for a labour 
force of 100. 

Milford Haven is one of the most highly 
automated refineries in Europe and the 
process unit controls are all integrated 
on one control @anel which has a graphic 
frieze depicting the process flow. 

Marine Tertninol. One of the factors 
influencing the choice ,,f the site was the 
availability of a deep water anchoraae 
capable of handling supcr tankers u p  to 
100.000 d.w.t. The marine terminal con- 
sists of a 3.500 ft. long approach trestle 
with a tee-hcad havinq an overall length 
of 2,300 ft. Tt was built by John Mowlem 
and Co. Ltd. 

Storage Facilities 
T a n k q e .  Crude oil storage is provided 

by nine floating-roof tanks 150 ft. dia- 
meter by 54 ft. high having a total 
capacity of 1.5 million barrels. 

Each tank is fitted with two 25 h.p. 
side entry mixers supplied by L. A. 
Mitchell Ltd. to ensure a uniform feed 
to the crude unit. There arc 23 inter- 
mcdintc storage tanks and 27 product 
storage tanks. Tankage contractors were 
Whessoe Ltd.. Mothcrwell Bridge and 
Eng'ncering Ltd.. and Wm. Neill and 
Sons (St. Helen.;) Ltd. 

LPG storage is provided by seven 
horizontal drums 10 in. dizmeter by 110 
ft. long which will hold 10.000 barrels of 
prowne, two spheres 52 ft. diameter and 
for light gasoline blend components two 
spheres of 36 ft. diameter. The total 
storage capacity of the refinery excluding 
10 utility tanks is over 5 mil!ion barrels. 

Util i t ie~.  The steim generating plant 
consists of two Foster Wheeler drum 
natural circulation type boilers fired by 
oil and refinery gas under balanced draft 
conditions. Each boiler is designed to 
give a maximum evanoration of 130,000 
Ib. steam ner hour at  450°F with a design 
pressure of 160 p.s.i.g. at the superheater 
outlet. 

Four Alley and McLellan recinroc;~ting 
comoressors delivering a combined total 
of 4.500 7.c.f.w. at 125 p.s.i.g. Three of 
these compressors :Ire electric motor 
driven and one has a steam turbine drive. 
Stenoed control with automatic loading 
and unloading is provided to cater for the 
fluctuating refinery air requirements. 

Efltrrnt Disposal. Aoart from econo- 
mic reasons the decision to use Air-fin 
coolers was influenced by the fact that 
the refinery effluent is more likely to be 
oil contaminated if the conventional 
watcr coolins system was used. The  small 
amount of w:tste wnter from numn cool- 
ine circuits. together with rain watcr run 
OR from the paved arcas, is processed 
through a conventional A.P.T. separator. 
Clear effluent from the seplrator runs 
into a skimming nond. which is fitted with 
a skimmer to remove any traces of oil 
that are still present. The clean water is 
then di~charged through a 48-in. effluent 
line into the Haven. 

Oil tankers have their ballast watcr 
pumned into two ballast water storag: 
tanks. After settlement. the oil is 
sk;mmed off and oumoed to the refinery 
sIo7 tlnlts and the clear water is dis- 
chlrged into the skimming pond. 

Grorrt~d Flare. The safety valve relief 
and blowdown system is conventional 
excent that a ground flare has been used 
instead of the more usual elevated t y ~ e  
flare. This ground flare is of the multi- 
jet type dcsiened to burn I5  m.m.s.c./s.d. 
with a smokeless and non-luminous flame. 

Constrttction. Foster Wheeler set u p  
their site oreanisation at  Milford Haven 
early in 1958. At the oeak of construction 
carlv in 1959 the total labour force war 
3.500 men. Site nreparation was by 
G e o r ~ e  Wimney. Faced with arduous 
conditions during construction which in- 
cluded gales of over 100 m.0.h. the con- 
tractors had difficulty in maintaining pro- 
gress. but the refinery still went on-stream 
according to schedule in September. 
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For and Against the ' Orthodox' Package 
Lively Discussion at A.B.C.M. Harrogate Conference 

Seen here at the A.R.C.M. conference are, left to right: !Mr. M. Crass. secretary-treasurer of the U.S. Manufacturing 
Chemists' Association: Mr. G. H. I.:clwards. Unilever Ltd.; Sir William Garrett. A.R.C.M. chairman: Mr. M. .I. C. Hutton- 
Wilson. chairman of Associated Chemical Companies Ltd.: Mr. .I. C. Christopherson, director. Albright and Wilson (Mfg.) 

Ltd.: Mr. C. C. Hazelwood. Metzal Containers Ltd.; and Mr. I,. Stubhs. sales director, Albright and Wilson (Mfg.) 

S OME novel ideas for the shipment 
of chemicals-including conical 
drums. paper sacks divided into 

sections, delivery of phenol in solid 
blocks packed in foil, and the use of  
ships' tanks for carrying corrosive liquids 
-were put forward at  the second packag- 
ing conference organised by the Associa- 
tion of British Chemical Manufacturer% 
This conference, a sequel to the success- 
ful convention held at  Buxton in 1958, 
was held at  the Majestic Hotel. 
Harrogate, from 31 October to 3 Novem- 
ber, and was attended by some 150 
delegates. One of the highlights was a 
lecture by an American guest, Mr. M. Y. 
Crass, secretary-treasurer of the U.S. 
Manufacturing Chemists' Association. a n  
the organisation and operation of his 
association's packaging and transporta- 
tion activities. Sir William Garrett, chair- 
man of the A.R.C.M.. was the principal 
speaker a t  the conference dinner on 2 
November. 

Sorineboard for the discussion was 
pro;idei by a paper presented by Mr. 
R. Morris (technical director, Joseph 
Crosfield Ltd.) entitled "Is the Orthodox 
Package Obsolescent?" There was no  
such ' animal ' as the orthodox package, 
Mr. Morris argued, and went on to say 
that the final specification of a new 
package should include a proper balance 
of protection, sales appeal, cost and 
ease of handling. The  assessment of the 
balance was complex, and the final 
decision had to be a compromise. There 
was, however, another factor: time. The  
ideal package should give adequate pro- 
tection a t  low cost, have proper handling 
characteristics with adequate sales 
appeal. all at the proper time. 

Packaging was just a part. but an 
important part, of the whole manage; 

ment operation. Those engaged in pack- 
aging had a clear responsibility to advise 
those engaged in other functions of 
management of the advantages that 
could accrue from more detailed atten- 
tion to the packaging problem. There 
should be a continual process of investi- 
gation of all new packaging develop- 
ments. 

"As a buyer of raw materials, I am 
not so  much impressed with the 'silent 
salesman' appeal of a beautifully 
painted drum, of which 1 must dispose; 
nor the attractively printed paper bag 
which I have difficulty in opening, nor 
again the well-presented hessian bag 
which I must store and later sell, as I 
am with the 14-ton bulk fluidised tank 
car of phosphates or  the Cov-Hop of 
soda ash which 1 can turn around in a 
time measured in minutes." 

Mr. Morris concluded with a warning 
against complacency and urged a con- 
tinual review of packaging methods. 

' Conservatism ' Charge 

Mr. James Pilditeh (managing direc- 
tor, Package Design Associates, Ltd.) 
presenting the case for the unorthodox 
package, said "You in the chemical 
industry were the ones who invented 
most of the new packaging materials, yet 
you hardly ever seem to use them. You 
stick like glue to round steel drums. 
straw-stuffed crates. and all sorts cf 
paraphernalia long since superseded in 
other industries." He went on to suggest 
that with the industry's knowledge of 
chemistry, it might be possible to adapt 
the products themselves to make them 
easier to package, store and transport. 
"Would it not be wonderful if, instead 

of sending out vast fleets of bulk 
tankers, you could find some way of 
sending out some chemicals in their 
quintessence. What about phenols, for 
example? Might not the high cost of 
heating and cooling be alleviated if you 
could send out solid blocks packed in 
foil'? " 

The case for the orthodox package 
was presented by Mr. E. Richardson 
(design department manager, Boots Pure 
Drug Co. Ltd.), who pointed out that 
novelty did not necessarily imply good- 
ness. New types of packaging pre- 
sented disadvantages no  less than con- 
ventional ones, and a package that was 
obsolescent for one firm might be just the 
thing for another. Glass carboys, for 
example. were far from obsolescent for 
companies like his own, which dis- 
patched a few carboys mixed with other 
goods as a part of a composi:e order, 
and which dealt largely on the home 
market where re-use was a factor. Others 
mieht find that a corrueated fibreboard - - 
box with plastic inner was better suited 
to  their needs as a container for corrosive 
liquids. 

"The tendency today in striving after 
something new is to  increase the cost 
of packaging. If you are packaging a 
dangerous chemical o r  an expensive or 
dangerous drug, you may decide that 
you cannot afford to  risk a single break- 
age or leaker, and spend your money on 
an elaborate package to protect the 
goods. Rut if your product is cement or 
one of the simpler fertilisers, economics 
will dictate that you risk a few faulty 
sacks rather than double or treble the 
cost of your package to avoid them, 
and you will require much persuading 
before you change to  a new package.'' 
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Opening the discussion on the papers, 
the Conference chairman, Mr. G. H. 
Edwards (Unilever Ltd.) posed a number 
of questions. Mr. Pilditch had spoken 
of the need for a square drum, but what 
about the need for a conical drum that 
could be nested when empty? Were the 
present drums large enough "or can we 
come nearer bulk packaging with 
drums?" Did the industry 'boggle' at 
really large containers? Could the pro- 
duct be used as its own container? 
Activated carbons, in the United States. 
were being packed in soluble materials 
--could that method be extended?' Why 
could not paper sacks be divided in such 
a way that a measured quantity could 
be used each time? 'The packaging in- 
dustry is alive," he commented, "but is 
it kicking enough?" 

Three Parties 

Mr. E. 0. Roonsefell (Laporte 
Chemicals, Ltd.) said that there was a 
triumvirate in packaging of the pack- 
age maker or supplier, the manufacturer 
who utilised the package, and the con- 
sumer. Which of those three should 
determine the quality or type of a pack- 
age? Dr. G. L. Riddell (Reed Paper 
Group) believed it was up to the manu- 
facturer of the product to bring the two 
sides together. He could- find out the 
customer's views by market research. He 
agreed with the underlying theme cf 
Mr. Richardson's paper that the major 
factor was cost. Mr. Pilditch commented 
that some extravagant packs did sell 
the products. 

One speaker criticised paper-sack 
manufacturers for not producing an 
easy-opening device for paper sacks, but 
another speaker, from the Bowater 
Group, said that his company had 
worked on the problem and had pro- 
duced such a device. Despite the fact that 
its cost was only about one-tenth of a 
penny per cwt. sack, customers just did 
not seem interested. Mr. C. D. Callien 
(Shell Chemical Co., Ltd.) said that the 
customer had not been consulted. He 
thought that most firms would welcome 
such a device. Mr. T. J. L. Cuthbert 
(Unilever, Ltd.) said that it was news to 
him that Bowater's could offer an easy- 
opening device. 

Mr. A. F. Much (Imperial Chemical 
Industries, Ltd.) said that Mr. Morris 
had given him the impression of sneering 
a t  the industrial bulk pack as a possible 
' silent salesman '. Did he really believe 
that the bulk pack could not be used as 
a propaganda medium? In reply Mr. 
Morris expressed a belief that there 
could be an improvement in ease of 
identification that could lead to greater 
safety in handling. 

Another questioner asked if anything 
had been envisaged that would super- 
sede the metal drum for the export of 
corrosive liquids. It was suggested by 
other speakers, in reply, that shipment 
could be made either in ships' tanks nr 
by means of other forms of transport 
tankers. 

The conference then divided up into 
four private study groups. 

Chemicals from Sea Discussed at 
Scottish Resources Symposium 
HEMICALS from the sea was the c .  subject of a paper presented by 

W. C. Gilpin, Technical Director, Steet- 
ley Organisation Research Department 
at a symposium on The Natural 
Resources in Scotland held at Edinburgh 
on 31 October to 2 November. Those 
chemicals obtainable directly from the 
sea and without the aid of solar evapora- 
tion are of most interest. These are mag- 
nesium hydroxide, calcium sulphate, 
potassium salts, bromium salts, calcium 
and copper. At present only magnesium 
hydroxide and bromine are produced 
commercially; the rest can be obtained 
more easily from sources other than the 
sea. 

The positioning of plants for the pro- 
duction of magnesia from the sea is 
important. They are best situated where 
the local sea water has little or no dilu- 
tion from rivers and where the in-shore 
currents run parallel to the shore so that 
spent sea water which has had the mag- 
nesia extracted from it will not be re- 
circulated into the plant. 

There are 4+ Ib. of magnesium 
chloride and 2 Ib. of magnesium sulphate 
in 100 gall. of sea water. One plant at 
Hartlepool, the biggest of its kind in the 
world, produces 150.000 tons of mag- 
nesite per annum. 

In the early 1930's the discovery of 

anti-knock petrol enormously increased 
the demand for bromine so that the 
annual production has risen from 1,250 
tonslyear in 1914 to about 100.000 tons/ 
year today, the greatest part of which is 
taken from the sea. 

As with magnesia, considerable care 
must be taken when selecting a site for 
a bromine plant for there are huge quan- 
tities of spent sea water to be disposd 
of. Dilution due to other industrial 
wastes may cause a loss of chlorine 
which is used in the reaction. The main 
outlet for bromine is at present the 
manufacture of ethylene dibromide and 
so a readily available source of ethylene 
is essential for the successful operation 
of a sea water bromine plant. 

There is one ton of potassium in every 
590,000 gall. of sea water but its re- 
covery is compl.icated by the presence 
of about 28 times as much sodium. 
Dipicrylamine is used in the process, 
and as it is an expensive compound pre- 
pared by nitrating diphenylamine, the 
completeness of its recovery is important 
for the successful operation of the pro- 
cess. It is unlikely that any sea water 
process could compete with a mining 
and fractional crystallisation process 
based on reasonably high potassium salt 
deposits such as  sylcite, sylvanite, carnal- 
lite polyalite. 

New Series of Flexible Epoxy Resins 
Developed by 

A NEW series of low cost, flexible 
epoxy resins suited to thermal 

shock-resistance applications has been 
developed by Union Carbide Chem,icals 
(Chem. and Eng. News, 24 October 
1960). 

The development of these resins brings 
stannous octoate into a new role as a 
plastics catalyst. Earlier it has been used 
as a urethane foam catalyst and also as 
a catalyst for silicones. The epoxy 
system is made from Epoxide 201, a 
dicyclic diepoxy carboxylate, and a long 
chain di- or tricarboxylic acid, and has 
a catalyst concentration of 2%. The 
carboxyl-epoxide ratio varies from 0.3: 1 
to 0.7: 1. Carbide claim that the epoxide 
monomer and the fatty acid react more 
quickly than, for example, glycidyl ethers 
and carboxylic acids. The reaction mix- 
ture gels rapidly and exothermally at 
temperatures between 80" and 100°C. 
and cross linking takes place. 

Resins made on a 2 : l  epoxide : 
carboxyl basis show little change in 
physical properties after aging at 120°C 
for 2,000 hours according to Carbide. 
Resins made from dicarboxylic acids are 
flexible and resist thermal shock whereas 
harder resins are produced when a tri- 

Union Carbide 
carboxylic acid is used. 

Carbide have applied for a patent on 
the stannous octoate epoxy systems bct 
do not plan to sell the epoxy resins 
themselves but hope rather to expand 
their epoxide monomer sales, and in 
addition may decide to sell the epoxide 
with the catalyst as a stable mixture. The 
carboxylic acids would need to be 
obtained elsewhere. 

The Oil Age 
(Corttinrced fro111 page 811) 

Market research must also take into 
account possible new uses, of which 
the polymer field will doubtless pro- 
vide many. One new project concerns 
the use of asphalt film mulch to con- 
serve moisture in the ground during 
seed germination. Others must be 
the fuel cell, the use of oil and gas in 
blast furnace to produce pig iron, and 
petroleum coke for  electrode manu- 
facture in the aluminium industry. 

The future for oil is boundless. 
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VERSATILE SMULTANEOUS filling 
SACK-FILLING and weighing of a 

wide range of mater- 
ials of varying den- 

sity is possible with the new Bowater 
110 F.S. sack-filling machine. An auto- 
matic settling device, or ' posser ', is 
incorporated which allows shorter sacks 
to be used and increases output rates. 

Filling is through a two-speed screw 
feeder with a brake mechanism con- 
trolled by a weigh-beam which locks 
when the correct weight is attained. This 
principle permits manual or mechanical 
settling to be carried out during the main 
filling cycle without damage to the 
weighing mechanism. 

The automatic valve packing of pow- 
dery materials is possible with this 
machine in circumstances where, either 
because of lack of headroom or the 
unsuitability of the material, a conven- 
tional valve packer and net weigher 
would be unsuitable. Suppliers are the 
Sack Filling Department, Multiwall Sack 
Division, Bowater Packaging Ltd., Elles- 
mere Port, Cheshire. 

ELECTRIC HEATING MANTLE 

An industrial-size electric heating nlantle 
fitted with Ra~neproof mains connections, 
fire protected by inert-gas purging and 
also fitted with a spillage protection ring. 
This equipment was manufactured Ly 
Electrotl~ermal Engineering Ltd., 270 
Neville Road, London E7, who produce 
a range of standard electric heating 
mantles and control gear for chemical 
plant, pipework, laboratory apparatus, 
etc.. as well as custom-built equipment 
such as fire-protected heating mantles for 
glassware: very high power heating 
equipment for large tanks, pressure 
vessels and vacuum vessels; and high 

power input pipe heating equipment 

EQUIPMENT NEWS 
Chemical Plant : Laboratory Equipment : 

Control and Indicating Apparatus 

rosive liquids, particularly liquids which Two glass stain baths are provided 
ordinarily cement syringe plungers to and the apparatus is designed to keep 
the barrel. Literature or additional in- them at the desired controlled tempera- 
formation is available from Hamiiton ture. With two baths it is possible to 
Co. Inc., P.O. Box 307, Whittier Fll ,  'warm up '  the slides in one bath before 
California, U.S.A. transferring them to the second, which 

will then maintain a constant tempera- 
ture throughout the timed hydroiysis. 

ROTATIONAL l~sTEAo the After the energy controller position has 
VlSCOSlTY single-pOint measure- been determined and has been set for 
MFTFR ment obtained with . m.. m .... 

many types of visco- 
meters, the rotational viscometer Rheo- 
mat IS yields data of the flow properties 
of Newtonian, plastic, thixotropic, dila- 
tant and pseudo-plastic materials from 
which consistency curves characteristic 
of the type of flow of the material can 
be plotted. This information frequently 
aids in the interpretation of the pro- 
perties of these materials in their various 
applications. 

With the Rheomat IS it is possible to 
evaluate the rheological properties of a 
wide variety of materials such as viscous 
liquids, resins, pigment dispersions, emul- 
sions, ~aints ,  ~rinting inks, adhesives, Electrothermal hydrolising hath in use 
coating compositions, starch pastes, food 
and pharmaceutical product< and many 
others. The viscosity, yield value and 
thixotropic behaviours of these materials 
can be measured over a wide range of 
rates of shear and shearing stresses. The 
apparatus consists of the indicating rheo- 
meter, together with the control cabinet. 
A 16-position rotary switch gives ready 
selection of speed, ranging from 5.59 to 
352 r.p.m. The Rheomat 115 is manufac- 
tured by Centraves A.G., Zurich, the 
agents in Great Britain being Short and 
Mason Ltd, Aneroid Works, 280 Wood 
Street, Walthamstow, London E.17. 

LABORATORY T H E Electrothermal 
HyDROLySlNG hydrolysing hath is 
BATH designed to provide 

e a s y  handling of 
microscope slides and coverslips during 
hydrolysis in Feulgen technique, or any 
other cytological, physiological, bio- 
chemical or histological techniques that 

hydrolysis a t  140°F (60°C) the baths 
require approximately 2 hr. to reach this 
temperature. 

Each bath can accommodate up to 10 
slides and is supplied with a thick 
plastic lid that is sunken to prevent spill- 
age of condensation liquid. The lid has 
an opening for the thermometer that can 
be closed if desired. This opening can 
also be used to suspend a small test tube 
for hydrolysis of small pieces of tissue-- 
the lip of the tube resting on the rim of 
the opening. A cover glass carrier that 
will rest on the bottom of the bath is 
supplied. 

Makers of the apparatus are Electro- 
thermal Enaineerine Ltd.. 270 Neville - .  
Road,  ond don E.7. 

NEUMO T H ~  calls made on 
AIR-OPERATED small Pumps by in- 
PUMPS dustry are extremely 

varied and the Neumo 

AMERICAN A that is require controlled temperatures during Supaversal air-operated pump is de- 
GAS-TICHT gas-tight has been staining, etc. Heating is provided direct signed to cater for as many of these 

SYRINGE developed by to the baths a t  the sides and bottom, requirements as possible. It can be 
ton Company, and temperature is controlled by a built- manufactured in any length from the 

and is now being manufactured in O.lO, in energy controller (for A.C. only) minimum standard length of 84 in. lip 
0,25, 0,50, 2, and sizes. The which is fitted with an arbitrary scale. to 12 ft. 

syringes are stated to be leak-proof over The maximum input is 60 W and nn The Supaversal is a double acting 

a range from 20 mm. to six atmospheres. indicator lamp is 'Ited. pump powered by Neumo two-part fluid 
The plungers have a precisely machined ... 
TeRon tip seal that gives a stiff but 
smooth plunger movement. The body of 
the plunger is stainless steel, coated with 
corrosion-resistant Teflon. They are cali- 
brated in millilitres at 20°C. with scales N e u m o Supaversal 
accurate to 1% or better. The gas-tight air - operated pump 
syringes are ideal for gas chromato- unit with DumD - .  
graphy and for pipetting gases and cor-' 8% in long .- 
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motors and contains two valves actuated ponent parts was necessitated by the 
by a combination of light springing and physical properties of Perobestos Heads 
internal liquid pressure; thus they can Ilr up to 100 Ib. could be considered a satit- 
operated in any attitude. The valve seals tory rating for this pump, the manufac- 
are small, the valve apertures large, and turers state. 
with the flow continuine throueh the - 
pump, always in the same direction until 
the final outlet, the pump is claimed to 
be very suitable For highly viscous liquids 
and insensitive to  dirty liquids. Whilst 
the Supaversal is of a small capacity, a 
maximum of 130 gallons per hour, it can 
be used to deliver liquids up to 1,000 Ib. 
pressure. The centrifugally cast, cast-iron 
bore sleeve of the pump can be replaced 
by the user. as of course, can the glands 
and valves. The detachable main bore 
sleeve simplifies production, making it 
possible to supply the pump with various 
bore sizes; this, coupled with motors of 
three different sizes, gives an infinite 
variety of delivery pressures. 

A pultating flow is inherent in a piston 
type positive displacement pump; a n  air 
accumulator is therefore incorporated in 
the pressure system to smooth the flow. 

The  Supaversal is economically suitable 
for manufacturing in difficult materials, 
that is to say, forms expensive to  machine 
in difficult materials have been avoided. 

This new pump has a pick-off point 
incorporated in the system to receive 
a device called the Automator, with 
which the unit becomes completely auto- 
matic. The Automator has a chamber 
sealing a device sensitive to  a variance 
of pressures in a fluid pipe line. This part 
of the unit, becoming energised by a 
variation in pipe line pressure, imparts 
movement to a rod controlling the air 
supply or, at  the same time, electrical 
supply to the motor. 

In the case of an air controlled motor 
the valve seat controlling the air to the 
motor (by an arrangement of differential 
pressure surfaces) is either retained on 
the seat. cutting off the supply. or is 
firmly thrust off the seat, resuming the 
supply. It cannot remain in a neutral c r  
indecisive posi:ion. 

Makers of these units are Neumo Ltd., 
Peacehaven, Sussex, who also produce, 
for corrosives, a larger pump with all 
parts contacting the acid in Ferobestos. 
It is basically a standard type of Neumo 
pump, but some redesigning of com- 

METAL COATING FOR the protection of 
PROTECTS IRON iron and steel from 
AND STEEL corrosion, a metal 

coating known es 
Metalife Duplex is available, this being 
a two-pack system consisting of a base 
and a solidifier which are combined to 
give the metal coating. It is claimed to 
withstand temperatures from -65 to 
400°F dry heat and to be non-toxic. 

One brushed application gives a double 
thickness coating, so that where normally 
four protective coats would be required, 
only two coats of Metalife Duplex will 
be needed. It is also stated that the coat- 
ing is quick drying and can be overcoated 
in six hours. 

According to the manufacturers, 
Metalife Liquid Metals Ltd., Harrogate, 
Yorks, the coating can be applied to  
damp surfaces and, due to its structure, 
does not sag, drip or  run when being 
applied. 

VERSATILE THE Unipulse meter- 
LIQUID METERING$ unit can be used 
UNIT ~ndependently or  as 

the brain centre of a 
complete metering system for processes 
using liquids of different viscosity, 
acidity, alkalinity and temperature, is 
available from Measurement Ltd. (a 
Parkinson Cowan company) of Tame- 
side Works, Dobross, Delph, near Old- 
ham. An electromagnetic system is used 
to transm.it liquid flow data to remotely- 
positioned indicators and control devices. 
The meter operates on the rotary piston 
principle, where the piston revolutions 
are counted electro-magnetically, thus 
eliminating the need for stuffing boxes, 
rotary seals, etc. Each time the piston 
makes one complete revolution, a pulse 
of induced current is transmitted to the 
control and indicating equipment. 

The  design of pick-up used is claimed 
to have the advantage that signal ampli- 
tude remains constant regardless of flow 
rate and thus gives efficient and accurate 

AUTOMATICALLY RECORDING SEDIMENTATION BALANCE 
A new development from Japan, the 
Shimadzu Sedimentograph, is a n  auto- 
matically recording sedimentation 
balance for  measuring the particle-size 
diqtribution of powders. Designed by 
the Institute for <:hemica1 Research of 
Kyoto University, this instrument, 
while extremely sensitive, is essentially 
sinlple in design and its mwhanisn~ 
will stand up to continual use by non- 
technical operatives. The  Sedimento- 
graph can measure the particle size of 
fine powders in a range of from 0 . 5 ~  
to  1 5 0 ~  using 2-5 grammes of sample 
powder. Further details are available 
from Northgate Traders (City) Ltd. 
at  Moorgate House, 366-8 Cnpthall 

Avenue. London E.C.2 

Unipulse liquid meter 

operation even at  the lowest rate csf 
flow. Additionally, the piston is so 
dimensioned that each cycle of the piston 
displaces an exact volume, i.e. a gallon 
or  a decimal fraction of a gallon accord- 
ing to the Unipulse model used. This 
basic feature enables meter indications 
to be transmitted in decimal notation 
without gearing. It is stated that, due to 
the resultant low friction, head lost 
across the Unipulse is low and this pro- 
duces exceptionally good low flow 
characteristics. 

Typical control equipment to  which 
the Unipulse electrical impulses can be 
transmitted are electro-magnetic counters 
summating the amount of liquid passed. 
a series of electro-magnetic counters 
preset to a batch quantity, Dekatron 
tubes preset by means of rotary switches 
or  punched cards, a rate of flow indica- 
tor, a 100-position circular scale indicator 
with a ' count-down ' and automatic 
resetting feature or  a strip chart recorder 
possibly embodying electrical or pneu- 
matic on/off, proportional, derivative or 
integral control facilities. Several Uni- 
pulse meters can be arranged to operate 
one controlling or  indicating device on 
a sequential basis. 

SURFACE RAPID and accurite 
TEMPERATURE reading of any sur- 
THERMOMETER face liquid Or gas 

temperature. is claimed 
for the MIP Thermeter, produced by 
Measuring Instruments (Pullin) Ltd.. 
Winchester Street, London W.3. It is 
described as being very ruggedly con- 
structed, yet a t  the same time light in 
weight and easily carried in the pocket. 
I t  is available in two types-one scaled 
a t  +1O0C to + l lO"C (+5O0F to 
+230°F) and the other a t  -40°C to 
+ 10°C (-40°F to +SO0F). The response 
is approximately I5  sec. from normal 
ambient, dependent on the heat source 
capacity and thermal conductivity of the 
material on which the temperature is 
being checked. T o  minimise reading 
errors in difficult conditions. the anti- 
parallax scale is used. 

Microgap switches have been incor- 
porated and the standard probe, while 
designed for surface temperature 
measurement, can be used immersed in 
most liquids. Alternative probes are 
available. Reubens/Mallory batteries are 
used to  power the Thermeter. 
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,ESSO Al  DS SWEDEN'S ENTRY l NTO 
PETROCHEMICALS FIELD 

S WEDEN is entering the petrochemi- 
cal field for the first time with a 

steam cracker to be built at  Stenung- 
sund by Esso. The cracker will supply 
two nearby plants which will manufac- 
ture polythene and ethylene oxide. Esso 
has secured a long term contract to 
supply ethylene from the cracker to the 
polythene plant which will be jointly 
owned by Union Carbide and the 
Swedish firm Fosfatbolaget. Esso will 
also supply the ethylene oxide plant 
which will be owned by another 
Swedish concern with large chemical 
interests. Mo och Domsjo. The  cost of 
the cracker and the first phase of the 
other two plants is f 13.5 million. 

The Esso cracker is designed to pro-. 
cess raw materials ranging from gas oil 
to natural gas and will be supplied from 
a number of the group's refineries, the 
nearest of which is at  Oslo. The prin- 
cipal products will be ethylene, propy- 
lene and butadiene. The ethylene output 
of the plant. which is the immediate 
major interest, is not disclosed. 

A joint company is being formed by 
Union Carbide and Fosfatbolaget to run 
the polythene plant which will have a 
capacity of about 15.330 tons per year. 
Know-how will be provided by Union 
Carbide. 

The initial capacity of the ethylene 
oxide plant will he 10.000 tons a year. 
The ethylene oxide will be processed at  
the plant for the production of ethylene 
glycol and ethylene-based raw material 
for synthetic detergents. 

The stcam cracker is ex~ec ted  on 
stream by mid-1963 and wili have an 
input capacity of 250,000 to 300.000 tons 
per year. 

Union Carbide Plan Propylene 
Oxide in Sicily 

Union Gal-bide Corporation are plan- 
ning to build. jointly with Celene of Italy. 
a plant for thc production of propylene 
oxidc, at  Priolo near Siracuse, Sicily. 

Phthalic Anhydride Project 
Details Released by S.D. 

Scientific Dcsign Company Inc. has 
rcccived a contract for the engineering 
and construction of Witco Chemical Co.'s 
Eastern phthalic anhydride plnnt. The 30 
million Ib./ycar plant will use an S.D. 
phthalic anhydridc process. and is 
scheduled for com~lc t ion  tefore the end 

is now being designcd and constructed 
for Compagnie Fran~aise  des MatiEres 
Colorantes (Francolorl. Villcrs-St.-Paul. 
France. Engineering and construction will 
be performcd in France by a mcmber of 
the S.D. Croup, SociCtC Fran~aise  des 
Scrviccs Techniqucs. The  plant will be 
designed for ortho-xylene, 'but  will bc 
fully convertible to naphthalene. News 
of the new S.D. catalyst which makes 
this typc of plnnt possibe was given in 
CFIEMICAL AGE. 25 June, p. 1067. 

Thc phthalic anhydride plant undcr con- 
struction For Stasltsmijnen in Limburg, 
Celeen, Holland, brings to four the 
number of S.D. designed phthalic plants 
utilising an S.D. process. 

Large-scale Desalinisation 
with Nuclear Reactors 

A detailed evnluation has been made 
by the Chemical Engincering Section. 
Commonwealth Scientific and Industrial 
Research Organisation of Australia. of 
available techniques for the desalination 
of sea-water. With present-day tech- 
nology it is stated that very large plants 
with outputs exceeding 40 million gall. 
per day of water, with by-product elec- 
tricity, employing nuclear reactors as the 
heat source, could produce a t  the cost 
of 8-9As. per 1.000 gall. 

The section has also designed and 
installed a pilot plant for the hydro- 
g-nation of trown coal by the fluid-bed 
process. The  plant uses counter-current 
contact bctween coal and hydrogen-nich 
gas in a 20 It. deep ballfed fluidised bed. 

Dow's Ethenolamines and 
Glycols Project in Canada 

Dow Chemical of Canada have 
awarded to Brown and Root, Ltd., of 
Edmonton. Alberta, a contract to  con- 
struct production facilities for etheno- 
lamines and glycols on its 675-acre Fort 
Saskatchewan. Alberta, plant site. Con- 
struction will start immediately and the 
facilities are expected to be in produc- 
tion by mid-summer 1961. The ethano- 
lamines from the plant will be sold 
primarily to  gas producers as a sweeten- 
ing agent for natural gas. 

Rrown and Root were also awarded a 
contract recently to build a pentachloro- 
phenol plant at  Fort Saskatchewan. This 
plant is scheduled for completion early 
next spring. 

of 1961. Witco's &st phthalic anhydride u.S. Firm Offers Two New 
plant went on stream in Chicago early 
this year. Thic 20 million Ib./yc:~r pllnt H~drOxamic Acids 
WJS a!so designed end constructed by Two fatty hydroxamic acids, oleyl- 
Scizntific Dcsign. and fatty C-16 C-18-hydroxamic acids. 

Scientific Dcsign Co. also rcveal t h t  have been made available commercially 
the first S.D. phthalic anhydride plant by Woburn Chemical Corp. of Harrison, 
using ortho-xylenc as initial feedstock. New Jersey, U.S. They have a reactive 

-OH and = N H  group, as well as a long 
chain fatty group and can react with 
alkalis, metallic ions and acylating 
agents. Some of the metallic salts are 
highly coloured. On heating they form 
isocyanates which can be reacted further 
with alcohols and amines to  form ure- 
thanes and ureas respectively. The  iso- 
cyana te~  form carbamic acids with 
water. 

S. African Firm Seeks Higher 
Duty on Stearic Acid 

South African Oil Mills (Pty) Ltd.. 
Randfontein, have applied to the Union 
Government for an increase in duty on 
stearic acid and/or  ste:lrine from 15% 
lid salore~n to 15": lid voloreni plus 
Idllb. wcight; for a IS0& ad vo lorrr~~  
duty on tall oil (now free of duty); and 
for 15"; cid vcilorrrn on oleic acidloleine 
(now free of duty). 

Stauffer Build Sulphur Dioxide 
Plant 

Consolidated Chemical Industries, a 
division of Stauffer Chemical, are build- 
ing a plant at  Baton Rouge. La., to 
produce liquid sulphur dioxide. The 
plant. with an annual capacity of 10.000 
tons, is scheduled for completion late 
this year. 

Rhodesia and Nyasaland 
Trade in Chemicals 

The Federation of Rhodesia and 
Nyasaland last year imported chemicals 
and pharmaceuticals w o r t h some 
£7.010.833. as compared with a figure 
of £6,861,083 for 1958. The Federation's 
exports of such products rose in value 
from £689,241 in 1958 to £711.120 last 
year. In overall trade the U.K. is the 
Federation's biggest single supplier and 
customer. 

C.I.L. Plan $3.5 Million 
Laboratory Expansion 

Canadian Industries Ltd. plan a £3.5 
million expansion of their central re- 
search laboratory a t  McMast~rville, 
Que, giving a threefold increase in 
space. Construction is to begin in the 
spring of 196 1 and should be completed 
by mid-1962. 

Government Prospecting Orders 
for Southern Rhodesian Firms 

The Govcrnment of Southern Rhodcsia 
have agreed to the remission of all 
royalty payntle on chrome obtained by 
Rhodesian Cambrai Mines (Private) Ltd., 
*>ring the year ended 30 September 1960, 
from thcir mining location in the Gwelo 
district. The Covcrnment has also grantod 
exclusive prospe-ting orders to Rio Tinto 
(S.R.) Ltd., covering 9.8 square miles, 
in which precious stones and metals and 
base minerals may be prospected for and 
where £7,500 must be spent on  opera- 
tions during the next two years. 

Johannesburg Consolidated Investment 
Co. Ltd. may prospect for gold and 
antimony for two years in an area cover- 
ing 34.25 square miles where f12.000 
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must be spent, and Vulcan Minerals 
(Private) Ltd. may search for precious 
stones and metals and base minerals for 
two years in 20.4 square miles where 
f11,000 must be spent on operations. 

I t  is expected that the first load of con- 
centrates from a pilot scheme to re- 
open a copper mine in the Headlands 
district will be despatched to West 
Germany in the near future. 

New U.S. Compound Protects 
Rubber Against Weather 

To protect rubber goods against 
weather and flex cracking a compound 
called Ozono has been developed in the 
U.S., and is described as a synergistic 
blend of anti-ozonants, anti-oxidants, 
and anti-suncheck agents. It is claimed 
to afford better ozone, oxygen, and sun 
cracking protection than mixtures of 
commercial anti-ozonants and waxes 
used separately. 

The new compound is produced by 
Beacon Chemical Industries Inc., of 
Cambridge, Massachusetts, who a n  
offering it in experimental quantities. 

Plastics Industry 
in Brazil 

The plastics industry has been one 
of the most rapidly developing sectors 
of Brazilian industry over recent years. 
It has expanded on an average at the 
rate of 20% a year. Domestic produc- 
tion by some 130 factories accounts for 
about 75% of consumption. Following 
table shows the production of plastics 
in Brazil over the last 3 years. 

1957 1958 1959 
Metric tons 

Polystyrene 9,980 9,610 8,750 
Polvthene - 200 2.700 
urea formaldehvde 5,730 7,240 7:600 
Phenol formaldd- 

hyde 3,660 5,050 5,950 
P.V.C. 6,940 8,400 13,200 
Monomer vinyl 

acetate - 240 1,530 
Caseine glues 1,800 1,750 1,850 
Alkyd resins 1,110 1,200 1,300 
Styrene 900 3,000 3,800 
Various resins 700 750 1,530 
Others 270 280 525 --- 
Total 31,090 37,720 48,735 

Norsk Hydro to Raise 
Magnesium Output 

Norsk Hydro, the leading Norwegian 
chemical producers, plan to raise mag- 
nesium capacity from 14,000 tonnes to 
30,000 tonnes annually. Raw materials 
are sea-water, North Norwegian dolo- 
mite, Spitzbergen coal and chlorine 
from Norsk Hydro's own works. 

Sicilian Sulphur Stocks Down 
During the 10 months from 1 July 

1959 to 30 April 1960, stocks of sulphur 
in Sicily decreased from 230,000 to 
200,000 tonnes. 

During the same period, 39,415 
tonnes of 'sulphur were shipped to other 
countries. This makes an increase of 
48% in comparison with the total re- 
corded during the corresponding period 

of the preceding financial. year. The 
largest importers of Italian sulphur were 
Greece (16,000 tonnes), France (11,000 
tonnes), and Tunisia (4,000 tonnes). 

As regards quantities sold in Italy, 
39,000 tonnes were assigned to refining 
and milling (crushing), 20,000 tonnes for 
the production of carbon disulpbide and 
sulphurous anhydride, while smaller 
quantities went into the production of 
sulphuric acid, polysulphides, and 
sodium sulphide. 

Libya Wants to Set Up 
Petrochemicals lndustry 

According to Munir Baaba, leader of 
a delegation of Libyan economic experts 
at present visiting Federal Germany, 
Libya is interested in the building up of 
a local petrochemicals industry. No dif- 
ficulties will be set in the way of foreign 
interests wishing to invest in this field 
in Libya. 

Armour Agricultural Plan 
Expansion Programme 

Armour Agricultural Chemical Co. are 
starting a $60 million expansion pro- 
gramme which includes a plant at 
Sheffield, Ala., to produce ammonia, 
ntiric acid, urea, nitrogen solutions, and 
other ammonia derivatives, and a phos- 
phate plant near Ft. Meade, Fla., to 
extract and process phosphoric acid and 
triple super phosphate and to produce 
sulphuric acid. Several other plants will 
be built to make liquid mixed fertilisers 
and bulk blended fertilisers. 

Butane from the 
Sahara 

Butane is to be one of the products s f  
a small oil refinery to be constructed in 
the Hassi Messaoud area of the Sahara 
desert by the SociBtB Nationale de 

Rkcherches et d'Exploitation de PBtrole 
en Algdrie. The company ha3 a 50% 
interest in the Hassi Messaoud oilfields 
and will construct the refinery in co- 
operation with the Compagnie de Raf- 
finage en Afrique du Nord. The refinery, 
to be opened in mid-1961, will serve 
local demand. 

British-built Nuclear Reactor 
Goes ' Critical ' in Holland 

Reactor Centrum Nederland, the 
Dutch Atomic Energy Foundation, has 
now put into operation its Jason research 
and training reactor. The reactor became 
critical last week, seven months after 
manufacture commenced at the Hawker 
Siddeley Nuclear Power factory at 
Langley, Bucks. 

The R.C.N. Jason is the first British 
reactor to be completed and put into 
operation in a European Common Mar- 
ket country. Another version is being 
used for research at the manufacturer's 
headquarters at Langley, and a third is 
under construction for the U.K. Atomic 
Energy Authority. 

Shawinigan Ship Phenol in 
20,000 Gall. Tank-cars 

B.A. Shawinigan Ltd. have started 
regular transCanada shipments of phenol 
by new 'jumbo ' tank-cars. The first of 
the 20,000 U.S. gall. tank-cars started the 
regular schedule from the company's 
Montreal plant to British Columbia. 
where phenol is used in the manufacture 
of plywood. 

The tank-cars permit shipments more 
than twice the size of those formerly 
possible in regular size 8.000 gall. tank- 
cars. They are the largest of their type 
built and leased in Canada for trans- 
Continental service. 

Uranium Carbide Shows Promise as 
Nuclear Material in U.S. Studies 

I TS high uranium atom density, good 
thermal conductivity and irradiation 

stability give uranium carbide potentiali- 
ties as an important nuclearfuel material; 
however, a major problem is the develop- 
ment of an economic method for fabri- 
cating the compound on a production 
basis that will result in the needed com- 
positional control. 

Techniques for producing solid uranium 
carbide bodies are studied at the New 
Haven, Conn., metallurgical laboratories 
of the Olin Mathieson Chemical Cor- 
poration, U.S., under the sponsorship of 
the Atomic Energy Commission, and the 
properties of a powder-produced and cast 
product are compared. A major emphasis 
in this research has been placed on the 
preparation of uranium carbide by re- 
acting uranium metal with hydrogen to 
form a hydride and, subsequently, react- 

ing the resultant uranium powder with 
methane or propane. 

So far, it appears that in order to pro- 
duce a high density product from the 
powder it will be necessary to have a 
controlled amount of free uranium and, 
perhaps, significant quantities of oxygen 
or nitrogen in the material, particularly 
if cold pressing and sintering techniques 
are to be resorted to. 

Discussing this work at the 42nd 
National Metal Exposition and Congress 
in Philadelphia recently, Mr. H. S. Kalish, 
chief of nuclear metallurgy at the Olin 
Mathieson laboratories, reported that 
with suitable quantities of free uranium 
and the right carbon-oxygen-nitrogen 
balance, uranium carbide has been pro- 
duced, on a laboratory scale, with a 
density approaching theoretical and with 
properties that appear promising for the 
necessary fuel material application. 
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Boots' New Weedkiller 
Combats Wi ld  
Oats Problem 

ILD oats constitute the major W problem in agriculture in U.K., 
particularly in the intensive cereal areas 
in Eastern England. Two species of wild 
oats are known in this country, Aveno 
fntrtn and Averin Irirlovicinirr, both of 
which have hitherto shown extreme 
resistance. The presence of wild oats in 
a crop can reduce yield by as much as 
IO-50"" varying with the degree of in- 
festation. The position has been aggrava- 
ted over a number of years by the re- 
moval of competing broad-leaved weeds 
by 2.4-D, MCPA and CMPP, and also 
by the fact that wild oats, like all 
cereals, respond to nitrogen fertilisers. 
The loss to British agriculture caused 
by wild oats has been estimated at £20 
million per year. 

However, a solution to the problem 
appears to be in sight with the intro- 
duction to this country by Boots of a 
new selective weedkiller, Avadex. Ava- 
dex was developed in the U.S. by Mon- 
santo Chemical Co., and has already 
been used in Canada with considerable 
success. Extensive field trials have been 
carried out in many parts of the U.K. 
and a consistent 90-1001: destruction of 
the weed has been obtained. 

Chemically, Avadex is 2.3-dichloro- 
allyl- dii.sopropylthiol carbamate. The 
new compound is sprayed onto thc bare 
ground by means of conventional crop 
spraying equipment and is then harrowed 
in prior to sowing. No protective cloth- 
ing need be worn by the operators, and 
toxicological clearance is anticipatcd. 
Avadex kills the young plant soon after 
germination. 

Avadex is being imported from Mon- 
santo in the U.S. and there are no plans 
at present to manufacture it in the U.K. 
It will be available in this country in 
1961 and its distribution will be con- 
trolled through Boots field staff, con- 
sisting of 200 technical agents who will 
call on farmers. 
'Also in the selective weedkiller field, 

Boots have introduced Cornox RK, a 
non-poisonous. non-caustic compound 
effective against Redshank. 

New Range of Lauryl 
Ether Sulphate 
I N  the comparatively short time since 
Cyclo Chemical5 Ltd., Manfield House, 
Strand, London W.C.2, introduccd sodium 
lnuryl cther sulphate to the U.K. as 
Cycloryl NA, this material has become 
widcly used in cosmetic, dctcrgent, 
pla\tics, metal clcnning, electroplating and 
othtr industric~. 

Considerable interest has recently been 
shown in other lauryl ether sulphates such 
as the potassium, ammonium, calcium. 
magnesium and triethanolamine salts of 
lauryl alcohols reacted with, on the 
average two or three molcculcs of ethy- 
lene oxide, as well as the analagous pio- 
ducts based on myristyl alcohol, and 
these are now being offered on a com- 
rncrcial scale by Cyclo Chemicals. 
Samplcs and further details can be 
obtained on request from the company. 

ELECTRICAL RESEARCH ASSOCIATION 
REPORTS ON CS2 AND BUTADIENE 

ELATION of igniting current to R .  . . 
clrcuit ~nductance for a mixture of 

butadiene with air and carbon disulphide 
vapour with air has been published by 
the British Electrical and Allied Indus- 
tries Research Association (Tech. Report 
DIT 112 and D/T 113 respectively). The 
investigations described in the reports 
are part of a series which is being 
carried out at the Safety in Mines 
Research Establishment to determine 
the relative ease of ignition by break 
sparks of the various inflammable gases 
and vapours used in industry, in order 
to group them and'choose the representa- 
tive gases and vapours for test purposes. 

The butadiene isomer used through- 
out the tests was the buta-l:3-diene 
obtained from the British Hydrocarbon 
Chemicals Ltd. The results of the tests 
showed that buta-l:3-diene is less readily 
ignited by break sparks than ethylene 
but more easily ignited than pentane and 
the most ignitable mixture of butadiene 
with air lies in the range of 4.4-5.9% 
by volume. 

Exactly similar tests carried out on 
carbon disulphide vapour used Analar 
purity carbon disulphide obtained from 
the Laboratory Chemicals Division of 
British Drug Houses Ltd. In this case 
the conclusions drawn were that the 
relation of minimum igniting current to 
circuit inductance for the most easily 
ignited mixture of carbon disulphide 

vapour and air does not differ appre- 
ciably from the corresponding relation 
for the most readily ignited hydrogen/ 
air mixture. The most readily ignited 
mixture of carbon disulphide vapour in 
air lies in the range 650-800 mg./l 
(approximately 23% by volume). 

A further report issued by the asso- 
ciation is concerned with flameproof 
enclosures, particularly the effect of 
internal pressure on the flange gap width 
at the time of ignition of an external 
mixture. Tests of the structural strength 
of the explosion vessels used in the 
determination of maximum experimental 
and statistical safe gaps suggest that the 
safe gaps tabulated for some of the 
gases in Group IV of B.S.229 may be 
in error on the safe side owing to a 
momentary widening of the flange gap 
during the internal explosion, so that a 
gap wider than the pre-set experimental 
safe gap may have existed when the 
incentive flame failed to pass through 
and would therefore be the true value 
of that gap. 

It is shown that while the maximum 
permissible gaps specified for the gases 
and vapours in Groups I, I1 and 111 of 
the classification are not likely to be 
inaccurate from this cause, the present 
methods of clamping together the two 
halves of the explosion vessel with 1 in. 
and + in. flanges are unsatisfactory for 
some of the gases in Group IV. 

Water Research Association Work 
Nears Practical Application 

6 IGNIFICANT proportion of the 
research carried out by the Water 

Research Association has been concerned 
with investigations of a fundamental 
nature, but an increasing amount of the 
Asqociation's work is reaching the point 
of practical application. The fifth Annual 
Report of the Water Research Associa- 
tion was presented at the Annual General 
Meeting held on 20 October. 

The report states that last year will 
have been the last full one the Association 
will spend at Redhill, a year in which the 
staff have been especially active in field 
work concemcd with members' use of 
plastics water mains and methods of leak 
detection. 

It is anticipated that the new building 
at Medmenham will be ready for occu- 
pation in the first months of 1961 and it 
is inevitable that the Association's work 
will be interrupted during the transfer. 

In continuation of the work on coagu- 
lation, a detailed study has been made 
of the effect of syntheticdetergents on the 
coagulation process. The results obtained 
from the determination of the effect of 
alkyl aryl sulphonate extracted from 
various domestic washing powders, on 
the coagulation of dilute kaolin suspen- 

sions was in marked contrast to those 
obtained from the use of the polyphos- 
phate fraction of washing powders, which 
produce an appreciable effect at concen- 
trations as low as 1 p.p.m. 

The evaluation of pipe made from high 
impact p.v.c. has been carried out by the 
apparatus available for long term pres- 
sure testing. The work has shown that 
for pressure water supply the safe work- 
ing stress for the material is about half 
that of normal impact p.v.c. in current 
manufacture, and that the benefits of the 
high impact strength are reduced by the 
necessity to have thick walled pipe when 
compared with normal impact p.v.c. pipe 
under the same working conditions. In- 
creasing use is being made of unplasticised 
p.v.c. by water undertakings for mains up 
to 6 in. in diameter in areas of corrosive 
soils. 

This year's research of the Association 
is the first of five for which a Govern- 
ment grant is available. As soon as the 
facilities are ready at Medmenham, exist- 
ing lines of research will be expanded 
and new investigations begun. A start 
will be made in the fields of hydrology 
and micro-biology. 
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Britain's Chemical Exports Head 
for the €300 Million Mark 

RITATN'S chemical exports in the B .  first n ~ n e  months of 1960 were valued 
at a total of £235,841,998, a 10% rise on 
the same period of last year, when they 
totalled f213.720A18. The September 
1960 figure of £25,898,746 was 13.55, 
up on September 1959, and was also 
an improvement on the monthly average 
of the third quarter. which was f25.27 
million. Monthly average for the first 
half of 1960 was f26.67 million and for 
the whole of 1959 was £24.42 million. 

The third quarter monthly average 
was 6% up on a year earlier; the second 
quarter figure waq up by I I %, and the first 
quarter figure showed a rise of 14% up 
on a year earlier. All the main categories 
of chemical exports were affected by the 
slowing up, except for pigments and 
paints. Shipments of plastics materials In 
the third quarter were only 2% up on the 
same period of 1959, after rises of 2876 
and 13% in the previous two quarters. 

If U.K. chemical exports continue 

at the same rate in the last three 
months of the year as in the first nine 
months, the 1960 total will exceed the 
1959 total of E293 million by f21 mil- 
lion, thus substantially topping the 
f300 million mark. The October 
figures, however, will reflect fully the 
impact of the stoppage in the London 
docks. 
Chemical imports in the period 

January-September were valued at 
£131,059,313, a rise of 33.6% over 1959 
when they totalled f98.113.830. The 
September figure of £14,005,117 was 
16.6% up on the September 1959 figure 
of £ 12,047,694. The monthly average for 
the third quarter was £14.52 million; for 
the first half of 1960 it was f14.58 mil- 
lion and for 1959 was f 11.53 million. 

The third quarter monthly average was 
22% up on a year earlier, while the 
second quarter figure was higher than a 
year previously by 32% and the first 
quarter figure showed a rise of 49%. 

Chemical Engineering Problems Solved 
by Computer 

HE way in which a computer is maticians, physicists, chemists, engineers ?". Instructed to carry out a calculation and statisticians are engaged in prepar- 
and the solutions of several chemical ing computer programmes, not as a full- 
engineering problems were discussed in time job, but as part of their normal 
a paper called 'Computers and their occupations. 
appl.ication to chemical engineering ' The authors stated the steps necessary 
presented by D. W. Holman and J. J. to solve by computer a quadratic 
Settle to a meeting of the Institution equation y =a+bx+cxz. This equation 
of Chemical Engineers, North Western is factorised, y = (cx+b) x +a: the best 
Branch, held in Manchester on 25 way to obtain y is to multiply c by x. 
October. add b, multiply by x and add a. A 

Computers will carry out step by step programme is written for the computer 
any sequence of calculations which is to perform this series of operations and 
specified to them; they cannot detect i t  must be in a code the computer can 
errors and, if the computer makes an understand; for example, 210,c means 
error, it is usually a big one and it is put c into the accumulator which is 
easily detected. It is wrong to think that the part of the computer where calcu- 
computers are suitable for use only on lations are made. 212,x means multiply 
problems, the solutions of which require x by the number in the accumulator, 
many man-years of work, or also that 211,b means add b to the number cx 
much money and effort are necessary to now in the accumulator; 212,x means 
solve these problems. Many mathe- multiply x by the number obtained by 

1 
Main canteen on the upper 
Boor of the new social 
club of W. J. Bush and Co. 
Ltd. at Ash Grove Works, 
London E.8. The Bush wel- 
fare fund. endowed by Mr. 
Eric Bush, chairman, has 

Eric Sush. ~ r o i n d "  floor 
houses sports and dancing 
facilities and the fist a bil- 

the last operation and 211.a means add 
b to obtain a value for y which is 
punched out when the computer receives 
the order 208.0. Numerical values for 
a, b, c and x are fed into the computer 
by means of a punched tape or punched 
cards. The computcr has a device for 
reading each combination of holes or 
no holes and each number is stored in 
a ' memory '. 

Today it is not necessary for the pro- 
prammcr to learn the very complex 
instruction language of his computer 
because many computers have autocoder 
that are easy to lcarn and are essentially 
algebra and English. These autocode.; 
enable any chemist or engineer to learn 
in two days how to construct a pro- 
gramme. 

Thus, to use a computer a precise 
knowledge of the calculation is neces- 
sary, a step-by-step programme must be 
written and careful thought is required 
to apply the knowledge of programme 
construction. 

The value of approximate methods 
for the calculation of distillation 
columns for multi-component mixtures 
is that changes in the data can be made 
and the effect of the changes in quan- 
tities and purities of the distillate of 
each component can be quickly deter- 
mined on the computer. Twenty runs 
of 20 seconds each on the computer will 
serve to show the economics of demand- 
ing excessive purities. 

The authors discussed some specific 
problems and some difficulties met 
during work with computers. 

James Anderson's Research 
Laboratories Opened 
RESEARCH and experiment as the key to 
the acceleration of growth in industry 
was stressed by Lord Polwarth, chairman 
of the Scottish Council (Development 
and Industry), when he opened the new 
f170,000 laboratories of James Ander- 
son and Co. (Colours) Ltd. on 2 Novela- 
ber at Paisley (see also 5 Nov.. p. 758). 

James Anderson are members of the 
Geigy group and specialise in the pro- 
duction of organic pigments for the 
paint, printing and plastics industries. 
The new laboratories. situated at Hawks- 
head Road. Paisley, include a laboratory 
for the preparation of azo dyes, a pig- 
mentation laboratory for the improve- 
ment of properties of existing pigments, 
a phthalocyanine research and develop- 
ment laboratory, as well as laboratories 
for short range and long range research 
and those for dealing with problems 
arising in actual production. 

As well as benefiting from research 
carried out by the parent company. 
James Anderson work in close co-opera- 
tion with another branch. Ashburton 
Chemical Co. Ltd., on new intermediates 
for pigments. The sales organisation of 
the Geigy Co. Ltd. deal with technical 
service enquiries and with the full evalu- 
ation of the new products developed in 
the Paisley Laboratories. About one- 
third of the production from the Paisley 
works are exported. 
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SCIENTIFIC RUSSIAN 
WITHOUT TEARS 

Part 6-Vocabulary (Continued) 

By Professor W. I. Perry 
(University of Arizona, Tucson, Arizona, U.S.) 

, P REFIXES constitute another means used very 0-, 06-, 060- (I) about, around 
extensively in Russian to alter the meaning of a (2) establishment of condition 
simple word or basic root. However, the shade of OT-, OTO- out, away, from 

meaning imparted by quite a few of the important nepe- (I) across, back and forth 
prefixes is variable and incapable of precise definition. I 

(2) above, super- 
For this reason, the following list can do no more, for no- (I) short duration of action 
many of the important prefixes, than indicate how they (2) in fashion of 
are used to alter the meaning of simple words and roots. (3) initiation of action 
Note also that many of these prefixes, when used with nos-, nono- (I) under 
verbs, serve to indicate completed action. (2) establishment of condition 

6e3-, 6ec- without, - less, un- nony- semi, half 
B-, BO- in, into npen- before, in front of 
~03- ,  BO:IO-, BOC-, BC- (I) up, away, off (2) return npu- near, in vicinity of 
B ~ I -  from, within, out of npo- through, past 
AO- (I)  up to (2) sufficiency nporuBo- against, in opposition to 
38- (I) beyond, behind paa-, paso-, p a c  (I) separate, apart, to pieces 

(2) initiation of action (2) intensification of action 
~ 3 - ,  1130-, MC- away from, out c-, co- (I) with, together 
Memy-, Mex- between, inter- , (2) down, off 
Ha- toward, onto, to Y- (I) establishment of condit~on 
HW- above, super-, per- or intensification 
He- un-, non- (2) away from. 

Space limitation prevents listing a sufficient number of Russian words to illustrate the various shades of meaning 
imparted by such prefixes. Perhaps the following examples, cited almost at random,,may suggest the importance of 
prefixes in Russian. 
6e3~bIMHbIfi smokeless AbIM smoke 

anaemia 

inhalation 
entrance 
ignition, inflammation 
upward flight, take-off 
restorer, reducing agent (chem.) 
(logical) conclusion 
extrusion 
treaty, agreement 
supplement 
lower oxide 

substituent, deputy (acting as) 
change, alteration 
evaporation 
interatomic 
international 
heating (process) 
deposit formed on hoiling 
peroxide 
supersonic 
invisible 
obscure, unclear 
oxidation 
description 
explanation 
outlet, removal 
discovery . 

blood 
, 

breathing, respiration 
movement, move, gait 
flame 
flight 
to be placing, erecting 
to be leading 
pressure 
to be speaking 
complete, full 
sour, acidic 
oxide 
place 
exchange, barter 
vapour, steam 
atomic 
nation 
to heat, to warm 
boiling (process) 
oxide 
sonic, aural 
form, aspect 
lucid, clear 
sour, acidic 
to write 
clear, bright 
to be leading 
to cover 
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* neperpymupo~~a regrouping * r ~ ~ m a  . group 

nepexucb (fern.) peroxide 

nosepxnocrb surface 
noc~ene~nb11 gradual, progressive 
noanucb (fern.) signature 
nopniaenue subordination 
n o q m m d i  semi-liquid 

*nonynepuo~ half period 
ripenc~a3amie prediction 
npepcamie prescription, direction, order 
npu6rm3u~enb~b1ii approximate 

~ucnb11 sour, acid 
o ~ a c b  (fern.) oxide 
sepx 
nenem (fern.) 
IIUCaTb-HanUCaTb 
'IUH 

X U A K U ~  

"nepuon 
CKa3aTb 
nUCaTb-HanUCaTb 
~ J I A ~ K A ~  

top, summit 
degree, rank 
to write 
rank, grade 
liquid (adj.) 
period (e.g. of vibration) 
to tell, to say 
to write 
near 

npucy~crsue presence CYTb are 
IIPOBOAHUK 
IIpOfIBUTeJIb 
npo~uso~e1crsue 
IIpOTUBORnUe 
pac cromiue 
pacruupemie 
c o ~ p e ~ e n n b ~ i i  
conpoTusnemie 
y,qaneHue 
ycrtopenue 

conductor 
developer 
counteraction 
antidote 
distance (apart) 
expansion 
contemporary 
resistance 
removal 
acceleration 

to be leading 
evident, distinct 
action 
poison 
to stand, to halt 
wide, broad 
time 
against 
distant 
fast, rapid 

Enough has been said to make the point that a relatively small number of basic units (roots, suffixes and prefixes) 
serve in Russian to generate a large number of derived words. This fact can be exploited to very good advantage when 
acquiring sufficient vocabulary to read scientific Russian. 

The relationship between words is sometimes obscured by replacement of one consonant by another as follows: 
r x (or 3) n x R w 3 x K 'I (or 9) 
C UI CT ul T I41 X UI 9 'I 

These consonant shifts may be illustrated as follows: 
'IJ 

M H O ~ ~  many 
Mnoxemso multiplicity {06e3;8_nue 

liberty 
{oz:z:&emie liberation {npuzE::ue 

{EGb11 science 
scientific {npEGi;d:Zi! 

place 
{$=me replacement (process) {coff:EZe 

light 
{npaEEAame translumination { y Z g H b G  

end, terminal {ZZIb11 final, ultimate 
Similarly, certain vowel shifts in roots are worthy of observation, as follows: 

o or e deleted or inserted 
o a b e 
o e .  Y b~ 

bl Pi ii b 

Note the following examples: 

{ B b I 2 7  
to be taking 
choice, election {rOpOA rpmAaHnBo 

Aepeso wood ronoc 
~ p e s e c ~ b 1 1  wooden {cornamerne 

{::2:b11 war 
military, martial {c:Eenue 

c yxo1 
{sbrcbmamie :Eiccation {uZ:E:Zue 

to be going UCKaTb 
to find B3bICKUBaTb- 

B3bICKaTb 

water 
dehydration 

near 
approximation 

thought 
industry 

short 
abbreviation 

success 
success, successful 

city, town 
citizenship 

voice 
agreement, contract 

one 
compound (chem.) 

useful 
utilisation 

to be seeking 

to exact, to claim. 
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The Nobel prize for chemistry has 
been awarded to Professor Willard 
Libby, age 51, for inventing the carbon- 
14 method of determining age in archeo- 
logy, geology and other branches of 
ccience. Professor Libby worked on the 
first atomic bomb and was a member of 
the U.S. Atomic Energy Commission 
from I954 to 1959. 

@, Mr., Albert S. Hester, associate 
edltor In charge of the London office of 
the American Chemical Society, is 
leaving the A.C.S. at the end of Novem- 
ber to take up a post as European 
operations manager for Robert S. First 
Inc., industrial consultants. He will be 
succeeded in London by Mr. David 
Gushee, an associate editor of Cl~e~flicnl 
nnd Engit~eering News in Washington. 
Mr. Gushee with Mr. Hester and Dr. 
Richard Kenyon, editorial director of 
A.C.S. applied publications, has been 
touring the Continent. 

U.K. Atomic Energy Authority havc 
announced the senior appointments in 
the Development and Engineering 
Group. Mr. R. V. Moore, G.C., for- 
merly director of reactor design, and Dr. 
H. Krouberger, O.B.E., formerly direc- 
tor of research and development, have 
been appointed as deputy managing 
directors. Mr. P. T. Fletcher, C.B.E., 
will be deputy managing director, 
General Management. Mr. Moore will 
be deputy managing director, Projects; 
and Dr. Kronberger will be deputy 
managing director, Development. Mr. 
S. Fawcett, formerly deputy director, has 
succeeded Mr. Moore as director of re- 
actor design. 

The Research and Development Direc- 
torate at Risley has been divided into 
two Executive directorates. Dr. H. K. 
Hardy and Mr. F. W. Fenniug have 
been appointed respectively as director 
of fuel element development and direc- 
tor of reactor technology. 

These appointments take effect from 
10 October 1960. 

Mr. J. L. Fletcher has been appointed 
manager of the General Chemicals Divi- 
sion, Cyanamid of Great Britain Ltd. 
Previously connected with the paint and 
plastics industries, he will be responsible 
for the bulk sales of Cyanamid's chemi- 
cal products in the United Kingdom 
which will include. in the New Year, the 
zales direction for melamine crystal pro- 
duction from the company's new Gos- 
port plant. Mr. Fletcher is now visiting 
ing American Cyanamid Company in 
the United States and will return to 
London in mid-December. 

The Dyestuffs Committee of the 
Association of British Chemical Manu- 
klcturers have appointed Mr. H. Black- 
shaw, now retired after 40 years' service 
with Imperial Chemical Industries Ltd. 
(Dyestuffs Division) and its predecessors, 
to succeed Mr. F. Scbofield as technical 
dyestuffs adviser. He will commence his 
new duties at the Dyestuffs Office, Board 
of Trade. Manchester, on 28 November. 

Professor J. M. Robertson, F.R.S., 
Gard~ner Profecsor of chemistry and 
:~dministrative head of the chemical 
laboratories in the University of Glasgow, 
h;~s been awarded the Royal Society 
Davy Medal for his distinguished pioneer- 
ing work on analysis of crystal stmcture, 
especially of organic compounds. 

Managing director of Reed Plastic 
Packaging Ltd., the new company, will 
he Mr. F. J. Clark (a director of Albert 
E. Reed and Co. Ltd. and chief execu- 
tive of the Reed Packaging Division). 
Other directors will be Mr. R. F. Seddon, 
Mr. J. H. Seddon (the founders of Poly- 
thene Drums Ltd.); Mr. L. G. Groves 
(general manager of the Reed Packaging 

Division development department); Mr. 
J. B. Purkis (commercial executive of the 
Reed Packaging Division); and Mr. J. W. 
O'Field (at present a director of Poly- 
thene Drums Ltd.). 

Mr. .I. W. Bewley has been appointed 
a director of British Glues and Chemicals 
Ltd. 

Correction 
In 29 October issue of CHEMICAL AGE 
the changes in the A. Boake. Roberts 
and Co. Ltd. organisation were pub- 
lished on this page. The name of the 
chief chemist appeared incorrectly. He is 
in fact Dr. B. Dudley Sully. 

Obituary 
Mr. W. J. Piggott, who retired from 

the board of Laporte Industries Ltd. last 
year after nearly 52 years of service, has 
died at the age of 67. He began his 
career in 1907 as office boy at the 
chemical works of Bernard Laporte in 
St. Ann's Road, Luton. In 1922,. while 
still a comparatively young man, lie was 
appointed secretary of the company and 
held this office for 27 years, during 
which time he maintained a remarkable 
interest in every respect of the company's 
activities. In 1944 he became a director 
of the parent company and a number of 
subsidiaries. When he retired he had 
been with Laporte longer than anybody 
and watched it grow from a small con- 
cern into a group of companies with 
assets of £19 million. 

H. C. Tett, 
chairman a n d  
managing director 
of Esso Petroleum 
Co. (see p. 815) 

Packaging of Chemicals Discussed 
by Institute of Transport 

ACKAGING and its place in trans- containers for use in place of glass car- 
Pport was discussed by Mr. G. Shepherd. boys made it possible to reduce freight 
assistant packages adviser, I.C.I. dyestuffs charges considerably and the savings in 
division, when he addressed the Mersey- freight were sufficient to offset the high 
side and District Section of the Institute initial cost of the container. 
of Transport, at Liverpool, on 6 October. The hazards of any journey could be 
He said that chemical producers had to divided into five main groups: loading 
bear in mind (a) the cost of the package, and unloading, movement while con. 
including reconditioning if it is capable tained in vehicles, warehousing, climatic 
of two or more trips; (b) the cost of 
warehousing and handling; (c) the cost 

hazards and pilferage. The principal 

of freight, particularly in export traffic. hazard during in road trans- 

One *€ the developments in port vehicles were vibration and bounc- 

the packing of chemicals in recent years ing of the load. In the U.K. this was not 
had taken place in the use of multiwall a hazard great but in 
paper sacks; the paper sack had now Some of the less developed countries, 
emerged as a package in its own right roads were frequently very Poor and 
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Henry Balfour 
The foreshadowed rights issue by 

Henry Balfour and Co. is to be on a 
two-for-five basis at 12s 6d per 5s share. 
The directors state that the group profit 
after tax for year ended October 31 will 
not be less than £93,000 (£92,124). A 
final I If % is forecast, making 18% for 
the year. 

The directors feel that prospects for 
the current year are better than in the 
previous two years and correspondingly 
profits are likely to be higher. In the 
absence of unforeseen circumstances it 
is intended to maintain the dividend on 
the capital as increased by present issue 
for the current year at the same rate of 
18% as for the previous year on the 
old capital. 

E.N.I. Group 
Annual report of the E.N.I. Group 

activities has been published. Turnover, 
excluding inter-Group company sales, 
amounted to Lit. 361,100 million which 
is 1646 more than the previous year. 

Petrochemicals output was still higher 
in 1959 and all was placed on the home 
market or exported. The erection of new 
units in A.N.I.C.'s large petrochemicals 
plant at Ravenna has meant increased 
capacity. Once the scheduled building 
programme, which reached a very 
advanced stage in 1959, is completed, 
annual production will be something 
like 1 million tons of nitrogenous and 
complex fertilisers and 90.000 tons of 
synthetic rubber. 

A company associated with A.N.I.C.. 
Societa Chimica Ravenna, initiated 
hydrochloric acid and vinyl chloride 
production in 1959 and has nearly 
finished building units for manufacturing 
polyvinyl chloride. Also at Ravenna, 
A.N.I.C. have interests in the production 
of carbon black. 

Cooper, McDougall 
Cooper, McDougall and Robertson arc 

to pay an interim of 10% to be paid on 
31 October and the board does not intend 
to recommend any further distribution 
on ordinary in respect of the year ended 
31 August 1960. 

Courtaulds Ltd. 
Courtaulds Ltd. have declared en 

interim dividend of 10d. per £1 unit of 
ordinary stock, less tax, in respect of the 
year ending 31 March, 1961, to be paid 
on 20 December. Group profit before tax 
is £9,569,000 (£9,154,000). 

Blagden and Co. Merger 
The directors of Victor Blagden and 

Co. Ltd. and London Containers and 
Noakes Ltd. announced that it is pro- 
posed to recommend to their shareholders 
a merger of the interests of the two com- 
panies. If the proposals are approved, it 
is intended that there should be a hold- 
ing company with the name of Blagden 

Balfour Current Prospects l mproved 
E.N.I. Petrochemicals Output Increased 
Victor Blagden Recommend Merger 
Guinness May Get 60% of Crookes Shares 

and Noakes (Holdings) Ltd., which would 
he responsible for the management of 
the entire group but would not be a trad- 
ing company, the existing companies 
trading under their own name. It is pro- 
posed that the merger should become 
effective from ! January 1961. 

Kirklees Ltd. 
" Satisfactory results " from the 

Chemicals Division of Kirklees LM. 
were reported by Mr. William Tong. 
chairman, in his annual report. Kirkose 
products were now well established over 
a wide field at home and abroad. New 
products resulting from lengthy research 
and development were now nearing the 
point of production on a commercial 
scale. 

Crookes Laboratories 
If the offer of Arthur Guinness, Son 

& Co., and Philips Electrical Industries 
for the capital of Crookes Laboratorirq 
becomes effective, Guinness will own 607L 
and Philips 4076 of the shares acquired. 
Trading results of Crookes to date indi- 
cate that if the present trend of sales is 
maintained, profit for the year to end on 
31 March next will show an improvement 
over the previous year. 

Market Reports 

McKechnie Brothers 
Group profit of McKechnie Brothers 

for the year ended 31 July was 
€1,369,592 (£943,834). Tax took £598,940 
(£326.783) and group net profit was 
f770,652 (£617,051). A final dividend of 
12+"/,s recommended, making 17+7k 
(15%,). A special tax-free distribution of 
5% is to be paid out of non-taxable 
profits (same). 

NEW COMPANIES 
P~LYCELL M ANUFACI ~ I N O  CO. Lm.  

Cap. £ 10,000. Objects: To acquire such 
part of the assets and undertaking of 
Polycell Products Ltd. in the U.K., and 
elsewhere as comprises the manufactur- 
ing and production activities now carried 
on by the said company, and in particular 
the manufacture and production of the 
products known as Polycell, Polyfilla, 
Polypeel and Polyline. Directors: J. 
Shaw and R. F. Inch. Reg. office: 73 
Highgate Road, Kentish Town N.W.5. 

R. MASON CHEMICALS LTD. Cap. 
f5.000. Industrial chemists. consultants, 
lecturers. manufacturers of and dealers 
in chemical and metallurgical products, 
etc. Directors: R. Mason, J. Roy. Reg. 
office: Whinfield Coke Works. Rowlands 
Gill. Co. Durham. 

TRADING WELL MAINTAINED IN  ALL AREAS 
LONDON New business on home drawn against reasonably well on both 
account has been satisfactory for the home and export accounts. 
period, whilst contract deliveries to the There has been little change on balance 
main consuming industries, in the aggre- in the position of the tar products sec- 
gate. have been fairly substantial. The tion and steady outlets are being found 
movement in agricultural chemicals has for available supplies of most lines, in- 
been restricted by adverse weather con- cluding cresylic and carbolic acids. 
ditions. naphthalenes and xylols. 

The price position is little changed 
and the undertone generally is firm. SCOTLAND, Except for a tendency 
Resulting' from the removal of import to quietness In certain sections ol 
duty anhydrous borax, prices have been industry, on the whole the level of 
lowered by £10 lOs/ton, the new quota- trading has been well maintained during 
tion being £58 lOs/ton in paper bags the past week. Most of the usual range 
and £59 lOs/ton in sacks. of industrial chemicals have been fairly 

Apart from pitch, which is only well demanded and, again, those pertain- 
moderately active, there is a steady de- ing to the textile and allied industries 
mand for creosote oil, cresylic acid and have been featured well. 
most of the coal tar products. Prices have remained more or less un- 

changed, although it has yet to be seen 
MANCHESTER Prices for heavy what reaction may result from the recent 
chem~cal products generally have been increases in some of the road transport 
well maintained during the past week ant1 rates; however. it is pleasing to report 
a fair weight of new business has been a reduction in the prices of all grades of 
placed by home inductrial users, much 11f acetic acid. 
it extending over the early months of There is still a good volume c,f 
next year. Shippers have also been in thc enquiries being received for the export 
market on a moderate scale. In the mean- market and conditions here a1.e still 
time. existing commitments are being showing considerable interest. 
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Pristerene is  the registered trade mark for the stearines 
manufactured by Price's (Bromborough) Ltd. 
Industry at large has been prompt in recognising the many 
improvements offered by the Pristerene range--among them: 
STABILITY, for greater resistance to rancidity and off-odours 
and colour incidence on heating- 
AVAILABILITY (by guaranteed regular deliveries) in the 
form of Beads, as well as in Flake, Powder and Block- 
~PECIFICATION-a comprehensive range to meet every 
industrial need. 

STEARINES 
OF EVEN 
HIGHER 
QUALITY 

Please wr i te  or 'phone your enquiry t o :  

P R I C E ' S  ( B R O M B O R O U G H )  L l M  [TED 
Bromborough Pool - New Ferry . Nr. Birkenhead . Tel: Rock Ferry 2020 

OLEINES . STEARINES . FATTY ACIDS . FATTY ALCOHOLS . TEXTILE OILS 
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TRADE 
Melamine Formaldehyde Resins 
British Oxygen Chemicals Ltd. have 

recently revised their technical service 
bulletins dealing with the use of mela- 
mine both for textile finishes and for 
paper manufacture. The bulletins, 4 and 
5 respectively, both contain a n  intro- 
duction on the nature and uses of mela- 
mine, the preparation of the particular 
resins required and the methods of 
application. 

Pechiney Saint-Gobain 
Concessionaires 

Arising from the recent merger of 
Socidtt! Pechiney and SociCtC Saint- 
Gobain in France, a new company has 
been formed under the name Produits 
Chimiques Pechiney Saint-Gobain, to 
act as sole distributors of the chemical 
and plastics products of the combined 
concerns. 

The  new company has appointed 
K. W. Chemicals Ltd., London, as exclu- 
sive selling concessionaires in the U.K. 
and Eire. 

Standard Joints for Glassware 
All production at  thc Stone (Staffs) 

factory of Quickfit & Quartz Ltd., manu- 
facturers of interchangeable laboratory 
apparatus, is now t e ~ n g  produced to the 
revised British Standard for conical 
ground-glass joints. Sizes of the joints 
have bcen changed slightly to bring 
Quickfit apparatus into line with the new 
international standard. The changes are 
slight and will not effect the marriage 
of the older type of Quickfit joint with 
the new. 

Borax Price Reductions 
Borax Consolidated Ltd. have an- 

nounced that from 2 November an- 
hydrous borax has been frecd from 
import duty and the scheduled prices of 
Dehybor are consequently being reduced 
to take effect immediately. The reduction 
of f 10 10s per ton trings the price of 
I ton in paper bags to  £58 10s and I ton 
in hessian sacks to £59 10% carriage paid 
in U.K. There is no  change in the prices 
of other grades of borax. 

Substantial ooean freight increase is 
due to take effect from 1 January 1961 
and further price adjustment may then be 
necessary. 

I.C.I. Turquoise Blue Dye 
The latest addition to the Procion H 

range of I.C.1. dyestuffs is the reactive 
turquoise blue dye, Procion Brilliant 
Blue H5G. The new dye is applied by 
the normally recommended recipes for 
Procion H dyes, and its greatest value is 
expected to he in continuous dying 
processes. 

New Industrial Cleaners 
A liquid detergent, which in its various 

forms can be used in cold or  hot fresh 
water o r  sea water and which in mixing 
requires no  stirring, is claimed to be 
strong enough for the heaviest industrial 
cleaning and will not remove paint or 
harm the skin. Dasco Kleen is manu- 

NOTES 
factured in the U.K. by D. A. Stuart 
Oil Co. (G.B.) Ltd., I l a  Albemarle 
Street, London W.1, a wholly owned 
subsidiary of the Amber Group. 

Dasco Kleen is available in several 
types: Dasco Kleen 403 is an all pur- 
pose industrial cleaner for removing 
caked grime. grease, oils. soot and 
carbon stains from machinery, floors and 
ceilings; Dasco Kleen 407 (Germicidal) 
is a combmined machine-tool cleaner and 
bactericide, and Dasco Kleen 416 is for 
degreasing. An all purpose marine 
cleaner is also available. 

Amphoteric Surface Active Agents 
The Swedish principals, Liljeholmens 

Stearinfabriks AB, of Guest Industrials 
Ltd., 81 Gracechurch Street, London 
E.C.3, have now made available in the 
U.K. three surface active agents of the 
amphoteric family-the potassium salts 
of lauryl amino propionic acid, coco 
amino propionic acid and oleyl amino 
propionic acid. These ampholytes have 
application in many fields including 
detergentq, paints and printing ,inks and 
textile and leather industries. 

Plastic Filters 
Plastic Filters Ltd. will on . I0 

November move from their existing 
premises at Park Terrace East, Horsham. 
to a new 7,000 'sq. ft. factory on the 
Foundry Lane Industrial Estate, 
Horsham (Horsham 60121/2). The move 
has been necessitated by a greatly in- 
creased volume of work. With additional 
staff and re-equipped factory, the firm 
will now be able to offer our customers 
a more efficient service. 

Versatile Intermediate 
Now made available for the first time 

in commercial quantities to European 
customers by Du Pont de Nemours 
International S.A., is a new chemical. 
1,4-dichlorobutene-2, which is offered as 
an intermed,iate in such fields as resin 
adhesives. fungicides, drugs and veterin- 
ary medicines, protective coatings. resins. 
textile treating agents and electroplating 
chemicals. It is a colourless liquid that 
can t e  mixed with a wide variation of 
aliphatic. aromatic and chlorinated 
solvents. but is insoluble in ethylene 
glycol, glycerine and water. 

It is stated that the new intermediate 
has proved successful in a variety of 
syntheses, including those of unsaturated 
diether, d,iesters, diamines, dinitriles. 
diimides, diurethanes and dithiocyanates. 

New Telephone Number 
From 31 October, the telephone num- 

ber of Turner Brothers Asbestos Co. 
Ltd.. 14 Finsbury Circus, London E.C.2, 
will be changed to London Wall 5471. 

Seam-Welding Described 
Further information on  Circomatic 

seam-welding machine introduced recently 
by Rockweld Ltd.. Commerce Way. 
Croydon, has been published in a 

brochure. It gives details of Circomatic 
welding for storage tank construction, a 
specification of the machine. table of 
technical data. and illustrations of the 
Circomatic in usc and typical specimens 
of welds. 

Reagent for Iron 
Monograph No. 41 (1960) in the 

Hopkin and Williams series of organic 
chemical reagents describes the use of 
4:7-diphenyl-1 : 10-phenanthroline, a re- 
agent for iron. The compound reacts 
with ferrous iron in the pH range 2 to 9 
to give the bright red complex rris-(4:7- 
diphenyl - l : 10-phenanthroline) - iron(I1). 
Thc reagent is used in analysis in alco- 
holic or  aqueous solutions. 

M O N D A Y  14 N O V E M B E R  
C.S.-Cambridge: Univ. Chemical Lab.. Lensfield 

Rd.. 5 p.m. 'Elecrrophtloc rubst i tut~on in hecero- 
aromarlc nitrogen compounds', by Dr.  J. Rjdd. 

C.S.-Durham: Science Labs.. Univ.. 5 p:m. Some 
anrib~oricr der~ved from acrinomyceter , by Prof. 
A. W. Johnson 

C.S.-Leicerter: Univ.. 4.30 p.m. 'Optical rotatory 
dispersion in  structural organic chemistry', by 
Prof. W.  Klyne. 

T U E S D A Y  15 N O V E M B E R  
C.S. w i t h  R.1.C.-Middlerbrough: Conrran:inc 

Tech. Coll., 8 p.m. Micro-organisms r t  work . by 
A. E. lamer. 

C.S.-Nortirigham: Chem. Dept.. Univ.. S p.m. 
'Some aspects of chemistry of fluorine', by Prof. 
M. Sracey. 

R.1.C.-London: Shell-Mex Hre.. Strand, W.C.2. 
6.30 p.m. London Section a.g.m. 

W E D N E S D A Y  16 N O V E M B E R  
C.S.-Dublin: Chem. Depr.. Unlv. Coll.. 5.30 p.m. 

'Problems in chemistry of natural products', by 
Dr. T. B. H. McMurry. 

1.Chcm.E.-Leedr: Lecture ,Theatre A. Houldr- 
worth School. 6.30 p.m. Electrical harardr in 
chemical industry', by F. Clark. 

In r t .  M e t a l  Finishing-London: Festival Hall. 
S.E.I. 9.30-4.30 p.m. Symposium on 'N~ckel-  
chromium plating'. 

Plastics 1r.t.-Newcastle: Eldon Grill. Grey St.. 
7 p.m Processing and properties of po lyp rop~-  
lene' by C. D. Wells. 

~tasti;s Inst.-Wolverhrmpton: Victoria Hotel. 
7.30 p.m. 'Survey of reinforced laminates'. Pan  II: 
Epoxides'. 

T H U R S D A Y  17 N O V E M B E R  
C.S.-Aberystwyth: Edw:rd Davier Chemical L.br 

Univ. Coll., 5.15 p.m. Raman spectroscopy', by 
Dr. D. A. Long. 

C.5.-Brirrol: Chem. Dcpt.. Univ.. 5.15 p.m. 
Forensic science . by DT. F. G. Tryhoon. 

C.S. w i t h  R.I.C. & SX.1.-Edinburgh: Herior- 
Wntr  Cqll.. 7.30 p.m. Polymerisation in aromatic 
solvents . by Prof. G. M. Burnett. 

S.C.I. w i t h  R.1.C.-Preston: Town Hall. 7.30 p.m. 
'Solvent exrraction processes for reparation of 
irradiated nuclear fuels', by B. F. Warner. 

C.S.-Salford:, Royal Tech. Coll.. 5 p.m. 'Reaction 
mechinirmr by Prof. E. D. Hughes. 

C.S. w i t h  R.i.c.-swanrea: Chem. Depr.. Univ. 
Coll.. 5.30 p.m. Chemical control of plant 
growth'. by Prof. R. L. Wain. 

Soc. In r t .  Tsc.-Fawley: Admio. Bldg.. , Esro 
Refinery. 5.30 p.m. Spectrophorameterr , by 
R. A. C. Ishell. 

F R I D A Y  I 8  N O V E M B E R  
C.S.-Glarrov: Chem. Deqt.. Univ.. 4 p.m. 'Some 

photochemical reactions, by Prof. D. H. R. 
Barton. 

Plastics Inst.-Birmingham: James p t t  Memorial 
Insr. Gt. Charles St.. 6.30 p.m. New develop- 
menis ,n cellular plastics', by A. Cooper. 

Plastics. Inst.-Liverpool: Exchange Hotel, 7.30 
p.m. 'Plastics in  packaging', by G. Swift. 

R.1.C.-Cambridge: Univ. Chemical Lab.. Lensfield 
Rd.. 8.15 p.m. 'Gastronomic chem~rtry', by Dr.  
A. McM. Taylor. 

S.C.1.-L,ancarrer: Coll. of Further Education. 7:30 
p.m. Structural relationships ~n po!yracchar~de 
group-some recent developments, by Prof. 
E. L. Hirr t .  

S.C.1.-London: 14 Belgrave Sq., S.W.I. 6.30 p.m. 
'Phyricochemical aspects of chemotherapy', by 
Prof. J. F. Danielli. 

S.C.1.-London: 14 Belgrnve Sp.. S.W.I. 6.30 p.m. 
Pharmacy-art o r  science!, by Prof. W. H. 

Linnell. 
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F O R  INDUSTRY 

POLYPROPYLENE 
Because Propy1e.x is 
HEAT AND CHEMICAL RESISTANT SHEETING 
LIGHT WEIGHT (specific gravity 0.91) 
RESISTANT TO CRACKING 

and has an 
EXCELLENT SURFACE FINISH 

THICKNESS *010 to . I80 

Samples  and prices on application to:- 
I P L  1 

CELANESE HOUSE, HANOVER SQUARE, LONDON, W.1 
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NEW PATENTS Process for the purification of pyrethrin extracts. 
Olln Mathieson Corp. 856 734 

Grafting of monomers to hydrogen-conta~ning 
high-polymeric materials. Osler. G. 856 884 

Process for preparing high-purity uranium 

By perm;ss;on of the Controller, H.M. Process for the manufacture of &amino-isox.. 
~ , "~~e l"~! rgan ium Ore concentrates 856 Un'on 827 

Stationery Ofice, the following extracts ~a"do"e-(3). Hoffman-La-Roche Co.. AG, Process and an apparatus for the continuous 
856 393 preparation of linear palycondensatian pro- 

~ ~ ~ ~ ~ ~ p " $ f ~ ~  ' v ~ i , ~ { $ ~ r ~ ~ ~  
T"tment of vulcanised rubber. United Slates ducts. Ondmo&in@institnut Research N.V. 

Rubber Co. 856 243 856 915 
Patent Office (Sales Branch), 25 Southamp- Process for obtaining D (-)-alpha-hydrory-beta, Poruus and cellular materialr. Montecatini. 
ton Buildings, Chancery Lane, London beta-dimethyl-gamma-butyrolactone. Nopco [Addition to 810 023 1 856 735 

Chemical Co. 856 395 Method of blending rubber latex and bitumen. 
W.C.2, price 3s 6d postage; ~ ~ t h o d  of preparing borasoles. united stater Ben~o", I. R. 856 637 
annual subscription £8 2s. Borax & Chemical corporation. 856 399 P n ~ c e s ~  for the preparation of polypropylene. 

Speeificutior~s filed irr eonn~ction with the . Process for the preparation of cyclopropane- Oil CO. 856 565 
nereprnncer in tlze foilowing list will be open carbaxylic acids of trans-form. Rhone-Poulenc. of a l k ~ l  3.4-epox~-2-hydroxyalkanoate.i. 

to  pzrhiie inspcetion on the dutes shown. Opposi- 400 Union Carbide Corp. [Addition to 834 029.1 

lion to  the grant of  a Patent on onY of the Method and means for the transportation of 856 643 

sppiientions iirtcd moy be lodged by filing pntents liquefied natural pas. couch ~ ~ t ~ ~ ~ ~ t i ~ ~ ~ l  liVrnium composition. 
form I2 at any time within the prescribed period. Methane Ltd. 856 088 f ~ ~ n v a  Re~earch Corp. 856 644 

Polymers with organic solvent and water a,lu- Polymeri\ation of olefins. California Re~earch 
Corp. 856 645 

ACCEPTANCES 
Starch & Chemical p~n,~~,.;  for crurs linking polymeric compo51tlons, tion. 

Open to In,pectlon December Process of preparing salt-free N-acyl tauriner. Inc" " L' 856 833 

General Aniline Film Corporation, 856 404 S~h*tituted anilides and the preparation thereof. 

Pyridazine derivative and its prace5. of preparu- Smith' A '  E' W' ' 856 710 

Process far improving the mechanical Properties tion. Chimie et Atomistique. 856 409 Proce\s for the manufacture of polyvinyl formals. 

of polyvinyl chloride and products obtained Method far the preparation of alkoxyalkyl ester? 
Wacker-Chemie GmbH. 856 840 

by the process. Compagnie de Saint-Gabain. of p.methaxycinnamic acid, ~ i ~ ~ ~ + ~ ~  & tie Perchabroethylene and hydrogen chloride 

856 365 S.A., L. 856 411 facture. Diamond Alkali Co. 856 664 

Process for the produclion of p-amenophenol Method for separating N.hydraearbons Synthetic polyesters and products formed Ihere- 
from nitrobenzene. Imperial Chemical Indus- molecular sieves. California Research Corpora. '"Im. de Nemours & Co. ,  E. 

tries Ltd. 856 366 tlon. [Addition to 826 248.1 856 911 

Esters of amino alcohols. Robins Co. Inc.. A. H. 
334 Manufacture of boron trihalides other than boron 

856 dS3 Open t o  public lnspectlon 21 December trifluoride. United Slates Bornx & Chemical 
Corp. 856 981 

Antioxidant and its use. Process for the purificrtion of uranium salty. ~ h i ~ ~ ~ l ~ - ~ , , ~ , , ~ ~ ~ - b ~ ~ ~ ~ ~ ~  dyestufis, jmper la l  
poration. 

Carbamic acid derivatives, cassella Bretscher, E.. Feather. N., Halban. H. H.. Chemical Industries Ltd. 
and Kowarski, L. 

856 898 

Mainkur AG 856921 Production of glutamic acid and intermediaus 

of distillation. ~~~~~~l EiectRyg molecular weight thrrcfor. Du Pont de Nemour & Co , E I. 
856489 and proees7 for their preparation. Monte- 

catini. 
856 848 

733 Pn,duclL,n ol finely divided solid hydrolysis pro- Converter 'ystem for liquefied 8i:$: Heterocyclic vat dyestuffs. General Aniline & ducts of organo.tilanes, ~ ~ ~ b ~ ~ f ~ b ~ i k ~ ~  B~~~~ Oxygen Gases Ltd. Film Corporation, 856 803, 856 804, 856 805 AC; 
Stabilisalion of trichloroethylene. Canadi;16 hi ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ i ~ ~  masses of high chemical resist- 

856 522 

durtriss Ltd. Polyethylene compositions pigmented with car- 
Aromatic and their use as protectants and a Process lheir manufacture. bon black. Union Carhide Corp. 856 524 

for oxidisable unsaturated organic materiala, 
Farbwerke Hoechst Ac Vorm. Meister, Lucius, Phenthiazine derivatives. Rhone-Poulenc 

United States Rubber Co. 
& Briining. 856 806 856 529 

Explo5ive United Kingdom ",';:: Preparation of normally solid crystalline ~ ~ 1 1 ~ -  penicillin H~~~~~ ~ t d . ,  F. w 
Energy Authority. 

856 287 men of propylene. Du Pont de Nemours & 856 501 
626 Polymers and their preparation International Preparation of olefins. Du Pont of Cana;;6;;i A$ysisE.kf united ~ i ~ ~ d ~ ~  ~~~~i~ 

Ltd. Polrroid Corp. 856 861 

Stable alkaline metal solutions containing car- W ~ ~ ~ ~ s o ~ ~ ~ ~ ~ ~ ~ d d Y e s t U f f ~  and procz:6 QQninuline quinone derivatives. Farbenfilhriken 
boxymethyl dertran. Commonwealth Engineer- Bnyer AG. 856 505 

ins Co. of Ohio. 856 292 producing same On the libre Thermopla5tic material. Montecatini 856 193 
bicyclo-alkanes and alkenes, Boehme, AG Vorm. Mei9ter. Luciua, & Oxidation process for the preparation of w t u r -  

W. R.. and Nichols, 1. 
856 295 Briining. 929 ,led uliphatiu manu-carboxylic acids. [Divided 

Cruss.linked polymer composition3, Goodrich Device for converting gaseous or liquid hydro- out of 837 321.1 856 962 

Co.. B. F. 856 301 carbons. Gerhold, M. 856 933 Orennoboron compounds and methods of making 
I,iamino of dimcric aromatic hydn,. Substituted piperidincs. Sterling 'Drug Inc. same. United Slilter Borax & Chemical Corp, 

carbons. National Di.itillers & Chemical Cor- 
856 587 856 856 

paration. 856 313 process for preparing polymers and copolymers Method of producing boron trialkyls. Kali- 
Process for preparing pigmented polyethylene of vinyl chloride. Farhwerke Hoech\t AG Chemie AC. 856 851 

compasitianr. Union Carbide Corporation. Vorm. Meister, ~uciur .  & ~r i in ing  Monoalkoxy-triaziridinoquinones. Farbenfahriken 
856 314 856 913, 856 818 R ~ y r r  AG. 856 508 

Solutions of acrylonitrile polymers. Chernstrand Process for   re paring polyolefin~. Farbwerke Reforming hydrocarbnn$. Esa, Research d 
Corporation. 856 315 H O C C ~ S ~  AG ~ o r m .  Meister. ~ucius .  & Briinine. Engineerins. Ccl. 856 918 

Isolation of Rauwolfia alkaloide and salts thereof. 856815 Pn,cew far the polymerisation of diolefins. 

Penick & Co. S.B. 856 316 High molecular weight vinyl-aromatic hydro- St"micarbon N.V. 856 858 

procers for polymeriaing iroprene. Triggs, W. W. carbon.maleic anhydride copolymers and pro- Eth~lme-l-olefin copc)l~mers and Procesq Pro- 
(Goodyear Tire & Rubber Co.). 856 317 cess for their preparation. Dow Chemical Co. ducing Union Cc~rp. s% 859 

Polyurethane compositions. Du Pont de Nemours 856 594 Polymerisation of diolefins. Goodycar Tlre & 
& Co., E. I. 856 318 Recovery of polymers from solution thereof and Rubber Co. 856 863 

4, 4'-bis (benzimidazol-2-yl)-stilbene. Sterling polymers ," phillips petroleum c o .  Preparation of n-aminolactam?. Stamicarbon 
Drug Int. 856 319 856 571 N.V. 856 967 

Siloxane ela~tomers. Rhone-Poulenc. [Atlgdgitig Preparation pyrc,lidinone. ~~h~ & H ~ S S .  2-Dimethylaminoethanol salts. Shionogi & Co. 
to 835 790.1 856 822 Ltd. 856 701 

~ ; ~ ~ ~ S ~ ~ e , c ; ~ ~ ~ a V ~ " ,  ~5hods foiS6Pjgoi Quaternising polymers, phillips petroleum c u .  Separating laclams from acid reaction mixtures 
856 580 Slrmicarbon N.V. 856 968 

Process for the preparation of aromatic-group 
VIB metal carbanyl compounds, Linear unsaturated high-moleculnr-weight poly- Process for the production of solid thermoplastic 
Ethyl Corporation. 856 354 mers and proccqs for preparing them. Monte- synthetic materislr. Henkel & Cie GmbH 

N-substituted azepines and dihydroarepines and c"tini 856 734 [Divided out of 843 361.1 856 970 
processe.i fc,r their preparation, Geigy AG, preparation of block copolymers. Rohm & E t h ~ l e n e l ~ r o ~ ~ l e n e  CoPolymerr. Montecatlni 

J.  R. 856 355 Haar Co. 856 581 [Divided out of 856 733.1 856 136 

2-aryl-hexahydroquinoliZin~. Merrell & Co,. nyestuffs of the anthraquinone series. Cibs Ltd. Ethylenelbutene copolymers. ~onteca t in i  
W. S. 856 357 856 553 [Divided out of 856 733.1 856 737 

jr C A R B O Y  H A M P E R S  "VULCAN S A F E T Y  C R A T E S  
P A C K E D  C A R B O Y S  

HARRIS (LOSTOCK GRALAM) LTD. Lostock Gralarn, Northwich, Cheshire 
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CLASSIFIED 
ADVERTISEMENTS 
CLASSIFIED RATES : All sections Sd. per word. Minimum 81-. Three or more insertions 

4d. per word. Box Number 21- extra. 

SEMI-DISPLAY : 301- per inch. Three or more insertions 251- per inch. 

PATENTS & TRADE MARKS 
L .  

KINGS PATENT AGENCY, LTD. (B. T. King, A.1.Mech.E.. 
Patent Agent), 146a Queen Victoria Street, London, E.C.4. 
City 6161. Booklet on request. 

PLANT AND MACHINERY FOR SALE 

Baker-Perkins Class BB "Double Naben" Bladed Steam Jacketed 
Mixers. Four s i ze  12 and Three-size I I ,  of 20 and 8 gallons 
res~ectivelv. 
0 i i  ~ackeied Double Trough Mixer 48 in. by 36 in. by 29 in. deep. 
Paddle Blades. Bottom Outlets. 
Barron 'U' Sifter Mixer 96 in. by 33 in. by 33 in. with 10 H.P. 
A.C. Motor. 
Gardner 'U' Sifter-Mixers 66 in. by 24 in. by 24 in. with 5 H.P. 
A.C. Motors. Four available, of modern streamlined design. 
Horizontal 'U' Trough Mixers 48 in. by 18 in. by 22 in. Three 
-Tilting type, Paddle Blades. Glanded. 
Over-Arm Twin-Blade, Tilting, 30 gallon Mixers with 3 H.P. 
Geared Motors. Five available. 
Lying at our No. 2 Depot, Willow Tree Works, Swallowfield, 
Berkshire. 
Apply: Winkworth Maehiery Limited, 65 High Street, Staines, 
Mddlesex. Telephone 55951. 

PHONE 55298 STAINES 
Stainless Steel Duplex '2' blade Vacuum Mixer. 36 in. by 36 in. by 

36 in.-60 h.p. motor with elec. Vac. Pump. 
Stainless Steel Chilling/Drying Drum 33 in. by 26 in. dia. 
Stainless Steel 50 & 100 gall. Pasteurisers/Mixers, A.C. 
Stainless Steel Spherical Still 6 ft. 6 in. diam. 
Stainless Steel Tanks, 750 & 425 galls. 
Stainless Steel Jac. Cyl. Mixers 36 in. by 15 in. deep, A.C. (2). 
Autoclaves, Pumps, Fans, Hydros, Condensers, Tanks & Pans. 

Setirl for Lists 
HARRY H. CARDAM & CO. LTD. 
100 CHURCH STREET, STAINES 

FOR SALE 

PULVERISING of every description of chemical and other 
materials. Collections, storage, deliveries. THOMAS HILL- 
JONES. LIMITED. INVICTA WORKS. BOW COMMON 
LANE, LONDON, ~ . 3 .  (TELEPHONE: .EAST 3285.) 

PUBLIC APPOINTMENTS 

PHYSICIST, CHEMICAL OR MECHANICAL ENGINEER (as 
ScientificiSenior Scientific Officer) required at Fire Research 
Station, (D.S.I.R.), Elstree, Herts, to join group studying growth 
and spread of fire. Work includes study of effect of wind on fires 
between buildings. Wide interest in field of aerodynamics and 
combustion, and problems of scaling such phenomena desirable. 
Quals.: 1st or 2nd Class Hons. degree in Physics, Chemical or 
Mech. Eng. S.S.O. grade, min. 3 years post grad. exp., and over 
age 26. Salary (Men) S.O. £730-£1,205. S.S.O. £1,330-£1,640. 
Forms from Ministry of Labour, Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, quoting A.484iOA. 

SITUATIONS VACANT 

CHEMIST 
NYASALAND 

Qualifications: Applicants must possess First or good 
Second Class Honours degree in Chemistry, or an 
equivalent qualification. Experience in the inorganic 
analytical field and a knowledge of geochemical tech- 
niques would be an advantage. 

Age: 21-35. 

Duties: To take charge of Geological Survey Depart- 
ment's chemical laboratory and to undertake assaying 
and chemical testing of rocks, including full silicate rock 
analyses. 

Terms: On contract for one tour of 2 to 3 years in the 
first instance with gratuity payable on satisfactory 
completion. Salary, according to experience in the scale 
£1,145-£1,950. Free passages. Quarters at rental if 
available. Generous leave. 

Apply to Director of Recruitment, Colonial Office, 
London, S.W.l, stating full name, age, qualifications and 
experience and quoting BCD 105/4/04/FI. 

SCIENTIFIC ORmCER 
- . - . . --- . . . - . - required by the 

rDOM ATOMIC ENERGY AUTHORITY 
PERLMENTAL REACTOR ESTABLISHMENT, 

IHUKSO, CAITHNESS, SCOTLAND. 
to  ioin a team invmt~catinz the chemistrv o f  fast reactor fitel cvclep Thi. inclnarles , ~~- - . ~  ...... ~ .. 

veiorrr&t work & the oreoaration and rrost-irradiation 
.., . - ~ . - . . . . . - - -- 
rcxarch and dc process~~g  
t t f  plutonium fuels dl high letels o f  dclt\tly, on the e l l e l  urrddiatlon on chemlcill 
reactions and on the cllcmnstrv ol the acIlnlde\ ucnerallv. 
Applicants should have at leist a second clari honours degree in chemistry or 
eauivalent aualification. Some research exoerience in ohvsical or inoreanic 
chemistry is'desirahle. 

- .  
Salary-within the range £755-£1,250 according to age, qualifications and 
-"nelian*~ - . , .. . . . . .. -. 
Contr8hutory superannuatLon. Hovning asislance schemes. 
Hastel aisommodalion svailahle. 
Send porlcdrd for upplieal~un form quoting reference 157,38 to Personnel Manager 
at :,hove address. 

BOX NUMBERS : Reply c/o " Chernrcal Age" Bouverie House . Fleet Street EC4. 
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SITUATIONS VACANT: continued 

CHEMIST experienced in Animal Glue and/or Fats required jn 
Laboratory and Factory of old established manufacturers (In 
South). Housing accommodation with job. Pensionable appoint- 
ment. Age 25 to 45. Apply Box No. 3731 Chemical Age. 

ANALETICAL CHEMIST required for development of new 
methods and application of special techniques of analysis. 
Applicants should have Grad.R.1.C. or Hons. Degree. A 
knowledge of electronics would an advantage. Apply in 
writing giving details of age, expertence and qual~ficat~ons, to: 
Laboratories Superintendent, The British Cast, Iron Research 
Association, Bordesley Hall, Alvechurch, Nr. Blrmlngham. 

(1665) 

PREMISES FOR DISPOSAL 

FOR SALE 

Laboratory and Research Premises, Potton, Bedfordshire. 
23 acres of land with 8,000 sq. ft. of existing buildings. Planning 
permission for further 5,000 sq. ft. Building and I5 houses w~th 
garages. 
FREEHOLD £23,000. 

CHAMBERLAIN & WILLOWS, 
23, Moorgate, E.C.2. (MET. 8001) 

WANTED 

WANTED 

PYRIDINE 
SPOT LOTS OR REGULAR SUPPLIES OF WASTE 
OR CONTAMINATED PURE 2" PYRIDINE. 
ADVERTISER WILL PURCHASE OUTRIGHT OR 
PROVIDE A RECOVERY SERVICE. 

Box 3732 Chemical Age. 

WORK WANTED & OFFERED 

CRUSHWC, GRINDING, MIXING and DRYING for the trade 

NOW 
AVAILABLE 

REPRINTS 

of the exclusive 

CHEMICAL AGE Survey of 

N E W  C H E M I C A L  

PLANTS in the U.K. 

The demand for  extra  copies of t h e  

Survey has necessitated it being re- 

printed. Copies a r e  now available a t  

216 each. As supplies a r e  limited an 

early application is recommended. 

CHEMICAL AGE 
THE CRACK PULVERTSING MILLS LTD. 154 Fleet Street,  London, E.C.4. 

Plantation House, 
Mincing Lane, Telephone Fleet Street 3212 (26 lines) 

London, E.C.2 

THIS SYS'ITM OF STANDARD RECOMMENDATIONS 
for fire prevention was devised by the Kent County Brigade. 

Fire Prevention I . . . . . . . . streamlines paper work in the preparation of fire 
pre-rention reports.' Municipal Journal 

Standard ' . . . . . . . . intelligent standardization of form and wording 
makes for more efficient work all round.' T.L.S. 

Recommendations 8s. 6d. [postage paid] 

Published by ERNEST BENN LIMITED 
Bouverie House ' Fleet Street ' London ' EC4 
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Chemical Age Enquiry Service 
For fuller details of equipment, apparatus, chemicals etc., in the advertisement or editorial 
pages of Chemical Age, fill in the coupons below, ONE PER ENQUIRY, and 
return to us. 

Please send further details about.. .................................. 
................................................................ 
................................................................ 
mentioned on page. .......... .of tl~is issue. 

Name:. .............................. Position. ................. 
Firm. ........................................................... 
Address ........................................................ 
................................................................ 
Chemical Age Enquiry Service. 

Please send further details about. ................................... 
................................................................ 
................................................................ 
mentioned on page. .......... .of this issue. 

Name.. .............................. Position.. ................ 
Firm. ........................................................... 
Address ........................................................ 
................................................................ 
Chemical Age Enquiry Service. 

Please send further details about.. .................................. 
................................................................ 
................................................................ 
mentioned on page. .......... .of this issue. 

Name.. .............................. Position .................. 
Firm. ........................................................... 
Address ........................................................ 

................................................................. 
Chemical Age Enquiry Service. 

* Detach this page complete then fold as marked 
overleaf to use the post-paid reply folder 
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This is a special service for 
readers of 

CHEMICAL AGE 

a It is designed to give fuller 
ir t formation on equipment, 
apparatus, c h e m i c a l s  etc., 
m e n t i o n e d  i n  t h i s  issue-  
whether in the editorial text 
or in an advertisement 

Ch Cut out the whole of this page, 
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paid address on the outside 

Chemical Age 
154 Fleet Street, London, E.C.4 

Tel.: Fleet Street 3212 



J u l h m d h 2  GERMANYjRtG. TRADE.MARK,'PAT PEND. 

AUTOMATIC UNIVERSAL LABORATORY MILL 
( F e d e r a l  G e r m a n  P a t e n t s  a p p l i e d  for)  

The automatic "Pulverisette 2" (line pulveriser, mortar type with 

pestle) has been developed with regard to the practical needs of 

the chemid and has been tested in collaboration with experts in 

pulverising techniques. It is the ideal Universal Small Grinder for 

the modern laboratory. 

1 The grlnding pressure on the pestle can be varied up to 9 kg (-20 Ibr) by means of a slfdong wetghl so that the hard materlal to be ground can be 
pulver~sed wllh sorrespondlngly greater pressure and stlsky samples wlth less pressure (Fed. German patent applled lor). 

1 The ltnlng o l  the mortar bash reaches the vppw edge (being thus protested, centered and counterbalanced), mortar doubly covered by a plexl- 
.lass Ild and plexlglasr wlndow. Because of this double sower. there Is the posrlblllty of snalytlcally pure and tree 01 lo*. powdering of mordant. 
dustllke and hygr0~~0pIc  samples (In the atnmorphere of Inert gases]. (Fed. German patent applled b r ) .  

[ Pvlrerlslng Tlrne: Large pestle grlndlng surlace of 385 m.m.2 permltf~ng qulsk pulverlslng. Approximale pulverlrlng llmer Samples of 75 c.cm. 
malter ~ r e - c ~ ~ s h e d  lo  < 3 m.m. toedlng grain. pulvsr~red to analylfsal fineness (< 60p): Rocksalt: - 50 min.. Quartz rand: - 60 mln.. Coke: - 75 mln.. Carborundum: - 90 mln. Corundum: - 180 mln. 

1 The series-produced apparatus Is fitted wlth a tlming clock e l  no extra cost. Alter tllllng wlth the materlal to be ground and reltlng grlndlng tlrne 
and pressure the apparatus works automallsally wlthouf superrl.lon. 

I Encased modern and durfpcoof construetlon with large plertglass wlndow permlts the obs~crat lon of the pulverlslng process. 

1 Resistance to wear: By using an Agate mortar and Agate pestle the mlnimum possible abrarlon Is oblalned. 

1 In sonfrart l o  erushlng In a hand mortar, the use of a -Pulverlsette 2' for fins powdering means proper raltonall~atlon so that Ihs apparatus pays 
for ftrell wlthln s short Ilme. 

Reference Nr. 200 (D.C. m o t o r  2201380 Volt) 
201 (A.C. m o t o r  2201380 Volt) 
202 (A.C. m o t o r  11 0 V o l t )  

mounted round mortar, outer @ 180 m. m., Inner @ 135 m. m.. wllh pestle 70 m.m. 0. bullf-In three phase gear motor 75 Watt, 220 or 380 Volt (A.C. motor 
or other voltage on request). 

Volume: - 625 c.sm. Useful contents: - 75.100 s.sm. Feedlng grain .Ire < 4 m.m. 

Apparatus: net 30 kg (= 66 Ibr), mea~ucamenls: 55 r 30 x 45 sm. ( =  2'2 r 12 x 18-) 

Wooden Box :  gross 45 kg (- 100 Ibr), mearurementr~ 60 i 45 x 55 sm. (= 24 x 18 x 22-) 

Cholca o l  grlndlng parts: 
Fl t t~ng wlth hard porselaln grinding parts wlll do lor nwmal rtrerr. Mortar and peslle made of B~arl l lan agate recommended I1 purity of  analysls 
(mlnlmum abrasion) Is requlred or In  care ot eonllnuous pulveclslng 01 samples of hard pulverlslng materlalr, because (second to knock-senrltlrs 
and expensive hardmetal tungrfen carbide), fhe homogeneous gem agate represents the most rolld substance agslnsl abrasion. 

Hauptstrasse 542 

Idar-Obentein 1 . 

l NTERCHANGEABLE PU LVER lZ l  N G  ACCESSORIES  

Phone 2570- 

Scraper 

net gr 1 Ref. Nr 

Abraslon 

strong 

msdlvrn 

medlum 

weak 

very weak 

Ref. Nr. 
of complete 
grlndlng set 

210 

220 

230 

240 

250 

10 

10 

10 

10 

10 

Type o f  Materlal used for the 
pulverlzlng aecsrrorlsr 

Mortar H a r d  Porse la ln  
Pestle Hard Porselaln 
Scraper Vulkollan 

Mortar C h ~ o m i u m  S1.d (CI-NI) 
Peslla Chromlum Steel 
Scraper Vulkollan 

Mortar 'AF-Slntered-Sapphire' (A12 0 3 )  

Pestle 'AF-Slnfered-Sapphire' 
Scraper Vvlkollan 

Morla. Agate  (Sf 01) 

Pestle Agate 
Scraper Vulkollan 

Modar Hmrdme1al (Tung=ten Cavblde) 
Pestle Hardmetal 
Scraper Vulkollan 

2103 

2103 

21 03 

21 03 

21 03 

Mortar In 
Alu.Mountlng 

net kg 1 Rel. Nr. 

Pedle 

net gr I Rel. Nr. 

2,5 

4.1 

2,9 

2,8 

6 

600 

1800 

900 

600 

2000 

2101 

2201 

2301 

2401 

2501 

2102 

Z M  

2302 

24M 

2502 
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For  gene ra l  use i n  t h e  laboratory  f o r  in termi t tent  pu lver is ing 

o f  a l l  k inds o f  ma te r i a l  u p  t o  analyt ical f ineness (< 60 I*). 

espec ia l ly  f o r  

1 organic and Inorganic substances 

e. g. Madlcamentr 
Sugar 
Alumlnla 
Pigments 

Slllsates 
Metalllo Powders 

1 all klnds of raw and synlhetic malerlalr 

e. g. Gypsum 
Llme 
Enamel 
Glass 
Ova.1. 

Ceramlcs 
Cement 
Slag 

I samples of hard mlnersls (rocks) 
(up to Mohs-hardness 9 Inclurlre) 

I quallty samples of soks and coal 

1 dusfllke and dangerous substances 

p l h d d h z 2  CIIMAN" PEG TRADE MA8X PAT P I N D  

Vo lume :  - 625 c. cm. (= 38 cu. in.) 

AUTOMATIC 
UNIVERSAL LABORATORY MILL 

(Germ.  Fed. Patents app l i ed  for) 

ser ies-produced w i t h  automat ic  c lock a t  n o  ext ra  cost: 

Timed al 55 mln. pulverislng tlme 

Use fu l  capac i ty :  - 7 5 - 1 0 0  c. cm. (= 4 112 -6  cu. in.) 
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TANTI R O N  
Tantiron, the registered trade name applied to Silicon Iron 
Castings, was first cast and produced on a commercial scale 
by The Lennox Foundry Co. before 1910, so we are well 
justified in our claim that it is the first-and still the best- 
corrosion resisting, high silicon iron. 
Tantiron is manufactured into Pumps, Valves, Dephlegma- 
tors, Pipes, Cocks, Absorption Towers, Pans, Reaction 
Vessels, Coolers, etc. 
Tantiron resists most of the known persistant corrosive 
agents. 
Tantiron Effluent Pipswork is essential in chemical works and 
laboratories or where drainage systems must last a lifetime 
or more. 

- - 

N N O X  F O U N D R Y  C O .  L T D .  
Tantiron Foundry. Glenville Grove. London. S.E.8 

S I L I C O N  I R O N  

Immediate Delivery 
From London 

GLYCOL ETHERS 

Hydrometers.. . 
PLAIN AND COMBINED FORMS. 
PRECISION TYPES FOR SPECIFIC 

GRAVITY. DENSITY AND ALL 
ARBITRARY SCALES. 

MADE TO I.P., B.S.. S.T.P.T.C. 
AND A.S.T.M. SPECIFICA- 

TIONS. 

Thermometers.. . 
HIGH-PRECISION INSTRUMENTS 
FOR SCIENTIFIC RESEARCH- 
ANSCHUTZ. CALORIMETER AND Combined 

SECONDARY STANDARDS. A.P.I. Hydrometer 

Instruments N.P.L. Certified if required 

G. H. ZEAL LTD. 
Lombard  Road, Morden Road, London,  S.W. 19 

'PHONE: 'GRAMS: 
LIBERTY 2283/4/5/6 ZEALDOM, SOUPHONE. LONDON 
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always in the public eye 

A R u  STEEL DRUM 

is more than a container - it  is a travelling posler. 

Have your drums lithographed in any number of colours 

with your own design, and 

LET )-OUR PRODUCT SELL ITSELF 

-, ... . *- 

-- ,** --- 

'I IT 'LlM ITED] ~ t .  Vtntenr', Work\, Hrt$tol 2. 
Telephone 77601. C;rr:r?i\ 1-1 w ~ h r  Brtrtol 
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