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SEE EMlL CATALOGUE NO. 7 

Functional design is the unique element in the E-MIL formula. Whilst "high 

quality" is essential the words do not  convey very much, and it is not surprising 
that "accuracy" tends t o  be taken for granted when considering the best labora- 

t s ry  glassware. 

Functional design. o n  the other hand, is an outstanding E-MIL characteristic 

ensuring strength (and really rugged construction where it is needed). trouble- 

free and efficient usage, and longer life. 

Functional design results in apparatus which fulfils the requirements of the modern 

chemist and scientist in every way-and ensures also that E-MIL maintains its 

foremost position in the field of laboratory glassware. 

E-MIL LABORATORY GLASSWARE 
Available from J@gra\wy ru~d&rs. in.4p.cpuntriur 

1 a 

- I ..= .". . 

H. J. ELLIOTT LTD., TREFOREST INDUSTRIAL E S T A Y ~  PONTYPRIDD, GLAMORGANS 
E - Y 1 - ! U - 
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Gas-Burn t 

LIME 
for all purposes 

(Calcium Oxide) 
of the highest commercial quality, in lumps 

o r  in coarse powder form 

, - - -  < ' - - -  . A - - 
(Calcrurn Hydrox~de) 

In Standard and Superfine grades t o  meet 
most ~ndustr~al  requirements 

Agents: D U R H A M  R A W  MATERIALS, LTD.. 
1-4 Great Tower Street. L O N D O N .  E.C.3 

ULTRASORB 
A C T I V A T E D  C A R B O N  

ULTRASORB carbons are available for recovery of most industrial 
solvents, benzole extraction, water purification and other gas and 

liquid phase applications 

BRITISH 
CARBO NORlT UNION LIMITED 
L O N D O N  ROAD . WEST THURROCK . ESSEX 
Telegrams: ' BRICARBUN GRAYS.' Telephone: GRAYS THURROCK 4845 

C A R B O  - U N I O N  - W H E S S O E  
Activated Carbon Recovery Plant for the purification of 

gases and the recovery of vapour phase solvents .*. . . . . . . . . . . . . . . . . . 
Whessoi.tid: l:"fl&rlington Co. Durham 
Cables: Whessoe Darlington . . . Telephone: Darlington 5315 ?. 
, L O N ~ O N  ' .OFFICE -. ZS. - Y ~ C T O R I A  STREET. S.W. I .  

. . . . 
. . . ., ABBEY 3881 
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TEMPERATURE TRANSMITTER 

STABLE IN OPERATION 
HIGH IN ACCURACY 

~ S A T I L E  IN APPLICATION 
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The first figures refer to ndverti.sernent in Chemical Age Year Book, the second 10 /he crirrent issue 
- -- - 

Pr1gc 
British Thomson-Houston Co. Ltd. - 
British Titan Products Co., Ltd. - 
Broadbent, Thomas, & Sons, Ltd. - 
Brotherhood. Peter, Ltd. - 
Brotherton & Co., Ltd. 
Brough, E. A., & Co., Ltd. - 
Browns Foundry Co., Ltd. - 
Brush Design Group, The - 
Bryan Donkin Co., Ltd., The - 
Bue11 (1952) Ltd. - 
Burnett & Rolfe Ltd. - 
Butterworths Scientific Publications - 
Butterfield, W. P., Ltd. - 
Calder Vale Glassworks Ltd. 1066 
Callow, F. E. (Engineers) Ltd. - 
Callow Rock Lime Co. Ltd. The cov. ii 
Candy Filter Co., Ltd., The - 
Cannon (C. P.) Ltd. - 
Carbon Dioxide Co., The - 
Carmichael, John R., Ltd. .. 
Catalin Ltd. -.. 
Catterson-Smith, R. M. Ltd. 1086 
Chapman & Hall Ltd. 
Chemical Construction 

(Great Britain) Ltd. - 
Chemical Workers' Union. The - 

Chemicals & Feeds Ltd. - 
Chemitrade Ltd. - 
Chesterfield Tube Co.. Ltd., Thc - 

Ciech (Poland) - 
Cinema Television Ltd. - 
Clark. T. C., & Co., Ltd. - 
Classified Advertisements 

1126, 1127, 1128 
Clayton Dyestuffs Co. Ltd. The - 
Clayton, Son & Co.. Ltd. - 
Clvdesdale Chemical Co. Ltd. 1084 

1 D i m e  & Stone Co,, 225 A.P.V. Co., Ltd., The - 
344 AcaIor (1948) Ltd. - 
209 Accr~neton Brick & Tile Co.. Dring & Page Ltd. 

Drummond Patents Ltd. ~ t d . , ~ h e  
176 Adequate Weighers Ltd. 

Aero Research Ltd. 
Dryden, T., Ltd. 
Dunlop Rubber Co., Ltd. 
Dutt, P. K., & Co., Ltd. 
E.D.C., Ltd. 
Ediqon Swan Electric Co., Ltd., 
Electric Resistance Furnace 

223 Almer Products Ltd. 
159 Albany Eng~neering Co. Ltd. The 

Alexander, Herbert, & Co., Ltd. 
165 Allen, Edgar, & Co., Ltd. 
364 Alumina Co.. Ltd.. The 

The - 
:ov. iii 
- 
- 

Co. Ltd. 
268 Electronic Switchgear (London) Ltd 
244 Electrothermal Engineering Ltd. 
B/Mk. Elliott, H. J., Ltd. Front cov. 

328 ~malgamated oxides (1939) Ltd. 
306 Armour & Co., Ltd. 
G/Cd. Ashmore, Benson, Pease & Co. 
189 Ashworth, Arthur, Ltd. 

Associated Lead Mfrs. Ltd. 
Emcer Products 
Enamelled Metal Products Ltd. 

166 English Glass Co., Ltd., The 
GICd. Erinoid Ltd. 
207 Evered & Co., Ltd. 
280 Farnell Carbons Ltd. 

Fawcett Finnev Ltd. 

G/Cd. Audley Engineering Co., Ltd. 
146 Autometric Pumps Ltd. 
212 B. A. Holland Engineering Co., 

Ltd.. The 
282 ~ a k e r  'Pd&ins Ltd. 
324 Baker Platinum Division. Eneel- Ferris, J. & E.: Ltd. 

Film Cooling Towers (1925) Ltd. 
Foxboro-Yoxall Ltd. 
Fraser. W. J.. & Co., Ltd. 
Fuller's Earth Union Ltd.. The 

. - 
' hard Industries Ltd. 

233 Balfour. Henry. & Co. 
210 Barclav Kelleit & : Co., Ltd. 
250 ~ennei t ,  Sons & Shears Ltd. 
G/Cd. Berk, F. W. & Co., Ltd. 
242 Beryll~um & Copper Alloy5 

(Safety Tools) Ltd. 

Gallenkamp, A., & Co.. Ltd. 
Gas Council, The 
Geigy Pharmaceutical Co.. Ltd. 
General Electric Co.. Ltd. 
Glebe Mines Limited 
Goodyear (Export Division) Ltd. 
Gowlands Ltd. 
Graviner Mfg. Co., Ltd. 
Grazebrook, M. & W., Ltd. 
Greeff, R. W., & Co.. Ltd. 
Grindley & Co., Ltd. 
Hackbridge & Hewittic Electric 

Bivac Air Co. Ltd. 
270 Black, B., & Son, Ltd. 
204 Blundell & Crompton Ltd. 
148 Borax Consolidated Ltd. 

Borax & Chemicals Ltd. 1086 
289 Boulton, William, Ltd. - 

228 Bowmans Chemicals Ltd. - 
270 Braby. Fredk., & Co., Ltd. 1067 
183 Bramigk & Co., Ltd. - 

British Acheson Electrodes Ltd. 1091 
224 British Arca Regulators Ltd. - 
217 British Carbo Norit Union Ltd. cov. ii 

British Ceca Co., Ltd., The - 
216 British Chrome & Chemicals Ltd. 

(London) - 
230 British Chrome & Chemicals 

~ G d e  Tube Forgings Ltd. -- 
Cole, R. H., & Co., Ltd. - 
Cole & Wilson Ltd. - 

Co., Ltd. 
Haller & Phillips Ltd. 
Hanovia Lamps 
Hanson Books 

Collins Improved Firebars Ltd. 
Colt Ventilation Ltd. 
Comet Pump & Eng. Co. Ltd. The 
Controlled Convection Drying Co. 
Cook, Troughton & Sims Ltd. 
Costain-John Brown Ltd. 
Crofts (Engineers) Ltd. 
Cromil & Piercy Ltd. 
Cruickshank, R., Ltd. 
Curran, Edward, Engineering Ltd. 
Cyanamid Products Ltd. 
Cyclops Engineering Co. Ltd. The 
Cygnet Joinery Ltd. 
Danks of Netherton Ltd. 
Davey, Paxman & Co., Ltd. 
Dawson, McDonald & Dawson Ltd 
Derby Luminescents Ltd. 
Dorr-Oliver Co., Ltd. 
Douglas, William, & Sons Ltd. 

Harris (Lostock Gralam) Ltd. 
Haworth, F. (A.R.C.) Ltd. 
Hearson, Charles, & Co., Ltd. 
Herbert, Alfred. Ltd. 
Hickson & Welch Ltd. 
Holroyd. John, & Co., Ltd. 
Honeywill & Stein Ltd. 
Hopkin & Williams Ltd. 
Humphreys & Glasgow Ltd. 
Huntington, Heberlein & Co. Ltd., 
I.C.I. Billingham Organic 
I.C.I. General Chemicals Florube 
I.C.I. Plastics-Darvic 
I.C.I. Plastics-Fluon. 
I.C.I. Ltd., (Plastics Division) 
Im~erial  Chemical Industries Ltd. 

Ltd. (Lancs) 
British Drug Houses Ltd., The 
British Geon Limited 

8 British Industrial Solvents 
236 & 237 British Laboratory Ware 

Association Ltd. 
275 British LaBour Pump Co., Ltd. 
240 British Lead Mills Ltd. 
360 British Railway Traffic & Electric 

Co., Ltd. 
Spine British Resin Products Ltd. 
172 British Rototherm Co., Ltd., The 
227 British Steam Specialties Ltd. 
168 British Tar Products Ltd. 

CALDER VALE 
GLASSWORKS LTD 
Calder Vale Rd. Wakefield Yorks 

TEL. WAKEFIELD 3857 . S P E C l A L l S r S  I N  . 
Carboys Demijohns 

Winchesters 

- 

Errablizhcd 1725 Tclephonc$ 

BY Appopo$tmen~ to fhc H o p  3618 
Board of Currow & Excise Hop 4793 

Hydrometers, Thermometers 
Gauging Instruments 

and Graduated Glassware 

DRING & F A G E  LTD. 
150 - 152 T O O L E Y  S T R E E T  

LONDON S.E.1 

PLEASE SEND FOR O U R  LATEST CATALOGUE 
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INDEX TO ADVERTISERS 
T/IC first f i ~ r o  (,.Y n f i r  to 

Page Page 
157 Imperial Smelting Corporation 

(Sales) Ltd. cov. iv 
International Combustion Group - 
Isopad Ltd. 
Jackson, Henry (Liverpool) Ltd. 
Jackson, I. G., & Crockatt Ltd. 
Jenkins, Robert, & Co., Ltd. 
Jenkinson. W. G., Ltd. 
Jobling, James A., & Co., Ltd. 
Johnson Matthey & Co., Ltd. 
Johnson, S. H., & Co., Ltd. 
Johnsons of Hendon Ltd. 

267 Jones, Tate & Co., Ltd. 
228 K.D.G. Instruments Ltd. 
178 K. W. Chemicals Ltd. 

Kaylene (Chemicals) Ltd. - 
2 Keith Blackman Ltd. - 

278 Kernick & Son Ltd. - 
395 Kestner Evaporator & Engineering - 

Co., Ltd.(lndi~strial Safety) - 
395 Kestner Evaoorator & Eneineer- 

i n g c o ,  ~ t h .  
Key Engineering Co., Ltd. 
Kier, J. L., & Co., Ltd. 
Kleen-e-ze Brush Co., Ltd. 
Lankro Chemicals Ltd. 
Laporte Chemicals Ltd. 
Lavino (London) Ltd. 
Leda Chemicals Ltd. 

The 
- 

cov. ii 
- 
- 
- 
- 

264 Leek Chemicals Ltd. 
162 Leigh & Sons Metal Works Ltd. 

Lennig, Charles, & Co. (Great 
Britain) Ltd. 

Lennox Foundry Co., Ltd. 
219 Light, L., & Co., Ltd. 
274 Lind, Peter, & Co., Ltd. 
Cover London Aluminium Co. Ltd. The 

Longman Green & Co., Ltd. 
278 Lord, John L., & Son 
190 Machinery (Continental) Ltd. 
257 Mallinson & Efkersley Ltd. 

Manesty Machines 
342 Marchon Products Ltd. 
226 Marco Convevor & Ene. Co. Ltd. 
168 Matthews & qates ~ t d r  - 

May & Baker Ltd. - 
173 Measuring & Scientific Equip- 

ment Ltd. 1029 
Meigh Castings Ltd. - 

Cover Metal Containers Ltd. - 
Metalfiltration Co., Ltd. - 

G/Cd. Metalock (Britain) Ltd. 1072 
174 Metcalf & Co. - 

Metropolitan-Vickers Electrical 
Co., Ltd. - 

178 Middleton & Co., Ltd. 1084 
Mills Packard Construction Co., Ltd. - 

215 Mine Safety Appliances Co. Ltd. - 
Mirrless Watson & Co. Ltd. The - 

ALL GRADES 

ALL TRADES 

advm.risen~cnr III Chemical Age Year Book, the 

Page Page 
180 Mirvale Chemical Co., Ltd. - 
254 Mitchell Cotts & Co., Ltd. - 

Mond Nickel Co., Ltd., The - 
Monsanto Chemicals Ltd. - 
Morgan Crucible Co., Ltd., The - 

200 Moritz Chemical Engineering 
- Co., Ltd. 

181 Neckar Water Softener Co. Ltd. 1076 
268 Nederlandse Emballage Ondeer- 

neming Gebr. de Wilde N.V. - 
221 Negretti & Zambra Ltd. - 

New Metals & Chemicals Ltd. - 
Newnes, George & Co., Ltd. - 

276 & 277 Newton Chambers & Co. Ltd. - 
239 Nicolson, W. B. (Scientific 

Instruments) Ltd. - 
177 Nordac Ltd. - 
21 1 North Thanies Gas Board - 
194 Northern Malleable Foundry , 

Co., Ltd. The - 
179 Northey Rotary Compressors Ltd. - 

- Nu-Swift Ltd. 
296 Palfrey, William, Ltd. - 

Paper Goods Manufacturing 
Co., Ltd. - 

Pascall Engineering Co. Ltd. The cov. iii 
6 Paterson Engineering Co. Ltd. The - 

287 Peabody Ltd. - 
Penrhyn Quarries Ltd. - 

320 & 368 Permutit Co., Ltd. The - 
G/Cd.Petrocarbon Developments Ltd. - 

Petrochemicals Ltd. - 
340 Pool, J. F., Ltd. - 

Pott, Cassels & Williamson - 
358 Powell Duffryn Carbon Products Ltd. 

1079 
GICd. Power-Gas Corporation, Ltd. The - 

- 169 Price Stutfield & Co., Ltd. 
Prodorite Ltd. - 

242 Production Chemicals (Rochdale) 
Ltd. - 

261 Pye. W. G., & Co., Ltd. - 
Pyrethrum Board of Kenya - 
Q.V.F. Ltd. - 

314 Reads Ltd. - 
Richmond Welding Co., Ltd. - 
Robinson, F., & Co., Ltd. - 

GICd. Rose, Downs&Thompson Ltd. - 
230 Rotometer Manufacturing Co. Ltd. - 
167 St. Helenscable& Rubber Co. Ltd. 1073 
269 Sandiacre Screw Co. Ltd. The - 
182 Scientific Glass-Blowing Co. The - 
285 Shaw Petrie Ltd. - 
255 Sheepbridge Alloy Castings Ltd. - 
356 Shell Chemical Co., Ltd. 1075 
256 Siebe, Gorman & Co., Ltd. - 

Sigma Instrument Co. Ltd., The 1070 
350 Sigmund Pumps Ltd. - 

Simon, Richard, &Sons, Ltd. - 

sero~rrl to thc crrrent issue 
- - - - - - - -- - 

Page Page 
344 Southern Instruments Computer - 

Division 1073 
338 Spencer Chapman & Messel Ltd. 1088 

Stabilag Co., Ltd., The - 
396 Stanton Instruments Ltd. - 

Staveley Iron & Chemical Co. Ltd. 1083 
212 Steel, J .  M., & Co., Ltd. - 

Stockdale Engineering Co., Ltd. - 
Stonehouse Paper & Bags Mills - 
Streamline Filters Ltd. - 
Sturge, John & E., Ltd. - 

251 Sutcl~Ke Speakman & Co., Ltd. - 
279 Taylor Rustless Fittings Co.. Ltd. 1078 
235 Tenaplas Sales Ltd. - 
218 Thermal Syndicate Ltd., The - 
196 Thomas & Bishop Ltd. - 

Thomason, W., & Sons Ltd. - 
145 Thompson, John (Dudley) Ltd. - 

Todd Bros. (St. Helens & Widnes) Ltd. - 
198 Towers, J. W., & Co., Ltd. 1074 

Townson & Mercer Ltd. 1085 
197 Trent Valve Co., Ltd. - 
160 Tungstone Products Ltd. - 
259 Unifloc Ltd. - 

Unilever Ltd. - 
United Coke &Chemicals Co. Ltd. 

247 United Filters & Engineering Ltd. - 
United Kingdom Atomic Energy - 

Authority - 
Vaughan Crane Co., Ltd. - 

192 W.E.X. Traders Ltd. - 
241 Walker Extract & Chemical Co. Ltd. - 

Wallach Bros. Ltd. - 
263 Waller, George & Son Ltd. 1074 
161 Walley, A. L. - 
162 Wallis, Charles, & Sons (Sacks) Ltd. - 

Ward, Thos. W., Ltd. I 089 
185 Watson, Laidlaw & Co., Ltd. - 
260 Wells, A. C., & Co., Ltd. - 
182 Wengers Ltd. - 
217 Whessoe Ltd. - 
196 Whitaker, B., & Sons Ltd. cov. iii 

WhiteElectrical Instrument Co.,Ltd. 1080 
163 Widnes Foundry & Engineering 

Co., Ltd. - 
Wilkinson, James, & Son, Ltd. - 

186 Wilkinson Rubber Linatex Ltd. - 
273 Willcox, W. H. & Co. Ltd. - 
194 Williams & ~ a k e s  (E&.) Ltd. - 
172 Wilson, kdward, & Son Ltd. - 
268 Wilde, Gebr. De Nederlandse 

Emballage Ondernemming N.V. - 
220 Wood, Harold, & Sons Ltd. - 
184 Worcester Royal Porcelain Co., 

Ltd., The - 
Worthington-Simpson Ltd. 1090 

281 Wynn (Valves) Ltd. - 
225 Yorkshire Tar Distillers Ltd. - 
226 Zeal. G. H.. Ltd. 1086 

FARNELL CARBONS LIMITED 
CONDUIT ROAD, PLUMSTEAD, LONDON, S.E.18 

Woolwich 1158 (2 lines) Scofor, Wol, London 
5 Grosvenor Gardens, London, S.W.1 

Decolorising CARBON 
HIGHEST EFFICIENCY 

LOWEST PRICES 

Granular Carbon for Solvent Recovery 
Regeneration of Spent Carbon 

Write for samples and quotations. 

KEEBUSH 
Keebush is an acid-resisting constructional material 
used for the construction of tanks, pumps, pipes, valves, 
fans, etc. It is completely inert to most commercial acids; 
Is unaffected by temperatures up to  130°C; possesses a 
relatively high mechanical strength, and is unaffected by 
thermal shock. It is being used in most Industries whera 
acids are also being used. Write for particulars to- 
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WITH THREE-AXIS 

U N I V E R S A L  STAGE 
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SIGMA INTRODUCES THE WORLD'S FIRST RECORDER OF 

WOBBE INDEX 

It is appreciated that complete control o f  calorific value alone 

does not answer all consumers' problems regarding efficiency of 

appliances. By recording and, if necessary, by providing apparatus 

t o  control Wobbe index we can help you t o  overcome them. 

P L E A S E  A S K  F O R  F U L L  D E T A I L S  

S I G M A - M A - K E R S  OF B R I T I S H  P R E C I S I O N  
INSTRUMENTS FOR THE GAS AND ALLIED INDUSTRIES 

I N S T R U M E N T  C O .  L I M I T E D  

SPRING ROAD - LETCHWORTH - HERTS 
Phone: LetchworthII845 (3 liner) Grams. Sipma. Letchworth 

Filter Cloth made up into press cloths 
and bags in Cotton, Nylon,Terylene, 
P.V.C., Jute and other fibres. 
Filter Papers cut and punched for 
any purpose. 

Chemical Engineers CARPENTERS ROAD ' LONDON ' E.15 
Telephone: MARylnnd 7431 (6 li,,rs) Tcl<groms: F,ltrum. Emphone. London. 

OVERSEAS AGENTS 
AUSTRALIA CANADA 
Swilt B Ca. (Ply.) Ltd., Dominion Scott Bsrroo Ltd.. 
Geelone House. 26-30 Clarence Street. 629 Eastern Avenue. 

SOUTH AFRICA 
The Dryden Engineering Ca. (Ply.) Ltd.. 
Prcrton House. P.O. Box 815. 

~ydney; New South Wales. Toronto. 2. Sdby. Johannesburg. 
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Individual1 y 1 Planned I 
Laboratories 

designed for your requirements 

O u r  modern laboratories are 
individually planned and designed 
for their particular purposes in 
Research. Industry, Education and 
Medicine; they can also be 
planned with a view t o  future 
rearrangements. Sixty years' 
widespread experience enables 
us t o  offer suggestions and designs 
based on the best of present- 
day developments. 

I Laboratories recently equipped 
by us. I . Research and Routine . . . . . . 

I Petrochemtcalr Ltd.. Manchester - Botany and Physics . . . Unlvers~ty 
College, London. 
Pathological.. . Radcliffe Infirmary 
Oxford ' ' Routine . . . . . . May and Baker, 
Dagenham. 

1 ' Research and Routine . . . Inter- 
national Chemical Co., London. 
Chemistry and Physics.. . Univer- 

, sity College, Hull. 

I Consult our Techn~cal Department 
wlthout obligation. 

C H A N C E S  H E A R S O N  
Ri (In. Lltl. 

Laboratory furnirhcrs &apparatus manufaclurers I 
88 WILLOW WALK, BERMONDSEY, 

LONDON, S.E.1. ' Telephone : BCRmondocy 4494 (4 lines) I 
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REPAIRS ON SITE 

COLD REPAIRS 

a ENQUIRIES 

GRAND BUILDINGS TRAFALGAR SQ LONDON W.C.2 
Tel : WHltehall 890215 Cables : Metlokcast, Rand, London 
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progress in polarography 
jr Speedy direct or derivative operation. * Direct reading from scale eliminates 

geometrical construction. * Greater resolution due  t o  formation of 
Peaked Polarograms. 

jt Polarograms reproduced every seven 
seconds. 

jt Increased sensitivity enables accurate 
determinations at  concentrations of 
fractions of a microgram per millilitre. 

with the  
cathode ray po larograph  

you have the ultimate in Polarographic 
technique, without undue complexity 
of control. Suitable for research or routine, 
it is supplied complete with its Electrode 
Stand which includes a thermostatically- 
controlled tank, provision for simultaneous 
de-gassing of the three cells and easy 
means of raising and lowering the electrode 
in the solutions under tcst. Oscilloscope 
cameras may be obtained as extras. We 
offer an applications advisory service together 
with demonstrations on your samples. 

Brochure 105 sent on request 

SOUTHERN INSTRUMENTS COMPUTER DIVISION. 
P R O P R I L T O R  S O U T H E R N  INSTRUMENTS LTD. 

CAMBERLEY, SURREY. 
TEL : CAMBERLEY 2230 (3 l i ne r )  

s o l v e s  
C o r r o s i o n  p r o b l e m s  

I n  finding the right answer t o  many different plant- 

protection problems, St. Hclens have developed nine 

comprehensive groups of natural rubber and synthetic 

compounds, including:- 

r--------------------------' . HEAT-RESISTING NATURAL RUBBER j 
for application where clcvated temperature 1 

I conditions exist-up t o  r l z "  F. (too" C.). I 
I I ------------- ----- I  

Other 'Cabtyrit' compounds include Natural Rubber, 
Abrasion-resistin Natural Rubbcr, Ehonitc (Ilard nr 
Plcxihle), P<,lychloroprcnc (Neoprene), I'olyvinyl 
Chluridc (P.V.C.) and Butyl. 

St. Ifelens will be pleased to advise as to rhc most 
suitable compound for your particular purpose. 

PI~are  nrk /or I ~ t ~ r a t ~ i r e  or .r?11d dpfnifr of req1#irenlenll. 

ST. HELENS 
Technologists i t  Rubber & Synthetics 

St. Helens Cable &Rubber Co. Ltd., Slough, Bucks. 

Telephone : Slough 20333 
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Towers Portable Gas Estimator 
For CO, CO,, NH,, H2S, etc. 

* RANGE 5 to  100 PARTS PER MILLION * ACCURACY 1 2 %  

An instrument developed by I.C.I. Ltd., Billingham, for 

the estimation of low concentratiotis of gas in gas mixtures. 

The gas mixture is passed through a cell containing a standard 

solution and the change in conductivity measured to determine 

the concentration of gas. The illustration shows the con- 

ductivity unit and the oxidation unit required to convert 

CO to CO,. 

May n,c send j>ou full &tails? 

J. W. TOWERS & CO. LTD. 
Head ORcc and Works: WIDNES, Lancs. 

MANCHESTER LIVERPOOL 

44, Chapel Street, Salford 3. 134, Brownlow Hill 
STOCKTON LONDON 

28, Bridge Road Industrial Estate, Uxbridge 

For Gases 
or 

Air 

EXHAUSTERS 
BLOWERS 

BOOSTERS 
COMPRESSORS 

W e  have built all these throughout the present century, and before. 

W e  know how to build them. 

Telephone: GEORGE WALLER & SON, LTD. Br1mscombsZ3OI 

PHCENIX IRON WORKS, STROUD, GLOS. Telegrams: 
Waller Stroud 
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"Boy, name some of the chemical INTERMEDIATES." 

" E r  . . Allylchioride kliylalcohol Diisobutylene 

Tertiarybutylalcohol . . . 11 

" Enough ! What are they used for? " 

"S i r  ! I have no idea. For information 

of that  nature I would communicate w i t h  one 

of $he biggest manufacturers . . . 

SHELL CHEMICALS 

SHELL CHEMICAL COMPANY LIMITED 

15-17, Gt. Marlborough Street, London, W.1. Tel.: c ~ n r a r d  0666. 

Srrles Ofices: 

LONDON : Walter House, Bedford Street, W.C.2. Tel.: T E M ~ ! ~  Bar 4455. 

MANCHESTER : 144-6, Deansgate. Tel.: Deansgate, 6451. 
BIRMINGHAM : 14-20, Corporation Street, 2. Tel.: Midland 6954-8. 

GLASGOW : 124, St. Vincent Street, C.2. Tel.: Glasgow Central 9561. 

BELFAST : 35-37. Boyne Square. Tel.: Belfast 20081. 
DUBLIN : 53, Middle Abbey Street. Tel.: Dublin 45775. 
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Ion exchange is  the answer 

to all requirements for water 

of distilled quality. 

Typical plants employing 

various methods . . . . fully 

described in our literature 

available on request. 

TANTI R O N  
Tantiron, the registered trade name applied t o  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- 
high silicon resisting iron. 
Tantiron is manufactured into Pumps, Valves. Dephlegma- 
tors, Pipes, Cocks, Absorption Towers, Pans, Reaction 
Vessels, Coolers, etc. 
Tantiron resists most of the known persistent corrosive 

S I L l C O N  I R O N  

agents. - 
Tantiron Pipes, Valves and Fittings are subject t o  a hydraulic 
tert before despatch and test certificates furnished when 
requested. 

- -- 

L E N N O X  F O U N D R Y  C O .  L T D .  
Tantiron Foundry, Glenville Grove, London, S.E.8 
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-9 83 51,1 FE e g f ~ ,  1 Laboratory apparatus 

JMC platinum apparatus and electrodes for chemical and 

electrochemical analysis are available as standard or 

special designs for every application. Behind their 

production lie both sound theoretical considerations and 

wide practical experience of the employment of platinum 

apparatus and of users' requirements. 

Book1c.t.s 1710 crrrtl 1720, tlescrihin~: the runges of platinrrfrr 

eqrtip~i~erlt avrrilable, ore free on request. 

Johnson @$ Matthey 
JOHNSON, MATTHEY & CO., LTD., HATTON GARDEN, LONDON, E.C.1 

Telephone : Holborn 6989. . Vittorio Street, Birmingham. I. Telephone : Central 8004 
75-79 Eyre Street, Shefield, I. Telephone : 29212 

Al 
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The unisue ' hondilob' 
COMPACT, light, vibrationless, this sturdy stirrer motor has 

a HOLLOW SHAFT-can be fitted rapidly with any one stirrer 

set. lnsert magnetic rotor and it becon~es a fully adjustable 

magnetic stirrer-a push-fit chuck and it's a conventional 

stirrer. Fit pulley to convert to handy driving unit. 

SPEEl)j1200 r.p.m. (r.m Irc reduced hy rheostat) 

C'Al'A('1TY Anv \!r.tigltt 0.615 cm.  dia. rcld. 

Set7d for jiill tli~tails. 

A .  G A L L E N K A M  I' 8; C O  L T I ) . .  S U N  S T R E E T .  L O N D O N .  I .('.Z * Immclrion dcpth c.!n Ir .!dtu\led ~ ! > \ l d n t l y  

Tcl: Bishopsgntc Oh51 Grams: Gallcnkamp, Stock, I.ontlot~ * A\.tllrble a\ L I I  or in sep:tr;lte p;trt\ 

fa Stainless Steel W a n t  and FIoUott>ore 
\ 

I 
I We are manufacturers of a I 

wide range of holloware in stain- 
less steel which finds use, because 
of its resistance to many forms 
of chemical attack, in dye works, 
chemical factories, food factories, 
laboratories and, because of its 
inherent cleanliness, in hospitals. 

We are also plant manufacturers in stainless steel, and 
will be pleased to have your enquiries for any stainless 
steel equipment. We are able to fabricate vessels for 
light, medium and severe duty as laid down in BS. 1500. 

Ask for our leaflets. 

The Taylor Rustless Fittings Co. Ltd. 
Leeds 6387/1/2 
Abbey 1575 

Head Ofice:-Ring Road, Lower Wortley, Leeds, 12 
London O&:-14, Great Peter Street, London, S.W.1 I 
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I N E W  G R A P H I T E  B L O C K  
H E A T  E X C H A N G E R S  1 

1 New models now provide heat surface 
1 a r e a s f r o m 4 s q f t t o 2 0 0 s q f t  

I Twenty models are now ava~lable 
t o  extend the range o f  graph~te 

1 block heat exchangers t o  s u ~ t  all 

I corrosive ~ndus t r~a l  dunes. 

1 

All models are su~table for use 

I as heaters, coolers, condensers, o r  I Tube (hole) d~mens~ons 
evaporators, ~ n v o l v ~ n g  one o r  t w o  of g" o r  2'' o r  rectangular 

slots are ava~lable t o  s u ~ t  

1 heat transfer requirements 
o r  ~ndustr~al  scale ~ r o b -  

I Powell Duffryn 
H A Y E S .  MIDDLESEX 

CARBON PRODUCTS LTD PHONE: H A Y E S  3994 
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Galvanometers, Potentiometers and accessories. Resist- 
ance Bridgesand Boxes. Electrometers, Indicating Relays - and Remote Indicators. Standard Shunts. Portable 

Recorders, Torsion Balances, etc., etc. 

O B L I G I N G  S E R V I C E  P R O M P T  D E L I V E R Y  

WHITE ELECTRIC INSTRUMENT CO* 
Makers oJ Precisiorl lnsrrumetir.\ .sitlce 1855 LIMITED 

10 AMWELL STREET, ROSEBERY AVENUE, LONDON, E.C.1 . TEL: TERminus 247112 

AUTOMATIC WATER STILLS 
WITH THE NEW 

VITREOUS FINISH* 
-~ - - ~ ~p . - -. -. 

The MANESTY 0 0 B  and OB Automatic Water Stills, gas, paraffin 
or electrically operated models, are now available in the new 
vitreous finish. Simply installed, Manesty Stills ensure a constant 
supply of fresh, pure distilled water at extremely low running costs. 
No storage, handling or transport problems arise, and to save 
further floor space, a wall bracket is provided for each model. 

MANESTY STILLS are available for outputs ranging from 2 pints 
to 50 gallons per hour. 

For further details send for our fully illustrated leaflets. * Vitreous enamelled boiling chamber (inside and outside) Condenser MANESTY Machines and 
P~pe,  Wall Bracket and Weir Chamber. Other fittings chromium Stills arc now used in over 
plated. s~xty countries. 

M A N E S T Y  M A C H I N E S  L I M I T E D  1 
6 EVANS ROAD . SPEKE . LIVEIZPOOL 19 Telephone: Hunts Cross 1972 Telegrams: Mancbty, ILivcrpool I Y  

-~ - .-- ~- - 
TABLET MACHINES . COATING PANS . GRANULATORS . MIXERS . PUNCHES and DIES 1 
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Our photograph 

Tough 

assignment 

The de Havilland "Goblin" has been 

described as the world's most reliable 

)ojet engine, and 'Araldite' epoxy resin 

play their part in its success. 

shows the impeller which, rotating at 

speeds exceeding ~o,ooo r.p.m., passes vast quantities of unfiltered air, often with extreme moisture or abrasive 

dust content. To give full protection against corrosion and abrasion the impeller is coated with 'Araldite' 985E 

surface coating resin. 

This is but one instance of the many uses 'Araldite' finds in industry today. 'Araldite' epoxy resin coatings 

combine toughness with flexibility, abrasion resistance with outstanding adhesion to metals. They are non-toxic, 

unaffected by moisture or by chemical attack, and their applications range from the coating of wires and the insides 

of collapsible tubes, to the protection of food processing machinery and chemical plant. 

May we invite you to write now for full descriptive literature? 

'Araldite' epoxy resins have a remarkable range of characteristics and uses 

Thcy are used * for producing glass fibre laminates. 

* for bonding metals, porcelain, glass, etc. * for producing patterns, models, jigs and tools. 

* for casting high grade solid electrical insulation. * as fillers for sheet metal work. 

* for impregnating, potting or sealing * as protective coatings for metal, wood 
electrical windings and components. and ceramic surfaces. 

':1,1:/./.~, ,i ,r i i i l  . I . ;  Inu' l i  ir 3o.c. 

Ae r 0 R e  s e a r C h b i ITl i e dl A Ciba Crtnra~i~r. D , , . Y ~ C : ~ C ~ ,  Caftibridge. Trl~plione: Sawr to~~ 2 1 2 ~  
l l,2'b4-214 
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VOLUMETRIC GLASSWARE 

THERMOMETERS 
"92. '..,:j;a;-i;~~~f~iiii-pr-r r c C  
~-:;;>;'~?:*.G+.&,+yh;;$?r:~&:~ 

for Midland supplies 

contact 

R. W; IENNINGS 
& COMPANY 

9anl FISHER GATE, 
NOTTINGHAM 

Telephone : 
NOTTINGHAM 46832 

'PYREX' Volumetric 
Glassware is RELIABLE.. . 
because it is ACCURATE ! 

The great care w ~ t h  which all 'PYREX'  Volu~~ietr ic  ware is 
calibrated and the most up-to-date methods by which it is 
produced. ensure a degree of  accuracy that is unsurp;lssed. 
Exccpt Tor vcry speciill work, thereTorc. Class B can be 
used with complete conlidcnce in all routine laboratories. 
I t  has, as well. all the ;ldvantages oT being made rrom 
'PYREX' Rorosilicatc Glass;~nd yet still rcmainscomparahle 
in price with other brands. 

Our production methods ;ire such that the graduation 
marks are line yet absolutely clear, enabling precise read- 
ings to be made with ease. 

Where add~tional accuracy is essenti;ll we recommend the 
use or our works Class A Standard, which IS supplied 
with a test certificate guaranteeing the grilduations to he 
within the lolerances laid down hy the National Physical 
Laboratory. 

N.P.L. Class A glassware is also available, ;lnd is supplied 
tested and certified by the National Physical Lahoratory. 

For cveq~ 1ahoralor.v applir.a~io~i I / I ~  rlsr o/ 
rhe 'PYREX' r a w c  41 1'0111metrir jilasswarc 
rirakes certain ol'co~izpl<,te sa~isfac~i<in. 

'PYREX' RtCI. I,.DI I * *X  a44111 a 
T H E  B R I T I S H  

JAMES A JOBLING & CO LTD 
Wear Glass Works Sunderland 

IHE ONLY MAKERS OF 'PYREX' BRAND GLASS IN THE UNITED KINGOOW 
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. . . the highly activated 

Carbon for ALL 

Decolourising purposes 

THE CLYDESDALE CHEMICAL CO. LTD. 
142 QUEEN STREET . GLASGOW C.l Phone: CENtral 5247,8 

Grams: "Cactus" Glosgow 
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T H E  T & M FAMILY OF THERMOSTATS 
A N D  O T H E R  TYPES WITHOUT GLASS SIDES 

PRODUCTION MODEL X.27 
Accuracy I 0.015"C o r  better at IOOC 

W E  SELL THE REGULATORS, 

RELAYS, TANKS AS WELL 

SIMPLE MODEL X.148 
Accuracy & 0.02"C or better at 50°C 

ALSO AVAILABLE 

The -70°C Bath 
The -20°C Bath 
The S.770 Bath 
The S.771 Bath -- 

RESEARCH MODEL S.200 The 5.772 Bath 
The S.777 Bath 

Accuracy -1: 0.00IoC o r  better at I00 'C 

T O W N S O N  & M E R C E R  L I M I T E D  
C R O Y D O N  Tel. THORNTON HEATH 6262 . E N G L A N D  



1086 CHEMICAL AGE 29 June 1957 

ELEMENTAL 

AND BORIC OXIDE 
now available in commercial vo 

~ ~ i ~ r ~ ~ d  Trade Mdrk  ol  AmrrimnPolash & Ckmiral  Corooralion. 

Boron and its compounds have many 
applications in the fields of Metal 
Refining. Plastics, Atomic Energy. 
Propellants, Pyrotechnics, Petroleum 
Fuels and in Organic syntheses. 

L I M I T E D  

U.K. & European Sales Suhsidiaru of 
AMERICAN POTASH 6 CHEMICAL CORPORATION 

P I U ~ U O ~ ~  01: BDIBX. soda  AS^. sa l t  cakc. Llthium. 
nromine. Chlorntes. Perchlorates. Manuanere Dl- 
O X L ~ B  ~ n d  a dlVCrSlRed 11"s 01 Agricultural and 
ReIrlgerant chemicals. 

KINGS BOURNE HOUSE, 129 HIGH HOLBORN. LONDON, W.C.I. 

ELECTRIC 
FURNACES 

5OO0C/ 1750°C 

For research and production 

TUBE 
MUFFLE 

CRUCIBLE 
CONTINUOUS 

TROLLEY 
SPHERICAL 

ROTARY 
Many standard sizes 

Special sizes and design a feoture of our work 

R. M. CATTERSON-SMITH 
LIMITED 

EXHIBITION GROUNDS WEMBLEY 
Telephone : WEMBLEY 4291 

MAKERS OF ELECTRIC FURNACES FOR OVER 35 YEARS 

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

GRAVITY. DENSITY AND ALL 
ARBITRARY SCALES. 

MADE TO I.P., 6.S.. S.T.P.T.C. 
AND A.S.T.M. SPECIFICA- 

Thermometers.. . 
HIGH-PRECISION INSTRUMENTS 
FOR SCIENTIFIC RESEARCH- 
ANSCHUTZ, CALORIMETER AND 
SECONDARY STANDARDS. A.P.I. Combrned Hydrometer form 

Instruments N.P.L. C e ~ i f i e d  if required 

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

'PHONE: + . l$~2 , ,$~:  
LIBERTY 2283141516 ZEALDOM, SOL; '.'ONE. LONDON - 

- 

1 Rockets and 
Guided Missiles 

By 
JOHN ' HUMPHRIES 

INTENDED in the main for engineers and 
technicians, this complete survey of present- 
day achievements and possible future develop- 
ments presents the latest information on 
rocket motors and their applications from an 
engineer's point of view. Both solid and liquid 
propellant motors are discussed, the latter 
more fully as being of greater interest to the 
engineer. The first half of the book covers 
propellants, motors and components, the 
second, the applications of these motors to 
missiles and aircraft, and in conclusion a 
review of potentialities for the future is 
appended. The author has had wide practical 
experience following a brilliant scholastic 
career, and is at present actively engaged on 
rocket research. 

31s. (postage paid) 

Ernest Benn Limited 
Bouverie House ' Fleet Street ' London ' EC4 
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UNIVERSAL MIXING MACHINES 

F O R  M A N Y  Y E-AR S we have designed and built Mixers in a 

range of types and sizes for both experimental and production work. 
To-day our Laboratory Mixers enable the research chemist or engineer 

to evaluate pilot mixings economically and with great accuracy. Our 

Size 3, of 600 c.c capacity and driven by 4 H.P. motor illustrated here 

will be exhibited with others at 

T h e  P L A S T I C S  E X  H l B l T l O N  

O L Y M P I A ,  J u l y  1 0 t h  - 2 0 t h  
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I & MESSEL LIMITED 
45 PARK LANE . LONDON W.I. 11 I 

Telephone: GROsvenor 431 1 (4 lines) \ w o  o w  J 1 1 

I l l ~ ~ s l n ~ ( n l  zu-c SOIIIV 01 1111. rallgc of high- 

~ r ; ~ d c  well-pnclccd ill(.sprnsivc magnifivrs 

I I I ~ I I I I I ~ I C ~ I I ~ C ~  by 

G O W L L A N D S  LTD 
M O R L A N D  R O A D .  C R O Y D O N ,  SURREY 

ObLli?znblc fron~ all sc~enlzfic i n s l v t ~ m e ~ i t  

rlrnlrrs. Pricp list A'o. I(, nonilrrldr on 

reqsrzt. 
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Morklna our o cart ,ran cyllndcr 9. 0" lnlrrnal dlnrneler br 6. 0. d e w .  
' 

I 
Length over rectangular broncher 10' 3" 

CASTINGS 
FOR 
SPECIALISED 

Compressor cyhnder cortzng, 7' 1%" high 
x 6' 8" wide r 2' 73'' deep. Weight 

98 cwtr. 

Widnes Foundry & Engineering Co. Ltd., has the 
facilities, the men and the experience t o  produce 
the most intricate and accurate special purpose 
castings for the Chemical, Oil ,  Food, Atomic and 
allied industries. 

E S T A B L I S H E D  1 8 4 1  

-DATES FOUNDRY E 

L U G S D A L E  R O A D  . W l D N E S  . L A N C S  
'PHONE . WIDNES 225114 and 2889 . 'GRAMS . 'FOUNDRY . WIDNES' 

F'. x 6 3" high Welghf 30 tons. 

W 42 
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REGD. 
TRADE 
MARK 

Cascade Coolers 

"KARBATE" Impervious Graphite equipment is 
well known throughout the Chemical Engmeering 
world and is playmg a malor part in the solution of 
difficult heat exchange and corrosion problems in 
this country. 

Only the unique combination of properties pro- 
vided by "Karbate" impervious graphite can 
virtually eliminate corrosion, contamination and 
thermal shock from your processes. 

Let us brmg you up to date on the latest designs in 
this outstandmg material. 

Resists most corrosive chemicals. 
Exchangers 

Has a higher heat transfer coefficient than most 
commonly used materials. 

Does not contaminate solutions. 

Is immune to thermal shock. 

Is produced as standard equipment or can be  
fabricated to order. 

Valvec 

Manufactured in England by 

B R I T I S H  A C B E S O I  E L E I T R O D E S  L T D  
BRITAIN'S LARGEST MANUFACTURERS OF GRAPHITE EVCTRODES & ANODES 

G R A N G E  MILL LANE,  WINCOBANK,  SHEFFIELD 
Telephone : Rotherham 4836 (4 lines). Tel'" w: Electrodes, Sheffield GL, 
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PRESENTING 

Pliof lex 
5 new synthetic rubbers for general use 

The Family To answer the many demands for synthetic 
rubber. Goodyear presents Plioflex, a new 
family of five styrene rubbers for gcneral Ute. 
This is no ordinary family ! It's the result of 
over thirty years of research, improved pro- 
duction techniques and better raw materials. 

The Five peoflex 1006. f on-staining, non-discolour- 
ing rubber. Suitable for wringer rolls, 
flooring, sports goods. toys. and other 
light-coloured products. 

Plioflex 1500. Reacted at 41°F. it is a "cold" 
rubber and is recommended for use in tyres 
and similar compounds. 

Plioflex 150.2. Reacted at 41°F. it is a "cold" 
rubber. Has superior tensile strength, 
abrasion resistance, and flexibility. Non- 
staining, non-discolouring. Easy to process. 

Plioflex 1703. " Oil-extended " polymer. 
Lower in price and more economical for 
many applications. Resists staining and 
discoloration. 

Plioflex 1710. "Oil-extended" polymcr. Con- 
tains more oil and is more economical than 
1703, but has a staining antioxidant. Rccom- 
mended for use where colour is not important. 

The Facts To get the full !ethnical facts about the 
Plioflex family, wrlte to address below. We'll 
also be glad to advise on any particular 
application of Plioflex. 

Some applications of Plioflex 
------= - -- - ~ --! Tor car parts. Hearer hose, weather 

.veul/~i~, paske~s and a variety of small 
- z --.,.= = :I; r?roulded and extruded parts. - - - - -  - - - -  

, .sports q u i p w  atid toys. , 
fii~ifi. swirn111Lq accessories. straps, 
nrips. nri~iiarrrre cars, beach balls. 

. : ; j ; : ; : : .  ,(##$ For flooring. I n  tiles or rollr. 

: For ruhher rolls. Printing and textile 

. . - ---= -.-. - -. - - - - -  

For mrr/ranical goods. Moulded and 
r.rtrridedgaskets, sheet packing, parts 
used on Irouselrold appliances. 

a 

.. 
THE 0 0 0 0 : ~ ~ ~  TYRE RUBBER C0. (G.B.) LTD. THEMI<.AI. SALES DEPT. . WOLWRHAMPTON . ENGLAND 
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T HE congress on modern analytical methods in industry, organised this 
week by the Scottish section of the Society for Analytical Chemistry 
at St. Andrews University and reported extensively elsewhere in this 

issue proved a great success. The congress was over-subscribed not long 
after the first details became known. This is not surprising because not only 
did the congress provide the first opportunity for analysts to study closely the 
great progress made in their branch of science in recent years, but also 
because of the high quality of the papers presented. 

This high standard is reflected in the special summaries of the papers that 
appear in this issue of CHEMICAL AGE; they will, we believe, create much 
interest in the papers when they are eventually published in full by the 
society. (It was not possible t o  include in this issue summaries of all papers, 
because some were not available until the middle of this week). 

Main thread of the congress was the fundamental changes brought about 
by modern techniques, many of which have only been developed in the past 
year or two. Change has come not only because of the high degree of 
instrumentation, leading in many cases t o  semi- or fully-automatic 
techniques, but because of the changing needs of the chemical industry. 

Dr. Magnus Pyke, congress chairman, provided the key to this in his 
opening speech of welco~ne when he said that analytical chemistry, although 
of service in almost every kind of industry, was most intimately concerned 
with the chemical industry and it was from this that the most dramatic 
progress was stemming. 

The breaking down of complex reactions into 'unit  processes' is also 
leading chemical manufacturers inevitably towards continuous operation 
and automatic control. It is in that context that the modern analytical 
chemist must develop his branch of chemistry. 

Dr. Janles Craik, who gave the first of three congress lectures, spoke next 
and pinpointed sonic of the results of the introduction of new high speed 
and precision techniques, which are increasingly taking the place of many 
traditional methods of chemical analysis. Coupled with these new tech- 
niques, the present high degree of instrumentation is saving valuable man- 
power and providing solutions to problems that could not previously be 
solved by purely chemical methods. 

These new developments have brought incalculable benefits not only to 
the research worker, but also to the chemical and other industries that use 
the services of analytical chemists. Despite all the progress that has been 
made, it is obvious that the analyst is still on the threshold of a still higher 
degree of instrumentation and automation. Delegates at St. Andrews saw 
new instruments shown and described far the first time; they also heard 
discussed many improvements that w suggested to  instruments and tech- 
niques which had only recently b e e x t r o d u c e d .  

It is significant that nearly every speaker referred to the benefits brought 
by instrumentation. A number of congress members readily admitted that 
they went t o  St. Andrews m;liNq \-' listen to  descriptions of instruments 
in which they were interest.* !r learn of the work that was being 
carried out on them. I - 
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Of great interest to members was the paper by Dr. B. W. 
Bradford which reviewed problems of manpower, produc- 
tivity and automation in connection with process analytical 
control. He provided statistics on manpower savings as a 
result of instrumentation, but clearly felt, as did several 
other members. that the next few years will see the develop- 
ment ol' more reliable quality control instruments. He 
criticised manufacturers for failing to appreciate either the 
potentialities or the difficulties in this field. He also asked 
for more information on the accuracy and reliability of 
instruments as he said this was seldom of the standard 
required to enable a decision to be made as to their capa- 
bility of taking over routine analytical control duties. 

Quoting the results of a survey carried out to examine 
the possible scope of instrumentation and to see whether 
suitable equipment was available or not, Dr. Bradford said 
it had established that the order of importance of major 
analytical operations, so far as the expenditure of man- 
power was concerned was: titration, gas chromatography, 
spectrophotometry, colorimetry, vapour pressure measure- 
ment. analytical distillation, specific gravity measurement 
and crystallising point measurement. 

In the mechanisation of analytical procedures, he gave 
the more important instruments as: automatic and semi- 
automatic titrators. automatic apparatus to determine 
thermal arrest points; automatic distillation apparatus; 
apparatus for determining Reid vapour pressure of petrol. 

A notable feature of this highly successful congress was 
the number of research chemists present who were not 
directly concerned with analytical problems. Many of these. 
too. were attracted by new developments in the instrument 
field. 

The congress showed that these modern aids to analytical 
chemistry are helping the analyst in industry to keep abreast 
of the rapid and continuous expansion of the chemical 
industry and the new trends in chemical engineering and 
in processing and manufacturing stages. It is in fact true to 
say that many of the spectacular post-war developments in 
the plastics and other fields have stemmed directly from the 
work of the analytical chemist. 

In reviewing the changing role of the analytical chemist 
and the increasing tempo of his work, the congress per- 
formed a vital task. It is often said that the chemist in 
industry is plagued with a surfeit of congresses. conferences 
and symposia: that they make too many demands on his 
time both in attendance and in the compilation of papers. 
There is no doubt. however, that the St. Andrews congress 
filled a definite need. Before it had concluded members 
were thinking in terms of making it an annual or biannual 
event. keeping the accent on a general front covering aspects 
of analysis in many different fields. 

In any event. the thanks of all who attended were warmly 
accorded to the Scottish section for what proved to be 
a well-organised congress. 

POLYCARBONATE COMPLEXITIES 
EWS from the US indicates that there is another com- 

Npany interested in polycarbonates, a new series of syn- 
thetics which we dealt with in our issue of 25 May. p. 876. 

New patents (US 2,789.509 and 2.789.964 through 
2,789,972) havz been issued to Eastman Kodak. They give 
details of a new process for making polycarbonates and list 
different properties for these compared with other known 
polycarbonates. 

Bayer AG have prepared polycarbonates by reacting an 
emulsion of a polyphenol in mdhylene chloride, caustic 
solution, phosgene and a quaternary ~-pmonium hydroxide 
catalyst; or, an organic base, polyph$nol, phosgene and 
solvent (such as carbon tetrachloride) in a nonaqueous 
system: or, dialkyl carbonates and a poly?henol-which 
produces a polymer via ester exchange @>ails of General 
Electric's process are not known alth ,,,)!:is believed to 
be somewhat similar to that of Bayer's. ' $ 9  

I 

The Eastman Kodak process describes a new approach. 
Titanium-containing catalysts (such as 1.4-dioxane complex 
of titanium tetrachloride) are used with self-condensing his 
(carbonate) monomers to form highly polynieric linear 
polycarbonates. As an example, using p-xylylene glycol 
bis (ethyl carbonate) and titanium butoxide. a white crys- 
talline product melting at 239 C is obtained. Eastman 
Kodak polycarbonates are stated to melt between 195 C 
and 250°C compared with those of Bayer which melt at 
around 268°C. According to US journal Cl~c~~~riccrl Week.  
I June. 1957. p. 57. Eastman Kodak polymers are difierent 
from those of Bayer and General Electric. The patent 
products have only been produced in the laboratory and 
are not considered important tcchnologically bv Eastman. 
There is also the suggestion of 'later work ' by the com- 
pany. 

It is thought that there may be marked difficulties in 
commercial production using the Eastman process of 
titanium catalysts, such as titanium butoxide, which due to 
their being thick liquids, must he dissolved to he used to 
advantage. 

Like Bayer and General Electric. Eastman appear to he 
interested in the use of polycarbonates as film. According 
to Eastman. the polymers can be used as photographic film 
supports for either black-and-white or colour film. Films 
are stated to have high strength. good resistance to tearing 
and repeated folding. A particularly suitable property of 
the polycarbonate films is that they are self-extingoishing 
when exposed to flame. 

CYANOCARBON DERIVATIVE 
ETRA-CYANOETHYLENE. lirsl ex;imple of ;I per- 

Tryanodefin. has been prepared hy T L Cairnc and co- 
workers of E. 1. du Pont de Neniourc ( J .  Alrrcr. Clrc~rr. Soc.. 
5 May). Principal interest in this conlpound i5 ac a labora- 
tory intermediate. It is described as being exceptionall) 
reactive and undergoes readily a series of tiddition and 
substitution reactions. 

Classes of compounds which can be obtained employing 
this percyanoolefin are: other cyanocarhons. such as metal 
salts of pentacyanopropylene. 

Very strong acids such as hexacyanoisobutylene. having 
almost the same acid strength as sulphuric acid. 

Heterocyclic compounds which include pyrrolec. thio- 
phenes. pyrazoles, isoxazoles, naphthyridlnes, and pyridines. 

Highly coloured compounds with high extinction co- 
efficient. 

Tetracyanoethylene is prepared hy treating dihronioni;~ 
lonitrile-potassium bromide complex with copper powder in 
benzene under reflux. A 65 per cent yield has been obtained. 

These compounds have no commercial applications at 
present. Investigations hy Du Pont are continuing. 

AMMONIA IN THE PACK 

A MMONIA is not generally looked upon as :I fungicide. 
hut in gaseous form ~t is toxic to some of the Inore 

cotnmon mould org;inisnis that attack citru\ fruit5 during 
storage or shipment. Howevcr, hulk fu11iig;ition with 
ammonia does not provide the long-term protection from 
moulds that commercial handling ol'tcn requires. An in- 
genious solution to this dilemni:~ has rccently heen put 
forward by the University of C;iliforni:l Cltrus Experilllent 
Station-the use of ' pin-package ' ammonia generators 
which will maintain :idequ:lte concentrations of ammonia 
gas over long periods. The gencr:~lor< rclcase ;imnionin 
under the stimulation of the highly humid contlitions th:~t 
develop within a closed system that inclutles actively respir- 
ing citrus fruit. Both types of generator suggestetl :it present 
are chemical in their r~rodrrs oprr.a~r(li. One utilises the 
hydrolysis of diammonium succin:ite. the other the 
moisture-induced reaction hetween dry sulphate of 
ammonia and soda ash. 
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COBALT960 USED BY DSlR STATION 
FOR PEST CONTROL 

t l E  POSSIBLE use o f  cob:ilt-60 for 
T c o n f r o l l i n g  peitr i i ~  Ioods by irradia- 
tlon. either by direct lethal ;~ction on pests 
or by \tcrilising nialc insects in Inrgc 
numberr \o that eggs laid arc lnfcrtile, 1s 
one o f  the ncw developments rcportcd on 
i n  the 1956 annual pest inkstation rcport 
o f  the Dcp:lrtment o f  Scientific and In- 
dustrial Kcse:lrch. 

Th i \  particular work is being undertaken 
in conjunction wlth the Atomic Energy 

Research Ertnblishmcnt. Hnrwcll. The 
value o f  the\e :~pproaches cannot yet be 
assc\scd. either scicntilically or i n  
economic terms. 

Anothcr joint rcsearch projcct has been 
started in collaboration wi th the Official 
Sccd T~.\ting Station at Cambridge, study- 
ing eRccts o f  insecticides like D D T  or 
gamma-BHC upon seed gcrrnin:~tion. Thc 
relation\hips bctwecn fumigant efliciency 
and conditions of fumigation is now 
being more thoroughly studied following 
the accumulation o f  a grcat mass o f  
fumigation tc\t data over recent years. 
Methyl  bromidc rcm:lins the main test 
fumigant for new cxpcrimcnts ~n which 
operative conditions w i l l  be varied. How-  
ever. mention i~ made o f  preliminary tcsts 
wi th phosphine as a fumigant, the gas be- 
ins released from a tablctted aluminium 
phosphide. 

U S  evidence that malathion was toxic 
to DDT-resi\tnnt flies has bccn con- 
firmed by tests :11 a I:lrgc rurnl tip. Daily 
spraylng with mn l ;~ th~on  was found ncces- 
iary. howcvcr. In  other tests with mal;l- 
thion, good results were m u r e d  but 

improved manufacturing control is re- 
garded as necessary t o  reduce the ob- 
jectionable odour present during and for  
n day or so after appl~cation. Resins 
containing insecticides have been tested 
it1 the hope that they w i l l  last longer than 
spray applications i n  stores. A resin 
containing 10 per cent o f  Dieldrin and 
5 per cent o f  Aldr in was applied t o  the 
walls o f  n malt store; I 1  months after- 
wards, when the store was cleared, some 
2,000 test larvae were introduced and kept 
on the walls for 20 days, and the residual 
activity was good enough to give a 78 per 
cent ki l l .  

The eficiency o f  distribution given by 
insecticidal smokes has been investigated. 
The data so far obtained has raised im- 
portant queries about this method 1-f 
application. I n  the test chamber o f  
about 1,000 cu. ft. capacity D D T  smoke 
generators laid deposits on walls and ceil- 
ing which were 10 per cent less (by weight 
per unit area) than deposits o n  the floor, 
and the crystals o f  DDT in the smoke 
deposit material were also found to be 
unevcnly distributed. 

The introductory report o f  the board 
stresses the importance o f  basic research 
work in this field; i t  is already yielding 
valuable results on the sorption o f  fumi- 
gant gases and i n  developing bio-assay 
tcchniques for insecticide evaluation. The 
international importance o f  the Pest In-  
festation Laboratory's work is also 
emphasised; work on overseas pest con- 
t ro l  problems is vital as a h igh proportion 
o f  U K  food sti l l  has to be imported. 

f 100,000 Effluent Treatment Plant 
Installed by Reed Paper Group 

E F F L U E N T  treatment plant is being in- The available domestic sewage f rom 
stalled in two adjoining mil ls o f  the Reed the mi l l  is collected i n  a 2.500 gallon 
Paper Group at Maidstonc, Kent, at a coct capacity sump, and f rom there pumped 
approaching flOO.OOO. The plant, which by an Ames Crosta 4-in. dia. sewage 
is being brought into operalion at Ihc pump to the activated sludge unit. The 
croup's Tov i l  kind Bridge mills, includes main m i l l  waste is collected i n  another 
ihrcc circular settling tanks. T w o  are at sump. which has a capacity o f  2.500 gal- 
Tovi l  and the other. picturcd here, is :nt lons, and this is pumped to the main in- 
Bridge. let o f  the 50-ft. dia. settling tank at 

A n  important feature o f  the plant is Bridge by two 80 g.p.m. Mono Pumps 
the biolog~c:~l treatment unit. bclicved to ;ind two D.V.S. 500 g.P.m. Pumps. For  
be thc only one o f  its k ind used i n  the pumping water to the lagoon, and settled 
~ ~ i t i \ h  papcl-makinp industry. I n  the water and solids back t o  Bridge mi l l  there 
activated sludgc tank? the cflll~ent is purl- are five other pumps, each o f  500 g.p.m. 
tied for disch:rrge into the Rlvcr Mcdway. c a ~ ~ i t ~ .  

A t  Tov i l  the loose stream, which used 
to go under the mil l ,  has been diverted 
round the building. The old bed o f  the 
strcam has become the collecting sump 
for the effluent, which i ~ p u m p e d  by twr? 
800 g.p.m. D.V.S. pum5s t o  the SO-ft. 
din. settling tanks. A l l  the settled solids 
and most o f  the settlcd water w i l l  be re- 
used in the mil l .  There is a constant 
bleed-off to the Corporation sewer at an 
average o f  11.000 gallons per hour. 

Fall in Basic 
Materials Price index 
BASIC materials price index fell by 0.3 
(160.2 to 159.7) per cent between Apr i l  
and May. This is attributed mainly t o  
lower prices for lead (a fa l l  o f  11.1 per 
cent), raw cothon (1.5 per cent), zinc 
(12.8 per cent). rubber (2.3 per cent) and 
copper (1.2 per ccnt). The price index 
for  30 June 1949 is takcn as 100. 

The index for  chemical and allied pro- 
ducts fel l  from 142.4 to 142.0 i n  the same 
period. The figure for May  1956 was 
138.4. 

More  detailed figures for chemical p ro -  
ducts are as follows : 

May April 
1956 1957 ?&'7 

Dyes & dyestuffs 138.0 143.1 143.1 
Disinfectants ... 123.7 126.5 126.5 
Insecticides, weed- 

killers & fungi- 
cides ... ... 138.3 131.7 131.7 

Synthetic & plas- 
tics materials ... 122.8 122.6 121.1 

General chemicals 156.3 159.6 158.4 
Benzole, pure 

BSS 136:1950 182.9 193.1 182.9 
Caustic soda 

liquor, 100 
Tw. ... ... 157.6 157.6 157.6 

Soda ash, light 
Id:d\ ... 164.5 164.5 164.5 

~ o b a  Ah, light, 
f.0.r. works 173.4 173.4 173.4 

Sulphuric acid, 
BOV ... 173.7 177.2 177.2 

Sulphuric acid. 
ROV 94195 
percent ... 181.8 181.8 181.8 

  rug & pharma- 
ceutical pre- 
~arations ... 105.2 103.7 104.2 

~Glosives. pri- 
vate sector only 154.0 154.0 154.0 

Ethvl alcohol. 

Commodities wholly or partly imported into 
the UK 

Carbon black ... 130.8 134.7 135.4 
Fertilisers ... 198.3 203.8 203.8 
Pyrites ... ... 176.9 173.5 173.5 
Sulphur ... ... 179.2 185.4 185.4 

The thrse A lnc i  ( rorl;t \cttling t.lnk\ 
I c h  I I I .  I \11nu(c ~IIII) 
I ~ h r c \  :IIC \cp.~~:~tc,I I l o m  ths !n.II ems- 
cnt in thc\s !.Ink\ .III~ 1ct11rnc11 ,I\ \eIIIcd 
,~>l.d\ to 1l1c p.npcl ~ n a k ~ n p  \!\Ism. 

At  Rr~i lcc r11111 tlic \IIII;I~~ l,qoon h:t\ 
:. L,,>:.LI~! o f  ; ~ h i ~ . ~ t  1 n11ll1on !:~ll<~n,. Th2 
.~C~:III<III !,,nk c, tp<,c~~t  o f  t h ~  d t l i ~ ~ \ c d  C ~ I I  

n.1 \ n t rd  slutlgc unit 1s 50.000 g.~llon\ 
I hs tire lin:tI \ c l t l~ne  t.1nk.s In 111 F LIIII~ 

hst,s a combinsd r:lp.Iclt! of ?o.0110 k;~l- 
1<1n.. A l r  I S  \ t ~ p p l ~ c i l  h) :I \ l . ~ r ~ h a l l  
b l ~ u c r  lSir Gcorps Ciotlfrcy :~nd Part- O w  01 IIIC IIIIC(. circ ld i~r  
ners t lndu\tri.~l) I.td ). at 110 or l ? n  \rtr l ing rn11k.v in.\lalleii h,v 
L f III Reeclr 
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* ALEMBIC was inte~csted in an out- 
of-session discussion at St. An- 

drcws this week when a distinguished 
gruup o l  congress rncmbers exchanged 
views on what would be the most fund.1- 
mental discovery uf the 1960's. Dr. 
Magnus Pykc, chairman of the SAC Scot- 
tish section, had general agreement with 
h ~ s  view that SIIICU most ot the really im- 
portant discovcrics, such as polythene, 
penicillin etc., were not developed until 
many ycars after the lirst work wns donc 
on them, currrnt literaturc must contai:~ 
the answer. 

In other ~ o r d s .  :my major discovcries 
that will bc commercially devclopcd in 
the 1960's have already been the subject 
of work. They will lie dormant, un t~ l  
somc research worker turning to thc 
literaturc for rcfcrcncc renlises their sig- 
nificance. It was gellcrally agreed t h a ~  
the outstanding discovery of the next 
decade would come from the field of 
plasllcs. Thc lluorine range was men- 
t i o ~ c d ,  but since these are the subject ol 
m~lch work already, both in this country 
and more particularly in the US, it is 
likely that they will havc achieved great 
com~ncrcial s~gnificancc beforc the 1960's 

Without searching the literaturc, 
Alembic o k n  sucrochemistry or  the use 
of acetylene as a starting point for the 
manufactilre of chemicals as possible 
claimants for the role. He would be in- 
terested to hear what other reoders think. 
but feels that the person, if any, who 
holds the answer to this question is likely 
to keep it up  his sleeve! * IN AN elyort to get to the bottom <.I 

things, or  at least, to  the source, a 
S ~ I ~ C S  manager and one of his customers 
recently crawled on hands and knees 
along 100 yards of pit face. They were 
Mr. F. R. James, chemicals division df 

F. R .  Jn~ries, ~~lrcrr~irnl sn l~ .s  ~rrorrnjicr. ( I < , &  
1rit11 P. 1.'. R. Snlirlr (corrr.e) n~lrl llrll 

gir id~ rrr lllr helrd of Thorpr Fir. 

Newton Chambers and Co. ,  and Mr. I-. K. 
Smith, d~rector o f  Sangers Ltd., whole- 
sale and ~nani~facturing chemists. 

First, Mr. Smith had toured the 1 z ~ 1  
products factory. The nearby Thorpe 
pit that he later visited was owned by the 
company heforc oi~tionalis:~lion :lnd Mr. 
Smith learned that it was through activi- 
ties in coking and coal by-prodocts that 
the disinfectant properties of lzal were 
discovered in the 1880's. * WH~LKE does the money go-4? This 

week Alembic turns his attention to 
ttlc German chcmical and dyestull giant. 
Farbenklbriken Bayer. Turnover in 1956 
totalled DM 1,506 m~llion (DM 1,437 m.). 
Net profit lotallcd DM 55 m. The bal- 
ance sheet shows that 1956 gross recelpt5 
wcrc appropriated as follows, after allow- 
ing for changcs in stocks: 

Raw materials, auxiliaries and fuel ac- 
counted for 39.1 per cent; wages, salaric.; 
and 'expenditure for social purposes ', 
23.6 per cent; power and other services. 
16 per cent; depreciation, 10.9 pcr cent; 
taxes, 6.9 per cent; dividends, 3.5 per cent. * SOME of the d i l f i c~~ l l i e~  facing wn:cr 

undertakings owing to the great ex- 
p.111.ion in chemic:~l and allicd industries 
wcre underlined nt a recent meeting of 
tllc Tees Valley Water Board. Chairman. 
Alderman C. W. Allison, quoting ICI Ril- 
lingham division as an cxamplc, said th;rt 
three years hence their anticipated need, 
would be 4' million gallons a week. Yet 
in one week in June the chemical works 
had taken 50 million g;~llons! 

Industry hacl cxpandcd bcyond all esti- 
liiates and was drawing from the Tees-sidc 

gathering grounds more than was antici- 
pated would be needed when the new Ire- 
servoir at Selset is completed in 1960. Mr. 
Allison added that even if it rained eve~y  
day, the board coi~ld still And itself in 
difliculties. * THE CHEMICAL indu\try is going to 

hear much morc ahout the short- 
age of scientilic, technological and tech- 
nlcal workers which is rnakine itself 
increasingly felt. Much has already bcen 
said about the I:~ck of women science 
graduates and undoubtedly more could 
be done to recruit women to science. 

There is, however. a fairly large reser- 
voir of trained women who gave up 
their full-time careers on marriage. Many 
such women are keen to use their quali- 
fications and experience in suitable pnrt- 
time work, either on a daily ba\is, or 
full-time for short periods or  working at 
home. 

Alembic has this week received from 
Mrs. D. D. Furley, R.A. (Cantab). 
details of the University Women's Part- 
Time Employment Agency whlch, with 
11s hcadquarters in Ncw Bnrnet, providrs 
a link hetween such women graduates 
and employers in the London area. 

Mrs. Furley says that grt~duates can 
usually be found for ahstracting. index- 
ing, proof-reading, research work. \tatis- 
tical analysis. translation, traching and 
the typing of manuscripts. * SAID to be the youngest member in 

the Incorporated Sales ma nag el^' 
A,\ociation. 28 year old Mr. F. D.  Camer- 
on, sales manager of the RR Chemical 
Co.  Ltd.. has just joined the Leiccster 
branch. Another new recruit to  the 
branch i$ Mr. A. D. Den:lro of Casccl- 
loid. 

Rules set the limit age of membership 
at 30, but Mr. Cameron was admitted 
undcr a clause which covers exceptional 
CBSCF. 

Chemical Firms at Liverpool 
MODERN trends in construction and pro- 
duction in the chemical industry were 
shown by Imperial Chcrnical Industries 
Ltd. on their stand at the Industry 
Advances Exhibition, 17 to 29 June. 
sponsored by Liverpool Corporation as 
part of the city's 750th charter annivcr- 
sary celebrations. 

Highlights of the Ilistory of chcmical 
manufacture on Mcrseyside were rc- 
corded. together with a display of the 
intricate network of present-day produc- 
tion in the ICI general chcmicals divi- 
sion. Progress in engineering techniques. 
fuel efficiency and welfare were illus- 
trated by modcls of plant and buildings. 

Shell Chemical Co. Ltd. featured the 
, ?eveloping production of chemicals from 

petroleum. The increasing range of 
,, chcmical products for use in industry. 

agricillturc and in the home, manufac- 

Show 
lured at  Stanlow and Partington. were 
featured. 

Plant Produces Pure 
Water From Salt Water 
DISI~LLAT~ON plant of :I new type for the 
production of pure watcr from salt watcr 
has been developed by Kichardson. West- 
garth and Co. Ltd., Wallsend-on-Tyne. 

The plant design was based on an ex- 
haustive series of tests conducted undcr 
industrial operating conditions on large 
scale test rigs, using sea watcr. Operating 
methods havc bcen developed permitting 
the plant to be run continuously without 
being opened for cleaning. and without 
loss of output due lo sc;rlin!:. De5igns 
for outputs up to I million gallons a day 
in one unit are available. 
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instrumentation the Keynote at St. Andrew4 
H R E E  H U N D R E D  delegates 

Tattended the congress o n  modern 
analytical chemistry i n  industry or- 
ganised by the Scottish section, Society 
f u r  Analytical Chemistry, a t  St. 
Andrews University this week. This 
was cunsiderahly more than expected 
and so large was the attendance at the 
dinner, i n  the St. Andrews Town Ha l l  
o n  Tuesday evening, that speeches had 
to  be televised o n  a closed circuit to 
an overRow hall. 

Congress members f r om home and 
overseas began arriving at this ancient 
university town by plane, train and 
road on  Saturday, 22 June. After 
registering at the congress of ice i n  
Mclntosh Hall, Abbotsford Crescent, 
they were able to spend Sunday after- 
noon touring St. Andrews with univer- 
sity staff as guides. O n  Sunday even- 
ing they were welconlecl by Dr .  
Magnus Pyke and other nlen~bers o f  
the organising con~mittee at an in for -  
ma l  reception at Mclntosh Hal l .  

The congress was opened by Dr. Mag- 
nus Pyke at 9.20 a.m. the lollowing morn- 
ing and in the afternoon an exhibition uf 
scientific apparatus was held in the phy- 
sics laboratory. That evening. lccturcrs 
and speakers wcrc entert:~incd at a cock- 
tail party by 11nperi:il Chemical Industries 
I.td. 

Two congress scssions wcrc hcld on  
Tuesday and wcrc iollowcd in thc cven- 
ing by the congress dinner. Aftcr the 
Wednesday \cssions. members were ablc 
to attend ;I special performance :it the 
Hyre Theatre. Two sessions wcrc also held 
on Thursday and in the evening all coil- 
gress members werc invited to a cockt:~il 
party by thc Di.ctillers Co. Ltd. The C ~ I I -  

gress closed officially after a morning ses- 
sion on Friday. 28 June. 

The congress was divided into three 
sections wit11 three congress lectures. The 
first 5ection was entitled 'Analysis in 
modern industry' and the first congress 
lecturer was Dr. James Craik. chairman. 

SPECIAL CA REPORT 
OF THE 

MODERN ANALYTICAL 
CHEMISTRY CONGRESS 

1CI Nobcl division, whosc subject was 
' Analytical chemistry in industry.' The 
second section 'The application of some 
newer analytical technique i n  industry ', 
had as congress lecturer Dr. E. B. Hughcs, 
chief chemist, J. Lyons and Co. Ltd., who 
gnve a paper on ' Analysis and food.' The 
third section was on 'Developments in 
analysis for new problems in industry '. 
The congress lecture, by Professor G. F. 
Smith. Illinois University, US, was on 
'New analytical reagents and their appli- 
cation? in illdustrial plant control opcra- 
lions '. 

Chairmen for the various sessions were 

personalities i n  chemistry with inter- 
national reputations. Thcy were: Mon- 
day, Professor E. L. Hirst. F.R.S., Edin- 
burgh University; Tuesday, morning, Dr. 
H. W. Melville, F.R.S., Department of 
Scientific and lndustr~nl Research, after- 
noon. Dr. D. Traill, research department. 
ICI  Nobel division; Wednesday, morn- 
ing, Dr. R. Belcher, Birmingham Univer- 
sity, afternoon, Professor D. H. R. 
Barton. F.K.S.; Thursday, morni~ig, Dl-. 
C. L. Wilson, Queen's University, Belfast, 
afternoon. Dr. D. W. Kent Jones, past 
president of both the Society Lor Analyti- 
cal Chemistry and the Royal Institute of 
Chcmistry; Friday, morning, Dr. Magnus 
Pyke. 

The congress organising committee 
comprised: Dr. Magnus Pyke, B.Sc., 
Ph.D., F.R.I.C., F.R.S.E., chairman; 
1. Brooks, M.A., A.R.I.C.; H. C. Moir, 
B.Sc., F.R.I.C.; A. F. William, B.Sc.. 
F.R.I.C.; and J. A. Eggleston, B.Sc.. 
F.R.I.C. (Boots Pure Drug Co. Ltd.. 
Airdrie), who was the congresq secretary. 

ANALYTICAL CHEMISTRY'S THREE 
MAIN CHANGES - DR. PYKE 

T H R E E  main developments that have ~ l e x  reactions into the unit Drocesses. 
taken place in analytical chemistry 

were descr~bed by Dr. Magnus Pyke, 
F.K.I.C., F.K.S.E.. chnirman of the Scot- 
tish section, in h ~ r  opening address on 
Monday on the theme 'Analytical chem- 
istry in the modern context.' These 
were: I. the unfolding by the physicist 
of  the nature of atomic structure; 2, the 
growing u\c of physical inslruments io 
measure chemical reactions-a trend 
which would make less demands on the 
skill of the individual: 3, the great changes 
t:lking place in the chemical industry, 
particularly the breaking down of com- 

Illustrated above is the quadrangle :pB 
St. Salvator's College. Entrance t o  
congress lecture hall is on the r ight 

Dr. Pyke declared that the separation 
of the Association of Public Analysts 
from the society and the change of name 
from the Society of Public Analysts and 
Other Analytical Chemists i n  1954 was a 
sign of the change and development 
taking place i n  analytical chemistry. 
Science did not stand still, however, and 
much had happened since 1954. As he 
saw i t  there were three main trends to be 
disffnguished. 

J' The underlying basic change ', said 
Dr. Pyke, ' is the movement of the slow 
pdacier of knowledge of the physical 
; world. The increase in the numbers of 
f ?he different chemical elements to the 
, +sent 101 has not, as might be 
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imagined. led to complexity and con- prepared lo  r c ~ d  them that increasingly 
fusion for the modern chemist. On the we shall lind ;~n:llytic:~l techniques bctng 
contrary, the unfolding by the physicist carried out automatically. Already 
of the nature of atomic structure-a re- there are automatic \pcctrographs fol- 
markable intellectual achievement o f  our steel analysis, nutomatic analysis nsseni- 
generation that has, in truth, shaken the blies for determining dis\olvcd oxygen 
world-has brought beautiful simplicity designed by the Water Pollution Hoard. 
to the understanding of the diverse and even gcner;~l-purpo\e :~ulornatic 
elements with which chemists deal. :~nalysis equipment commercially avail- 

' We retain, i t  is true, the diverse :~ble for thosc who wish to :lrrange for 
chemical substances of our science but, routine operillions lo  be done by machint: 
at the same time, see their diversity as a rather than by shift chemists. 
unit, and find that all the 101 different As this kind of apparatus beconies 
elements are made up ol' the same stulT. more com,"on, clearly, skil l  and dex- 
A l l  are composed o f  electrons i n  varying tcri$ i n  the laboratory arts wil l  be less 
numbers circling round their nuclei and i n  demand. 
by appropriate me:lns one element may ~ 1 , ~  third change i n  analytical chemis- 
be converted into another. try comes from the changes occurring in 

'The second general change i n  ana l~ t i -  industry itself. Analytical 
cal chemistry is surely the growing use o f  
physical instruments to measure the pro- 
gress o f  chemical reactions. Nessler 
tubes matched by eye have become obso- 
Icte. The Klett calorimeters with which 
we matched the colours of two contiguous 
semicircles with a practised eye are fol- 
lowing the Nesslcr tubes into oblivion, to 
be superseded by photoelectric absorptio- 
meters. 

Modern Tools 
'The pol:~rograph, the automatic titra- 

tion apparatus and the direct-reading pH- 
meter are modern analytical tools that 
avoid altogcthcr the need for skilled and 
delicate matching of colours. Ultra- 
violet and infra-red spectrophotomctcrs in 
their modern form are complex and ex- 
pensive instruments. Their use needs to 
be srrpcri~irrd by a qualified analyst, ful ly 
understanding the principles of their 
operation and the chemistry of the reac- 
tion they are to Interpret, but their man;- 
prrlaliorl can safely be entrusted to a 
young girl. 

' A t  a recent discussion o f  the training 
of chemists, Professor Wheeler caused 
considerable comment by suggestingdhat 
i t  might not be essential, in  the mode.? 
environment o t  science, for an ~onourS f  
graduate to possess any high degree rpf 
manipulative skill in the laboratory. 
Traditionally, the analyst has prized h15 . 
technical dexterity at the bench. Y(e 
there are today clear signs for all who ar - 

chemistry is of service to almost every 
branch of scicnlitic re\e:~rch and i t  is em- 
ployed In i~lmost cvcry kind of industr). 
Hut it is most intimately concerned with 
the chemical indust~y. And it i\ in 
chemr:tl industry that we are seeing thc 
most dramatic progrcs\. N o  longer is it 
expected that the 1:lboratory app:lratus in 
which-the research chemist lirst prcparcs 
a few hundred milligrams o l  his new dis- 
covery wil l  he blown up to :I pl:int scale 
to supply, hy the s;tmc \tcpwite series of 
h:ltch processcs, the Iac to r )~ '~  productio:i. 

'The :tpplic;ttion o f  the b:lsic principle\ 
(if chcniical enpincerins has. in the US. 
yielded i m n ~ e n ~ e  dividends i n  produc- 
tivity. I n  Grc:lt Britain too, the :~dopt~.>n 
o f  these s;~nic pr~nciple, o f  breaking down 
co~nplcx re:~ctions into so-called " unlt 
processes ", lirst promulgated in this 
country by George Davis In 1887 in hi, 
lecture5 nt the Manchestcr Technical 
School. is also Ic:~ding to a streamlining 
of chemical manufacti~rc and an inevit:~. 
hle trend tow;~rds continuous operauon 
:tnd automation control. Thi, is the con- 
text within which the modern analytic:tl 
chemist must devclop his branch ol 
cheniistry. 

'The lectures that we are to hear have 
been :lrr;lnged in th~ec  groups. First. 
:ire those dc:~l~ng with thc present 
niethods that arc u\ed in modern indus- 
11-!--in steel making. In the ele:trical ill- 
dustry, in  the m;tnul':~cturc of pharmii- 
ceuticnls. Ncrlt. i\ :I scrie, of p:ipers rc- 
viewing newer :~n;~lytic.~l techniques. 
Finally. there is nn exciting section in 
which we :Ire to 1e:lrn of developments 
in analysis for the new problems of in- 
dustry. And here we ;ire happy to be 
able to hear froni two distinguished chem- 
ists froni :~hro:ld: from Profes~or Smith 
from the US and from Dr. Kculemans 
from the Netherland5 '. 

ENORMOUS BENEFIT FROM A 
FEW NEW TECHNIQUES 

CONGRESS LECTURE By Dr. J. Craik 

H E  DISCOVERY of new techniques T. and the development of rnstrumenta- 
tion in particular have immensely aided 
analysis and analytical research. This. 
and the importance of analysis to indus- 
try, was the theme of Dr. J .  Craik's 
congress lecture entitlcd 'A~rulyriarl 
chemisrr). i n  i~~drlsrry.' 

Dr. Craik (chairman of the Nobel 
division of I C I  Ltd.) declared that be- 
cause of l~mited manpower, i t  was csscn- 
tial to keep abre:lst with new techniques 
in analysis, particularly thosc which 
involved instrumentation. Techniques such 
as those involving the use of radlo- 
chemistry, chromatography and polaro- 
graphy often enahlcd prohlems to be 
solved i n  analytical chemistry which 
could not be solved by more classical 
procedures. 

Since a small error might involve 
suhstantial amounts of m;~nufacturing 
material, great accuracy was required 
in an analysis. Often an accurate method 
44s not available so that the hcst had 
to be made of the existing method while 
research continued in order to improve 

it. Dr. Craik then referrcd to glycerol. 
which was an important raw material 
used in the manufacture of blasting ex- 
plosives. Unt i l  recently, the determina- 
tion of glycerol was carried out by a 
fairly involved procedure involving the 
determination of acctyl value. The 
analysis could now be carr~ed out In a 
fraction of the time originally taken hy 
using sodium metapcriod:~tc which in- 
volves only a single titr;ltion. There were 
many import:rnt raw m:~teri:~ls of indus- 
try which demanded. from the economlc 
aspect. that high degree of accuracy. 
Thus, a tremendous amount o f  ellort had 
been devoted to the :Iccur:lte dctcrmina- 
tion of sulphur in pbritcs for sulphuric 
acid manuhcture. 

Dr.  C c ~ i k  emphasised that simple 
empirical tests could he very valuahlc to 
indudry. a5 in the caye of glycerol for 
nitroglycerol manufacture where a simple 
test for reducing impurities hased on 
ammoniacal silver nitrate was carried out. 
and i n  addition, a 'hc:11 test' was applied 
to the finished nitroglycerine. I t  was 
essential that these lcst.; should he carried 
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out very carefully and although simple 
they supplied a great deal of informa- 
tion. In industry generally, such tests 
were usually done by young people who 
might he studying for chemical qualifica- 
tions and, though they did not acqulre 
:I deep fundamental knowledge through 
use of such methods, did acquire 
familiarity with thc many dillercnt pro- 
ducts and raw materials of industry and 
thus hecanie wcll fitted for work on the 
manufacturing \ide of industry. 

In the post-w:lr pcriod inany demands 
had been madc of the analyst with 
respect to fuel and effluent ani~lysis. I t  
war, however, vcry dinicult to find a 
universal chemical mcthod for oxygen 
which would he completed in a reason- 
ahlc time. Dr. Craik remarked. 

There wcre :I number of relatively 
simple methods of analysis where i t  had 
been more or less accepted that no 
improvement could he made in basic 
procedure. Dr. Craik instanced the case 
of sulphuric acid which was still usually 
determined by titration; the only change 
that might have been made was in the 
method of locating the end point. This 
was now often done electrically with 
electrical control of the addition of 
titrant. I n  Dr. Craik's own division of 
Imperial Chemical Industries Ltd.. a con- 
jiderahle amount of work had heen done 
on the determination of nitric acid and 
nitrocompounds by potentiomctric titra- 
tion using ferrous ammonium sulphate. 
Employing an electronic end-point de- 
tector, the personal judgment of the 
operator was not required at all. 

Immense Value 
The striking thing ahout analytical 

chemistry today was the enormous hene- 
fit derived from a few important tech- 
niques dercovcred in recent years, 
coupled with modern instrumentation. 
For instancc chromatography, the elegant 
paper strip technique devised hy Martin 
and Synge, applied to the one problem 
of the separation of the amino-acids, has 
proved of immense value to industrial 
and medical research. It was now com- 
mon for a constituent to be separated 
by a chrom.ttograp!iic method and deter- 
mined by another procedure such as one 
employing spectrography or polarography. 

With the growth of new techniques, to 
some extent the use of classical chemistry 
in analysis was becoming a dying art. 
Determinations of tantalum and niohium 
in certain alloys were now usually 
carried out by a fairly simple chromato- 
graphic method whereas hitherto the only 
procedures available were those involv- 
ing classic:~l methods which required 
considerable skill. Dr. Cr:lik said he 
was of the opinion that i t  would hccome 
important in the future training of 
analysts that. with :he advent of more 
instrumentation and siinplcr methods. 
provision was made to :!void neglect of 
these important cla\sical procedures. 

Analyticill tcchnique had stimulated 
research into the hehaviour of existing 
instruments thus effecting a hettcr under- 
standing of them which in time had led 
to improvements in their construction. 
When ga? chromatography began to 
come into popular use and thermal con- 
ductivity cells were employed as a 

with the state of knowledge now exist- 
ing. Much of this advance in knowledge 
was due to the efforts of specialists such 
as Dr. Keulemans who would be lectur- 
ins at this congress. 

Dr. Craik considered that in a large 
industrial organisation there seemed to 
he a necessity for an active analytical 
research section since problems were 
always arising in analysis to which there 
was no standard solution and a new 
technique might need development. In 
addition i t  seemed to he wlse to keep 
up to date with new procedures although 
they might have no ohvious direct use 
at the time. 

There were many representatives 
attending the congress from universities. 
technical colleges and Government 

I. . 1 . I I r t i  I I . .  I ]ahoratories and Dr. Craik felt that 
M r .  I 0 1  I p i  I I .  t i  industry owed a debt of gratitude to 

those in charge of all the excellent 
method for detection. very little was analytical schools which had grown so 
known ahout their hehaviour compared much in the post-war years. 

Dr. G. R. Davies on Analytical 
Research at DSIR ' 

A NALYTICAL methods had to be 
ured by many of the DSIR station\ 

:~nd therefore thcsc had to carry out sonic 
analytical research, said Dr. G. R. Davies 
(Chemical Laboratory. DSIR) in his paper 
dealing with 'Atlolytirol rr,s<,arch in rhr 
IISIR 111 rrl(rrior~ irr ind~~.\trv' on Monday 
morning. Hc instanced the Building 
Research Station which with its large 
interest in silicate minerals, had made 
considerable use of diRerential thermal 
z~nalysis in the study of building materials. 

The Water Pollution Research Labora- 
tory had been investigating, since the 
passing of the Rivers (Prevention of 
Pollution) Act of 1951, suitable standard 
methods of analysis. One of the most 
important measurements required wap 
that of dissolved oxygen which provided 
a good indication of the degree of pollu- 
tion of a river etc. The WPRL had found. 
using the Winkler procedure, that the 
most sensitive mcthod of determining the 
end point in the titration was by a simplc 
ampernmetric method using a platinum 
and n coloured electrode. For a con- 
tinuous determination i t  was felt that .L 

colorimetric method would be more con- 
venient. the intensity of the colour of thc 
iodine being measured photoelectrically. 

Various polarographic methods for the 
continuous measurement of the oxygen 
content of aqueous solutions had becn 

tried by the WPRL. Reccntly, the labora- 
tory had succceded in developing a type 
of dropping mcrcury electrode which did 
work continuously and which appcared 
to be iem:~rkably free from troublc. 
Delivery of mcrcury by means of a motor 
driven syringe was now heing examined. 
The equipment had becn tried out for 
long pcriods in sewage effluents contain- 
ing colloidal and suspended matter and 
had given no trouble. To economise in 
mcrcury. the equipment was switched on 
automatically every 15 minutes for :I 

period of three minutes. Results obtained 
agreed vcry closely with those obtained 
by the Winkler method. 

Inorganic chromatography was of 
intcrest to the Chemical Research Labora- 
tory and considerable research effort had 
been directed to the poxsible use of this 
method o i  analysis for uranium, thorium. 
niobium, tantalum and similar elements 
and a fair amount of work had b e c ~ ~  
carried out on the noble metals. 

Application of inorganic chromato- 
graphy to uranium had now been well 
stnndardised and was Fairly widely used. 
As the paper strips limited the amount of 
material which could be used. columns of 
cellulose had been tried. Diethyl ether 
containing 5 per cent by volume of nitric 
acid (dilution 1.42) was used in preferencc 
to the cyclic ethers used with paper strips. 
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Appreciable movcnient on the columns 
was 5hown by gold, mercury, selenium, 
arsenic, antimony, bismuth. cerium. 
thorium, zirconium, scandium. tin. 
vanadium and the platinum metals; phos- 
phates and molybdates could move under 
certain conditions. 

The analysis of many low grade ores 
for uranium also required the determin'i- 
tion of thorium in such ores and Dr. 
Davies said that a development of thc 
uranium method could be used in which 

containing 1 per cent hydrollooric acid 
(400 ml) so that the cellulose column 
retained titanium, tin and zirconium. 
Niobium was extracted with 400-500 1111 
of solvent containing 11.5 acid. 

'The C R L  had also bcen carrying out 
work on chromatographic methods of 
separating the platinum metal?. I3y suit- 
able choice of solvent working at ?5 'C 
and maintaining ir idium in :In oxidised 
co~ldit ion (adding H202 to the n-butanol- 
HCI mixture) so that 11 moves with the 

thorium was extracted with ether contain- q"antitativc analysis of mix- 
ing 12.5 per cent nitric acid. Phosphate tures of platillurn, rhodium, palladiurll 
interfered with this method when a cellu- and iridium was nOrsiblc in the mesence 
lose column was used, even after adding 
ferric iron. but this interference could t e  
overcome by enlploying a mixed column 
o f  alumina and cellulose. This method 
had bcen used for micro amounts of 
thorium for chromatographic procedure 
and i t  even enabled traces of thorium to 
be separated in high purity. 

For analysis of tantalum. separation 
was effected with methyl ethyl ketone 
saturated with water i f  the sample solu- 
tion contained 25 per cent by volume o f  
40 per cent hydrofluoric acid. While 
recovery oC t;lntalom and niobium wac 
good, some titanium, tin and zirconium 
were also extracted with the niobium :inJ 
were troublesome. 

I f  water was nbsent.'niobium could he 
extracted using a higher concentration of 
acid. Under these conditions tungsten 
was also extracted and a new technique 
was, therefore. devised. Tantalum was 
extracted using the organic solvent 
~aturated with water. The column w a  
conditioned with dry methyl ethyl ketone 

of many base metals. 
A column technique for separation of 

these lour mct;~ls had ;~lso been 
developed. A suitnble solvent was rso- 
butyl methyl ketone made up o l  ~WII 

solvcnts by adding three pcr cent hv 
volume o f  concentrated hydrochloric 
acid. :~cid \olvent: oxidising solvent. 
cont:~ining acid plus chlorine dioxidc 
(100 m l  o f  ketone containing 4 per cent 
of concentrated hydrochloric acid to 4g of 
sodium chlorate :~nd 12p o f  cellulo~e 
powder). 

Iridium moving with platinum was 
collected i n  the lirst eluate fraction. The?e 
metals could thcn be separated by reduc- 
ing ir idium by adding stannous chloride 
to the sample solution and also to the acid 
solvent mixture. I ' l ;~ l~nun~ is thcn elutc(l 
as before. Scpar:,tion of the platinum 
metals from bn\c metals is achieved Ly 
the nitrite process. P:llladiom could be 
precipitated with diniethyl glyoxime. 

Mr.  (;. N i ~ B ~ ~ l . \ o r r  11-ever Hros.. Port 
Sunlight) who wanted l o  know where he 
could o b t : ~ i ~ ~  more detailed ~ n f o r m a t i o ~ ~  
on the di\solved oxygen technique, was 
:Idvised to write to DSIR or to visit the 
Water Pollution Research I.oboratory. 

Dr. A. 11. Drnshn~n (North Thames Ga. 
Honrd), referring to d~llercntial thermal 
analysis, asked whcther this had been 
found suitable lo r  c\tim:~ting the peal, 
;Ircn qoantit;~l~vcly. 

In  reply. Dr. D:~vic\ \aid i t  was suitable 
iol- \uch :I determinatl~~n. 'This method 
war more reliable than X-ray method$. 
hut not for cvcrvthinc. I t  was difficult 11, . - 
define peak :lre:l. 

Asked whcther he co l~ ld  hay t~nythin~! 
on the etrcct o l  p:~rt~clc sire. I l r .  Davies 
said i t  w:ls only irnport:~nt where gases 
were concernc(l. 

Cl~oice of Solvent 

1)r. h'. I). LrrLc, ICani~di:~li l~ldustries 
I.td.1 referred to the cellulose chromato- 
graphic work and choice of solvunt 
for extraction. I n  reply to his ques- 
t ion of whether any principlcs were laid 
down regarding ;I chn~cc of solvent. Dr. 
Ilavicb \:lid II W;I\ a rn:ltter o f  trial and 
errnr. 

Mr. I .  1'. Mi~rrirr (DSIR Chemical Re- 
se:~rch Laborntnryl allirmed that choosinp 
:I solvent was mainly empirical, but tie 
thought that after working with solvcnls 
etc., the chemist got a ' feel ' about them 
and that one could make deductions from 
solvent extractions. He  instanced uran- 
ium and thorium where it was, he added. 
now known that extraction was nossible 
t h ~ o ~ ~ g l i  the~r 1111r;ite~ 

/)I. J 11 I l ~ r r ~ r ~ t ~ ~ ~ ~ r r r ,  pre~ident. Suciet) 
for An:~l)tic;~l ('henli\try. \rlshed that the 
\rhulc bus~lir~cr ctluld be put into system. 
atlc order He ;onfeirc(l t h ~ t  w t h  p:~per 
.;trip methc~d,. \ o l ~ ~ b i l ~ t \  plnyetl a Iargc 
1p:trt. part~.xI.~rI) uherr. 011e .iubs!;tncc 
uo\ more .nluhle. 

Mr. .W. 7'. lI'r1L111~ofr t l ( ' l  dlk 11, d . \ ~ -  
sion) askcJ whether wa~rk had hccn done 
,111 c):tn~ile thioc!a11;1te sep.tr:t!ton. ('\xII- 
IJC el l lu~nt  w:~, 10x1:. but he h e l ~ c b d  
thxt ~ I I I I I c ~ : ~ I ~ ~ ~ L ~  N;IS 1101. l i e  rcferrecl to 
thc Pact th.11 ~ y : ~ n ~ d e  could hc detcrm~n-.d 
hy Aldr ich '~ method :ind ;~\kcd whethe; 
the [)SIR 11.1d c.trrietl OLII ony work o : ~  

. , . I. ; . r r l i ~  ( V  P / I ~ / I - R . I ~ ,  1 ' 1 r 1 1 r )  M r .  I . 1 .  ' I  chromalogr:~phic scp;tr;~tion of cyanide. 

(('ool R ~ . ~ ~ z ~ r c / ~  A.y,sorirrlior~). M: ( Vn~rghorr orrd M i s s  I). I-. MC~IIIILIIIPP thiocyanste. ferro- and I'crricynnide. The 
(CHEF i A l .  Ac-E) answer was ' N o  '. 
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Mr. D. K .  ('rrrry (Services Electronic\ of Supply had investigated i t  for its quan- 
Research Laboratory) wanted to know titativeness. 
about DSIR work with differential therm- A final speaker suggested that polaro- 
al analysis. Was it, he asked, quantitative'? graphic monitoring mcthods were suitable 
I t  was stated In reply that the Ministry for cyanide determination. 

Iron and Steel Analysts Meet 
Exacting Specifications 

ECENT developments in the iron 
R a n d  stcel industry. porticu1;irly the 

BY 
analysis of complex alloy stce~s we!-e B. BAGSHAWE 
reviewed by Mr. Bagshawe (Brown-Pirtll 
Research Laboratorich) in his popcr 
entitled 'Modenl onnlyricr~l method$ 111 

tlre irort ant1 srcrl I'II~IIJI~~.' He sliowed 
how the most exacting specification 
~requiremcnts for essential alloying 
elcnlents and incidental trace element, 
were being met. 

Co-operative analytical research within 
the industry and the development r f  
British Standard methods was considered 
as was the modification, adaptation and 
integration of such mcthods into the 
pattern of works control practlcc. Appli- 
cations of absorptiometric mcthods in 
building up compositc schemes for the 
~letermination of various element 
groupings from ;I single \ample were 
\hewn. 

Specific Reagents 

Mention was made of the correspond- 
ing development in specific reagents 
which had made many of these absorp- 
tiometric methods possible. Fifty years 
ago a-nitrose P-naphthol for cobalt wax 
the only organic reagent i n  general usc 
in stcel analysis. About 10 years ago 
there were only three, d~metbyl glyoxime 
and cupferron having come into use. I n  
the last 25 ycars reagcnts such os 
diphenyl carbazide lo r  chromium, 
quinallzarin and dianthrimidc for boron, 
nitroso-R salt for cobalt, dithiol for 
tungsten and molybdenum and 2-2' 
diquinolyl for copper had all come into 
general use, mainly as the basis of 
absorptiometric mcthods. 

The nitroso-R salt method said Mr .  
Bagshawe raised a topical issue i n  con- 
nection with reccnt atomic encrgy speci- 
fications which were setting maximum 
cobalt limits i n  ultra trace ranges. Only 
a few ycars ago i t  would have been 
impossible to determine cobalt to parts 
per million limits. I t  might have becn 
done on plain and simple steels by a con- 
centration procedure using an cthcr 
separation to remove most oC the iron 
from a 10, 20 or 50 g. sample, but 
certainly not on alloyed steels containing 
chromium and nickel. The BS nitroso-R 
salt mcthod was no answer to this prob- 
lem as the iron concentration the cobalt 
reaction would tolerate limitcd sensitivitv 
in trace ranges and even i f  iron was 
removed, for example, with ether or 
amyl acetate, there was marked inter- 
ference from nickel and copper and, to 
a less extent, from chromium. 

Some use had been made of the tetra- 
phenyl arsonium chloride method, but 
excellent results had rcccntly becn 
obtained using a zinc oxide separation to 
remove iron and chromium followed by 

precipitation of cobalt, with a-nitrose P-  
naphthol together with 5 mg. of iron to 
act as carrier and finally absorptiometric 
determination with nitroso-R salt. This 
had the advantage that the final determi- 
nation was made i n  a pure concentrated 
solution free of interfering elements. 

Reccntlv 2-2' diouinolvl had been 

for use as spcctrographic standards. 
Discussing carbon determinations, Mr. 

Bagshawe said these had received some 
attention in recent years, mainly on 
account of certain specialised develop- 
ments calling for third figure accuracy 
in ultra low ranges, e.g. 4 per cent sili- 
con transformer iron where the carbon 
must be below 0.01 per cent and certain 
types o f  stainless steel where the maxi- 
mum carbon limit was fixed at 0.03 per 
cent. The conventional gravimetric com- 
bustion method which nornlally worked 
to a tolerance of 20.01 i n  normal carbon 
ranges was not sufficiently accurate for 
these suecial ouruoses. . A .  

The problem was being met by using 
an enlarged version of the conventional 
procedure, or by utilising refined methods 
of measuring carbon dioxide, or by 
measuring the charge of electrical con- 
ductivity after absorption in barium or 
sodium hydroxide. 

For general daily routine his company 
adopted as the f&- a standard had, for some years, used a large scale 
method for copper. For plant control type of conlbustion procedure in which 
purposes this looked likely to supplant chdrges of UP to 16 g. of steel were fluxed 
the longcr volumetric methods based on 1,200"C and the carbon dioxide 

separation as sulphidc or absorbed in a semi-micro soda asbestos 
thiocyanate, and also the dithiocarbamatc tube and determined gravimetrically. 
colour mcthod. This procedure had the virtue of opera- 

DiQnthrimide was another reagent tional simplicity, and i t  was ideal for 
which was being in the stee[ works laboratory routine, e.g. 50 to 100 
industry as the basis for boron determina- determinations per man day and i t  gave 
tions, usually only traces of boron were consistently a reproducibility of f 0.002 
added to steel, of the order of 0.05 per Per cent. 
ccnt and even thesc small amounts had I f  higher accuracy was required, the 
a marked influence on the hardenability low pressure methods could be operated 
of the stecl. A BISRA sub-committee had to within t0.005 per cent but they were 
recently issued a procedure based on the generally lcss adaptable to large scale 
bluc colour given with 1 : 1 dianthrimide routine. Most of these methods were 
after first removing interfering elements deve1opment.i of the original Yensen pro- 
on an ion-exchange column. The excellent cedure, but Well's simplified procdure, or 
performance of the mcthod was shown a more recent modification by Cook and 
by thc results obtained by a BlSRA sub- Speight. were the ones now generally 
comniittce on a range of steels prepared used. 

SPECTROGRAPHY SPEEDS STEEL ANALYSIS 
SAYS MR. D. MANTERFIELD 

EMANDS for speed, greater preci- the dcvclopmcnt of spectrographic tech- D. slon and the manufacture of more niques had progressed simultaneously 
complcx alloy steels during the past 15 enabling the laboratory to meet those 
years or so had created problems for the demands by replacing and supplementing 
stcel works chemist declared Mr. D. wet chemical methods by spectographic 
Manterfield (Steel, Peech and Tozcr Ltd.) analysis. 
i n  his paper, 'Steel lvorks analysis 11sit1g Photographic work consisted of com- 
spectrograplric ~netkods,' presented at the parison of selected spectral lines with in- 
first session on Monday. He stated that ternal reference standard lines (usually 

7'1t,o . \ t t ~ I  i~ rdr i~ t ry  con. 
Xrc.\v Izcrrrrrrv. D. Mot1rc.1- 
/irLl (Ftc't4. Perclr oncl 
7'o:c.r). I)!,. /f(ry~lr(r~~~c 
1 l r ~ 1 1 1 r t 1 1  Hrsr,orclr 
Inhor~torit..\) Irfr, ail11 
A .  F. U'illrotn, (IC'I h'ohcl 
di~sision, rccilrc11 deport- 
IIIPJII). o ~~zc~nher  of /Ire 
o r ~ ~ ~ ! ~ ; . v i ! ~ ~  ( o ~ n ~ n i l l e ~ ;  I#?- 
llilr~/ !\ IV. s, .svIxr\ ~.$trr l .  

Prct h rr~rd 7'o:er) 
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iron), the nicirurcrncnt 111' thcir densbtrc?. 
and conversion to percentage by prccali- 
bration. Working curves were preparcd 
from standards covering the desired 
range. Steel of al l  types. slags. some re- 
fractories and other oxide systems could 
now be rapidly analysed. Mr. Manter- 
field referred to briquetting and solution 
techniques for slag and similar materials. 

I n  more recent years. direct reading in- 
struments had become more generally 
used. The photographic plate was re- 
placed by a number of photomultiplier 
tubes. The current generated from those 
tubes by special radiations was converted 
to percentage concentration by precali- 
bration. That eliminated the errors of 
photographic methods and reduced the 
time of analysis. The actual analytical 
time was about one minute. 

A typical instrument, the Quantometer 
was described and results and accuracy 
discussed. Sources of error were con- 
sidered, the most important being, per- 
haps, samples and their preparation. 

Mr. Manterfield then discussed some 
disadvantages in spectrography, such as 
limitation of scope, but he stressed that 
the advantages of speed and comparable 
accuracy far outweighed any disadvan- 
tages for many applications. I n  addition. 
the use o f  spectrographic methods en- 
abled close control to be exercised during 
manufacturing processes. 

Mr. G. Motrock (Electronic Instm- 

111cbit'l l.t~I.1. i15hc~I whether coulo~iictri; 
:~nalysis h:ld bccn wed for steel ;in:ilyses. 

Mr .  Rawsh;lwc in reply said that he 
did not think it had yet been used in th~s  
countby. hut he thought Sweden W;IS 

possibly win: this method. 
I). J. ('. Milnl,r IUKAEA.  Harwelll. 

said that Smytlic had done a certain 
:lniounl o l  work on colllomctric analysi\ 
but not on chromium in steel. He was 
grateful to see that stecl chemi5ts had 
agreed with Smales regarding cohilt csti- 
mation and to learn that use was being 
madc of tracer techniqucs. Referring to 
the thiocyanate reaction for niobium. hc 
said that this. when lirst :lnnounced. had 
been criticised. Thcrc had been a lack 
o f  realisation of the tricky naturc of the 
experimental conditions. They had now 
however, established conditions for :I 

stable niobium thiocyanate. 
Mr .  W. Drro~~nrorrrl (English Electric 

Co. Ltd.), said that as a user of steel he 
would like to know how spectrographic 
analysis was of use when the samples 
were so small. Were the results reprc- 
sentative of the whole? 

Mr. Manterfield answered that th:. 
heterogenous nature of steels was known. 
More than one samplc was takcn and 
further samples were takcn throughout 
processing. Hc st;ited th;~! :~cronautical 
inspectors claimed that a samplc taken 
at teeming was representative of the 
steel :is a whole. 

BROAD BASE OF CHEMISTRY IN 
ELECTRICAL MANUFACTURING 
ANY of the activities of the elec- M .  l r ~ c a l  manufacturing industry are By 

based on recent scientific advances and R. C. Chirnside 
the successful application o f  that know- 
ledge calls for intensive studies in the sentcd major interests. but there was a 
fields o f  physics, chemistry and engineer- variety of other materials. e.g.. fluores- 
ing. This was stated by Mr. R. C. cent materials, thcrmionic coatings, cera- 
Chirnside (GEC research laboratories) on mic dielectrics, non-metallic magnetic 
Tuesday i n  his paper on 'Chemical proh- materials. semiconductors. etc.. th:~t h:id 
/ems i n  rlre e[ec/ricnl indrrstry; rhe con- been developed and were madc only by 
mrihrrrion of analyris as a research service.' the electrical industry. 

Other industries were also involve&in I n  those circumstances, the chemist 
the production o f  many of the materiah was on a much broader footing than the 
and components used in electrical manu-% works analyst o f  old. Materials had still 
facture. but because those materials had to be selected. developed and controlled 
so frequently to meet speeialised needs. but they had also to perform specialised 
they were often made by the electricar , fu&ctions. A knowledge of satisfactory 
industry itself. O f  these, glass and cera-*, -' composition and purity was not enough 
mics and some metals and alloys repre-, . to guarantee performance or even con- 

trol o f  manufacture and a new and wider 
conception of the ohjccts and scope of 
;inalysis had had to he cvolvcd of which 
composition w:~c but one aspect. 

Mr. Chirnsidc g:~vc exnmplcs o f  a wide 
relcction of materials and products over 
the whole rongc o l  the industry's :~ctivl- 
tics. These served to il1ustr:itc the wealth 
of the tcchniqucs now :~v:~~lablc to the 
modcrn :~n:llyst. 

Mr. C;. M. Ho111!r\ fl.ondon :ind Sc:~n- 
clinnvl:~~i Mct;~llurgical C'<I.I \aid \ l r  
('liirnsidc h i ~ d  mentioned th:~t techniques 
had shown i n i p ~ ~ r ~ t i c \  in tung\tcn; h;~(l 
they :ilsc) shown grain growth the 
rcduclion \t:~gc. 

I t  was hclicvcd by nict:~llurgist*. \aid 
Mr.  Chirnhidc. tIi;lt impurities were rc- 
\ p ~ i ~ i v h l c  for grain growth. Hc rncntioncd 
Ilnmc photometry ;~nd  spoke of cllccts :it 
3.000 C .  (not. in  1'3~1. the lempcrature at 
tlie reduction stace.) 

III~III, IC,~!, (1~1~1 / ) r .  ,I. I+. II,,!,I~~,IC~~, , \ ~ r '  
~)r~'.\i1/(~1!1, prcIl~1rc 10 rrc<,ii (, ,y,tc,i/y 01 

.\rord~y rn e p l i o ~ ~  

Congress Tribute to 
Dr. L. H. Lampitt 

DR. E. R.  I~IJL~IIL :irrived OII Tue\- 
day to g ~ v c  one o f  the thl-cc congress lec- 
tures. Chiel chemist of J. L.)on\ and Co. 
1-td.. he w:is taking the pl:ice of Dr. L. H. 
1-ompill, a director of thc conlpiny. who 
died ~ : t r I  in June. 

Hcl'orc heginning his piipcr. Dr. Hughes 
rend part o l  :ln iipprcci:iti(>n of Dr. 
l.:~rnpilt by Mr .  H. Ci.  McLellan. formerly 
Rowntrcc's chiel' chemist and I:lter asw- 
ci:ltcd with the Sea Weed Rcsc:~rch A s w  
ciation. hut who i\ now retired. 

Mr.  Mcl.cllan m id :  
'In the coilrse of his l i fc Lc\lic I.:~mpitt 

rendered 3 supreme service to the scicncc 
of food--he c;iu\cd it to be uccd.' Just 
heforc the l i n t  world w;lr 'chemi\ts were 
not univcr.;:ill! employed in the ~ndustry 
:lnd, wlicrc they wcrc. tlicy were expected 
to kccp to thcir \o-c:illcd I;itol-iitoric\, 
What 3 cli:~ngc h:~s takcn pl;lce \incc then 
2nd for tli:~t chnngc we pl:lcc 1.cslie 
I.ampitt riglit in the forefront of thaw 
who have brought it :~hout. 

What is the position nou'! In  many 
cnliglitcnud firms the chcmist is no longcr 
the bxck-room hoy. conlincd to hi\ 
I:lbc)r;~tory. hut is t:lhing :I Ic:~ding p:l:t 
In the dcvclopmcnt 111 his lirm's produc~, 
:tnd in controlling tlie dc\tiny of the coni- 
p:tny. This w:~s indeed a major part of 
Lampitt's lifc work. the cmancipntion of 
the food-chemist. 
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sometimes encountered due to lowering GAS BOA R D C H E M 1 STS of the hydrogen over-voltage. 
Densham and Gouah h o ~ e d  to obtain 

more success with therecording dropping DISCUSS NEW METHODS mercury~ectroderecent1ydevelop~at  
the Water Pollution Research Labora- 
tory. Polarography was stated to provide 

By A. B. Densham and G. Gough analysis a useful for check determination on other of  methods lead content of 

ORK IS in h;lnd to develop physical 
Wmcthods for the control of plant for 
conversion of hydrogcn sulphide and 
sulphur. fol- the manufacti~rc of purifying 
materials and [or the trcatmcnt of 
etllucnts. This was stated by Mr. A. R. 
Dcnsham :lnd Mr.  G.  Gough (Fulham 
Research L;~boratory of  the North 
Thamcs Gas Board) on Tucsd;~y morning 
In thcir papcr on ' Tltc npplicotion of 
pll?'.\icrrl ~ttctl~od.\ of (ttt~t/yxi\ it] tile go\ 
i~tdt[.~/ry ,' 

Mention was made of :I double heam 
apparatus which has bcen described by 
Mr. C. M .  Chcrricr for the dctcrminat~on 
of sulphur dioxide and other gases in air. 
This required a continuo~~s light source 
with an interference filtcr to select the 
right wi~vclcngth. Dcnsh:lm and Gough 
stated that they were investigating the 
possibility of using a ~ imi le r  dcvice for 
controlling the SO,/H,S ratio in connec- 
tion with ;I Claus ki ln for the production 
of sulphur. 

To  determine Icsr than I p.p.m. of 
hydrogen wlphidc in pt~ril ied gas, the\c 
author\ rcpc~rtcd. ?. cu. ft. of pas wcrc 
passed through ;I speci:~lly selected 
filtcr Iupcr impregnated with leaJ 
;~cct:~tc. The bl;~ckcning was then 
measured photo-clectr~~i l ly i n  an appara- 
tus developed in co-operalion with Evans 
Electroselunium Ltd.. which gave the 
result directly as p.p.m. of  hydrogcn 
sulphide. 

With rcg;lrd to qu:~nt~t;~tive :~n:~lysis of 
tar fractions, content of  o-cresol i n  thc 
m.p-cre~ol fraction from coal tar could 
be detcrmincd accurntcly. The presence 
of xylenols toil ing in thc same range W;I\ 

stated to make the dctcrmlnntion of the 
m- and p-crcsol contents less accurate. 

Residual Toluene 
Densham :lnd Gough reported that 11 

was possible to mcasure 0.01 per cent of  
residual toluene in sulphur extracted 
from spent oxide with pyridine. For thi\ 
purpose the sulphur was dissolved to 
form a 25 pcr cent solution in carbon 
di$ulphitlc, and the absorption was 
me:~sured at 13.14 microns. in a cell 0.8 
mm. thick. It W;IS ~ t ;~ tc t l  that for group 
analysis of  miner;~l oils they were using 
infra-I-cd absorption to check other 
methods of analysis. 

The authors said that infra-red gas 
analysers of the non-dispersive type with 
select~vc dctcctors wcrc finding increasing 
use for thc determination of  carhon 
monoxide and carbon dioxide in products 
of combu\tion. I t  had been round that 
with careful attention to drying of the 
products to be analyscd. calibration did 
not change s~gnific;~ntly hctwcen weekly 
checks. Advantage of this an:~lyscr w:is 
that a reading could be t:~kcn on less 
than i in. litre .;ample, but it could not 
be used. however. with damp corrosive 
gases as the cell w:tlls tarnished and the 
reduced ~.cflection from the walls caused 

an increasing drop in sensitivity. 
Concentration of  the carcinogen, 3:4- 

benzpyrene, in gas had been investigated. 
Fluorescence of condensed hydrocarbons 
removed from a gas stream by a solid 
CO: trap was photographed with a quartz 
Raman spectrograph using a three-hours 
exposure. N o  benzpyrene was detected 
and i t  was shown that i f  benzpyrene was 
evaporated into gas i t  was completely 
burnt in a flame. 

Leak detection from an underground 
tank was of importance. While fluores- 
cence spectroscopy had bccn used to 
increase the sensitivity of the fluorescein 
mcthod, more recently radioactive sodium 
carbonate as a tracer had been used. 
However. thls mcthod could only be 
relied upon when the test was positive. 
;IS the sodium might he selectively 
removed by concrete or soil as the result 
of ion exchange. 

Isotopic dilution tcchnlques had been 
uscd, the authors said. fol- the determina- 
tion of small amounts. 0.01-0.1 per cent. 
of ammonium chloride in tar. Thiosul- 
phates in aqueous liquor produced when 
gas was made by the catalytic reaction 
of steam with heavy oil, and the main 
causc of oxygen absorption of this 
eftluent, could be dctermincd accurately 
polarographically. Polarographic methods 
investigl~ted as e measure of dissolvccl 
oxygen in aqueous effluents did not ap- 
pear to be reliable at the low p H  values 

for pitch creosote fuel. Lead could be 
determined i n  a one gram sample after 
combustion i n  a bomb. 

MY. W. H. Topho;~~ (BP Refinery (Kent) 
Ltd.) asked whether the authors could 
give any idea of the sensitivity for sul- 
phur dioxide and hydrogcn sulphide. 

Mr. Gough said i t  was not suitable for 
low concentrations, unless an extremely 
long gas cell was used. I t  was less than 
the I-R mcthod. 

01.. H .  A. iwrt Vrtcltr (Staatsmijnen in 
Limburg) enquired i f  the vapour phase 
method for determination of  naphthalene 
was a better method to use for high con- 
tents of  naphthalene by passing NI 
through wash oil. 

Mr.  Gough said theirs was a simple 
method. They were interested in deter- 
mining 5 lo  10 per cent, i n  fatc even 3 to 
7 per cent. 

G .  R~rssell (I lford Ltd.) referred to the 
slide indicating tetra and pentathionate. 
Were the authors interested in determin- 
ing these? There appeared to be excellent 
beparation on the diagram. He suggested 
the u.;e of  paper chromatography. 

Mr. Durham said they knew of the 
work using this method hut had not in- 
vestigated it. 

Mr. 8. W. Slotirrctrd (Bcxford Ltd.) 
asked which indicator was uscd to deter- 
mine dihydrophenols by paper chroma- 
tography in ethanol. 

I t  was stated that the reagent used was 
2:6 dichloroimide in ethanol. 

GOVERNMENT CHEMIST'S OFFICE HANDLES 
470,000 SAMPLES A YEAR 

ISCUSSING the ' 711~ il,or!, ,I/ tlro lytical evidence in the courts. Such D d ~ p o r t ~ ~ l r n t  of t h ~  G'oI~c~~IIIL~~~ CilSCS were few but they entailed the most 
('lrc,~~li.sr' of which he is head, Dr. G. M.  careful and critical work. 
Bennett. said i t  existed to provide chemi- Spectrographic methods (visible, ultra- 
cnl ;~dvice and serviccs to all other Gov- violet and infra-red) were widely applied 
crnmcnt departments. A large part of in determination of metals, drugs, vita- 
its work was analytical and consisted nf mins etc. X-ray diffraction was used 
involvcd examination of some 470.000 to estimate free silica i n  dusts i n  connec- 
samples a year on behalf of the board tion with the silicosis survey. Chroma- 
of Customs and Excise, the Ministry of tographic methods of separation were 
Agriculture, Fishcries and Food. the also of increasing importance 
Ministry of Health, the War Office. Brief mention was made of a few 
Ministry of Works and other depart- \pecific examples of  recent work i n  the 
ments. department: a convenient method with 

The Customs and Excise work was simple portable apparatus for detecting 
essential to the assessment of  payments and determining traces of toxic-gases in 
of duty which together constitute some the air of  factories; the analysis of  a 
30 per cent of the national revenue. On sheep-dip of  complex composition; the 
the other hand the department's function determination of traces of metals and 
in relation to food, agriculture and put -  other poisonous materials i n  foods. The 
Ilc health, although i t  involved a smaller identification of the cause of the outbreak 

number of samples, was nevertheless of of food poisoning at Pontadawe, S. 
equal importance. Moreover many W s, last year was a particularly 
problems were dealt with which involve tcresting example. 

or long term investigations of the K f e r c n c e  was also made to a simple 
most diverse subjects. apparatus for gas chromatography which 

 he Government Chemist. said Dr. wade possible the detection and estima- 
Bennett, had the duty under several ~ h s  $ntl of minor components of  liquid 
of Parliament to act as official referee ,nixtures. 
where there had been a conflict of ana- lContinrret1 i n  p. 1105) 
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O v E n s e ~ s  congress members totalled 
26 and included two lecturers, Pro- 
lessor G. F. Smith (I l l i~~ois  University. 
department of chemistry and chemical 
engineering), and Dr. A. I. M. Keulcmans 
(Koninklijke/Sliell Labatorium, Amster- 
dam). The strongest contingent came 
from the Netherlands. Among oversea5 
visitors were Dr. Max Berl, of the Gov- 
ernment of lsracl Purchasing Mission. 
Dr. R. Arnold (Capetown University): 
Dr. L. Blom, Dr. T. Van Hock, Dr. T. H. 
Veerkamp and Dr. H. A. van Vucht 
(Staatsmijen in Limburg); Dr. S. I-'. Bohl 
ken and J .  B. van den Klooster (Mekog. 
Tjmuiden), Dr. E. A. M. F. Dahmen and 
Dr. G. W. Ncderbragt (Koninklijkc/She'l 
Lahatorium); Mr. H.  Hamilton (Magadi 
Soda Co. Ltd.. Kenya); Mr. G .  JefTord 
(Geolog~cal Survey of Nigeria, Kaduna~;  
Dr. B. P. Knol (Centraal Tcchnisch Insti- 
tuut, TNO, The  Hague). Dr. K. D. Luke 
(Canadian Industries Ltd.. Quebec); Mr. 
T.  McWilliam (ICI Australia and N Z  
Ltd., Ascot Vale, Victoria); Mr. M. J .  
Murray (Universal Oil Productr. De.; 
Plaines, Illinois); Dr. F. A. Pohl (Allgc- 
~neine Elektricitats Gesellschaft, Mohne); 
Dr. F. G. Spruit (NV Philips-Roxanr. 
Amsterdam). 

@Professor E. I-. Hirst of Edinburgh 
University. one of the congress chairmen. 
was warmly congratulated by many 
friends at  St. Andrews on the CHE 
 warded him in the Queen's Birthday 
Honours List. 

Last minute illness prevented Mr. 
A. A. Smales from presenting his paper 
on the uses of radio-isotopes. It was. 
however. given by a colleague of his at thc 
Harwell Atomic Energy Research 
Establishment. Dr. I). I .  Fcrrctt. 

MANY former St. Andrew\ FI-;~duatc\ 
among congress members were able to 
meet again Dr. Ethi M. Stecle. former 
chemistry lecturer and now warden ( 4  
McIntosh Hall, the women's hall of resi- 
dence. Dr. Steele worketl with the latc 
Sir James lrvine for 35 years both as his 
personal secretary and ;is a lecturer. She 
retired from lecturing I:~st Scptembe!.. 
Among former students she met Dr. !. 
Allan (Cooper Technical Bureau. Berk- 
hamsted), a student of St. Andrews for 
nine years. Dr. James Craik (chairman. 
IC1 Nobel division) and Dr. D. Trail1 
(ICI Nobel division). Professor E. I . .  

St. Andrews 
Hint (Edinburgh Univcrhi!)). ;I lornicr St. 
Andrews' man. was a lecturer in chcmis- 
try for ;I number of year\. 

DR. MAGNIJS PYKF:. chilir~ilan oL' Ihc 
Scottish section. Society for Analytical 
Chemistry, which organised the notable 

congress at  St. 
Andrews this week. 
has broadcast frc- 
qucntly and ha\ 
the distinction of  
being one of the 
two scientific con- 
tributors whose 
works appear in 
t h c memorial 
volume 'From the 
Third Programme.' 
Hc is the author of 
some lifty scientilic 
and technical puh- 

Dr. ll1ag1111s l'gkc lications and of 
'The Manual of 

Nutrition (HMSO. 1945); ' Industrial 
Nutrition' (McDonald :~nd  Evans, 1950): 
'rownman's Food' (Turnstile Press 1952); 
'Automation. its Purpose and Future' 
tHutchinsons 1956). His newest hook. 

Papers presented on Thursday 
and Friday, with further congress 
photographs will appear in the 
next issue of Chemical Age r--1 

'Nothing Like Scicncc,' is being pub- 
lished by John Murray this summer. 

Manager of the Glenochil Research 
Station of the Distillers Co. Ltd.. at 
Mcnstric, Cl;~ckm;~nnanshire. he worked 
with Sir J:lck Drummond during the war 
in the Scientific Adviser's Division of thc 
Ministry of Food and i n  1945-46 served 
;is nutrition adviser to  the Allied Com- 
mission for Austria in Vienna. 

His othcr claim.; to distinction ;ire: 
n~cnihc~- of the council. Royal Institute (11' 
Chemistry. 1953-56, chairman Stirling- 

shire section 1956; chairman of Scottish 
group committee. Nutrition Society. 
1954-56; chairman nutrition panel, I ~ o d  
group. Society of Chemlc:~l Industry. 
1948-51. 

DR. MAX RERL. of the lsracl Govcrn- 
nicnt Purchasing Mission, who travelled 
I ~ o m  H:lif:~ to attcnd Ihc congrc\s, told 
11s thi~t  Ciovcrnment rcscarch laborator- 
ies, psrtlcularly the Wcltzman Institute. 
wcrc ;lmong the finest equipped in thc 
world. 'I here war ;I high dcfrec of in- 
strument;rtion and many of thcir instru- 
ments. Dr. Rerl added, are bought in the 
UK. W ~ t h  his wile, hc will g o  on next 
month to the Paris confcrcncc of t h ~  
Intcr~i;~tion:~l 0111on of Pure :~nd  AppIicJ 
Chemistry. 

FOIIHICL:N congress ~ncmhers were 
clclaycd three hours at London Airport 
I:~st Saturday whcn thcir Edinburgh- 
hound RE.4 Viscount developed technical 
trouble. They included a party of four 
Dutchmen headed hy congress Iccturer 
Dr. A. I. M. Kculcman~ (Koninklijke/ 
Shell-Labor;~torium). Mr. H. R. Mundcn, 
Mr. A. S. Smith and Mr. Ci. F. Price 
(British Nylon Spinner\), congress 
lecturers, Dr. J .  C. Milncr (AERE. 
tl;~rwelll and Dr. D. J. Ferrctt (AERE, 
H;~rwelll. Mr. J. H. Pi~rkinson and Mr. 
R. W. S ~ m u c l  IRritish Petroleum Co. 
(.Id.). and Mr. D. R. Fcllows (Standard 
' rc lccommun~c:~t io~~s Labor:~toric.; Ltd ,. 
Evcntonllv they joined a London- 
Abcrdccn train :it Edinburgh on which 
wcrc ahout 40 othcr congress members. 

Infra-red Spectroscopy 
Continued from p. 1108 

useful means of increasing the sensit~vity. 
ERorts, said Dr. Martin, were being made 
to extend the useful range of spectro- 
meters beyond the limit of 25mu accep- 
ted by most infra-red workers. A promis- 
ing appro:~ch appeared to he thc appli- 
cation of  very coarse diffraction gratings. 

He  hen mentioned :I few analytical 
determinations, referring to the deter- 
min:~tion of  watcr in Pcrspcx sheet. In 
equilibri~lm with normal air, Pcrspex 
could takc up  to 1 per cent of watcr. 
and this was easily determined by measur- 
ing the transmission of & in. sheet near 
?mu. Less than 1 per cent monomer in 
Perspcx could he determined at 1.7mu 
and a.; little as 0.1 per cent could be 
detected in a sample f in. thick. 

Impurities in high quality phenol 
could. after concentration. be identified 
spectroscopically. He instanced two 
c;~ses: in one the presence of naphthalene 
in phenol from coal tar was shown con- 
clusively and in the other diphcnyl ether 
was found whcn chlorobenzene was the 
starting material. The infra-red spec- 
trum, Dr. Martin said. afforded a useful 
method of checking the purity of toluene 
and benzene. A topical example was the 
analysis of heavy water. Here diverent 
ranges had to he covered. e.g.. small 
quantities of H,O in D,O, and vice versa. 
For the former analysis the HOD band 
at 2.9Smu was used. while for the latter 
the HOD hand near 4mu was employed 
since intense absorption by normal water 
made the 2.95mu band unusuahlc. 
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Dr. Bennett said that tob:lcco, winm 
and spirits were the main s;lmplcs passing 
through his department. Fluorination o i  
water was just getting under way and 
would be investigated. 

On sugar determinations, rcference was 
made to the colour of crude sugar 
solution. Lead acetate W;IS formerly used 
to clean it-but excess Ic:ld acetate had 
led to crror. Unfortunately thc pair 
rcquired was at the flat minimum. A con- 
vcntionalised method of clarilicntion was 
used and Icad was ipnorcd. The crror was 
in favour of the customer. Photoelectric 
yolarimetry for sugar dcterminations 
could be advantageous but h;~d not been 
generally adopted. 

Work carried out for the factory 
inspectol-ate involved field devices for 
testing for toxic g:lses and vapours such 
as mercury. 

Flour survcys werc of  importance and 
samples were obtained from some 300 
milling establishments for determination 
of nutrients. 

At present, work was being carried out 
(in the presence of mercury on apples. 
Mercury estimations of 0.01 p.p.m. werc 
now made with certainty and the depart- 
ment was confident that mercury could 
be detected on apples. 

Herbicides contained impurities which 
were not agricolturally valuable said Dr. 
Bennett. Using 3GCI the acid required 
war isolated and, by radioactive tech- 
niques, the amount of acid in herbicidc 
could be obtained. 

Ion Exchange 
Lead and zinc residue\ in food could 

be usefully estimated by ion exchange. 
'Liquid' glucose was another substance 
which was of interest for duty purposes. 
Classical methods of estimating liquid 
glucose only werc available until recently; 
chromatography was now used. ;I solid 
calcium carbonate column being em- 
ployed. Therc was an important temper,\- 
ture factor in elution. 'The absorbing 
material had to be standal-dised and onc 
had to know the temperature effects. 

Gas chromatography was hcing 
cxplorcd, and reference was made to a 
Rame photometer adapted by the depart- 
ment. The apparatus could bc put to- 
gether by anyone with intelligence. The 
nnly costly part was the recording poten- 
tiometer (about f200). 

Dr. E. F. Hcrsorrt (May and Baker) 
asked if there was a possibility that the 
Government would consider another 
method of recording proof spirit since the 
present one gave risc to SO much difficulty. 

Dr. Bennett could not hold out much 
h o p  of a change. He said the Board of 
Trade preferred to continue in the same 
way. 

Mr. A .  E. Srookrs (Boots Pure Drug 
Co.) asked whether there was a possibility 
of speeding up excise work on ethyl aleo- 
hol determination particularly with refer- 
ence to methanol present as impurity by 
using the gas chromatographic method 
for methyl alcohol, ethyl alcohol and 
propyl alcohol. 

Mr. W. J .  Goodcrhnm, North Thames 
Gas Board, asked if Dr. Bennett could 
say whether mercury or other insecticides 
were located in the skin of apples or 
onions and could these therefore be got 
rid of by peeling the apple or onion. 

Mr. W. H. Stevenson (Boots Pure 
Drug Co.). thought he could throw some 
light on the last enquiry. They had inves- 
tigated the amount of mercury on skin 
peal of apples. Mercury did not readily 
penetrate the pulp but with tomatoes 
mercury was preferentially absorbed by 
pulp. Mr. A. A.  Lco, (Pilkington Bros. 
Ltd.), said he would like more details on 
the home-made flame photometer referred 
lo by Dr. Bennett. Replying to this Dr. 
Bennett said Dr. Scott of his department 
who produced the instrument had given 
the account of it to an electrical engineers 
meeting in London recently. H e  thought 
that therc would be a paper on it in duc 
course. 

Dr. H. C. Loc!ia*ood (Cadbury Ltd ), 
enquired whether moisture determinations 
mentioned by Dr. Bennett for tobacco 
were similar to the Imperial Tobacco 
Company's results. If so, he had a com- 

ment to make. Dr. Lockwood also 
cnquired about the oven lid. Was this 
jacketed or had it steam passing through 
i t?  .. . 

Dr. Bennett said that his department 
had exchanged views with ITC. Both 
had had similar ovens although these 
had been designed separately. On the 
second part of the question. Dr. Bennett 
said if the oven had a suitable height 
only a lagged jacket lid was required. 

Dr. Loch wood then commented that in 
carrying out tests in conjunction with 
Fry's their oven having a jacketed lid. 
first rcsults were identical, but later Fry's 
results werc lower. The reason was that 
the dew point of air entering the oven wac 
less than that of air coming out. There- 
fore. the water must have been damping 
the lagging. 

Dr. Bennett suggested there had been a 
defect in the wall of the oven. 

Vital Role of the Food Analyst, 
by Dr. Hughes 

N HIS congress lecture on 'Annlysis 1 .  nrl(1 l+ood', given on Tucsday, Dr. 
E. R. Hughes (J. Lyons and Co. Ltd.) 
did not confinc himself to new methods. 
He wished to show how important and 
useful analysis was to the food industry. 
Analysis was the backbone of the in- 
dustry. 

At first the chef had resented the 
intrusion of thc analvst. but todav thev 
worked closely together.' No food ;nand- 
facturcr could now carry on without the 
assurance of thc analytical laboratory. 
The buyer's work was simplified by 
specifications laid down or sample\ 
;~vailable. 

Compliance with food laws was 
in~portant. I t  was necessary to have 
specialist chemistv because of the widc- 
ness of the field. In his company therc 
was even the entomologist. The funda- 
mental requirement was analytical 
knowledge. 

It was essential that there should be 
no variation in thc goods. or working,. 
of' the plant. This procedure formed a 
useful stock control. Dr. Hughes illus- 

I rorrr Alhriglrt orr(1 U'il.\orr Lid. or(, 1)r. 
W. /I .  Forslcr. lcll, arid S. Grerrificld 

trated a dissection of chemists' hours in 
laboratory work for costing purposes 
(1956 figures): Analysis of samples took 
49 per cent of time; inspection of pro- 
cess took 9i per cent; investigational 
processes and hygienic control, develop- 
ment and research work, took 41t per 
cent. 

A scheme for a continuous mixing and 
freezing plant for ice cream was shown 
as well as the control panel for the 
process. Analyse3 for this process were 
carried out every half hour; in addition. 
bacteriological control was provided. 

In the bakery, materials had to he 
closely controlled before being used. 
'The importance of this could be realised 
when 24 miles of Swiss roll were pro- 
duced in a day. 

He referred to Dr. Bennett's mention 
oE micro-biological methods for B 
group vitamins. This test was much 
used in his company, which preferred 
that the micro-biologist (or bacteriolo- 
gist) should be a chemist. 

Work was being carried out in Dr. 
Hughes' laboratories on controlled 
humidity for micro-ecological work. It 
was shown that with increased humidity 
there was marked growth of organisms 
such as Escheria coli, Salrnonella ryplic 
mrrrirrrri, staph.vlococcrrs pyojqenes. 

From such work, factors were obtained 
which affected formation or  preserva- 
tion of protective surface layers in 
perishable goods: (a) atmospheric humi- 
dity, (b) air velocity over food, (e) nature 
and structure of food. 

Passing to paper chromatography, Dr. 
Hughes said that substances in green 
tea could be detected by this method. 

A butanol extract of a black tea 
infusion produced thearulugins and thea- 
R a e - t h e s e  gave body, thickness and 
,@;vour, mildness and brightness of tea. 

f p  Dr. Roberts of Lyons and CJ. had 
devised a test from this determination 
to  give, it was believed, a more accurate 
fnd better assessment of tea than a tea- 
hs te r  might do. 

The tea could be assessed' by means 
of a spectrometer. 
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Chromatography was one of the most 
valuable methods available to the food 
industry, Dr. Hughes stated. Identifica- 
tion of food colours was now to be 
limited to about 15 colours. Here again 
chromatography would have to he 
employed. 

X-ray cameras were used i n  routine 
analysis and in research. Advantages of 
the X-ray camera for routine analysis 
of unknown material in foods were 
great. 

Struvite (magnesium ammonia phos- 
phate) which occurred in prawn and crab 
could he quickly determined or alu- 

minium in an ice cream cup. I t  could 
trace i f  there was lubricant or foreign 
body contamination from plant used In 
processing. Sodium diacetate was shown 
to be a definite compound by this 
method. 

Using the oscillating and Weissenberg 
cameras the structural formula of a suh- 
stance could be found. By means of an 
electric computer Mrs. Wright at Lyons 
had produced a model of the gluta- 
thione molecule which had been worked 
out in 40 hours inste;ld of five years 
which would have been required to find 
the formula that had been obtained from 
the model. 

Good Opportunity to Apply New 
Techniques to Pharmaceuticals 

A NALYSTS i n  pharmaceutical con- 
trol. because of the wide range ef 

chemical substances used in the medi- 
cinal field, had an exceptional oppor- 
tunity to apply newer techniques to their 
own needs. This was stated by Dr. 
D. C. Garratt (Boots Pure Drug Co. Ltd.) 
in the paper he gave on Tuesday on 
' Annlyrical desdop~rrerrrs iri n plinrrria- 
crirrknl Inhornror? '. 

The range for which accurate and rap~d 
determination was possible had been in- 
creased by the development of emission 
\pectroscopy by solution techniques. par- 
ticularly flame photometry with the u\e 
of automatic recording units and the 
porous cup process. More volatile ele- 
ments in certain cases could be assayed 
with the hollow cathode directly in thc 
presence of organic matter. A chemic:~l 
determination of mercury by distillation 
as metal was also applicable to a wide 
range of pharmaceutical products. 

I n  quantitative chromatography, the 
column technique together with ion- 
exchange materials used similarly had 
given rapid assays of complex galencials: 
an assay of insulin preparations was 
being developed with paper chromato- 
graphy. 

Infra-Red 

Dr. Garratt said that the use of 
infra-red for routine control continued 
to expand. Other interesting develop- 
ments included the production of a sen- 
sitive fluorimeter, an assessment c;f 
insecticides using flies as single biologi- 
cal units, and a chemical assay of mor- 
phine applicable to opium and standard 
preparations containing the alkaloid. 

Aluminium in the presence of mag- 

Dr. D. C. Garratt 
tamed by Dr. Prihil-xylenol orange- 
a sulphonphthalein derivative giving an 
orange colour in solution and forming 
a hluc complex with mctals. 

Under conditions used for PAN. ad- 
justing solut~on to pH6 with hexaminc. 
a sharp end point wa\ ohtained. Halide 
ions interfcrcd with thc dircct titration. 
precipitation occurring when neutralising 
thc solution due prohahly to the forma- 
tion of an insoluble hcxnminc mcrcury 
halide complex. 

A hack titration ;It pH1"wwas satis- 
factory using either zinc chloride or cal- 
cium chloridc as titrant with cre\olph- 
thalein complexone as indicator stated 
Dr. Garratt. Similarly sulphatc and 
nitrate were tolerated unless in high con- 
centration. 

The method was .;uitahlc for thc 
assay of mercuric oxide. mercuric 
chloridc. ct~lomel and ammoniated mcr- 
ctlry. I t  wa\ unlikely to hc of much 
practical value for determination of 
mcrcury in compounded preparations. 

Because of tlic sharpness of the end 
point in the dircct titration of mcrcury 
usine xvlcnol oranre. it was thoucht - ,  
that semi-micro scale determination of 
mercury might he possible. Using N/100 
solution quantities of the order of ? or 
3 me of mercury might be accurately 
determined and the end point was still 
very clear. 

Determination of macro-qu;~ntities 
and traces of mercury and lead had 
proved a stumbling block. Dr. Garratt 
then mentioned the successful method 

nesium or calcium waseffectively masked I 
by complexing with triethanolamine pro- 
viding the titration was carried out with- 
out delay. 

Other uses had been found for this 
techniquq and conditions had recently 
been ohtained for the titration of per -  
cury salts; titration was possible u' 
EDTA at p H 6  Its high salt concent$c, 
tions from usual buffer solutions gave 
a poor end point: hcxamine was uscd for 
adjusting the pH. PAN (pyridyl azd- 
naphthol) was a suitahlc indication alonp 
or screened with mcthylene blue. 

A new metal indicator had been ob- 
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evolved for mercury uslng in principle 
the technique used over a century ago- 
namely dist~l lat~on in the presence of 
lime (for atomic weight of mercury). 
His section had made a thorough study 
of the process and had developed a tech- 
nique which could be applied be a large 
number of mercury products. 

Favourable results could he obtained 
on a powder containing any compound 
of mcrcury in ahout one hour. by an 
incxpericnccd worker. f-1111 recovery had 
been obtained with a sclect~on of mer- 
cury salts and such organic mcrcuriats 
:IS methyl mcrcury chloridc. mcrsalyl. 
clhyl mcrcury phosphate. mcrcuro- 
chrome ctc. 

N o  interference was caused hy extran- 
eous compounds-c.g. I g. sulphur. 
I g. iodine. I g. sodium bromide. 
2 g. benzene hexachloride and 5 g. 
Ic;~d arsenate. 

'The technique uscd had been appl~cd 
to a number of tablets and pills with 
favourable results. A few ointments had 
heen tried and. according to Dr. Garratt. 
possibly thc method could he extended 
to cover this large field of mcrcury prc- 
parations, thus avoiding the multiplicity 
of methods. 

On semi-micrn scalc cleterm~nation of 
mercury. thc thiocyanatc titrat~on cnd 
point was reported to he good when 
titrating with N/100 thiocyanate in total 
volume of less than 50 mls. 

Hollow Cathode 
The hollow cathodc had been used for 

excitation of  h:~lidcs. Wurk referred to 
hy Dr. Garratt was $till in early stages, 
hut it suggested it might bc useful for 
determining traces of elements having 
volatile oxides. although this problem 
has hecn partly solved hy the porous 
cup technique. The use of a bomb calori- 
meter for complete comhuqion in 30 
atmospheres of oxygen for recovery of 
traces of volatile elements. not received 
enthusiastic;~lly hy a society meeting in 
October 1953. nevertheless gave good 
recoverics and it had hcen found of 
value. 

Microbiological methods had also 
proved of value in the determination of 
sm:~Il amounts of organic mercurials 
where the chemical assay was compli- 
cated and tedious. 

Referring to Robinson and Fehr's 
work in 1952 on quantitative separation 
of insulin from protamine in protamine 
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zinc insulin by means of paper chroma- sensitive to 0.16 mg. strychnine. for example in the work of polysarcosines, 
tography. Dr. Garratt said the method I n  classical separation of strychnine hut where minor constituents gave a 
had been applied to assess activity of from brucine by oxidation with nitric peak close to the main one as shown by 
freshly prepared samples of this insulin, acid, complete destruction of brucine Caessons. unsatisfactory results for the 
insulin solutions and insulin zinc sus- occurred. and no strychnine was lost. minor constituents would be obtained. 
pensions. The adsorbed colour was criti- This work is to he reported i n  detail. Mr. R .  C. Chirtlside (GEC) said he war 
cally depcndcnt. hc opined. on physical Dr. F. G .  Sprlrit (NV Philips-Roxane) particularly interested when Dr. Synge 
conditions prcv;liling during steaming. A asked ~f the paper chromatography had mentioned separation of viruses. He 
standard solution wac therefore run at method descrihed by Dr. Garratt for would like to know of any analogy with 
the same time to ensure identical con- insulin was suitable for crude insulin. this work and its possible application In 
ditionj. Dr. Garratt said i t  was usually used mineral flotation. Could Dr. Synge say 

Oxidised 'cellulose as a carboxylic on samples returned and said to be in- what happened on the surface of 
cation exchange medium had been used active. but he thought it might be applied. molecules? 
successfully for the quantit;~tive separa- Mr. N. T. Wilkirrson (ICI Ltd.) said Dr. Synge in reply said the anology 
tton of alkaloids. Only 1 gm. was needed the determination of mercury in apples was based on the idea of the difference in 
for a column and thus could he uscd was mentioned by Dr.  Berment; was it, free energy between molecules adhering 
for a number of dcterminations. he asked. the method mentioned this to surfaces and the free energy in solu- 

This method had applications in phar- afternoon for determination of mercury tion. and was the extension of the theory 
maceutlcal preparations containing strych- on apples. of surface tension and energy application 
nine and hrucinc. Basic non-alkaloid This was not the case. hut the method to smaller particles. He referred to the 
impurities allectcd 5trychnine hut with is to be descrihed in a paper t o  be sent work on uranium ore of W. E. I. Dubherly 
use of ox)-cellulose an extract of high to Tlrr Atmlyst. I t  was sensitive to in Melbourne who was using counter cur- 
purity wdr ohtained. The method was 2-3 mg. of mercury. rent pulp chromatography. The ore par- 

ticles moved upwards and resin particles 
stayed where they were. 

RECENT APPLICATIONS OF Typical 'FIOW Sheet' 

PHYSICOCHEMICAL METHODS of Medical Research 
N his paper, 'Analysis i n  medical 

By Dr. R. L. M. Synge r e s e a r c h  presented on Wednesday, 
Dr. A. T. James (Medical Research 
Council) said that the term 'medical re- 

PPLICATIONS in recent years of of different molecular weights Dr. Synge search ' could be taken to cover bio- 

A s o m e  of the more refined physico- said diEusion seemed as i f  i t  would be the chemistry. ~hysiology. bacteriology. 
chemical methods, many of which had best possibility. Dr. F. G. Spruif (N. V. pharmacology, histochemistry and clinical 

already proved useful for analytical Philips-Roxane) wanted an opinion on research. Except for the hospital 
separations of smaller molecules to sub- double spotting exhibited by single sub- laboratory where routine analyses of 
stances of higher molecular weight were stances. Dr. Synge said he knew of the b'lood, urine, etc., were carried out, few 
discussed by Dr. R. L. M .  Synge (Rowett occurrence of double spotting. I t  was analysts were found i n  medical research. 
Research Institute). His paper, entitled usually due to other distributing sub- Each worker carried out his own analy- 
Rectlrrr progrrss irr separating srrhstorrcpr stances such as water. There were tical work since this varied from problem 

of high ,!~olrcrrl~r n,eight.' was presented instances reported in the literature he to problem. Generally, the type of prob- 

on Wednesday morning. recorded that trinitrotoluene was upset lem was very different from that en- 
These methods included counter-cur- by water. Another speaker said double countered in the chemical industry. A 

rent distribution, chromatography based snotting had been found when th.. typical 'f low sheet' of one type of re- 
.on liquid-liquid partition. on the use of chromatography paper was damp. Drying search would be: 

ion-exchangers and adsorbents (including prior to chromatography ensured absence 1. Discovew of a specific physiological 
molecular-sieve effects), a variety of o f  double spotting. effect produced by an extract o f  
electrophoretic precedures and a number Mr. F. C. J. Porrlfon (Dunlop Rubber biological origin. 
of procedures depending on differences Co.). asked whether any of the methods ?. Purification oE the active substance 
in diffusion hchaviour or on selective pcr- mentioned by Dr. Synge were uses where using. where possible, a chemical 
mcahility in membranes. polymer weight was disproportionate. rather than a physiological test for 

Dr. Synge illustrated his paper with That was, where there was picking up c f  following the fractionation. 
examples from among high-molecular minor constituents what was the sensi- 3. Determination of chemical structure 
substances of biochemical interest. The tivity o f  the method? I n  reply Dr. Syngc of the substance. 

conclusions would. he suggested, he said the methods were satisfactory for 4. Synthesis of the suhstance and an 
applicable to polymers of industrial in- minor compounds where there were well attempted correlation of chemical 
tereqt. separated from the major constituents. as structure and physiolog'cal action. 

Dr.  Garraft (Boots Pure Drug CO.). 
said he had a problem regarding gelled 
insulin, which was not separated by paper 
chromatography. Insulin was a simple 
molecule and gelled insulin a polymer. 
Electrophoresis had not provcd of value. 
Answering. Dr. Syngr 3a1d each protein 
was a cpecial problem. Al l  work was by 
trial and crror. He mentioned work by 
Sleighterman. who could not get separa- 
tion but he had had success with acctyl 
insulin on paper using carrying 5 0  per 
cent acetic acid. Dr. Garratt then asked 
whether dialysis was of any use. Dr.  A .  T. 
James (Medical Research Council), said 
craic! had suggested dialysis for high I .  A .  fi?gleslon, congress 
protein. secretary, checks in A .  F. 

M ~ .  E. A. Taylor (Lankro Chemicals Pyrnh (~Mohil O i l  Co.) left 
~ td . ) ,  asked whether the method men- and Dr. K. W .  W .  
tioned could he adapted for the separation (Ministerirrm fur Chernische 
of ethylene oxide condensation products Indrrsrrie. Leipzig) 
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SPEED IS  PRIME ADVANTAGE OF 
SPECTROSCOPIC METHODS 

By M. Milbourn, A.R.C.S., B.Sc., F.1nst.P. 
MISSION spectroscopy is one of the developed for defined problems by care- E best established physical methods of  ful attention to all factors likely to 

analysis and has played a considerable influence the validity of comparing 
part in the evolution of more rapid and empirically results obtained from standard 
simpler techniques for industrial analysis. and from unknown samples. Major 
This was stated by Mr. M. Milbourn (ICI improvements in speed and precision had 
Ltd.. metals division) in his paper resulted, however. from the use of  elec- 
entitled 'Emis.~ion speQroscop? in ind~rs- tron multipliers. The consequent reduc- 
trio1 nnn1ysi.s.' Modern developments were tion in measurement errors had made it 
stimulated during the war by the necessity evident that those arising from sampling 

and from excitation were now ma~nlv 

to control production of metallic 
materials. and by the use of photo- 
electric devico for measuring l~gh t  
~ntensities. 

Sensitivtty U;IS such that small traces 
of most clements could be detected today, 
particularly the metal\. ;rlthough special 
instrument, had been developed for the 
detection of other elements. Preci5ion 
depended, said Mr. Milbourn, on the type 
of equipment :tv;~il:~hle and the m:~ter~al 
heing ;~n:tl!scd. but it could be at \uch 
a levcl that complete irnnlysis ol' complex 
steels or  coppcr alloys was posslblc. 
Accul-:~cy depended mainly on stan- 
dardisation. In that anal>\ic wile eRectcd 
by comp;~rison of rcsults from .;amples of 
known and unknown composition. which 
should m;~tch cach other closely in their 
chem~cnl and physical states. 

Speed was the outstanding advantase 
of modern spectroscopic methods. A sub- 
\tantially complete analysis of a single 
sample could be etfected in two or three 
minutes, when standardisation and cali- 
bration had been carried out previously. 
They were therefore best suited for 
routine control. and had been most 
widely applied in the metallurgical 
industry. They had also been used fci 
materials encountered in glass making, 
heavy chemicals and agriculture. 

An adequate combination of precision. 
versatility and speed might only be 
ohiained by expensive instrumentation. 
except for limited applications said Mr. 
Milbourn. Techniques had generally been 

responsible for limitation of precision. 
Advances in tnstrumentation Mr. 

Milbourn emphasked. indicated that a 
more widesprcad appreciation of its 
physical background might he needed. 
Improved method\ of excitation were also 
required. 

I). K .  (rrrr? (Services Electronics 
Rescnrch Lthorator!) ;tsked about the 
thrce ch;~nnel Rame photometer. W ~ t h  
rcgard to calcium. what was the maximum 

ren\~tivit) oht;t~nahlc ~f a filter *as used ' 
Wa\i Mr. Milbourn using a single calcium 
line or  band'! Mr. M~lbourn ;tnswerinp 
\:lid ihat band light was not so sensitive 
its the line. Thcrc wac grcater sensitivity 
becallsc of  more light. Sensitivity 
depended on the level of emission from 
thc band. If you used a dry band you may 
still get background. 

Or-. Milrlrrll said that with calcium 
they had used the 4227 b;lnd for 5-10 
pxrts per million in \elution. They had 
not pubhed it further as  calcium wa, 
abundant. Aluminium interfered and cal- 
clum was very readily interfered with. 
This could be avoided by the use of 100 
tinies as  much strontium. 

Mr. (:hin~sirlr said Mr. Milbourn had 
had much experience and in his paper 
h:lrl warned c11T neonle from usinc the - . .  
spectroscope for the ud Iror job. Would 
he ;tlso c:~ution pcople regarding th: 
limitation of \pcctroscopy? Mr. Milhourn 
in reply agreed that was most certainly 
\(I. Thcrc were quite a number of 
inst:tnces whcrc \pectro\copic method wac 
not the most sensitive. Thc most scn.titive 
was not thc mo\t ohvious. The eye wa, 
mnrc xnsitivc to lithium. He recommcn- 
dcd thi~t  for lithium the ordtn;try btudent 
\pcctrowope &;IS mo*t useful. 

I nfra-Red Work Needs Universal 
Means of Sample Determination 

By Dr. A. E. Martin 
UNIVERSAL means for sample A examtnatlon . .  was still sorely needed 

in infra-red work st;tted Dr. A. E. Martin 
fGrubb Parsons and Co. Ltd.) on Wcd- 
ncsday afternoon. in his paper 'T/I(, 
ur~niy.>r orrd infm-rc,d rprrrrosropv.' He 
added that a method which had not been 
greatly explored was that using the re- 
flcction spectrum which had the ndv:~n- 
tagc that it could casily he :~pplicd 11) 
organic powders. 

Dr. Marttn mentioned the production 
of  simplified and le\s expcn\ivc infrzt-red 
spectrometers of limitcd specinll! suit- 
nhlc inr analytic:~l use. Instruments for 
proccs.; control. including the infra-red 
:;IF ;~n;~ly\er and nionochromntors cm- 
ploying gr:~tings or intcrfcrcncc liltcrc 
were (liscu\scd. 

One nf the moct import;tnt of the newer 
(lcvclnpmcnts <,I inIra-red <pectrorcop! 

was the use of the reflecting microscope 
suggested Dr. Martin. He reported that 
some progres? had becn madc in examina- 
tion of nqueou\ solutions with inira-red 
5pectroscopy by placing the \ample be- 
tween barium fluoride platcs ;lnd work- 
ing between 6.5 and l l m p  with double- 
he;tm equipment. 

Thc u\e of dill'crcnce spectra was n 
technique which w:ts uf v:~lue in analytical 
work To  exploit d~ll'ercncc spcctra fully. 
i t  w:~c ncccswry 10 m:~tch c:~refully the 
ithsorption of sample and rcfcrcncc 
rn:ttcri:il. This. Dr. Martin suggested, 
w;~c hc\t ;~ccornpli\hcd hv using ;I tixcd 
cell In combination with ;I v;triablc path 
cell (>I- two vi~r~nhlc cell\. It W:I\ ccono- 
rntc:~l to 1h:tvc :I r:lnge of fixed cells for 
the vaniple and to kcep the expcncive 
\;~l-i;~ble cell for rcicrcncc m;~teri;~l. A 
novel 11sc for dilfcrcncc sp:ctr:l w;tc to  
est:~blish the cunipletc identity or other- 
wise of  two c;~mplc.i. I f  two ?:~mplcs are 
idcnttc;~l. whcn conip:~red one ngninst 
the cithcr :I \traight linc \hould result. 
with small hnnds shown if impurities are 
prccent. If. however. the compounds are 
not identical thcrc will be small frequency 
dilfcrenccs between stmilar bands. and the 
eflect on the record will he to  ?how a 
ch;~r:~cteristic dilfcrentiatcd band with 
haYf above the linc and half below. A 
b;md with this appearance clcarly shows 
that the compounds are not idcntical. 

A device of interest in analytical work 
was an expanded absorption scale in 
which the range 0-10 per cent was made 
to occupy the full chart width. For  
determination of small amounts of minor 
components scale expanrion aRorded a 

(Continued on p. 1104) 



29 June 1957 CHEMICAL AGE 1109 

Impurities in rare metals which A. Re Powel 1 Discusses Rapid influenced their properties were hydrogcti, 
oxygcn, nitrogen, carbon and silicon. 

Methods for 
I NCREASING import;~nce of 70-called 

rarer metals in industry had nccessi- 
tated the development of rapid methodr 
for their scparation and determination in 
orcs, minerals and refinery products. This 
was stated by Mr. A. R. Powell (Johnson 
 matth hey and Co. Ltd.) in his paper 
entitled 'Modern otmlyficol clre~ni,\fry or111 
rile rnrcr tneials,' which was presented 
on Wednesday afternoon. These mcthods 
~nvnlved. . . . .. . - . 

Flame photometry I'or the :~ l ka l~  
metals. 
Spectrophotometric mcthods for Be. 
Re, rare earths. Pt metals. 
Polarographic methods for ELI. Yb, 11. 
Solvent extraction for U. Th, Ga. In, TI. 
Chromatorra~hic mcthods for U. Th. 
Nb. Ta eic. ' 
Distillation mcthods for Gc, Re, Se, Os, 
Ku. 
Ion-exchange methods lor rarc earths. 
For several of the rarcr metals homo- 
geneous precipitation mcthods ellcct 
more rapid and complete separation. 
Purity of rarc metals, said Mr. Powcll 

was often of great impc~rtancc in their 
application. There were some rapid tech- 
niques for detecting trace impurities. For 
the detection and dctcrmination of miniltc 
traces of As i n  Gc and its compound\ 
the Ge was lirst convcrted into gerniano- 
oxalic acid and the As thcn extracted 
from a 20 per cent hydrochloric acid solu- 
tion of the cornplcx by shaking with a 
CHCI., solution of diethylammonium 
diethyldithiocarbamnte. 

Rarer Metals 
dryness. the residue boiled with HCI to 
(lcstroy nitrates and thc remainder of the 
pillladium prccipitatcd lronm the cold 
diluted solut~on with dimethlglyoxime: 
the excess of the lattcr in the tiltrate wah 
clcstroyed by boiling with bromine and 
the platinum precipitated by adding 
HgCI, followcd by NaH,PO, to the boil- 
Ing solution. Ignition of the ppt. afforded 
p!:~tlnum for weighing. 

. . 
Carbon was determined by a combustion 
process modified to suit the metal being 
tcstcd, hydrogen, oxygcn and nitrogen by 
a vacuum extraction technique using 
molten Fe or platinum in  a graphite 
crucible i n  vacuo to expel the gases. 
Nitrogen alone would be determined i n  
many metals by dissolving the metal in a 
suitable acid and the distilling off the 
NH, in the usual way. Silicon could 
generally be determined spectrographi- 
cally on a 20 mg. sample which was com- 
pletely burned i n  the arc. 

ICI NOBEL DIVISION'S NEWER 
METHODS - by 

A NALY'I'ICAI- research in the Nobel 
division of 1Cl Ltd., the subject of 

the papcr prcscntcd by Mr. A. F. 
Williams, is carried out to a pattern that 
is related to a number of maln products. 
For the purposes of the paper, Mr. 
Williams reduced these to blasting explo- 
sives. propcllcnts. pcntaerythritol, sodium 
carboxymcthyl ccllulose and silicones. A 
number o f  new niethods werc described. 

Glycerol was, of course, the raw 
m;~teri:~l for the manufacture of nitro- 
glycerine. In the manufacture of glycerol 
by the fermentation process. analysis of 
the pl:lnt liquors was difficult because of 
the presence oE sugars which underwent 
similar reactions to glycerol when sodium 
metaperiodate was used for the final esti- 
mation. The difficulty had been over- 
come by using a chromatographic method 
for thc initial scparation. 

A. F. WILLIAMS 
acids was transferred to a paper strip and. 
after running in a solvent of ethyl acc- 
tale-formic acid solution, separated 
glycollic acid was leached from the paper 
and determined calorimetrically using 
chromotropic acid. 

Impurities which occurred in penta- 
crythritol liquors were mainly of an oily 
nature and comprised reaction products of 
pentacrythritol and formaldehyde. Con- 
siderable success had been achieved in 
their analysis by employing the gradient 
elution technique of chromatography. 

I n  the manufacture of the methyl- 
chlorosilanes. the first stage of the manu- 
facture of silicones, composition of the 
crude product was important, particularly 
with reference to the ratio CISi(CH,)3: 
CIZSi(CH,),: CI,Si(CH,,). A high yield of 
the dichloro compound was required and 
in one staee of the nrocew i f  wac necrs- 

~ . r ~  -.... ~ 

Extract Evaporated I n  the analysis of nitrocellulose lo r  sury to fractionate i n  order to produce 

The extract was cvaporatcd with HCIO, 
and H,SO, to destroy organic matter, thc 
resulting H,AsO, reduced to As,O,, with 
SO,, and thc solution thcn reduced hy 
nascent hydrogcn evolved in an clcctroly- 
tlc ccll from a Zn-plated platinum 
cathode; the gases werc p;lsscd through 
a capillary containing cotton thrcad 
impregnated with HgCI,, the thread was 
rhen dipped in d~ lu tc  AgNO, solution 
and the length of the black stain com- 
pared with a series of standards (modi- 
fied Gutzit tcst). Starting with a 5 g. 
sample as little as 0.02 p.p.m. of As could 
be determined. said Mr. Powell. 

For the rapid determination of oxygen 
and sulphur in clcctrolytic chromium 
the metal was heated at about 900°C In 
vacuo lor one hour and then dissolvcd 
in dilute HCI. Al l  the oxygcn remained :!s 
insoluble CrzO, whilc all the sulphur was 

1 -, .- 0 . "  ... I..,. v.7 % .  
~ V U I V K U  as n,a WIILLLI CUU~U I,C 

determined by the usual method of col- 
lecting i t  in cadmium acctatc solution and 
titration with standard iodine solution. 

For thc rapid detcrnmination of plati- 
num in palladium the n~ct:~I was dissolved 
in aqua regia and thc solution gcntly 
bo~ lcd down with HNO,, to destroy free 
HCI. The platinum was converted to 
soluble NO,PtCI, while the palladium 
crystallised out from the conccntr:~tcd 
HNO, as anhydrous PdCI,. The crystal\ 
were collected i n  a porous glass liltcr 
crucible and washed with concentrated 
HNO,,. The filtrate was cvaporatcd to 

propellent manufacture, the specific 
dctcrmination of rcsidual stabiliscr. 
nnmely, dlphenylamine, had proved diffi- 
cult by classical procedure because of thc 
presence of the nitro-dcrivatives formed 
1'1-om the diphcnylaminc. A chromato- 
graphic method based on cxtl-action with 
petroleum cthcr-mcthylene chloride on 
:I silica gel-celite column enabled the 
diphcnylaminc to be extracted free from 
other compounds so that i t  could be sub- 
sequently determined by bromination. A 
similar method could be used, Mr .  
Williams stated. for thc separation of 2.4 
di, 4.6 di- and trinitrorcsorcinols from 
mononitrorcsorcinol which had to be of 
n certain standard of purity when used 
in detonator compositions. After separa- 
tion, the compounds were readily dcter- 
mined on the polarograph. He  then des- 
cribed a paper strip procedure as an 
alternative method of scparation. 

As sodium glycollate might be present 
as an impurity i n  sodium carboxymethyl 
cellulose i t  was desirable to have a 
mcthod l o r  its dctermination. However. 
bccause of the close resemblance of gly- 
collic acid to part of the carboxymethyl 
cellulose molecule i t  had been found ex- 
tremcly difficult to find a chemical pro- 
cedure for its determination. A metho3 
had bcen dcvclopcd, reported Mr .  
Willi;~ms, whereby the glycollic acid wax 
lirst separated on to an ion-cxchange 
resin together with other low molecular 
weight acids. A small part of these 

the compound i n  high purity. Owing to 
the closo resemblance of the three com- 
pounds, analysis was difficult and the 
mass spectrometer was the only reliable 
means o f  analysis. Mr. Williams said 
that a method had been developed which 
was based on the use of vapour phase 
chromatography. Liquid paraffin was 
used as adsorbent employing all glass 
columns and katharometer and the 
samplc was added either i n  a nitrogen dry 
box or sealed capillary, 

Modern Analysis and 
Plastics 

P ROBLEMS diacusscd by Dr. J. Has- 
lam (chief analyst, IC I  plastics divi- 

sion) on Wednesday afternoon, included 
work on the chemical examination of the 
products of hydrolysis of nylon and re- 
lated polvmers as well as their chromato- . . 
graphic separation, the examination of 
complex plasticisers in p.v.c. composi- 
tions, and the spectrophotometric deter- 
mination of lead in p.v.c. products. His 
paper was entitled ' Moder11 onalyficni 
cher,gi.~try ;!I rellction to the pla,stics 
ir&Atry ', 

c The application of gas liquid chroma- 
tography in the work of a plastics ana- 
I tical laboratory was described and Dr. 4 dslam drew attention to the improve- 
dents i n  general laboratory work which 
had followed the introduction of auto- 
matic titrimeters. 
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analysers to monitor mono-olcfines and Productivity and Automation in ..a-violet fines. ana~ysers to monitor di-01.- 

Relation to Process Control 
Two Metropolit;~n-Vickers MS3 majr 

spcutrometcrs installed in the olefine5 
plant control laboratory now handled an 

'Lack of Reliable Quality Control Instruments' 
average of 200 samples a day instead uf 
36 assistants who would have been re- 
quired. A single MS3 operated on con- 

ONTROL of process operation in c chem~cal manufacture and control to 
specification of chemical products with 
special reference to economics and organ- 
isational factors, particularly as they 
operate in large-scale processes was the 
main theme of the address by Dr. B. W. 
Bradford (IC1 Billingham division) on 
' Process urinlyticnl control; the pro6- 
letns of n~nnpowe,; productivity and 
orrtomatioti ', given on Thursday morn- 
Ing. 

The author suggested it was rarely 
found that analytical services were as 
well planned a~nd organised as the main- 
ten:lnce servtces. Thcre was no reliable 
data on the number of analytical chcm- 
ists in this country, nor was there an!, 
infortnation on the cost of analytical 
work in relation to cost of production 
generally. He estimated that the total 
numbcr of professional analysts in this 
country was about 5.000, of whom half 
were engaged in manufacturing labora- 
tories and in pra~ctice. Associated with 
these senior analysts was a large body of 
assist:lnts and juniors. The total of this 
body could only be guessed, but he put 
it a t  30,000, of whom some 20,000 might 
be engaged directly in manufacturing 
control. 

Total annual cost of analytical con- 
trol services in salaries, wages and 
laboratory overheads could not he 
less than £15 million In the chemi- 
cal and allied industries the cost of 
analysis was around one per cent of 
the cost OF production. 

Thcre was today the serious problem 
of the supply of large numbers of junior 
analysts and assistants, and it was onz 
of the main reasons for the developn~enrs 
in analytical instrumentation. The next 
stage was the extensive coming into 
being of cont~nuously operating process 
stream quality control instruments ulti- 
mately uscd to direct integrated auto- 
matic control systems. 

Billingham Approach 
Dr. Bradford discussed the scope of 

process analytical control operations, by 
dealing with the apprcxlch that had been ' 
made to these problems at Billingham, 
which employed over 300 analytical con- 
trol personnel o l  all grades. 

Advantage had been taken of the de- 
veloping scope of dispersive optical spcc- 
trometry and mass spectrometry as rout- 
ine laboratory analytical methods. Some 
three years ago a survey had been taken 
regarding further increases in speed and 
productivity of analytical immediate 
and final control methods for procctses 
The survey showed that major a n a l y t k i  
operations in order of importance, so lalllr', 

as expenditure of manpower was con- 
cerned were titration, gas chromatc- 
graphy, spectrophotometry, colorimetry. 
vapour pressure measurement, analylic;:l 
distillation, specific gravity measurement 
and crystallis~ng point measurement. 

BY 
Dr. 6. W. Bradford 

I t  should he noted, he said, that 
although a wide variety of instru- 
ments was now being made, there was 
still a scarcity of reliable quality con- 
trol inshvn~ents and a failure on the 
part of nlany insirument maken to 
appreciate either the potentialities or  
the diliiculties in this field. 

Dr. Br:idford said that prototype fully 
automatic titrators had been developed 
a t  Billingham. One such instrument was 
used to determine the ammonia content 
of the wash water in ;in ammonia scruh- 
her for the control of water rate. Manu:ll 
dctcrminations in the control laboratory 
previously had taken 20 minutes and 
were carried out at  hourly intervals. Re- 
sults were now available in four minutes 
end at  four-minute intervals. 

Use o l  infra-red and ultra-violet spec- 
troscopy for petroleum analysis and the 
use of the mass spectrometer for leak de- 
tection with control o l  isotopes concentra- 
tions had been one of thc main factors 
in the rapid post-war expansion of the 
production of so many new industrial 
chemicals based on petroleum. Applica. 
tion of infra-red :lnd ultra-violet spectro- 
meters to  process streams was develop- 
ing rapidly, especially in the form of the 
non-dispersive gas analyser. Many such 
in\truments were in use on Billingham 
plants for continuous measurement of 
carbon monoxide, carbon dioxide and 
hydrocarbons. 

The  ultra-violet spectrometer was 
being uscd in the new Billingham buta- 
diene plant, very close control being 
achieved by simultaneous use of infra-red 

t~nuous shifts gave 96 pcr cent average 
on-stream time. 

Although almost unknown on full- 
scale plants, the process monitoring mass 
spectrometer could bc valuable on pilot 
plant scale reducing the time for which 
the plant had to operate to  determine 
full-scale operating conditions. 

The most spectacular improvements 
recently h ;~d  been made by the use of 
gals chromatography. For  speed tt 
cquallcd spectrometry. It had been in 
use on gas streams and now on the more 
clillicult problem of automatic sampling 
of a liquid stream. 

Other physical method3 of control 
analysis included the radioactive deter- 
mination of potassium, X-ray absorptioq 
for  determination of lead or  sulphur 
compounds in liquids and use of beta-ray 
hack scattering for the measurement cf  
C / H  ratios in hydrocarbons. Improve- 
ments could be expected in the use of 
nuclear magnetic resonance phenomena 
as well as from the extension of existing 
optical spectroscopic ranges. 

Incorporation of optical and mass 
spectroscopic equipment, as  a part cf 
routine analytic;~l control organisation, 
11ad reduccd by about 50 per cent, the 
analytical manpower required to handle 
the control work associated with certain 
production sectors. 

Direct application of quality control 
in\trumcnts to process streams was being 
\ought for further manpower saving. This 
would bring process analytical data into 
line with physical op ra t ing  data which 
were continuously measured and re- 
corded. The way would then be opened 
to integration of quality control wit11 
automatic operation of chemical plants, :I 

direction in which there had so far been 
little progress. 

Three Lines of Geochemical Approach 
Discussed by Professor Davidson 

T HREE lines of geochemical approach 
were described by Professor C .  F. 

Davidson (department of geology, St. 
Andrews University) in his paper, 'The  
groclieiiiic~rl approacli lo prospecling for  
t~rirrrr(rls,' which was the last to be pre- 
sented. 

First he mentioned, routine analysis of 
soils, groundwaters, streams and vegcta- 
tion by techniques designed to give rapid 
results under field conditions, which 
might reveal anomalous distribution 
patterns in metal contents, reflecting the 
presence of a subjacent or  nearby ore 
body. 

Second. in a region of known geology 
fundamental knowledge of the geochemi- 
cal peculiarities of different rock types 
might suggest which was most likely to 
be pregnant with ore. 

Third, a geological province hobpitable 

to mineralisation might be delimited in 
some cases by a spectrographic study of 
trace elements in silicate and sulphide 
minerals, in others by mass-spcctro- 
graphic studies of absolute age. H e  then 
reviewed some recent successes in 
mineral exploration arrived at  in those 
different ways. 

Professor Davidson pointed out that in 
prospecting for mineral deposits, the 
likelihood of making useful discoveries 
by the recognition of outcropping 
mineralisation became increasingly re- 
mote as more of the earth's surface was 
explored. Consequently, the economic 
geologist was now directtng much of h ~ s  
attention towards sub-surface ore bodies. 
hidden beneath deep tropical soils. peat 
bogs and other covering. In this work 
he was becoming more dependent on geo- 
chemical aids. 
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LABORATORY PLANNING 
Standard Units Cut Costs, 

are More Flexible 

T H E  LABORATORY furniture Bv 
manufacturing industry of today -1 

has grown from two main roots; E. W. Dobson 
the apparatus maker, whose wide contacts 
with the scientific world carlv showed Baird and Tat'ock 
him that there would be a growing 
market for laboratory furniture, and 

(London) Ltd. 
secondly the domestic or office furniture 
maker, entering the industry rather later 
as a result of seeing an opening for the 
fuller utilisation of existing plant and 
machinery. Through the years the two 
groups have come closer together and 
each has learned something from the 
other; the apparatus maker has been 
influenced by the production techniques of R R P R A rudio - clretrlicfll 
the furniture maker, who in his turn has I ~ h o r o r o r y  at W P ~ H ' Y I I  (;it).- 
gained knowledge of specialised design (IPII Ci ty .  H~r1.s  
and funct~onal requirements from the 
other man. 

There is a market for a wide variety 
of price ranges, from the simple but 
drong furniture of the junior school 
laboratory to the complicated, almost 
apparatus-like, furniture needed for some 
specialised research laboratories, and the 
manufacturer must find from experience 
which type of market he can best satisfy. 
At one end of the scale price considera- 
tions are all-important, at the other end, 
advanced design and sometimes spccial 
quality take precedence. 

Better Service 
Having found his market, the manufac- 

turer must hold and if possible increase it, 
by giving better quality or  scrvice than do 
his rivals in the same price range. H e  
may do this in a number of ways; im- 
proved techniques may enable him io 
manufacturer more economically, o r  
new designs enable him to mect newly 
emerging requirements. 

Before dealing with some of the joint 
laboratory planning problems of both 
manufacturer and user, some of the 
dangers may be noted of requests for 
'spot' competitive quotations based on in- 
adequate information. Each manufac- 
turer will inevitably interprct such de- 
rails as are available in a slightly dilTer- 
ent way. This will aflect his quotation. 
and the purchaser will have no way c.f 
determining whether a low price is due 
to efficiency of production, an inadequate 
quality, or a misinterprctntion of rcquire- 
ments. 

This can cause endless friction. and if 
a 'spot' quotation has to be obtained 
~t should be confirmed, before contracts 
are fixed, by a detailed specification and 
drawings. A rapid spot quotation for 
inclusion in a bill of quantities as a pro- 
visional sum, or to determine likely 
capital allocations, is not subject to the 

and do not form the basis of a contrnct. 
With rare exceptions all 1abor:ltory 

furniture falls into onc of three design 
groups. 
(a) Made to individual design-in trans- 

Atl;?ntic terms ' cu~tom-built.' 
(b) Unit construction. 
(c) Standardiscd component construction. 

Made-to-order equipment formed the 
bulk of production up to some 20 years 
 go, and the type still has some legiti- 
mate application, either for the labora- 
tory whcre the work proceyses are Y U C ~  

that specially dcsigned equipment is 
cxscntial. or for the laboratory which, for 
reasons of prestigc or advertisement, 
must be 'diRerent.' hut with increases in 
the range and adaptability of various 
unit or standardised systems the field of 
'made-to-order' business is narrowing. 

Fittings of this type, although often of 

ll~gh efficiency for them intended purpose, 
are usually inflcxiblc and incapable of 
:~daptation to meet changing circum- 
stances, so that an altcrntion in labor:?- 
tory techniques ni:ly involve the scrapping 
of much expensive fornitorc. Being made 
to order these fittings arc classed as a 
'one-off' job, generally involving much 
e~timating. drawing office and other pre- 
liminary time, an unduly high proportion 
of expensive handiwork, and some times 
the buying of small quantities of special 
materials at disproportionately high rates. 
All of these make for longer delivery 
times and higher costs, so that in many 
cases whcre at  first a 'made-to-order' 
scheme appears to be essential it may 
well repay the intending purchaser to 
considcr whether one of the standardised 
or unit systems may not be adapted to 
meet his requirements. 

same danger, since the figures are in- 
tended only to provide a reasonable guide Section of urle ,>/ thr  111oirt orgnrric chenrisrry laborotori~~s o j  PnrXr Dirvies atrd Co. 
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N T L  t~rohile o i l  Ir.,ri!rg Irrhorolory for !/re 
for ,~l(rssw.are n r ~ d  hrenhrrhle npporrrlrr,. 

'Made-to-order' unit schemes are some- 
times met, but as wil l  be discussed later 
the flexibility o f  unit schemes by itsell 
results in some increase i n  cost, which has 
to be encountered by the large-scale prn- 
duction of the units thcmselvcs, so t h ~ t  
unless the 'made-to-order' scheme is bf  
appreciable size such bulk manufacturin$ 
savings ;ire not possible, and i t  is morc 
than ever desirable to ascertain whether 
an k~lready existing unit hy\tem is not 
suitable. 

Inevitably the architect-designed scheme 
is nearly always of the 'ni:lde-to-order' 
type. I n  some cases this may be due to 
the previously mentioned cause o l  real 
necessity. I n  other cases i t  may arise from 
lack of awareness on the part of the 
architect as to the standard equipment 
available-an information gap which 
requires consideration. For the remainder, 
the 'made-to-order' feature is the natural 
result oE thc architect's eflorts to 
materialise his own dens of appearanx 
and construction. Being individual ideas. 
however good, these are liable to 
enhance the 'one-olf' production aspect. 
and consequently, they may prove somc- 
what more expensive than anticipated. 
The extra cost may be well justified in 
the case o f  a 'prestige' laboratory, but 
this is a matter which can be determined 
only by the purchaser. 

Architect Designed 

I n  :I somewhat ditferent category is the 
architect-designed scheme for :I number 
o f  similar laboratories, e.g. a range of 
standardised furniture for al l o f  the 
schools o f  a large education authority. 
This is essentially a form o f  unit system, 
and i f  bulk orders arc placed with a large 
manufacturer the advantages o f  large 
scale production are obtained. 

Movable unit construction has certain 
advantages over the 'made-to-order' 
method. I t  is always more flexible in use. 
althou_eh the degree o f  flexibility vs~ies 
widely wi th dillerent systems. probaky 
being highest i n  the 'convertiblc'~ 
laboratory equipment now being 
marketed. As the units are normally p r r -  
duced i n  appreciable quantities a form 4f 
mass production technique can be used. 
with consequent savings i n  time, and 
larger quantities o f  raw materials can be 

partially purch;~sed :I[ bulk rates. HOW- 
ever, this pote~itial u v i n g  is ollsct by 
some other features. 

Any unit system reprc~ents an i~ttempt 
to produce a multi-purpose range of 
equipment, in  which as many unlts <.r 
components as possible m;iy be uscd for 
more than one purpose--a reduction in 
type quantity n1e:lns th:lt more units v l  
each type c:ln be made :it lower bulk rates 
for tlic saliie capital expenditure. The 
unlts have therefore often to embody 
fe;ttures which may be unneccssilry for 
somc prospective uses, but essential for 
others, c.g. ful ly Gni\hcd ends to m;~intai~i 
the free posi t im fcaturc. Again, since 
nearly :111 unlt systems incorporate thc 
idea of the freely movable unlt, both l o r  
flexibility and for improved ;~ccess to 
services. some supporti~lg device has to 
be introduced for the bench top, and 
whatever form this takes it is an addi- 
tion:~l cost that has to be met. Thus bulk 
production is essential to provide flexi- 
bility :~t  ;I rcason:~blc cost. 

Stnndardised component construction 
IS ;I logical development of the unit 
system, although it may be z~pplicd to 
st:ltic or ~novable units. 1t is essentially 
the rationalisation of components so th31 
as wide :L range o f  articles as possible may 
be built up l rom the fewest pr:~cticablc 
number o f  component typcs. Owing to 
the ~ntcrchangc:lbility o f  many o f  the 
components, these can he held in 
comtiion stock in their pre-;~ssembly 
form, thus having niuch factory storage 
space, and linal assembly cosls do not 
h;tve to be met unttl s;~les are :~ssi~red. 

Three Materials 

Except for a small quantity of littingr 
made from concrete and ceramics all 
laboratory furniture is bull1 o f  eith1.r 
timber, steel or various plastics. Timber 
was the original structural mntcrial, and 
i t  1s still widely uscd. I t  is easily worked. 
and the rnanuf;~cturing tccliniques are 
usually such that there is not quite the 
same wide dilfercnce in cost between 
large and small batches as for some 0th-I- 
materials. Consequently. for 'made-to- 
order' schemes. timber is almost universal. 

Steel is of more recent introduction. 
and for certain typcs of Inbor:~tory where 
cleanliness, low surface :~dsnrption, nnd 

~c*ist:~ncc tir :I wldc range o f  lempcraturs 
: ~ n d  humidit! :Ire required it is a much 
more suitable ~naterial than is timber. I t  
is not :In ccononiic proposition to usc 
stccl for 'onc-OH' projects, \o that In 
gener:~l the use of this m:~tcrial mu\[ kc 
conlined to st:~ndsrd unit syjtems. In  
I:lrgcr quantities however there is little 
drllcrencc in cost hetwcen steel and 
tiniber 1;lbor;ltory furniture of ~ h c  samc 
design types and standards o f  quality. 

Pln\t~cs. morc particularly plastics- 
I':lccd t~mhers. usu:~lly melamine-surfaced. 
h:lvc arooscd interc5t in the la\t few 
ycilrs. and a number o f  Iahoratorics havr 
hccn equipped with furniture con\tructed 
CII such ~ii:~tcri:~ls. Except for certain 
bench top us:~ges Ilowever plastics for 
I:~hol.atory constructi<~n may still be 
rcg;~rded as being in the cxpcrimenlal 
\t:~:e. In  gcncr;ll this variety of equip- 
mcnt is :I[ plcscnt r;~ther more costly 
tli:~n ih  clthcr \tee1 or timber of the same 
cle\ign type. although the disparity in 
costs wil l  he reduced i f  the material gains 
sullicicnt popu1;lrity lo r  11 to be uscd In 
:my st:~nd:~rd unit systcms. 

With the cxtcnsion o f  thc scicnt~lic 
:~pproacli to formerly under-developed 
arc!\ thc~e  has grown u p  :In export trade 
in I:~CoI-:itnry furniturs. [hi\ trade k i n g  
;~lniost solely in unit 9yslems owing l o  
the ease wlth which the units can be 
packcd. shipped and handled and the 
srn;~ll ;lrnount o f  \killed labour required 
for site crcction. 

For climatic reasons n high proportion 
o f  thi\ export trade i\ in furniture of steel 
construction, but in ccrt:lin :lre:ls, e.g. 
Indi:~, local resoul-ccs are suflicient for 
the lohrication o f  niuch of the simpler 
furniture in timhcr at a lower cost than 
for imported steel furniture. 

Strong US Influence 
In  othcr areas. particularly in North 

and South America, US design influence 
is strong, :lnd o f  recent years this influence 
has been i n  klvour of stccl rather than 
of timber furniture. Consequently 
; ~ l t h ~ ~ u g h  countric\ such 3s Canada are 
quite capable of producing timber labora- 
tory furniture as good as any which they 
can import their home market is r f  
insuflicient size to support ;I steel labora- 
tory furn i t i~rc industry, and as a result 
there is :In export trade In such stecl 
equipment to otherwise highly developed 
countries. 

Figures for the tradc as a whole are 
not avail;~ble, but as an ex:~mple o f  the 
volumc o f  exports. ;lnd in spite o l  the 
growth of I:~horatory k~c i l i t~es  in this 
country, nearly 2.5 per cent of the 
laboratory furniturc production o f  
one o f  our leading rn;~nufacturers is 
exported, and ahout YO per cent of thi\ 
export is in  stccl. 

I f  this country is to lniprovc or even 
to maintain its posi~ion in a world where 
scientilic methods arc pl:~ying an ever- 
incre:~sing part i t  is clear that training 
facilities for scientists must be exp:lnded. 
and that the trained scientists mu\! bc 
provided with suitable work places. To  
meet this propr:lmmc of expansion. with 
attendant replacement :lnd development. 
the laboratory furniture indmtry has .: 
prospect o f  steady growth for some year\ 
ahe:ld. limited only hy the economic con- 
ditions of the country as a whole. 
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LABORATORY EQUIPMENT REVIEW 
Apparatus and Instruments 
for Research and Industry 

New Bunsen Burner I'MM is a high power Isomantle, with 

A new three-jet maximum labori~tory 
bunsen burner for propane, butane or 
their mixtures, methane (natural) and 
sludge gas, has been introduced by Amal 
Ltd., Holford Road, Witton, Birmingham 6, 
an ICI subsidiary. This three-jet burner is 
not suitable for use with town gas. The 
air proportioning ofthis model is automatic. 

Height is 7.1 in. anderective flamesurface 
diameter is 2.4 in. I t  can be supplied with 
or without volume control on the burner 
itself. Flame characteristic is a surface of 
5hort blue cones like a c:trpet of Rame. 
Turn-dobn is said to be very stable and a 
wide range of pressures retain the character- 
istics. Proposed list price with volume 
control is £5 2s hd; without volume 
control and controlled from bcnch tap, 
price is £4 15s. 

CO and C0z Measurement 
Type SC/L CO analyser produced by 

the lnfra Red Development Co. Ltd., 
40 Tewin Road, Welwyn Garden City, has 
been designed a1 the lowest possible price 
by standardising the ranges and restricting 
the equipment to essentials. This model is 
available for £268, complete with cylinder 
o f  standard COIN, mixtilrc for accuracy 
checks. CO ranges are: 0-0.05 per cent 
and 0.03 to 0.25 per cent. The type SC 
instruments arc suitable for CO,, N20, 
NO, SOr and the hydrocarbons, particularly 
for laboratory work. 

The company also provides a standard 
service for the supply and recharging of 
small cylinders. This is available to 
analytical chemists, whether or not they 
are concerned with infra red gas analysis. 
Considerable 'libraries' o f  mixtures are 
available. 

Developments in Plastics Valves 

approximately 50 per cent higher loading 
than typc IMM. Heating elements of 
both typcy operate at black heat, but i n  
type PMM a higher rate of heat transfer 
is achieved. Type IMS glass cloth covered 
lsomantles are of squat form and are 
fitted with a round metal base plate with 
three rubber feet. They are provided with 

;I rod to hold thc mantle in any required 
posltlon by retort stands. This typc is 
availahlc up to and including one litre size. 

Laboratory Stirrer 
The new RZR laboratory stirrer, pro- 

duced by Jones and Stevens Ltd., Long 
Lane. Littlemore, Oxford, was designed to 
meet the call for a miniature laboratory 
stirrer that would give full motor per- 
formance at any speed. Powered by an 
enclosed f.h.p. a.c. motor, this stirrer is 
fitted with two hollow shafts (one for high 
speed, the other for low) and each is 
~rovided with a kev tvoe chuck. enabline 

over is effected with a quick release handle. 
A graduated visible scale enables the speed 
of the shafts to be regulated with torque 
increasing as speed decreases. Speed 
range is: high speed shaft, 2,000 to 100 
r.p.m. (infinitely variable); low speed 
shaft, 300 to 15 r.p.m., 240 to 12, 180 to 9 
and 120 to 6. This stirrer is priced at 
£21 3s. 

This company also supplies a range of 
valves for research work, including stop 
valve for both high pressures up to 500 
atmospheres and for vacuum applications: 
1 mm needle control valve for use with 
pressures up to 350 atmospheres as well 
as for high vacuum; and a diaphragm 
valve for pressure and vacuum applications. 
An infinitely variable transmission, type 
RZG, is supplied for laboratory use, 
price £17 10s Xd. 

Integrated Gas Flow Volumes 
Primarily intended for oi l  refineries, thi: 

E40 gas flow meter, made by Parkinson 
and Cowan Industrial Products, Cottage 
Lane. City Road, London ECI, is also 
of use in thc chcmical industry. Capacity 
is 21 litrcs per revolution, 1,000 litres per 
hour and normal accuracy is kO.5 per 
cent over the whole range. This can be 
improved to f 0.25 per cent by using the 
Hyde method. 

Type A and B laboratory test meters 
are also produced by Parkinson and 
Cowan. together with types CDI, CD4. 
D and C D l ,  for medical use. 

Bench Granulator 
The No. 6 bench type granulator manu- 

factured by J. G. Jackson and Crockatt 
Ltd., Nitshill Road, Thornliebank, 
Glasgow, has been designed for work i n  
sterile conditions necessary for the manu- 
facture of penicillin and other fine chemical 
products. Al l  parts working on the 
material being granulated are of stainless 
steel and can easily be dismantled for 
thorough washing without the use of 
spanners. The machine is pouered by a 
self-contained electric motor drive. Al l  . .. 

A ran.ge of plastics valves is being ihe blades to be set i ~ t  any height: switch': gearing is enclosed in an oil bath and 
developed hv the Saundcrs Valve Co. 
Ltd.. Cwmhran, Monmouth. For use in 
acid laden atmosphcrcs are h.s.b. (high 
st! renc butadicnc base) valves with 
cbonitc honnct. Also availahlc arc chonitc 
v:~lves which have cithcr block ebonitc 
or hcxagon end ehonite hodic.; to which 
\tandard cast Iron, hilicon aluminium. 
h.\.b. or other bonnets can hc fitted. Thc 
third typc in this scl-ics has a body of 
Vulcathene (grade I1 polythenc) and 
.igain can he fittcd with cast iron, h.s.b., 
acid resist~ng bronzc or other bonnets. 

Thesc valves are madc with screwetl 
:~nd flanged fittings and in their standard 
form are fitted with \upporting stirri1p5. 

Micro lsomantles 
A new range of mlcro Ihorn;~ntics is 

abailable from Isopnd Ltd., Bsrnct By-Pass. 
Rorehnm Wood. Herts. Type MIC is 
available for round bottom and pear- 
shaped flasks from 5 to 50 c.c. Type 
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grease nipples or other external lubrication 
are not required. 

Quiet in operation, this model is said to 
granulate efficiently damp materials. An 
interchangeable stainless steel beater of a 
different 'face angle' is available for use 
in the same machine when granulating 
dry materials. 

Hand Operated Jaw Crusher 
A hand-opcrated jaw CI-usher, designed 

to deal with small, occasional samples 
where the installation of a power unit is not 
warranted or wherc sampling may be 

carried out far from suitablc sources of 
power, has recently been introduced by 
Knapp and Bates Ltd., Africa House, 
Kiwsway, London WC2. Constructed of 
aluminium alloy wherever possible, it 
has been produced as a lightweight crusher, 
capable of being carried by one man and of 
reducing material from I I in. cube down to 

in. at the rate of 40-45 Ib/hr. 
The unit consists of two manganese 

steel jaws, one of which is fixed, the other 
being hinged at its base and coupled at the 
top to a handle or lever of malleable iron. 
For cleaning. this lever is arranged to fold 
back over the moveable jaw, thus giving 
clear access. Jaw setting is controlled 
by a cast iron hand wheel and spacer bolts 
and locking cam are of mild steel. Risk of 
loss by flying particles is said to be elimin- 
ated, labour requirements considerably 
reduced and a greater production per man 
possible without supervision. 

Emulsification and Dispersion 
Ultrasonics Ltd., Westgate, Otley, 

Yorks. have developed the Minisonic 
laboratory and small batch homogcniscr. 
This is a small version of thc R:~pison~c 
production homogeniser which has been 
in use for the last five vcars. The Mini- 
sonic utilises fluid-dynamic forces in the 
liquid to be processed in order to release 
extremely high local pressures. Thc 
working part is basically a liquid whistle 
of simple construction. 

Instruments for Science a n t  
Industry 

The Kawerau circular chromatography 
apparatus made by Shandon Scientifip 
Co. Ltd., 6 Cromwell Place, Londo . 
SW7. was first shown at the Cambridg~ 
mceting of the Biochemical Society In 
1956. It has becn found suitable for the 

analysis of sugar in urine and the screen- 
ing of large numbers of samples in 
surveys dealing for example with the 
distribution of amino acids. It can also 
be used for rapid semi-quantitative 
analysis 10 check manufacturing pro- 
cesses. 

Automatic pipettc control, designed to 
overcome the disadvantages and dangers 
of mouth suction, is marketed by 
Shandon. Known as thc Pumpctt, this 
apparatus obviates any oral contact with 
the pipette. It is claimed that this 
apparatus will enable the accuracy of 
discharge to be controlled to a high 
(lcgrce. The user will be able to do away 
with expensive burettes. 

The Circofreeze, a refrigerator with a 
built in coolant reservoir, is designed to 
produce low temperatures which can he 
made available in any part of the 
laboratory or workshop. 

Elgastat Major Deioniser 
The Elgastat major, newly introduced 

by Elga Products Ltd., Railway Place, 
London SWIY, provides purified water at 
tap specd far exceeding pharmacopeia 
requirements. Conductivity water pro- 
vided is said to equal three distillations in 
quartz. Cost is claimed to be lower than 
that of distilled water; no supervision or 
maintenance, such as defurring are required 
and a cartridge exchange scrvice avoids 
regeneration in situ. 

Model B104 (without conductivity meter) 
has two applications. First it provides 
washing water for slides and for any work 
where single distilled water is normally 

used in the laboratory. It can also he 
used to provide distilled water for batteries 
of fork lift trucks etc. 

Model B.l04/CON, with conductivity 
meter, is designed for the research labora- 
tory. Facilities include the monotoring 
of effluent purity which is claimed to he 
well above 4,000,000 ohms/cm (conductivity 
water). The effluent may be piped to any 
number of benches. 

The Elgastat method of deionisation 
involves the simple passage of the crude 
water through an intimate mixture of 

strongly acidic cation and strongly basic 
anion exchange resins (termed Elgalites). 
Hydrogen ions produced during the cation 
exchange process are almost immediately 
removed from the scene of reaction by 
adsorption or neutralisation on the anion 
exchange resins. Since any hydroxyl ions 
produced on the anion resin immediately 
react with hydrogen ions from the cation 
resin, evcn very unfavourable exchange 
equilibria may be dr~ven to completion. 

Otis King Calculator 
The Otis King calculator, made by 

Carbic Ltd., 54 Dundonald Road, London 
SWIY, has been improved by providing 
the scales with a plastics coating, making 
them more durable than the varnished 

Cirrhir's Otis Kirrg calcitlaror 

paper scales previously used. Other 
modilicationq have been incorporated. 

Of non-warping metal construction, the 
Otis King is In eKcct a slide rule with 66 in. 
scales. Model K solves multiplication, 
division. percentages, calculations etc.; 
model I gives logarithms in addition. 
Both models are priced at  57s 6d. 

Fire Fighting Appliances 
- - 

Most generally recommended reagent 
for extinguishing laboratory fires is car- 
bon dioxide, according to The Pyrene 
Co. Ltd., 9 Grosvenor Gardens, London 
SWI. Pyrene manufacture a range of 
carbon dioxide extinguishers from four 
hand extinguishers up to larger models 
built in the form of portable trolleys 
which can he wheeled quickly to the 
outbreak. 

For protection against larger outbreaks 
fixed installations are possible employing 
one or more carbon dioxide cylinders. 
Operation can be either manual or auto- 
matic-the latter employing the simple 
fusible link, electrical heat detectors or 
more sensitive devices such as the Pyrene 
rate of rise fire detecting system. These 
automatic systems can also be arranged 
to switch off fans, close doors and let 
down asbestos curtains in the area of the 
fire. 

Serum Dispenser 
Nash and Thompson Ltd., Oakcroft 

Road, Chessington Road, Surrey, are pro- 
ducing an automatic serum dispenser for 
multiple titrations. The apparatus is 
designed to accelerate and facilitate the 
normal serological and other testing 
methods that involve repetitive titrationg. 
It eliminates the use of serological 
pipettes. standard droppers and other 
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volumetric delivery glassware; Twelve 
tests can be done, i t  is claimed, simul- 
taneously in no more than the time 
required for a single test by normal 
methods. 

Special racks which carry a row of 
ungraduated pipettes are set on the lifting 
platform by means of which the 12 
pipettes can he inserted simultaneously 
into position in the head of the apparatus. 
They are secured by movement of a levcr 
that compresses rubber collars around thc 
neck of each pipette. In this position the 
pipettes are individually conncctcd wir11 
I ?  pumping units. 

The test tube racks containing 12 test 
tubes or a common trough can be brought 
to the open tips of the pipettes by the 
lifting platform and measured volumes 
o f  fluid are aspirated into each pipette. Thc 
maximum volume aspirated is 1.0 m l  and 
the graduations are such as to allow 0.01 
m l  volumes to be measured. 

The instrument is being made undcr 
licence from the National Research 
Development Corporation. 

Processing Equipment 
Wet or dry grinding end mixing, shak- 

ing or polishing can be carried out in thc 
multi-duty mill made by Podmores 
(Engineers) Ltd., Hanley. Stoke on  Trent. 
For dry mixing the double cone mixer is 
claimed to give a gentle yet rapid and 
efficient mix without altering the size or 
chapc of the particle. Cleaning is easy due 
to the good shape and absence of compli- 
cated mechanism. 

The laboratory test sieve vibrator is 
for performing rapid sieve analyses. I t  is 
operated electromagnetically. eliminating 
all wearing parts and ensuring quieter 
working. Vertical motion of the sieves is 
provided and is claimed to give thorough 
stratification and prevent blinding, and 
rotational movement presents the particles 
at all angles to obtain maximum screen- 
ing efficiency. 

Manesty Water Stills 
Manesty Machines Ltd., Evans Road, 

Speke. Liverpool 19, are now offering the 
Manesty OB water stills in vitreous 
enamel and chrome finish, as is the ease 
with their OOB models. These stills arc 
fitted with stainless steel condensing tubes; 
and the nozzle and condensing tube is 
cupplied i n  one piece. Improvements to 
both models include new weir pipe and 
overflow tube, new weir chamber with 
removable plug: new type wall bracket. 
improved elements and connectors. They 
can supply distilled water above the 
British Pharmacopoeia requirements. Out- 
put of model OB is three pints an hour. 
while model 0 0 B  has an output rating c l  
six to eight pints an hour. 

Micromerograph Now 
Available in UK 

The Micromerograph. made by Sharp- 
les Centrifuges Ltd, Tower House. 
Woodchester, Stroud. Gloucestershire. is 
an apparatus for particle sizc distribu- 
tion analysic. Manufactured in Phila- 

- LABORATORY EQUIPMENT 

delphia, US, i t  has previously only been 
available i n  the US. 

The powder under test is deagglo- 
mcrdted by projecting through an orifice 
with a jet of nitrogen into the top of 
the sedimentation column. The particles 
Pall at their terminal velocities until 
stopped by the pan of a servo-electronic 
halance at the bottom of the column. 
Time for the fall varies from a few 
scconds to three hours depending on the 
powder. 

The current required to keep the beam 
balanced is a measure of the accumulated 
weight of powder on the pan. This 

Slrarplec M i -  
cror?r~rr>~raph 

current operates a moving chart recorder, 
giving a record of accumulated weight 
against time. By applying Stokes' law i t  
is possible to determine the percentage 
weight of particles smaller than any given 
micron size. Density can be determined 
with a pyknometer. 

The makers claim that this instrument 
can be used for both production control. 
where it can be used by non-technical 
operators, and in research. 

tion division of Hartley Electromotives 
Ltd., 37 Thurloe Street, London SW7, 
includes a general purpose model, type 
6C2, supplied with a comprehensive 
selection of electrodes to suit a variety of 
applications. With a pair o f  standard 
electrodes, clamp and stand, i t  is priced 
at £90. A miniature pH meter, type 40A, 
is also available and measures 9 in. by 
4 t  in. by 2& in., with a weight of 4 Ih. 
Complete with a pair of electrodes mounted 
in a special cylindrical sleeve, this model 
is priced at £50. 

The p H  test unit, type 140B, is battery 
operated and incorporates a standard 
cell. After simple standardisation with 
the aid of an indicating milliamp meter, i t  
can be used as a source of p H  signal at 
any value from 0-14 at 20°C. I t  is particu- 
larly useful for calibration of p H  equip- 
ment and for test purposes. Price is £40. 

Resin Bonded Glass Fibre 
Ducting 

Fume extraction and ventilation duct- 
ing piping is made from resin bonded 
glass fibre by Thermo-Plastics Ltd., 
Luton Road Works, Dunstable, Reds. 
Bonding resins used fall into four main 
categories: polyester for general purpose 
and acid resistant applications; epoxies 
higher quality reinforcements; silicones 
for high temperature resistance; and 
furanes for alkali resistance. 

Thermo-Plastics also make ducting. 
tanks, storage vessels, cowls and similar 
components from rigid p.v.c., Perspex 
and other materials. 

Unit Metal Laboratory Furniture 
Griffin and George Ltd., Alperton. 

Middlesex. manufacture a range of wood 
and metal laboratory furniture suitable 
for university and industrial research 
orgenisations. To ensure flexibility ol' 
arrangement, unit construction is used. 
This provides for rapid installation and 
eliniination of builders work. together 
wi!h low maintenance costs. 

Unit metal laboratory furniture is 

Laboratory pH Meters supplied i n  association with Grundy 
Equipment Ltd. I t  is fabricated from light 

The range of laboratory pH meters steel welded sections and heavy gauge 
produced by the Electrofact cnstrumenta- steel sheet, treated against corrosion and 

Metal lahoraroiy 
,furniture irr.itall~~11 
in the rcseawlr 
laharalorks a/' the, 
National Cash 
Re~ister Ca.  hy 
Crifin and George 

Ltd. 
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covered with two coats o l  melamine bascil 
stoving enamel. Prefabricated service 
racks are also available. Made from angle 
iron they are provided in standard 
lengths of 3 ft. 4 in. and 5 ft. 

Apparatus for gas-liquid chromato- 
graphy is made by Griliin and George. 
This is suitable for the analysis of 
mixtures of liquids vaporising between 20 
and 200°C at atmospheric pressure. 

Laboratory Filter Press 
The plate and frame laboratory filter 

press, avail:tble from Manlove Alliott and 
Co. Ltd.. Bloomsgrovc Works. Notting- 
ham. is fitted with a hand opcratcd feed 
pump. I t  is designed for carrying out fil- 
tration tests to determine the filtration 
capacity required for full scalc plants and 
small scalc batch production of fine 
chemicnls. 

Plate and frames are 10 in. sq, and tlic 
press can be fitted with frames varying in 
thickness between + in. and 2 in. The 
nunibers of  frames can be varied to give 
dilicrent capacities. These presses arc 
available i n  a variety of materials, such 
as cast iron, stainless steel. aluminium 
and certain protective coatings. They arc 
usually bench mounted. 

The firm's twin roll film drier is suitable 
for a steam pressurc of up to 100 p.s.i. 
Roller speeds can he varied between 4 and 
I? r.p.m. and the doctor knives are spring 
loaded and fully adjustable. Free standing. 
the machinc is suitable for pilot plant 
operation and for laboratory drying 
problem invcstip:ltions. 

. PTFE Sleeves 
A new range of p.t.f.e. sleeves intro- 

duced by the Loughborough Glass Co. 
Ltd.. Loughborough, is designed for fitting 
to ground glass joints to prevent them 
sticking as an alternative to greasing. The 
sleeves are truncated cones of p.t.f.c. 
film (about 0.003 in. thick). The waxy sur- 
face of p.1.f.e. acts as a lubricant. prevent- 
ing adhesion. Advantages claimed are 3 

reduction in breakage: no contamination 
of product as the sleeves are attacked 
only by molten alkali niet:lls and fluorine 
(in addition there are no known solvents); 
no leakage; vacuum tightncss: tempern- 
turc resi~tance in the range -75°C to 
250°C: and economy in use. 

Also available is a glass still which pro- 
duces distilled water to RP 1953 requir2- 
mcnts. pyrogen-free and cuit;ible for 

injccticin. Output is 4 litres per hour. 
Element r:tting is 3 kW 250 volts 
and water consumption is ahout 80 litres 
an hour. New fc:iturcs of this model arc: 
a comhincd condenser ;lnd steam Ire?. 
reduced overall hcight. simplific~l 
assembl), neater :lppearnncc and a robust 
chrome plated imrncr\ion heater. 

Other new products include a plastic, 
I:lboratory column for chromatogl.:~phy. 
ion exchange or filtration; polythenc 
syphon5 for thc handling of corrosive ant1 
other dangerous cheniicnls; and tlic 
Loughhorough vacuum gilugc. 

Determination of Sulphur 
Content 

W. C i .  Pye :~nd Co. Ltd.. Gritnt:~ 
Work\. C;lmbridgc. arc marketing equip- 
ment developed in :~ssocintion with one 
of thc ninjor oil cornpanics for the dctcr- 

niination of sulphur content. Based on 
the American Society for Testing 
Materials' 'Propoxcd method of test for 
sulphur in petroleum products by thc 
rapid high temperature combustion 
method', a quartz boat is pushed into :I 
special cornhustion tube mounted in a 
furnace which produces a temperature 
gradient along the tube. 

Sulphur dioxide is given off and is 
carried along by a strc:lm of nitrogen to 
an absorber. As the sulphur dioxide 
passes through the absorber a met:iI 
indicator electrode signals to a p H  meter/ 
millivoltmeter. This is connectetl to 
Pyc automatic titr:ltion equipment which 
ctarts n flow of reagent from a burette 
which ir continued until the sulphur 
dioxide is neutralised. 

Laboratory Furniture 
I.aboratory furniture and apparatus 

primarily intended for the textile trade 
is made by Reynolds and Branson Ltd., 
1.eodic Works. North West Road, Leeds 
6.  L;~horalory units arc usually made 
from xclccted oak, stained i f  necessary. 
and co;~tcd with ;I modern catalyst 
I~~cquer to give ;I chcmic:llly resistant and 
d u ~ ~ h l c  surfacc. Cupho;lrdr are fittcd 
with guarc:r (African mahogany-t)pc 
hardwood) shelves and hottomr. 

Among tlic R and B scientific instru- 
mcnts is a p H  mcter which is claimed 
to hc completely portahlc. Total weight. 
including hell-contained hntteries. is 5: 
Ih. Kc:~d~ngs arc said to he accurate to 
0.05 p H  over thc r:lnpc 2 to 12 pH. 

Emulsifier-Mixer 
The L ing laboratory niotor cmulsifier- 

mixer is now made by Lang-London- 
Ltd., 280 Euston Road, London NWI.  
with a flexihle shaft unit, in addition to the 
normal range of three mixing attachments. 
one of whlch will enter an apcrture f in. 
in diameter. These attachments make 
possible the treatment of  !-gill to I gall o f  
m;~teri;~l in practic;~lly any type of container. 
A p;ltent coupling device makes possible 
1mn1edi;lte exchange or mixing attachment. 

Speed control provides a range of 700 
lo  6,000 r.p.m.. without stopping the 
machine. The niotor can be raised or 
lowered to any position on the tubular 
stand. Standard length of  spindles is I 2  in. 
from the bottoni of the coupling, but other 
sizes of  spindlcs and agitators can be 
supplied. Overall hcight of  the mixer 
is 35 in. 

Adjustable Speed Drive 
Equipment 

The adjust:~blc spced drive equipment. 
series FMCI. produced by the Lancashire 
Dynamo Electronic Products L td .  
Rugcley. Stalfs. is arr:lnged to supply a 
suitably rated d.c. motor and is housed in 
;I bench mounting ca\e which also carrier 
the manual controls. Thc equipment is 
designed to provide ;I wide stepless adjust- 
ment of the speed of a fractional h.p. 
niotor (I 120 h.p. or Ic\s) and incorporates 
conipen\ating c~rcuits lo  minimise the 
ch:lnge in spccd from Lero to full load. 

H. .I\I~ .' cquipmcnt. type 254.86. is housed 
in :I k~hric;~tcd sheet \Ice1 case that is fitted 
with ruhhcr feet for bench mounting: the 
unit c:kn ;tlso he w:iII nil~untcd. 

Laboratory Glassware 
T'hc range of lahoratory glassware 

;~vailnblc f~rom E. HI-inkman Ltd.. West Hil l 
Cilacs Works. Epsom, covers ampoules, 
test tubes, tablet tubes and similar tubular 
glass containers that are suitable for 
production on fast automatic or em i -  
;lutom;itic m:~chincx. 

Rotary Variable Transformers 
A new range of Regavolt variable 

transformers from 250 VA to 2.5 K V A  
has hecn developed for laboratories. 
technical colleges and universities. One 
of tlic models ir xtyled 'laboratory model' 
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and is equipped with a switch and fuse. 
It is said to be particularly suitable for all 
forms of test equipment as it gives an 
infinitely variable voltage from 0 to 10 per 
cent above the normal supply voltage. 
These units are available as opcn or pro- 
tected models, ganged for three-phase 
work, or motorised and equipped as line 
voltage regulators. Manuf~cturers are 
B~il i ih El;ct1ic3l Resistance Co. Ltd.. 
Qusenswdy, Enficld. 

Bench Type Mixer 
The latest Hobart mixer is a bench type 

model for laboratory use. Made by the 
Hobart Manufacturing Co. Ltd., Ncw 
Southgate, London NI I, it is available as 
a 20, 20-10 or a 12 quart model. Known 
as AEZOO, it has a 9 h.p. ball-bearing 
motor with three speeds-104, 165 and 
296 r.p.m. The 12 quart version, A120, 
has a 1 h.p. ball-bearing motor with three 
speeds-126, 197 and 357 r.p.m. Both 
machines have the latest type of trans- 
mission, the gears being constantly in 
mesh, enabling spced change to be made 
without stopping. 

Model CElOO is pal-ticulnrly suitable 
for laboratory use where small batches arc 
being handled. Dl-iven by a 1 h.p. ball- 
bearing motor, the three speeds are 140, 
250 and 446 r.p.m. In addition to a 
10-quart bowl, three quart equipment 
is available, enabling the smallest mixes to 
be carried out. 

Surface Tension Apparatus 
The surface and interfacial tension 

apparatus made by the Cambridge Instru- 
ment Co. Ltd., 13 Grosvenor Place, 
London SWI, has recently been redesigned. 
The apparatus is based on the instrument 
designed by Dr. P. L. de Nouy for the 
measurement of the surface tension or 
interfacial tensions of liquids by using the 
ring method, an accurate determination 
being possible in one or two minutes. 
The instrument is said to be particularly 
suitable for tests of the surface tension of 
liquids which are only available in small 
quantities. 

The apparatus consists of a platinum- 
.--. 

iridium ring 4 cms. in circumferencc, 
hung from the outer end of an arm. The 
other end of the arm is clamped to the 
middle of a torsion wire stretched between 
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Towers p o r t a b l e  
rstirnator 

two clamps whlch can rotate in the frame of 
the instrument. A vessel containing the 
liquid under test IS placed on the platform 
which can be raised or lowered. The two 
ends of the wire are rotated independently 
by means of knurled knobs. A vernier 
pointer, attached to the front clamp, 
move9 over a scale graduated directly in 
dynes per centimetre. 

Interchangeable Stopcocks 
The new Exelo interchangeable glass 

stopcocks, by W. G .  Flaig and Sons Ltd., 
39 Waterloo Road, London NW2, are 
claimed to be non-leaking and non- 
sticking. The base is a moulded body, 
the surface of which is an optical flat with 
two holes in it, connecting up to two tubes 
that are fused to opposite sides. The key 
is a similarly moulded part with one 
surface optically ground and having a 
curved channel that connects the flow 
through the tube when positioned correctly. 
The two parts are held together by means 
of a spindle through holes in the centre 
and a spring retaining clip. The hexagonal 
design of the key makes for easy operation 
and control. These stopcocks are available 
In either borosilicate or soda glass. 

The new Exelo one-size stopper range 
of laboratory glassware now covers 50 
items; polythene or hollow blown glass 
stoppers can be fitted to all sizes of all 
items. 

Portable Gas Estimator 
An estimator for the determination of 

CO, CO,, NH,, H2S etc. in the range of 
5 to 100 p.p.m. was developed by 
Imperial Chemical Industries, Billingham 
division, and is now being produced by 
J. W. Towers and Co. Ltd., Widnes, 
Lancs. The gas mixture is passed first 
through a gas meter to  record volume 
and then through a cell containing a 
standard solution. Changes of conduc- 
tivity due to the presence of the gas 
cause a bridge circuit to which the cell 
is connected to become unbalanced. A 
resistancc box and galvanometer are used 
to compensate for this change and to 
restore the balance. By reference to 
tables it is pos~ible to estimate the con- 
centration of the gas. 

The apparatus consists of five units: 

Conductivity unit; oxidation unit to con- 
vert CO to CO,; resistance box; galvano- 
meter; and gas meter. 

The latest Towers countercurrent 
apparatus, which is fully automatic, is 
claimed to have more tuhes than any 
standard instl-umcnt pseviously made in 
this country and to be more compact 
than any other type. 

Humidity Test Chambers 
The smaller popular test chambers 

supplied to the chemical and allied in- 
dustries both for cli~iiatic (tropical) and 
other humidity tests by Barlow-Whitney 
Ltd., 2 Dorset Square, London NWI, 
have been redesigned in the light of 
cxperience. The units are of modern design 
with clean lines and are said to ensure 
reliable performance under the prolonged 
and arduous conditions associated with 
climatic testing. 

The company has also supplied larger 
cabinets up to 9 ft. cube and the range 
has now been considerably extended to 
include a variety of intermediate sizes. 
Also made by Barlow-Whitney are in- 
dust~ial heating equipment, including ovens, 
furnaces, hotplates and heating units for 
most solids and liquids. 

Scientific Plates 
A wide range of scientific plates is 

available from Kodak Ltd., Victoria Road, 
Ruislip, Middx, and is fully described 
in a special booklet. Other Kodak pro- 
ducts for research work arc: 35 and 70 mm 
spiral film processing outfits, models 
100 and 35/70 spiral film driers, a Velox 
sodium darkroom safelamp; and the 
colour densitometer, model I .  

Point Counter 
The point counter manufactured by 

Cooke, Troughton and Simms Ltd., 
Haxby Road, Yorks, transmits electrical 
impulses by the operation of the mechanical 
staqe to the counter unit. This continues 
t o  operate the selected counter until the 

.m impulses are switched to another counter 
by one of eight push buttons, each of 
Phich is mutually exclusive. This method 
{f operation is said to increase the speed of 
analysis as the selector button need only 
be operated on passing the crystal 
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Point co~rrrter hr 
Cookc. Trorrglrtorr 
and Sit71tris Ltd. 
which crrrl he rrscd 
fo r  pnrticle rorrrrr- 
ing or  blood ccdl 

nrlole.si,\ 

boundaries. The stage can be transvcrsed Small Chemical Centrifuge 
to  give about I2 counts per second. 

The mechanical stage can be attached The MSE chemical with 
to  any Cooke polarising microscope and capacity of 300 ml is 
transmits alternately from both directions designed by Measuring and Scientific 

at either 10 or 20 counts per mm and Equipment Ltd.. Spcnser Street, London 

allows counting over the full area of a SWI for the dehydration of solid or  semi- 

in,  by I in,  slide, The counting unit  solid matter, for clarifying liquids by the 

has eight four-figure counters and a removd of solid suspensions and for the 

a switch is provided to isolilte recovery of  solids from suspensions. It 

stage transmissions, thus enabling the 
can be used for continuous operation. 

unit to  be used for  article couiitins or 
The centrifuge consists of the motor 

blood cell analysis. 

Tinsley Polarograph, Mk 16 
Evershed and Vignoles Ltd.. Acton 

Lane Works, Chiswick, London W4, have 
introduced IheTinsley polarograph mark 16 
for rapid and accurate chemical analysis in 
laboratories where the volume and scope 
of the analytical work does not warrant 
the outlay for the larger type of recording 
polarograph. The mark 16 is therefore 
marketed to meet the need for a smaller 
and less cosily instrument. 

Although non-recording, this polaro- 
graph retains many features of the larger 
instrument, including the derivative circuit 
and it is claimed to be the only non- 
recording polarograph to do  so. The 
sensitivity is such that changes in current 
of 100 micro-microamperes can be detected. 

. ... 'Ck~rirtcol' L . P I I ~ ~ I / I I ~ C  III(II/C Ily M P < I . \ I I ~ ~ I I ~  
and Scicrrtific Lqrript~~erl~, cloi~~reil / t i  pro- 
vide ~Ileorts for  r/r/l?.~/rrrtirlg .so/if/ or  semi- 
solid rizntt~r, clorifjirrg 1iqrrid.s nrrd 
recoverir~g solid.$ otr IIIP ~ . rp~r i r i r~ r l l a l  or  

~ r ~ l a l l  pr(~drrr t i~~tt  scolr.. 

base, stainless steel <lr;~ining chamber and 
a 5 in. diamcter basket which can be 
detached from the tapered motor-shaft. 
Stepless speed control is an important 
feature and the maximum permissible 
speed of the basket is 4.000 r.p.m. The 
stainless steel baskets can be supplied 
either with 3/32 in. perforations or  
without them for working on the 'over- 
flow' principle. When using an unpcr- 
forated basket at 4,000 r.p.m. the Row rate 
of clean water is 45 gal. an hour. 

A larger MSE chemical centrifuge will 
be available before the end of 1957. It 

' has a cake capacity of 3.000 mi and the 
J ' flow rate of water with an unperforated 

Mark 16 Tins/<? polnrograph basket at  3,000 r.p.m. is 150 gal. an hour. 

Flow rate is slightly lower at the maxi- 
mum speed of 4,000 r.p.m. 

Diffraction Equipment 
The r;lngc and output o f  the 

Newton Victor R;~ymax 60 diflr:lction 
equipment and din'ractometcr with elec- 
tronlc counting gcar have been extended 
by the incluzion of  ;I con\t;lnl liigh voltagc 
generator for opcr;~lion ;it vo1t;igcs up to 
60kV and curtcnts up  to ?5mA. Manu- 
klcturers are Metropolitan-Vickw Elec- 
trical Co Ltd.. Trnll'<~rd P:~rk. Moncl~ester 
17. Rectifying valve and condenser arc 
oil immcrscd in the same lank as the high 
volt;ige tr;~nsformcr, togcthcr with :In 
indcpcndcntly adju\t:~blc negative voltagc 

NCII 1011 I l ~ l o r  /<~rb,~ro t 611 drfjioc I I ~ I I I  

I ~ ~ I I I ~ I I I I ~ I I ~  ,rtri/ r / ~ , l l r i ~ ~ l ~ ~ ~ i ~ ~ ~ ~ c r  \t~it/l <, l t~~~lr ic  
~orirrli~rg ,gc.nr rtrocl~ /I? Mctr~rpolr~~rtr- 

Vickers 1:lectricol 

to focus the electron bc:m in tlic X-r:l! 
tube. Width o t  locus may be vnricd 
bctwccn 0.1 mm ;lnd I mnl ;~nd  the size 
of the locus is nor ;rltered by vnri:\tion 01 
Ihc tube current. 

The dillr:lctomctcr h ; ~ s  two separate 
worms and worn?  wheel^ for rotating the 
spccitnen and Cicigcr counter rcspect~vely. 
Thc angular position of cithcr can be rcad 
with gre:kt ;~ccur:~cy. When required foi 
normal focusing work. the two w o ~ k  
sh:~fts 31-c connected through 2 :  I gearing 
so that thc \pccimcn rotiites at hall thc 
speed of the countcr. The specimen an.11 
or the countcr cnn be driven via a 5-speed 
gcar box by a motor. Kadluc of the c i r c !~  
11.aversed by the receiver slit is 6 in. Sollcr 
slits are litlcd and a v;lricty of inlct and 
detector s l~ t s  are ovail:~ble. The countul 
rotatcs through 155 dcgrces. Thc h t. 
supply for the Gc~gcr  coontcr, the scaling 
unit and rate-meter :Ire mounted in a 
scparatc cabinet. 

Glass-to-metal Seals 
Two recent additions to the equipment 

made by Solus Electronic Tubes Ltd., 
15-18 Clipstone Street, London WI, an  
associate of General Radiological Ltd., are 
glass-to-metal seals and a mobile vacuum 

,storage unit, type M410. The new strain- 
free glass-to-metal seals are manufactured 
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from high quality metal alloy tubing joined 
by a four-stage graded seal to Phoenix 
borosilicate glass. These seals, supplied 
fully annealed and chemically cleaned, are 
particularly suitable for high vacuum 
work. Phoenix glass, which has an expan- 
sion coefficient of 32 by lo-', is said to seal 
readily to all common borosilicate labora- 
tory glasses. 

The mobile vacuum storage unit was 
designed to provide a means of storing 
outgassed vacuum tube electrodes so as to 
prevent any possibility of contamination. 
The unit can be used for vacuum impregna- 
tion of small transformers, etc., vacuum 
casting of polyester resins and many other 
operations. The equipment consists of 
eight aluminium containers mounted on a 
trolley and connected by a manifold to a 
rotary vacuum pump fitted beneath them. 

New Design of Spray Drier 
A small scale spray drier known as the 

'Production Minor' has been developed 
by Niro Atomizer, I2 Aurehojvej, Copen- 
hagen, Denmark. Evaporative capacity is 
8kg. per hour at  an inlet air temperature , , 

of 200°C and an outlet air temperature 
of 8 0 C .  The plant has been so designed 
that it is possible to double the air flow 
giving a water evaporation of 35kg. per 
hour at inlet temperature of 350°C and 
outlet temperature of IOO'C. Volume of 
the drying chamber is 1.3 cu. m. 

The atomiser is electrically driven with 
an atomiser wheel running at  24,000 

Hcmel Hempstead, Herts, is now fitted with 
a carrying handle on the base. Height 
extended is 101 in. and closed 7f in.; 
stage area is 21 in. sq. and weight is 2 Ib. 
With draw tube closed, magnification is 
50 diameters, first extension 100-150 
diameters and second extension 200 
diameters. Price is £8 15s. 

Also available is a redesigned model 11 
micro-projector that is fitted with a heavy 
base to which an axis pillar is firmly fixed. 
Positioned to this pillar, the 'modern' 
microscope is complete with coarse and 
fine adjustments, double or triple nosepiece 
and a large square acid resisting stage. A 
200-250 volt transformer is fixed to the 
base of the instrument. Two models are 
available, one with a No. 4 eyepiece, 1 in. 
and 3 in. OG double nosepiece, costing 
£52; and the other with a micro-projector 
stand with rack and pinion, coarse and 
fine adjustment, complete with mirror, 
dark filter projection head and screen, 
at £43. 

New Rapid Measuring Benzole 
Meter 

A benzole meter for rapid and accurate 
measurement of the amount of benzole 
present in rich coal gas, or Left in the gas 
after extraction, has heen developed by 
Hanovia lamps division of Engelhard 
Industries Ltd.. Slough, Bucks, in con- 
junction with the research department of 
National Benzole Ltd. 

It will measure 0.1 to 6.0 grams of 
benzole ner 100 litres of coal Gas. How- 

other organic compounds in the vapour 
state. 

The operation of the unit depends on the 
characteristic absorption values of certain 
organic and inorganic compounds in vapour 
form to selected ultra-violet wavelengths. 
I t  comprises a sensitive photoelectric 
photometer in which a fixed length gas 
cell is interposed between a low pressure 
mercury vapour tub-substantially mono- 
chromatic-and a photoelectric detector 
with a quartz envelope. The photo-electric 
ceU is arranged to unbalance a dual pentode 
bridge circuit when the transmission path is 
influenced by the presence of benzole. 
The meter indicates the state of unbalance 
in the bridge circuit and thus the amount of 
benzole in the chamber. 

Universal Scintillation Castle 
New instruments introduced by 

Panax Equipment Ltd., 173 London Road, 
Mitcham, are the universal scintillation 
castle and automatic counting equipment. 

Panax universal scintrllafion castle 

type AC30015. The castle provides at least 
l+  in. of lead protection in all directions 
around the scintillation detector and 
photomultiplier tube. Samples, which may 
be in dishes or on planchettes, are intro- 
duced into the castle on a carrying slide 
that can be placed at different distances 
irom the detector. With the door closed, 
it is light-tight. The castle can be inverted 
so that it becomes available for a number 
of applications, including gamma-ray 
emitters, liquid scintillators for soft beta 
ray emitters and moderate energy beta 
ray and soft gamma ray emitters. 

The fully automatic counting equipment 
is designed for use with Geiger or scintil- - -~~ 

b N i r  A .  S I /  I I i ever, it can be adjusted when required to lation counters that incorporate a Pre- 
~/jo,crl liere it is p(,\ .~ihlc~ t o  cvnporote show a full scale reading for 4.0 gram/litres amplifier, a stahilised EHT supply vari- 

v4.aler at rates lip l o  35 kc. per hour of gas. ~t will respond almost identically able over the range 0-2,000 volts at  200 

r,p,m, A single cyclone is mounted which to benzene, toluene or xylene, and will microamps, and a with the 

can be varied between ful l  and half air also respond in varying degrees to other following ranges: negative 0.1-5 "Its. 

quantity, Drying a i r  is heated by a important vapours with high absorption positive 1.0-50 

gas burner. in the UV region around 2.537 AU. The 
vapours of such compounds as trichloro- Pestle and.M0rtar Grinding 

Field ' Microscope ethylene, methyl ethyl ketone, and styrene The pestle and mortar grinder made by 
will show varying degrees of absorption Herbert Alexander and Co. Ltd., Char- 

The small 'field' microscope, made by to short UV., and the meter will also mouth Street, leeds 11, for the fine grinding 
Jencons (Scientific) Ltd., Mark Road, prove useful for estimating a number of of samples, is driven by a n  enclosed 
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fractional h.p. motor and worm reduction 
unit. Pestle and mortar rotate in opposite 
directions, the pestle at 96 r.p.m. and the 
mortar at 31 r.p.m. The mortar is fitted 
into a hardwood holder that rests freely 
on the sponge rubber bed of the carrier, 
assuming an inclination to the horizontal 
plane under the pestle, giving even grinding 
pressure. The centre line of the pestle, 
being offset to that of the mortar, is 
instantly retractable for withdrawal of the 
ground sample. Pestle and mortar are of 
polished agate in the standard machine, 
but alternative materials can be supplied. 

Handling Corrosive Fumes 
Lntcst design fans developed for the 

handling of corrosive fumes by Keith 
Blackman Ltd., Mill Mead Road, London 
N17, are their series I and 2 p.v.c. centri- 
filgal fans and p.v.c. bifurcated fans. 

One of rhe range of p.i,.c. cenrriflrgal fans 
~rrnde by Keitli Blacknlan Ltd. 

Series I, with direct motor drive, comes in 
three sizes with aerodynamically designed 
impellers of 6 in., 12 in. and 18 in. dm- 
meters. The range of capacities that can 
be handled is from 50 c.f.m. to 2,500 c.f.m. 
volumes and up to 4 in. w.g, pressures. 
Type A has a forward curved open paddle 
type blade impeller; type B is a backward 
curved, open paddle type blade impeller. 

The series 2, with an indirect pulley 
drive, is available in a range of nine sizes 
with capacities from 2,000 c.f.m. to 40,000 
c.f.m. volumes. This series is a multivane 
centrifugal type and it has 16 forward 
curved blades. It is fabricated in rigid 
P.V.C. 

The Tornado p.v.c. bifurcated fan has 
greater anti-corrosive properties to combat 
fumes from a wider range of chemicals 
than the alternative specially coated steel- 
plate fans. They are suitable for handling 
fumes from a wide range of chemicals at 
temperatures up to 120°F. 

Radioactive Chromatogram 
Scanner 

The newly developed Labgear automatic 
radioactive chromatogram scanner, when 
used with the Labgear automatic printing 
counter, offers an automatic scheme for 
chemical assay. Manufacturers are Labgear 

(Cambridge) Ltd., Willow Place, Cam- 
bridge. The chromatograms for examina- 
tion are cut into strips 25 mms. wide and 
attached, end to end, to a length of standard 
35 mm. film stock which is used as a 
'conveyor belt'. The film thus prepared is 
drawn step-by-step under a Geiger-Muller 
tube detector by means of a sprocket 
driven from an electro-magnetically 
operated clutch. 

Motive power is supplied by a con- 
tinuously running synchronous motor 
having an integral gear box with a final 
shaft speed of 1 r.p.m. This shaft carries 
the magnetic clutch which drives the film 
sprocket and two cams that operate 
micro-switches to provide count- 
programme timing pulses and 'end-of- 
task' signals. A further micro-switched- 
operated device automatically switches off 
the equipment when the full assay is ended. 

The detector tube is heavily lead shielded 
both above and below the window to 
provide the lowest possible background 
count and is held in a detachable Perspex 
mounting that carries, in addition, an 
interchangeable beta screen with a 5 
by 25 mm. scanning slot, located above 
the paper feed channel through which the 
film is drawn. Count capacity is 100,000 
counts (1,000 secs); range of counting 
speed is 0-3,000 per second. 

Temperature Control 
The new temperature control unit, 

type N241, introduced by Airrnec Ltd., 
High Wycombe, Bucks, operates over the 
temperature range -70°C to +600"C, 
control being effected by means of a 
heavy duty output relay. The sensitive 
element being a platinum resistance is of 
small dimensions, robust and stable. 

The output relay operates and releases 
on a change in value of the temperature 
sensitive resistor of approximately 0.1 per 
cent. The equipment operates from 
210-250 c/s mains supplies and overall 
dimensions are 4 in. by 5 in. by 6 in. 

Chemical and Biological Analysis 
The estimation of humidity with cobalt 

thiocyanate paper using the Lovibond 
comparator is described in a leaflet from 
The Tintometer Ltd., Waterloo Road, 
Salisbury, Wilts. The method is suitable 
for humidity measurements in sm:~ll 
spaces or crevices and against surfaces 
which are not in moisture equilibrium 
with the atmosphere. 

Dry Powder Extinguisher 
The new dry powder fire extinguisher 

produced by Nu-Swift Ltd., Elland. 
Yorks, is said to be able to put a fire out 
in a few seconds. The striking of the knoh 
forces a cloud of fine powder to shoot out 
under pressure, smothering the flames. 
The dry powder consists of a number of 
chemicals, thc principal of which iv 
sodium bicarbonate. All particles are 
regular in shape and size and ingredients 
liable to bacteriological spoilage are not 
used. 

Approved by the Fire Ofices Coinmi!- 
tee, it will operate at temperatures down 
to -40°C. The model is suitable for use 
on all acccssiblc fires involving inflamm- 
able liquids. such as pctrol, oils, parafin. 
pz~ints, varnishes. pl-c:~scs. fats and tar. 
:~lcohols and organic solvents. 

Thermo Recording Balances 
Recording of changes of welght of 

sarnples suspended in a furnacc can be 
carried out hy the thcrmo-recording 
balance made by Stanton In\truments 

7'11~. Jlonlo~r tlrrrfno-rc(.orfIifrg l~alarrcc 
slrown lrere records tlre clranges in weight 

of sornpirs sir.spcnd~~d in firrnaces 

Ltd.. 119 Oxford Street, London Wl .  At 
the same time the tcmpcraturc of the 
furnace is recorded. There is no mechani- 
cal contact between the balance and the 
recorder so that it is claimed that full 
advantage can be taken of the sensitivity 
of the balance up to I mg. pcr chart 
division. 

Ancillary equipment is also :~vailable 
which provides various chart speeds, pro- 
gramme control of the furn:lce and 
special timing devices for the te.;ting of 
samples suhject to very slow changes in 
weight. as well as for carrling out tests 
under controllcd atmospheres. 

Three single pan Ultramatic balances 
are made by Stanton. It is claimed by 
the makers that these balance< will meet 
every need for both accurate analytical 
instruments and for process control work. 

Electronic Timers and Relays 
Evans Electronic Dcvclopmcnts Ltd., 

Evonic Works, Shady Lane, Birmingham 
22A, have recently placed on the market a 
new electronic relay and a new electronic 
timer. The timer, type ET/I is designed 
for long service with mrnimum maintenance. 
Timing ranges available are between 
0.1 second and 3 minutes. Models are 
available for all AC supply voltages. 

The Evans elcctronic relay, type SC, has 
a small gas-filled tetrode thyratron of the 
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2D2l type with a.c. voltage. Anode feed 
1s biased to a non-firing condition by 
means of a small selenium rectifier from 
the heater supplier. To ensure long 
operating life, the thyratron is run at about 
25 per ccnt of its maximum rating. 

New Range of Analytical 
Balances 

Features of dcsign which have been 
incorporated in the new halanccs pro- 
duced bv L. OCI-tling L.td.. Cray Valley 
Road. St. Mary C:ray. Kcnt. includc s 
delta-form hcnm to obtain maximum 

A tr.picnl hn1orrc.e rno~lc h j  O~rtlirrg Ltd. 

strength combined with minimum weight. 
Madc from light alloy. all beams arc 
radiographed and suhjccted to spccial heat 
treatment to ensure freedom from 
impurities and crcep. The beam and othcr 
operating ports of the mechanism are 
totally encloscd w~thin compartment.; 
separate from thc weighing compart- 
mentr. This cnwrcs that the bcam 
operates undcr even temperature condi- 
tionc and alto that 11s performance is not 
impaired by draughtc, fumes or dirt in 1:s 
mechanism. 

Important changes havc been made in 
the chastis design. For many years analy- 
tical balances were dccigncd with various 
operating parts conncctcd to thc case of 
the instrumcnt. In the new designs zll 
parts of thc imtrumcnt arc mounted from 
onc rigid light alloy chassis and the case 
of the instrument now serves merely as a 
dust cover. 

Temperature Schedule 
Controller 

The 1P 6 pyrosl.nm controller mndc 
by Inductrial Pyromcter Co.. 66-67 Gooch 
Street, Birmingham 5, is operated by a 
cam which is shaped in accordance with 
the required tempcraturc schcdulc. This 
cam is rotated by a synchronous electric 
motor in I?, 24 or 48 hours. Rotation 
of the cam resets the temperature con- 
trol setting of thc control mechanism 
which may be cither mechanical or elec- 
tronic. 

If ncccisary the programme can be 
terminated at a selected time or longer 
'soaking' times can be allowed for heavy 
charger. 
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Plastics Coated Sieves 
The new range of nylon and polythene 

coated sieves produced by Endecotts 
(Filters) Ltd., 251 Kingston Road, London 
SW19, can be fitted with nylon or silk 
weaving and are designed for resistance to 
abrasive and chemical actions. The sieve 
rims are constructed with fillets as part of 
the framc, which has no crevices or blind 
spots. The mesh can readily be replaced 
when worn or damaged. The sieves are 
made to nest and can be used for mechanical 
sieving when used with a lid and receiving 
pan. 

Measurements are: inside diameter 8 in.: 
top to sieve surface, 2 in.; sieve surface to 
base, 8 in.; overall depth 2% in. 

High ~ f f i c i e n c ~  Filter 
For situations where the normal high 

efficiency filter is not adequate, e.g. in 
photographic, pharmaceutical, biological 
or atomic energy work, Vokes Ltd., 
Henley Park, Guildford, Surrey, manu- 
facture filters which are suitable for 
particles in the range 0.1 to 5 microns. 
An efficiency of 99.95 per ccnt is claimed 
for these filters which are in three basic 
forms: (a) Units employing a relatively 
thick lap of fibrous material, (b) Units 
whose retention efficiency is enhanced 
electro-statically by impregnation of the 
fibres with resinous materials and (c) 
Units containing specially developed 
media containing sub-micronic fibres. 

Torsion Balances 
Designed for the speedy and accurate 

determination of loss of moisture, oxida- 
tion etc.. are a range of torsion balances 
made by White Electrical Instrument Co. 
Ltd., 10 Amwcll Street, Rosebery 
Avenue, London ECI. These balances 
have been incorporated in electrically 
operated equipment for the weight con- 
trol of liquid flow and delivery of 
powders in automatic processing plants. 

Ventilators from Plastics 
Materials 

Construction of ventilators from plas- 
tics materials is carricd out by Rediweld 
Ltd.. Crawley, Sussex. In the Rediweld 
design the stator is made from rigid 
p.v.c. sheet by moulding while the rotor 
is moulded in polythene. This procedure 

Differentin1 fo~rion balance hj3 Wlritr 
Electrical 

The Rediweld plo.\- 
tic trrhe manometer 

is said to reduce costs considerably, at 
the same time improving performance. 

Also made by Rediweld is the Redi- 
weld Vacumatic which is claimed to avoid 
costly breakage of vacuum filtration 
flasks. The  Vacumatic consists of a 
rubber ring which is part of the vacuum 
line. The  flask is placed on the ring and 
is held firmly in place. Another Redi- 
wcld product is a flexible manometer 
which can be folded into a small size. 

Equipment for Rubber and 
Plastics Industries 

Laboratory equipment for the rubber 
and plastics industries is made by Francis 
Shaw and Co. Ltd., Corbett Street, Man- 
chester 11. Included in the range is a 
plastics extruder fitted with a 1 in. dia- 
meter screw. A variable speed gear is 
fitted and the scroll speed is indicated 
by a atchometer. Heating is by electrical 
elements on the barrel die head. 

A vulcanising pan suitable for open 
steam or hot air cures is also made by 
Shaw. The pan is of the double cased 
type with steam inlets into the pan body 
or into the case. It is fitted with a self 
sealing boltless door and has a safety 
device coupled to a warning whistle. 

Hollow Shaft Stirrer 
A stirrer motor with a hollow shaft 

I S  made by Gallenkamp and Co. Ltd.. 
Sun Street, London EC2. The hollow 
shaft can be fitted rapidly with any one 
of a set of stirrers and the immersion 
depth can be adjusted quickly. By insert- 

rolled, t l~ i s  ins 
nretlt can be r 
lor flrc dcterrn 
tior1 of velo 
.static pre.r.rffre, a r 
leakage, for check 
ing gas pressures 
nnd for the halanc- 

rf\effil for tertr on 
f(ln$ and h / o ~ ~ t - r s  
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Ing a push chuck it becomes a conven- 7 

tional laboratory stirrer for  any 0.635 
cm. diameter rod. By fitting a magnetic 
rotor it can he used as a magnetic stirrer. 
Speed (which can he reduced by rheostat) 
is 1,200 r.p.m. and the torque is 380 
gm. cm. 

Gallenkamp have an  agency agree- 
ment with LKB-Produkter of Stock- 
holm for  the sale of conductivity bridges, 
cells and external resistors, polarographs, 
column electrophoresis apparatus, com- 
posite columns for chromatography, 
paper electrophoresis apparatus, chro- 
matographic filter paper columns, and 
automatic fraction collectors. 

Sample Crushing Machines 
Among recent developments by Sturtc- 

vant Engineering Co.  Ltd., Southern 
House, Cltnnon Strect. London EC4, are 
three sample crushing machines. The 
first is the 6 in. high-speed laboratory 
hammer mill, which was developed prim- 
arily for  coal grinding but is claimed to 
be equally efficient on most other mater- 
ials. Sample recoveries of the order uf 
99.8 to 99.9 per cent are said t o  be ob- 
tained and a 2 Ib. sample is reduced from 
i in. to  99 per cent less than 72 mesh 
RSS. 

Second is a jaw crusher which crushes 
such material as  damp coke in the first 
stage of the preparation for sampling and 

L)esignrd a s  a rapid priti~ory rrrr.slrer, //ti.\ 
jaw crirshrr hy Strrrfrt>nrtt Engineering 
C'o. is  dnimed to hc srrifrrhle for  iiiaferinls 
islrere loss of inoisfrrre and containination 

by ahrrrsiori frrr 10 he nvoided 

testing. Third arc thc standard chrome 
steel crushing rolls, PI-imar~ly dcsigncd 
for  handling ? Ib. samples of cokc or  
coal. 

NEW GAS CHROMATOGRAPHY 
CHEMICALS SHOWN AT SAC 

RANGE of six new standard sta- A tionary phases of siandard purity for  
gas chromatography were introduced by 
May and Raker Lfd., Dagenham, at an 
exhibition held in conjunction with the 
congress. The  forerunners of other 
chemicals for  gas chromatography, they 
are:  Dinonyl phthalate. Dimethylform- 
amide. Diglycerol, Benzyldiphenyl. Squn- 
lane and Silicone oil. 

They are xvailahle in packs of 25 and 
100 gm. and it is stated that sufficient 
stocks are held to eliminate batch to 
batch variation ovel a long period. A 
suitable kieselguhr supporting medium 
will he available shortly. 

H. Recvc Angel nrrd Co. Ltd.. 9 Bride- 
well Placc, London EC4, showed exam- 
ples of various shapes and forms in 
which filter paper is available. 

Elesco E1rcfronir.r Ltd.. 2 Fitzroy Placc. 
Glasgow C2, displayed electro-medical 
equipment and general radiological equip- 
ment such as gamma monitors, gamm:l 
counters, scintillation eqilipment etc. 

The rangc of reagents shown by 
General Cl~ernical nrrd Pharrnnceirticrrl 
Co. Lid., Judex Works. Sudhury. Middlc- 
sex, included some modern introductions 
for specific analytical techniques. 

Jollr~son Mnfflrry nrld Co. I.td, 73 Hnt- 
ton Garden, London ECI. showed part 
of their current rangc of spectrographi~.  
ally standardised substances which repre- 
sents 69 elements, including precigtu$. 
base, rare and minor elcments andtrthe 
rare earths; graded series of alloy stan- 
dards for quantitative spectrochemicnl 

analysis; and :I ncw series of plastic 
formers which, designed for  use with the 
st:lndard ranges of JMC platinum elec- 
trodes, permit easy reshaping and safe 
h:tndling and storage of the electrodes. 

The new mark 1 Mervyn-Hanwell 
square wavc polarogl.;lph. shown by Mer- 
vyn In.~frrriirri~rs Ltcl., Wokinp, was said. 
at niaxini~rrn ~ensitivity. to providc a 
chart record showing ;I deflcc~ilin of 1 
mm. for concentrations well below one- 
part per thous:lnd-mill1011 :lnd to detect 
and measure trace elements in thc pre- 
sence of m:ljor constituents even nt ratio.; 
of 20.000 to I .  

The  double monochrometer exhibited 
by Sir Howard Grrrhh Parsons and Co. 
Ltrl., Walkergate, Newcastle-upon-Tyn:, 
was shown in ranges 5 to  I5  o r  5 to ?5p. 
Various accessories can he cOmhincd with 
the double monochrometer t o  produce a 
completc infra-red spectrometcr. 

W. G. Pye arrd Co. Ltd.. Cambridge. 
showcd a number of instrumcnts includ- 
ing a mains operated direct reading uni- 
versal p H  meter and millivoltmeter (NJ 
11067) desiged for use in research and 
plant control laboratories; automatic titrx- 
tor (No. 11600), designed both as an 
accessory to the Pye p H  mctcr and for  
automatic titrations and solution control: 
and conductivity mcter 'W' (No. 11750). 
designcd for direct rending of thc con- 
ductivity of purc water produced by io11- 
exchange o r  distillntion. for laboratory 
checks of water purity and for  continu- 
ous monitoring of plant output. 

(Continued on page 1127) 

Polystyrene Used 
W i t h  Concrete 
I-wo nprl.lc.nl IONS for Lwtrex pol! - 
styrcnc. madc by Monsanto Chemicals 
I.td., in conjunction with cnncrcte havc 
been developed. I.ustrcx 7.6. speci;tll! 
devcloped for extrusion a.; 5hcct. has 
been successfully uscd to form moulds 
lor concrctc shuttering. At thc Bristol 
Corporation's Rnrton Hill flats site it was 
uscd to c:tst thc cnncrctc walls. The 
moulds mcasurcd approximately 4 it. by 
3 ft. 

It is claimed that Lustrcx shuttering 
eliminates the lincs and irrcgularitics In 
concrete surfaces which occur with wood- 
cn shuttering. 

Lustrex pcllcts arc uscd in n new tech- 
nique for thc construction of terrazzo 
floors. Many sh:idcs and colours arc 
nv:~ilahle : ~ n d  decorative eliccts. unob- 
tainable by other methods. arc casil! 
produccd. 

Most suit:rhlc grades are 1.ustrcx T I 1  
and T3. Thc  finish. :I mixture of Lusfrcx 
pcllets. white cement and silver sand, is 
laid on a base which is suflicicntly stiff 
to  work on but which has not set and 
h;~rdened. 

It is reported that tri:ll :mar of this 
flooring havc been under traffic con- 
tinuously for some months and show 
little or  no signs of wcar. 

Americans Attend Harwell 
Conference on Controlled 
Thermonuclear Reactions 
US research workers attended a private 
three-day conference on controlled 
thermonuclear reactions a t  the Atomic 
Energy Research Establishment. Har- 
well. from 20 t o  22 June. 

Delcgatcs included research workers 
cngaged in the U K  and the U S  research 
programmcs and about 100 representa- 
tives from Rriti.;h industrial firms, uni- 
versities and interested government 
departments. 

Purpose of the conference was lo dis- 
cuss the progress of hoth the British and 
American programmes and to examine 
some of the pr:~ctical problems in which 
it is hoped that British industry might 
assist. 

The  conferencc wax held on a classified 
basis and conscquently the proceedings 
of  the mccting will not he published. 

TRADE NOTES 
New Telcphoiie Nlumhers 

Tclephonc numhcr of Charles Winn 
and Co. I.td.. Gr:~nv~lle  Strcct. Rirming- 
ham 1. has hcen changed to Midland 
7151 (9 lincs). 

Ncw telcphonc numhcr of the AIgo- 
logical Product.; Co.. 704 Old Kent 
Road. 1.ondon SEIS. i.; Rrixton 9296. 

New Works Planned 
Cnrlcss. Cnpcl and Leonard Ltd.. 

Petroleum Chcniical Works, Wallis Road. 
London E9. have had planc drawn up  
for the erection of new works premises 
at  Trcgo Road. London E9. 
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On 6 July PR~FESSOR NORMAN 
1 EATHER. Professor of Natural Philosophy 
at Edinburgh, will speak in London on the 
lil'c and work ol' Frederick Sotldy. The 
occasion is ;I sm:~ll dinncr which will be 
attcndcd by speakers from Oxford and 
represcntativcs of other universities. 
Anyonc interested i n  attending \hould 
apply at once to Major Howorth. 55 Park 
Lanc. London WI. 

The Perkin Ccnten;try Trust has 
:,warded the Pcrkin Centenary Fcllow- 
ship lo MR. .lollN EDWARD BLOOR of 
Manchcstcr for study in the department 
of  chcmistry. Manchester College of 
Technology, on the structure and pro- 
perties of  rncrocyaninc dyes and related 
compounds. Pcrkin Centenary Scholar- 
ships have been c~wardcd to MR. JAMES 
L~CCARINEY, of NcwIowni~rds. Northern 
lrel;~nd, tcn;~ble at Queen's University. 
Bcllast: to MR. CLIVE MILNE of East 
ArdFlcy. ncar Wukcficld, Yorkshirc, tcn- 
able at Bradford Technical College; and 
to MISS CinnR1ri.Lr. CiRIPPIN 11f Withing- 
ton. .Manchcster, tenable at Manchestcr 
Univcrsity. The Perkin Ccntcniuy Trust 
W:IS cst:~bli\hed to commemorate the dis- 
covcry in 1856 of the first synthetic dyc- 
ttull. mauvcinc, by William Henry 
Pcrkin. 

MR. JOHN WILKINSON, aged 22. of 
h c ~ t  Estate, Mytholmroyd. near Halifax, 
xho  contl-i~ctcd poliomyclit~s in 1947, 
wh~ch left him paralyscd in the legs so 
that he has to use an invalid chair, has 
gained a B.Sc. degree with second class 
honour\ in chemistry at the Univcrsity 
of  Leeds, and is to take up work i n  the 
Patents Department of Dunlop Ltd. 

'0 MR. N. L. Ci. LIN(;WOIJL). whose re- 
clcction ar prcsidcnt of the British 
Acet!lcne Association was announced in 
last wcck's C t ~ c ~ i t n r .  AGE (p. 1055). i\ 
di\trihuhoii dircctor of British Oxygen 

ti;~ses Ltd. He was 
rn at Dunwich. 
flolk. :~nd educa- 

:1t Woodbridge 
ool. I)urinc thc 

first world w;r he 
\ervcd ovcrsc:is In 
the Roval Fuu , ~ 

Iiers. Among the 
post? he has held 
with ROC are dis- 
trict engineer. 
Manchester (1932). 
district manager. 
M;lnchcstcr (1934). 

director of  siilcs. HQ (1945) and commcr- 
cia1 cxccutive (1953). Mr. Lingwood is 
a mcnlbcr of the Institute of Welding. an 
A~sociatc Member of the Inst~tutc of 
Mechanical Engineers. and has been a 
member of the Briti\h Acetylene Asso- 
ci:~tion since 1946. He was 1rc:hsurcr 
from 195' to 1954. vice-president from 
1934 to 1956 and has been president ever 
since. Hc is m:~rricd with onc son. 

MR. JAS~PR FRANKENRIIRC;. chairman 
o t  Grccngatc and lrwcll Rubhcr Co. 
L.td.. and vice-pl.esidcnt of the Research 
Acsocii~tion of British Rubber Manufac- 
turers, took oficc as ch:~irm:~n of the 
Federation of British Rubber and Allied 

M:~nufncturcrs' Associations at the 
:innual general meeting on 20 June. Hc 
succeeds MR. REAY GEDDES, a director 
of Dunlop Rubber Co. Ltd. 

Sir W. H. Bailey and Co. Ltd.. Patri- 
croft. Manchester. have appointed MR. 
K. A. BAR~LEY as technical s;tles reprc- 
scntativc for the North Eastern area, in- 
cluding Northumherl;~nd, Durham. Cum- 
berland and the North Riding of York- 
shire. Enquiries should be addressed to 
Mr. B~rtley, at 79 Ravcnsbourne Avenue. 
East Roldon. Co. Durham. 

Mr. Edward Whit- 
worth, joint de- 
p u t y research 
n~anapr,  research 
department, IC I  
Nobel division. 
who. as reported 
last week, was 
awarded the ORE 
i n  the Queen's 
Birthday Honours 

I~R. Ci. R. 'I'HISIKAM li i~s withdrawn 
I iom his appointment to thc Chair of the 
Lcathcr Industries Departmen1 at the 
Univcrsity of I-ecds. This appointment 
w:~s to have come into effect from I 
October. Hc was to have succeeded 
Professor Donald Burton. who has now 
agreed to continue in the Chair for a 
period of two ycars. ending in Scptem- 
her 1959. 

MR. B. H. TORPIN, managing dircctor. 
OVF Ltd.. Fenton. Stoke-on-Trent. left 
tngland on 17 June on a trans-Atlantic 
tour to vsit (l'clrihutors and study the 
overseas market. He will visit New York, 
Rochestcr and Detroit, after which he 
will make an extensive tour of Canada. 
\tilying at Toronto and other large cities. 
MR. J. G. WINDOW, the company's sales 
dircctor. left by air on 22 June to visit 
customers and agents in Norway. Sweden. 
Finland. Dcnm:~rk. Holl:lnd. Italy and 
Friincc. 

MR. C;. 1. GIRRONS. chief labour o f i -  
cur. Court:lolds Ltd.. who. as reported 
last week. wns awarded thc O.B.E. in the 
Birthday Honours, joined Courtaulds in 
M:ly 1940 as labour manager at Preston. 

He became divisional labour manager for 
a group of the company's factories i n  the 
Northwest i n  1942, and i n  1944 was 
appointed deputy chief labour officer of  
Courtaulds at their headquarters i n  
Coventry. He was appointed chief labour 
officer in January 1951. A fellow of the 
Institute of Personnel Management, Mr. 
Gibbons was its national president from 
October 1953 to October 1955. 

Among those who also received 
awards i n  the Honours List are MR. 
A. T. S. ZEALLEY, former IC1 Billingham 
division chairman and member of the 

G. I. Gibbons who 
was awarded the 
OBE i n  the birth- 

day honours 

ICI main board, who rece~ved a knight- 
hood. MR. J. A. BROWN. Casebourne 
laboratories manager. I C I  Billingham 
division, who was awarded a C.B.E., and 
MR. W. A. ELLIS, a pensioner of 1CI 
Billingham division. 

MR. ELMER R. WEAVER. chief of the 
gas chemistry section of the US National 
Hurcau of Standards. is retiring 31 May 
after 45 years' service. 

Insecticides Course 
at Rothamsted 
NINE entonlologists from seven Euro- 
pean countries and the Lebanon are 
attending the British Council course on 
insecticides at Rolhamstcd and London 
from 23 June to 6 July. 

From 23 to 29 June demonstrations, 
lectures and practical field work on the 
use, and methods of study, of insecti- 
cides, took place 31 Rothamsted Experi- 
mental Station. Hertfordshire. 

The main emphasis oC the course is on 
the use of insecticides in plant protection. 
but their use in the protection of stored 
products will also be covered. Special 
attention is being glven to the physico- 
chemical and biochemical properties of 
insecticides now i n  use. 

From 29 June to 6 July members of 
the course will reside in London and 
make visits to university departments and 
commercial research stations. 

Acid Tanker Overturns 

An acid tanker, a 10-ton vehicle owned 
by Bulk Liquid Transport Ltd. Leeds, 
crashed and overturned on a bend on 
the main Grimsby-Doncaster Road, near 
Limber, Lincs. on 22 June. and its cargo 
of 4.000 gallons of sulphuric acid spilled 
over the road. The road was closed and 
gef ic diverted while Clcethorpes fire- 
men fought their way through the spurt- 
ingeacid to rescue the driver who was 
tra{?ed in his cab. He was taken to 
Grimsby General Hospital suffering from 
severe shock, and his condition was later 
stated to be ' rather poorly.' 
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RECORD. YEAR FOR 
AND NQ SIGN 

RODClCTlON of Canadian chemical 
Pan d allicd indurtrics reached record 
levels in 1956. owing to thc country's 
high level of industrial activity in that 
ycar. Factory shipmcntc a t  $1.1 13.600.000 
were $69.500.000 or  6.6 per ccnt over the 
1955 total of Sl.044.100.000 and there 
appears t o  hc no sign that thc chemical 
industry's post-war growth is slowing 
down, accord~ng to a Bureau of Statistics 
report just issued. 

In 1956 there wcrc 1.120 operating 
establishments in the chemical and allied 
industries compared with 1.126 in 195.'. 
An increase of 26.2 per cent in thc fac- 
tory value of shipments was regictercd 
for com~resscd gases. 12.8 per ccnt for 
medicinal and pharmaceutical prepara- 
tions. 11.8 per cent for  heavy chemical.; 
and 10.1 per cent for primary plastics. 

The  only industries t o  show dcclincc 
where fcrtilisers which fell 10.5 per ccnt 
and vegctahle oilr which dropped 15.7 
per cent. Increase.; for  other groups 
werc: coal tar distillation. 9 per ccnt: 
paints. 8.3 ncr cent: soaps, 9.2 per ccnt: 
toilet preparations, 3.4 per cent; inks. 
7.1 per cent: adhesives, 7.8 pcr cent: 
polishes. 4.6 per cent: and miscellancou~ 
chemicals. 7.3 per ccnt. 

Target for  capital expenditures by the 
chemical industry on ncw plants and for  
machinery and equipment was set a t  
$138.300.000 in 1957, an  increase of 12.5 
per cent over a n  actual investment of 
S122.900.000 in 1956 for the same pur- 
pose. 

Synthetic Fibre Factory 
in Rumania 

Construction of a synthetic fibre fac- 
tory will shortly bcqin in Rumania. 
Claimed t o  hc the first of its kind in 
Rumania and the biggest in south-east 
Europe. it will produce Relon synthetic 
fibres. 

Addition of Bromotrichloro- 
Methane to Olefins 

A new technique has becn developed 
by A. M. Lovclace and D. A. Rausch. 
Wright Air Dcvelopmcnt Centre, which 
applies t o  the preparation of intcr- 
mediates for monomers t o  he used in the 
polymerination of new Ruid plastic and 
clasto~ncric materials for  high tempera- 
ture applications in aircraft. 

Said to offer many advantages over 
other methods. the new technique was 
adnptcd for the addition of hromotri- 
chloro-methane t o  olefine by means of 
cobalt-60 gamma radiation. The  radia- 
tion proved to be a potent source of  
free radicals for the initiation of con- 
ventional free radical reactions. G r o d  
yields of the simple one-to-one add: cts 
were obtained, lower molar ratio of 
starting materials was required, high 
conversion in a short exposure timc 

CANADIAN CHEMICALS 
OF SLACKENING 

resultcd and the reaction was not com- 
plicatcd by the prcscnce of organic pcr- 
oxides. Resulting products proved t o  he 
identical t o  those ohtained through use 
of organic pcroxidcs o r  ultraviolet light. 

A copy of this report is available, pricc 
50 cents, Order PR 121279 from the 
Ofice of Technical Services. US Depart- 
ment of Commerce. Washington 25. 

New Uses for Urethane 
being Sought 

Urethane (ethyl cnrbamate) is no\r 
being cxamined as :I promising chcmic:~l 
raw material in thc US. according to Food 
Machinery mid Chemical Corpor:~tiotl. 
This company supply urethane in quan- 
tity. in high purity. and in both fuscd and 
crystal gradcs and to assist invcstigator~ 
and buyers have produccd a tcchnic.11 
bulletin (No. 5) on urethane. Intcrest i l l  

the use of urcthanc in the fields of pla.;- 
tics, monomers. co-monomers, placticiscr\ 
and fibre and moulding rccins is said tir 
I-c growing. 

Othcr applications for  this chemical 
arc t o  be found in textile finishing. 
ncricultural chemicals (including weed- 
killers, fungicides and insecticides), and 
in medicine and pharmacy in hypnotics. 
scdatives. anticonvulsants, anaesthetics. 
analgesics and antiseptics. 

US Fatty Acid 
Production 

Accol-ding to Rnird-factr. US produc- 
lion last ycar of saturated fatty acids was 
rising slightly while outnut of unsatura- 
ted matcrial was declining. Last year 
;tbout 228 million Ib. of saturated acids 
and 178 million Ih. of unsaturated acidc 
werc produced. U S  Chemical manufac- 
turing. it was estimated. would use 55 
million Ib. of all types this year. Somc 
25 million Ih. of unsaturated vegetable 
acids. 7 million Ib. of low-resin acids and 
5 million Ih. each of coconut-type and 
oleic acids would move into the rcsin- 
plastics market. Rubber product, it was 
exnectcd would consume 40 million Ib. 
(all types) and synthetic cleaners would 
consume a similar amount. Lubricants 
will rcauirc 31.5 million Ib. of the 20 to 
22 million Ib. that paints and varnish 
trades will take. somc 75 per cent would 
come from vegetable oils such as lin- 
seed and soya bean. The  11 million Ih. 
market in toiletries and drugs would 
take mostly oleic and stearic acid. 

Industrial Fine 
Chemicals' Production 

Plans for  the manufacture of a diverse 
line of industrial fine chcmicalc were 
announced on 13 June by The Nicholc 
Chemical Co. Ltd. The  plant will be 
built a t  Nichols' production centre in 
Valleyfield. Quebec, which now has one 
of the largest sulphuric acid manufactur- 

rng facilities in castern Canada. The 
country's first liquid hydrofluoric acid 
plant is also undcr construction at 
Valleyficld and will be in operation this 
summer. 

According to Dr. E. P. Aikman, vicc- 
prcsidcnt and general man:tger, the new 
p!nnt will makc Canada independent of 
forcign sources for a large number of 
linc chemicals now uscd in tonnage 
qu;~ntitiec by the chemical industry itsclf 
and by many industries having chemical 
pr~ccescs. Among products to  be made 
will be metallic and alkali fluoboratcs 
and fluoridcs, as well as many inorganic 
salts including nitrates, sulphates and 
acetate?. 

The  ncw plant is expected to be in 
production by Dcccmbcr of this year. It 
m:~rks the sixth major expansion for 
Nichols Chemical in the past two yearc. 

ANlC Orders 
Styrene Plant 

Socittk Rclgc dc I'Azote, Likgc. Bel- 
glum, announcc that thcir engineer~ng 
d~vision has secured a contract from 
Azicnda Nazionalc ldrogcnazione Com- 
I-ustibili for the crcction of a Koppcr5 
ctyrcne monomer plant a t  Ravenna. 
Italy. Its annual capacity will be 14.000 
Ions. 

Thc styrene will bc uscd for making 
rynthetic rubber in the plant now under 
construction at Rnvenna in which ANlC 
ic to  producc 30.000-35.000 tons of syn- 
thetic rubber and 350,000 tons o f  nitro; 
gcnous fcrtilisers a year from 1958 on-  
wards. This plant, which will also u5c 
natural gas from the Po  Valley a s  its 
raw matcrial. i.; being built with tech- 
nical assistance from Union Carbide & 
C:~rbon and Phillips Pclrolcum. 

At present styrene is made in Italy onlv 
by Montecatini at Ferrara. 

German Chemicals 
in Nigeria 

A representative of the Gcrman 1G 
Farhen chcmical concern, Mr. H. Wydre, 
has hcen in Kano. conimcrcial centre of 
NOI-them Nigcri:~. during recent wecar 
to  see something of  the city's indigo dye 
industry and to give the dyers informa- 
tion about modern dyeing methods. He 
has also visited textile mills in the 
Northern Region. 

Cloth dyeing is one of the ancient 
craft of Kmo.  and the mcthods uscd 
today are much the 5amc as in ancicnt 
times. Rut Mr. Wkdrc has s a ~ d  that hc 
finds the pcoplc rcccptive t o  new ideas. 
They are intcrectcd in modern methods 
of dyeing. 

During his tour of Nigeria. Mr. Wydre 
has travelled more than 30.000 milcc 
and has supplied many samplcs of dyc- 
ing chcmicals. Hc  has also had dis- 
cussionc with oflicialc connected with the 
dycing industry. 

Chlorine-soda Plant Completed 
at Venezuelan Institute 

The  chlorine-soda plant of the Vene. 
zuclan Petrochemical Institute has been 
completed and is under test for  three 
months. Rids have been invited by the 
lnstitute for a dam t o  be built on the 
Rio Moron t o  provide water both for 
the Institute and for the town. 
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NEW COMPANIES 

NITROGEN SPRAYS LTD. Capital £1,000. 
Manufitcturers of and dealers in chemi- 
cal m:lchlncry and disinfecting, vaporis- 
ing, impregnating. spraying, drying and 

Boots' Chemicals Contributed conditioning m:~chinery; chemical and 
rncchanlc:~l enxincers, chemical manu- 

to 1956 Profit lncrease 
P ROFITS of Boots Pure Drug Co. 

fnr the year cnded 31 March 1957 
amounted to £4.754.998 (£4.390.637). 
Group net prolit. including back plymcni, 
recelved under the N;ltionaI Health 
Scheme, was £2.191.828 (f2.029.454). Nc; 
profit of  Boots Pure Drug Co. Ltd.. WAF 

£1,994.377 (£1.736.015). Balance brought 
forward :lmountcd to £256,596 :~nd tax 
provision no longer rcquircd to £34.154, 
making a total :~v;~ilablc of f2,185.127. A 
final div~dcnd of 10 per ccnt is proposed. 
making I 6  pcr cent (14 per cent). 

Mr. 1. P. Savage, ch;~irman, in his 
annual review said that the complny have 
shown an incrc~sc In thcir prolits for the 
seventh ycar in succession. 'A major con- 
tribution to the Increase this year comcs 
from the chemical division. The ti:: 
investment made here since thc war is now 
producing a commensurate return in 
terms of profit.' 

The company propose to rcv:~lue thcir 
propcrtlcs, which appeared In thc con- 
solidated balance-shcct at f10.6 nl. ;~ftcr 
depreciation. 

Completion of a new w;~rehou\c build- 
ing and progress with the new biological 
research institute would. :tccording to the 
chairman, be the first call on the com- 
pany's rcsourccs in the coming yenr. 
Looking further :~hcnd, thcir object~vc was 
to ensure that ;ill production resources 
were brought fully up to date :~nd that 
administrative facilities were modern and 
efficient. Long tcrm developmcnt was 
being planned on this basis. 

During the ycar a substantial increa?~ 
in sales of products made in the fine 
chem~cal department had taxed thcir pro- 
ductive capacity to the utmost, continued 
the chairman. Sales of :~gricultural 
merchandise also showed a healthy 
~mprovement. 

Crookes Laborntories 
Net profit of Crookcs Laboratories for 

the ycar ended 31 March 1957 amounted 
to f42.047 (£64.085) and dividend 25 p-r 
cent (same). Current assets are £711,497 
(€718.385). liabilities f 134.390 (f 114.3301. 

Yorkshire Dyeware and Chemical 
Group net profit of Yorkshirc Dycwarc 

and Chemical Co. for the ycar ended 31 
March 1957 amounted to f121.798 
(f122.663). and distribution was 20 per 
cent (same). Fixed agsct.; as revalued 
amount to £930.652 (£455.231) and 
current £1,204.873 (f1.745.063). Liabili- 
ties are £233.623 (£295.372). 

Charles Hearson and Co. 
The proprietor? of Charles Hearson 

and Co. Ltd.. manufacturers of  laboratory 
apparatu5 and furniture. Willow Walk. 
London SEI, state that changes have 
recently taken place in the management 
of the company. The company is said 

to t e  developing its output along 
:~dvanced lines and has in mind the need 
of providing dependable delivery and 
first clay? products. 

Fisons Ltd. 
The director? o l  Fison\ Ltd.. I'crtil~scr 

ni:~nul':~ctt~rers, declare an intcrini divi- 
dend of 5 per ccnt (same). 

British Nylon Spinners 
Tr:ld~ng profit for Rr i t~ \h  Nylon Spill- 

ncrs fell by fl.85 niillion in 1956, largely 
as  the result nf  price cuts inti-oduced on 
Octol-cr 1955. The figure was $8,757,899 
I£ 10,608,043). Net dividends to the 
p:lrcnt companies, Imperial Chemical 
Indu~tries and Courtaulds, wcrc 
f 1.656.000 (1 1,380,000), equivalent to 16 
per ccnt on the £18 million capital fol- 
lowing the 50 per cent scrip issue of last 
October. 

Hardman and Holden 
Trading prolits for Hardman and 

Holdcn (chemical manof:~ct~~rcrs) Tor thc 
yenr cnded 31 March 1957. were f289,12il 
(f314.986). lcs? deprcci:~tion f51.471 
(f46.802). director\' salaries. commission, 
fecs etc.. €25.582 (€27.8131, and tax 
f89.348, If 120.253). After deducting invest- 
ment allowances etc., relief of  £76,251) 
(fl l . lh5). there was a net profit c.f 
f 117,769 (f 119,818). Final dividend was 
I?! per ccnt making 174 per cent (same) 
for the ycar. 

Marke t  Reports 

PRICES CON1 

LONDON There has been little change 
in trading conditions on the industrial 
chemicals markct during the past week 
and in most sections buying interest has 
been maintained with contract delivery 
specifications covering good quantities. 
Prices continue steady at recent levels but 
since last week's report zinc oxide prices 
have been further reduced, white seal 
now being quoted at £95 per ton. green 
seal at f93 and red seal at £90 for 2 ton 
lots. 

Fertilisers are now experiencing the 
seasonal lu l l  in demand and there wi l l  be 
little activity until the new fertiliser year 
hegins next month. 

The demand for coal-tar products has 
been well maintained with a ready out- 
let for creosote oil, phenol crystals and 
all grades of crcsylic acid. 

MANCHESTER The beginning of the 
industrial holiday season this week-a 
number of towns in Lancashire are cele- 
brating ' wakes ' week-has affected to 

I:~ctorers ctc. Directors: G. H. Field. 
W. D. Sowerby, E. Field and C. P. 
Sowcrhy. Registcrcd ofice: The Garage. 
Gilsland, Carlislc. 

DERMASAX L i  D. Capit:~l f 100. Manu- 
laztorcrs. imllortcrs and exporters of  and 
clealers i n  pharmaceutical preparations. 
cosmetics, shampoos, chemicals, drugs. 
med:cincs ctc. Secretary: 1. D. Eccles. 
Registcrcd onice: 85 London Wall, Lon- 
don ECI. 

B.K. CIIEMIC AI s L-rn. Capital £300. 
Manul;~cturcr? of  and dcalcrs in all 
clas\es of grinds in pI:~stic? or similnr 
mntcrinl\ ctc. Directors: P. S. Davies. 
F. E. Martin. Registcrcd office: 17 
Upper Grosvenor Road, Tunbridge Well<. 

BOI IOM DRUM LTD. Capital £1,000. 
M;~nuk~cturers of and dc:~lers in organic 
and other fertiliscrs, manures, loams etc. 
Dircctors: H. Barrett, C. Hcywood. Re- 
gistered office: Oflice of Arnold Taylor 
and Co., 83 Bridze Street, Manchcster 3. 

W. H. D IX~N AND SON (MANCHESTER! 
LTD. Capital f 100. Manufacturers o l  
:~nd dealers in soap and washing mater- 
ials. oils. greascs ctc. Directors: W. H .  
Dixon. Senr.. W. H. Dixon, Jun. Regic- 
tcred o l l i x :  78 Upper Mcdlock Street. 
Hulmc. M;~nchcster 15. 

CHANGE OF NAME 

HANRIIRY CIIIIMICAI.~ LTD., Hnnbury 
Works. Stoke Prior. Brom~grove, changed 
to Silicone Product? Ltd. on 4 April 1927. 

'INUE STEADY 

some extent thc movement of contract 
dclivcrics of  heavy chemicals and also 
the number of fresh inquiries dealt with 
on the Manchester markct. but allowing 
for this scasonal factor trading conditions 
are rcg:~rdcd as generally ~ntisfactory both 
on home and export accounts. Prices 
maintain a firm front pretty well 
throughout the range. The demand for 
fertiliscrs is quiet, but there is a steady 
movement of  most of the light and heavy 
tar products. 

GLASGOW Thc increased demand ex- 
perienced during the week ending I 5  
June has been well maintained i n  prac- 
tically all sections of the trade, with some 
branchcs being extremely busy. Prices 
on the whole have remained steady with 
little movement either way and generally 

*speaking the week has been satisfactory 
fcom a trading point of  view. Quite a 
lipely interest has continued to be shown 
i~ fi chemicals for the export market and 
the off-take i n  agricultural chemicals has 
been up to expectations. 
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BRITISH CHEMICAL PRICES 
General Chemicals 

Acetic Acid. D/d in ret. barrels (tech. acid 
barrels free); in glass carboys, £8; 
demijohns, £12 extra. 80% tech., 10 
tons, £9? 80% pure, 10 tons, £103; 
commercial glacial, 10 tons, £106. 

Acetic Anhydride. Ton lots d/d, £ 136. 
Alum. Ground, f.o.r., about £25. 

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

£ 15 10s. 
MANCHESTER: f I5 15s to El8 10s. 

Ammonia. Anhvdrous. Per Ib.. 1s 9d to . " 
2s 3d. 

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

Ammonium Nitrate. D/d, in 4-ton lots, 
£31. 

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

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

Antimony Sulphide. Per Ib., d/d UK in 
min. I-ton lots: crimson, 4s 7d to 
5s IOfd; golden, 2s lOfd to 4s 3fd. 

Arsenic. Ex-store, £45 to £50. 
Barium Carbonate. Precio.. dld. Cton lots. . .  . . 

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

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

station, in 4-ton lots. £28 12s 6d. 
Borax. Ton lots, in hessian sacks, c.p. 

Tech., anhydrous, £66; gran., £45; 
crystal, £47 10s; powder, £48 10s; extra 
fine powder, £49 10s; BP, gran., £51; 
crystal, £56 10s; powder, £57 10s; extra 
fine powder, £58 10s. 

Boric Acid. Ton lots. in hessian sacks. 
c.p. Tech., gran., .£74 10s; crystal; 
£82 10s; powder, £80; extra fine powder, 
£82; BP gran., £87 10s; cryvtal, £94 10s; 
powder, £92; extra fine powder. 
f 94. 

Calcium Chloride. Ton lots, in non-ret. 
pack: solid and flake, £ 16. 

Chlorine, Liquid. In ret. 16-17cwt. drums 
did in 3-drum lots, £38 5s. 

Chromic Acid. Less 24 %, d/d UK, in 
I-ton lots, per Ib., 2s Otd. 

Chromium Sulphate, Basic. Crystals, d/d, 
per Ib., 8$d; per ton, £75 16s 8d. 

Citric Acid. I-cwt. lots, per cwt., £10 15s. 
Cobalt Oxide. Black, per Ib., d/d, bulk 

quantities, 13s 2d. 
Copper Carbonate. Per Ib., 3s 8d. 
Copper Sulphate. F.o.b., less 2% in 

2-cwt. bags, £82 15s 
Cream of Tartar. 100%, per cwt., about 

£11 12s. 
Formaldehyde. In casks, d/d, £37 5s. 
Formic Acid. 85%. in Cton lots, c.p., 

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

1.260 s.g., per cwt., in 5-cwt. drums for 
annual purchases of over 5-ton lots and 
under 25 tons, £10 1s 6d. Refined pale 
straw industrial, 5s per cwt. less than 
chem. pure. 

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

Hydrofluoric Acid. 60%, per Ib., about 
2s 6d Der Ib. 

~ ~ d r o ~ &  Peroxide. Carboys extra and 
ret. 27.5% wt., £128 10s; 35% wt., 
did £158. 

~odine'. Resublimed UP, under I cwt., ' ~ r  
Ib.. 14s 2d: for I-cwt. lots. oer 'b.. . - 
13; 5d. ' 

Iodoform. Under 1 cwt., per Ib., £1 2s 3d.; 
for 1-cwt. lots, per Ib., £1 2s 6d. 

These prices :are checked with the 
manufacturers, but in many cases 
there a r e  variations according to  
quality, quantity, place of delivery, etc. 

Abreviations: d/d, delivered; c.p., car- 
riage paid ; ret, returnable ; non-ret. 
pack, non-returnable packaging ; tech, 
technical ; comm, commercial ; gran, 
granular. 

All  prices per ton unless otherwise stated 

Lactic Acid. Pale tech., 44% by wt., per 
Ib., 14d; dark tech., 44% by wt., 
ex-works, per Ib., 9d; chem. qual~ty, 
44% bv wt.. Der Ib.. 12td: I-ton lots. 
u s d  cbntairie; terms: - ' 

Lead Acetate. White, about £ 154. 
Lead Nitrate. I-ton lots, about £135. 
Lead, Red. Basis prices: Genuine dry red, 

£120; orange lead, £134. Ground 
in oil: red, £141 10s; orange, £153 10s. 

Lead, White. Basis prices: Dry English in 
5-cwt. casks. £128 10s: Ground in oil: 
English, l-cwt. lots, pir cwt., 194s. 

Lime Acetate. Brown, ton lots, d/d. £40; 
grey, 80-82%, ton lots, d/d, £45. 

Litharge. In 5-ton lots, £122. 
Magnesite. Calcined, in bags, ex-works, 

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

did, 2-ton lots, £84 10s under 2 tons, 
£ 97. 

Magnesium Chloride. Solid (ex-wharf), 
£16 10s. 

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

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

Ib., for 5-cwt. lots, in 28-lb. parcels, 
£ l 4s; smaller quantities dearer. 

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

Nickel Subhate.-Dld. buvers UK. . .  - 
nominal, i170. 

Nitric Acid. 80" Tw.. £35. 
Oxalic Acid. Home manufacture, min. 

4-ton lots, in 5-cwt. casks, c.p., about 
t l J 1 .  

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

Potash, Caustic. Solid, I-ton lots, £93 10s; 
liquid £34 15s. 

potassium Carbonate. Calcined, 96/98 %, 
I-ton lots, ex-store, about £74 10s. 

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

Potassium Dichromate. Crvstals and 
gran., per Ib., in 5-cwt. to 1-ion lots, d/d 
UK, Is lfd. 

Potassium Iodide. BP, under lcwt., per 
Ib., 10s 3d; per Ib. for l-cwt. lots, 
9s 9d. 

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

Potassium Permaneanate. UP. 1-cwt. lots. 
per Ib., Is lot;; 3-cwt. lbts, per lb.; 
Is lOd; 5-cwt. lots, per Ib., 1s 9fd; I-ton 
lots, per Ib., Is 9fd; 5-ton lots, per Ib., 
Is 8td. Tech., 5-cwt. in I-cwt. drums, per 
cwt., £9 8s 6d; 1-cwt. lots, £9 17s 6d. 

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

Salicylic Acid. MANCHESTER: Tech., d/d, 
per Ib., 2s 8fd. 

Soda Ash. 58% ex-depot or d/d, London 
station, 1-ton lots, about £16 83. 

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

Sodium Acetate. Comm. crystals, d/d, f91. 
Sodium Bicarbonate. Ton lot, in non-ret. 

pack, £ 17. 

Sodium Bisulphite. Powder, 60/62%, d/d, 
2-ton lots for home trade, £42 15s. 

Sodium Carbonate Monohydrate. Ton lot, 
in non-ret. pack, c.p., £57. 

Sodium Chlorate. I-cwt. drums, c.p. 
station, in 4-ton lots, about £85. 

Sodium Cyanide. 96/98%, ton lot in 
I-cwt. drums, £113 5s. 

Sodium Dichromate. Crystals, cake and 
powder, per Ib., Il$d. Net d/d UK, 
anhydrous, per Ib., Is Id. Net. del. did 
UK, 5-cwt. to I-ton lots. 

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

Sodium Hyposolphite. Pea crystals, 
£35 15s; comm., I-ton lots, c.p., 
£32 10s. 

Sodium Iodide. BP, under 1 cwt., per Ib., 
14s; I-cwt. lots, per Ib., 13s 2d. 

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

Sodium Metasilicate. D/d UK in ton lots, 
loaned bags, £25. 

Sodium Nitrate. Chilean refined gran. over 
98%. 6-ton lots, d/d station, £29 10s. 

Sodium Nitrite. 4-ton lots, £32. 
Sodium Percarbonate. 124 %available oxy- 

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

sodium, crystalline, £40 10s. anhydrous, 
£88; tri-sodium, crystalline, £39 I&, 
anhydrous, £86. 

Sodium Silicate. 75-84'' Tw. Lancs and 
Ches., 4-ton lots, did station in loaned 
drums, £ 10 15s; Dorset, Somerset & 
Dcvon, per ton extra, £3 17s 6d; Scot- 
land & S. Wales, extra, £3. Elsewhere in 
England, not Cornwall, extra, £ l 12s 6d. 

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

Sodium Sulphate (Glauber's Salt). D/d, 
f95stof105s .  

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

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

Sodium Sulphite. Anhydrous, £66 5s; 
comm., did station in baas. £25 5~427.  

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

Sulphuric Acid. Net, naked at works, 
168" Tw. according to quality, £11- 
£12 12 6d; 140" Tw., arsenic free. 
£9 2s 6d; 140" Tw.,arsenious, £8 14s 6d. 

Tartaric Acid. Per cwt.: 10 cwt. or more, 
£ 14: I cwt.. £14 5s. 

Titanium Oxide. Standard grade comm., 
rutile structure. £182: standard nrade 
comm., anataG structure, £ 167 &om 
1st Feb.). 

Zinc Oxide. Max. for 2-ton lots, dld, 
white seal, £95; green seal, £93; red 
seal. 2-ton lots, £90. 

Solvents & Plasticisers 

Acetone. All d/d, small lots 5-gal. cans: 
5-gal., £125; 10-gal., can: incl., £ 115. 
40145 gal. ret. drums, spot: Under 1 ton 
£90; 1 to under 5 tons, £87; 5 to unde; 
10 tons, £86; 10 tons under, £85. Tank 
wagons, spot: 1 to under 5 tons (min. 
400 gal.), £85; 5 to under 10 tons 
(1,500 gal.), £84; 10 tons & up (2,500 
gal.), £83; contract rebate, £2. 

Butyl Acetate BSS. 10-ton lots, £173. 
n-Butyl Alcohol BSS. 10 tons, in drums, 

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

40-gal. drums: under 1 ton £124. 1-10 
tons, £123; 10 tons & up, £1119; 160 tons 
& up, £ 120. 
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tort-Butyl Alcohol. 5-gal. drums, 5 I95 10s: 
40145-gal. drums: I ton, £ 175 10s; 1-5 
tons, £174 10s; 5-10 tons, £173 10s; 
10 tons & up, £ 172 10s. 

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

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

Diethyl Phthalate. In drums, 10 tons, per 
Ib., Is I l i d ;  45-gal. drums, d/d, per Ib., 
2s Id. 

Dimethyl Phthalate. In drums 10 tons 
per Ib., dld, Is 9ad; 45-gal. drums, d/d: 
per Ib., Is load. 

Dioctyl Phthalate. In drums, 10 tons, d/d, 
per Ib., 2s 8d; 45-gal. drums, d/d, per 
Ib., 2s 94d. 

Ether BSS. I-ton lots, drums extra, per 
Ib., Is I Id. 

Ethyl Acetate. 10-ton lots, d/d, £145. 
Ethyl Alcohol (PBS 66 0.p.). Over 300,000 

p. gal. 2s I l i d ;  d/d in tankers, 2.500- 
10,000 p. gal., per p. gal., 3s Isd. D/d in 
40145-gal.drums, p.p.g. extra, Id. 
Absolute alcohol (75.2 0.p.). p.p.g. 
extra, 5d. 

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

500-gal. & up, d/d in tankers, per gal. 
5s 4d; 100-499 gal. in drums d/d, pe; 
gal., 5s 86d. Pyridinised 64 0.p:: 500 gal. 
& up, in tankers, d/d, per gal., 5s 6d; 
100-499 gal. in drums, d/d, per gal., 
5s IOtd. 

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

MethylisoButyl Ketone. I0 tons&up,£ 159. 
isoPropy1 Acetate. In drums, I0 tons, 

d/d, £ 137; 45-gal. drums, d/d, £ 143. 
isoPropyl Alcohol. Small lots: 5-gal. 

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

Rubber Chemicals 

Carbon Disulphide. According to quality, 
£ 6 1467. 

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

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

I S  8gd to 2s t d ;  dark, d/d, per Ib.. 
Is 3d-Is 5$d. 

Lithopone. 30%. about £59. 
Mineral Black. £7 10s-£10. 
Sulphur Chloride. British, about £50. 
Vegetable Lamp Black. 2-ton lots, £64 8s. 
Vermilion. Pale or  deep, 7-lb. lots, per 

Ib., 15s 6d. 

Coal-Tar Products 

Benzole. Per gal., min. 200 gal.. d/d in 
bulk, 90's, 5s; pure, 5s 4d. 

Carbolic Acid. Crystals, min. price, d/d 
bulk, per Ib., Is 6 /d ;  40150-gal. ret. 
drums extra. oer Ib.. dd. Crude. 60's. . - . . 
per gal.. 8s 4d.' 
MANCHESTER: Crystals, d/d, per Ib., 
Is 4d-Is 7d; crude, naked, a t  works, 8s. 

Creosote. Home trade, per gal., according 
to quality, f.0.r. maker's works, Is-Is 9d. 
MANCHESTER: Per gal., Is 2d.-Is 8d. 

Cresylic Acid. Pale 99/100%, per gal., 
6s 6d; 99.51100%. per gal. 6s 8d. D/d 
UK in bulk: Pale ADF, per imperial 
gallon f.0.b. UK, from 7s 3d; per US 
gallon, c.i.f. NY, 95 cents. 

Naphtha. Solvent, 90/160°, per gal., Intermediates & Dyes 
5s Id; heavy, 90/190", for bulk 1,000-gal. (Prices Nominal) 
lots, d/d, per gal., 3s Ild. Drums extra; m-Crew1 98/100%. 10 cwt lots ~ / d ,  per 
higher prices for smaller lots. Ib., 4s 9d. 

Naphthalene. Crude, 4-ton lots, in buyers' o-Cresol 30/31°C. D/d per lb Is. 
bags, nominal, according to m.p.: pCreso134/35"C. l ~ c w i l o t s  D~A, perlb., 5s 
£ 18-f26: hot pressed, bulk. ex-works, Dichloraniline. Per Ib., 4s 6d. 
£38 16s; refined crystals, d/d min. 4-ton Dinitrobenzene. 88/99'C., per Ib., 2s Id. 
lots, £58. Dinitrotoluene. Drums extra. SP  1S0C., 

Pitch. Medium, soft, home trade, f.0.r. Per Ib., 2s l i d ;  SP 26'C., Per Ib., 1s 5d; 
suppliers' works, £ 10 10; export trade, 33°C.. per Ib., 1s 21d; SP 66/68"C., 
f.0.b. suppliers' port, about £1 I. per Ib., 2s Id. 

Pyridine. 9011 60, per gal., 17s 6d-20s. pNitrani1ine.-Per Ib., 5s Id. 
Nitrobenzene. Spot, 90-gal. drums (drums 

Toluole. Pure, per gal., 5s 9d; 9 0 ' ~ ~  d/d, extra), I-ton lots d/d, per ~b . ,  I O ~ .  
2,000 gal. in bulk, per gal., 5s. Nitronaphthalene.-Per Ib., 2s 51d. 
MANCHESTER: Pure, naked, per gal., 0-Toluidine. 8-10-cwt. drums (drums 
5s 61d. extra), per Ib., Is Ild. 

Xylole. According to grade, in 1,000-gal. p-To1uidine.-In casks, per Ib., 6s Id. 
lots, d/d London area in bulk, per gal., Dimethylaniline. Drums extra, c.p., per 
6s 2d-6s 5d. Ib., 3s 5d. 

Chemical Stocks and Shares 

Chemical and Allied Shares Reflect 
Easier Trend 

C HEMICAL and kindred shares have 
reflected the easier trend In evidence 

in stock markets, and were lower as com- 
pared with a month ago. Imperial Chemi- 
cal were 42s 9d compared with 45s 6d a 
month ago, although the view persists 
that there are possibilities of a higher 
dividend for the current year. The 
assumption is that profits may move 
higher and that they would have shown 
a good increase last year had it not been 
for the fact that the group bore a large 
part of increased costs because of the 
price freeze on many of its products. Now 
the freeze is ending, prices must of course 
be expected to move more closely with 
prevailing market trends. 

Monsanto Chemicals 5s shares were 
19s 4fd and compared with a month ago, 
Laporle 5s shares eased from 22s 10 
18s 3d, despite the good impression 
created by the results and annual state- 
ment which indicates that more capital 
will be reauired in the future. Com- 
pared with-a month ago, however, Hick- 
son and Welch"1Os shares have strength- 
ened from 30s. 9d to 32s, while Hardman 
and Holden 5s shares moved up from 
8s 6d to 9s 6d. Higher dividend hopes 
have been responsible for a rise from 
12s 6d to 13s 6d in British Glues and 
Chcm~cals 4s shares. Reichhold Chemi- 
cals 5s shares eased on balance from 
14s 6d to 13s 9d and Anchor Chemical 
5s shares remained at I l s  6d, while Al- 
bright and Wilson were more active, but 
at 21s Ifd these 5s shares have not held 
best levels touched during the month. 
Yorkshirc Dyeware and Chemical 5s 
shares held steady at 9s 6d, Lawes Chemi- 
cal 10s shares eased from 22s to 20s 6d, 
while British Chrome Chemicals 5s shares 
were 9s 6d and Fisons eased to around 59s. 

In other directions, Coalite and Chemi- 
cal 2s shares were dealt in around 4s t,r 
virtually the same as a month ago. F. W. 
Berk 5s shares were 5s lO+d and William 
Butler 5s shares which remained under 
the influence of the results and higher 
dividend, were 6s. Ifd. There was, as 

usual, a good deal of activity in Borax 
Holdings 5s units, which after rising to 
nearly 33s. have come back to 30s 4fd 
partly owing to the reaction in Wall 
Street markets as these shares tend to 
move with that centre. British Tar Pro- 
ducts strengthened from 7s 4jd to 7s 7fd. 
and Zambra 5s shares were 22s 6d. Wil- 
liam Blythe 3s shares were 9s, compared 
with 10s a month ago. 

Rritish Oxygen rallied sharply to 
37s 6d and there has been a considerable 
activity around 25s 3d in the units of the 
Distillers Co. owing to City talk of higher 
dividend possibilities. Textiles have 
been reactionary with Courtaulds back :o 
33s 3d partly because of the emphasis in 
the annual statement that conditions in 
export markets are extremely competitive. 

SAC EXHIBITION 
(continued from page 1122) 

Sturzton Instr~rrne~rts Ltd.. 119 Oxford 
Street, London WI, showed their thermo 
recording balances and the new range of 
Ultraniatic single pan balances that was 
introduced at  the recent Instruments, Elec- 
tronics and Automation exhibition. 

Unicum lnstrrrments Lfd., Cambridge, 
showed their SPSOO quartz spectrophoto- 
meter for the precise chemical analysis of 
samples in solution; the SP600 visible 
spectrophotometer for absorption mea- 
surements in the visible region of the 
spectrum or for research or  routine con- 
trol; and the SP1400 prism absorptiometer 
for rapid routine testing of samples in 
large numbers. 

The only overseas exhibitor, the Per- 
kin-Elmer Corporation, Connecticut, US 
(European office at  30 Sonneggstr., 
eurich) displayed the latest model vapour 
fra,ctometer (154-B). 

A wide range of electronic and nucle- 
on;; apparatus, instruments and com- 
munications were shown by Labgear 
(Cumbridge Lfd.). 
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NEW PATENTS 
By pernlission of the Controller, H M  
Stationery Office, the fo l lowi t~g ex- 
tracts are reproduced fronz the 'Oficial 
Journal (Pnte~ib),' which is avoiloble 
froi l l  the Potcrtr Ofice (Sole Bronch), 
25 Southarilptutz Buikli~rgs, Clrarlcery 
Lone, Lorrdo11 WC2, price 2s 6d i n -  
cllrding postnge; orinrtol s~tb~cr ipt iorr  
f6 6d. 

Sprcificcrtior~.~ filed it1 cor~rrccrio~r ~virlr 
rlre ocrrptar~c~~s ;!I tlre /o l lu r~~ i r~g list 11'ill 
hr. ope11 to public irl.spectiorr 011 tile dme.r 
.A/I~II~II. Oppo.\iI io~~ I(> t11c gr(frrt (I /  11 

polcP!rl orr nny o/  /Ire crpplicatio~~s listr(l 
rrr(ry Ire lodged hy filirrg patents form 12 
(11 n f ~ y  r i~ne I<,~I/I;II /Ire p r c \ c r i l ~ r~ /  pcri(u/. 

M:~nul i~ctur i~ig acctylcnc from hydrocar- 
hon.;. Kurn\hiki K:~yon Knhushik~ 
Kaisha. 780 813 

Improving the wilric  IS I-i~sl~ics\ 01 d ~ e ~ l  
ccllulosc acet:lte textile Inatcli:ll\. 
Bndi\chc Anilin- & Soda-17nhrik A(;. 

780 764 
Produclion of cellulose ethers. ('ourl- 

:~uld\ L.td. 780 816 
I.nmin:~lcd polymer \heel.;. Cicric~-:~l 

Aniline & t i lm  ('orpor:~tion. 780 877 
Sulphur containing ccrmpounds. Roots 

1'111.c D ~ U S  CO. l.td. 780 520 
~iczoclcctric cer:~niic clement.; :~nd ir:ln\- 

cluccr\. 11. Jntic. 780 673 
Copolymcrc of un\:~turntcd polyc.;lcr\. 

Wc.;linghousi' Elcctr~c I ~ i t ~ r r i : ~ t ~ o ~ i : ~ I  
Co. 780 52 1 

H!dropcnation of corhon monoxide. 
Khcinprcussen A(; I ucr Hi.r:rh;~ll und 
Clicniic. 780 880 

ACCEPTANCES 
Continuous treiltmcnt (11 ;~rtilic':~l 1il:i- 

mcnts. Chiniiolcx. 780 620 
Kcgcncr:~tion of hydrof!,rm~ng c:~t;~ly\l. 

Opor to p~fhl ic iltsp~L?ioll 011 E\so Kc~c:~rch 61 Eng:~~ccr~ng Co. 
7 A~rerr~r 1957 780 528 

Extraction or recovery of uranium :uid 
other metals. Taverner. L., and Mill in, 
n 780 471 -. 

Method of preparing halo-carbon poly- 
mcrs. Miller. W. T.. Dittman. A. I... 
and Reed S. K. 780 891 

Filters for ;cmoving suspended particles 
from gases. M~l is te r  of Supply. 

780 709 
Appar:ltu\ for the product~on of ozl1nc. 

Walter Instruments, Ltd. 780 476 
Removal of  hafnium from 7ir~~l1Ii~lll- 

containing material. Cummonwcaltli 
Scientific dt Industrial Kcsearch 
Organisation. 780 477 

Thermoplastic compositions. 81-illsh 
Celanesc Ltd. 780 479, 780 480 

Fcrt~lisers cont:lining tr:lce cle~llcnts. 
Farhwerkc Hocchst AG. 780 733 

lierhicidnl composit,ons containing esters 
and preparation thereof. Colunibin- 
Southern Chemical Corp. 780 713 

Proccsq arid :Ipp:lr:Itus 1'or tlic sicr~le 
filling of containers. I:;~rhwcrhc 
Hoechst AG. 780 483 

Disazo-dycstul'fs insoluble in water. 
Farhwerkc H<rccli\t AG. 780 484 

Gas detectors and nnalysers. 1nf1-:I Red 
Development Co. Ltd. 780 734 

Production of omega-amino nc;d\ :rnd 
esters thcrcof. Otsuki. H., and I-unn- 
hashi. H.  780 575 

Cosmetic prep:lrntions. soaps. dcodor;in:s 
and preparations for repelling injccts. 
Dehyd:~g Dcutsche Hydrierwcrhc Gcs. 

780 801 
Catalytic hydr<~gcn:~tion of carbon 

monoxide. Kuhrchemic AG. and 
LUI-gi Ges. IFu-r Wnermctcchnik. 

780 577 
Cracking :~nrl rclin:ng synthetic hydro- 

carbons. Kuhrchcmie AG. and Lurai 
Gcs. Fucr Wocrmctechnik. 780 802 

Pclroleum fuels. Milton. R. F. 780 581 
Containers for liquids. B!:~ch, K. A. 

[Cogyte appI~c:~lron 33YhO.j 780853 
Derlvlt~vcs of purine. Wellcome I-nun- 

dation Ltd. (Burroughs Wollcomc & 
Co. (USA) Inc.). 780 494 

Polyacrylonitrilc 1hrc;lds. fil:~rn:nls. fibres 
and thc like. Courtau!d.; Lld. 780 857 

Monoazo dyestuff.;. Ciha Ltd. 780 591 
Composition.; in powder form. Uni!ever. 

Ltd. 780 592 
Luhricant. EISO Kcscarch & En~lncur- 

ing Co. 789 595 
Antibiotic compositions for u\e in the 

treatment of diseases in plants. ~"izcr. 
C.., & ,Co. Inc. 780 603 

1.uhrrcatlng oil additives. Es50 Kc~carcli 
& Engineering Co. 780 605 

Scpnl.:~l;on of g:ls mixture\. British 0x1- 
gun ('(1. ILtd. 780 822 

Concentrating s<l;uti<rn\ witllout cv:\pora- 
tion. Cl~crnic:~l Construction Corp. 

780 530 
Purifying :~cctic :lcid I>\ distill:~tic~n. 

Cclancsc Ccirp, of A~ncric:~. 780 535 
St:~h~l~.;:~tion of org:~~io-\i l~ixn~ics. Gcncr:~l 

Electric C o  780 622 
Silica-tilled pol!amider. I)LI Pont di. 

Ncmours. E. I.. A ('11. 780 538 
Production and urc of n lky la t~o~ i  

catnlysts. Mons;into Chcmical C'o. 
780 777 

Prcpi~ring polymctliylhcnzcncs cnnt;iin- 
ing :I( Icn.;t thrcc mcthl l  group\. par- 
ticul:~rlv durcnc. N:~:lrnloozc Vennoots- , ~ 

chap dc R;~t:~af\chc Petroleurn 
M:~;lt.;ch:~ppij. 780 540 

Synthetic ruhhcr! pol!mcr\ dcr~ivcd f r on~  
polycstcr-iliirocyi~n:ttc re:ictlon pro- 
ducts. l ln i lcd Stales Ruhher Co. 

780 896 
Production of hul:~dic~ic. Nasml~ro/.c 

Vcn~iootsch?p dc Bnt;lafschc Petrolcum 
M:~i~lsclinpp~j. 780 899 

Ethancrl-mi\cihlc methyl phcnyltcrtl;~r!- 
hut(~xypcil!-silox:~~ic. (icncr:~l Elcclr~c 
Co. 780 626 

Polv:~lk!lcne no l~s~~ lph idc  conipo\rtron\. 
Minnesota Mining and Manufacturing 
Co. 780 545 

St:>hili.;inx lisuid culohl~r t r j ~ ~ x ~ ~ . l c .  
Industric Chimiclic dr. Raslinr Soc. 
Per Azioni. :~nd Sarlolini. U .  780 627 

Water-soluble \all% oC carhox)alkvl ccl- 
lulo\c ether.; and nic;hod of c~uwcrl-  
inc i n t<~  granular form. [Addition In  
767 924.1 780 628 

Api%~ratu\ fol- effecting tc.;ts and cliemi- 
c:11 rc:~ction\. I.aho~.i~toircs dc Phvsiu~l~. 
Mc.lic:~lc. 780 781 

Kcc~~vcr-1 of Waste g:~se\ in the cynll ic\~\ 
of 11rc:1 from :~mmoni:~ :~nd c:lrhon 
(l~oxidc. Mun tcca t~~~ i  S~rc. Gcncr;~lc 
Per I'indu\tri:i Millel-orio e Chiliiic:~. 
IAcId11,ion to 664 375.1 780 683 

1'11riIi~111ori of %cw:!;c :11ic1 i ~ i ~ l~ r \ : r i ; ~ l  
c i l l~~cnt r .  l.iltrntion ('c~n\ullantq 1-td. 

780 6311 
Promoted reduction 11f :~rrimatic nitro- 

gcli c<~nipounds. Allled C l i rm ia~ l  :ln(l 
Dye Corp [Addition to 701 1?8.1 

780631-780632 
l'lnstici\ing and t:lckifying Ilqentr :~nd 

ruhhcr compositions contalnlng s:lrnc. 
Naamloozc Vennool\chap de Bataaf- 
schq Petrolcum Ma:ltsch:~ppij. 780 905 

HCIIZOIC acid deriv:itivcs alicl thcir prc- 
r>:~r:~lilrn. I.;~hor:~tcrire\ D:~us\c: : ~nd  
Kcclicrclics ct Tcc l l n i q~~c~  Appl~q~~c:\ .  

780 636 

Method of coating glass. Midland Sili- 
concs Ltd. 780 553 

Colchicum comprrunds. Uclaf. 780 557 

 compound\ and com- 
positions cont;~ining them. Mcrck and 
Co. Inc. 780915-780916 

Protcctlvc film-f(rrming cnmpositlons for 
prcvcnling skin injury hy aqueous 
,elution\ :lnd processes for their manu- 
Cucturc. Veh I-cttcliemic. formerly Veh 
I-cttchcmic ~ lnr l  I-cw:~-werk. 780 918 

I'rcpnring h:ts~c pol!valcnt mctnl \:llts ol 
,ilgnn~c acid\. N:~:~rnloozc Vcnnools- 
chap clc Ral:r;~fscl~c Petroleum Maat- 
\chnpp~]. 780 642 

I :2-Epoxycycl~l-occ;1nc. Hndi\chc An~l in -  
und SII~;I-~ :~hrih AG. 780 643 

I'~.oiluction of  z~rcnniurii rulplratcr. 
N;IIIc~~:I~ 1.~1d Co. 780 564 

Separation of undcsircd ovcrs~zcd or 
lhcavv p:~rt~clcs from ,liquid.;. liquld 
n~ixturc\ ,  or ruspcn~~onc. N1chol5 
I:ngincc~-lng :11i(1 KCFC'II~C~ C'orp. 

780 931 
App:~r:~tu\ for mc:l\urlng the visco.;~ty of 

viscu~rs liquid\. Vcrcinigtc Cil:~nz\tnll- 
I-:~hriken A(;. 780 932 

I'rcp;~r:~t,o~i nl  \t:~hlc di\pcr\ion\. C;I\- 
~ c l l : ~  I :~rhwcrkc Milinkur A(i. 780 700 

AIkvl-\uh.ititt~tcrI tctrah!dron:1phthlndil- 
mllics. ( r i v :~ l~d:~~ i .  I... :~nd C'ic. Soc. 
Anon. 780 648 

Hcrhicidal con~po%ition\ contsin.ng cwr- 
h:~mic ;~ci(l csle~-l( ilnd prcpar;rllon 
thereof. [Divided out of 780713.1 
('olumhi:~-Soutlicr~i Chemical Corp. 

780 714 

0[1<,1r 10 [1111tli[. IJI.$[>I,<,~~(III 1111 

14 ,III,V~I\/ 19.57 

C'ont~nu~rus mcasurcmcnt and rccording 
of the conductivity of elcctrol~lic 
\elutions. Elliott B ro~ .  (I.ondon) L ld  

781 058 
('oloration (if p~rl!rncrc and c~~p<>lymer\ 

(if vin!l chloride. Soc. Anon. Dec 
Manufauiurcr\ dc\ (;lace\ el Produll\ 
Chim~que\ (lc SI.-Ciohaln. Cliauny and 
('ire 781 161 

~criv:iylvc\ of :~rnino tri:~zinc-forni:~ldr.- 
I~vdc condenc:~ t~~~ i  products. Ciha LtJ. 

781 265 
Process :tnd :Ipp:lr:llus for the trcnlmcnl 

of-sol id \uhrl;rnccs with in 3 
fluidi\cd hcd. Chcmiehau DI A. Zieren 
Gcr. 781 285 

Rendering fihror~s rn:ttcrial walcr rencl- 
Icnl. I-;~rhwcrkc Hnechst AG. 780967 

Pol>cslcrs. I-;~rhwcrkc Hoccl i~t  ACi 
781 169 

('oh:~ltifcrou\ :~z<~-tl!estuli\. C'ih:~ LtJ. 
781 286 

Ac!ln~crc:~pto c<~!i;prrund\. C'ih:~ -1.td. 
780 943 

Proccs\ for cnrr!ing oul acyl:~tion\. C~hit  
I.td. 780 944 

Motor fuel. luhr-~c:~ting oil nnd cre:lrc 
add!tivc\. I;.tli\l C'orp. 781 065 

17-n-H~Jr~1\v\ tcr~r ic I ' r  of the nrccnanc. . 2 . - 
:~ l lo -preg~ i ;~~~c :~ncl nrcgnc!ic wries 
I at.l>wcrLc Hoccl~\t A(;. 780 970 

Svnlhc\ir rcncror for ~h :  h \ ~ l r c ~ z s n : ~ t ! ~ ~ ~ ~  
01 carha111 ~ii<rnoxidc in :I l iqu~d 
nicdium. Klici~~prcus\cli A(; tuel- 
l??rglx~u II~LI ('liemie. 780 971 

I.illcar- pol!:~miclcr. Imperi;~l ( hcmical 
lnd~~s l r ic \  1.1~1. 781 289 

C~':I\.;-to-n~ct:~! \c:lI\. Telefunkcn Gc* 
781 066 

Pr~riluctio~i of ur:lnil1111 mct;~l. Unrled 
Kingdom Atomic Energy Authorit\ 

780 974 
Mstal oxidcr :ind fcrriles. Stand:~rd 

rclcphonc\ and V,~hlc% l.td. 780 975 
I'rcparing forrn:~ls suitahle for u5s a5 

synthclic luhric;~nt\. F.\c> Rt..:.:irch 
:~nt l  Engineering Co 780 977 
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MSE "Super-Magnum" and "Major" Centrifuges can swing 

4 600 ml. or 4. 1000 ml. containers respectively-or very 

large numbers of smaller capacity tubes. Capacity such as this 

allied to heavy duty operating characteristics, makes these 

Centrifuges ideal for small scale or pilot production purposes as 

well as for laboratory work. Ask for MSE Publications 

Nos. 205 and 125. 

MEASURING & SCIENTIFIC EQUIPMENT LTD., Spenser Street, London, S.W.I. Telephone: VICtoria 5426 
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EDUCATIONAL OFFICIAL APPOINTMENTS: continued 

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

SITUATIONS VACANT 

ASSISTANT WORKS CHEMIST required by Adhesive Manu- 
facturers. Young man in his middle 20's with degree or H.N.C. 
preferred. Reply giving details of salary required, etc., to: 
OFFICE MANAGER, SAMUEL JONES & CO. LTD., 
PECKHAM GROVE, S.E.15. 

CHEMICAL SALES ASSISTANT 
required by leading Chemical Manufacturers of International 

repute. Candidates, aged 28 to 35 years must have a degree in 
Chemistry and experience on the commercial side of the chemical 
industry. Duties will include market development of new 
compounds. 

A generous non-contributory Pension and Life Assurance Scheme 
is in oweration. 

Application should be made giving full details, as to age, experience 
etc., to BOX No. 3547, CHEMICAL AGE, 154 FLEET 
STREET. LONDON. EC4. 

GHANA PUBLIC SERVICE COMMISSION 
Applications are invited for the following vacancies in the Geological 

Survey Department. 
GEOLOGISTS (4 vacancies) for ceoloaical mawwina and the 

;~ppl~cut~on of ~colog1~31 and g e o p h y ~ ~ c a l ~ e l h o d s  in w~ersupply .  
('andidate\ muct ~lc~c\css Firbt-cl;~\\ or Sccon~l-cia\\ tlonour, 
(Division I) degree in Geology and be prepared to work under 
camping conditions. Appointment either on contract for three 
tours each of 18-24 months duration in the consolidated salary 
scale £1030 to £2020 a year with a gratuity at the rate of fl2.lOs. 
for each completed month of satisfactory service, or pensionable 
In the salary scale £650 to £ 1280 a year plus overseas pay £ 175 to 
£350 a year. Entry point in salary scales determ~ned by age and 
experience. 

CHEMIST-ASSAYER (one vacancy) to take charge of the Geo- 
logical Survey Chemical Laboratory; assay ore of all kinds; carry 
out silicate analyses of rocks and minerals- participate in research 
of inter-relation of rocks and Geochemistry. Candidates must 
possess an Honours decree with (a)  Certificate from Universitv 
of having reached good Gilndard In pracI1c31 ~ n o r g i l n ~ ~  ~'hem~,tr,: 
two-year course of post-graduate trailling at Imwer~:~l College of 
Science and Technologyhr (b) at least tho  yeais' post-graduate 
experience in silicate analysis and assaying. Appointment on 
contract/gratuity terms for two tours each of 18-24 months 
duration in first instance with consolidated salary in the scale 
£ 1090-£1950 a year and a gratuity at the rate o f £  12.10s. for each 
completed month of satisfactory service. 

Other terms of service for both posts: Outfit allowance of £30-£60 
on first appointment. Fiee first-class passages. Quarters at 
rental of £60-90 a year according to salary. Generous home 
leave. Taxation at low local rates. 

Apply for further particulars and application form from the 
Director of Recruitment, Ghana Office, 13, Belgrave Square, 

We have an interesting opening for a CHEMIST to take charge of London, S.W.I., giving briefly age, qualifications and experience. 
the development of carbon tracks for potentiometers. This post 
is in North West London and offers a good salary with excellent 
opportunities to a qualified energetic man. WRITE BOX No. 
3546 (Mark envelope Private & Confidential), CHEMICAL FOR SALE 
AGE. 154 FLEET STREET. LONDON. EC4. 

TWO MIST PRECIPITATORS-M.S. lead-lined construction, 
with 56 lead discharge tubes 75 in. id. by 8 ft. deep of approx. 

OFFICIAL APPOINTMENTS f jn. wall, 8 ft. 6 in. by 7 ft. 6 in. by 18 ft. high, mounted concrete 
pl~nths and enclosed in steel-framed structure. External steel- 

NORTH THAMES GAS BOARD 
CHEMISTS AND PHYSICISTS holding University degrees are 

required in the Laboratories at Watson House, Fulham, S.W.6, 
to undertake research work on the utilisation and design of 
domestic and industrial gas and coke appliances, particularly on 
cookers, water heaters, gas and coke fires, refrigerators, and 
industrial apparatus. 

The Laboratories have recently been modernised and extended and 
are responsible for research work for the Gas Industry throughout 
the countw. 

The appoin<ments will be permanent and pensionable and the 
starting salary will be w~thln the range 6if710-£940 per nnnum, 
according to age, qualifications and experience. 

Applications should be sent to the Staff Controller, North Thames 
Gas Board, 30 Kensington Church St'eet, W.8, quoting reference 
6661280 to reach him within ten days of the appearance of this 
advertisement. 

framed and chequer plate structure for supporting scrubber and 
lecuperator. 

High Voltage Gear-l BTH 40 kVA single-phase step-up trans- 
former 600/60,000 volts and BTH type 2.4 Mechanical Rectifier 
Form A 60 kV 500mA. 

GEORGE COHEN SONS & CO. LTD., 
WOOD LANE, LONDON, W.12. 

Tel.: Shepherds Bush 2070 and 
STANNINGLEY, NR. LEEDS. 

Tel. : Pudsey 2241. 

CHARCOAL. ANIMAL AND VEGETABLE. Horticultural 
burning, filtering, disinfecting, medicinal. AISO lumps, ground 
and granulated. THOMAS HILL-JONES, INVICTA WORKS, 
BOW COMMON LANE, LONDON, E.3 (TELEPHONE: 
EAST 3295). 

BOX NUMBERS: Reply c/o " Chemical Age *' . Bouverie House Fleet Street EC4 
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FOR SALE: continued 

STORAGE VESSELS 
We Specialise in all Types up to 10,000 Gal. 

We also convert Lancashire Boilers 30 ft. by 8 ft. diam., and 
supply thoroughly scaled and ready for use. Ideal for Chemicals. 

Send us your enquiries. 
MADEN & McKEE LTD., 

317, PRESCOT ROAD, 
LIVERPOOL, 13  

Brand New COCHRAN Vertical and ECONOMIC Self-contained 
STEAM BOILERS in stock, also all sizes reconditioned and 
guaranteed. List on request. 

STAINLESS STEEL TANKS, PANS, CONDENSERS, PLATES, 
VALVES AND COCKS. Very w ~ d e  select~on. 

400 gall. S.S. Autoclave, copper jacketed. 
FRED WATKINS (BOILERS) LTD., 

COLEFORD, GLOS. 
Phone: Coleford 227112. 

STORAGE VESSELS 
ALL WELDED 
CYLINDRICAL 

Three 14 ft. by 8 ft. diam. 
Two 21 ft. by 6 ft. diam. 
One 22 ft. by 5 ft. 6 in. diam. 
One 16 ft. by 4 ft. 9 in. diam. 
One 16 ft. by 7 ft. diam. 
Two 12 ft. by 4 ft. diam. 
One IS ft. by 6 ft. diam. 

RECTANGULAR 
Three 12115 ft. bv 6 ft. bv 315 ft. 

R.S. 

STEELWORK FOR SALE 
M.S. ANGLES 

2 in. by 2 in. by in. by 12/15 ft. 
M.S. ANGLES 

It in. by la  in. by in. by 8 ft. 
R.S. STANCHIONS 

6 in. by 5 in. by 15 ft. 6 in. 
7 Roof Princioles 45-ft. soan. 

in. 

BAKER-PERKINS No. 17 DOUBLE "Z" MIXER 150 gallons. 
STAINLESS LINED DOUBLE " Z  MIXER, 100 gallons. 
STAINLESS STEEL DOURLE "Z" MIXER, 20 gallons. 
STAINLESS STEEL "U" MIXER, 10 cu. ft. 
STAINLESS-LINED COIL VAT by Cherry-Burrell. 200 galls. 

with Revolving Tinned Coil. 
ALlTE SIFTER-MIXER, 400 Ibs. 
REVOLVING IIKUM MIXER, 6 ft. by 2 ft. 4 ins. 
PEERLESS 4-SPEED MIXER, 80 qrt. 
\+'INKWORTH MACHINERY LTD., 65 High Street, Staines. 

Tele~hone: 1010. 

FOR SALE: conrinued 

MORTON, SON AND WARD, LIMITED, STAINLESS STEEL 
VESSELS 

VESSELS of all shams and slzes. ~acketed or uniacketed-with 
stainless steel mixing gear to requirements; a k d  stainless steel 
storage tanks and vacuum vessels. 

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

Stainless Steel TROUGHS, TANKS and CYLINDERS made to 
requirements. 

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

100g.. ISOg., and 20qg,, new, in mild, steel, for 100 Ib. p.s.i. w.p.- 
w ~ t h  or w~thout mlxlng gear. 

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

50g.. 75g. and 100g. heavy duty MIXERS by FALLOWS and 
BATES. Agitators driven through bevel gear from fast and 
loose pulley. 

200g. cast-iron JACKETED MIXING VESSEL with nickel- 
chrome impellor type agitator driven through bevel gears from 
fast and loose pull&. 

AIR RECEIVERS MADE T O  REQUIREMENTS. PUMPS. 
Selection of new MONO and second-hand Pumps in stock- 

2 in. to 5 in. 
Inquiries Invited. 

MORTON, SON AND WARD, LIMITED, 
WALK MILL, 

DOBCROSS, NEAR OLDHAM. 
Lanes. 

Phone Saddleworth 437. 

FOR SALE 
PRESSURE VESSELS 

3 All-Welded 14 ft. by 8 ft. diam. 
Working Pressure 65 Ib. 

Several from 15-22 ft. by 4 ft. 6 in.16 ft. dia. 
Working Pressure 30 Ib. 

2-27 ft. by 6 ft. diam. 365 Ib. 
MADEN & McKEE LTD., 

317, PRESCOT ROAD, 
LIVERPOOL, 13. 

I No. 2 DEVIL DISINTEGRATOR, by Hardy Patent Pick Co' 
Grinding chamber 30 in. diam.. 29 in. brass rings. feed boooer 
13 in. bF7 in., ring oil bearings,'pulley 14 in. dia&.'by 7 in. f&. 
Good condition. THOMPSON & SON (MILLWALL) 
LIMITED, MILLWALL, E.14, TEL. EAST 1844. 

PHONE 98 STAINES 
42 in. Hydro 400/3/50 Underdriven (Lift out basket) (New) S.S. 

Jac. Pans 30 in. by 36 in. 40 w.p. (Two) (3) 2,000 gall. Cyl. Enc. Acid 
Tanks 35 w.p. S.S. Lined Autoclavcs 6 ft. by 3 ft. 100 w.p. 
26,500 gaU. Sec. Cyl. Enc. Tanks 23 ft. 4 in. by 10 ft. deep. 'Z' & 
Fin Blade Mixers, Pans, Pumps, Condensors, Calonfiers, Re- 
finers, Disintegrators etc. Complete lists available. 

HARRY H. GARDAM & CO. LTD., STAINES. 

WORK WANTED & OFFERED 

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

FOR SALE 
RIVETED STEEL MAINS 

60 ft.-5 ft. 4 in. diam. 
WELDED STEEL MAINS 

Approx. 250 ft. by 36 in. d~am.  
,, 100 ft. by 21 in. diam. 
Good secondhand condition. 
MADEN & McKEE LTD., 

317, PRESCOT ROAD, 
LIVERPOOL, 13. 

CRUSHING, GRINDING, MIXING and DRYING for the trade. 
THE CRACK PULVERISING MILLS LTD. 

Plantation House, 
r Mincing Lane, 

London, E.C.2. 

GRINDING, c~USHINC AND GRADING 
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 
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PATENTS & TRADE MARKS 

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

THE INDENT GAZETTE 
An average of 220 enquiries for goods from export 
merchant buyers, including Chemicals of all descriptions, 
appear weekly in The Indent Gazette. Specimen copy 
sent on application to 154 Fleet Sheet, London, E.C.4. 

JAMES D. BIRCHALL . 

The Classification of 
Fire Hazards and 
Extinction Methods 
Second printing 8s. (post paid) 

Ernest Benn Fleet Street London 

1957 EDITION 
of 

CHEMICAL AGE YEAR BOOK 

is out of print 

ORDERS CAN NOW 

be accepted for the 

1958 EDITION 
(Published December) 

PRICE : 21 /- 
(plus postage) 

ORDER FROM 

The Publisher, Chemical Age Year Book, 
Bouverie House, Fleet Street, London, EC4 

(Telephone : FIeef Strecl 3212) 

SUBSCRIPTION ORDER FORM 

To : The Manager, CHEMICAL AGE. 

Please post CHEMICAL AGE to melus* for one year. 
Commencing with your next issue 

* Delete whichever is not applicable 

NAME .................. .................. ............... ....... .............,.. .... .................. ........................................................................ 

ADDRES 

Subscription Rate is 5216 per annum post free. 
(Including a copy of CHEMICAL AGE YEAR BOOK) 

BOUVERIE HOUSE FLEET STREET LONDON E . c . ~  
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for laboratory 
and small scale p 

TRIPLE ROLL MILLS 

There are  exrremely useful mil ls f o r  

d8rperrion of material in  medla and 

used by leading manufacturers f o r  

laboratory purporer. Ideal for n m p  

hng. exper~menra l  work. p roduc r~on  

resting and small scale producrion. 

There are three models available 

PAPER MAKING wirh r o l l  diamererr 2'. 3! and 6". and 
are rups l ied complete w i r h  motor. 

WATER PURIFICATION The raUr f i tred can be e i ther  hard. 

COLOUR MAKING 
actd resisting porcelain or hardened 

and ground steel. Steel r o l l  modelr 

EFFLUENT TREATMENT can be Rrred with e i r h e r r o l ~ d  rolls or 

ho l low ro l l r  for heatrng or cooling. 

PHARMACEUTICALS The NO. 2 model i l lustrated ir avail- 

able w i t h  errhera Rxed centre r o l l  or 

HORTICULTURE ~ 8 t h  a %lading centre ro l l .  ROII ret- 
tlngr i n  t he  larter model areadlusted . . . to mention just a few of the by only two controls i n  place of che 

morn uses of ALUMINIUM SULPHATE. usual four. 

W e  should be pleased to supply further details on request. 

lroduction 

W r ' l e o r p h o n e  THE PASCALL ENGINEERING CO. LTD. 
Crawley 25166 

for l i s t  RMPOS GATWICK ROAD . CRAWLEY . SUSSEX 

mr~1pmm.p , . ~ f = - = m  A C I D  R E S I S T I N G  
a * r. t '  T I L E S  B R I C K S  

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

E A R T H E N W A R E  RINGS AND BALLS 
Successfully used in 

GAILLARD TOWERS - AClD OIL 

SETTLING TANKS GAS WASHERS 

CHIMNEY LININGS . ASH SLUICES 

HYDROCHLORIC PICKLING TANKS 

ETC. 

Enquiries Welcomed 

ST S T E P H E k 1 $  M O U S E .  \ W F S T M : b f C \ T r l ?  
.) 

Phone : Whlteholl 3616 Works : ACCRINGTON, LANCS. -, Grams : Brrcav~ty, Porl, London 
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F L U O S U L P H O N I C  A C I D  
This is a colourless or 1)ale straw-colonretl, mobile, 

liquid which fumes in moist air. 

It is a remarkably stable r o m p o u ~ ~ t l  ancl can be 

redistilled in glass a1)paratus. 

PHYSICAL PROPERTIES ~~rt'l~ar;ttiv(. ( . l~( .~i~ihl r? ,  i t  is s i ~ ~ ~ i l e r  lo 

Iloiling 11oi11t at 760 mm. 163°C. ( . I I I I > ~ I I S I I I ~ I I I I I I I ~ ~  i~ricl I I I I L  is gr111.ral1y 

Frt.c.zi~~g 11oi11t -117.3'(:. mow sta l~l~. .  

S ~ I .  Gr. a t  15.6"C. 1.743 \\'it11 11~1riv i~vid it giv1.k I I C I ~ I I I I  Irif111o- 

Used as a catalyst in condc*nsatior~ ridv ill all easily controll~d r~.ac,lio~l 

and alkylation reactions; for t111. wlrich forrns a eonvc.nic*~~t mc.tl~ocl ol' 

preparation of alkyl and aryl fluosul- gmc,ra~ting small amounts of tl1a1 gas. 

phonates, acyl fluorides and aromatic I t  Ilas 11ec.n usrd in tile e l r c t ro~~o l i s l~ in~  

sulplionyl fluorides. As a tool in of cc-rtain metals. 

Adtjicr on matrrinls of co~~strucrion c~rrd on hnndling, 1na.v br obtainrd from 

CONSOLIDATED ZINC CORPORATION (SALES) LTD . 37 DOVER STREET - LONDON . W.1 

P I O N E E R S  I N  F L U O R I N E  D E V E L O P M E N T  

PIintcd ill Crcat Llritoin by THE I'lirss AT CO~MHELANI~S I.TU., Addlealon?, and gablislt~d by IlESX I I I I o ~ I I K I W  1,~ll.. a t  I IOIIVP~I~ HOIIRC, I>+  I?IPI.~ Street, F: C.4 
"!I JIIIIO. 1997. Itegisteral at  tllo CcOPrnl Post Olliee. Blttrred r s  Sccosd C1:r~s Mettrr nt tllc Ncw York IT.S.A., I'trst Olli,~..  
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747. 752. 7711 

Profit for 195G liX2 
Schor clivislon ~;;o~note rlectrole; 

pli~ting . . . . . . . . . .  
13aryllirun. lioisoi,inr 11s . . . .  
HTIC toxlcity . . . . . . .  
Ullir of Inrling for chcn,~c:~ls,  rom- 

p l a i ~ ~ t  . . . . . . . . . . .  
Bms: .Mabile atorilne . . .  

Polytllonc tote 
Birlec Ltd.;  Dehunt'ibifier" ". . : 

Lederle Inbolittory division contract 
B~rmmghnrn Bnttory & I l r ta l  Co.. 

nlloyr for llent exclim~gers ... 
Hirthdny honoura . . . . . .  
Biaryclohept.rdrcne, re:cctive I~ydm- 

c.trban . . . . . . . . .  
Rirol clicnticitl ~rrices increased 
13ittrn,inour eon~~,ound,  hot poured, to 

1,reront rising damp . 
B & K linborntorics Ltd.. oranni.ie 

instrumant show . . . . . . .  
. . . . .  P.v.c. centrifugal fnns 

Polythent. fumo inns 
Biacktnnn. Kelth. I.td.. ' ~ e i i d  l~ydro  

. . . . . . . . . .  rotor filter 
Rl:tstins :>rent dqvelo~>ed I,Y CIlr ... 
Illrndlna nnlt. Ftrhcr typo . . .  
Illowing tngcnts for nlbhoru :and ~llir-tics 
Illytlle Cnlonr Work#. groul, net 1,rofit 
Dlythe. Williz~m. B Ca.: Grnm~p t,rofit 

Itsnort of AGM .. 
Do.ckc Robe?ts. A.  & ~o."Ltd.;"Abmc 

A ~ l r o o e r t ~ e s  . . . .  
A ~ & I ~ I  report 

Bostrd of Trade, sake r i i ionr i  'offices 
closed . . . . . . . . . . .  

Boehm ~ r e d k : '  I.td, resins for inks . . 
I i o f o r s ' ( ~ r e n t  hr i ta in)  Ca. Ltd. 
Ilohlen chcrnicnl intereats . . .  
Noilers, oil-fired 
Iiplton Gnte Co., 1,&l., ' a u p p l i ~ r s  of 

~nduatnnl  door* 
Romhrini Pnrodi   if fino do., ;,ro<ln& 

. . . . . . .  Delfron 
Ranomold praservativex 
Roots Pure Drug Co. 1.td.: ' ~ r n ~ u n i  

rcnort . . . . .  
l n t ~ r i m  rlividend . . . .  442 
Profitq for 195f~ 1125 

l3orilx Consolidated ' ~ ~ t d . :  1TK : . . 2P4 
Tntro<luro f i r rhrak~ 881; 
Sow lahorntory a t  T n l w ~ r t l ~  ' 158 
Prices increase 430 
Price stnhilirntion* 14 

Borax, hicher prices for 430 
Borna (Holdings) Ltd.: Annun1 meet- 

Inr  . . . . . .  . . . . . .  442 
Share rise nnd U S  investors 851 
Trading profits . . . . .  346. 1057 

Borna: Prices inorensc . . 472 
Price stnhilisation . 14 

Bornzon . . . .  436.376 
Bore rne;t*nrinp eqtlir,ment 939 
Horic arid. nrires incrcnsrrl 430.479 
I3orohyrlridrq: AR high enprny ftk14 . 875 

Metliotls of prot,nr;ltinn ... R75 
Rornn: Chen~ic;tl exports from Fmncp. 

Embnrso on . . . . . .  1:71; 
Rffect on steel . . .  . 1015 
-Free enamels . 607 
T1;llides. US m;miijct";i of . 67s 
Intorest in . . . . . . . . .  . 875 
Ilinernls, export licences required ... 312 
Yinerels. sales of US . . . . . . .  254 
Pl,oaphirle . . . . . . . . . . . . .  976 
Pr>lsmers . . 887 
Rerenrch a n "  "' 2 M  
-In Sunnlies for ~ S ' i n d n s i r y  ... .: 273 

. . . . . . . . . . .  -lo, uses for R75 
Trihromide nsnilnhlr from Rornv 

Conwlidntetl T,td. 684 
Borouxl1 Palvterl~nic,  tochnolocicnl 

qnndnich courrrs . . . . . . .  PfiP 
R o w ~ t o r :  Ife.anrrlt S- Dcveloll~nent Co. 

T.td.. formed by Baxra t~r  croup . 811 
Sales Co. T~trl.. mul t iw~l l  a n c k ~  . 155 

Rowen Prize nwnrdcd . . . . . . . .  934 
Rowmnnr Chernic:tls Irt<l. .. .346 

Graaa profit 175 
Boyrlell. R.. B. c;: Ltd.. i~&rov;d 

Y~tir-Rill  2-WL h y d r n ~ ~ l i c  loader .. nu0 
Bm<l~vrll  ntomic now-cr station . 151: 
Bri~ndrilm Broa.. gronp loss . . .  717 
I i rns~l :  Cliemicnl oull,nt, P42 

M:trket far UK pesticidkr . . . .  1007 
lirrrxn Rr\ 170 . . . . . . . . . . .  379 
Brings. William & Sons TAd.. snnunl 

Brrtisb; Acetylene Assoeltition; Annual 
luncheon . . . . . . . . . . . .  1M:i 

IClection of officers . . . . . . . .  1055 
Ifollections on . . . . .  M 

i\ir I'roducte, new company to pro- 
duce, industrial ,aoaos & equipment 

h lka lo~~lu .  find d~vldend . . . . . .  
r\rsoelntlon; Advancq details of 

Dublin annurll meet~ng . . .  
Scot~onitl officorq auoointed 

~{rflectiona on 
Ht,nsol C Coal ~ i a i i l l a t i o n  Ltd. 

Intorini cllvldend 
('t:li~~,a"e Irtd.: Can rt.ll,~lity of 

I > B I ~ L H  . . . . . . . . .  
Caortitslds nlerger ti77 

Cello~,hitne. polytl~ene-coated film 
Cer;>nlic Ilereilrclt .2ssoc1ittion. alu- 

l t l ~ l ~ t r  del~rr~tnicttoli  rl~ctlkod 
('l~cl~ori!l & Dyestuffs Traders Assaci- 

ixtic)~~: Xew year greeting . . 
Officers elected 
Vlcwr an free trnde . 

('llcvl~cal Plimt Yanuf i~c t~i rers '  
~\woci;~tlon : i\nnnnl report 
Is:lcrtion uf officers 
Suttin,stry of 1951; events 

(!ltron~o and Clramicitls ( ~ o l r b n g s )  
I,lcl.: Annunl report itnd d,v~dend 
Icw jllitnt f o r  clirorllc ohem~cnls ... 
T.111 cl~irnt>cy donral~+hed . . 

('olaor Maker. Asqociiktion, problems 
of 1957 

~1es.1 0 1 1  i' ~ c t r b ~  ~ b :  LC. ei- .  

ti",, 
I h n r  ~ o u s e i '  1.td.l Che;;licnl;" .':.' 

Fall in croul, gross 1,rofits 
Is:lrctriritl I{e~~atilnce C o . :  I l o r a ~ o l t  

tr;~nsfr,rn,era . . . . . . .  
I l e ~ i ~ v a l t  vnriable transfornter 

b'ood MirnnI;tctur~u~* Inrluatrieq I{e- 
~ e n r c l ~  ~asocintio< offer to nnaller 
food firme 

(;lucs & ~ h a n ~ i c a l ~ ' ~ , t d . ;  'anln;:;l d u ;  
. . . . . . . .  ~ l a v e l o p n ~ r n t ~  

Ilydroc;~rbur~ Clle~nic;tls IAd., photos 
of plants i ~ t  Gritngemouth . . .  

Indicntors Ltcl., thore m e a s u r i n ~  
eqoil,ment . .  . . 

Indici~lors Irlrl.. ttreririnn bench com- 
1,;tmtor 

l n d u ~ t r ~ : ~ l  M ~ u w ~ r i ~ ~ g  ;$nd C o ~ ~ t r o l  
.\ll~,nr>ttu* 3l:tn!tf;tcturerx' Aasoc. 
(BlMCAMI . . .  

I n c l t ~ ~ t r ~ a l  I'l:t.it~cs; i \nnni~l  report . 
Ilrrorcl tonttnvcr 

Ir><lustr~.tl  Solvents. viq,our pliace 
crllroni;~ tr,~rnl,h . . . . . .  

Ilidttstr~or Fa i r  1957 . . .  
In-titute of hl:~nnxrnlent, new officrs 
Iron & Stecl l lerenrrl~ Associstion: 

I'lnsties-cniltcd *let-l 1,rocess .. 
I'.v.c. ~teel-lnnlirlntc ... 

I.ui~thcr J l i t ~ t ~ t f n ~ t u ~ ~ ~ q '  Risearch 
A-rociittion. ol,r,l days 

I I ; ~ n ~ ~ l . ~ r t ~ ~ r e r s  of Petroleum Equip. 
t > ~ r n t .  oil e<,t~ipment report . 

Sun-Ferrous Motill? llerenrcll Amoci- 
,dtion . . . . . . .  

Snclronic Inatrurrlents. 1957: 4th 
Eclition 

Sylon ~ p i n ~ y c r * ;  .\.;lan f"r ind"Rtriil y e  . . . . . . . . .  
0 1 1  A Cake Milla I.td..'film formini 

mi!trrinlr 
Oxyccn: Cllernicnlq Ltrl. Vnndike 

l>nlysinyl : I P P ~ R ~ C  etr11114ions 
('1,rmiritl~ lit<l. Vnntlike 2100 emel- 

sions . . . . . .  .. 41;n 
Co. ijanunl re t~ar t  38% 
CO.' 6 Ferrilntl 1,td.. flxme 'At t ino  

mnchiner . . .  101' 
Co.. Rol' nwni t~  comments on 

Jlonol>olio~ Report . . . . . . . . .  25; 
Co., Monopoly lfoport on . . . .  119 
Co.. Iful,ly to J!anopoly Commia- 

aion report 53!I 
Rritidt Oxygen c;., ~ u b r i d & y  for 

S. Troland . . . . . . . .  241 v.. Ulqtcr enrhide rl!nnt 241. 3 2  
(,axes Ilt<l.. new ~ l d d l e s b o r o u g l ~  

filrtory . . . . . . . .  930 
Git8c.l Idtd.. new nortlwrn stirtion RF7 
Caser, new permanent stores 1I ,R 
C.i~scs Ltd.. Norfolk oxygen atore . 514 
C;nqr* 1,td.. nvfrronte hrewerv 

~Orr"4ioll . Gi4 
Ilereitrrli :md D'evela;,Aeni Ltd.. 

freeze crindinr technique . . . .  771 
Prtrnlenm Co.; Annual report ... 807 

I'etrnrl~cmiral plitnt* p r o k r e s ~  . 807 
I'r4rnlci1,n Rxnlor ;~ t~nn Co. Ltd.. 

uatt~rnl cn* kenrrl~ . . . .  1.34 
l>rtroleum Refinery (C$r;tnrrmouthl 

I,t<l.. £4 million rx ten~ion  plan8 . Mil 
P l a ~ t i e r  Perlerntion. Conference on 

reinforred nlilatica . . . . . .  848 
R~l ,nr t  for 1951; .. 80 

P l i t ~ t i c ~  1,td.. P.o.r. l~e;ylene fnhr ic  80? 
Ilotatllerm Ca. Ltd.. dial thermo- 

meter . . . . . . . . . . . . .  762 



S c h e r i n ~  Ltd.. research institute 
develGpments. . . . . . . . . . . . .  

Standard;  ~\asossment of aerial 
bactericides (BS.279li. 1956) ... 
Closed Bush  joint of petroleum ... 

I Y D O  
For four &ormamete& ld~.2840; 

2841 2842 2843. 1957) 
For  piastic; testiAg (B~.?78i'i 195i) 
l tevl~ed,  for solvents & allied pro- 

ducts 
F o r  V ; ~ C U U ~ '  s a l i " ( ~ ~ . 9 i 8 :  1957),::: 
Measurement of smoke d e n s ~ t y  

(BS.2811) 
Seutrallsation ibiue if p e i r o l e ~ m  

products 109.2834) . . . . . .  
On oambuation tubes,.  . 
On electricltl prol,ertles of ,,issti& 
On filter flasks ... 
@vision of sulphur ;ieter&inntidi 
buggeatioiis for ~ i n ~ l , l e  smoke 

rtewers lBS.2741) .. 
Terts for vulcaniaed rubber iks.sd3 

Par ts  A4 and '19. 1957) . . . . . .  
Test~npvulcanised  rubber . . . . . .  
Institution Yenr-hook 

Steel Castings Research ilesociution, 
now laboratory opened 

Sulphur Corporat~on in&; t o  
Quarterly Bullet~na bublished ... 

Thermostat Co.. annual report . 
Tl~ornaon-Houston Co. Ltd.. self- 

balancing pyrometer . . . . . . . .  
Tit;," Producta . . . . . . . . . . . .  
Visqueen Ltd. 
Welding ~ e s e a r c h '  ~ s s d i i ~ t i o n ;  new 

meta1lurelc;rl lahor;ttonee to be 
awned ' 

Wood ~ r e s e & i n g  '~sso&tion; '  briki' 
review of 1956 . . . . . . . . . .  

Bromide plant. Israel . . . . . . . .  
B r o m ~ n e  plant, lsraol . . . . . . . .  
Bromo-cycla entane . . . . . . . . .  
4-~romo-dip~e:enyl . . . . . . . . . . . .  
2-Bromo-th~ophen . . . . . .  
Bromotrichloro-methane. addition to 

olefins 
Brook. A. ~ . ; ' ~ t d . ; " n e w  addre& ." 
Brotherton and Co. Ltd.: 

profits of 
S e w  head ?ffice :.': ::.' ::.' '17! 
I{eorgnniaatron of 

Brown. Arthur. 6: Co.  ti:; ~ & ; t r i v b  
;~lkali  varnish linseed oil 

Brunei Shell Petroleum Co. ~ t a :  now 
orking 
!rh G~roup ' ~ t d . ,  'i;oard'chan&s 1:: 

957 .. 
research ' i tation fo;' ~ a s t  

aklatpn . . . . . . . . . . . . . . .  . . . .  
~ i n i i e n  burner, new three-jet . . . . . .  
Bureln  of Abstrncta difficulties of ... 
But:,&ene: Plilnt far'chemische Werke 

ITiila Ab . . . . . . . . . . . . .  
P l a n t  equip, ' " ' 
Styrene co-pr 

Butnnal outpu 
Butler,  W i l l i ~ r  

proup 1 
Rntvl ;  P 

tariff 
Polymers for ' tyres '  ' '" "' 
Ilohher ~ l a n t ,  U S  company i&rea& 
c;tpaolty 
Itrthber vul&nisates . :  ::: "' 

isa-Butylene polymeriantion, ~ o v i ; ; t '  
work an 

BX Plnstica. &nuai"repoit ...: :.'.' 

Cnnada: ,Chemical and petrochemical 
indostries' expansion 
Chemical industry in  1951 ::: 1:: 
LORS of scientists . . . . . . . .  
To sell uranlum 

C:~r+~dian;  ~hernica l"& iiiied 'Lduii:  
ries, record year ... 
lnduatrles Ltd.: ~ n k . 1  ' ieneG1 

meeting report ... ... 1057 
Caustio sod& produotian "' 14 
Contact sulphuric and o l e u k  of.$ 

note on  . . . . . . . . . . . . . . . .  174 
Compan~es. German, financial prob- 

lems . . . . . . . . . . . . . . .  968 
Concerns in North-weat Eneland. U S  798 

Cadmium; Poisoning by . . . . . . . .  167 
Polaonlns. fntnlity reported . . . . . .  794 
Toxicity . . . . . . . . . . . . . . .  375 

Caffeine from tea wirste ... ... 973 
Calcium; Carbide plant far I ~ r a i i  435. 558 

Carbide in Ulster . . . . . .  241. 322 
Chloride. US output . . . . . . . .  377 
Cyanamide poisoning ... 247 
Hypochlorite, U S  company ' t o  in- 

crease output a36 
Lactate industry, Gotedtian i;;' 1ndG 974 
Plumhate ... 423 

Calculator. 0t;i 'Kins'  ::: 1:: ... 1114 
Calder Hall progress 294 
Calder & Mersey Extract &. ~ t d . .  file 

Caldiox 
Calmic ~ n c i n d i r i n c " ~ ~ .  ~ t d . ,  ' ~ s n i i h  

vacuum shelf drier 
Calofil production expanded ::: 
Calorimeter 
Cambridge 'ln%um;nt c;: ~ t d : ;  

solved oxygen recorder . . . . . .  
1956 profit .. 
P h y ~ i c a l  Society ~ ; h i h % o n  ::: 
Surface tension apparatus ... 

Consultnnta, 16th edition oi U S  'oon- 
aultinc services . . . . . . . . .  935 

Corp. U S  Army . . . . . . . . . . .  245 
Develbpments, Spain ... 437 
Rm,,lovees. l o n ~  aerviee'kt ICI ... 600 
Entineering; Conare?s, Europe ... 470 

Educnt~on ~ymposlurn . . . . . .  13 
Ia:lectrolumineeconce in . . . . . .  386 
Impact of atomic energy ... 370 
Industries in Lzncnshlre &  hea ah ire' 549 ~ ~ ~ ~- ~- 

Plnstics in . . . . . . . . .  440 
Wiltons Ltd., piants for t a r  pro- 

ducts . . . . . . . . . . . . .  549 
Examination . . . . . . . . . . . .  852 
Training of . . . . . . . . . . . .  242 

Expansion in U S  . . . . . . . . .  462 
West Eurone . . . . . . . . . . . .  462 

Expenditure b y  German companies 1015 
Export;  Agreements . . . . . . . . .  469 

December ... 157 
From U S  & O@EC countries ... 838 
From Yngosli~vln . . . . . . . . .  335 
In Jan . /Feb.  UK . . . . . . . . .  599 
I n  ~ a n . i M a r d h ,  UK . . . . . . . . .  766 
I n  1956 ... 198, 201 
I n  ~ n n u a r y ' f o r  UK ::. . . . . . .  380 



Earnings . . . . . . . . . . . .  6M) 
In East Germnny . . . . . . . .  6M) 
Pay increases . . . . . . . . . . . .  U 0  

Works, eye mluries in  . . . . . . . . .  131 
Wages . . . . . . . . . . . . . . .  633 

Chemiorls; Agricultural . . , . . . . . .  247 
& Bdls of lading eomplnlnt . . . . .  848 
Baslo to be made In Burmn ... lU5U 
canedlsn tnnff, heuring on . . . . . .  ~bt i  
Ui~ngers of . . . . . . . . . . . . . . .  95 
Dangers of agricultural . . . . . .  217 
For leather finishes . . . . . . . . .  13 
For UK, German . . . . . . . .  4'tb 
For  wr~ter treilt~nent . . . . . . . . .  337 
Gas chramatoeraphy . . . . . . . . .  1122 
Heavy production In India . . . . . .  1'33 
I n  Belgium . . . . . . . . . . . . . . .  16 
New k3DH . . . . . . . . . . .  23, 381 
Obsolete ~ o r t s  raise ~ r i c e s  of in- 

parted . . . . . . . . . . . . . . . .  420 
Packlrelng of . . . . . . . . . . . .  155 
Prices rises since 1953 . . . . . . . . .  ail; 
Tote ~ystorn of handllng . . . . . .  W3 

Chemische Werke Huls; Automatic 
~ l u n t s  . . . . . . . . . . . . . .  253 
ilutonlation a t  969 
Sew butadiene &re&' copolymer 

plant . . . . . . . . . . . . . . .  598 
Chemistry; Congress in  Paris-XVIth 

ln ternat~onal  86'2 
Graduates from  senti& visit' Sheii' 

und lC1 . . . . . . . . . . . . . .  1113 
In electrlcill manufacturing . . . . . . .  llw.? 
1957 lnternationnl sgmposmm of 

macro~~lolecular ... 283 
Journal international d;'ganic' ... 381 
~ e s e a r l h  1956 . . . . . . . . .  831, t135 

Chemists; 8z the community . . . . . .  509 
I n  service of armed forces . . . . . .  283 

Chemplaa 15 . . . . . . . . . . . . . .  4TU 
Cheshire. Chemical industry in 541 

~ n l t e d '  Salt Co. Ltd., name c h m &  
col~templnted ... W2 

Chile, sulphuric ac;d plant 1:: ... 435 
Chilean nitrate; Labour lasses . . . . . .  435 

Output down 1049 
Clilorme; Caustic soda i innt  & US; 

Olin Mathlesan to market output ... 801 
Dioxide as blei~ch far fats 174 
Uloxlde generator rights a c ~ d i r e d  in 

us . . . . .  1049 
Plant. ~wedk'h ::: ::: . . . . . .  336 

Venezuela ... 293 
ttecovery by ~ t u ~ i i k  comUan;'. 372 
Sqda p ~ a h t  oomaleted a t  venezoe1i6 

lnstltute . . . . . . . . . . . . . . .  1124 
Chloroisocyanimic acids to be produced 

oomrnercrally ... 1051 
Chlorofren, ulastics'ynter&di:~ie ... 435 
~hromatogra~m;  Scanner by Labgear 

(Cambr~dge) Ltd. . . . . . . . . .  505 
Scanner for two-dimensional . . . . . .  1013 
Scanner, rudioactive . . . . . .  250, 1180 
Vapour phase 424, 761 

Chromutographic; A;;LIY&; Griffin and 
George Ltd. . . . . . . . . . . . .  504 
Apparatus Kawerau circular . . . . .  1114 

Chromi~tography exhibition, Durham 
university ... 476 

Chromium plating bLths, sevegt ion  i i  
miats 

Chronometer. ~ncnl"&icr&econd :I: 
Ciba A(;, Annual report of 

Turnover for 1958 and nnnuai"report 
Citric acid: Capacity of John and E .  

Sturge Ltd. . . . . . . . . . . . .  
Manufacture of 
Sow on Argentine 'fke eicbonge mik' 

Clny output In 1955 US ... 
Clayton Aniline; CO:, recent p l G t  ::: 

Works Pension Trust Ltd. . . . . . .  
Clean nir; Sir Ewart Smith on ... 

Society 
Cleaner industrial hand ::: ::: ::: 
cleiminb; Equipment, ultrasonic ... 

Plant high frequency ultrasonic ... 
Unit,'high pressure 

Clifford & Snell Ltd., &.in" rel& 
system 

Clntlol 1ndust;i;s  id., pi& facioiary ::: 
Clothing; Terylene protective 
C S S  Instruments Tltd., diffe*entid 

hygrometer 
Cqnl; & coke analysis; ~ r i t l s h  St;nda;d 

for . . . . . . . . . . . . . . . . . .  
Chemistry and carbonisation industry 
R~sifioation scheme 
Tar chemicnls. US mariibt for' .'." 
Tar dyes in US, prohibition of 

certain 
coalite c~;imical.  ~ r o d u c t d " ~ t d . ' :  

annual report ' 943 
Cobalt; plnnt plnnned 'i;y ~;eepo;i' 

So11,hnr ... 770 
-I:0 psed by DSIR 'for &st coitrol ... 1095 

Cobenne ... 438 
Cocoa butter s"bstft"te 1:: 1:: ... 438 
Code CS 14 chemical sealer 59 
Coke; bnaiysis. British Standnrd fbr 1011 

By-products plant, Middlerbarough . . 709 
Plant  a t  Dormnn Long (Steel) Ltd.. 

Midrllesboroueh . . . . . . . .  799 
Cole. E .  K. ~ t d ;  form Ekco Plastice 

Ltd. . . . . . . . . . . . . . . . . . .  442 

Colorirnoter Spectronic 211 ... 477 
Colouring; 'compounds for foods' 375 

Matter for foodstuffs Bnt ish  Stand: 
nrds, Committee, for ... 373 

Columb~te. ~roduct lon  in Nieei i i  .. 931 
Combustion- control, nutontutlc leaflet 

i~vinluble . .  114 
Commander KE ael i :~ala~~cina  'iioctra- 

Conlometer. use of in nlicragram 

~ o n n F i ~  of British Mmnufitcturers of 
Petroleum Eauipment (CBMPE), 
chanecs in office . . . . . . . . . . . .  
Mission to Citnnda 
Prepi~rittions far 1958 exhibitidn : .  

C p ? t q r ;  D 4132 scintillation . . . . . .  
ro lnr  

Conntinc equiGrnent '.". '..' ::: 
Coi~rtnulds Ltd.; ncoel~t;\nce of offcr by 

Rntish Cehneae Stockholders 
British Celnnesa merger 677.'%4 
Fnll in profits 
Lockhnrst Lnne 1aborn;o;ies' 1" 
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I.liI,r "11 additives, new . . . . . . . . .  802 
1,rtbrio;ttion units. relf-contained 1% 
Lnrnmns Co..  standard 'building blocki 

nyatenls . . . . . . . . . . . . . .  1051 
Lungworm cure . . . . . . . . .  924 
Ln!,olen H polytl~enc' . . . . . . . .  130 

I'rotluct~on ... ZS? 
I.yon4 Clitude Ltd:; adtomatic t a p  

rhadger .. 841; 
Lytron 680, pritectiae coiiiid ::: ... 426 

McKechnie Broa. Ltd.: Dividend 
rleclarod 
Specinlised tipper &om$undk" ::: 

M,lncintoah. Charles h ie  of . . . . . .  
Macnesiam; Co:ltidg prOCe98 for . . 

Incot ],rice. Citnnd~nn . . . . . . . .  
X1:aolerinnl. co;ltinc with corrosion- 

resistnnt nlnnlininm . . . . . . . . .  
M;tcnolitnn I'rorlucta Ltd.. new com- 

nany 
hlitanetitc'in l?1 ~ i ~ l J n d o r  :': '1 '  ::.' 
Yitlayn, chcn!icnl im7,orta in 1956 
hI;mncrmcnt, congress on acientifi; 

nspertr . . . . . . . . . . . . . .  
Mnnrmncse nulphnte. production. pro- 

CCsJ for . . . . . . . . . . . . . .  
Mnnnlox 205 . . . . . . . . . . . . . . .  



Mancheater Oil &finery Ltd., alhyl 
~ > y r ~ d i n e s  plant extended 

Ynnchester Oil ltefinery ( ~ d i d i n g i j '  
Ltd. ; F l n ~ l  dividend 
Strntton Chemicnls ~ td ." iormed "' 

.Mi~neaty Machlnes Ltd.; Extension to 
~ t d n r o w  works 
Manesty Fitzmill kmm%uto;" ::: 
1's b le t t~ng n~.~chines  . . . . . . . . .  
US agents . . . . . . . . . . . . .  

Midland F a n  Co. Ltd., propeller fans 710 
Midland S.licones Ltd.:  New silicone 

Aash & Thompson Ltd.; Aeration test 
burner 
Water hardness monito;" "' "' 

Nationql; , Benzole & Allied PY~~ucZ 
Aasoo~at~on.  Annual meetlng ... 
Benzole & ' ~ l l i e d  Produots ~ssoci;: 

compound 
x.e. 8&1t>i1 office new address 1:: ::: 

Milford Hsven, development 
Miller Insulation and ~ n g i n e e r i d g  ~ t d . ' ;  

new Glangiaw offices 
Milton Ant~sept lc  Ltd., t';iding'profit 
Mineral analysis rapid . . 
Minerals; ~ u s t r i l i a n  submarine' 1:: 

Monopoly, Danish 
Itnd~oactlve, N. 1thodeai';n search fGr 
Output. 9. l l h o d e s ~ a n  . . . . . . . . .  
U S  production 

Minernls ~ e p u r a t i o d " ~ t d . ' ; '  profiis fi; 

t ~ o n ;  New year greeting . . . . . .  
Benzole Co., negotiations with Shell- 

Mex and B P  completed . . . . .  
Offioera elected 
Benzole ~ o l d i n g s , ' n a m i ' b h a & e  "' 
Bureau of Standards; Additions ib; 

rubber compounders ... 
Circular on standard aampi; ::: 
Results ohtained by statistical 

euglneerlng laboratory 
Coal Bonrd benzole products 1:: 1:: 

National Industrial Fuel  Efficiency 
Service 
Institute fo;"~esi&ch ';A ~ i f r y i n g ;  

new projects 
Institute for Res&rchU'in $ucle<' 

.\langanese ore, new process for low 
grade ... 

Manee ~ l n s t i c a '  ~td.: n& o o i ; t ~ e d i  
tube factory ' 

- .  
Marclion Products " ~ t d .  i '  xu;' shj; 

launched . . . . . . . . . . . . . . .  
Phosphate-carrying ship . . . . . .  
Whitehaven telephone number ... 
For Sorway 

Ynrconi 1nstrumenG ~ t d . .  a& 
moisture meters ... 

Marks. A. R. and Co. Gd. .  ' sb lve2 

inlnrm 
Miniature ~ s ~ r i n g s  ~ t d . .  nkw o5ces  .'I: 
M~nibitlon. 8th 
Ministry of S U ~ ~ I Y ; ' I E A  ~ ~ h i b i i i c n  1:: 

Physical Soc~ety, Exhlbitlon ... 
Mitchell Enclneerlna Ltd.. AEA con- fire 

M.ksk. ~ L e g e i ' 7 4  fiiier ::: ' 1  1:: 
.Milater ~ l n r e  rnnnipulator . . . . . . . .  

S e w  Sorwich factory opened . . . . .  
l l .~ ther  and Pla t t  Ltd.. fire protection 

tract for pipework- . . . . . . . .  
(;ermnn atomic eontract 

Mitqui Petrochenll~ttl  1ndustrie.i' ~ t d : '  
gatrochemicill developments ... ,.: 

Mixers; Automntic . . . . . . . . .  
Rolling 

Mixing machin';; ~ i a n t  2G' "' "' 

Moljll Oils Co's Coryton refinery in 
operation 

Mobile onlibritiion ;it, d o s t a i d b o h n  
Brown 

Mody and CC'.' Ltd:; new' l a b l r a t o ; ~  

- ~~ - 

science, 
Boardklect ' id ::: 1:' 1:: 1:: 
Firs t  meeting . . . . . . . . . . . .  

Physical Labordory  a t  Physical 
Society Exhibition . . . . . . . . .  equipment ... 

Mntthew? and Gale ~ t d . ,  'fans of p.v:c. 
May and Baker Ltd., gas chromnto- 

graphy chemionls ... 
Maxwell, Andrew, bituminbua &atin& 
Milyflower voyage and Durlington 

Chemicals Ltd. . . . . . . . . . . .  
Meusurenlent, automatic ... 
Meauunng and Scientific ~ q & m e n i '  

Ltd.;  Exhib~t ion  of centrifuges ... 
MSE chemicul centrifuge . . . . . .  
Sew showrooms . . . . . . . . . . .  

Measuring cvlindera. Indinn, stundsrd 
for . . . . . . . . . . . . . . . . .  

Merrtron Ltd.. rclenium cells . . . . . .  
Megator P ~ ~ n l i > s  & Contpreeaors Ltd., 

Sew ~>rem~aes  . . . . . . . . . . .  
Relief valves 

Melnmlne resins, dibn ';bin ' ~ r e n c h  
C O I U I ) I I ~ Y  . . . . . . . . . . . . . .  

Melting eguilln~ent vncuunl correction 
2-(3. 4-1nethylenedi&y1,11enoxv)-3, 6, 9- 

trioxaundeoan~ . . . . . . . . . . . .  
Mendip Chenticnl Engineering Ltd.;  

.icquired 
1t;lnge of ch~rnicni"pla~t '  .'.'.' ..:: 

Mercarllu~n pigments . . . . . .  
Mercury; Deposits. U S  . . . . . . . .  
Mercury determination. D. C. G ~ t r r e t  

on 
~ctermiAat idn  of :': ::: ':: ::: 

Open days . . . . . . . . . . . .  
l teport for 1956 ... 

Bmoke Abatement ~ o & t y  seek 
change name . . . . . . . . . . . .  

Natron salt  Algerian imports ... 
Natur.rl pad; Drilling in  Yorkahire ::: 

Projeot Canada .I. 
Neoprene'   at ex, new type '  "' "' 
Newton Chambers and Co.: ~ r i f i t s  f i r  

extension 
Models for chemicnl';,lant'dea&ing ::: 
Moisture: Deternlinntion ... 

Moter by  Murconi 1natrumenG Ltd.' 
?Ieter, new, by J. L. Shuw Electronics 
LtU. 

Molybdenum; ~ h e r a & r i ? t i &  of"' ::: 
Deposit in S. Rhodesia 

Mond Sickel Co. Ltd., new ty;; cast: 
iron 

McvlgraJi; w a i i ' c ~ l a r t ~  ::: "' "' 
Monochrometer, double by  "i;rnbb 

Paraons. Sir Howard 'and Co. Ltd .  
Mongpolio~ ~ o m m i s s i o i ;  Report on 

B r l t l ~ l l  Oxygen Co. 
British Oxygen C O . ' ~ "  cokmenta 

awaited 
lleport on chemicalfertilkers ::: "' 

Mono olies report, annual, by ~ o a i d  
of ;Prat~e 

Monsnnto ~ h e m i c 8 l s " ( ~ n & a l i a j '  ~td, ' , '  
net profit for 1956 

Monsanto Chemicnla L L ~ . :  ' ~ n n u i i  

repreaentatlves . . . . . . . . . . .  
Nickel; A!loy . . . . . . . . . . . . . . .  

Azo Yellow . . . . . . . . . . . . . . . .  
Bulletm, latest 
Dapoalta, new ~ i e b e o "  ::: ::: 
Develonmel 
Discoviry. r tnoaes~a . . . . . . . . .  
Estimated supplies of . . . . . . . . .  
Outo: ut in  1956 

,metri? dete&ina&n of,' wi& 
loxine ... 

Canada, ~ n t e r d i t i o n S  
LY IDl(SlS 

Pl!nt planned b y " ~ r e e i b r t  &lph& 
rogramme . . . . . .  

Ore output,  Italy ... 
Merrill Pumps Ltd.. l,;k$sun;" reliki' 

valve 
Yervyn ~ n s t r " m e n b '  l t a : ;  $[irk '3 

square wane ~olnrograph . . . . .  
Sew type 1~I:lroaritph ... 

Metal Rox ,Co. Ltd.; & E., sh ip ton 
Co. (LIold1na.s) Iltd.. glast~ca bottle 
business 
Printed poly&ene'tubea" ' ' "' 

Metal.: Detection eguipment, e~Gtro"iD 
F~ninli. new . . . . . . . . . . . . .  

emulslon . . . . . . . .  
I plant . . . . . . . . .  

plilnt on stream ... 
Inirei~ae of cnpital planned . . . . . .  
Long service awards . . . . . . . . .  
Fire in polystyrene section 
Sew S i r a n  and methyl par i th i& 

Sicotine- poisoniig ... 
Nicotinic acid plant a t  B O ~ O T ~ ,   wed& 
Niobium developments; I n  Tanganyika 

I n  U S  . . . . . . . . . . . . . . .  plant 
Resul$s for ' l956 ::: 1:: ::: 1:: 
Sell nghta of A11 ... 

Montecntini. Societa; ~ c & i t i e b '  over- 

Present po 
Niro a tom~ser  

Spray drier 
Nitra-Shell, a i r  anrasing 'if 1:: ::: 
Nitrate; Industry, Chilean . . . . . .  

Industry labour losses, Chile . . . . . .  

. . . . . . . . . . . . . . .  Primer, new 
W a r  and friction, lluaainn work on 

Metal Deteotion Ltd.. xi or table metal 
detector 

Metnl Contain&  id., ~ t k e l  dru,&e, .': 
hletnl Prooellcra Ltd.: Polvmensntlon 

Reus 
Fnctori 'site in US' :'.' .':. ::.' 
Polypropylene plnnt . . . . . . . . .  
US plans 

Moon Rrothers 1;td.. 'steel " 'drum 
machinery 

Monlen: ~ a r k e t i n e ' d e t a i l s '  ::: 1:: 

. . . . . . . . . . . . . . .  Loas, Chile 
Plant  Greece 
plant;, difficult+s"';n chil? ::: 1:: 

Nitrogen, Dsrlvatlves suppl~era  ... 
Generators. a u ~ n l i e r a  . . . . . . . . .  

reactor 
Thermagrid 'ii8tili;iioa 'tri8yC'' ::: 

Metallarnical nrocrerq . . . . . . . .  Piant  . . . .  ' . . . . . . . . . . .  
Mo~lump c e n t r i f u ~ i ~ l  pump 
Morann Crnoible Co. Ltd. ; ~ r o u ' ;  profit 

Join with A E I  
Marannite carbon 'prod;& ::: ::: 

Morwell aas plant. Australia . . . . . .  
Motltl,roofing-wool process . . . . . .  
Motor., English Electric 'C' . . . . . .  
Uull.trd Ltd.. film scannlne "article 

Output BelgiGi ... 
Plant  ;xyansion in 1ta1T' ::1 ::: 

. . . . . . . . . . . .  Store, new 
Subsidy 161. 

Nitric tower for 1 ~ 1 ~ y l o ~ ' p l a ~ t  ... 
Noratom. sunnort for . . . . . . . . .  

Metulock process . . . . . . . . . .  
Metii1.r: Electro-clbonl>ci!l deposition. 

hooklet . . . . . . . . . . . . . .  
For  nucleilr energy, reaearol~ on ... 
Son-ferrous, for corroslnn resistance 
Poisoning by . . . . . . . . . . .  
Ksfrt~ctorv . . . . . . . . .  SO Piordac ~ t d : ; -  Submerged conversion 

unit 
vulcofiiran "' 1:: ::: ::: 1:: 

Xorth American Cyanamid ammonis 
& urea plant . . . . . . . . . . . .  

North Thames Gaa Board, sales ap- 

Metals and A1luy.r (Birnlingham) Ltd., 
extension to works . . . . . . .  

Methyl: Acrylate 
Bromide, for grou"hnut loe t~i"  ':' 
Butynol, US plnnt for . . . . . . . . .  
5-IIyrlroxy IS0 hutymte . . . .  
Pentyiiol. US produoer . . . . . .  

Metrol,olitnn-Vickers Electrical Co. 
Ltd.; Dillrnction equipment . . . . .  
Nlectranic instruments . . . . . . . . .  
Irradiation service 
Sew ;tddl.eas for trnnsfo;nler d&t. ::: 
Vapour phase chromatogrnph . . . . .  

Mexico; Caustio sods producer . . . . . .  
Chemical production in 1956 . . . . . .  
New chemical plant . . . . . . . .  

Meynell and Sons Ltd.. steam water 
heater, mark I V  . . . . . . . . . . . . .  

Mica iusula t~ng bricks . . . . . . . . .  
Microchemistry. 1958 aymposinm ... 
Mlorcacape; Automntic camera . . . . . .  

3-D, far contnmination in chemicals. 
metal fiawa etc. 

Electron inst'alled a t  u n i t e d '  ~ t & l  

- - 
snnlysar . . . . . . . . . . . .  762 
Film scanning particle nnalyser .. 
S e w  translator plant opened . . . . . .  

Yurex Ltd . ;  Expansion plans for tan- 
tnhum and niobium . . . . . . . . .  
Refrnctory metnls 

Murantrovd's S i ~ l t  nnd dhemii i l  c;.' 
Ltrl.: Cnuatie aogn outlets . . . . . .  
Sew l io~l id  chlor~ne plant 

Murphy Cl>emici~l Co. Ltd.. f; 
new offices ... 

Musprat. James, chemical' pioneer ::: 
Myrore Induatrinl and Tasting Labcra- 

tory Ltd.:,Silver jubilee plans ... 
Silver lubllee . . . . . . . . . . . .  

pointments 
Norwayj & USSR, dhemiiil  trade 1:: 

Chemlcnl lndustrv m . . . . . . . . .  
Researoh & train'me plans . . . . . .  

Sorwaod Technical College, courses ... 
Piovsdel Ltd. paint products . . . . . .  
Piozzle autonktlc self-close . . . . . .  
~ o z z l e b ,  sprny 
Nuclear: Deteotion &uipment :.'.' ::.' 

. . . . . . . . . . . . . . .  tries- 
Energy course, Hnrwell . . . . . .  
Energy for Europe . . . . . . . . .  
Rnerav. Norwegian c o m n a n ~  . . . . . .  
EquiBment E u k t o m  produiers plans 
Equipment, promot~ng exports of ... 

.Instrument comoanles meree . . . . . .  
'Particles, two new ones poitulated .. 

Nacrad Ltd., sequential precision pro- 
cess timer ... . . . . . . . .  762 
Saphthenntes, ?etki .;. . . . .  46-3 

betn-Nuphthylnmme carclnogenlc 
1-(1-~aphthy1)-2-thidurea, dangers of 247 

Nucbar  Dower course a t  Immria l  
Cos. . . . . . . . . . . . . . . . . .  
Field . . . . . . . . . . . . . . .  
Interference . . . . . . . . . . .  

Micromet for scale prevention . . . . . .  

College - Power doubl.=h . . . . . . . . . " .  
Power station f o r ' ~ r a d w e l 1  ::: ::: . . . . . .  Power station, India's first 



Radiation laboratories for Texaco Re- 
search centre . . . . . . . . . . . .  1050 

Reaction, catalysed . . . . . . .  85 
Reaction, new . . . . . . . .  85 
Reactor. Armour Research faiindit- 

Palmer, Mnnn & Co. 1.td.. new install- 
ations 

P i ~ n s x  ~ q u i p m e n t  " ~ t ~ l . :  ~ u & m s t i c  
oo~!nting ,equipment 
So~nt~l la t lon  oastle an> c G n t i n g  

Physicnl Society Exhibition; Opened 
by ,Prof. P .  M. 8. Blackett ... 501. 553 

P h y s ~ c ~ s t a ,  allortnfie of ... i53 
I'hysiachemicnl methoda; & "recent 

;L ~,plications . . . . . . . . .  1107 
Dr. It. L. M. ~ y n p e  on . . . . . . .  1107 

P l r t i l r ~ ~  0f t k l ~  YeRT (195C) . . . . .  77, 84 
I'icrnent, runt inllihiting . . . . . . . . .  42.3 
I'iwmentu; Far  palnta . . . . . . .  425 

bf?t;tllic load 4.9 
l'ilh~naton ~ r o t l r e r s '  ~ t d . .  'icauire 

h lcn~ho , Chao~ical Engineering Ltd. 933 
I'lolleor zinc rcsinnte R:ll . . . .  4.21 

. . . . . . .  I'lpe urotection tapes 987 
I'lllerazinc derivatives, new . . . . . .  9:10 
I'itcil; As fuel, lipuld . . . . . .  157 

Controller 127 
I>ltcl~blcndo deliasit ' l l h o ~ e ~ i ; ~  ::: ::: 
l>li~nstte Rowage syitem . . . . . . . .  i 03  
l'l&~nnnir Ltd. . . . . . . . .  763 
1'I:cnt; Fi~bricated, by Wm. Xeill and 

Son (St. Ilelens) Ltd. . . . . . . . . .  552 
Nutriton tr;lcc elements in . . . . .  326 
~citling-u'p chernic.31 . . . . .  924. 925 

I'li~*tnnol Ltd.. ntyrcnntcd alkyd resins 427 
l'lnstlclsers: For oalnt formrtlntions . . 426 

equipment 
Panorimla Equipm;nt ~ t d . .  5&aeg& 

. . . . . . . . .  duat reapirntor 
Papor; Socks l~roduction record, multi- 

wsll 
~ y u t h e t i c  fiGe "' " '" .'' 

Purnthnon, toxicity '2 ::: ::: : I '  
P.mliinson 6; Cowan 

Industrinl Prodllcts, I<& en6 flow 
meter 

~nrli:tmentnry;"& srikntific Con;nlitte 
Work of . . . . . . . . . .  
Sews . . . . . . . . . .  

Pitrticle; Annlyeer. film scanning . . 

tion 
Reaearch; centre tor vkiezuei i  

. . . . . .  Centre New Jersey 
Europ;an orgnnisntion for ... 

... Programme, European 
institute plunnetl in UK ... 
Reactor for Union Carhido 

. . . . . . . . .  Carbon Carp. 
Nuolides chart, 2nd edit. publishe 
Nuodex Ltd. ... 
Nylon Finish for cottons"' ::: 

. . . . . .  For  industrial purposes 

... Xew uses in industry 
Plants In Cnnadn by Du ~ o n i '  

. . . . . .  l u b e s  for hot wuter 
Counter & sizrr. t~utonlntic 
Pntoltt for lit-tic release iug 

~ a t o l t . ; ;  ~ ~ , ~ J ' ~ ~ : i t l o " ,  t ~ m e - l a g  
A~,~,licatlnns, wn~t ing pcnod 
Bill pnsilecl . . . . . . . . .  
Lnw. lti~linn drnlt 
Suclear rosenrch . . . . . .  

Paxinan pre-cast filter 
Pochiney snles & cnp:,city 
Pentirlyn 830 & 856 .. 
Panicillin; Ali~m~fecture l i d i n  

enis 
in 
for 

Oakland Metnl Co. Ltd., granulated 
aluminium . . . . . . . . . . . . . . .  ill 

... Octnkis (2-hydroxy-pro yl) sucrose 1050 
Oqtamethsl pyrophosp&oramide, toxic- 

I ~ Y  of . . . . . . . . . . . . . . . . . .  248 
Oertling, L. Ltd.;  analytical bnlnnccs 

50G,1121 
One-pan chemical balances 762 

Ohio-Apex Division of Food ~nciline;; 
... & Chemical Corp., products of 165 

Oil; Additives, new . . . . . . . . .  802 
Analys~a by Geiger counter . . . . .  841 
& Colaur Chemists' Association; 

Biennial conference . . . . . . . .  931 
Exhibition opened ... 463 
Exhibition, reoord atik;ldanri ... 500 
Exhlbits . . . . . . . . . . . .  423, 437 
1,ondon section meeting report ... 421 
Titles of papers for conference ... 157 

Conditioner, B o w e r  . . . . . . . . .  125 
Control system ... 679 
Enoxidised vegetai;ie "' "' 423 
Flllus on sl~own to ~ h e i 1  e&;loye& 1048 
Firing couraes, NIFES . . . . . . . . .  374 
For alkyds . . . . . . . . . . . . . . .  4213 
For Europe US . . . . . . . . . . . .  378 
From ~ l b e r i a  tar sands . . . . . . . . .  254 

. . . . . .  Gasification plant, ICI's 752 
Immersion bottle . . . . . . . . . . . .  249 
lmporta, prude . . . . . . . . . . . .  257 
I n  Nigeria ... . . . . . .  11 
llefincry to expand; '~hai ihnd .. 253 

Olin Mnthieson Corp.; Expands 
chlorine-caustic ~ o d a  plant . . . . . .  713 
First quarter sales .. 851 
Farm internatlonnl corDbrstioi ... 886 

. . 
S e w  el>oxy . . . . . . . . . . .  885 

l'I.~?ticr; "aainlt  corrosion . . . . . .  GO1 
k wlltcr aunnlv . . . . . . . . . . . .  154 
B corrosion- :.. . . . . . . . . . . . .  373 
Annu;~i lccture ... 472 
l3l:tnket to I,revent'evn"{rnti& .,. %(I 
I3rltiqll Stnnd;trd far testing . . . . . .  1.24 

Synthesised 
~entncltloronitrobenZPne "' " . . . .  "' 

. . . . . . . . . . .  Pent:~orstliritol 
Pelltoll 
~erflnoronlkan~'sul~~i~bnic'~cid : : 1:: 
Perkin ;  Centenitry Trust Alvards ... 

-1Elrnor Carp.. vanour frnctotneter 
154B 

Perkine CME 'itd.,'oil-fi;& bo?lers :.: 
Permutit  Co. ;  Annunl report for 195G 
Portnl~le Dcmiarolit plant. hlnrk V ... 
I'eroxy titnnium oxalnte . . . . . . .  
l'est control by cobnlt-60 . . . . . . .  
Pesticide rrlnnufncture & rcqt t i ro~~~ents .  

Brnzil 
Pestle & 111ortG grinder .'.'.' 

"' "' 

Phcaols, ssterificntlon of by: liexi: 
nletllyleno l : 6  rllc;rrboxylic ncld 

Petra-Chem Development Co.. of I% 
Pctrachem~cnl; Development. Hmzil ... 

Developments a t  Fawley . . . . . .  
Develogments Japan 
Expnnsion at 'wesserlini '  1 : :  ::: 
Industry, Brazil . . . . . . . . . . .  
Industry, Canada. 
Institute devc1oument.i 'in ve&ruek 

Hriti.ill Stitndurd an electrienl propor- 
tics of . . . . . . . . . . . . . . .  @48 

-Conlr,i, ntecl I~roress . . . . . . . .  4Yi 
I ~ : x l ~ ~ b ~ t ~ a a .  !~tcrnntionol British . . 89 
I'nctors for ltllndrain . . . . . . . .  601 
I;rcnch . . . . . . . . . . . . . .  333 
From aucur . . . . . . . . .  G C ?  
(;Ins8 relnforccd . . . . .  289 
(:r:inulea, freeze armding for . . . . . .  771 
Indllatry; i\natrall.z . . . . .  833 

t i  . . . . . . . . . . . .  333 
Dat-11 . . . . . . . . . . . . . .  333 
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