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The design and construction of every modern Precision Balance 
manifests the influence that STANTONS have exerted during 

the past few years. 

STANTON were with : Synthetic Sapphire (Corundum) 
Planes 
Full weight-loading balances in 
Britain 
Balances with a special application 
e.g. Gas Density Determination, 
Thermo Recording Work, Remote 
Control Work 

copoc1ty 2OOg. 
Sensrt~v~cy O.lmg. per 3 divisron 

eading from graticule screen 
ideal position ; stainless steel 

ns with spring loaded adjustable 
pan stops ; selected agate knife 
erlves t s v n t h ~ t i r  cannhire (mr- 

weights required. 

Model B.A.9. 
copacrry : 200g. 

Sensitivitv : O.lme. ber & divistan ..- - 
Reading from ideally placed 
graticuie screen ; stainless 
steel pans with spring 
loaded adjustable pan 
stops ; selected agate knife 
edges ; synthetic sapphire 
(corundum) planes external 
weight loading up to zoog. ; 
balance incorporating a set 
of stainlcss steel weights 
adjusted to NPL Class 
"A" tole1 cnse. 

+ 
Stanton Elaiunce's a i e  sticketfby feading laboratory furnishers 

Stanton Instruments Ltd., 119 Oxford St., London, W.I.  Gerrard 7533-4. 
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Whatever your storage problem, 
DEWCO can build a tank to solve 
it. We design and construct to  
individual specifications and needs. 
Our experienced Design Depart- 
ment is ready to help you and our 
complete engineering facilities are 
equipped to produce a very wide 
range of heavy steel fabrications. 

DEWCO have pioneered the tech- 
nique of manufacture in COLCLAD 
steel - stronger and more durable 
than ordinary stainless steel, yet 
costing less -of particular interest 
to  the chemical industry. 

your jobs for phosphatising. 
We have one of the largest 
plants in the country. We also 
undertake nickel and chrome 
plating and metal spraying. 

r -. -- .--- 7 

dlnm ( 
GENERAL ENGINEERS BELL 

Telephone : Bellshill 238113 Teleg~ 
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TH I S apparatus constitutes the ideal flexible diffraction machine. 
With a power unit rated at 60 kvp. 20 ma. any of the modem 
technique can be readily employed Among the many applications 
for this machine :- 

CHEMICAL IDENTIFICATION . PHASE ANALYSIS a SOLID SOLUBILITY STUDY SINGLE CRYSTAL 
STUDIES . PARTICLE SIZE MEASUREMENTS . METALLOGRAPHIC STUDIES - MOLECULAR WEIGHT 
DETERMINATION . STRUCTURE IDENTIFICATION . STRESS ANALYSIS FIBRE STUDIES - PROCESS 

CONTROL . ORIENTATION STUDIES 

PRECISION MADE GENEROUSLY RATED . ALWAYS READY FOR USE 

Fully descriptive catalogue on request. 

PH I L I  PS ELECTRICAL - L I M I T E D  

Manufacturers of: 
INDUSTRIAL X-RAY EQUIPMENT . LAMPS AND LIGHTING BQUIPMHNT SOUND AMPLIFYING BQUIPMXNT 
MAGNBTIC FILTERS BATTERY CHARGERS AND RECTIFIERS . CAPACITORS AND MOTRONIC BQUIPMENT 

HIGH PRBQUBNCY GENERATORS 

PHILIPS ELECTRICAL LIMITED. X-RAY DEPT.. CENTURY HOUSE. SHAFTESBURY AVENUE, 
LONDON.  W.C.2. 
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PAPER MAKING WATER PURIFICATION 

The above are but a few of the main uses 
of ALUMINIUM SULPHATE. W e  should be 
pleased to supply further details on request 

LANCASHIRE. Telephone : Widnes 2275 
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Member of (LONDON) LTD. - Laboratory Fittings Division 

FRESHWATER RD., CHADWELL HEATH, ESSEX 
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NANSA H.S. FLAKE, a highly 
concentrated Dodecyl Benzene I 

Sodium Sulphonate, is a most 
efficient and economicd raw 

material for a very wide range 
I' 

i 
of domestic and industrial detergents. 

I t  is ensily reronstit,utetl into a paste, which can be used for the 
mmufac~ture of spray-dried detergents of every type. I t  lends 
itself re~tiily to tlra preparation of homogeneous blends, and 
hris remrtrkahle fonming c r tp~ i t~y .  

* C H A R A C T E R I S T 1 C S : L i g h t  cream crisp flake. Faint 
characteristic odonr. Blends re~dily with diluents and 
builders. Has good lime soap dispersion and wetting 
properties, and high foaming capacity. Effective in hot 
and cold cleaning. Easy to store, handle and weigh. 
Cheaper to tranuport than liquids. 

AGENTS AND OFFICES IN PRlNClPAL CiTlES OF THE WORLD 

MARCHON PRODUCTS LTD. Head Office: Whitehaven Telephone: Whitehaven 650-1-2 & 7979-9 (6 lines) 
Telegrams: Marchonpro. Whitehaven - London Office: 140 Park Lane. W.l Telephone: Mayfair 7385-6-7 

Telegrams: Marchonpro. Audley, London. 

Manufacturers o f  fatty alcohol sulphates (EMPICOLS), emulsifiers (EMPILANS), self-emulsifying waxes 
(EMPIWAXES) alkyl aryl sulphonates (NANSAS) and other detergent bases. activators and emulsifiers in powder. 

paste and liquid forms. and other industrial chemicals. 
M l R  407,l fl 
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UR MODERN LABORATORIES are individually planned and 
O d e s i g n e d  for their particular purposes in  Research. Industry and 
Education. Sixty years' widespread experience enables us t o  offer 
suggestions and designs based on the best of present-day develop- 
ments. W e  utilise results of established motion study researches 
in  planning our laboratories : for eliminating unnecessary walking 
and transport ; for comfortable seating ; t o  minimize body move-. 
ments ; and for glarefree lighting and efficient ventilation. O u r  
fitments. allow for easy dusting and cleaning, ease of accessibility 
and abundant storage space. They can be planned wi th  a view t o  
future re-arrangement. 

Our  Technical Department is always available for free consultation 
and advice. 

Some Laboratories recently equipped by us are : 

Research and Routine .......................................... The Distillers Co. Ltd., Penicillin Factory, Speke 
., ,, ,. .......................................... Newton Chambers & Co. Ltd.. Thornclife. 

Oi l  ............................................................. C. C. Wakefield & Co. Ltd., Hayes and Stanlow. 
General and Routine .......................................... The Express Dairy Co. Ltd.. London. 

I 
Production ...................................................... I .  Lyons & Co. Ltd.. London. 

Penicillin Routine and Research, Biochernicol ............ Glaxo Laboratories Ltd.. Greenford. Warford 
London. Barnord Castle and Aylesbury. 

Research and Bacteriological .................................... International Chemical Co. Ltd.. London. 
Oil .................................................................. Dussek Bras. & Co. Ltd., Crayford. 

CYARFLES HEBRSBN & CO LTD 
68 WILLOW WALK BERMONDSEY LONDON S*E-I 

BERmondsey 4494 (4 lines) 
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t When it's a question of 

- 
Telephone: REGent 3406 Telegrams: NEGRETTI, PICCY. LONDON 

Mercury .#n Steel Re- ' BRANCHES: 
cording Thermometer Birm~ngham, Cardiff, Glasgow. Leeds. Mancbester, Nottingham. Agents or Subtidbriu in morz countria 
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" Metalock " is the Trade Mark o f  the Metalock Repair Service, Inc.. Long hland City, 
New York. for the special alloy strips used i n  machinery repairs. id 

Used and approved by leading firms throughout the world 

I / 

1 1  N O  DISMANTLING - N O  REASSEMBLING 

I 

GUARANTEED REPAIRS 
CARRIED OUT ON SITE 

SUCCESSFUL REPAIRS FOR 

Imperial Chemical Industries Ltd. 
Iraq Petroleum Co. Ltd. 
Midland Tar Disti l lers Ltd. 
National Benzole Co. Ltd. 
The South Bank Chemical Co. Ltd. 
Esso Transportation Co. Ltd. 

i l BRITISH DEPOTS 
BRISTOL Bristol 26741 GLASGOW City 7203 
CARDIFF Cardiff 2971 9 N EWCASTLE Newcastle 24808 
COVENTRY Coventry 2469 GRIMSBY Grirnsby 56499 

LIVERPOOL Central 3820 

I I M ETA LOCK organisations in the following countries :- 

Australia. Austria. Benelux, Cyprus. Syria and the Lebanon, 
Denmark, East Africa, Eire, France. Germany, India, Italy. Malaya 
Peninsula. Morocco, New Zealand, Norway, Pakistan. Portugal and 
Spain. South Africa, Sweden. U.S.A. 

METALOCK (BRITAIN) LIMITED 
GRAND BUILDINGS TRAFALGAR SQUARE . LONDON, W.C.2. 
Telephone : WHltehall 4803. 5901/2 Cables : Metlokast, Rand, London 
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THE G E l G Y  C O M P A N V  LTD.. R h o d e s .  Medd le ton . .  M A N C H E S T E R  
Telephone Miqleton 3644 Telegrams Geigy. Maddleton. Mancherter 
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LO'~"i4i ;J R [ )  IvlERTON. I ONDON. SWl9 
' t l iP l~Oi . , I  PJIJMr't'( L l G i  r v  ?461 4 CONV8NTK)N 
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Can you spot the sheep 
'?b 

in wolf's clothing? 44, 
411h 

level, of course. It is used is a catalyst Carrie; in the 

for removing unwanted production of P.V.C. Wherever 

smeb and tastes from Active Carbon comes in useful, 

food and beverages, for you'll find that the people who 

purifying water, clarifying know all about it are. . . 

SUTCLIFFE 
S P E A K M A N  

SYXLIFFE SPEAXMAN AND COMPANY LIMITED - LEIGH LANCASHIRB - Telephone: U g h  94 

London Office: 2 C a x t o n  S t r e e t .  W e s t m i n s t e r ,  S .W.1 .  T e l e p h o n e :  Abbey 3085 
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' BAKER PLATINUM 

11 w FOR THE DETECTION AND 

lr 3 CONTINUOUS MEASUREMENT 

I OF TRACES OF OXYGEN 

AND HYDROGEN IN GASES 

During recent years many industries have 
sought a practical and accurate means for 
detecting and measuring small quantities of 
oxygen present as an impurity in other gases. 
The Deoxo Indicator has been designed to 
supply this need. Ruggedly constructed and 
capable of operation for long periods with 
little or no attention, the instrument is suited 

both to industrial and to laboratory use. It indicates the presence of from 
0.001 Y,, to I ?,, oxygen in inert gases, hydrogen, nitrogen, carbon dioxide and 
saturated hydrocarbon gases. The accuracy of indication is conservatively 
estimated at i2"/ of the value of full-scale reading. 

The Deoxo Indicator may be used to detect and measure hydrogen (instead 
of oxygen) impurity in inert gases, nitrogen, carbon dioxide and saturated 
hydrocarbon gases. 

* A copy of the illustrated leaflet giving full details of 
the Deoxo Indicator will be forwarded on request. 
Technical representatives are always available Jbr 
consulr~tion and advice. 

BAKER PLATINUM LTD. 52 High Holborn, London, W.C.1 CHAnccry 8711 - 
Originators of the ' Deoxo ' process for catalvtic gas purification 
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THE CK DOSIMETER 

a radiation monitor for personal use 

THE CK DOSIMETER is a personal monitor for indicating 
the integrated doses of Gamma and Hard X-ray radiation 
received by an individual. It is shaped like a fountain pen 
and conveniently carried in the pocket. The accumulated 
radiation exposure is determined by holding the Dosimeter 
to the eye and viewing the position of an internal fibre on a 
graticule calibrated from zero to 500 milli-roentgens in 25 mr 
steps. For further particulars of this instrument please write to: 

A Company within the J. Arthur Rank Organisahon 

WORSLEY BRIDGE ROAD - L O N D O N  SE26  

Telephone : HITher Green 4600 
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THIRTY YEARS' DEVELOPMENT 

Is it surprising therefore, that we believe it to be the best production thermostat in the world. 

The NEW T & M X 27- 
CONSTANT TEMPERATURE BATH 

N O T  MERELY BETTER - T H E  PRICE IS ALSO L O W E R  

This new version of the T & M S.427 is a complete redesign, incorporating many of the special 
features of the "Research" bath which has led the world for accuracy for 10 years (&0.00I0C 
o r  better at 100°C). 
It incorporates the glandless pump, the all mercury U tube regulator with infra red heat 
feed back and can also have (as an extra) the  automatic boost control. 

I T  WORKS W I T H  O I L  O R  WATER U P  T O  120°C 
(OR D O W N  T O  -20°C.) 

I T  IS GUARANTEED T O  GIVE lt0.0I0C at 100°C (or better). 

C C Service to Science" 

TOWNSON & MERCER LTD. 
C R O Y D O N  - - - E N G L A N D  

I Telephone : THOrnton Heath 6262 
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PHARMACEUTICAL LABORATORIES GEIGY LTD. 1 

Rhodes, Middleton,. MANCHESTER 
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FLUORSPAR ACID GRADE 

METALLURGICAL GRADES 

LEADslZlNC CONCENTRATES , 

E Y A M .  N r .  S H E F F I E L D  - T E L E P ~ O N E :  111. 1 8 1 - 2 8 2  
T E L E G R A M S :  ' F L U O R I D E S "  

FOR 
N‘?HF, 93/75 f WOOD PRESERVATIVES 

@m#rn- 
NH HF 9 5 / 9 6  

GLASS ETCHING . LAUNDRY ~~~~~~~ SOURS METAL FLUXES 
K H F  96 98 FUNGICIDES Etc. 
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If you've a piping problem, whistle for Wilkinsons. 
They're sure to have just the hose you need. For Wilkinson 
Flexible hoses are  designed for every piping purpose-from 
loading petrol or acid to pumping air  or abrasives-to mentio 
only a few. And they're capable of withstanding quite 
a range of high pressure and temperatures a s  well 
as being proof against corrosion. That is  why the 
makers of Daimler cars and H.M. Minesweepers 
and M.T.B's are among the 
many who insist on 
Wilkinson flexible 
hose. 

ABRASION-RESISTANT 
(Flerater - Class D) 
Ranges from a light. highly 
flexlble rubber hose -suitable 
for alr-ductlw. a i r  conditioning 
( l -  to 4- bore) :-to special Linatex 
lined va r i e t i e s  for handl ing 
abrasives. shot o r  sand for shot 
blasting (up to  8- bore). 

CORROSION-RESISTANT 
(Flcxatex - Plasttc Hosc) 
Flexible hose made from selected 
grades of plastic. Reslsts the 
corrosive effects of oils and most 
chemicals. Used extensively in 
the construction of H.M. Mine- 
sweepers. high quality cars and 
for many industrial purposes. 
Bore 1' to 3'. 

FUEL-RESISTANT 
(Flylite - Synthetic Hose) 
Synthetic hoses designed t o  
convey the more searching class 
of petrols,oils and fuels a t  higher e to-day for full 

ils. Or Zmhaps  vou temperatures  and pressures. 

Id care to discuss Bore I' t o  2'. 

resident engineer i n  your 
district ? 

WlLKlNSON RUBBER LINATEX LTD., FRIMLEY ROAD, CAMBERLEY, SURREY 
Telephone : Camberley IS95 

Also makers of Linatex, the Linatex Ball Mill. the Linatex Pump, Linatex Tank and 
Pipe Linings and the Linatex Safety Valve. 

F 4 
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M I C R O  
A N D 

S E M I -  
M I C R O  

A N D 

A S S A Y  
BALANCES 

W e do not  promise you the most beautifully finished 

balance on the market, though we are justifiably proud 
o f  our  finish. W e  do not  promise you a galaxy of 
gadgets, though our  instruments are up to the minute, 
but WE DO PROMISE a balance to give you a first-class 
and reliable performance, and our interested service 
and attention at any time. 

W r i t e  for particulars 

Manufactured throughout by 

WILLIAM A. WEBB, LTD. 
1-9, PERRYMANS FARM ZROAD, 
NEWBURY PARK, ILFORD, ESSEX. 

Tele~hone : Valentzne 6370 Telegrams : Accuracy, Zlford. 
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EVERED AND COMPANY LIMITED 
S U R R E Y  W O R K S  S M E T H W I C K  4 0 .  S T A F F O R D S H I R E  
London of ice:  23 Albernarle St., W.I. Scottish Of f ice:  341 Central Chambers, 93 Hope St., Glasgow, C.2 
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I * exceptional sensitivity 

7 

Chart Mechanism 1 
Compact, removable without disturbing the 
electrical movement and can be re-loaded with 
ease and safety. 
Available over the full range of power 
requirements and tachometers. Also available 
in special forms for telecommunication and 
electronic service. Standard designs for 
Switchboard mounting or portable work are 
available for quick delivery. 

BROADHEATH, ALTRINCHAM, CHESHIRE 'v%&n. 
Telephoner : Altrincham 3221 (4 liner) Telegrams ond Cables: Clrrcalc. Alrrincham 

LONDON OFFICE: 28 VICTORIA STREET. LONDON. S.W.1. 
Telephoner : ABBey 5148 and 2783 Telegrams: Cirrcale. Sowerr. London Cobler : Cirrcale. London 
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ALGlNATES 
~he'salts of alginic acid which are most widely used in Industry are: 

MANUCOL food/pharmaceutical sodium alginate; MANUTEX technical 

sodium alginate; COLLATEX ammonium alginate. 

T h e  products can be supplied jn various ranges ?f viscosity, and in their 

may applicatiom, their function is  usual$^ thot ?f aabilising, thickening, 

gelling, suspending or film forming. 

Samples and technical data on request. 

ALGINATE I N D U S T R I E S  
L l M I T E D  

Walter House, Bedford Street, Strand, London, W.C.2 
TELEPHONE: T E M P L E  B A R  0451 

E LC0  NT RO L Automatic a eve^ control 
is a simple system of pump, 
valve and signal control for 
any liquid except nearinsul- 
ators. 
The probe circuit cames a 
minute A.C. current a t  a 
nominal voltage (about, 15v.). 
Probe fittings available for a 
wide range of pressures and 
temperatures as well as for 
imlnersion where necessary. 
The system provides a most 
important all-round "fail-to- 
safety" feature-it can be 
arranged to leave the controlled 
circuit either "open" or 
"closed" in the event of 
breakdown. 
IJnaffected by dirt or sludge 
depositing in the probes, a t ~ d  
suitable for town or distilled 
water, condensate, sewage,, 
effluent, and a wide range of 
other liquids and their foams. 

r.... Control Units from f l l . 5 . 0  - Probe fillings fov bore holes, open vessels and presstrrised uessds as required. 
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F O S T E R  
P Y R O M E T E R S  

FOR 
RELIABILITY 

nrol  R~corrlrr A N D  

5. Scale Ctrcular 
SERVICE 

Wall Tbpe Indrcator 

For over 40 years we have specialised in 
the design, production and appl~cation of 
pyrometers. This experience has enabled 
us to produce a range of ~nstruments to 
satisfy the needs of-  practically every 
modern industrial process. Your problem 
in pyrometry is our problem and, havlng 
solved it, we ensure that the instruments 
supplied continue to give satisfactory and 
reliable service. 

1 0  Jcalr klrr\lt-morr~rlr~rp I ~ r d ~ ~ a t o r  

Also makers of the FOSTER INTROSCOPE for internal examination: 

FOSTER INSTRUMENT CO. LTD. 
LETCHWORTH, HERTS. 

Telephone . LETCHWORTH 984 (3 I~neq) Telegrams . RESILIA, LETCHWORTH 
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Cathode Ray P O L A R O G R A P H  
-for Accurate and speedy Analysis 

METALLURGICAL . INORGANIC ORGANIC 
BIOCHEMICAL QUALITATIVE - QUANTITATIVE 

ROUTINE - SPECIAL RESEARCH 

Since its invention by Heyrovsky in 1925 
the Polarograph has established itself as 
an essential tool in many Analytical 
Laboratories all over the world. 

The Cathode Ray Polarograph greatly 
extends the scope of the polarographic 
technique. Its increased sensitivity, resolu- 
tion and speed reduce the &mount of 
chemical separation and concentration re- 
quired and make possible many determina- 
tions which cannot be carried out in any 
other way. Writ 

S O U T H E R N  I N S T R U M E N T S  L I M I T E D  
SPECIAL PRODUCTS DIVISION 

C A M B E R L E Y  S U R R E Y  Telephone : Camberley 2230 (3 lines) 

al l  Laboratory purp 

Glass sheathed Insulated 

made to Standard Speci- 
fications for scientific re 

All types of Precision Hydrometers 

G. H. ZEAL, LTD., 
228316 LOMBARD RD., MORDEN RD., LONDON, S.W.19 London 



26 June 1954 THE CHEMICAL AGE 143 



1404 THE CHEMICAL AGE 26 June 1954 

r 

JUDACTAN 
ANALYTICAL 

REAGENTS 
WITH 

ACTUAL 
BATCH 

ANALYSIS 

L A B O R A T O R Y  
F U R N I S H E R S  

CHEMICALS and ACIDS 
for 

LABORATORIES & WORKS 

SCIENTIFIC GLASSWARE 
and 

APPARATUS 

KERNICK & SON LTD. 
9-13 MOlRA TERRACE, 

CARDIFF 
Phone & 'Grams : Cardiff 26128 (2 lines) 

Comple te ly  splnnhlcss in  oporation- 
The ALL FlLM FLOW induced draught Cooling Tower is ideal for most cooling processes 

FlLM COOLING TOWERS ( 1  925) LIMITED 
L I O N E L  R O A D  K E W  B R I D G E  B R E N T F O R D  M I D D L E S E X  
Telephone : Chiswick 295314 Telegrams : Aloof. Westphone, London 
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Ferranti Portable Viscometer 
FOR INDUSTRIAL 

A N D  LABORATORY USE 
This instrument, developed for indus- 
trial use with laboratorv standards of 
accuracy, gives a rapid continuous 
evaluation of the viscosity and flow 
properties of liquids or semi-liquids. A 
maximum indicating friction pointer is 
provided for use with thixotropic 
liquids. Each model is mains-operated 
with quick-change 3 or 5 speed gear box 
and sets of interchangeable inner 
cylinders. Weight approx. 4-lh. 
Write for list IN. 125. 

MODEL VL FOR LOW VIS- 
COSITIES (readings from 0-625 
centipoises) 

MODEL VM FOR MEDIUM 
VISCOSITIES (readings from 
0-13,~oo centipoises) Special cylinders are avail- 

MODEL VH FOR HIGH VIS- 
able to cower most industrial 
marerials and conditions 

C O S I T I E S  ( r e a d i n g s  f r o m  
(Wrire for list IN. 125) 

0-~o,ooo,ooo centipoises) 

F E R R A N T I - S H I R L E Y  C O N E  A N D  P L A T E  
VISCOMETER 

The design features include 

constant shear rate and 

shear stress throughout the 

fluid sample, which may 

have a volume of1 ess than 0.1 cm3 and a mean layer thickness of 0.001 in. 

The rate of shear is continuously variable over the range 0-25,000 sec-'. A 

wide range of direct viscosity readings can be obtained (Write for list IN. 126) 
F E R U n  

Head Office and Works : HOLLINWOOD, LANCASHIRE 
London Office : KERN HOUSE,  36 KINGSWAY, W.C.2 

F1139 
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The century-long experience of Johnson Matthey in 
both the manufacture and use of platinum apparatus, 
coupled with craftsmanship of the highest order, 
provides a guarantee of quality in all JMC platinum 
ware. Good design, close attention to dimensional 
accuracy and the highest standards of finish are 
combined to produce units excellently matched to 
their duties and of robust construction for long, 
trouble-free service. 

Specialired Products of 

Catalogues 1710 and 1720 are free on request Johnson (e 
Matthey 

JOHNSON. MATTHEY & CO., LIMITED. HATTON GARDEN. LONDON, E.C.1 
Telephone: HOLborn 6989. Vittoria St.. Birmingham I. Telephone: Central 8004. 75-79 Eyrc St.. Shefield I. Telephone: 29212 
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WIREWORK 
and 

WOVEN WIRE 
Sieving Window Guards 
Screening Machinery Guards 
Strainers Baskets 
Wire Brushes, etc. Trays, etc. 

Chain Link Fencing 

F. W. POTTER & SOAR LTD. 
PHlPP STREET - - LONDON, E.C.2 

Telephone-Bishopsgate 2177 

EIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~IIIIIIIIII~IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ - - - 
6 

- - 
Z - MAKERS OF ALL KINDS OF - - - 
E APPARATUS FOR RESEARCH - - - - 
E - AND WORKS LABORATORIES - - - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - 

STANDARD E - 
GROUND JOINTS - -- - 

LIQUID AIR FLASKS AND 2 - - - 
CYLINDERS, THERMOMETERS 5 - - - 

- - - - BEAKERS, FLASKS AND GRADUATED WARE - - - - - - 
= 2 7 0  - O X F O R D  R D .  M A N C H E S T E R  1 3 ,  - - 
EIIIIIIIIIIIIIIIIINIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~ 
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various types and capacities of heads and other accessories has been 
carried as far as possible. A copy of MSE Publication 888, giving a 
brief review of the complete range of MSE Centrifuge models, gladly 

I supplied on request. 

* NEW : M S E  1rar.c. iust intro(hrcr,rl Higlr-speed "Swing-out" Haads that 
are firllv enclosed anti strcanrlined,'hm.e "st i l l  air" interiors and turn at thc 
hi,qlr .sp(,cds ~ io rn ia l l j ~  as~ociated on&. ~vitlr tkc. fastest t jpes of angle head. 
Tlrc:,, briny ~rvith them tlre iric~.~tir?ral~le c2.rtr.n ac/vanta~g.~e of horizontal sell- 
ir~rcwtatioti at these speeds and .sliortlr/ open up rlelr, possibilitit>s irr nmrijv 
rcscarch oct i~~it ies. 

MSE I-lc~rnogenicers have been specially developed for laboratory use. and cover a11 
lahoratory rn~xing, homogenising and macerating requirements for quantities from 3c.c. 
up t o  I litre. with facilities for temperature control when required. Ask'for MSEBullelirr 
.YII. 1.31. 

MEASURING & SCl'ENTIFIC EQUIPMENT LTD. 
S P E N S E : R  S T R E E T ,  L O N D O N .  S . W . I .  V I C t o r i a  5 4 2 6  
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CURRENT: A.C. and D.C. 0 to 10 amps. 
VOLTAGE: A.C. and D.C. 0 to 1.000 volts. 
RESISTANCE: U p  to 40 megohms. 
CAPACITY: '01 to 20 mFds. 
AUDIO-FREQUENCY POWER OUTPUT: 

0-2 watts. 
DECIBELS: -25Db. to + 16Db. 

Various accessories are available /or ex- 
lending the mide ronges ot measrrremenrs. 

 MODE^ 7 U n i v e r s a l  

The world's most widely used combination electrical 
measuring instrument. It provides. SO ranges of 
readings on a 5-inch hand calibrated scale fitted with 
an anti-parallax mirror. The movement is effectively 
damped to facilitate reading. The meter will differen- 
tiate between A.C. and D.C. supply, the switching 
being electrically interlocked. The total resistance of 
the meter is 500,000 ohms. The instrument is self- 
contained, compact and portable, and is protected by 
an automatic cut-out against damage through inadver- 
tent application of overload. Power Factor and 
Power can be measured in A.C. circuits by means of 
an external accessory (the Universal AvoMeter Power 
Factor and Wattage Unit). 

f 19:IOs. 
Size: 8" x 7t" .* 4%" 

Weight 6: Ibs. (including leads). 

The 'DOUGLAS' 
Fully Automatic 

MULTI-WINDER 
Specially developed for the high-speed prodnction of 
large quantities of roils with (Ir withttr~t paper inter- 
leaving. I t  will produre roond. square or rectangular 
roils rrp to 6 inrhes earh in length iind np to 44 inches 
diameter. As  miany as twelve smirller coils ran be wonnd 
s i m ~ d t a n e o n s l ~  within the total irv;iilol~le winding 
length of 15 inches ;rt headstork ~ ~ p e e d s  of hetwern 600 
and 2,000 r.p.m. The m;irl~ine is fitted with a rapid- 
change gearlwx which provide3 153 different traverse 
speeds. I t  reduces the settinc-up time and also enables 
adjrrstments t o  be made for vitrying d i i ~ n ~ r t r r s  of wire 
which nriay occur during the winding of ;I b;rtrh of roily. 

Tu>e?rry-seven drfferenr Coil IT'inders and T a p r n ~  , 

Machines are illrrstrared in or~r  enlur~ed Caroloprre, 
a cop,y of which will be senr ro rrrreresred execrrrires 
011 appiicarion. 

A7M W 
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Type A Test Meter for the Laboratory 
A Meter whlch sets up ent~rc ly  new standards of accuracy In 
Engnneer~ng. Industrial and Medical Research. 

Type 6 Portable Test Meter 
For normal Works  tests, light weight, accurate, easily serviced 
and rnainralned. 

i 

PARKINSON & C O W A N  
INDUSTRIAL PRODUCTS 

( A  D I V I S I O N  O F  P A R K I N S O N  & C O W A N  LTD.) 

DEPT. 18, COllAGE LANE WORKS, CITY ROAD, 
LONDON, E.C. I. 

Phone: CLErkenwell 1766 

\ 1 N P E  B 

The CHADWICK * ADVANCED 
DESIGN 

The ideal microscope for low power work in 11 : . . -  :L: 

education and industry I 
Besides embodying several outstanding and interesting 

features, the CHADWICK illuminated microscope 

departs from the traditional pattern by its advanced design. 

I t  incorporates new illuminating features which 

will be standard on most microscopes in the 

future. Magnification,. 75 or:.\ 150. Other optical 
1 

equipment available for different magnifications. 

Literature gladly sent on request. 



1412 THE CHEMICAL ACE , 

THE RARER METALS 
THEIR OXIDES, SALTS, ALLOYS AND ORES 

also HIGH-GRADE QUARTZ PRODUCTS AND QUARTZ. APf'ARATC'S 

QUARTZ STILLS AND QUARTZ INFRA-RED DRIERS 

POLISHED QUARTZ CRUCIBLES, TRAYS and IGNITION BO.4TS 

HIGH VACUUM COATING PLANT 

HIGH VACUUM SINTERING PLANT 

VACUUM ARC-MELTING FURNACES FOR MANUFACTURIVC; REFK ACTOR\- 
M ETA LS 

HIGH VACUUM PUMPS 

plcasc, srrhrnit ,~.orn. itrr~ctiric~s ant/ pt.ohlc.rrn to 

N E W  METALS & CHEMICALS LTD. 
16, N O R T H U M B E R L A N D  A V E N U E ,  L O N D O N ,  W.C.? 

T~lc,plrone : WHltehall 0573 ( 5  lines) . Crrhlcs : Newrnet, London 

International TELEX : London 801 6 
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SCIENTIFIC 

i 
BALANCES IIIP CIRCLES 

1 
b 4 

GALVANOME rERS 
i PRIMARY CELLS KERR CELLS 1 
b 4 
b UL'TRA-SONIC GENERATORS 4 
b 1 
b 
b 

POLARIMETEKS OPI'ICAL BENCHES 4 , 
i SPECTROMETERS SPECTROSCOI>ES I 
b 
b ELECTROSTATIC FIELD APPARATUS 

4 
4 

i WIMSHURST Mt4CHINE 1 
b I 
b 4 
) Further pnrricirlars of any of  the above itlstrlr111cnt.e  ill he .c.c11t on request 4 
b 4 
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Removal of 

INDUSTRIAL 
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Pve pH mmaasttring equiptrretrt is troto being usen in rnattv /ields zohere accuracy, 
stabilitv anti ease of operarior~ are the overridinn criteria. The  elecrronic unit, which . 
forn~s the basis of rlje IJye pH metering ran,qe, has been thorou:h(y proved by con- 
tinuous use in tnar7.v Icadit~,y research laboratories. 

PYE UNIVERSAL pH METER 
(Cat N o  L.A. 11066) 

IJortable - Direct reading 0- I 4 pH - 
Mains operated-Full mains stabilization 
-Manual or automatic temperature com- 
pensation-Open or enclosed electrode 
assemblies included-adaptable to virtual- 
ly all applications. 

PYE INDUSTRIAL pH AMPLIFIER 
(Cat. No. C.A 1 1400) 

Links with standard controllers and recorders , 

- Flame-proof case to B.S.S. 22911946 - 
Full automatic temperature compensation- 
three ranges, 0-8, 3-11, 6-14. 

1 I INDUSTRIAL CONTINUOUS- 

s+ * 
P 

Housing - components easily ac- 
cessible and redaceable-Full range * .  Y j  

I 
Our pH Ileparm~ei~r is available to adzvise on research or irld~cstrial measztreinent problems. 

FLOW pH ELECTRODE 
ASSEMBLY (cat. NO C.A I 1420) 

Glass Flow Chamber-Splash-proof 

W .  G .  P Y E  & CO.  L T D . .  G R A N T A  W O R K S .  C A M B R I D G E ,  E N G L A N D  
T e l e p h o n e :  C a m b r i d g e  4 0 3 2  T e l e g r a m s :  P y e - C a m b r i d g e  
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Non-Breakable 

POLYTHENE 
FILTER FUNNELS 
Mode in the following sizes :- 
14" 23" 3i"  44" 5;" 6i" 8i" 

(Two largest~sizes ore not subject to P.T.) 

Proof against:- 

ACIDS - ALKALIS * OILS * SPIRITS 

YOUR ENQUIRIES ARE WELCOMED 

j. F. KENURE LTD., FELTHAM, MIDDLESEX 
Phone: Feltham 2604-5-6 

Manufacturers of :- 

Pressure Gauges 

Diaphragm Switches 

Bourdon Switches 

Micro Pressure Switches 

Liquid Flow Switches 

F o r  t h e  m o r e  eff ic ient con t ro l  o f  Indust ry  

v Tank Contents Gauges + 

$ Chemical Tank. Contents Gauges , 
w Tank Contents Controllers A 

Low Reading Draught and 
Differential Pressure Gauges 

Specialised Pressure Gauges (trans- 
mittingtype)for Chemical Industry, etc. 

Thermometers 

Instrument Panels, 

etc. 

' K.D.G. INSTRUMENTS LTD. 
P U R L E Y  W A Y  - C R O Y D O N  
T h o r n t o n  H e a t h  3 8 6 8  
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I I 

Rapid, Robust & Reliable 
Towers Model 101 

The ideal moderately pr iced Balance for quick 
weighing t o  0.1 mg. without requiring weights 
below I grm. 

jr Air-damping cylinders rapidly bring the 
balance t o  rest. 

* Weight-loading mechanism robustly made. 
eliminates weights below I grm. 

* N e w  Opt ica l  System. Projected Scale 
10-4-10 mg. easily read t o  0.1 mg. 
(half a division), bril l iant illumination on 
conveniently placed screen, dustproof 
housing, white lines and figures against a 
black background. 

* Centre Zero  for quicker weighing, reduced wear on knife-edges, and accurate at every 
division on the graticule. 

* Synthetic Sapphire planes, polished mahogany case, black glass base. 

A l l  the desirable features-and the price-f80.0.0 delivered free in  Great Britain and 
Northern Ireland. 

PROMPT DELIVERY. 

Full details sent w i th  pleasure on request. 

May we quote for a l l  your Laboratory Supplies ? 

. 
Comprehensive stocks available for immediate delivery at all our Branches. 

11 J. W. TOWERS & CO., LTD. 
1 1  Head ORce and Works  : WlDNES (Widnes 2201) 

Branches : 
Manchester L~verpool  Stockton-on-Tees LONDON 

44. Chapel Street 134, Brownlow Hi l l  28, Bridge Road Wallingford Road 
Salford 3 Liverpool 3 (Stockton 65141) Industrial Estate, 

(Blackfriars 2677) (Royal 4074) Uxbridge. Middx. 
(Uxbridge 8461 ) 
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Accelerated fading. ageing and 
wearheri~lg tests (of surface 

cootin.q .Y. dves, plastics, rub- 
her, etc.). 

1.someric chance-trans to Cir 
forttu. 

Diflererftial " arrob.~es " o/- 
substa~~ces h.v /luorescrtrce. 

Detection of cracks or poro~ i ty  
;!I rrlgineerirrg comporlentr or . . . in industry equipment bj .  fluorescent 
itrdicaror solurer or sus- 

pen.cions. 

Ultra-violet radiation provides the chemist and chemical engineer ~ t ~ ~ i , i ~ ~ t i ~ , ~ ~  orwater, or crrrain 

with powerful agents 'for production and testing. The Hanovia "ther-fluid"e"tm"l'J 
rlrlrinrerr to tasre or prop- 

quartz mercury vapour arc and discharge lamps are the most rr t i rs.  

powerful known sources of ultra-violet radiation. They save Bactericihl"";"'r orlair-horne 
orgrrrtivms. 

hours in tests of all kinds, as those listed on the right. 
Fungicidal rflrctu. 

I Fluorescer~ce microscopy for 

chemotherrrpeutic rrudies. 

Chronmro.rraph.~, urrrler 2660 
.4. U . ,  and more recrnrll 
2537 A.L'. 

Spectroscopj orld .sprctrophoto- 
HANO\IA L'I'D >I.OUC;H . BUCKS. n1etr.s. 

T% 

F. j. HONE & COMPANY 
(N. E. BREWERTON) 

324 STAFFORD ROAD,  C R O Y D O N .  

Specialists in  

PETROLEUM 
TESTING 

D U P L E X  ELECTRIC 

EQUIPMENT 
DlSTl LLATlO N APPARATUS 

For Apparatus t e l e p H O N E  C R O  ycion 6453 
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the unique 

weight-controlled 

constant 

feeder. . . 

THE 

"ADEQUATE" 
F E E D O M E T E R  

Del~vers automatically the feed Manual feed control for quick settlng 
des~red by means of a pre-set polse at start of run. 
weight. Belt replacements eas~ly and qulckly 
Is the only welght-controlled feeder done. 
w i th  auto-select~ve adjustment t o  installed singly or in batteries. 
feed. 

Coarse t o  fine adjustment auto- CAN BE S U P P ~ ~ E D  AS A SEPARATE 
matlcall~ Operates quick "NIT O R  IN COMBINATION W I T H  
changes when necessary due t o  
varlatlon In dens~ty o r  consistency of THE " ADEQUATE " 
mater~al. TOTALISER 

w 
Wrrte for porttculars to- 

A D E Q U A T E  W E I G H E R S  LTD. 
BRIDGE W O R K S ,  S U T T O N ,  SURREY. Tel.: Vigilant 66661718 
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T. GERRARD & CO. LTD. 
ESTABLISHED OVER 100 YEARS ----- - - - 

LABORATORY EQUIPMENT 
AND 

GLASSWARE 
" PERSPEX " MEASURING CYLINDERS 

25ml. to  100ml. Capacity, fully graduated 

MICROSCOPICAL STAINS and REAGENTS 
Prepared under strict Histological and Chemical Control. 

4 6 a - 4 8  .PENTONVILLE ROAD,  L O N D O N ,  N .  I 
TELEGRAMS & TELEPHONE TERminus 8006P 

And Associate Company: The Scottish Instrument Company Ltd., 

4-7 TEVIOT PLACE, EDINBURGH, I 
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FRANCIS SHAW & COMPANY LIMITED MANCHESTER II ENGLAND 

TELEPHONE : EAST 141518 TELEGRAMS : CALENDER, MANCHESTER 

L O N D O N  OFFICE: 34  VICTORIA ST L O N D O N  S W l  PHONE: ABBEY 507718 GRAMS: VIBRATE PHONE L O N D O N  
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Factory Sites with or without river 
frontage. 

Raw Materials and Essential Supplies 
immediately ava~lable through local 
Industries. 

World-wide Shipping Sewices with 
direct access to inland waterways. 

SCIENTIFIC BRITEX ( INsntuMENTs) LTD. 
W e  specialis; i n  t h e  manufacture ,  d i s t r i b u t i o n  
a n d  deve lopmen t  o f  h i g h  q u a l i t y  op t i ca l  a n d  
sc ient i f i c  i ns t rumen ts .  Enqu i r i es  a r e  co rd ia l l y  
i n v i t e d  f o r  sc ient i f i c  p roduc t i ons  n o t  i n c o r p o r a t e d  

i n  o u r  l i s t  o f  specialit ies. 

M I C R O S C O P E S  
The MINOR. BIOLOGY. STUDENT. NATURALIST, 
EUTECHNIC and DISSECTING microscopes. 

M I C R O S C O P E  ACCESSORIES 
CAMERA LUCIDA ; H A N D  MICROTOME ; MINOR. 
MAJOR and PATHOLOGY MICROSCOPE lamps ; 

TURNTABLE. 

M A G N I F I E R S  . 
ROLA-MAG. SLIDA-MAG. TRIPOD and BOTANY 
magnifiers ; ACHRO PROVER ; STANDARD PROVER. 

MICRO-PROJECTORS 
Bri tex Micro-Projector. Projector Head. 

Cotologue gladly sent on request. 

523-4 B A N K  CHAMBERS 
329 HIGH HOLBORN, LONDON, W.C.1. 

Telephone . HOLborn 0902 and 7166 

* * * * * * *  

muffle 

electric 
furnaces 

for research and production 
tzl be 1750'C 

crucible 

continuous 

/ 
/ 

trolley 

spherical ' 

500°C rotary 

Many standard srzes. Spec101 sues and des~gns o feature of our work 

Re Me 'CATTERSON SMITE LTD., 
Exh~b~tton Grounds 

Telephone W E M B L E Y -  429 1 
Makers o f  Electrac Furmces for ober 30 years. 

.! 
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T.DRYDEN LTD.
THE SOUTH WALES LABORATORY FURNISHERS

LANDORE - SWANSEA

WHEN YOU FURNISH OR EQUIP

YOUR LABORATORY

LABORATORY FURNITURE
A SPECIALITY

. WHOLESALE DISTRffiUTORS PHOTOGRAPHIC
AND VISUAL AID EQUIPMENT

Telephone SWANSEA 55844/5
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FILTER P A P E R S  

The range of WHATMAN products offers a selection, second to  
none, t o  the discerning chemist. In addition t o  quantitative, 
qualitative and hardened filter paper, available in circle and sheet , 
form, the producers of WHATMAN, always alert t o  the needs 
of the chemist, have included specialities, such as ashless tablets, 
filter paper clippings, Soxhlet Extraction Thimbles, and many 

others. 

Manufacturers: 
W. & R. BALSTON LTD., MAIDSTONE, KENT. 

Sole Mill Representatrves: 

H. REEVE ANGEL & CO. LTD., 9 BRIDEWELL PLACE, LONDON, E.C.4. 

"1 crFym&W --- 
H.T. L A B O R A T O R Y  

Electric Furnace 

Operating temperature 1400'C 
(1500 C fol- short periods) 

THE LEEDS ELECTRICAL CONSTRUCTION CO. . -. 
(Prop : Herbert Alexander & Co. Ltd.) 

Makers of Electric Furnaces and Ovens 

C H A R M O U T H  STREET, LEEDS I I  
Telephone: LEEDS 20655. Telegrams: LECFUR. LEEDS I I 
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SAFETY PRECAUTIONS 
To safeguard aga6n,t tamperlrlg the battery co#nparlment has a 
por+rlrc tnterlock rmch tamper.prool seal. wh~ch  can only be 
operled wtth r .pecml key 
Thr E le~ t r~ca l  clrcunt IS protected by ntednr o l  a rpec~ally 
dotglled ~ v r r e o t  Ian~d~tng r a l r t o r  In the event of wires short- 

.,, s.nhdt,l tu che care, the currertl cannot r l  rn)r tome 
pe r b c  to A spark Al l  the connecttng wlres have strands o l  
, U L ~  herry r ro rs  r e ~ t l o l ~  that bhould r wlre become (rayed. 

one stfaad CAI,  u r r v  

A sample of the atmosphere to be tested 
is drawn over a heated catalytic filamenr 
which forms part of a balanced eiectrlcal 
circult. Combust~bies I n  the sample are 
burned on the filament and the resultant 
unbalance of the electrical circuit causes 
1 defiectoon 01 the meter pointer, thus 
indtcatlng on the scale the concentration 
of combust~ble gases o r  vapours In the 
sample. 
The scale is graduated in percentage of 
the lower explosive Inrnlt. 
The M.S.A. " Explos~meter " is a com- 
plete unlt 11, ~tself, whlch registers 
~nrtantaneourly concentrations of hydro- 
cdrbon gases Compact, sturdy and light. 
t t  1s s~mple t o  use and effic~ent In  opera- 
11011. 

- - - 3  - - ~ 

the ~u r re r l t  wlthou; 
Deconrlrlg hot snougtl 
to Ignne gas 

DESCRIPTIVE 
LITERATURE 

SENT ON REQUEST 
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High Performance 
(GUARANTEED) 

FILTER PUMP 
w i t h  12 outstanding features 

* To fit 7 mm. bore 
pressure tubing, and 
sleeved for 12 mm. 
bore. 

* Non-return valve. 
built in. olive con- 
nection. 
Unbreakable 

diaphragm. 
Instantaneous action. 
Complete, reliable. 

* Non-flooding at con- 
stant low o r  high 
water pressures. 

* Completely self- 
emptying. 

* Streamlined \ Greater 

* Robust i 
* High efficiency. * Self-:tarring without 

pr im~ng. 

* Faster pumplng. * Exceptionally low 
water consumption. 

* Retested. Perform- * Econornically priced 
ance guaranteed. 

O R D E R  N O W !  
" E-MIL " FILTER PUMP Ref. G.S.41280 

RETAIL NETT PRICES (U.K. only) 

I I 2  48 144 
816 1 716 1 7,- 

F E U F O i i M l ' 4 i i  

WATER PRESSURE 
KILOS PER SO CM 

035- C 7 ' - ! 0 5  140 175 ; 

i l i  
5 10 IS 2 0  25 

WATER PRESSURE 
LBS PER SO INCH 

MEASURED AT PUMP INLET 

I - CATALOGUE I 
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in tins, cans and drums it's 

Famorrs I n  therr own field lo r  over 

Rtl yearc. Reads of Liverpool have 

developed a \tandarn range of con- 

tainers so exten\lve that i t  com- 

arises nearly every tvpe now In 

common use. And thi% ranae 1s constantly lncrcaclng as new 

designs. new finishes, new methods of closure are added. 

If vou have a prohlem connected with containers. our desrgn 
I 

and re~earrh  ~ t a f f  i c  at vnrlr servrre-quite wrthorrt nhlrgalrnn. -' 

READS LIMITED. Orrell House. Orrell Lane. Wallon. I.~\crpool. 9 . relephone A~ntree WOO 
G R A N D  BUILDINGF. TRAFA1,GAR SO., LONDON. W.C.2: A1 SO A T  C;LASGOW. RFI.PAST & CORK 

R l W l P  
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Good Measure 

M EASUREMENT is the very life- 
blood of rnodern science. We 
take for granted this essential 

metabolic fact though it needs but little 
delving into the history of science to 
reveal the predominance of theorising 
and the conspicuous absence of measure- 
ment that characterised even the greatest 
of phases in pre-nineteenth century 
science. It is notable, nevertheless, that 
the major advances by which modern 
science has evolved were mostly made by 
men who could not only produce plausi- 
ble patterns of ideas but who could 
construct apparatus and subject their 
speculations to the test of numerical 
values. 

A nation's scientific health rests very 
heavily upon the health of its apparatus 
and instrument industry. Only a few 
decades ago it might have been reason- 
able to say that advances in instrumenta- 
tion affected research in the main but had 
small impact upon everyday routine 
science. Today, instruments of measure- 
ment are dominating industrial progress. 
Measurement is no longer a laboratory 
prerogative, a verdict upon performance 
belatedly emerging from a remote back- 
room; i t  has become a factory-floor 
operation with immediate effect upon the 
flowlines of quality and quantity. We 
need instruments that can measure an 
effect or factor with differing standards 
of accuracy, with speed and an acknow- 
ledged degree of inaccuracy or  much 
more leisurely and with a high degree of 
accuracy. 

The primafy function of the apparatus 
and instrument industry is to supply the 
home market. Whatever emphasis may 
be generally laid upon the national need 
for exports. the importance of science 
and research to all industries is so great 
that currency considerations here must 
rank, or  should be ranked, as a subsidiary 
influence. The expansion of this industry 
so that i t  can take its place among export- 

ing industries is a secondary function. 
These somewhat obvious points need 
firm statement as there is a tendency 
today to judge all British manufacturing 
industries largely upon their performance 
as exporters. We need not go back very 
far into history to find a time when 
British needs for apparatus and instru- 
ments were heavily met by imports, par- 
ticularly from Germany. ,The extent to 
which we are more self-reliant for these 
needs today offers perhaps the best 
judgment on the British industry's 
progress. 

Paradoxically figures about the indus- 
try's output are scarce. Official statistics 
are unreliable sources, for cameras tend 
to be grouped with optical instruments 
and radio sets with electronic equipment; 
to break down trade volume totals so 
that purely scientific goods are separated 
from ordinary consumer goods is largely 
a matter of guesswork. A figure given in 
1952 by Sir Ben Lockspeiser put the 
annual product value of the industry at 
f50.000,000. Of this amount at least 
f10.000.000 was derived from export 
sales. A 4:1 hornelexport trade ratio is 
probably a rough but reasonable estimate 
of the post-war balance. There are indi- 
cations, however, that ex.port sales are 
now meeting more intensive competition 
from Germany. and that Japan is becom- 
ing threateningly efficient in the field of 
electronic instruments. The pursuit of 
export business is not easily conducted. 
Most of the British industry is composed 
of relatively small but specialised firms, 
each of whom would find it uneconomic 
to maintain foreign offices or  permanent 
overseas representatives. Some easement 
of this difficulty has been achieved by the 
formation of Sciex Ltd., an export organi- 
sation sponsored by a number of British 
instrument companies, which now has 
offices in South Africa and Toronto. 
Obtaining foreign business for apparatus 
and instruments is not wholly a matter 
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of price competition, increasingly impor- 
tant though this factor is ; there is also 
the factor of after-sales service, especially 
for the more modern types of equipment. 
In all countries the home industry, and 
in Canada the adjacent US industry, has 
a powerful and natural advantage in this 
phase of salesmanship. 

The  industry, through one of its lead- 
ing associations, S lMA or  the Scientific 
Instrument Manufacturers' Association. 
has actively participated in a number of' 
post-war international exhibitions. In 
1953 at the Zagreb Fair all the instru- 
ments shown a t  a composite S lMA stand 
were sold and there has since been con- 
tinued and promising trade development 
with Yugoslavia ; there will be a s~milar 
stand a t  the first International Jnstru- 
ments Congress a t  Philadelphia in Sep- 
tember. Since the war exhibitions at 
Stockholm, Copenhagen and Toronto 
have also been supported. 

Almost every department of scientific 
measurement is today being invaded by 
electronics : here. indeed. there mav be 
some danger of fashionable exaggeration, 
with com,plex electronic eauiument unne- 
cessarily displacing simple; a'nd adequate 
methods of measurement. Even optical 
instruments are undergoing electronic 
revolution. This is a world development, 
but it would seem to be one in which the 
British industry can play a significant 
part. About one-third of the firms who 
are members of SIMA are manufacturers 
of electronic instruments. We are by n o  
means backward in this branch of 
scientific development. Another new 
and important field has sprung up 
rapidly from the use of radio-isotopes in 
research and in specialised industrial 
control work. Labelled isotopes cannot 
tell their delicate and unique tales without 
instruments to  measure their radiation. 
nor can they be handled without special 
protective equipment. The British indus- 
try has formed a nuclear, instruments 
panel to  foster the speediest possible de- 
velopment of this new branch, which 
makes diverse calls upon manufacturers, 
from Geiger counters to lead-gl:iss 
hricks and periscopes. 

Although the essential purpose of a 
scientific instrument is that of measure- 
ment to a specified standard of accuracy. 
its general appearance should not be 

neglected as :i sales-promoting feature. 
What might be called the traditional 
Hritish style-frequently expressed in 
brass and cbonite--gives an old-fashioned 
impression abroad although at home 1 1  
niay still be well accepted as a token of 
solidity and reliability. In contrast. 
American instruments have a much more 
modern appearance. and the same point 
can increasingly be made about the 
products of the resurgent German indus- 
try. A greater use of modern dull- 
coloured paint crinkle finishes and of 
chromium instead of brass must be 
expected. There may be little evidence of 
demand for this re-styling so far as the 
home market is concrrned but the Brilish 
share of world trade will hc Inore (l;ficulr 
to maintain or expand il' we stick to:) 
rigidly to traditional shapes and surfaces 
that give overseas buyers a 'first-sight' 
impression of obsolescence. Fashion and 
function are far removed features in a 
scientific instrument but in a competitive 
market the firm that can offer the best 
of both will book the orders. 

Expansion has not been taken in the 
easy stride of short-term opportunism. It 
may be true to say that both world wars 
brought great and necessitous enlarge- 
ment to the range and output of British 
scientific instruments, but the testing time 
of both post-war periods has shown that 
these gains were not temporary and 
fortuitous. The industry's research asso- 
ciation is the oldest in existence for it 
was first formed in 1918: in recent years 
this association has shown particularly 
rapid growth. both in sunport and thc 
variety of its activities. Another and a 
newer sign of  long-term strength is the 
development of training facilities for  new 
workers. Neither vigorous research nor 
vigorous demand can create opportunity 
if the supply of craftsmen and skilled 
workers declines. At present only two 
training courses are in opesation and this 
is only a partial remedy: in any case the 
industry is not alone in its concern over 
problems of technological education. 

If it was fair to say much earlier in 
this century that the British industry wa\ 
slow to perceive its opportunities. it 
would certainly be unfair not to say now 
that both science and industry are being 
given excellent measure. 
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Notes @ Comments 
Glassware 

N these days of novelty we are apt to 
take the old and familiar materials 
for granted. Glass is a typical example 

h u t  its contributions to science can hardly 
he excelled by any other substance. What 
could have been discovered without glass 
containers for chemical reactions, with- 
out glass for lenses in optical instru- 
ments? The new plastic materials and 
the new all-electronic instruments have 
;t long journey to make before their ser- 
vice to scientific measurement and 
research can stand significantly by the 
side of glass. It is easy to assume that 
glass is much the same substance it 
always has been; in fact, i t  has made 
notable technological progress and there 
are today so many different types of glass 
that a single portmanteau word is hardly 
;~pplicable. Certainly it is insufficiently 
realised, even by scientists, that in a 
relatively few years British optical glass 
has become The best in the world. In- 
feriority is an old legend. The principal 
reason for this has been the re-discovery 
of the Loch Aline sand deposits in Scot- 
land, sand that after treatment has an iron 
content as low as 0.006 per cent. Today 
British optical glass producers have an 
essential raw material that is superior to 
the best Continetltal sources formerly 
regarded as indispensable. 

Art Outstanding Part 

I N the production of scientific glass- 
ware research has steadily improved 
its place and it  now stands side by 

\lde with craftsmanship and empirical) 
hnowledge. The control of raw 
materials and temperatures of melting 
and extracting has brought enormous 
~mprovement in basic quality. In the 
modern rise of British glassware the 
Department of Glass Technology at thc 
University of Shetfieid has played an 
outstanding part, and the introduction of 
new methods has been accelerated by the 
existence of the Society of Glass Tech- 
nology. In 1938 Britain imported scientific 
glassware to the value of just under 
t200.000: in 1953 the import value was 

f74.000. This is not merely a reduction 
of 60 per cent. Making only moderate 
:illowance for the changed goods-value of 
the f. it represents a reduction of about 
85 per cent. Yet with the growth ~f 
science the demand for laboratory glass- 
ware must have risen very greatly. 
British exports of scientific glassware in 
I938 were worth nearly 5120,000; in 
1953 the figure was f825,OOO. Again 
allowance for the f's changed value must 
be made, but even after th'is a threefold 
expansion seems to have been obtained. 
These trade figures probably pass the 
soundest verdict upon British progress In 
scientific glassware production. Imports 
down by more than 80 per cent; exports 
up by 200 per cent. In a market wllere 
quality and performance must aluays be 
a major consideration of buyers, these 
changes cannot be dismissed as fortuitious 
reflections of war and post-war con- 
ditions. 

US Apparatus 

A T a meeting earlier this year of the 
Scientific Apparatus Makers' Asso- 
ciation - America's SAMA - at 

Colorado Springs, considerable concern 
was expressed about the imports of 
microscopes and analytical balances from 
Europe, which were described as ' pro- 
ducts of low wages.' On the theme that 
' you can't stockpile skills,' a plea for 
greater tariff protection of the US industry 
was made. However, according to reports 
in Chemical & Engineering News (1954. 
32. 1980) this argument was objectively 
and firmly refuted by a spokesman for 
the Business and Defence Service Admini- 
stration who pointed out that the 
American precision instrument industry 
had enjoyed an elevenfold increase in 
trade over the past 14 years notwith- 
.rttrndinq foreigti competitiotr. In nine 
years up to 1947 the output of the 
apparatus industry expanded five times, 
with an annual increase of $100,00.,000 
each year. From 1947 to 1952 the out- 
put had risen by $250,000,000 each year. 
The US industry cannot feel dissatisfied 
with these figures which clearly show that 
the tide of prosperity and progress still 
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runs very favourably for them. If manu- 
facturers in Europe are also securing a 
share of the home market in America, it 
is surely a sign that the demand for 
apparatus and instruments is so great that 
there is genuinely room for all. There 
can hardly be any grounds for predicting 
that the skill of apparatus makers will 
be lost because equipment made abroad 
creates unemployment. Indeed, the rate 
of expansion of the US industry has been 
so great that recruiting and training the 
skilled labour to support it must have 
constituted the biggest problem of all. 
In any case, .it is not the experience of 
Britons that the US apparatus market is 
particularly easy to penetrate; on the 
contrary, like most highly specialised 
markets, it has proved to be a difficult 
export opportunity. The case for in- 
creasing tariff rates is small enough to 
require an optical instrument to view it. 

Fertiliser Costs 

A T a time when fertiliser prices are 
rising - - and most unfortunately 
when the world price for wheat is 

falling sharply - the review of produc- 
tivity in the fertiliser industry (British 
Productivity Council. 1954, 28 pp., 2s.) is 
particularly timely. 'The current upward 
trend of prices is due to raw material fac- 
tors that cannot be evaded. When coal 
rises, nitrogen, whose fixation calls for 
high fuel consumption, must also rise; 
and sea-freight costs for imported 
materials have hardened in recent months. 
Added to these is the general rise in rail- 
way rates within the country, a cost in- 
crease which many manufacturers did 
not pass on to farmers during the spring 
season. The new productivity review a t  
least shows that the industry has steadily 
been doing all that could be expected in 
controlling the costs of production and 
thus reducing the farmers' bills for plant 
nutrients. Many of the recommendations 
of the British team that visited the US in- 
dustry in 1949 have been adopted in 
British factories; some that have yet to 
be put into practice cannot be imple- 
mented by the industry alone but depend 
upon wider changes in agriculture, e.g., 
the introduction of a citric- or citratz- 
solubility standard for. measuring :he 
phosphate value of a fertiliser. 

Price Swing t3 Roundabout 

A N arbitrary selection of individual 
firms and factories is made in 
the appendix, which summarises 

the principal advances made by 17 
factories. Mechanised handling, par- 
ticularly of raw materials in bulk, 
is the dominant coninion theme. There 
cap be little doubt that the labour 
time-cost per ton has been greatly re- 
duced in fertiliser manufacture. But for 
this the steady rise in rates of pay for 
labour would have made all fertilisers 
appreciably dearer than they are. If 
man-hours cost more than they did three 
and five years ago, fewer are needcd per 
ton of product. The costs of coal, trans- 
port, and raw materials are less control- 
lable. Even in these cost-factors, how- 
ever, progress has minimised the final 
econoniic elrect that must be faced by 
farmers. The nutrient content of phos- 
phatic and compound fertilisers has been 
steadily rising, particularly through the 
introduction -of' triple s ~ ~ e r ~ h o ~ ~ h a t e .  
When a ton contains more plant-food, the 
transport cost on a nutrient basis is 
lowered. Nor can the older7echnological 
advance of granulation be ignored for 
this has enabled farmers to store with- 
out risks of physical deterioration and to 
economise in rates of application by 
placed drilling. Unfortunately few 
farmers are likely to .  study this new 
report. Although the prices of fertilisers 
are rising only by shillings per ton, and 
some prices not at all, the psychological 
reaction when farm produce prices are 
uncertain may not be favourable. Ironi- 
cally, nothing can reduce the costs of 
farm production more strikingly than ex- 
pansion in the rates and extent of 
fertiliser usage. and even if  fertiliser 
prices were 50 per cent higher bold usage 
would Al l  be highly profitable without 
any change in farm crop prices 

Legacy for Leeds 
At a rnecting of the Council of Leeds Uni- 

versity on 16 June it was reported that under 
the will of the late Professor A. G. Perkin 
the university is to receive four-fifths of the 
residue of the estate. The bequest is to be 
known as the A. G. Perkin Bequest and the 
income will be used for the benefit of the 
Department of Colour Chemistry and Dyeing. 



26 June, 1954 THE CHEMICAL AGE 1433 

Cleaning, Care B Maintenance of Glass, 
Metal B Plastics Apparatus 

by J .  A. EDWARDS 
(Laboratory Superintendent, Department of Chemistry, Birmingham University) 

W ITH the advance of the electronic age, 
the modern trend in the world of 

scientific apparatus seems to be more and 
more towards the ultimate enclosure of 
apparatus within a series of magic boxes 
provided with switches and knobs, the mani- 
pulation of which results in the movement 
of a needle across an arbitrary scale. Read- 
ings of the scale, coupled with mathematical 
calculations of a more or less abstruss 
nature, often afford results to the laboratory 
worker without the necessity of handling a 
great variety of separate pieces of labora- 
tory apparatus. The technique of modern 
research and routine work is becoming, to 
a certain extent, a matter of knob-turning 
and mechanised calculation. 

There still remains, however, and no doubt 
always will remain, the necessity for skill 
and care in the laboratory techniques em- 
ployed by workers of one or two decades 
ago. The laboratory worker, whether in the 
fields of chemistry, physics or biology, with 
all the modem specialised sub-divisions and 
overlapping of these sciences, frequently 
finds it necessary to leave his electronic 
devices and proceed with apparatus similar 
in type to that used in his student days. 
although perhaps somewhat more complex. 

A Disturbing Ignorance 
It is disturbing to find that many workers 

in a laboratory either have forgotten, or 
never have acquired. the necessary know- 
nedge pertaining to the cleaning and care of 
ordinary laboratory glass and porcelain. 
True, the advent of modern silicone greases. 
water repellents, defoamers, etc.. now in 
common laboratory use, has widened the 
field, but there still lingers that attitude of 
mind which tends to place the cleaning of 
common laboratory apparatus on a par with 
work at the kitchen sink, instead of a neces- 
sary scientific exercise. 

In certain of the larger and well managed 
American and British suites of laboratories 
where persons specially skilled in the art of 
cleaning laboratory apparatus are employed 
full-time, it is an inflexible rule that no 
bottles, flasks or other containers shall be 

sent to be 'washed up '  unless they are 
empty. This is a wise safety measure, the 
onus being placed on the original user, a 
necessary precaution when it is realised that 
bottles and receptacles containing residues of 
sodium, organic solvents and strong oxidis- 
ing agents may quite easily be assembled on 
the same washing up trolley. 

Usually, however, the laboratory worker 
employed in research establishments carry- 
ing out a varied programme,, or on routine 
work, finds himself personally responsible 
for the chemical cleanliness of his own ap- 
paratus, and it is to him that the following 
hints and methods are submitted, either as a 
reminder of the older techniques, or as 
information regarding the new. 

Hardness of Water 
In the case of ordinary laboratory glass- 

ware, the hardness of the water supply will 
affect the ease of cleaning to a greater extent 
than is generally realised. For instance, 
final washing of apparatus in a Manchester 
water supply would provide quite a different 
result from a final washing in, say, Wilt- 
shire water. 

In the cleaning of common apparatus we 
usuaUy have one or more of the following 
problems before the final chemical cleaning 
of the glass: removal of insoluble solid 
deposits adhering to the surface of the glass; 
removal of oil or grease; removal of stains. 
It is desirable to mix a little detergent with 
the washing water and the addition of small 
pieces of paper when swilling out a flask 
often serves to scour the inner surface gently. 

If a harder scourer is required, it may be 
found useful to use lead shot in place df 
the paper. The lead shot may conveniently 
be kept in a tin can, the bottom of which 
has been punctured with small holes some- 
what like a colander. An old cocoa tin 
prepared in this manner, partly filled with 
lead shot and kept handy on the draining 
board, will save much time and temper In 
the removal of obstinate deposits. Needless 
to say, the lead shot may be used over and 
over again, being returned to the ' colander' 
to drain after each washing. 
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Detergents are usefully kept in a bottle 
fitted with a cork and jet for use vinegar- 
bottle fashion, this being a more economical 
method than merely pouring a quantity from 
an open bottle. If a liquid soap dispenser 
is used, it is advisable, in fact with certain 
detergents essential, that the detergent does 
not come into contact with any metal, other- 
wise corrosion may rapidly affect the effi- 
ciency of the dispenser. As is well known, 
proprietary detergents differ considerably in 
their lathering properties, and it must not 
be assumed that the wetting properties bear 
any relation to the amount of lather pro- 
duced. 

Removing Carbon Deposits 
Carbon deposits are usually removed by 

soaking with a 15 per cent solution of caustic 
soda or potash, but if the carbonaceous 
matter is very obstinate, it will generally 
yield after standing in a mixture of two 
parts tri-sodium phosphate to one part 
sodium oleate in 16 parts of water. Another 
method of removing carbonaceous deposits 
frequently left in a flask after distillation of 
oils, is to heat a few grammes of solid 
sodium sulphate in the flask over a bunsen. 
This usually loosens the carbon residues. 
and after cooling the flask, it may be washed 
and drained in the usual way. 

Although the proprietary abrasive powders 
are useful for cleaning purposes, they are 
apt to be messy and wasteful. quite apart 
from the fact that their continued use is 
bound to result in an accumulation of 
scratches which may prevent proper drain- 
age, o r  act as minute pockets for unwanted 
substances difficult to remove. There is not 
yet on the market a proprietary product 
which combines the abrasive qualities of 
finely powdered pumice with the wetting 
properties of a good modern detergent. 

The old fashioned stock cleaning solution 
of 120 g. sodium dichromate in 200 ml. 
water to which is added 1,760 ml. concen- 
trated sulphuric acid, has much to recom- 
mend it provided due care is exercised in its 
use and storage, but it is obvious that an 
elementary knowledge of chemistry will 
serve to prescribe the limitations of this 
c!eaning agent. 

This cleaning mixture should be stored in 
a safe manner. A well glazed earthenware 
jug with a wide mouth is an excellent con- 
tainer, being easy to pour from while the 
wide mouth permits the return of used 
cleaning mixture without undue risk of spill- 

ing. These jugs are provided with a sub- 
stantial handle and a broad base, and 
consequently they are not easily knocked 
over or  cracked in use. Polythene jugs are 
also useful for this purpose. 

The choice of cleaning agent must, of 
course, be determined by the nature of the 
contaminating substance, and again an 
elementary chemical knowledge is usually 
sufficient. For instance, permanganate 
stains are normally removed by treatment 
with concentrated hydrochloric acid or an 
acid solution of ferrous sulphate, whereas 
hydrochloric acid diluted with an equal 
volume of water will usually remove iron 
stains. Stains due to Nessler's solution res- 
pond to concentrated nitric acid, and alburn- 
inous incrustations may be removed with 
nitric acid or  hypochlorite solution. In all 
cases, however, it is essential to complete the 
cleaning operations by final rinsings in dis- 
tilled water, and if final drying is to be 
hastened, by blowing or sucking air into or 
through the vessel; it is most desirable that 
a simple but efficient scrubber be provided 
to prevent particles of dirt or oil from 
entering. 

Excellent Cleaner 
Fuming sulphuric acid is an excellent 

cleaning agent if used with care, and quite a 
small amount of acid will serve. provided 
the vessel is manipulated so that the acid 
comes in contact with all the surface. Treat- 
ment with fuming sulphuric acid should be 
followed by imrncdiate emptying and rinsing. 
While common laboratory glassware is 
attacked by strong alkaline solutions and by 
hydrofluoric acid. it has been found that 
the addition of a small percentage of hydro- 
fluoric acid to a solution of nitric acid in 
water, to which has been added a little deter- 
gent such as Teepol, provides a very effective 
cleaner in the cold. Glass or silica when 
contaminated with mercury or grease or 
carbonaceous material may be rapidly 
cleaned with this mixture. It is obvious. 
however, that this cleaner should not be used 
for graduated ware. 

The use of silicones in many branches of 
laboratory work is increasing rapidly, especi- 
ally as wetting and antifoam agents, as 
greases for ground glass joints and stop- 
cocks. and for the protection of instruments 
against rust and corrosion. This is mainly 
on account of their chemically resistant pro- 
~e r t i e s  and their very low vapour pressure st 
higher temperatures. These properties. 
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although valuable, raise two important prob- 
lems, namely, the necessity fo r  a perfectly 
clean and grease-free glass surface bPfore 
the application of the silicones, and the 
possibility of having to remove the silicone 
lubricant o r  film from the glass surface after 
use. Before the application of a silicone 
film, glass may be cleaned by means of the 
dichromate-sulphuric mixture, followed, 
after thorough rinsing in water, by washing - 
in pure carbon tetrachloride t o  remove the 
last traces of grease. Care should be taken 
to ensure that the glassware is kept free from 
dust while drying and until the silicone film 
has been applied. 

Silicones may generally be removed from 
glassware, after excess has been wiped off 
with a cloth, by soaking in fuming sulphuric 
acid o r  in warm decalin for  a n  hour o r  so, 
followed after draining by a good rinse in 
acetone. Another method is to  soak the 
glass in concentrated sulphuric acid for  a 
couple of hours; t h a  after draining the 
glass is washed with clean concentrated sul- 
phuric acid before being given a final wash- 
ing in water. The  necessity for this second 
washing in clean sulphuric acid before the 
final washing in water is apparent when the 
molecular changes occurring during the pro- 
cess are  considered. 

A further method that has been found 
successful is to  first remove any traces of 
water by giving a preliminary rinse with 
alcohol. followed by several rinses in 
chloroform, and finally a cleaning with 
dichromate-sulphuric mixture to  ensure the 
removal of contaminating materials other 
than siliconer. 

Mercury Columns 

Levelling tubes open a t  the top and con- 
taining mercury columns are often difficult 
to  keep clean, with the result that the mer- 
cury meniscus becomes dusty and dirty. 
which makes readings difficult. quite apart 
from the inaccuracies creeping in due t o  the 
small air pockets which may be caused by 
dust and dirt adhering to the inner wall of 
the tube. The inside of the levelling tube 
may be kept in a clean condition by allow- 
ing about half an inch of syrupy phosphoric 
acid to float on top of  the mercury. This, 
while riding u p  and down the tube as  the 
mercury level rises and falls, scours the 
glass. thus providing a clean wall through 
which the mercury meniscus may be clearly 
observed. 

Certain brands of graduated glassware 
employ fused-in fillers which render the 
graduations easily readable throughout the 
life of the apparatus, but many workers pre- 
fer the clear cut whitened graduation lines. 
After much use these graduation lines and 
figures become difficult to  read as  the white 
substance used for  filling the original etched 
marks becomes dirty o r  washed out. The 
graduation marks may be restored to their 
original cleanliness quite easily. 

Filling Graduations 

First, the glassware is c!eaned in dichrom- 
ate-sulphuric mixture; this is usually accom- 
plished by standing in a tall jar of cleaner 
for  a few minutes, taps uppermost, and then 
rinsing in several changes of water o r  by 
transferring t o  another tall , jar through 
which a stream of water is passed. After 
draining, a paste of zinc oxide is rubbed 
into the graduation marks, using the finger 
to  apply the paste. T h e  glassware is then 
set aside to  dry slowly for a few hours. 
When the zinc oxide is seen t o  be perfectly 
dry and hard, excess is removed by ,rubbing 
with clean tissue paper. I t  is important t o  
apply the paste by means of the finger and 
t o  use tissue paper to  remove excess. It  is 
a mistake to  use a cloth o r  cotton wool. 

Another method is to  substitute for the 
zinc oxide paste a mixture of boiled linseed 
oil, plaster of paris, and white lead, which 
is rubbed into the graduations in the same 
way. After allowing to dry, any excess is 
removed by rubbing with a cloth. 

Black graduation marks may be  intendified 
or  renewed by first cleaning thoroughly and 
then rubbing a paste of manganese dioxide 
and boiled linseed oil into the lines. After 
drying, the excess paste is removed by rub- 
bing with tissue paper. Lamp black sus- 
pended in shellac is sometimes used in place 
of  the manganese dioxide-oil paste, but In 
this case the excess should be rubbed off 
before it is quite dry. 

Delicate cells used for optical work, 
mirrors and lenses are best cleaned with a 
proprietary lens tissue paper, but if it is 
necessary to  use a liquid, then pure Castile 
soap o r  a fine detergent may be used with 
advantage, provided there is no risk of 
damaging the cement. in which case it is 
better to  play safe and usc a pure powdered 
medical soap. The  corners of these cells 
are  prone to harbour grease and dirt, which 
may be removed by means of a n  orange 
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stick without undue risk of scratching the 
inner surface of the cell. 

Plastics, such as Perspex, are replacing 
sheet glass in  many ways and for  a variety 
of obvious reasons, but the comparatively 
soft surface of Perspex receives small 
scratches. After much handling, dust and 
grease lodge in the interstices of these 
scratches, the net result being a n  unpolished 
dirty appearance with consequent lack of 
transparency. Several proprietary prepara- 
tions are available for the purpose of re- 
polishing, most of them good, but it will 
usually be found that Perspex may be 
restored to its original clear transparent 
condition by polishing with a liquid metal 
polish such as  Brasso. 

Black and other dark panels may be given 
a 'new look" by the use of a trace of 
ordinary black boot polish, vigorously ap- 
plied with a soft cloth, followed by care- 
ful polishing with a chamois leather o r  
Selvyt cloth. 

Stand Up to Sterilisation 

A brightly polished steel surface, if not 
to  be handled, may be preserved by the 
application of a thin film of pure anhydrous 
lanolin. The  lanolin may be applied either 
direct o r  dissolved in benzene. The ben- 
zene evaporates, leaving a thin film of 
lanolin over the surface of the steel a s  a 
protection against rust and corrosion. The 
benzene-lanolin mixture may be applied by 
means of a small spray with advantage. 
Small steel instruments used in surgery and 
dentistry, and other small hand tools which 
require frequent sterilisation, are sometimes 
successfully treated with silicone oils in 
order to  maintain them in a rust free condi- 
tion. It is found that instruments so treated 
will stand up  t o  several sterilising periods 
without complete loss of lubricating and 
corrosion resisting effect of the silicone oils. 

Graduation marks in metal should be 
treated with great care, otherwise they will 
be irretrievably ruined. The renovation of 
these graduation marks is generally con- 
sidered to be a skilled job for the instrument 
workshop where the apparatus would be first 
cleaned of old lacquer by treatment in hot 
caustic soda. but it is often possible to  bring 
the marks back to something approaching 
their original clearness by first cleaning 
thoroughly with a tooth brush dipped in 
methylated spirits, then brushing over with 
hot melted beeswax to which has been added 

a little lamp black. After cooling, the pro- 
cess is repeated and the excess finally w~ped  
off with a soft cloth. 

A simpler method for the brightening and 
cleaning of graduation marks in metal is t~ 
rub the metal scale with a dry cloth wrapped 
round the index finger and dipped in fine 
bone black. The  bone black applied in this 
way serves both to  brighten the metal of 
thc scale and cause the engraved lines to 
stand out clearly. 

The arch enemies of most optical appara- 
tus are  dust and grease. Dust may be mini- 
mised by the use of the semi-transparent 
plastic dust covers now so readily obtainable 
from laboratory furnishers. Grease usually 
accumulates due to  the continual handling 
of optical apparatus with the bare hands. 
This grease in turn encourages dust to adhere 
to  the instrument, and so the vicious circle 
persists until the time arrives when a major 
overhaul, due to  dirt and corrosion, becomes 
necessary, with the consequent expense and 
inconvenience of having the apparatus out 
of commission for  a pcriod of time. A little 
forethought and a sense of responsibility on 
the part of the user will prevent much of 
this. 

The above are but 'a few of the man); 
methods found succcssful in the cleaning 
and maintenance of laboratory apparatus. 
Most established workers have their own 
favourite methods. some well known and 
others not so well known. 

The rapidly-expanding range of labora- 
tory apparatus in polythene and PVC 
manufactured by Rediweld Ltd., Cromp- 
ton Way, Crawley, Sussex, includes these 
very useful measuring cylinders in 
capacities of 25,50, roo, 250,500 and rooo 
m l .  They are in polythene, lightweight, 
chemically tesistant, and, of course, 

virtually unbreakable 
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Recent Developments in Laboratory Design 
by E. W.  DOBSON, (Laboratory Fittings Division, Baird & Tatlock (London) Ltd.) 

I N the years before the war, laboratory 
design had made steady but unspectacular 

progress, mainly in details of equipment and 
in a general improvement in standards, but 
to outward appearance a laboratory furn- 
ished in 1939, for the practice of almost 
any of the well-established sciences, would 
have differed but little from a similar pur- 
pose laboratory furnished fifteen years 
earlier. 

The fifteen years which have elapsed since 
1939 have witnessed a considerable departure 
from this unspectacular development, and 
most of the progress has been concentrated 
into the last five years. 

During the war period, laboratory facili- 
ties had to be expanded rapidly, but such 
expansion was largely restricted to those 
sciences directly connected with the prosecu- 
tion of the war, and the general shortage of 
materials prevented very much experimental 
development in any direction in which exist- 
ing methods and designs could give reason- 
ably adequate results. Nevertheless, it was 
clear to designers that unless they began to 
think afresh on some of the basic require- 
ments of their subject, and to take advantage 
of some of the new materials becoming 
available, scientific progress would be ham- 
pered by out-dated and inadequate accom- 
modation. 

Unit for use as central service 
unit for either. wall bench, 
single-sided or double-sided 

bench 

Three aspects of laboratory design made 
special demands upon attention. The 
country as a whole was poorer than in pre- 
war days, and although money was available 
to meet genuine needs, there was little to 
spare for embellishments that had no imme- 
diate practical value. New equipment had 
therefore to be functional, and not merely a 
more spectacular variation of an existing 
basic design. Secondly, war-time produc- 
tion experiences had shown that some degree 
of staidardisation might well be applied to 
the manufacture of laboratory equipment, 
with advantages in cost and ,-in ihi more 
efficient use of manufacturing facilities. At 
the same time, .standardisation carried to 
excess would have resulted in rigidity of 
design, and in a period of rapid develop- 
ment, flexibility was an  all-important re- 
quirement. Thirdly, new materials, e.g. 
plastics, were slowly becoming available, and 
some of these were clearly to become of 
value in laboratory equipment manufacture. 

For various reasons, the first considera- 
tion, that of economy, had only a small 
immediate effect upon design, although it 
did have some effect upon the laboratory 
equipment industry as a whole by limiting 
the scope of some of the more ambitious 
building projects. Flamboyance had never 
been a characteristic of laboratory design; 
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Unit in use as double-sided 
centre bench, with working 
surfaces at 2 f t .  7 in. height 

in the earlier days scicnce was to  some 
extent regarded as a ' poor  relation' in 
education and industry, so that insufficient 
money was made available t o  enable any of 
it to  be spent on display. Gradually also, 
designers learnt that excess of decoration 
was a positive hindrance in the working of 
the laboratory, and thus the joint result of 
financial restriction and the necessity for  
plain, hard-wearing equipment was to  bring 
about an almost puritan simplicity of design 
-puritan, that is, in comparison with the 
contemporary non-laboratory furniture of 
the period. 

With such a background, there was thus 
little room for the practice of economy by 
omitting superfluities-in general there were 
no superfluities to  omit, and some of the 
enforced war-time expedients of using sub- 
stitute materials had not been over-success- 
ful, s o  that although the substitutes were 
sometimes basically cheaper than the 
originals which they temporarily displaced. 
their lack of wearing qualities showed that 
the dearer materials were often cheaper in 
the end. 

There was thus little desire to  promote the 
use of alternative materials merely because 
their initial cost might be less, and economy 
had t o  be found in improved organisation. 
o r  in consideration of basic requirements t o  
determine whether component dimensions 
could be safely reduced. Progress in these 
directions, although not without effect, did 
not show in the appearance of the labora- 
tory. 

Joint consideration of standardisation and 
flexibility were to  result in more far-reaching 
changes. The  earlier laboratory equipment . 

tradition had been one of 'tailor-made' 
articles, to  suit the known requirements of a 
particular user, a t  a particular time and for 
a particular purpose. Such articles were 
often very efficient, but being individually 
designed and made, they were sometimes 
difficult to adapt to  meet subsequent changes 
in conditions. 

Some laboratory requirements are so un- 
usual that there will almost certainly always 
have to be a proportion of individually 
designed and manufactured equipment in 
any laboratory engaged upon anything other 
than completely routine work. But for the 
majority of the equipment, standardisation 
was clearly a development which would 
repay attention. This meant the adoption 
of some system of unit construction so that 
the variety of components could be reduced. 
but the quantities of the retained compon- 
ents much increased. 

It would thus be possible to  attain the 
advantages of batch-production-the poten- 
tial demand was generally too small to  per- 
mit the introduction of true mass-produc- 
tion methods-and the immediate difficulty 
was the design of a unit system which should 
be as flexible as possible, both to cover d 

wide range of initial requirements, and also 
to be capable of easy rearrangement to  meet 
changing circumstances. 

The  principle article of equipment in 
almost any laboratory is the working bench 
and the constituent parts of this are (a) a 
stable working surface-the length, width. 
height and materials of which are dependent 
uoon the particular function of the bench; 
(b) the service lines and outlets; (c) convenient 
places for storage of equipment and chemi- 
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cals; and (d) a rapid means of assembling 
apparatus. All of these requirements may 
change independently of each other, and a 
successful unit system must make provision 
for such independent ajterations. It  cannot 
be claimed that any designer has yet met 
these requirements in full, but a system intro- 
duced five years ago by Baird & Tatlock 
Ltd. went a long step in the right direction. 
by providing for a stable working surface 
supported independently of the under-bench 
storage accommodation, ready access to  ser- 
vice lines, and a wide range of dimensionally 
interchangeable standard under-bench units 
and accessories. 

Being a system of standardised units rather 
than of standardised benches, it was possible 
to meet a considerable range of laboratory 
requirements by rearrangements of units, 
and it was also possible to increase o r  reduce 
bench lengths without any great difficulty. 
The system also allowed for the use of front- 
controlled service outlets-the absence of 
such facilities being a notable defect in other 
unit systems. This unit s y ~ t e m  was so  far 
in advance of any other which had previously 
been marketed. that it rapidly attained con- 
siderable success. Its case of transport and 
assembly enabled an appreciable export busi- 
ness to be initiated and expanded. so  that 
today a large number of overseas labora- 
tories in newly developing countries are  a? 
well equipped as  most laboratories in the 
United Kingdom, and are not the asscmb:ies 
of crude. make-shift. locally-produced 
articles that they might well have become. 

Unit in use as double-sided 
cenhe bench, with working 
surface on one side at 2 f t .  7 in 
and drawer unit fitted, and 
working surface at 3 ft. on 

other side 

In well-established overseas areas also, the 
system found favour, and certain countries 
which previously looked to the US to supply 
laboratory equipment now purchase much of 
their equipment from this country. 

As will have been seen, there were certain 
basic requirements which were not fully met 
by the system in its initial stages of develop- 
ment. It  was not possible t o  vary bench 
height o r  width, o r  to  change the material 
of the working surfaces. Facilities for  the 
erection of larger apparatus had also not 
been developed to any extent. Even in its 
present state, however, the equipment is 
adequate for  a wide range of laboratories, 
but experimental work is now in progress so 
that the ' BTL'  system will very shortly be 
available in a n  alternative form which, while 
it retains all of the advantages of the present 
arrangement, will also allow for the easy 
alteration of bench height and width (with- 
out the necessity of entirely changing the 
under-bench units o r  dismantling the com- 
plete bench). the exchange of working sur- 
face materials, and the conversion of any 
bench into a service rack. with or without 
an attached apparatus rack. 

These developments will make it possible 
to  effect very wide alterations in the use of 
the laboratory while still retaining the initial 
equipment, a considerable saving in time. 
and a n  even greater saving in money. For  
research laboratories. or any other type of 
laboratory where the nature of the work 
may be subject to change. the slightly higher 
initial cost of  the new alternative form of 
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the system is likely to be found well worth- 
while. 

The next l'ine of development lay in the 
use of materials which, although not neces- 
sarily new in themselves, were new in their 
application to the manufacture of labora- 
tory equipment. Timber was the traditional 
material for this purpose, and indeed, teak 
is still probably the best general purpose 
bench top material yet found. For  some 
purposes, however, timber as  a constructional 
material for the carcase of the bench, o r  for 
the units in a unit system, had certain defects, 
and the fall in timber quality during and 
after the war constituted a spur to efforts to  
develop alternative materials. 

Timber qualities have now risen again, 
and for much laboratory construction it is 
still a very satisfactory material, but early 
experiments with steel were generally suc- 
cessful, so that for laboratories where clean- 
liness o r  non-absorbent surfaces are desir- 
able, steel has now become a n  accepted 
medium of construction. Also for  labora- 
tories in hot o r  humid climates, and in other 
cases where the dimensional instability of 
timber is a disadvantage, steel has made 
rapid strides-although due attention must 
be given to the rust-proofing and high-grade 
finishing of the steel. The unit system 
earlier mentioned was developed as a steel 
system, although it is also available in tim- 
ber form. 

A still more recent development is in the 
use of plastic surfaces for under-bench units. 
This must still be regarded as an experi- 
mental matter and it is as yet too early to  
make any precise recommendations, but 
there is a definite future for such materials 
provided that due regard is paid to  their 
chemical and physical limitations, i.e. it can- 
not yet be claimed that a plastic-surfaced 
unit is any more universally successful than 
is a timber or steel unit. However, plastics 
is still a young industry, and designers will 
be ready to take advantage of any new 
development which will extend its useful- 
ness for laboratory equipment construction. 

The developments which have now been 
sketched are common to the whole field of 
laboratory design, but progress is also being 
made in more restricted directions. Although 
often of importance, they can only receive 
passing mention here. Attention is being 
paid to improvements in the design of fume 
cuvboards and fume extracting systems, and 
with the increased use of air-conditioning. 

balanced-draught fume removal systems are 
likely to become more permanent. Although 
somewhat expensive in the first instance, 
these give efficient fume extraction with the 
loss of minimum quantities of that rather 
expensive commodity-fully-conditioned air. 

Specialised features are also being 
developed in equipment for laboratories in 
all branches of atomic development. Such 
equipment is still largely individually de- 
signed, and would require an article in itself. 
but mention may be made of the use of 
strip-lacquer and similar finishes which can 
be removed easily in the event of contamin- 
ation. 

The  mobile laboratory, although having 
its origins in the first world war, is now 
becoming widely recognised a s  a valuable 
means of providing laboratory facilities for 
occasional o r  periodic use, remote from any 
centre, and such laboratories, fully equipped 
with all services and other aids, are being 
designed and built for an increasing range 
of purposes. 

Science grows apace, and laboratory 
designers will not relax their efforts to  see 
that so far  as lies within their powers, this 
growth is not hampered by inadequate or 
out-moded equipment and furnishing. 

Seventh OCCA Exhibition 
ARRANGEMENTS have been completed 
by the London section exhibition committee 
of the Oil and Colour Chemists' Association 
for the Seventh' Technical Exhibition to be 
held a t  the Royal Horticultural Society's 
Old Hall, Vincent Square, London, S.W.:. 
from 15 to 17 March. 1955. 

Theme of the display may relate t o  
new products, new knowledge of existing 
products, and their uses or, in suitable 
cases, existing knowledge not generally 
available in the consuming industries. The 
committee have decided to continue the use 
of a shell scheme for the stands which will 
be slightly larger than the 1954 stands. in 
that 1 ft. greater depth has been added. thus 
making the floor area of the stand units 
8 ft. wide by 6 ft. deep. 

Companies who have not previously ex- 
hibited and would like to  have their names 
submitted to the committee for considera- 
tion, should write to the general secretary. 
Mr. R. H. Hamblin, Oil and Colour 
Chemists' Association, Memorial Hall, 
Farringdon Street, London, E.C.4. 
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The Development of 
by J .  R .  M A  JER, Ph 

A GREAT deal of effort has been ex- 
pended in the past few years in the 

elaboration of mechanical aids for the 
analytical chemist. Two of the successes 
of this crusade have been the commercial 
production of the single-pan automatic 
weight-loading balance, which can display 
the weight of an  unknown sample upon 
illuminated scales within a few seconds, and 
recording thermo-balances. With the latter 
it 1s possible to follow the change in weight 
of a sample in a furnace and thus to deter- 
mine. accurately without supervision the 
time of complete ignition, or the rate of 
oxidation of heated samples. Much of the 
pioneer work was carried out by Clement 
Duval and his co-workers and is discussed 
in his recent book. In addition to the opera- 
tions of weighing and ignition, now fully 
automatic, the analytical chemist spends a 
great deal of his time in the procedures of 
filtration and titration, and it is not sur- 
prising therefore to find so much ingenuity 
expended in attempts to relieve him of the 
burden of the latter task. 

Ideally the automatic titrator consists of 
three parts. a dispensing valve admitting the 
titrant to the unknown solution, a sensing 
mechanism which identifies neutrality or 
equivalence point and transmits a signal to 
the dispensing valve, and a recording device 
which notes the volume of titrant added. 
There has been a great diversity in the form 
of the dispensing valve, which .may be the 
solenoid-operated stopcock of a conventional 
burette, an e!ectromagnetic plunger, a 
motor driven syringe, or may be eIiminated 
altogether. The sensing mechanism oper- 
ates on a property of the solution which 
changes abruptly at  the equivalence point. 
and the choice of property can be very wide. 
It can include optical properties such as 
density or refractive index. electrical pro- 
perties such as the radio frequency resist- 
ance or the potential of immersed electrodes, 
the temperature or the light emitted. 

Commercial models of automatic titrators 
with a high degree of accuracy, and suitable 
for almost all of the titration methods 
normally employed by the analytical chem- 
ist. have been available in the United States 
for several years. Development models 
have been shown at  the Physical Society 

Automatic Titrators 
.D., D.I.C., A.R.I.C. 

exhibitions in this country. Of the large 
number of possible methods of identifying 
equivalence point which are suitable for 
automatic operation, two alone have re- 
ceived sustained attention : the potentio- 
metric and the photometric methods. The 
latter was suggested as the sensing device 
for an automatic titrator over a quarter of 
a century ago; but little attention was paid 
to it until recently, and the first really suc- 
cessful automatic titrator was based on the 
experience gained in potentiometric titra- 
tions, and utilised the potentiometric princi- 
ple in the determination of equivalence 
point. 

Potentiometric Determination 
Lingane described an apparatus in which 

the titration cell contained two electrodes, a 
standard calomel electrode, and an indicator 
electrode which could be a bright platinum 
wire. The two electrodes and the solution 
which is being titrated form a cell and cur- 
rent is drawn from this cell to operate a 
standard potentiometer recorder. The 
titrant is added from a syringe, the plunger 
of which is moved by a synchronous motor 
having a range of speeds. A mercury 
switch is included in the motor circuit and 
this is tripped by the potentiometer recorder, 
the equivalence point potential being chosen . 
beforehand as the tripping position. Anti- 
cipation of the equivalence point is obtained 
by placing the indicator electrode close to 
the nozzle of the syringe so that the momen- 
tary excess of titrant raises the potential. 
causing interruption of the flow, which 1s 
resumed only when stirring has removed 
this excess. 

The relative positions of the syringe tip 
and the indicator electrode must be adjusted 
experimentally for each separate reaction, 
the rate of reaction determining the distance 
between them for optimum accuracy. In 
addition the sensitivity of the potentiometer 
must be set for each separate reaction, so 
that the potential change occurring dwing 
the titration is covered by the scale. 

The addition of titrant to the unknown 
solution is slow, the maximum being 4 ml. 
per min., and this is necessary to avoid 
overshooting of the equivalence point In 
order to achieve greater speed of addition 
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it is necessary to add the bulk of the titrant 
rapidly and the remainder a t  a much slower 
rate. It was suggested that if the motor 
driving the syringe could operate a t  two 
speeds, the second much slower than the 
first, the titrator would more nearly imitate 
successful manual operation. This effect 
could be achieved by the inclusion in the 
potentiometer recorder circuit of a second 
mercury switch to operate at  a potential 
near to that of equivalence point and switch 
in a fixed resistor in the motor circuit. 

Applications of the Apparatus 

Titrations of ferrous and vanadyl ions 
with ceric ions have been carried out with 
this automatic titrator using a platinum wire 
as the indicator electrode. This was re- 
placed by a pure silver wire in titrations of 
chloride and iodide with silver nitrate, and 
it was found possible to carry out successive 
titrations of chloride and iodide in a single 
solution. Acid-base titrations have been 
carried out with low resistance electrodes 
such as the hydrogen, quinhydrone and anti- 
mony electrodes; but if a glass electrode 
was used as the indicator then a linear elec- 
tronic amplifier had to be interposed between 
it and the recorder. A commercially avail- 
able direct reading pH meter was found 
quite suitable for this purpose. 

The expensive recording potentiometer 
has been replaced by a n  electronic trigger- 
ing circuit (Schmitt) which can be adjusted 

. to switch off abruptly at  a predetermined 
potential, and to switch on again if the 
potential is lowered. The sensitivity of this 
circuit, i.e. the change in input signal re- 
quired to actuate a relay, is + 3 mV, o r  if 
the power supply includes a voltage stabil- 
ising device, + 2 mV. In addition to the 
normal range of titrations the automatic 
titrator has been found ideally suited for 
carrying out titrations with air sensitive 
material, such as the reduction of Ti (IV) 

. and Fe (111) with chromous chloride. 
A unit based on the Lingane design and 

incorporating a direat reading pH meter was 
found to be suitable for controlling the addi- 
tion of acid or  base (so a s  to maintain a 
constant pH) to a system in which hydrogen 
ions were being made o r  consumed. Another 
apparatus describer as a dual purpose titrat- 
or  and dispenser used a modified electric 
record player as a timer, and an electronic- 
ally controlled pressure regulator to main- 
tain a constant flow of reagent. The 

equivalence point was indicated by a 
galvanometer connected to two half-cells in 
the solution. The unit was claimed to be 
particularly suitable for titrations in non- 
aqueous solution and the concentrations of 
mercaptans, sulphides and salt in petroleum 
samples have been measured at  the rate of 
100 assays per hour. 

One of the chief difficulties in the con- 
struction of automatic titrators is the provi- 
sion of means for stopping the flow of 
titrant quickly enough to  prevent over- 
titration. Some method of anticipating the 
equivalence point, either by the indicator 
system or  by some external system. 1s 
required. The reason for this need is that 
the response of indicator systems is never 
spontaneous. Factors determining the rate 
of response are the efficiency of stirring. the 
rate of addition of titrant, the  shape of the 
vessel with respect to the indicator elec- 
trodes. the point of addition of the titrant. 
and the sluggishness of the reaction. 

A number of different types of indicator 
system exist. each with a different response 
time. and so an anticipation arrangement 
which is independent of the indicator system 
is to be preferred. Such a device has been 
described and consists of a solenoid oper- 
ated pipette which withdraws a portion of 
the sample before titration. The remainder 
is then titrated to equivalence point at  a 
rapid rate and the portion returned to the 
sample, titration continuing at  a reduced 
rate until the second equivalence point is 
reached. The portion withdrawn must be 
sufficient in size to react with the excess of 
titrant produced by the overshooting of the 
first equivalence point, and the second titra- 
tion must be carried out slowly enough to  
allow indicator systems to come to rest. The 
solenoid operated pipette may be connected 
conveniently to  the base of the titration cell 
with narrow bore tubing. 

Photometric Determination 

The photometric method of determining 
the equivalence point has been neglected 
until recently in favour of the potentio- 
metric method, its sole champion being 
Muller, who has stressed that the actual rate 
of attainment of electrode potential sets a 
limit to the sensitivity of autotitrators 
employing electrical sensing systems. The  
solutions which have been puggested for this 
problem include the provision of elaborate 
servo-systems which add titrant a t  a 
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diminishing rate as the end-point is neared. 
and the juxtaposition of the indicator elec- 
trode and burette tip, a system which has 
been discussed above. 

The objection which has been raised to 
photometric equivalence point determination 
is that it is unsatisfactory for turbid or 
high!y coloured solutions. This is a visual 
criterion and if sensitive photomultipliers 
are used in conjunction with strong light 
sources t h e  difficulty may be overcome, 
since it is merely a question of passing 
enough light through the titration cell, the 
photometric increment a t  indicator change 
being independent of solution density. The 
advantages of photometric methods are that 
the commercial photocell has a high 
impedance and is easily matched to a high- 
gain amplifier, while with quite simple 
equipment it is possible to distinguish 
differences in density which are impercep- 
tible to the unaided eye. In addition, there 
is a larger signal/noise ratio with photo- 
metric indication than with potentiometric 
indication. 

Coloured Ions in Solution 
A large number of reactions can be fol- 

lowed by the use of coloured indicators and 
there are also many ions whose concentra- 
tion in solution may be followed photo- 
metrically. Ceric ions. for example, show 
a strong absorption a t  320 m!~, and since 
cerous and arsenic ions have no similar 
absorption it is possible to follow the titra- 
tion of arsenious acid with ceric sulphate 
photometrically. Similarly, the tribromide 
ion has maximum absorption a t  270 mp, but 
its high molar extinction permits its mea- 
surement in solution up  to  330 m~ so that kt 
is possible to titrate the unsaturated consti- 
tuents in petroleum fractions by the addi- 
tion of acid to  a bromate/bromide mixture 
and to determine the end-point photometric- 
ally. 

An instrument described recently by 
Muller was intended for the continuous 
titration of small and sudden additions of 
acid to a system. A dichroic beam-splitter 
was placed in the light path and two photo- 
cells were used. When a two colour indi- 
cator such as bromthymol blue was used. 
the beam-splitter transmitted blue light into 
one photo-cell and reflected yellow light to  
the other, thus increasing the sensitivity of 
the instrument to the colour transition 
caused by small changes in the pH of the 
solution. 

The two photocells drove a twin cathode 
follower circuit, the output of which was 
fed to the recorder and simultaneously to 
a servo-amplifier. The output of the latter 
operated a small motor driven syringe add- 
ing the titrant to the solution. For  anv 
influx of acid the photometric system pro- 
duced a deflection which was recorded, and 
simultaneously the servo system was set in 
motion by the same error signal. .When 
the titration was complete the error signal 
disappeared and the recorded trace returned 
to zero deflection. 

A similar device was used by James and 
Martin in their separation of volatile fatty 
acids by gas-liquid partition chromato- 
graphy. The carrier gas, saturated a t  inter- 
vals with acid vapour, bubbled through a 
titration cell containing indicator. A beam 
of light passed through the solution on to 
a photocell. As the acid dissolved in the 
solution the indicator changed colour, the 
change in density being detected by the 
photocell. The error signal was amplified 
and allowed to operate an  automatic burette 
containing caustic soda, delivering it to the 
titration cell until the original conditions 
had been restored. A mechanical coupling 
of a writing pen to the syringe drive of the 
automatic burette allowed the titration to  be 
followed and recorded. 

A similar result could be achieved by 
coupling a commercial recorder to the 
photocell output. The photocell was chosen 
so that it responded directly to  the colour 
change of the indicator (phenol red for fatty 
acids and methyl red for volatile bases) 
without the interposition of a filter. 

Dead Stop End-Point 
The Karl Fischer method of determining 

moisture involves an end-point in which the 
solution colour changes from yellow to light 
amber, and experience is needed before full 
accuracy can be attained. Also the change 
is less visible with turbid o r  highly coloured 
solutions, so that an instrumental indication 
is to be preferred. The potentiometric 
method is not suitable because of the need 
to maintain anhydrous conditions, which 
are incompatible with the presence of a 
calomel reference electrode and a salt 
bridge. Despite these difficulties commer- 
cial instruments based on  this principle are 
available. 

If a small potential difference is applied 
to a pair of platinum electrodes sufficiently 
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large to oppose the back EMF produced by 
polarisation, at  the end-point the electrode 
is depolarised and a large increase in cur- 
rent is obtained. This is much easier to 
detect than the change in EMF, which is only 
of the order of 10 to 20 mV. The advan- 
tages of this method of end-point determina- 
tion (dead stop) are that the approach of 
the end-point is indicated by rapid swings 
of the galvanometer, while equilibrium is 
reached very rapidly. Although the method 
is very sensitive, some form of automatic 
control is necessary, for the galvanometer 
swings become very rapid near the end- 
point, and it is difficult to distinguish between 
a galvanometer .excursion and the true end- 
point. 

Again, when the sample is not soluble in 
the solutions used, water must be extracted 
from a solid phase (dairy products, strepto- 
mycin, insulating materials, etc.). In  this 
case to obtain maximum accuracy a rigid 
reproducible discipline must be employed 
and this is best carried out by means of an 
instrument. A suitable unit consists of a 
conventional burette, the stopcock of which 
is controlled by a solenoid, a sensitive relay 
which may be tripped by a current of 15 
and a pair of platinum electrodes. The 
relay, which may consist of a microammeter 
fitted with contacts, operates a power relay 
connected to a time relay, which differen- 
tiates between transient and true end-points 
and controls the solenoid which operates 
the stopcock. 

' Three Lights Indicate Progress 
The progress of the titration is indicated 

by three lights, the first flashing on  when 
the titration is started, the second as  the end- 
point is neared, and . the third when the 
titration is finished and the meniscus steady. 
The microammeter also gives an indication 
of the state of polarisation, and the sensi- 
tivity may be adjusted, as can the timer 
which differentiates between true and tran- 
sient end-points. Most end-points may be 
considered permanent in 30 seconds. With 
sluggish samples, e.g. suspensions, the period 
may be lengthened to 60 seconds; but if on 
the other hand side reactions occur, then 
the time may be reduced to 15 seconds to 
prevent interference. A titration may take 
from one to three minutes and the accuracy 
is that of the burette itself. 

The dead stop method has also been used 
for determining the end-point in the titra- 
tion of arsenic with electrolytically gener- 

ated bromine, while the polarised electrodes 
have also been connected to a relay switch- 
ing in the output of a n  oscillator so as to 
give an audible warning of the approach of 
the end-point. 

Electrolytic Generation of Titrmtts 
The analytical chemist spends a good deal 

of his time in making up  and standardising 
solutions, and many workers have suggested 
that the titrants should be produced in s o b -  
tion electrolytically, this method also obviat- 
ing the storing and accurate volumetric 
measurement of standard solutions. This 
form of titration was carried out in 1938 
when solutions of hydrazine and hydroxyl- 
amine were titrated with an electrolytically 
prepared solution of bromine obtained from 
acidified potassium bromate, with a 100 per 
cent current efficiency. The method was 
called coulometric titration to distinguish 
it from coulometric analysis, since it could 
be applied to substances which cannot be 
made to react quantitatively at  an  electrode 
themselves. and hence cannot be determined 
by direct electrolytic methods. 

The standard solution is thus replaced by 
a standard electric current and this must be 
electronically regulated to a constant value 
for  a measured time. The end-point may 
be determined amperometrically (dead stop) 
but unfortunately this limits the generating 
current to 10 mA, for higher currents induce 
parasitic currents in the indicator electrodes. 
making the end-point difficult to identify. 
This low current corresponds to lo-' milli- 
equivalents per sec. 

Larger samples of potassium dichromate 
and ceric sulphate have been titrated with 
electrolytically generated ferrous ion at the 
100 mA level using potentiometric detection 
of the end-point with a platinum-tungsten 
electrode pair. The internal generation of 
the titrant has the additional disadvantages 
that the sample may not contain substances 
which undergo reactions at  the electrode. 
and so it has been suggested that the titrant 
should be generated in a separate cell and 
then passed to the titration cell. 

An apparatus which has been described 
incorporates a constant delivery burette 
whose jet is connected to a T piece, in either 
arm of which is a coiled platinum electrode. 
The space between is filled with glass wool. 
one arm of the T leading to the titration cell 
and the other to the drain, The products 
of electrolysis are prevented from mixing 
and are swept into the vessel without loss o r  
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reaction. The, flow is adjusted to 0.1 ml. has been titrated with electrolytically gener- 
per sec., the current is switched on and ad- ated iodine, the end-point being detected 
justed, and then the titration cell is placed by the appearance of the brown colour of 
under the delivery arm. The timer is the free iodine. 
started and the titration carried out to end- phenolphthalein is a satisfactory indica- 
point when the timer is switched off and the tor for acid-base titrations and in all coulo- 
stopcock closed. This technique allows the metric titrations with acids and bases the 
dead stop indication of end-point to be used electrolyte used is one whose ions do not 
as the indicator electrodes are isolated from ' discharge at the generating electrodes. Thus, 
the generating pair, while a wide range of hydrogen ions are produced at the anode by 
concentrations may be dealt with by adjust- the discharge of oxygen, and hydroxyl ions 
rnent of the current. The process may be at the cathode by the discharge of hydrogen. 
made automatic by the use of a pH meter The chief difficulty with this method of end- 
operating a relay. point determination is the interference of gas 

bubbles produced at the generating elec- 
Suitable for Continuous Operation trode. An additional absorption is thereby 

It is an advantage in the constant current produced, so that with titrations in which 
device if the load current does not pass less light is transmitted before than after, 
through the regulator circuit, since this per- the additional density causes .overtitration, 
mits the use of currents above 100 mA. while in the reverse case a premature term- 
Recording may be achieved by attaching ination of the titration occurs. The effect is 
a potentiometer recorder to the pH meter less serious in the latter case, since when the 
when potentiometric determination of end- bubbles disperse, the titration is automatic- 
point is used. This type of instrument is ally reinitiated and the accuracy is thus un- 
particularly suitable for continuous opera- impaired. 
tion and a model was used to monitor, the The effect of bubble formation may be 
concentration of mustard gas in air. The minimised by the use of two photocells in 
sample was drawn through a cell where the opposition, each viewing one half of the 
gas dissolved and the air carried over liquid titration cell and being equipped with suit- 
to an outer cell, where it was returned after able filters. The accuracy with this form 
filtration. The titrant was bromine gener- of titration can be as good as 0.04 per cent. 
ated electrolytically from acidified potas- 
sium bromate in the titration cell at the same Thermometric Titration 
rate as the gas was absorbed. 

The electrolysing current was .supplied by 
an electronic power amplifier, the output of 
which was controlled by the potential of the 
solution as measured .by a calomel and 
platinum wire pair in such a way that 
diminution in the amount of free bromine 
caused additional electrolysing current to 
flow. Measuring and recording instruments 
could be placed in series with the amplifier. 

Photometric determination of end-point 
may also be used with electrolytically gener- 
ated titrants, but the method has certain 
limitations. Only those systems giving a 
colour change at the end-point, or to which 
indicator may be added can be studied while 
other factors causing changes in the absorp- 
tion of the sample, such as precipitation. 
bubble formation or  colour change on dilu- 
tion, must be avoided. A photocell relay 
circuit initiates and terminates the generating 
current according to the response of the 
photocell. and simultaneously operates an 
electric timing clock. In this way arsenite 

Titrations in which the end-point was 
determined by measuring the temperature of 
the solution were carried out as early as 
1921. Curves were obtained by plotting the 
temperature of a titration cell against the 
volume of titrant added, and these showed 
significant inflections in the vicinity of the 
equivalence point. The technique has been 
applied to a variety of titrations including 
oxidation-reduction, precipitation, acid-base 
and complex forming reactions. Most of 
the early results were not sufficiently accu- 
rate for analytical procedure, but with the 
use of a Dewar flask as the titration vessel, 
and a Beckmann thermometer for tempera- 
ture measurement, a fair degree of accuracy 
was obtained. However, the need for 
making many careful temperature measure- 
ments during the course of a single titration 
discouraged development. 

Recently it has been suggested that the 
Beckmann thermometer may be replaced 
satisfactorily by a glass covered thermistor, 
whose output may be fed to  a recording 
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potentiometer. Commercially available 
thermistors have a low heat capacity which 
gives rapid response and a high sensitivity 
in ohms per degree Centigrade. The sensi- 
tivity of the whole instrument may be ad- 
justed by altering the potentiometer, a suit- 
able average value being full scale deflection 
for a temperature rise of 5".  Because it is 
only temperature differences which a ie  mea- 
sured exact calibration is not necessary. 

Constant Flow Necessary 

The thermistor is included in a simp!e 
bridge circuit, the output of which is fed 
directly to the potentiometer recorder. One 
axis of the recorder chart measures tempera- 
ture and the other time, since it is driven at 
constant speed. The burette must therefore 
deliver titrant at  constant flow, and the 
principle used is that flow through a capil- 
lary tube is dependent upon the head of 
liquid only (at constant temperature and 
solution density). The temperature of the 
titrant in the burette is kept to within 0.05" 
by means of a thermostatted water jacket. 
while a Mariotte bottle and a large head of 
liquid ensure constant flow. The disadvan- 
tage of this system is that it is bulky and 
difficult to c l ~ a n  when a change of titrants 
is necessary. The motor driven syringe 
which has been used in commercial instru- 
ments such as the Precision-Dow Titrator 
has been claimed to be preferable. The 
accuracy for acid-base titrations is a few 
parts per thousand. and it is not impaired 
by the addition of filter paper pulp to give 
a thick slurry. 

The limitations of the thermometric 
method are that the reactions studied must 

, be rapid, or the end-point is displaced and 
indefinite. The rapid and adequate mixing 
of large volumes of liquid is difficult, and 
if small volumes are used, then evaporation 
effects impair the accuracy. The tempera- 
ture rise may be difficult to measure if solu- 
tions are too dilute, for example the titra- 
tion of 1 meq. in 200 ml. of water gives a 
temperature rise of only 0.07". If the heat 
of reaction is small great care must be taken 
to equalise the temperature of the sample 
and titrant, or the temperature rise will be 
masked; the heat of dilution must also be 
small compared with the heat of reaction. 
With strong acids and bases the lower limit 
of concentration is 0.002 N with an accuracy 
of + 2 per cent, but when weak acids or  
bases are used the heat of ionisation must 

be taken into account. With the exception 
of hydrogen fluoride weak acids evolve less 
heat than strong acids. 

One of the chief advantages of the method 
is that it may be applied without difficulty 
to titrations in non-aqueous solution, and in 
fact it is more sensitive in organic solvents 
because of the lower specific heat. Again. 
Lewis o r  aprotic acids and bases such as 
aluminium chloride and dioxane may be 
titrated as easily as other types. Among 
the titrations which have been carried out 
are the precipitation of zinc. lead and man- 
ganese as the hydroxide, and calcium, stron- 
tium and mercury as the oxalate, complex 
forming reactions such as the reaction of 
cobalt, copper and nickel with ammonia, and 
nickel, zinc and cobalt with cyanide, and 
mercury with iodide and oxidation-reduction 
reactions such as the oxidation of ferrous 
iron with permanganate. and arsenite with 
bromate. The concentration of water in 
concentrated acids may be estimated by 
titrating with fuming acids. 

Other Methods 

There are two other methods of end-point 
determination suitable for automatic opera- 
tion. The first of these involves the detec- 
tion of light emitted by a chemiluminescent 
indicator. There are a variety of substances 
including aminophthal-cyclic hydrazide. 
dimethyl diacridylium nitrate and siloxene. 
which emit light when they are oxidised in 
solution. The first of these, known as 
luminol, will only do so in alkaline solu- 
tion, so that when a titration of a sample of 
acid is carried out with an  alkali in the 
presence of luminol. the solution glows at 
the end-point. The indicator mixture used 
contains hydrogen peroxide and haemo- 
globin as a catalyst, and the end-point may 
easily be detected in opaque solutions. The 
output of a photomultiplier may be con- 
nected to  relay or  recording circuits as des- 
cribed before. 

A good deal of attention has been paid 
to high frequency titrimetry in recent years. 
In this technique the effect of the change in 
capacity of the titration cell upon an oscil- 
lator is measured, either as a change in fre- 
quency or anode current. Once again a 
recording potentiometer or a relay circuit 
may be used to control the flow of titrant 
to the cell. While this method has the 
advantage that the electrodes do not come 
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Instruments for Industry on Show 
SIMA's Display at  Production Exhibition 

.S  OME of the ways in which instruments 
have been of assistance to the technical. 

pharmaceutical, glass, ceramic and allied 
industries will be demonstrated on the stand 
of the Scientific Instruments Manufacturers' 
Association of Great Britain a t  the Produc- , 
tion Exhibition, a t  Olympia from 7 to  14 
July. 

Although the requirements of these indus- 
tries differ in some particulars, they have a 
certain basic similarity in that all require 
the control of certain variables such as p H ,  
temperature, humidity, concentration, pres- 
sure, etc., to achieve optimum results. 

The wide range of instruments available 
for the measurement and control of H will 
be represented by three typical exhfbits by 
W. G Pye & Co. Ltd.. of Granta Works, 
Cambridge. These are the Pye universal 
pH meter (which can also be used as a 
millivoltmeter where desired), the Pye 
miniature pH meter. and the Pye industrial 
pH amplifier. The  first two are used 
mainly for the direct measurement of acid- 
ity or alkalinity, though the universal pH 
meter can also be used to drive an external 
indicator, controller o r  recorder without 
loss of performance. The miniature pH 
meter is battery-operated and can be taken 
to the actual sampling position rather than 
taking the sample to the laboratory. 

Where it is desired to exercise a continu- 
ous control over pH rather than merely to 
measure it, the industrial pH amplifier will 
normally be employed. This instrument, 
which has a stability of + 0.02 pH for all 
normal variations of mains frequency and 
voltage, is enclosed in a flameproof case 
and is provided with automatic temperature 
compensation. 

Exhibits by C. F. Casella & Co. Ltd., of 
Regent House, Fitzroy Square, London. 
W.1. will make a special feature of their 
temperature and humidity indicators and 
recorders for applications ranging from 
normal laboratory conditions down to 
-70 o r  -80". The Casella frost point 
hygrometer for. measuring humidity down to 
such temperatures will provide a particu- 
larly interesting exhibit for those visitors 
whose manufacturing problems involve 
maintaining exceptionally dry conditions in 

parts of their plant. Normal industrial ap- 
plications which will be indicated on the , 
stand are for conditions such as the produc- 
tion of oxygen where the moisture in the gas 
must necessarily be kept to a very low 
figure. 

The importance of correct instrumenta- 
tion in obtaining combustion efficiency will 
be stressed by the Sigma Instrument Co. 
Ltd. of Letchworth, Herts. Typical of the 
items covering the production and use of 
gas in the Sigma-Kent recorder for the 
automatic control of. the calorific value of 
gas. This instrument consists of a Sigma 
Mark 2 recording calorimeter, made u p  of 
a gas-flow regulator, measuring device and 
recording mechanism. The regulator sup- 
plies gas to the measuring device in which 
it is burnt a t  a constant rate. The heat 
resulting from the combustion of the gas is 
then led through a system of tubes which 
feeds a signal, dependent on the heat ob- 
tained from the gas, to a Kent Mark 20 
pneumatic controller. This three-term 
controller then instantly alters the condi- 
tion at some point in the gas-making cycle 
so that the calorific value of the gas pro- 

Pye continuous-flow electrode assembly 
for pH control 
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Next Year's BII Exhibition 
ORGANISERS of next year's British Instru- 
ment Industries' Exhibition to be held from 
28 June to 9 July are aiming to present a 
more attractive programme than ever before, 
and the fact that it will overlap the Tenth 
International Printing Exhibition should 
prove an  added advantage from the point 
of view of the attendance of visitors from 
overseas. 

Response from exhibitors, it is stated, has 
more than justified the decision taken to 
select Earls Court, where all stands are to 
be sited on the same floor, as the meeting 
ground of the Exhibition, which has hitherto 
been held at Olympia. 

Thc Exhibition is sponsored jointly by 
the British Electrical and Allied Manufac- 
turers' Association, thc British Industrial 

Sigma Mark V recorder for Measuring and Control Apparatus Manu- 

indicating and recording facturers' Association, the British Lamp- 
pressure or vacuum blown Scientific Glassware Manufacturers' 

Association; the Drawing Ofice Material 
duced brought back to the desired value. Manufacturers' and Dealers' Association 

Also to be shown is the ultrasonic thick- and the Scientific Instrument Manufacturers' 
ness gauge made by Dawe Instruments Ltd., Association. 
of 99 Uxbridae Road, Ealing, London, W.5, 
designed to enable readings-to be taken of 
wall thicknesses up to 12 in. when one side 
only of the wall is accessible. 

Other exhibitors on the stand are the 
Sperry Gyroscope Co. Ltd., of Great West 
Road, Brentford, who will aim to show, in 
relation to their Zero Reader flight director. 
how good designing can aid production and 
facilitate servicing and testing by the user: 
and Tensometer Ltd., of 81 Morland Road. 
Croydon, who will demonstrate the Houns- 
field Tensometer and other equipment for 
testing and recording the mechanical pro- 
perties o f  metals, fibres, rubber and film., 
etc. 

Automatic Titrators 
continued from page 14461 

in contact with the solutions there are res- 
trictions on the concentration of reagents. 
With simple oscillators of the tuned-anode 
tuned-grid type operating at  frequencies up 
to 30 Mc. per sec. maximum sensitivity :s 
obtained with concentrations of 0.002N. 
With more complicated oscillators the value 
rises to 0.05N at 100 Mc. per sec., while to 

I use 0.2N solutions quarter-wave concentric 
line oscillators operating at  360 Mc. per sec. 
are necessary. 

THE George Kent 
auto / manual/test/ 
service station is 
for use with the 
Mark 20 air-oper- 
ated controller. It 
comprises a 4-posi- 
tion plug - type 
selection valve. a 
regulator position 
gauge, an auto/  
manual balance 
gauge and a 
manual pressure 
regulator. When 
the switch is at  
' test ' control is 
manual, but the 
automatic mechan- 
Ism is functioning. 
enabling tests to be 
made: at  ' service ' 
the air supply to 
automatic control 
is cut off, and re- 
pairs may be made 
without affecting 
manual control. 
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Instruments 
A UTOMATIC instrumentation in the labora- 

tory, known for years to  those in this 
country who read the American journals and 
who attempted, sometimes successfully, t o  
construct their own apparatus, has a t  last 
reached commercial development on  a signifi- 
cant scale. In industrial processes, too, 
automatic control has attained sufficient 
proportions to  justify the setting-up of a 
separate NPL division t o  study it. The most 
important developments of the past year have 
been in this field. 

Although weighing has not yet been made 
completely automatic, recent years have 
seen much reduction in the time taken t o  make 
a weighing : Oertling's balance Model 125A. 
for example, is clainied to  be a t  least 40 per 
cent faster than the original 125. Operation 
has been simplified, and a single dial applies 
weights to  a value of I gm. Automatic weight 
loading to 10 gnis. is achieved with the Model 
128, which was developed for very rapid 
weighing of samples which have all the same 
weight within 5 gms. 

These and other Oertling balances, normally 
fitted with Releas-o-matic mechanism but 
available without, were first exhibited a t  the 
1954 Physical Society Exhibition. The  con- 
tinuing popularity of,these balances is indicated 
by the fact that in some instances prices have 
been reduced during 1954. 

A number of nioditications have been made 
t o  the Towers Model 101 balance, designed t o  
give it  greater stability and accuracy. The  
optical system has also been changed, and is 
now a completely new unit housed in a compact 
dust-proof case to  protect the mirrors from 
corrosion. The zero adjustment is optically 
operated. 

New Whatman filter paper products during 
the year include a new grade of paper and 
two specially c ~ ~ t  patterns. The new grade is 
specially for the standardised assay of anti- 
biotics by the paper disc method and is avail- 
able a s  ' AA ' discs 1.3 cm. in diameter. The 
paper is thick, and a disc serves as  a carrier of 
a specific volume of antibiotic culture fluid. 
Since the diameters of the discs are standard, 
the zones of inhibition are proportional to  the 
amount of antibiotic present. 

The new patterns of paper are  specially cut 
for paper chromatography and electrophoresis. 

of the Year 
CRL/I  is a small sheet 21.3 r 11.0 cm. cut  t o  
form I2 strips 1.5 cm. wide with a 3 rnm. slot 
between each strip. The slots are 9 cm. long 
so  that a I cm. band joins top and bottom. 
The paper may be formed into a cylinder and  
stood in a small dish and covered with a n  
inverted 600 ml. beaker. The method, which 
was originally developed for geochemical 
surveys, is very usefill for carrying out  multiple 
analyses rapidly and quantitatively. 

Pattern CE/ I  consists of  a standard size 
sheet 184 in. x 226 in., which is cut  along 
one of the shorter edges with a serrated knife 
so  as to  form a line of V-shaped tongues ; in 
electrophoresis the solvent dripping from the 
bottom of the sheet with separated fractions 
of test solution may be collected in a series of  
small tubes. Both patterns of paper may be 
obtained in any of the usual grades from 
H. Reeve Angel & Co. 

Halfway toward automatic apparatus is the 
Cambridge titration apparatus. This outfit, 
originally developed for the analysis of steels, 
may. however, be employed in most volumetric 
analyses. It is particularly useful in deter- 
mining the end-point in deeply coloured 
solutions. Operation, however, is manual. 

The standard electrode system includes 
platinum and calomel electrodes, a thermo- 
meter, and two burettes (one for back titration) 

'he re-designed model of the Towers ror 
balance 
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Loughborough all-glass high purity 
water still, with improved pattern of 

splash trap 

mounted together on a movable frame which 
may be raisedor lowered by a handle at the 
side of the base. The apparatus is fitted with a 
magnetic stirrer, the speed of which may be 
varied at  will. Determination of end-point 
is by potentiometer and moving-spot galvano- 
meter, and special reference cells may be 
supplied for special titrations. The apparatus 
is adaptable for the Karl Fischer estimation. 

Glass developments from the Loughborough 
Glass Co. include an improved model of their 
all-glass water still. The new pattern has an 
improved spray trap, and produces pyrogen- 
free water well within BP standard. Rating 
of the heater is 3 kW, and, at a water con- 
sumption of 82 1. per hr., output of distilled 
water is 4 1 .  per hr. A new type of soxhlet 
solvent trap, which saves time and reduces 
fire risk ; and a 9 r: 18 in. industrial con- 
denser with five coaxial coils of total area 
12.5 sq. ft., are other new items. 

Jencons have produced a simple one-piece 
crucible holder which incorporates its own 
funnel in a tapered neck to tit various flask 
sizes, and have improved a technique for 
sealing quartz windows into borosilicate or 
other glass tubing. 

Routine pipetting of liquids, besides being 
a tedious and time-consuming operation, can 
be dangerous with a poisonous or radioactive 
liquid. G. A. Bacon and T. W. Burrows of 
the Ministry of Supply Microbiological Re- 
search Establishment have conceived a piece 
of apparatus which eliminates hazards and 
increases accuracy in the hands of semi-skilled 
personnel. This is the ' Pipettor,' which is 
being marketed by L. A .  Steiner. 

It consists essentially of a hollow glass ring 
containing mercury and placed in a drum. 

Steiner 'Pipettor'fitted with two sizes of 
pipette 
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Towers automatic distilla- 
tion apparatus 

A .  Volume follow-up sensitivity con- 
trol 

R .  Heater control 
C. Coarse standardising control 
D. First drop lamp and photocell 
E. Chart drum 
F.  Volume follow-up lamp and photo- 

cell 
C;. Thermocouple 

Standard pipettes can be attachcd to the glass 
ring, so that when the drum is rotated in onc 
direction, liquid will be drawn up  into the 
pipette. The liquid will be held while the drum 
is stationary, and expelled when the drum is 
reversed. The volume reading is taken from 
the pipette itself, but a removable auxiliary 
icale is provided on the drum, and in con- 
junction with an adjustable stop this will allow 
rapid and consistent repetitions of a required 
volume. 

The apparatus is available in three sires : 
for 0-10 ml. pipettes, graduated in 0.1 ml. ; 
for 0-1 ml. pipettes, graduated in 0.01 ml. ; 
and a combined unit for both pipettes. 

First really ailtomatic apparatus in this 
review of recent developments is the Towers 
automatic distillation apparatus. This was 
developed on the designs of the Shell Refining 
Rr Marketing Co., to  carry out laboratory test 
distillations a s  specified in IP mcthod 123/49B 
and ASTM designations D86 and D158. The 
normal procedure occupies about 35 minutes. 
during which time a laboratory worker has to  
he in attendance to  maintain distillation rate 
and  make measurements of tcrnperature and 
volume. 

With this apparatus, results can be obtained 
in 15 minutes without the constant attention 
o f  a n  operator, and they are  given in the form 
o f  a graph on a chart.. It is claimed that 
reproducibility of results obtained with this 
equipment in the hands of semi-skilled worker 
is a t  least a s  good a s  can be obtained by a 
careful analyst using the standard manual 
equipment. 

Although it is quite possible for normal 

observers to  match any colour by a n  additive 
mixture of three colours, it has been found 
that different observers require different 
proportions to  obtain a match. These observer 
differences are frequently larger than the 
colour differences which can be discriminated 
by a single observer. 

By increasing the number of matching 
colours t o  six, however, the mixture required 
for a colour match is very nearly independent 
of the observer. An instrument for this pur- 
pose was tirst described by Donaldson (Proc. 
Pl~jjs. Soc., 1947, 59,554) and a commercial 
model is now being manufactured by Belling- 
ham & Stanley. All the instruments are  
standardised and calibrated a t  NPL. 

Another interesting Bellingham & Stanley 
instrument is a sugar and oil refractometer. It 
is extremely easy to  use, a s  i t  is only necessary 
to  insert one o r  two drops of the material to  
be tested between the prisms of the instrument 
when the edge of a well-defined shadow can 
be seen through the eyepiece. This cuts across 
a scale giving sugar concentration o r  oil scale 
values, which can easily be converted by 
tables into refractive index. A temperature 
correction device is provided for use with 
sugar solutions. 

Thc products of Edwards are always of 
great interest to  the chemist, and one of their 
latest is particularly so. This is the micro 
moisture determination apparatus, which will 
give accurate determinations down t o  lo-". 
The principle of  the apparatus is that water, 
drawn as  vapour from the specimen under high 
vacuum, is condensed as  ice in a refrigerated 
trap. The ice, after i'solation of the specimen 
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and withdrawal o f  the refrigerated container, 
re-evaporates. causing a pressure rise i n  the 
system, which is o f  known volume. The 
pressure rise is measured i n  a U-tube o i l  
manometer calibrated directly i n  grams o f  
water. 

Specimens may be inserted sealed i n  
ampoules ; the top is cracked of f  under 
vacuum by an electrically-heated wire, and 
displaced by a magnetically controlled plunger 
i n  a sidearm. The apparatus is o f  hard glass 
throughout and supported by a chromium- 
plated stand. 

Another new instrument from Edwards is 
the 2M4 ' Speedivac ' diffusion pump. I t  is 
claimed that this vapour pump wil l  maintain 
a speed 30-40 I. per sec. at better than 10-%m. 
Hg. (with l iquid air trap) even if the perform- 
ance o f  the backing pump should fal l  as low - .  

as. o r  only be capable of. 0.1 I. per sec. at Two views of the mercury dieusion 
35 mm. Hg. This means that an ordinary 
water jet pump may be used. 

PunlP 

The Cartesian rnanostat which Edwards 

The ' Edwards micro-moisture deter- 
mination apparatus : left, the container 
for the sample, with heater for ampoule 
cracking and deflector; centre, trap for 
water condensation; and right, mano- 

meter 

niake under licence from Emil Greiner o f  
New York is available i n  both glass ~ n d  metal 
models. Made o f  stainless steel, the manostat 
is suitable for operation between the pressure 
limits o f  5 mm. Hg. and 60 psi. 

First announced a year ago, the production 
model o f  Raker's new interference microscopt: 
was on show for the first time at the recent 
Physical Society Exhibition. This instrument, 
which has already aroused much interest, may 
well revolutionise research in  certain fields. 
The interference-contrasted images o f  un- 
stained material can be viewed either in  colour 
or  in  monochrome, and the sensitivity is such 
that phase changes as small as 1/300 wave- 
length can be measured. 

The microscope can be supplied for obtaining 
interference images by either ' double focus ' 
or  a ' shearing ' system. The latter has 
sonietinies proved preferable to  the standard 
double-focus system because there is much 
greater spatial segregation between the object 
feature and the reference area, thus permitting 
quantitatively usefill results to be obtained for 
correspondingly larger features. The shearing 
system objectives are better for making sensitive 
nieasurements on separated features, but not so 
well suited for continuous specimens. 

During the year, Flatters & Garnett have 
made a number o f  improvCments to their- 
' Mikrops ' industrial microprojector. The! 
are now able to provide attachments for- 
polarised light, and the instrument can also 
be equipped wi th an intense mercury vapour 
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arc lamp. The projector finds many uses in 
all branches of industry, since it can largely 
replace the microscope for routine examination 
of microscopic structures. 

Four years' experience in the manufacture 
of thermostatic water baths has convinced 
Techne that an electronic relay suffers from one 
serious disadvantage-the life of the thermionic 
valve is short compared with the long periods 
of operation to which most baths are subjected. 
Their latest bath employs pneumatic amplifica- 
tion ; while air control is the most widely used 
in the chemical process industry, this is 
probably the first time it has been employed 
in a thermostatic bath due to the lack of a 
suitable compressor. 

It has been found possible to use the suction 
provided by the stirrer as a source of power 
and, in this way, a compact unit with an  
operating force of about 225 g. has been 
constructed. Temperature is controlled within 
.OX0 .  

MSE, who, it is claimed, now make the 
largest range of refrigerated centrifuges in the 
world, have recently introduced a new type of 
centrifuge head. This is the high-speed 
swing-out head, which combined the horizontal 
sedimentation characteristic of swing-out heads 
with the performance and totally enclosed 
form of a high-speed angle head. Two sizes 
are available, one for use with the MSE 
Superspeed unit, and one for use with the MSE 
' High-Speed 13 ' and ' Super-speed 20'  
centrifuges. 

It is undoubtedly in laboratory apparatus 
for biological methods that some of the most 
important advances have been made in recent 
years. The low inertia Warburg apparatus 
now being made by Townson & Mercer, for 
instance, is a great improvement on the old 
models. The basic principle is that a shallow 
circular bath takes fourteen standard mano- 
meters round its rim, and the whole assembly 
can be rotated by hand to bring any mano- 
meter in front of the operator. This means 
that the apparatus can be situated in the 
corner of a room. 

Each manometer is oscillated independently 
on its vertical axis by a special spring-operated 
arm working from a central eccentric. By 
this means no heavy masses are moved and the 
operation is nearly silent. Any manometer 
may be stopped independently of the others 
merely by holding it. 

A new type of temperature control with 
infra-red feed back enables much smaller 
'quantities of water to be used, yet the accuracy 

is claimed to lie within 0.015". A further 
advantage of the small bath is that it only 
takes 15 minutes to rise from room temperature 
to 37". 

An instrument for automatic biological 
assay of drugs developed in the Pharmacology 
Department of University College, London, is 
being made by Casella (Electronics) under 
licence from NRDC. The apparatus i s  
designed to  improve the accuracy, speed and 
convenience of measurements of drug activity 
made on isolated organs. 

Each response of the tissue involves various 
routine manipulations such as adding the drug, 
recording tissue contraction on a moving drum, 
emptying and refilling the isolated organ bath 
and allowing an interval for recovery of the 
tissue ; further antagonistic or potentiating 
drugs may be added at  some stage of the cycle. 

The principle consists of controlling the 
flow of drug and washing solution into and 
out of the organ bath by the use of electro-- 

Townson 6 Mercer low inertia 'Warburg 
apparatus - 
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Casella 4-point drug 
apparatus 

assay 

magnetic valves which compress rubber 
tubing. The apparatus is particularly suitable 
for three- or four-point assays involving the 
repetitive addition of a number of drug 
solutions. 

The separation of proteins by electrophoresis 
is now standard practice in clinical laboratories. 
The procedure consists of immersing a paper 
strip in the buffer solution contained in a bath 
of convenient design. An electrical potential 
is then applied along the paper, causing the 
different proteins to migrate along the paper 
at different rates. After a suitable time, the 
paper strip is removed from the bath and the 
proteins fixed to the paper by heat coagulation. 
The strip is then immersed in a dye solution, 
the dye is washed out and there remain stained 
bands, showing the position and relative 
concentrations of the individual protein 
fractions. 

Up to now evaluation of the results has 

posed certain dificulties. At first quantitative 
estimates were obtained by elution methods. 
Subsequently a method was developed of 
making the strip translucent and reading the 
optical densities of the bands. The latest 
improvement is the ' EEL ' scanner made by 
Evans Electroselenium, which enables the 
readings to be plotted directly, giving a graph 
of dye concentration along the strip. 

To  accompany the scanner, a suitable power 
unit and specially designed bath have been 
developed. The power unit, which includes 
a mains transformer, full-wave rectifier and 
smoothing condenser, operates directly from 
230 V 50 c mains and will de!iver a current of 
any value from 0 to 10 mA, the voltage range 
being 0-400. The bath has a transparent 
cover which may be used, if desired, as the 
dye-bath for staining the strips. 

Polarographs are now standard equipment 
in many laboratories, but the accuracy of most 

Complete apparatus for electrophoresis : scanner, power unit and bath 
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recording models is usually of the order of 
-1 per cent for full scale deflection, and a t  - 
intermediate points on  the scale the error may 
be considerably greater. Some workers a t  
the School of Pharmacy, Chelsea Polytechnic, 
desired to measure diffusion currents with a n  
accuracy of . 0.1 per cent, and a suitable 
manual instrument was designed. This is now 
being made on a commercial scale by Doran. 
In applications in which precision, high current 
sensitivity, and permanence of calibration are 
of primary importance, a potentiometric 

The Southern Instruments cathode ray 
polarograph 

General view of the Leeds 6 Northrup 
' Electro-Chemograph E' 

manual instrument offers advantages over the 
more costly automatic models. 

F o r  routine analytical work, however, 
there is no doubt that the automatic instrument 
is preferable. The first pen-writing instruments 
t o  be put on the market in this country were 
the Tinsley, now sold by Evershed & Vignoles, 
and  the Cambridge. A new unit for the latter 
has recently been produced, which enables 
polarograms of simpler form and up to twenty 
times the sensitivity t o  be obtained. This is 
the ' Univector,' which superimposes a pure 
AC voltage on  the standard D C  voltage. The 

record pattern does not follow the customary 
step formation but rises from the base line t o  
a height which is a direct linear function of the 
concentration, after which it returns t o  the 
base line a t  zero current. 

Detection of many substances down t o  
concentrations of 0.1 mg. per I .  is possible, 
and concentrations of I mg. per I .  may be 
determined with a n  accuracy of 5 per cent. 
Thus it is possible, for example, to  measure 
0.2 per cent C d  in Cu  without preliminary 
chemical separation. 

A polarograph which has long been familiar 
t o  the readers of Analytical Cllenlistry is the 
'Electro-Chemograph E,' which is now 
available in this country from Integra, Leeds & 
Northrup. I t  is claimed that so  simple is the 
operating procedure that complete instructions 
for a typical determination can be engraved o n  
t h e  instrument panel. The apparatus is fitted 
with a motor-driven polariser, whose syn- 
chronous motor drives a 5-in. slidewire, 
applying polarising potential to  the cell a t  the 
rate of 200 mV per min., o r  ten minutes for the 
complete 2 volt span. 

A handsome new instrument from Southern 
Instruments is a cathode ray polarograph, 
which rrreatlv extends the scope of ~ o l a r o -  - .  
graphic technique. With increased sensitivity, 
resolution and speed the amount of chemical 
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separation and concentration required is 
reduced, making possible determinations which 
are very difficult to carry out in any other way. 

It is claimed that the sensitivity is up to 
100 times that of a recording polarograph, 
full scale deflection representing 2 x 10 - n  A, 
and permitting determinations of concentra- 
tions of a fraction of a pg. per ml. Ions 
differing in half-wave potential by as little 
as 0.1 V may be determined in the same solution, 
and a derivative circuit will allow even closer 
waves to be resolved. The entire 'potential 
sweep is carried out once in the lifetime of 
every drop. 

Continuous flow attachment in position 
on the Baldwin transmission densito- 

meter 

Light is becoming increasingly important in 
the laboratory, both as a tool and as a partici- 
pator in reactions. Another valuable new 
' EEL ' instrument is a light integrator, 
designed to provide a means of measuring 
the quantity of light received over a period of 
time. 

This apparatus, which was first shown in 
prototype at the Physical Society Exhibition 
this year, has applications in the textile, paper 
and dyestuffs industries, when it is desired to 
illuminate samples for an extended period, and 

in agricultural research when plants are grown 
under controlled conditions. 

The light receiver may take the form of an 
opal globe with internal arrangements to make 
the reading virtually independent of the angle 
of incidence of the illumination, or a plane 
matt receiver, the instrument being cosine 
corrected. In all cases optical filters may be 
fitted as required. 

Light from the receiving surface falls on an 
emission type photo-cell which operates a 
cold cathode discharge tube at intervals 
dependent upon the illumination received. 
Each discharge is counted on a four-figure 
electromagnetic counter, the rate of count 
thus being proportional to the illumination. 
The instrument operates on 230 V 50 c single 
phase mains, and is fully stabilised against 
mains or frequency variations. 

A continuous flow cell has been made 
available for use with the Baldwin vacuum-cell 
photometer. This fits above the standard 
transmission densitometer, and consists of a 
Bakelite tube of any convenient length with a 
transparent Perspex disc at each end. Two 
brass pipes are let into the side of the tube. as 
near the ends as possible, and connected to 
suitable rubber tubing through which the liquid 
flows. 

With a light source at one end of the cell 
and the photocell at the other, any change in 
optical density can be measured and recorded. 
In tests so far it has been possible to measure 
0.05 ppm. of impurity in water and a difference 
in SG. of 0.001 in oil. 

The UniPam SP.400 spectrophotometer is an 
improved model of the SP.350, and another 
recent development is the infra-red spectro- 
meter (see THF. CHEMICAL AGF, 1953.68, 980). 

Most important advances made during the 
past year by Hilger & Watts have been in the 
simplification and acceleration of spectro- 
chemical analysis by electronic methods. Two 
principal types of apparatus have been com- 
pleted. The first is an attachment for the 
medium flat-field quartz spectrograph. which 
consists of a casing containing an array of 
fixed slits of special construction. These may 
be set very close together, if  necessary, and 
aligned with spectrum lines concerned in the 
analysis being made. Associated with each 
slit is a condensing mirror system which 
concentrates the selected spectrum lines 
each on a separate photomultiplier cell. 
Provision is made for eleven such systems. 

The output from the cells is fed to a compact 
measurement and control unit containing high 
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quality capacitors which are charged by the 
output from the photomultipliers until that 
which is associated with a standard reference 
line has received a predetermined charge. 
Therest of the capacitors are then connected 
in turn to a meter which indicates their respec- 
tive charges and thus, by calibration. the actual 
analysis. 

A second instrument, called a 'poly- 
chromator,' embodies a 3 metre grating, in 
the focal curve of which 30 separate measure- 
ment channels can be interposed. The control 
console is similar in principal to that used in 
the I I-channel attachment, but it embodies 
complete test circuit arrangements for checking 
the operation of the measuring channels, as 
well as spare channels. 

Other improvements include a greatly 
improved arc and spark apparatus ; a special 
switch for reversing polarity of discharge on 
electrodes ; a new design for the Uvispek 
spectrophotometer ; and a new model of 
prism mount which makes location more 
precise. 

What is described as ' a relatively inexpensive 
instrument ' is a mass spectrometer developed 
in conjunction with AERE Harwell, and now 
offered by Daniel Varney. The instrument is 
of high sensitivity, accuracy and resolution, 
and is of 180" focussing type with a fixed 
magnetic field of 1500 gauss and a variable 
accelerating voltage. This can be selected by 
direct switching for any mass number between 
16 and 57, and is extended to p a s s  90 by a 
continuous control. 

The pumping system is a 2-in. oil diffusion 
pump backed by a two-stage mechanical pump, 
giving a pumping speed of about 30 1.  per 
sec. at  less than I micron. All parts of the 
spectrometer are easily demountable for 
repair, and all sensitive electron parts trip 
off in the event of an electrical failure. 

In the realm of industrial testing several 
interesting pieces of apparatus have recently 
been introduced. H. J. Elliott have an  
improved Strohlein apparatus for the estima- 
tion of carbon in steel ; and Everett, Edgcumbe 
& Co. have a portable tester for insulating oil. 
This latter conforms fully to BS. 148 : 1951, 
and has continuous smooth variation from 
0 to 50 kV. Two types of test cell are available, 
with electrodes through the t o p  cover a n d  
with electrodes through the  side walls. 

Shown at the 4th Gauge & Tool Exhibition 
in May by C. Tennant & Sons was the Bracknell 
direct-reading hardness tester. This instrument 
gives loads of 60, 100 or 150 kg., which may be 

Bracknell direct reading hardness tester, 
suitable for bench use 

varied instantly by *finger control. 
A 4-ball extreme pressure lubricant testing 

machine is being made by Stanhope under 
licence from the Shell Petroleum Co. In this 
apparatus a sliding motion under high pressure 
is produced between steel or other test 
specimens, simulating closely the contact 
conditions which occur in gears and metal 
cutting operations. The machine is most 
commonly employed for the assessment of gear 
lubricants containing EP additives, and for 
this purpose the test specimens are steel balls, 
but for testing oils for other purposes balls of 
different materials, or test pieces of other 
shapes, may be substituted. 

The apparatus is specified in the method of 
test for the load carrying capacity of low 
temperature greases to Ministry of Supply 
Specification DTD.844, and for the load 
carrying capacity of EP lubricating oils to 
Specification DTD.581. It also meets the 
requirements of US Specification VV-L- 
791 (eh650.3. 

An instrument, sponsored by the Inter- 
national Standards Organisation and developed 
at  the request of the Dunlop Rubber Co., is 
being produced by Nash & Thompson for the 
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Stanhope-Shell 4-ball extreme pressure 
lubricant testing machine 

micro hardness testing of rubber. The 
apparatus will accommodate specimens from 
4 mm. to 45 mm. diameter, and from 1 mm. 
to  35 mm. thick. The indentation of a ball- 
ended pin, measured in 0.01 mm. units, gives 
the BS hardness number, which may. be 
converted to international hardness degrees by 
reference to BS.903. 

Another interesting Nash & Thompson 
instrument is an electrolytic polisher for 
use with metallurgical specimens. The standard 
method of preparing specimens is to mount 
them in a plastic mould and then polish with 
successively finer grades of abrasive paper. 
The disadvantage of this procedure is that 
unless great care is taken in the final stages the 
true structure of the metal will be disguised 
by distortion and spreading of the surface 
layers. By making the specimen anode in a 
specific solution, however, the distorted 
surface layer may be removed by electrolysis. 

The Nash & Thompson instrument is the 
first of its kind to be made in this country, 
and has a working range of 0-70 V with a 
maximum current of 5 A. Cathodes are 

available in copper, aluminium and stainless 
steel. 

Another of the instruments shown a t  the 
Physical Society Exhibition in prototype, but 
not yet in production, was the Pye miniature 
pH meter. This is 7 x 5 x 3 in., and is 
intended both for laboratory use and for 
plant and field testing. It has a range of 
pH2-12 on a scale marked in 0.2 units, and the 
discrimination is 0.05. 

The circuit, which is stable in operation and 
independent of valve and component changes, 
uses four sub-miniature valves. Miniature 
batteries, either three of 1.35 V or  three of 
22.5 V, provide a life of 360 and 600-800 hr. 
respectively. A feature of the circuit is that 
it permits the use of high resistance glass 
electrodes. 

Nash G' Thompson micro hmdness 
tester for rubber 

A new glass electrode for high pH values is 
being made by Marconi. Employing a 
lithium glass membrane in place of the soda] 
lime type, the new electrode is unresponsive to 
the sodium ion concentrations present in 
many high-pH solutions. Results obtained 
with a 0.5N NaOH solution (pH 13.43) show 
that, while errors of the order of 1.5 pH are 
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normally encountered with the usual electrode, 
the new lithium membrane introduces errors 
not greater than 0.2. 

The Dobbie-McInnes ' Poisemeter,' now in 
general production after months of develop- 
ment work, consists essentially of an electric 
motor driving a drag member within the fluid 
whose viscosity is to be measured. Variations 
in viscous drag cause changes in the current 
flowing in the motor windings, and these 
changes may be indicated on a milliammeter or 
alternatively on a potentionleter type of 
recorder. The reading obtained varies roughly 
as the logarithm of the dynamic viscosity of 
the fluid, and the scale may thus be graduated 
directly in poises or other convenient units. 
It is claimed that an accuracy of 11.5 per 
cent of the indicated viscosity is obtained in all 
normal conditions. 

Various types of drag members may be 
supplied, including a rotating type for use 
when direct access is possible from above, arid 
a gyrating type when it is necessary to gain 
access through the wall of a container or  pipe 
line below the liquid level, particularly con- The direct-reading scale of the Dobbie- tainers under pressure. McInnes poisemeter 

An imoroved* model of the Ferranti-Shirley 
cone and plate viscometer is now available. sample, which may have a volume of less than 
The design features include constant shear 0.1 ml. and a mean layer thickness of 0.001 in. 
rate and shear stress throughout the fluid The rate of shear is continuously variable over 

the range 0 to 25,000 set.-I, and stress- 
induced heat at high shear rates is rapidly 
dissipated, greatly reducing temperature rise 

Pye miniature pH meter 

in the liquid. Extended cylinders for measure- 
ments in deep tanks or low liquid levels and 
thermally-insulated cylinders for high tempera- 
ture operation are available. 

The Ferranti portable viscometer has been 
modified to allow a continuous flow of liquid 
through the measuring annulus. 

The cost of repairing and replacing corroded 
buried or  immersed structures is of such 
magnitude that an instrument designed to 
obtain an accurate estimate of the location and 
extent of corrosive action taking place should 
prove of great value. Such is the Cambridge 
corrosion voltmeter, designed in conjunction 
with Cathodic Corrosion Control Ltd. 

In order to obtain absolute values of the 
small electric potentials involved it is necessary 
to avoid the introduction of any instrument 
that takes current from the circuit for its 
operation. The corrosion voltmeter in- 
corporates a potentiometer which in effect 
feeds to the circuit an  equal and opposite 
EMF to the corrosion voltage, and the measure- 
ment is made of this opposing voltage. 
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The Rheostatic Co. have recently introduced 
a number of new sizes of motorised valves, 
enlarging their range -considerably. These 
valves are  manufactured in a number of 
different types for use with steam, low pressure 
and high pressure hot water systems, and for 
various other liquids. With bodies manu- 
factured in bronze or  stainless steel, they are  
obtainable in straight through on/off o r  
modulating types, as  well as  three-port mixing 
afid diverting types. They are  normally 
controlled by suitable thermostats. 

An ingeniously controlled valve is that made 
by James Gordon, which en~ploys a n  air- 
operated servomotor. Variations in operation 
a t  any distance from the valve are transmitted 
pneumatically t o  a bellows, the bellows 
displacement causing the motor to  operate in 
either direction until equilibrium is restored. 
Movement of the valve spindle causes move- 
ment in a ' positioner ' ; this has a stroke of 
3 in. against a cam, which in turn moves 
against the bellows, cutting off the motor 
when the valve is in the correct position. 
Cams can be cut t o  give any desired valve 
characteristic necessary to  obtain maximum 
control efficiency. 

Various models and sizes are available, with 
maximum loads from 2 t o  15 tons. A 15-ton 
model was recently supplied for ammonia 
control a t  1.C.l.'~ Billingham works. 

A useful innovation is the ' Flostat ' (see 
opposite), a self-acting flow controller made 
by Ultrasonics. Fluid passing through the 
orifice A causes a pressure drop, which in its 
turn causes movement of the bellows B. The 
double-beat valve C is consequently moved 
towards the seating E and eventually the 
preskure drop due to the reduced flow balances 

Fewanti-Shirley cone visco- 
me ter  

the spring of the bellows. The flow I-atc is 
maintained very constant because comparative- 
ly large changes in supply o r  delivery pressure 
cause only slight movement of the valve. 

The controlled value of the flow rate is 
determined by adjustment of the nut D when 
the bellows are in a relaxed position. For 
units where frequent changes of flow magnitude 
are required, the ' Flostat ' may be fitted with 

Can rzbridge corrosion vol tmeter ,  reat 
transportable 

i i l y  
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a n  external re-setting device. Three sizes of 
controller cover flow ranges from 10 to 3,000 
gal. per hr., and they are available in stainless 
steel, phosphor bronze and mild steel. 

A number of very interesting switches have 
been introduced during the last twelve months 
by KDG. These include a conduit switch, 
for pressurised electrical systems where no 
flameproof equipment is available ; liquid 
level switches : differential pressure switches 
to  meet stringent tightness specifications for 
high vacuum or  high pressure : beryllium- 
copper diaphragm or bourdon tube switches ; 
chemical switches with diaphragms which may 
be protected by polythene or Fluon masks ; 
flameproof pressure switches ; and flow 
switches responding to the differential pressure 
across an adjustable orifice, thus giving 
warning of blockage, etc. 

The 'Flostat' made by Ultvasonics for 
fluid control 

View of a q in. 'Satchwell' motorised 
butterfly valve, made by the Rheostatic 

Co. Ltd. 

The well-known Saunders valve is extensively 
used where gas or liquid has to be controlled ; 
Edwards, in association with Saunders, have 
developed a range of ' Speedivalves ' specially 
for high vacuum work. The new valves 
incorporate all the advantages of the original 
valve, together with new developments : 
there is positive closure unaffected by wear ; 
the mechanism is isolated from the vacuum 
system ; an elastomer diaphragm effectively 
seals the vacuum system, whether the valve is 

open or  shut. The valves are built easily 
demountable and of robust construction. 

As a result of the favourable reaction to a 
prototype instrument displayed last year a t  
the Instrument Industries Exhibition, George 
Kent have decided to introduce their ' Micro- 
volt Multelec ' as a standard product. This 
instrument accurately records potentials within 
a minimum full-scale range of 0-100 pV, with 
a source impedance of up to 50 kilohms, which 
represents a power sensitivity over 1,000,000 
times that of conventional galvanometer 
instruments. 

The Multelec can be used for control 
purposes, and where it is necessary (for safety 
reasons) that a break in the measuring circuit 
external to the instrument should result in 
top or bottom scale deflection, the amplifier 
enlployed can easily be set to the required 
result. 

The application of automatic control to 
processes which require composite control 
schemes has necessitated the development of 
auxiliary pneumatic apparatus, and George 
Kent are manufacturing a range of diaphragm 
units to extend the operation of their Mark 20 
controllers. The units are fitted into a control 
circuit where it is necessary to alter the 
magnitude of the control signal or  combine 
two or more signals. The input and output 
signals are in the usual 3-1 5 psi. range, and 
the output signal from the unit is accurate to 
within r 0.2 psi. of its theoretical value. 
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A close-up view of the Sifarn thermo- 
couple head . 

The entirely new Sifam thermocouple head 
embodies several features of interest. There 
is a complete absence of loose parts, fixing 
screws and terminal tops being captive. The 
insulated top plate is in a material which will 
withstand 400 , and the terminals are specially 
designed to give particularly close and positive 
contact, thus avoiding any parasitic FMF. 

Other materials and protective sheaths are 
available for maximum temperatures LIP to 
1,100'. 

For distant indication, recording and control 
of temperature, the Negretti & Pambra air- 
operated transmitter has several advantages 
over previous models. Working on the force 
balance principle, the instrument's bourdon 
tube has a maximum movement of 0.002 in., 

thus ensuring freedom from fatigue and a 
long, accurate life. A small sensitive bulb is 
employed, and no capillary is required between 
it and the receiving instrument. The trans- 
mitter is suitable for temperatures up to 650', 
and a range as narrow as 20 is normally 
available. 

Other advantages claimed for the instrument 
are that the temperature/pressure relationship 
is linear over the whole scale to within e0 .5  
per cent ; no external booster is required on 
piping runs up to 200 ft. ; and the pressure 
output is not influenced by ambient tempera- 
ture variations up to 30'. 

A temperature control unit designed for the 
accurate control of the temperature of con- 
tainers. liquids, gases, etc., is the Airmec unit 
N.856. It consists essentially of a temperature 
sensitive resistance elcment in the form of a 
flat winding on mica, which forms one arm of 
a bridge circuit. For immersion in liquids, 
for use in conditions of high humidity o r  
corrosive atmosphere, or for temperatures 
above 250 , a sealed platinum bulb should be 
used. One arm of the bridge is variable, and 
six ranges are provided. 

The bridge out-of-balance voltage is amplified 
and used to operate two separate relays. which 
are arranged to operate at slightly different 
temperatures, this difference being adjustable. 
Threeconditions, ' temperature low,' ' tempera- 
ture normal ' and ' temperature high' are 
detected by this arrangement, and the equip- 
ment can therefore be used to control any 
heating or cooling process in which motor- 

Mullard conductanc 
with which the new 

is used 

idge 
cell 
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controlled apparatus is used. Relays will 
operate and release on change of control 
resistance of approximately I per cent, which 
represents a temperature change of 0.3" for 
the mica element and 0.4 for the platinum 
resistance at  100 . 

Temperature control has also been the 
concern of Elliott Brothers for some time, and 
one of their latest instruments is a conventional 
galvanometric temperature indicator with a 
new design of mechanical sensing device. A 
depressor bar causes the point to be trapped 
intermittently only when in the proximity of 
the control point setting, thus tripping a 
mercury tilt switch. Three switches are 
incorporated, giving an independent circuit to 
each of three differing control actions 
dependent only on the position of the measur- 
ing pointer. 

Other important Elliott developments in- 
clude a high-speed temperature indicator, 
particularly applicable to multi-way installa- 
tions where many variables need to be logged 
at a central control station with the aid of a 
single instrument and switch ; and the 
' Drimac ' pneumatic pressure transmitter, 
for the conversion of a static or  differential 
pressure into a pneumatic output pressure for 
the operation of a local or remote indicator or 
controller. 

The size 0 ' Flowrators ' made by Solway 
are for very low flows, ranging from 1.6 gph. 
of water (12 cu. ft. per hr. air) to 0.06 gph. 
water (0.5 cu. ft. per hr. air). Fitted with 
plain taper tubes, however, these are not 
predictable-the flow scale must be determined 
by flow test for each different fluid or  for the  
same fluid at  different temperatures. 

But fitted with 'Tri-flat' tubes these 
Flowrators are fully predictable with stainless 
steel and ruby floats, and partly so with glass 
floats. Moreover, accuracy and reproducibility 
are good, and though the readings are affected 
by viscosity changes, correction curves can be 
applied. The principal reason for the improved 
performance of these tubes is that the floats are 
centrally guided by the three parallel flats 
which run the length of the conically-tapered 
tubes. Unguided floats readily adopt an 
eccentric position due to air bubbles, surface 
tension, etc. 

Additions to the industrial range of Flow- 
rators include Series 200 enclosed glass tube 
and Series 400 metal tube models, used with 
extension instruments for pressures up to 
600 psi. for dangerous fluids such as carbon 
disulphide and petrol and (in the case of metal 

Dawe sound level meter, small enough to 
be held in the hand 

tubes) for steam and caustic : Series 900 
specific gravity tester for continuous or inter- 
mittent measurement of liquid density and 
temperature ; and Series 1000 ' Ratosleeve ' 
for larger flows than Series 200 or 400, but 
for the same dangerous substances. 

Mullard have announced a new industrial 
flow cell for use with their conductivity 
controller. 

An important development of the by now 
well-known Dawe ultrasonic thickness gauge 
is the Type 1101/1, in which the previous 
range of 0.06 to 12 in. wall thickness is 
extended down to 0.02 in. This is achieved 
by using higher ultrasonic frequencies in the 
range 2 to 6 Mcls. This gives improved 
accuracy over the range 0.06 to 0.25 in., 
although above 0.25 in. the standard model is 
still recommended. 

Shown in prototype at the Physical Society 
Exhibition was the Dawe electronic gauge. 
This is fundamentally an accurate length 
comparator. The circuit consists of a differ- 
ential transformer type gauge head with a 
high-gain amplifier and an indicating meter. 
Any movement of the probe on the gauge head 
produces an output signal proportional to the 
movement. 

Another Dawe instrument of use is the 
sound level indicator, small enough to be held 
in the hand. It weighs only two pounds, yet 
has a range of 30 to 135 db. above standard 
reference level of 0.0002 dynes per sq. cm. 
at 1000 c/s. 

The increasing use of jackets containing 
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hydrogen for the cooling of large electric 
generators has led to a demand for suitable 
means to prevent the formation of explosive 
gas mixtures. The Cambridge gas analyser 
employs the well-known Shakespear katharo- 
meter based on the thermal conductivity of the 
gas, and is calibrated to 100-85 per cent 
hydrogen. There is also an indicator for air 
and hydrogen in carbon dioxide. 

The ' Satchwell LER '  unit, made by the 
Rheostatic Co.. is designed to signal to the 
control box of an oil burner when the oil is 
not ignited on starting up or  when the flame 
fails during a'run. It is operated by the light 
emitted from the flame itself, and, conse- 
quently, its response is almost immediate ; a 
device which relies on flue temperature is too 
sluggish, nor can it be applied to installations 
having more than one burner firing into a 
common flue. The device consists of two 
units, a photocell head, and an amplifier-relay 
unit. 

Protection of diesel and similar engines is 
the concern of Teddington Industrial Equip- 
ment, and devices include an oil pressure 
failure device which closes the throttle and 
shuts down the engine in the event of falling 
oil pressure ; an engine safety switch sensitive 
both to lubricating oil pressure and coolant 
temperature, and in some models also to oil 
temperature ; a protection unit for diesel- 
powered air compressors ; and a hydrostatic 
priming panel which will ensure a centrifugal 

Complete kit for the Dawe 
ultrasonic thickness gauge 

Type rrorB 

pump installation remaining primed under 
all conditions. 

Among the many electronic instruments 
now appearing on the market the chemist 
generally feels himself rather lost, but with 
p H  meters a t  least he is at home. Electronic 
Instruments have produced a meter designed 
for factory use ; it is robust and easy to 
operate, and when the door is closed it is 
impervious to dust, moisture or  chemical 
fumes. Special dip and continuous flow 
electrodes are available, and the instrument is 
temperature compensated not only for varia- 
tions in the pH-niillivolt relationship, but also 
for changes in the reference and asymmetry 
potentials. The instrument is guaranteed to 
have a zero stability around 0.02 pH for 24 hr., 
and will remain within 0.1 almost indefinitely. 

New items exhibited by Labgear at the 
Physical Society Exhibition included various 
combinations of instruments to suit different 
counting applications. ' In a new scintillation 
head, the interchangeability of a detachable 
collimator and sodium iodide crystal with a 
suitable phosphor coated screen renders the 
unit adaptable to directional gamma counting 
and for laboratory applications where the 
head can be mounted vertically above the 
sample holder. 

For use with the head is the pulse amplifier- 
discriminator, and another interesting piece 
of apparatus is an electric tachometer. 

Other counters are the type N.851 of Airmec. 
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which is a general purpose instrument for 
rates up to 3000 per sec. ; and model 2DNR 
of Davis, Wynne & Andrews, which is capable 
of counting up to 5000 per sec. 

Accurate checking of small electrical 
measurements is possible with the Taylor 
test meter 171A. The basic features of the 
instrument are a self-balancing double triode 
bridge network, and a miniature duodiode 
probe unit, compensated against drift. The 
probe allows connection to be made very 
close up to the circuit under test, and has a 
frequency response extending into the UHF 
region. 

The AC voltmeter has six ranges : 0-1-2.5- 
10-25-100-250V ; the DC voltmeter has eight 
ranges : 0- 1-2.5-10-25-100-250-1000 V, and 
25 kV with optional external adapter ; resist- 
ance ranges are 0-10,000 ohms, 0-1,000,000 
ohms, 0-1 megohm, 0-10 megohms, 0-100 
megohms, 0-1,000 megohms ; and there are 
five ranges on the output meter. 

An accessory for the Model 8 AvoMeter 
and the ' AVO ' electronic test meter made by 
Automatic Coil Winders is a new 25,000 V 
DC multiplier, which is believed to be the first 
reasonable small and safe multiplier for high 
voltages. 

25,000 volt AVO multiplier 

Three very interesting pieces of equip- 
' ment employing UV light have recently 

been developed by Hanovia Ltd. Their 
water steriliser, described in THE CHEMICAL 
AGE recently (1954, 70, 627). has been 
tested at the National Institute for Research 
in Dairying at Shinfield. It was shown that 

with quite high flow rates of badly con- 
taminated water over 99.9 per cent kill 
could be obtained; even heat resistant spores 
of B. s~thtilis sustained a 99.7 per cent kill. 
A mobile unit has now been designed, being 
a powerful low pressure U-tube housed in 
a quartz jacket, which can be partly im- 
mersed in, for instance, a storage tank. 
Consumption is only 50 watts, and effective 
life is estimated at 2,500-3,000 hr. 

Finally, cracks and leaks in condensers and 
welds may be traced by the use of fluores- 
cent tracers and an intense beam of filtered 
UV from the Model 16 lamp or the smaller 
' Dctectolite.' 

BWER'S GUIDE 
Airmec Laboratories Ltd., High Wycombe, 

Bucks. Tel.: High Wycombe 2060/4. 
H. Reeve Angel & Co. Ltd., 9 Bridewell Place, 

London, E.C.4. Tel.: CENtral 9833. 
Automatic Coil Winder & Electrical Equipment 

Co. Ltd., Douglas Street, London, S.W.1. 
Tel. : VICtoria 340419. 

C. Baker of Holborn Ltd., 244 High Holborn, 
London, W.C.I. Tel.: HOLborn 1427 & 
4004. 

Baldwin Instrument Co. Ltd., Princes Road, 
Dartford, Kent. Tel.: Dartford 2980 & 
2989. 

Bellingham & Stanley Ltd., 71 Hornsey Rise, 
London, N.19. Tel.: ARChway 2270. 

Cambridge Instrument Co. Ltd., 13 Grosvenor 
Place, London, S.W. I .  Tel. : SLOane 9146. 

Casella (Electronics) Ltd., 46-48 Osnaburgh 
Street, London, N.W.I. Tel.: EUSton 8144. 

Davis, Wynn & Andrews Ltd., Vittoria House, 
Cheltenham. Tel. : Cheltenham 53606. 

Dawe Instruments Ltd., Ealing, London, W.5. 
Tel. : EALing 621 517. 

Dobbie McInnes Ltd., 191-3 Broomloan Road, 
Glasgow, S.W.1. Tel.: GOVan 2394. 

Doran Instrument Co. Ltd., Stroud, Glos. 
Tel. : Stroud 15 & 462. 
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W. Edwards & Co. (London) Ltd., Manor 
Royal, Crawley, Sussex. Tel.: Crawley 
1500. 

Electronic Instruments Ltd., Richmond, Surrey. 
Tel. : Richmond 5656. 

Elliott Bros. (London) Ltd., Century Works, 
Lewisham, London, S.E. 13. Tel. : TIDeway 
3232. 

H. J. Elliott Ltd., Treforest Trading Estate, 
nr. Pontypridd, Glam. Tel. : Treforest 2555. 

Evans Electroselenium Ltd., Potter Street, 
Harlow, Essex. Tel.: Potter Street 110/111. 

Everett, Edgcumbe & Co. Ltd., Colindeep 
Lane, London, N.W.9. Tel. : COLindale 
6045. 

Evershed & Vignoles Ltd., Acton Lane Works, 
Chiswick, London, W.4. Tel. : CHIswick 
3670. 

Ferranti Ltd., Hollinwood, Lancs. Tel.: 
Failsworth 2000. 

Flatters & Garnett Ltd., 309 Oxford Road, 
Manchester 13. Tel.: Ardwick 3533. 

James Gordon '& Co. Ltd., Dalston Gardens, 
Stanmore, Mddx. Tel.: WORdsworth 3631. 

Hanovia Ltd., Slough. Tel. : Burnham 500. 
Hilger & Watts LtQ. (Hilger Division), 98 St. 

Pancras Way, London, N.W.I. Tel.: 
GULliver 557117. 

Integra, Leeds & Northrup Ltd., 183 Broad 
Street, Birmingham, 15. Tel. : Midland 
145314. 

Jencons (Scientific) Ltd., Rosebank Way, 
London, W.3. Tel.: ACOm 462819. 

KDG Instruments, Purley Way, Croydon, 
Surrey. Tel. : THOrnton Heath 3868. 

George Kent Ltd., Luton, Beds. Tel.: Luton 
2440. 

Labgear (Cambridge) Ltd., Willow Place, 
Cambridge. Tel. : Cambridge 249415. 

Loughborough Glass Co. Ltd., Loughborough, 
Leics. Tel. : Loughborough, 3855. 

Marconi Instruments Ltd., St. Albans, Herts. 
Tel.: St. Albans 6161/5. 

Measuring & Scientific Equipment Ltd., 
14-28 Spenser Street, London, S.W.1. Tel. : 
VICtoria 6086. 

Mullard Ltd., Shaftesbury Avenue, W.C.2. 
Tel.: GERrard 7777. 

Nash & Thompson Ltd., Oakcroft Road, 
Tolworth, Surrey. Tel. : ELMbridge 5252. 

Negretti & Zambra Ltd., 122 Regent Street, 
London, W.1. Tel.: REGent 3406. 

L. Oertling Ltd., Cray Valley Road, St. Mary 
Cray, Orpington, Kent. Tel. : Orpington 
577 1. 

W. G. Pye & Co. Ltd., Newmarket Road, 
Cambridge. Tel. : Cambridge 4032. 

The Rheostatic Co. Ltd., Slough, Bucks. 
Tel. : Slough 2331 116. 

Sifam Electrical Instruments Co. Ltd., Higher 
Lincombe Road, Torquay, Devqn. Tel.: 
Torquay 454718. 

Solway Flowrators Ltd., Abbey Road, London, 
N.W.10. Tel;: ELGar 7641. 

Southern Instruments Ltd. (Special Products 
Division), Camberley, Surrey. Tel. : 
Camberley 2230. 

Stanhope Engineering Co. Ltd., Chapter Road, 
London, N.W.2. Tel.: WILlesden 1 142. 

L. A. Steiner, 76 Cavendish Road, London, 
S.W.12. Tel.: TULse Hill 3579. 

Taylor Electrical Instruments Ltd., 419-424 
Montrose Avenue, -Slough, Bucks. Tel.: 
Slough 21381. 

Techne (Cambridge) Ltd., Duxford, Cambridge. 
Tel. : Sawstone 246. 

Teddington Industrial Equipment Ltd., Sunbury- 
on-Thames, Mddx. Tel. : Sunbury-on- 
Thames 600. 

C. Tennant, Sons & Co. Ltd., 4 Copthall 
Avenue, London, E.C.2. Tel. : MONarch 
7741. 

J. W. Towers & Co. Ltd., Victoria House, 
Widnes, Lancs. Tel. : Widnes 2201. 

Townson & Mercer Ltd., Beddington Lane, 
Croydon, Surrey. Tel.: THOrnton Heath 
6262. 

Ultrasonics Ltd., Otley, Yorks. Tel.: Otley 
3103 

Unicam Instruments Ltd., Arbury Road, 
Cambridge. Tel. : Cambridge 55227. 

Daniel Varney Ltd., Netherton Road, Wishaw, 
Lanarkshire. Tel. : Wishaw 14215. 

N e w  Potentiometer 
NEWEST instrument announced by the 
Croydon Precision Instrument Co.. 116 
Windmill Road, Croydon, is the self-con- 
tained DC potentiometer Type P3. This is a 
medium grade instrument, suitable for 
general laboratory use such as calibration of 
instruments, measurement of resistance, 
voltage and current, calibration of watt- 
meters, thermocouple measurements, photo- 
electric measurements, etc.; there is a built- 
in sensitive reflection galvanometer, a 
standard cell and a supply battery, and the 
potentiometer has an independent standard- 
ising circuit. The instrument has three 
range multipliers: x1-1.9 V to  1 mV sub- 
divided to 0.5 mV; x0.1-0.19 V to 100 pV, 
subdivided to  50 pV; and x0.1-0.019 V to  
10 pV, subdivided to 5 pV. 



26 June 1954 THE CHEMICAL AGE ' 1467 

Glass @ Chemistry , 

An Important Partnership 

I T is thirty years since James A. Jobling 
& Co. Ltd. first introduced 'Pyrex'  

laboratory ware to this country, and there 
is no doubt that this was an event of 
supreme importancc to chemistry. The 
resistance to heat and chemicals which 1s 
characteristic of Pyrex has made possible 
many syntheses and analytical operations 
which were formerly difficult. and its uniform 
qualities have made the fabrication of com- 
plicated glass apparatus much simpler. 

Joblings on Wearside are. since the with- 
drawal of Chancc Rros. from the field, un- 
questionably the largejt glassworks outside 
the US for scientific glassware. 

Above: a skilled lampworker 
making a piece of specialised 
apparatus; left: a test tube 
machine; and below: a ghss- 
blower at the furnace mould- 

ing a boiling Bask 

Beakers and flasks ranging in capacity 
from 5 ml. to 100 1. are regularly manufac- 
tured. together with giant bulbs for mercury 
arc rectifiers. Glass tubing of diameter from 
3 mm. to 10 cm., with walls of many differ- 
ent thicknesses. is drawn automatically 
from tanks containing more than 100 tons 
of molten glass. 

Precision work is a n  essential part of 
Pyrex production; extrusion tubing is pro- 
duced on mandrels with bore-dimensions 
accurate to *0.01 mm., for the manufacture 
of hypodermic syringes and accurate 
burettes and pipettes, and accurate shaping 
and grinding is necessary in the production 
of ' Grip-Seal ' interchangeable joints. 

Among the many specialised pieces of 
apparatus fabricated in Pyrex, one of the 
most impressive is the Oldershaw 20-plate 
fractionating column, used in oil refining. 
Each plate in the column is two inches in 
diameter and has 300 holes drilled to fine 
precision limits. 



1468 ' THE CHEMICAL AGE 26 June 1954 

Saskatchewan's Potash 
Deposit Third Largest in World 

EPORTING that Saskatchewan's potash Ri eposit was third largest in the world, 
Dr. J. 0. G. Sanderson, consulting geologist 
and president of the Western Potash Cor- 
poration, stated that in 1953 potash was first 
noted in wells drilled in Saskatchewan by 
the Norcanol Company. 

In 1946, Bata Petroleum drilled an oil and 
gas. test well near Unity, Saskatchewan. 
hoping to get fu;l information on the Elk 
Point salt bed in order that salt protection 
could be established at  Unity and an  indus- 
triaI use found for the gas and oil drilied in 
that locality. At a depth of 3,445 feet, the 
top of a 450-foot salt bed was found topped 
by 25 feet of blood-red to pink coloured salt. 
Analysis proved this to be sylvinite ore which 
gives potash. The Saskatchewan deposit was 
the third one of major proportions found so 
far on the face of the earth. 

For many years. Germany. to whose scien- 
tists goes the credit for discovering the use 
of mineral potash for fertiliser, hsd a virtual 
world monooolv on this oroduct. Some in- 

Monsanto's New Plant 
CONSTRUCTION of a major plant to 
manufacture maleic anhydride by direct 

'oxidation of benzene is shortly to begin 
by Monsanto Chemicals Ltd., at  their 
Kuabon, North Wales, factory. Hitherto, 
the company have obtained it as a by- 
product. 

The new installation will be built speci- 
fically for the production of maleic 
anhydride, and its output. it is stated, should 
be sufficient to cater for all the known needs 
of industry in Great Britain. The design 
will permit rapid expansion to meet any 
future growth of demand. 

The new plant is part of the continuous 
progranlme of expansion which has been 
carried out a t  this location since the war, 
and on which approximately £5,000,000 has 
already been spent. 

Maleic anhydride is a basic industrial 
chemical which is used as a raw material 
for the manufacture of alkyd and polyester 
resins employed in the paint and plastics 
industries, and as a starting-point for 
various important organic syntheses. 

dication of th; imoortance of the ~ r o d u c t  
could be seen in the fact that 8.750.600 tons 
of the ores of potash were mined in the 
United States in 1953, said Dr. Sanderson. 
He  added that potash was perhaps the only 
known mineral substance which would con- 
tinually refresh and revitalise worn out soils 
and cause them to nourish plant crops re- 
peatedly. I t  had other uses to a more 
limited extent in the chemical industry in 
glass manufacture, soap. explosives, etc. 

The importance and value of potash in 
abundance to Canada cou!d not be over- 
estimated said Dr. Sanderson. Canada had a 
tilled area of 174,000,000 acres. This area 
grew larger each year and had good nrospects 
for a continued ~roductive future because of 
the Dreyence in Saskatchewan of this mineral 
fertiliser in a quantity which should last 
1.000 vears. 

 ates st official report from Western Potash 
indicated shaft down to 320 feet horizon after 
encountering formidable quicksands. Normal 
shaft sinking operations are underway to 
depth objective of 3.500 feet. 

Telephone Number Change 
Sunvic Controls Ltd. have changed the 

telephone number of their Harlow works to 
HarIow 2423 1 / 5. 

OEEC Mission to US 
TREATMENT of air pollution has been 
considerably developed in the US in recent 
years, and a mission consisting of 11 mem- 
bers representing seven OEEC member 
countries left on 16 June for a six-week 
tour of the US to study this question. 

While not intending to examine the treat- 
ment of watcr pollution as such, the mission. 
it is stated, will nevertheless study the rele- 
vant inter-state and international regulations 
in force in North America. 

The mission has been planned under the 
OEEC technical assistance programme as 
a follow-up to that which visited six Euro- 
pean countries to study the treatment of 
air and water pollution. but which concen- 
trated mainly on the latter subject. 

Order for Dry Gas Holders 
Ashmore. Bcnson, Pease and Co. Ltd.. 

of Stockton, have received an order from 
Dorman Long and Co. Ltd.. to build two 
large Klonnc-type gas holders a t  their 
Cleveland works. Capacity of the holders 
will be 5.000.000 and 3.000.000 cu. it.; the 
larger one will be 257 feet high. Construc- 
tion of the gas holders will begin this year. 
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Sulphuric Acid Plant Extension Plan 
Bradford Firm Appeals Against Corporation's Objection 

P ROPOSED extension to  the plant of 
Leathers Chemical Co. Ltd., Canal Road, 

Bradford, said to be the oldest sulphuric 
acid plant in the country, was the subject 
of a public inquiry a t  Bradford Town Hall, 
o n  9 June. The firm were appealing against 
the conditions imposed by Bradford Cor- 
poration when granting the firm's applica- 
tion to build this third unit to the existing 
plant. 

Mr. Stanley Price, on behalf of the firm, 
explained that last year the Corporation 
gave town planning permission to the com- 
pany to erect new plant, including an acid 
chamber, Glover tower concentrator and 
furnaces on vacant land adjoining their 
works on the east side of Wharf Street, 
Bradford, but imposed conditions which 
were objected to by the company as un- 
economical. 

Mr. Price pointed out that one of the aims 
of the Corporation was to lessen, as  far as 
possible, the emission of noxious gases and 
they also stressed the desirability of such 
industries being in the area set aside in the 
new development plan. The company 
claimed that the new expansion would help 
to reduce the objectionable emissions. The 
new extension would cost £35,000. i t  was 
estimated. but the Corporation sought to 
limit its life to 15 years which would make 
it uneconomical. A further condition to 
which objection was taken was that the 
Medical Officer of Health or other officials 
should have the right of entry to the works 
in order to take samples of air. 

Removal Discussed 

The Corporation, in representations to the 
Ministry, said Mr. Price, had referred to the 
nearness of housing sites on which it was 
proposed to build flats. Discussions had 
taken place about the possibility of trans- 
ferring the undertaking to Wyke, on the out- 
skirts of Bradford. 

Mr. J. R. Burnett, managing director of 
the firm. confirmed that the idea of the ulti- 
mate removal of the works to Wyke was an 
excellent one-in principle, but it would cost 
f 600.000 to £700.000. 

Mr. S. G. Wardley, Bradford City Engi- 
neer. stated that the company had been in- 

formed in 1950 that the corporation would 
like to see the works transferred and that it 
would not view any extension of the works 
favourably. The company, he said, agreed 
that such a transfer was desirable, and he 
argued that if the firm was sincere, then a 
period of 15 years to effect the removal was 
reasonable. 

Profitable Proposition 
When asked by Mr., Price, who was to put 

up the £600,000, Mr. Wardley replied that 
it should be a profitable proposition if the 
production was so essential to. the nation's 
industries. He added that the Corporation 
was prepared to help in the provision of a 
site and to make a contribution to the cost 
of roads and drains. The Corporation 
hoped that the firm wou:d see its way to 
transfer the works to a site a t  Low Moor o r  
Wyke, in an area scheduled for noxious 
industries, as planned in the city's develop- 
ment scheme. 

Mr. Price, in a final address, declared that 
if the Corporation cared to put down the 
money the works could be moved a t  once, 
but he alleged that it was because they 
wanted to avoid paying a proper compensa- 
tion that the conditions objected to had been 
set down to the permission for the extension. 

Declaring the inquiry closed, Mr. A. C. 
Todd, Inspector of the Minister of Housing 
and Local Government, who had conducted 
the inquiry, intimated that he intended visit- 
ing the works. Mr. C. Bride, District 
Inspector of Alkali, also attended the in- 
quiry. 

In the course of the inquiry it was stated 
that this sulphuric acid plant of Leathers 
Chemical Co. Ltd. was established on its 
present site near the centre of Bradford in 
1750. It now produced 450 tons of sulphuric 
acid a week, and in order t o  maintain this 
level of production the extension was re- 
quired to enable two of three plant units to 
be operated while the third was being 
repaired. Regarding the condition that the 
Medical Officer of Health should have power 
of entry, Mr. Price said: ' W e  do  not want 
the Medical Officer, o r  any other Corpora- 
tion official, wandering about inside our  
works.' 
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Laporte Industries' Profits 
N e w  High Levels for Almost Every Product 

v OLUME of business transacted by the 
Laoorte Industries group for the year 

ended 31 March, 1954, attained new high 
levels for almost every product manufac- 
tured by each of the operating companies, 
states Mr. L. P. O'Bricn, chairman, in a 
statement accompanying the annual 
accounts. 

Untaxed group income expanded from 
f 529,681 to £ 1,037,839, and it is the first 
time the million mark has been exceeded. 

The high level of demand continued 
during the first two months of the current 
financial year and the stock position of 
buyers, adds Mr. O'Brien, seems to be main- 
tained at  reasonable levels compared with 
abnormal stocks held two years ago. 

Proposed New Issue 

Net profit of -the group is doubled a t  
f623,188, compared with £306,784. and the 
reserve allocation is at  £200.000. The divi- 
dend is raised from 12+ per cent to 16 per 
cent and is payable on more capital. The 
5 per cent interim dividend was paid on 
f1.486.950 ordinary stock and the proposed 
final is on f 1.492.150. For the previous 12 
months a 2+ per cent interim dividend was 
paid on £1,479,950 and the 94 per cent final 
on £1,486,950. A one-for-three scrip issue 
to stockholders registered on 1 July is also 
propo,sed. 

Notes on the accounts recall that as from 
1 April, 1953, Laporte Industries Ltd. be- 
came a holding company only and trans- 
ferred its manufacturing business and assets 
to Laporte Chemicals Ltd., a new subsidi- 
ary operating company formed for that pur- 
pose. During the year the name of 
National Titanium Pigments Ltd. was 
changed to Laporte Titanium Ltd., and that 
of the Australian subsidiary from Crystal 
Laporte Proprietary Ltd. to Laporte Chemi- 
cals (Australia) Proprietary Ltd. Contracts 
placed for capital expenditure of the parent 
company amounted to £37,500 and of the 
subsidiary companies to anproximately 
f410.000 making a total for the group of 
£447,500, compared with f915,OOO in 1953. 

The chairman's statement says that in 
February, 1954, the company purchased for  
f12,000, plus the issue of 20,800 Laporte 

ordinary shares of 5s. each, the total issued 
and fully paid shares in A. W. Brook Ltd.. 
of Leicester, consisting of 3.000 7+ per cent 
cumulative preference shares of £ 1 each and 
6.100 ordinary shares of £1 each: 

Laporte Acids Ltd. was the new name re- 
sulting from the merger of two old com- 
panies-Hunt's of Castleford, and Nichol- 
son's of Hunslet. This company made 
principally sulphuric and hydrochloric acids 
for sale, and contributed to group surplus 
substantially last year. The new acid plant 
came into production smoothly in January. 
Meanwhile, the company's older plants. 
accounting for over 50 per cent of Laporte 
Acid; Ltd. total sulphuric acid output. were 
in a good state of repair and operating at  
full production. On the other hand it was 
proposed to close down their Monk Bretton 
works and transfer to Castleford the manu- 
facture of industrial detergents carried on 
there. Apart from the tranifer of the 
detergents department and the erection of ? 

new administrative centre. no immediate 
large scale canital exoenditure was contem- 
p:nted at  either of the Yorkshire plants. 

Plant Extensions 
Furthcr building and plant extensions for 

Laporte Chemicals Ltd.. a t  both Luton and 
Warrington were in progress, as this subsidi- 
ary could not yet meet all the demands for 
quite a number of the chemicals manufac- 
tured by it. 

They were using less and less barium 
oxide every year for '  the manufacture of 
hydrogen peroxide. They were now opera- 
ting a works scale experimental plant using 
a cyclic process based on the successive 
reduction and oxidation of an  organic com- 
pound. 

The titanium oxide plant opened at  Luton 
in 1933 and operated by Laporte Titanium 
Ltd. continued to operate at full capacity. 
while a t  Stallinaborourrh. North Lincoln- 
shire, they were now engaged in duplicating 
~ l a n t  to meet the un.satisfied world demand 
for this product. 

All the shares of Laporte Chemicals 
(Australia) Proprietary Ltd. were now held 
by the parent company. who had subscribed 
new capital amounting to f A60.000 to enable 
this subsidiary to extend its plants a t  Botany. 
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Fatty Acids Centenary 
First Hundred Years at Bromborough 

I N 1830. in Vauxhall, E. Price & Co. began 
the production of candles. These were no 

longer the soft, smoky, dim tallow candles, 
but were made of hard stearine after the 
separation of liquid oleine. Price's soon 
discovered that the yield of hard fatty acids 
could be increased by heating oils with sul- 
phuric acid, and their problem then was to 
improve the colour of their product. Vacuum 
distillation was found to be possible but not 
practicable, and finally, in 1842, a steam 
distillation process was patented. 

After contacts made at the Great Exhibi- 
tion of 1851, the French adopted Price's 
patent for the steam distillation of oleine, 
obtaining a purer product, while Price's ob- 
tained the rights in the use of oleine for 
lubrication in wool spinning. 

The result of these developments was that 
in 1854 a site of 60 acres was purchased, five 
miles south of Birkenhead, on the banks of 
Bromborough Pool : Price's (Bromborough) 
Ltd., destined 100 years later to be the largest 
factory of its kind in Great Britain, was 
born. 

It was in the same year that the steam 
distillation of glycerine was developed, thus 
making available a purified product which 
until then had been thrown away as waste. 
Since then, the interests of the Bromborough 
factory have been concerned more and more 
with the production of separated and puri- 
fied substances, and in 1937 they joined the 
Unilever Group, severing all connection with 
Price's Patent Candle Co. Ltd., which still 
flourishes in Battersea. 

The pathology laboratories 
of the Hope Hospital, Salford, 
furnished by Cygnet Joinery 
Ltd. Architects were Harry 

During the last I5 years, Bromborough 
has taken up the manufacture of fatty alco- 
hols, including the sperm oil alcohols, 
acquired rights for the Emersol solvent ex- 
traction process, introduced continuous- 
production vacuum stills and begun work 
in molecular distillation. 

Price's (Brornborough) Ltd. today supply 
over 200 products to 40 different countries, 
where they are used to make flavouring 
essences and perfumes, engineering greases 
and cutting oils, industrial and household 
soaps and other detergents, horticultural ' 

sprays, printing inks, typewriter ribbons and 
carbons, the plastic basis for sound record- 
ing, and many other essential or luxury 
articles. 

Last year the company sent goods valued 
at $150,000 in direct exports to the dollar- 
countries, and it has beeen estimated that 70 
per cent of the factory's output forms the 
raw material for exported goods. 

A commemorative book, published last 
week by the company in celebration of its 
centenary, describes and illustrates the many 
processes and products which have come 
from Price's of Bromborough in the years 
1854-1954. 

Seaweed Research Institute 
Laboratories and workshops of the Insti- 

tute of Seaweed Research, Inveresk, were 
open to inspection by visitors on 18 June. 
Since last year's open day, there has been 
an appreciable increase.in the output of the 
British seaweed utilisation industry which 
has been working to capacity in the produc- 
tion of alginates, fertilisers and animal food- 
stuffs. 

S .  F a i r h u r s t  8 S o n ,  
F.A.R.I.B.A. 
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LC.I. Widening Its Range 
Wilton Pivot of New Development 

L ATEST developments in the production 
of organic chemicals by I.C.I. a t  Billing- 

ham and Wilton are discussed by Mr. E. 
Beesley, organics technical manager, Billing- 
ham, in an article in the June issue of the 
Tees-side Journal of Commerce. 

Closely associated with the new range of 
plastics and fibres represented by polythene, 

, nylon and Terylene, all of which were, o r  
shortly would be, produced on a very large 
scale in the Billingham and Wilton plants, 
says Mr. Beesley, were a number of other 
interesting chemicals, not so well known to 
the general public. 

Pivotal plant of this new industrial cx- 
ploit was the Wilton cracker. The gases 
from this plant were used in the so-called 
petroleum-chemical processes operated at 
Billingham and Wilton. They were used 
directly in polythene and indirectly in Tery- 
lene, but an equally important usage lay in 
this new range of organic products which 
were essential raw materials in the produc- 
tion of finished plastic products, resins. 
paints, lacquers, solvents, lubricant additives. 
petrol additives, disinfectants, fungicides, 
preservatives, dyes and pharmaceuticals. 

' T o  name some of these chemicals,' Mr. 
Beesley adds, 'we have, first, the series 
known as carbonylation products; these are 
iso- and n-butanols, nonanol and Alphanol. 

'Another series of chemicals is derived 
from tar acids which are either made syn- 
thetically, like phenol. or extracted from 
creosote, which is used for the manufacture 
of petrol by' hydrogenation-a Billingham 
achievement of the 30's. These chemicais 
are octyl phenol, octyl cresol, Topanol A. 
Topanol 0, paraphenyl phenol and ortho- 
phenyl phenol. The plants in which they 
are made are new and the processes have 
been worked out a t  Billingham. Other big 
plants operate on iso-propanol and acetone 
uroduction, again by novel Billingham pro- 
cesses replacing classical methods.' 

Principles for Plastics 
SOME 486 companies identified with the 
plastics industry in the US are now sub- 
scribing to the recently announced State- 
ment of Principles of the Plastics Industry, 
which was prepared by executives of indus- 
try companies. In a statement making the 

announcement, Mr. C. B. Branch, of the Dow 
Chemical Co., and chairman of the Plastics 
Group of Manufacturing Chemists' Associa- 
tion Inc., says the Statement of Principles 
has been considered by industry executives 
to be desirable in view of the phenomenal 
increase in applications and new uses of 
plastics materials. These products, they 
say, present a continuing challenge to manu- 
facturers and processors to apply materials 
in a manner that will best serve the interests 
of the public and industry. The Statement 
enumerates four basic concepts designed to  
bring to the industry and public alike all 
benefits, economies and satisfactions inherent 
in thesc engineering and construction mater- 
ialj. Of the signatories to date, 34 are 
members of the Manufacturing Chemists' 
Association Inc.. and 452 are members of 
the Society of the Plastics Industry Inc.. and 
include firms in Canada, England. Germany. 
France, Brazil and Switzerland. 

Petroleum Products 
DELIVERIES of petroleum products into 
consumption in the first quarter of this year 
totalled 5.087.82 1 tons, 41 6.91 5 tons more 
than in the same period of 1953. according 
to statistics published by the Petroleum In- 
formation Bureau on behalf of the UK 
Petroleum Industry Advisory Committee. 
This figure does not include deliveries for 
bunkers for ships engaged in foreign trade. 

Deliveries of motor spirit (including motor 
benzole) were 1,271.746 tons (against 
1.275389 tons), industrial spirits (including 
industrial benzole) 29.009 tons (22,301 tons); 
kerosene, 383,305 tons (against 424,980 tons): 
paraffin wax and scale, 10,484 tons (8.523 
tons); propane and butane. 14,204 tons 
(12,738 tons); bitumen, 169.474 tons (157.41 1 
tons); other products, 420.690 tons (368,401 
tons). 

New Swedish Development 
A new method of segregating and 

analysing large molecules, which is especi- 
ally suitable for the observation of protein 
moleculcs, virus. ctc.. has been developed by 
Professor Arne Tiselius. of Uppsala. 

Expected to become of great importance 
for medical. biochemical and atomic re- 
search the method is described as an exten- 
sion of the previously known chromato- 
graphic and electrophoresis methods. 
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Industrial Instruments to be Exhibited 
A representative range of electron~c ~ndus- 

trial control units made by Elcontrol Ltd., 
10 Wyndham Place, London, W.l, will be 
exhibited at the Manchester Electronics 
Exhibition, arranged by the Institution of 
Electronics (North West Section) at  the 
Manchester College of Technology from 14 
to 20 July. 

Thermometer Tubing Plant 
A 130 ft. tube-drawing tower for produc- 

tion of clinical thermometer tubing has been 
installed at  the Wealdstone glassworks of 
James Powell & Sons (Whitefriars) Ltd., at 
a cost of approximately f 12,000. 

Work Study & Efficiency Pamphlet 
Six articles by senior cxccutives of 

Imperial Chemical Industries Ltd. recently 
published in The Fitlancinl Times, under the 
heading, 'Management, Work Study and 
Efficiency.' have been produced in thc form 
of a pamphlet. Copies can be obtained 
from the Publisher, The Financial Times, 72 
Coleman Street, London, E.C.2, price 1s. 

Vacuum Oil Company's Ownership 
Chairman of Powell Duffryn, Sir Herbert 

Merrett, has stated that negotiations are in 
progress with ~ o c o n ~ - ~ a c u u m ,  of New 
York. which may affect the nature of the 
Powell Duffryn holding in the Vacuum Oil 
Company, which operates the Coryton Re- 
finery. Powell Duffryn own directly and 
through their subsidiary, Cory Brothers & 
Co. Ltd.. 50 per cent of the capital of 
Vacuum Oil Co. The remaining 50 per 
cent of the capital is owned by Socony- 
Vacuum. 

Atomic Power Station 
By mid-1956 the Sellafield atomic power 

station should be rcady for running-up and , 

testing. After another few months the first 
atomic power station should be supplying 
electricity to the arterial network of Britain. 
This forecast was made by Sir George 
Nelson, chairman and managing director of 
the English Electric Co. Ltd., in a paper on 
' Electrical Engineering in World Trade' at  
the British Electrical Power Convention at  
Eastbourne on 15 June Owing to Sir 
George's absence abroad on business his 
paper was read by Mr. H. G. Nelson, deputy 
managing dircctor of the company. 

Acetone Price Reduction 
Reduction in price by £7 per ton of Bisol 

acetone and Shell acetone, with effect from 
18 June, is announced by British Industrial 
Solvents and Shell Chemicals Ltd., respec- 
tively The new price schedule (in & per 
ton, carriage paid) is as follows: In small 
lots, 5-gal. drums, f 129; 10-gal. drums, f 119; 
in 40145-gal. 'drums, less than 1 ton, 294; 
1-10 tons, £91; 10-50 tons, £89; 50 tons and 
over, £88. For the 5- and 10-gal. lots the 
packages are included; for the larger lots 
the packages are returnable at the seller's 
expense. Bulk delivery allowances remain 
unchanged. 

Galvanisers' Oxford Conference 
Latest advances in galvanising science, 

methods and costing will be discussed by 
delegates representing leading metal firms in 
Britain, the US, France, Germany, Turkey 
and Greece, at  the Third International Con- 
ference on Hot Dip Galvanising, at  Oxford 
from 4 to 7 July. Some 250 scientists and 
their wives will be attending. Half will be 
housed in the colleges and dine in the Hall, 
and half in hotels. The technical sessions 
will be held in the Union. 

Aslib Annual Conference 
Delegates representing industry, com- 

merce, research and intelligence work, from 
all parts of the world, will attend the annual 
conference of the Association of Special 
Libraries and Information Bureaux-Aslib 
-to be held at  the Church House, Westmin- 
ster, from 34 to 27 September. 

Stabilisation of Sub-bases 
In our issue of 13 March on page 636 

under the heading 'New Registrations' we 
gave particulars of a private company, 
Sterihation of Soils Ltd. The facts given 
were correct but the name of the company 
should have been Stabilisation of Soils Ltd. 
The head office of the company is 42/43 
Denmark Street, High Wycombe, Bucks., 
but there are also oficcs at  Scunthorpe and 
Manchester. The firm is concerned with 
the stabilisation of sub-bases for roads and 
hard standings. Although it was no fault 
of our own we regret any inconvenience 
which might have been caused by the pub- 
lishing of this misinformation. 



THE CHEMICAL AGE 26 June 1954 

OVERSEAS 
Rising Middle East Oil 

Production of crude oil in the Middle 
East countries rose from less than 
98.000,000 tons in 1951 to nearly 
122,000,000 tons in 1953-representing an 
increase from 16.5 per cent of the world 
production to 18.4 per cent. Among the 
eight producing countries-Bahrein, Egypt, 
Persia, Iraq, Kuwait, Qatar,' Saudi Arabia 
and Turkey-production increased most in 
Iraq and Kuwait. 

Uranium Mill to Increase Output 
Eldorado Mining Co. is planning a 40 per 

cent increase to its Ace mine mill at  Beaver 
Lodge to 700 tons daily to allow the hand- 
ling of Customs uranium ore, states a mes- 
sage from Ottawa. The present 500-ton 
mill is treating only ore from the company's 
own mine. Ore now being shipped under 
contract from Rix-Athabasca Uranium 
Mines is being stockpiled pending comple- 
tion of the expansion, which should be avail- 
able in the late summer. 
British-owned Firm Producing Zinc Oxide 

Zinc oxide is now being produced at 
Milton, Ontario, by a new British-owned 
enterprise, Canadian Felling Zinc Oxide 
Ltd., a subsidiary of A. G. Turnery 
Engineering Co., owners of the Felling Zinc 
Oxide Co., of Gateshead, England. The 
company formerly shipped considerable 
quantities of zinc oxide to Canada. Invest- 
ment of $150,000 British capital has been 
made in the new plant, on an 8; acre site. 
The Pigment & Chemical Co., of Toronto. 
which represented the British firm in 
Canada, will handle sales. 

Doubling Ammonia Production Plant 
Because of the exceptionally firm market 

for ammonia in the mid- and north-west US, 
there is a possibility that Sherritt Gordon 
Mines might soon double the capacity of 
their ammonia plant at their new Fort Sas- 
katchewan, Alta, operations. The plant, 
which is a major unit in the company's 

Great Demand for Norwegian Fertiliser 
Total value of exports of nitrogen ferti- 

liser by Norsk Hydroelektrisk Kvaelstofak- 
tieselskab during 1953 was Kr. 300,000,000, 
Kr. 38,000,000 more than during 1952. 
Nevertheless, demand has risen so sharply 
that the company was unable to satisfy all 
orders received, and it has been decided to 
increase annual production of nitrate of 
lime by 220,000 tons. 

Synthetic Fibres Catching Up 
According to a report from the head- 

quarters of F A 0  in Rome, synthetic textile 
fibres are steadily increasing competition with 
natural fibres in price. Since the end of the 
war, cotton prices in the US have averaged 
about 300 per cent of prewar prices, and 
have been rising sharply since last Decem- 
ber. Rayon prices, on the other hand, have 
never risen by more than 30 per cent on pre- 
war prices, and were reduced by about 10 
per cent last year. Nylon has shown even 
more considerable reduction. F A 0  report 
a small decline in world prices for wool 
and for silk during the first quarter of this 
year. 

New Toronto Plant 
Larger and more efficient facilities for 

the production of cleaners, insecticides, 
waxes and specialised industrial soaps are 
provided by a new plant now being con- 
structed in Toronto by the Associated 
Chemical Co. of Canada. A one-acre site 
is available for future expansion. 

South Africa's Paint Industry 
South Africa's paint manufacturing indus- 

try, with an output of nearly £7,500,000 a 
year, was bound to feel competition when 
import control was removed, stated the 
Board of Trade and Industries in a report 
tabled in the House of Assembly in May. 
The Board, therefore, did not recommend 
that the present protective duties of up to 
25 per cent should be reduced. 

combined chemical-metallurgical operations. Oil-From-Coal Plant Progress 
came on stream early in May, and is now The managing director of the oil-from-coal 
operating at capacity of 75 tons a day with plant at Sasolburg, in the Orange Free State, 
the bulk of output moving under contract to South Africa, has stated that the boiler fires 
a Minnesota fertiliser firm for use in anhy- would be lit for the first time in June or 
drous ammonia form for direct application July, and the plant would be in full opera- 
to the soil. tion in about December. 1955. 



26 June I954 THE CHEMICAL AGE 

PERSONAL. 
Appointment of three new directors- 

MR. GEORGE WATSON, MR. JOHN BOWDEN 
and MR. FREDERICK BOWRING-is announced 
by the Crookes Laboratories Ltd. Mr. 
Watson, who has been general manager 
since 1950, joined the company as an office 
boy in 1920 and graduated through all the 
departments of the business, successively 
becoming works manager, senior purchasing 
officer and then general manager. During 
the last war, in which he was awarded the 
M.B.E., he rose from the ranks to be a 
lieut.-col., serving in the Middle East and 
with the Allied Forces headquarters in Italy. 
Mr. Bowden joined the company in 1945 as 
sales manager, and was appointed general 
sales manager in 1949. He began his career 
as an apprentice with the retail side of Boots 
Pure Drug Co. Ltd., whom he later repre- 
sented in Italy. He subsequently joined the 
Merck organisation in Darmstadt. Germany, 
and for a period was London representative 
of the Swiss firm, Hoffman la Roche. Mr. 
Bowring, who is already a director of C. T. 
Bowring & Co. Ltd.. has, through his com- 
pany had a close association with Crookes 
Laboratories for over 20 years, especially 
in research and production of vitamin con- 
taining oils and vitamin Da. 

Elliott Brothers (London) Ltd.. announce 
the appointment of MR. E. B. SCHOFIELD as 
area sales engineer for Lancashire, Cheshire 
and the West Riding of Yorkshire. Mr. 
Schofield will specialise in the electrical 
measuring instrument side of the company's 
business and will operate from their Man- 
chester office-66 Deansgate, Manchester 3. 
Te!ephone No. Blackfriars 7752. 

MR. A. J. HOLDEN. B.Sc. (Hons. Lond.), 
F.R.I.C., manager of the Association of 
British Chemical Manufacturers, has been 
elected one of the first two honorarv mem- 

At a meeting of the Council of Leeds 
University on 16 June, DR. B. E. DOUGLAS 
was appointed Brotherton lecturer in the 
Department of Inorganic and Structural 
Chemistry, and DR. H. TAUBE was appointed 
Brotherton research lecturer in physical 
chemistry. 

The Ministry of Supply announce that 
DR. C. H. JOHNSON, chief superintendent of 
the explosives research and development 
establishment, Waltham Abbey, has been 
appointed to succeed MR. C. S. BRYANT as 
director of materials and explosives research 
and development, with effect from 1 July. 
Mr. Bryant is retiring from the public ser- 
vice on 30 June. MR. L. T. D. WILLIAMS 
has been appointed to succeed Dr. Johnson 
as chief superintendent of the explosives re- 
search and development establishment. 

MR. C. E. HOLLIS, B.Sc., F.R.I.C., has 
been transferred to the central personnel 
department of the Distillers Co. Ltd., as 
staff manager (industrial group). Mr. Hol- 
lis was previously manager of the plastics 
division at the company's research and 
development department, Epsom. 

DR. FELIX SINGER, the well-known ceramic 
consultant and author; who returned from 
Yugoslavia in April, where at the request 
of UNESCO he had acted as adviser for 
several months on the development and ap- 
plication of research relating to clay and 
silicates at the University of Belgrade, is 
returning to Yugoslavia in July to carry out 
a technical mission on behalf of UNTAA, 
during which he will be at the disposal of 
the Yugoslav .Government and help them 
develop certain ceramic industries. He is 
expected to be away for three or four 
months. 

b e n  of the Institution of Industriai Safety MR. WesLEy C. HAWKINS has been ap officers, in recognition of his services to pointed sales supervisor of the new convert- safety in the chemical industry during the ing division of Canadian Resins & Chemicals past 25 years. Ltd. Mr. Hawkins, a sales representative 
DR. R. S. NYHOLM. Associate Professor of with the company's consumer division since 

Inorganic Chemistry at New South Wales 1945, has taken over his new duties prepara- 
University of Technology, has been ap- tory to the opening in July of the printing 
pointed to the chair of chemistry tenable at and embossing plant built by the company 
University College. London. at Ste. Therese, Que. 
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THE General Chemical & Pharmaceutical 
Co. Ltd. have issued a new edition of their 
catalogue of Judex and Judactan analytical 
reagents and laboratory chemicals. This 
contains many new entries, including addi- 
tions to the already wide range of Judactan 
analytical reagents with 'Actual Batch 
Analysis.' Approved nomenclature is used 
throughout the catalogue, but cross-indexing 
is given to the familiar names which have 
not yet gone out of fashion. A number of 
analytical reagents are now shown with 
limits of impurity printed on the labels, and 
new labels of distinctive colours are also 
being introduced to indicate the different 
grades of chemicals supplied. The company 
will gladly send copies of the catalogue on 
request. 

* * * 
SHOWN at the Canadian International 
Trade Fair in Toronto this month were 
Merrill glandless self-priming pumps, made 
by Merrill Pumps Ltd., Heeley, Sheffield 8. 
These are tube diaphragm pumps, the tube 
being made of rubber, neoprene, etc., and 
suitable for handling acids, alkalis, dye 
liquors, formaldehyde, even hydrofluoric 
acid. Corrosion and wear affect only the 
tube diaphragm unit : only maintenance re- 
quired is periodical refacing of valves and 
seatings, and ultimate replacement of the 
flexible tube. 

Announcements 
TEN of the forty-nine articles in the Annual 
Review of British Industry, published at  1s. 
by The Financial Times this week, relate 
either to chemical engineering or industrial 
chemistry subjects. 'Stability in the Chemical 
Industry' is dealt with by Mr. W. J. Worboys, 
chairman of the Association of British 
Chemical Manufacturers. while Mr. G. N. 
Critchley discusses 'The Search for More 
Efficient Power.' Dr. W. P. Grove. manager 
of the Radiochemical Centre, Arnersham. 
writes on 'By-Products of Atomic Energy,' 
and Professor F. E. Simon. Professor ofi 
Thermodynamics in the University of 
Oxford. reviews 'The Shortage of Scientific 
Manpower.' Other articles include : 'Coal; 
The Precarious Balance.' by Mr. S. W. Par- 
kinson; 'Demand for Steel,' by Mr. Aubrey 
Jones. M.P., Economic Director, British Iron 
and Steel Federation; 'High Productivity in 
the Cement Industry' by Mr. A. W. Todd; 
and 'The Major Markets for Plastics' by Mr. 
Philip Morgan. editor of British Plastics. 
Special correspondents. who are unnamed. 
write about 'New Oil Refineries-New Pat- 
terns of Demand' and 'Rayon Staple Leads 
the Man-made Fibres.' The publication. 
which is well-illustrated. consists of 100 
pages. * * *  
A RECENT issue of 'Scop.' news sheet of 
Styrene Co-Polymers Ltd.. carried a special 
one-lcaf insert. litho-printed with an ink 
based on Scopol 41, a new styrenated alkyd 
resin. This medium. it is claimed. gives a 
rapid set-up with none of the disadvantages 
associated with quick-setting media. Copies 
of the issue can be obtained on request from 
Styrene Co-Polymers Ltd.. 1 Roebuck Lane, 
Sale. Manchestcr. 

* * * 
CHOICE of suitable grades of hard metal 
for tipping rock drills, choice of steel for 
the stems and problems of brazing the tip 
to thc steel stem are among subjects dis- 
cussed by Dr. E. J. Sandford and Mr. J. R. 
Wiles in the second of a series of articles on 
'Rock Drilling with Hard Metals' in the 
June issue of Alloy Metals Revie~v,  pub- 
lished by High Speed Steel Alloys Ltd.. of 
Widnes, Lancs. In a concluding article 
on the subject. to be published in the Sep- 
tember issue. thc authors are to consider 
manufacturing procedure and application. 
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British 
Chemical Prices . 

LONDON.-Active markets are again re- 
ported from the industrial chemicals centres 
during the past week, and deliveries against 
contracts have covered good quantities. 
Chemicals for the plastics industry have 
been in good call, and the chrome products 
are firm on a persistent demand. A reduc- 
tion in the price of acetone by £7 per ton 
became effective on 18 June, and lower 
prices for red lead and litharge, and also for 
white lead, came into operation on 17 June. 
In the coal tar products market meta-cresols 
are in short supply and the home demand 
for most other items in this market remains 
good. 

MANCHESTER.-Prices on the Manchester 
chemical market during the past week have 
been steady pretty well throughout the range, 
the outstanding exception being the cut in 
acetone. Most of the leading ' heavies ' 
have been taken up against contracts in good 

quantities, especially by the textile and 
allied trades, though the beginning of the 
annual holiday stoppages in the Lancashire 
cotton towns has left its mark on consump- 
tion and this is likely to continue over the 
next couple o t  months or so. Trade in 
most types of fertilisers is at a seasonaIly 
low level. In the by-products a generally 
steady demand has been reported during the 
past few days. 

GLASGOW.-There was no slackening off 
in demand during the past week and all sec- 
tions of the industry report that business has 
been extremely brisk. The decrease in the 
price of acetone is welcomed, although prices 
generally have been firm, with the excep- 
tion of some of the metallic salts, which 
have been actually varying from day to day. 
It has been reported that there has been a 
falling off in the inquiries from the export 
market. 

General <=bemicals 
Acetic Acid.-Per ton : 80% technical, 10 tons, Barium Sulphate (Dry Blanc Fixe).-Precip., 

£86. 80% pure, 10 tons, £92 ; commercial 4-ton lots, £42 10s. per ton d/d ; 2-ton 
glacial 10 tons, £94 ; delivered buyers' lots, £43 per ton d/d. 
premises in returnable barrels ; in glass Bleaching Powder.-£21 per ton In casks 
carboys, £7 ; demijohns. £ 11 extra. (1 ton lots). 

Acetic Anhydride.-Ton lots d/d, £130 per ton. Borax.-Per ton for ton lots, in free 140-lb. 
Alum.-Ground, about £23 per ton, f.0.r. bags, carriage paid : Anhydrous, £58 10s.; 

MANCHESTER : Ground, £25. in 1-cwt. bags ; commercial, granular, 
Aluminium Su1phate.-Ex works, £14 15s. per £38 10s. ; crystal, £41 ; powder, £42 ; 

ton d/d. MANCHESTER : £ 14 10s. to £ 17 extra fine powder, £43 ; R.P., granular, 
15s. £47 10s. ; crystal, £ 50 ; powder, £ 51 ; 

Ammonia, Anhydrous.--1 s. 9d. to 2s. 3d. per Ib. extra fine powder: £52. 
Ammonium Bicarbonate.-2 cwt. non-return- Boric Acid.-Per ton for ton lots in free 

able drums ; 1 ton lots £58 per ton. 1-cwt. bags. carriage paid : Commercial, 
Ammonium Chloride. - Grey galvanhing, granular, £67 ; crystal, £75 ; powder. 

f 3 1 5s. per ton, in casks, ex wharf. Fine £72 10s. ; extra fine powder. £74 10s. ; 
white 98 %, £25 to £27 per ton. See also B.P., granular, £80 ; crystal, £84 10s. ; 
Salammoniac powder, £87 ; extra fine powder, £ 86 10s. 

Ammonium Nitrate.-D/d, £34 10s. per ton. Calcium Chloride.-70172% solid £ 1  2 10s. per 
Ammonium Persulphate. - ~IANCHESTER : ton. 

£6 5s. per cwt. d/d. Chlorine, Liquid.-£32 per ton d/d in 1611 7-cwt. 
Ammonium Phosphate.-Mono- and di-, ton drums (3-drum lots). 

lots, d/d, £97 and £94 10s. per ton. Chromic Acid.-2s. Ojd. per lb., less 2*%, d/d 
Antimony Su1phide.-Golden, d/d in 5-cwt. lots U.K., in 1-ton lots. 

as to grade, etc.. 2s. 2d. to 2s. 8d. per lb. Chromium Sulphate, Basic.-Crystals, £65 
Crimson, 3s. 43d. to 4s. 5)d. per Ib. 6s. 8d. per ton d/d U.K., in lots of 1 ton 

Arsenic.-Per ton, £45 5s. nominal. ex store. and over. 
Barium Carbonate.-Precip., d/d : 4-ton lots, Citric Acid.-1-cwt. lots, 205s. cwt. ; 5-cwt. 

£39 per ton : 2-ton lots, £39 10s. per ton, lots. 200s. cwt. 
bag packing. Cobalt Oxide.-Black, delivered, 13s. per lb. 

Barium Chloride.-£42 15s. per ton in 2-ton Copper Carbonate.-MANCHEWER : 2s. Id. 
lots. per Ib. 
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Copper Su1phate.-£77 per ton f.o.b., less 2% 
in 2cwt. bags. 

Cream of Tartar.-100%, per cwt., about 
£9 12s. 

Formaldehyde.-£37'5~. per ton in casks, d/d. 
Formic Acid.-85%, £86 10s. in Cton lots, 

camage paid. 
Qlycerine.-Chemically pure, double distilled 

1.260 S.G., £ 14 7s. 6d. per cwt. Refined 
pale straw industrial, 5s. per cwt. less than 
chemically pure. 

Hydrechloric Acid.-Spot, about 12s. per 
carboy d/d, according to purity, strength 
and locality. 

Hydrofluoric Acid.-59/60 %, about Is. to 
1s. 2d. per Ib. 

Hydrogen Peroxide.-27.5% wt. f 124 10s. per 
ton. 35% wt. £153 per ton d/d. Carboys 
extra and returnable. 

Iodine.-Resublimed B.P., 15s. 4d. per Ib. in 
28 lb. lots. 

1odoform.-24s. 4d. per Ib. in 28 Ib. lots. 
Lactic Acid.-Pale tech., 44 per cent by weight 

£122 per ton ; dark.tech., 44 per cent by 
weight £73 per ton ex works l-ton lots ; 
dark chemical quality 44 per cent by 
weight £ 109 per ton, ex works ; usual 
container terms. 

'Lead Acetate.-White : About £ 137 15s. per 
ton. 

Lead Nitrate.-About £ 1 12 per ton. 
Lead, Red.-Basis prices per ton. Genuine dry 

red lead, £124 5s. ; orange lead, 
£ 136 5s. Ground in oil : red, f 142 15s. ; 
orange, £ 154 15s. 

Lead, White.-Basis prices : Dry English in 
5-cwt. casks, £130 10s. per ton. Ground 
in oil : English, 1 cwt. lots, 170s. per cwt. 

Lime Acetate.-Brown, ton lots, d/d, £40 per 
ton ; grey, 80-82 %, ton lots. d/d, M5 
per ton. 

Litharge.-£126 5s. per ton, in S ton  lots. 
Magnesite.-Calcined, in bags, ex works, f22 

to £ 24. 
Magnesium Carbonate.-Light, commercial. 

d/d, 2-ton lots, £84 10s. per ton, under 2 
tons, £92 per ton. 

Magnesium Chloride.-Solid (ex wharf), £14 
10s. per ton. 

Magnesium Oxide.-Light, commercial, d/d. 
under l-ton lots, £245 per ton. 

Magnesium Sulphate.-£15 to £ 16 per ton. 
Mercuric Chloride.-Technical Powder, 23s. 9d. 

per Ib. in 5-cwt. lots ; smaller quantities 
deaier. 

Mercury Sulphide, Red.-27s. 3d. per Ib., for 
5cwt. lots. 

Nfkkel Salphate.-D/d, buyers U.K. El54 
per ton. Nominal. 

Nitric Acid.-£35 to £40 per ton, ex-works. 
Oxalic Acid.-Home manufacture, minimum 

4 ton  lots, in 5-cwt. casks, £129 10s. per 
ton, carriage paid. 

Phosphoric Acid.-Technical (S.G. 1.700) ton 
lots, carriage paid, £92 per ton ; B.P. 
(S.G. 1.750), ton lots, carriage paid, 1s. 34d. 
per Ib. 

Potash, Caustic.-Solid, £94 10s. per ton for 
1 -ton lots : Liquid, £ 34 5s. 

Potassium Carbonate. - Calcined, 96/98 0/,  
about £59 10s. per ton for I-ton lots, 
ex-store. 

Potassium Chloride.-Industrial, 96 %, t-ton 
lots, £23 to £25 per ton. 

Potassium Dichromate.-Crystals and granular, 
Ilkd. per Ib., in I-ton lots, d/d UK. 

Potassium Iodide.-B.P., 13s. Id. per Ib. in 
28-lb. lots ; 12s. 7d. in cwt. lots. 

Potassium Nitrate.-Small granular crystals, 
81s. per cwt. ex store, according to 
,quantity. 

Potassium Permanganate.-B.P., I s. 93d. per 
Ib. for Icwt.  lots ; for 3 cwt. and upwards. 
Is. 8fd. per Ib. ; technical, £8 7s. per 
cwt. ; for 5-cwt. lots. 

Salammoniac.-Dog-tooth crystals, £70 per 
ton ; medium, £67 10s. per ton ; fine 
white crystals, £21 10s. to £22 10s. per ton, 
in casks. 

Salicylic Acid. - MANCHPS~R : Technical 
2s. 7d. per Ib. d/d. 

Soda Arb.-58% ex-depot or d/d, London 
station, about £ 15 5s. 6d. per ton, l-ton 
lots. 

Soda. Caustic.-Solid 76177% ; spot, £26 to 
£28 per ton d/d. (4 ton lots). 

Sodium Acetate.-About £80 per ton d/d. 

Sodium Bicarbmate.-Refined, spot, f 13 10s. 
to £ 15 10s. per ton, in bags. 

Sodium Bisu1phite.-Powder, 60/62%, 
£40 per ton d/d in 2-ton lots for home 
trade. 

Sodium Carbonate Monohydrate.-£25 per 
ton d/d in minimum ton lots in 2-cwt. 
free bags. 

Sodium Chlorate.-£76 to £98 per ton, 
according to quantity. 

Sodium Cyanide.-100% basis, 9td. to IOfd. 
per Ib. 
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Sodium Dichromate.-Crystals, cake and 
powder, 10d. lb. Net d/d UK, 
minimum 1-ton lots ; anhydrous, l lsd. 
Ib. Net del. d/d UK, minimum 1-ton lots. 

Sodium Fluoride.-Djd, £4 10s. per cwt. 

Sodium Hypm1phite.-Pea crystals £28 a ton ; 
commercial, 1-ton lots, £26 per too 
camage paid. 

Sodium Iodide.-B.P., 15s. Id. per lb. in 28-lb. 
lots. 

Sodium Metaphosphate (Calgon).-Flaked, 
loose in metal drums, f 127 per ton. 

Sodium Metasi1icate.-E22 15s. per ton, d/d 
U.K. in ton lots. 

Sodium Nitrate.--Chilean Industrial, over 98% 
6-ton lots, d/d station, £27 10s. 

Sodium Nitrite.-E32 per ton (4-ton lots). 

Sodium Percarbonate.-124 % available oxygm, 
£8 2s. 104d. per cwt. in 1-cwt. drums. 

Sodium Phosphate.-Per ton d/d for ton lots : 
Di-sodium, crystalline, £37 10s.. anhy- 
drous, £ 8 1 ; tri-sodium, crystalline, f 39 
lOs., anhydrous, £79. 

Sodium Prussiate.-1s. to 1s. Id. per Ib. ex 
store. 

Sodium Silicate.-£6 to £ 1 l per ton. 

Sodium Sulphate (Glauber's Salt).-About 
£8 10s. per ton d/d. 

Sodium Sulphate (Salt Cake).-Unground. 
£6 per ton d/d station in bulk. MAN- 
CHESTER : E6 10s. per ton d/d station. 

Sodium Su1phide.-Solid, 60/62%, spot, 
£32 2s. 6d. per ton, d/d, in drums ; 
broked, £33 2s. 6d. per ton, d/d, in 
drums. 

Sodium Sulphite.-Anhydrous, E59 per tun ; 
pea crystals, £37 12s. 6d. per ton d/d 
station in kegs ; commercial, £23 7s. 6d. 
per tor1 d/d station in bags. 

Sulphur.-Per ton for 4 tons or more, ground, 
£ 23 1 1s. to £26, according to fineness. 

Tartaric Acid.-Per cwt. : 10 cwt. or more, 
£1 I .  

Titanium Oxide.-Standard grade comm., with 
rutile structure, £155 per ton ; standard 
grade comm., £135 per ton. 

Zinc Oxide.-Maximum price per ton for 
2-ton lots, d/d : white seal. £95 10s. ; 
green seal, £94 10s. ; red seal, £93. 

Solvents and Plasticisers 
Acetone.-Small lots : 5-gal. drums, £129 per 

ton'; 10-gal. drums, f 119 per ton. In 
40,45-gal drums less than 1 ton. £94 per 
ton ; 1 to 9 tons, £91 per ton ; 10 to 49 
tons, £89 per ton ; 50 tons and over, 
f 88 per ton. All per ton d/d. 

Butyl Acetate BSS.-£173 per ton, in 1-ton 
lots ; £ 171 per ton, in 10-ton lots. 

n -Butyl alcohol, BSS.-10 tons, in drums, 
f 161 10s. per ton d/d. 

88C. - Butyl Alcoh01.-5 gal. drums £159; 
40 gal. drums : less than 1 ton £ 124.per 
ton ; 1 to 10 tons £123 per ton ; 10 tons 
and over £122 per ton ; 100 tons and over 
£ 120 per ton. 

tert. - Butyl Alcohol.-5 gal. drums £195 10s. 
per ton ; 40145 gal. drums : less than 1 
ton £ 175 10s. per ton ; 1 to 5 tons £ 174 
10s. per ton ; 5 to 10 tons, £ 173 10s. ; 
10 tons and over E 172 10s. 

Diacetone -4lcohol.-Small lots : 5 gal. drums, 
£1 77 per ton ; 10 gal. drums, £1 67 per ton. 
In 40145 gal. drums ; less than 1 ton, £ 142 
per ton ; 1 to 9 tons, £141 per ton ; 10 to 
50 tons, £ 140 per ton ; 50 to 100 tons, £139 
per ton ; 100 tons and over, £138 per ton. 

Dibutyl Phthalate.-In drums, 10 tons, 2s. per 
lb. d/d ; 45 gal. drums, 2s. ad. per lb. dld 

Diethyl Phtha1ate.-In drums, 10 tons, Is. IOtd. 
per I b. d/d ; 45 gal. drums, 1 s. 1 1 Sd. per 
Ib. d/d. 

Dimethyl Phthalate.-In drums, 10 tons, 
1s. 7:d. per Ib. d/d ; 45 gal. drums, 
Is. 89d. per Ib. d/d. 

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

Ether BSS.-Tn 1 ton lots, Is. l ld .  per lb ;  
drums extra. 

Ethyl Acetate.-10 tons lots, d/d, £135 per 
ton. 

Ethyl Alcohol (PBS 66 o.p.).-Over 300,000 
p. gal., 2s. 9d.; 2,500-10,000 p. gal., 
2s. llqd. per p. gal., d/d in tankers. 
D/d in 40145-gal. drums, Id. p.p.g. extra. 
Absolute alcohol (75.2 0.p.) 5d. p.p.g. 
extra. 

Methanol.-Pure synthetic, d/d, £28 to U 8  
per ton. 

Methylated Spirit.-Industrial 66' 0.p. : 500 
gal. and over in tankers, 4s. 10d. per gal. 
d/d ; 100-499 gal. in drums, 5s. 23d. per 
gal. d/d. Pyridinised 64 0.p. : 500 gal. 
and over in tankers, 5s. Od. per gal. d/d ; 
100-499 gal. in drums, 5s. 48d. per gal. d/d. 

Methyl Ethyl1Ketone.-10-ton lots, £141 per 
ton d/d 

Methyl isoButy1 Ke60ne.-10 tons and ovw 
£ 162 per ton. 
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isoPropyl Acetate.-In drums, 10 tons, £130 
per ton d/d ; 45 gal. drums, £135 per 
ton d/d. 

iroPropyl Alcohol.--Small lots : 5 gal. drums. 
£118 per ton ; 10-gal. drums, £108 per 
ton ; in 40-45 gal. drums ; less than 
1 ton, £83 per ton : 1 to 9 tons £81 per 
ton ; 10 to 50 tons, £80 10s. per ton 
50 tons and over, £80 per ton. 

Rubber Chemicals 

Aotimony Sulphide.-Golden, 2s. 3)d. to 
3s. l+d. per Ib. Crimson, 3s. e d .  to 4s. 5N. 
per lb. 

Cwbon E3iiulphide.-£61 to £67 per ton, 
according to quality. 

Carbon Black.-6d. to 8d. per lb., according 
to packing. 

Carbon Tetrachloride.-Ton lots, £76 10s. per 
ton. 

India-rubber Substitutes.-White, 1s. 6pd. to 
1s. 1ad.perlb. ; dark, 1s. 44d. to 1s. 8d. 
per lb. 

Lithopone.-30 %, £50 per ton. 

Mineral Black.-£7 10s. to El0 per ton. 

Sulpbm: Chloride.-British, £ 55 per ton. 

Vegetable Lamp Black.-£64 8s. per ton in 
2-ton lots. 

Vermilion.-Pale or deep, 15s. 6d. per Ib. 
for 7-lb. lots. 

Nitrogen Fertjlisers 

Amrnaniun Su1phate.-Per ton in 6-ton lots, 
d/d farmer's nearest station, March-June, 
£17 1s. 6d. 

Compound Fertilisers.-Per ton in 6 ton lots, 
d/d farmer's nearest station, I.C.I. Special 
No. I £27 9s. 

'Nitro-Chalk.'-£15 14s. per ton in 6-ton 
lots, dld farmer's nearest station. 

Sodium Nitrate.-Chilean agricultural for 6-ton 
lots, d/d nearest station, March to June, 
£26 12s. 6d. per ton. 

Coal-Tar Products 
Benzo1e.-Per gal., minimum of 200 gals. 

delivered in bulk, 903, 4s. l a d .  ; pure, 
5s. 2d. 

Carbolic Acid.--Crystals, Is. 4d. to 1s. 6&d. 
per Ib. Crude, 603, 8s. MANCHESTER : 
Crystals, 1s. 416. to Is. 6fd. per lb., d/d 
crude, 8s. naked, at works. 

Creosote.-Home trade, 1s. to 1s. 4d. per gal., 
according to quality, f.0.r. maker's 
works. MANCHESTER : 1s. to 1s. 8d. per 
gal. 

Cresylic Acid.-Pale 99/993%, 5s. 8d. per gal. ; 
99.5/100%, 5s. 10d. Amencan; duty free, 
for export, 5s. to 5s. 8d. naked at workr. 

Naphtha.-Solvent, 90/160°, 4s. 10d. per gal. 
for 1000-gal. lots ; heavy, 90/190°, 3s. 94d. 
per gal. for 1000-gal. lots, d/d. Drums 
extra ; higher prices for smaller lots. 

Naphthalene.--Crude, Cton lots, in sellers 
bags, £15 1s. 9d. to £22 per ton, according 
to m.p. ; hot pressed. 634 per ton in 
bulk ex-works ; purified crystals, £53 per 
ton dld. 

Pitch.-Medium, soft, home trade, 180s. per 
ton f.0.r. suppliers' works; export 
trade 230s. per ton f.0.b. suppliers port. 

Pyridiie.-9011 60°, 35s. per gal. 

Toluo1.-Pure, 5s. 7d. ; 90's, 4s. 10d. per gal., 
d/d. MANCHE~TER : Pure, 5s. 8d. per gal. 
naked. 

Xylo1.-For 1000-gal. lots, 5s. 8d. to 5s. 10d. 
per gal., according to grade, d/d. 

Intermediates and Dyes 
(Prices Nominal) 

m-Cresol 98/100%.-3s. 9d. per lb. d/d. 

o-Cresol 3013 1" C.-1s. 4d. per Ib. d/d. 

p-Cvhl  34/35' C.-3s. 9d. per lb. d/d. 

Dichloraniline.-2s. 84d. per Ib. 

Dinitroben~ene.-88/89~C., Is. lld. per lb. 

Diitroto1uene.-S.P. 15" C., Is. 1 l&d. per lb. ; 
S.P. 26" C., Is. 3d. per lb: S.P. 33°C.. 
1s. l+d. per Ib. ; S.P. 66/68"C., Is. 9d. 
per lb. 

p-Nitraniline.4~. 54d. per lb. 
Nitrobenzene.-Spot, 9+d. per lb. in 90-gal 

drums, drums extra, 1-ton lots d/d buyers' 
works. 

Nitronaphthalene.-2s. per lb. 
o-To1uidine.-1s. 9d. per .lb., in 8/lO-cwt. 

drums, drums extra. 
p-To1uidine.-5s. 6d. per lb., in casks. 
Dimethylani1ine.-3s. Id. per Ib., padced ia 

drums, carriage pad. 
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1 he common test 
of tincture of soap 

" Dr. Clark then exhibited his method of ascertain- 
ing qriantitatively the comparative hardness of water 
'by means of the common test of tincture of soap, 
illustrated by experimental evidence, to prove the 
accuracy of which it is susceptible and the facility of 
its application." 

Dr. Clark gave his demonsfiration at 
one of the first meetings of the newly 
formed Chemical Society in 1841, 
and the above is an abstract from 
Volume I of the Proceedings. 

The B.D.H. catalogue still includes 
Clark's Soap Solution and testifies to 
the remarkable permanence of his 

technique. Greater accuracy and 
convenience in total hardness deter-' 
mination, however, are now obtained 
from the B.D.H. Hardness Solutions 
and Indicator based on the use of 
ethylenediamine-tetracetic acid as 
advocated by Schwarzenbach and 
others. 

L A B O R A T O R Y  BaDaH C H E M I C A L S  

THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS GROUP POOLE DORSET 
L C / P / ~  
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Chemical & Allied Stocks @' Shares 
S HARES of chemical and kindred com- 

panies have been active and generally 
moved higher, helped by the prevailing 
trend in stock markets and by the good im- 
pression created by financial results that 
have come to hand. Imperial Chemical 
were particularly prominent in response to 
the speech of Dr. Alexander Fleck at the 
annual meeting and his references to the 
current trend of business. At one time this 
week the shares touched the new high 
record of 69s., but have eased to 68s. 3d. 
at the time of writing. A month ago they 
were 63s. Sentiment has been helped by 
the hope that next year the dividend on the 
doubled capital following the 100 per cent 
share bonus may be 9 per cent. Under the 
idfluence of the full results and chairman's 
review, Laporte 5s. shares have risen further 
from 17s. 6d. to 18s. 6d., while Fisons were 
strong following the higher interim dividend, 
having risen to 53s., which compares with 
48s. 6d. a month ago. There was a great 
deal of activity in William Blythe accom- 
panied by deal rumours, which, however, 
are entirely unconfirmed; these 3s. shares 
have risen to 17s. 9d., compared with 15s. 9d. 
a month ago. There was also strength and 
activity in -~r i t i sh  Glues 4s. shares, yhich 
rose on balance from 15s. 3d. to 16s. British 
Chrome Chemicals 5s. shares were good at 
19s., compared with 17s. 9d. a month ago, 
Hickson & Welch 10s. shares strengthened 
to 13s. 9d., while in response to the results 
and higher dividend, Yorkshire Dyeware 9r 
Chemical 5s. shares advanced to 11s. 9d., 
a rise of 2s. 3d. on the month. 

Greeff Chemicals 5s. shares were 11s. 'ex' 
the share 'bonus. Brotherton 10s. shares 
have risen further from 26s. to 27s. 6d., but 
after their rise there was a little profit-taking 
in Albright & Wilson 5s. shares: which came 
back from 25s. 9d. to 24s. 9d. Coalite & 

s Chemical 2s. shares were up to 2s. 9d. fol- 
lowing the results and increased dividend. 
There was business around 10s. in Reich- 
hold Chemicals 5s. shares. 

Shares of plastics companies have also 
been more active with British Xylonite at 
40s., Bakelite 10s. shares 26s. 3d. and British 
Industrial Plastics 2s. shares 6s. against 
6s. 6d. a month ago. Elsewhere, the 4s. 
units of the Distillers Co. remained active, 
awaiting the results, but at 20s. 7-4d. moved 

a few pence lower than a month ago. United 
Molasses 10s. shares at 32s. 9d. recovered 
from an earlier reaction, and after fluctua- 
ting Unilever rallied and at 77s. were 6d. 
higher than a month ago. Borax Consoli- 
dated have risen further from 51s. 6d. t o  
52s. 6d. Boots Drug 5s. units moved up 
further from 24s. 7+d. to 25s. 4td. Glaxo 
Laboratories 10s. shares rose from 50s. to  
51s. 9d., British Drug 5s. shares were 9s. 3d. 
and Sangers 5s. shares 17s. 3d. United 
Glass Bottle were 67s. 36. Triplex Glass 
have risen from 26s. 3d. to 27s. 6d. on 
market hopes of a higher dividend. Activity 
and strength of Powell Duffryn shares up 
to 34s. 9d. reflected the company's announce- 
ment of negotiations which may affect its 
holding in the Vacuum Oil Company. Oil 
shares generally remained active with Shell 
up to 120s. 7-4d. Anglo-Iranian were up  
to the new high level of £12;. 

Next Week's Events 
SATURDAY 26 JUNE 

Royal Institute of Chemise  
Harwell : AERE, 1 1 a.m. to 4 p.m. Visit 

by London section. 

TUESDAY 29 JUNE 
Royal Institute of Chemistry 

Harrow: Kodak Ltd., 2 p.m. to 5 p.m. 
Visit by London section to the company's 
research laboratories and some production 
departments. 

WEDNESDAY 30 JUNE 
Institute of Mdals 

London: 4 Grosvenor Gardens, S.W.1, 5 
p.m. Lecture on 'The Brittle Fracture of 
Metals: Some New Developments,' by Pro- 
fessor E. Orowan, of the Department of 
Mechanical Engineering, Massachusetts 
Institute of Technology. 

THURSDAY 1 JULY 
Royal Institute of Chemishy 

King's Langley: A. Wander Ltd., 2.30 
p.m. Visit by London section to Ovaltine 
factory and farms. Coach will leave 30 
Russell Square. 1 p.m. 

SATURDAY 3 JULY 
Royal Institute of Chemistry 

National Coal Board, Betteshanger Col- 
liery, nr. Deal, Kent: 10.30 a.m. Visit by 
London section. . 
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Company News Stevenson & Howell ~ t d .  
The accounts of Stevenson & Howell Ltd. 

Fisons Ltd. for 1953 show a consolidated net profit of 
An interim dividend of 5 per cent, less £87,870 (against £47,352 in the previous 

tax (against 4 per cent) has been declared by year), before tax. The final dividend is 15 
Fisons Ltd. The directors also announce Per cent (against 13 Per cent), making 24 Per 

.that it is expected that it will be possible cent for the year (against 22 per cent). 
to recommend a n  increase in the final divi- 
dend in respect of the year ending 30 June. 
1954. Last year the final dividend was 8$ 
per cent, less tax. 

Shell Transport & Trading & Royal Dutch 
Half-yearly profit statements are to be 

published by Shell Transport and Trading 
Co. Ltd. and the Royal Dutch Petroleum 
Co. Ltd., beginning this year, it was an- 
nounced a t  the annual meetings of the two 
companies on 16 June. In addition, the 
Royal Dutch Petroleum meeting in Amster- 
dam were told that the issue of quarterly 
statements was contemplated. The Shell 
meeting approved the capitalisation of 
£10,902,939 of reserves and the issue of 
10,902,939 ordinary shares on a one-for-five 
basis. 

Williamson Manufacturing L t d  
The directors of Williamson Manufac- 

turing Ltd., scientific instrument makers, 
have declared a final dividend of 12+ per 
cent, plus a bonus of 12.9 per cent, making 
31f per cent for the year to 31 March, 1954. 
Each figure is the same as that for the previ- 
ous year. Net profit is £32,948 (against 
€22,570). after tax of .f60,200 (against 
f 49,422). 

Changes of Name 
The following changes of name have been 

announced : -FEDERA PRODUCTS LTD., to 
ALD~MEX (ALDWYCH IMPORTING & EXPORT- 
ING) CO. LTD.. on 11 May; S. & D. L T ~ ,  l o  
RAPTONE LTD.. on 20 May; F. J. HICKS LTD., 
to EDYVEAN & HICKS LTD., on 24 May. 

i SOLID ROUND GLASS BEADS 

1 BALLOTINI 
8 In clear, and coloured glass from 8 
1 .I0 mm. up to IZmrn. (approx. 4") 

STOCKS KEPT IN MOST SIZES 

also PRECISION G R O U N D  
-- 

GLASS BALLS and GLASS 

4 
M 0 U L D I N G S t o  instructions 

a up to 2" diameter 

T H E  E N G L I S H  GLASS C O M P A N Y  LTD.  
E M P I R E  R O A D  L E I C E S T E R  

P H O N E  LEICESTER 2348112 
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A UNIVERSAL OUTFIT FOR PAPER CHROMATOGRAPHY 
for one- and two-way separations by ascending or descending solvent flow, 

or for circular chromatography. 
See CHEM. & IND., February 27th, 1954. Page 243. 

The apparatus is based on an  
all-glass tank, 12" cube, with 
a Chromatographic Frame, 
modified in size from that 
used by Datta, Dent & Harris 
(Science, 1950, 112, 621) to  
allow overnight runs on 
paper 1 0  square., The frame 
will accommodate 5 two-way 
chromatograms, o r  up to 
50 one-way chromatograms, 
with ascending solvent flow 
in each case. 

The frame method with ascending solvent is recommended for all routine or  
exploratory work. Its advantages are-the ease of handling, spotting, and drying the 
papers, especially for two-way separations ; the very small amounts of material required ; 
the excellent separations achieved with short, overnight runs ; the very large number of 
separations which can be conducted simultaneously under identical conditions ; and an 

' 
unbreakable apparatus, economical in bench space, solvents and paper. 

For the separation of materials with low 
Rf values, requiring a longer solvent run 
than is the- case with the Frame, t h e  
apparatus is readily converted to a con- 
ventional descending-flow apparatus. It 
will then accommodate up to  8 of the 
same 10" square papers, serrated at  the 
lower edge to allow solvent to drip off into 
a tray. The tank will hold 6 of the trays in 
which 8" diam. circular chromatograms 
can be run. 

I -  
C U R R E N T  PRICE COMPLETE £10.17.3. 

Othgr chromatography equipment, including All Glass Outfits, Fraction Collectors, 
and Desalting Apparatus, supplied. Prices and details on application. 

AIMER PRODUCTS LIMITED 
56-58 ROCHESTER PLACE, G ULLIVER 36 18, 6466. 
CAMDEN TOWN, LONDON, N.W.I, ENG. 
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Company Meeting 

Imperial Chemical Industries 
Dr. Alexander Fleck on Proposed Profit Sharing Scheme 

T HE twenty-seventh annual general meet- 
ing of Imperial Chemical Industries Ltd. 

was held on 17 June in London. 
Dr. Alexander Fleck, the chairman, pre- 

sided and, in the course of his .speech, said: 
The sales in 1953 were the highest in our 

history, and with new plants coming into 
operation we can confidently look forward 
to further increases in the years to come. 

The Board's intentions, announced two 
years ago, of bringing the Ordinary share 
capital more into line with the true capital 
employed in the business by the capitalisa- 
tion of reserves, can now be carried out. 

Pharmaceutical Industry 

In the Annual Report reference is made 
to the attitude of the Ministry of Health 
towards the cost of pharmaceuticals required 
by the National Health Service. Any effort 
by a Government Department to cut down 
waste and extravagance is commendable. In 
this instance, however, there is the serious 
danger that a rather unintelligent applica- 
tion of quite inappropriate costing methods 
may damage or even destroy the most vital 
parts of the pharmaceuticals industry in this 
country. The danger is that pharmaceutical 
research may be rendered so unattractive in 
this country and so unprofitable that this 
importint field of research may be aban- 
doned by one company after another, and 
this country may be forced to rely upon the 
scientific achievements of other countries. 
Costing principles permitting a very limited 
percentage of profit on the manufacturing 
cost of a commodity may no doubt be 
appropriate and proper in some cases. but 
I suggest that in the case of drugs which 
it is decided to produce and which the 
National Health Service wants, the rigid and 
unimaginative application of such princi- 
ples will lead to results that are unfair to 
the industry. 

Nationalisation 
The Board remain as firmly as ever op- 

posed to every form of nationalisation of 
the Company. They keep this subject of 
the danger of nationalisation under constant 
consideration and will continue to do so 
even though the danger may from time to 
time appear to recede. 

Profit Sharing Scheme 

The references in the Report and in the 
Press to the proposed Profit Sharing Scheme 
for employees will not have escaped your 
notice. 

The scheme provides for an increase in 
the bonus if dividends are increased. Stock- 
holders and employees will thus both share 
in any increased prosperity which it may be 
our good fortune to enjoy in future years. 
They will also have some share in any 
adversity which we may suffer. 

Bonuses under the scheme are in no way 
part of the terms and conditions of employ- 
ment and are not intended to be a substitute 
for fair wages and conditions. 

The Outlook 

So far this year the Company has enjoyed. 
in common with other industries in this 
country a period of expansion, and the pros- 
pects are in general good. In overseas 
markets competition is strong, but we 
believe that we can hold our own and in 
some directions gain further ground. Neither 
at  home nor overseas can there be any 
easing-up, but with competent, loyal and 
energetic personnel throughout the whole 
organisation, we have every reason to 
believe that difficulties will be overcome 
and further progress made both this year 
znd in years to come, when much of the 
present capital expenditure will be com- 
pleted and will give us additional productive 
capacity. 

The report and accounts were adopted. 
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PLASTIC FANS 
DO NOT CORRODE 

REDIWELD 
plastic fans are virtually unbreakable and 
universally adaptable. They can be fitted 

in 16 different positions. 

Low, Medium and High Pressure Types available. 

Enquiries to :- 

Rediweld Limited, 
15/11 Crsmpton Way, Crawley, Sussex. 

CRAWLEY 1211/2 
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ZIG FAIR ' 1954 
with Technical Fair 

Full particulars and V~sitors' official 
Fair documents from : The Leipzig 
Fair Agency. Willboughby & Young, 

Smith Street 6a. London. S.W.3 
London Chamber of Commerce. Inc. 
Anglo-German Section. 69. Cannon 

Street. London 
Manchester Chamber of Commerce, 
Trade Enquiries Department. Ship 
Canal House; King St.. Manchester 2 
The Edinburgh Chamber of Com- 
merce and Manufacturers, 2i. Char- 

lotte Square. Edinburgh 2 

Vitreosil combustion tubes have a glazed 
homogeneous surface ; the ends are fused 
smooth and circular to ensure a gas-tight seal 
under normal conditions. Vitreosil is chemically 
inert to  most gases and many oxides at maximum 
temperatures o f  1000°C. For  copper oxide and 
lead chromate the recommended maximum 
temperatures are slightly lower. Ful l  informa- 
t ion on the use o f  Vitreosil Combustion Tubes is 
available o n  request. Standard ranges are from 
4 in. t o  I in. bore : other sizes can be &pplied 
with transparent windows. 

- VITREOSIL 
c o m b u s t i o n  t u b e s  

* British Made throughout. 

* Mercury, Mercury Thallium 
and Fluid Types. 

* Standard Thermometers of the 
highest accuracy covering a 
range of - 200 'C. to+ 520'C. 

* N.P.L. ceitificates supplied 
with any type required. 

* Manufacturers to  B.S.S., I.P., 
A.S.T.M., S.T.P.T.C., etc., 
specifications. 
Also t o  customer's own B.P. 

* Obtainable from all the 
principal Scientific Instrument 
and Laboratory Furnishers. 

PURE FUSED SILICA 
LABORATORY WARE. INDUSTRIAL WARE 

COOLING COILS . PROCESS I'I.ANT 

THE THERMAL SYNDICATE LlMlTFD 
W A L L S E N D  ' NORTHUMRERLAND 

Telephone: Wallsend 6 $ 2 4 2  

London: 12-14 Old Pye St., Westminster. 5. W. I. 
180 Goswell Road, London, E.C.1. 

Phonz: Clerkenwell 2908 Grctrns: 'Casthcrmo, Barb, London' 
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NEARLY 100 YEA 

35 YEARS OF PIONEERING DEVELOPMENT AND MANUFACTURE ON THE LINES OF 
Electrolytic'Plants for the production of hydrogen and oxygen f rom water, wi th the 
highest precision due t o  manufacture in  our own specialised workshops. 

Wel l  proved modern Fatty O i l  Plants for Sovent Extraction 
Fully Continuous and Batch Refining Plants 
Hydrogenation Plants 
Fat Splitting and Fatty Acid Distillation Plants 
Fractionating Distillation Plants 
Polymerisation and Dehydration Plants 

Weak and strong N i t r i c  Acid Plants (direct o r  indirect method) 
Denitration and Concentration Plants 
Nitrogenous Fertiliser Plants 

Our products will include large supplies of British manufacture. 

This company has no connection whatsoever wi th  any other company i n  this country of a similar name. 

P INTSCH BAMAG AKTIENGESELLSCHAFT 
Head Offices : C O L O G N E  . B E R L I N  . B U T Z B A C H  ( H E S S E N ) .  

Represented in Great Britain by 
B. B R E G M A N. D I P L.-l N G., and P I N T S C H  B A M A G  L I M I T E D  
25, VICTORIA STREET. LONDON. S.W. I. Telephone : ABBey 6050 

O U R  OFFICES A N D  O U R  L O N D O N  REPRESENTATIVE W I L L  
GLADLY GIVE Y O U  A N Y  ADVICE Y O U  M A Y  REQUIRE I 
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C L A S S 5 1 F I E D  A D V E R T I S E M E N T S  

SITUATIONS VACANT SITUATIONS VACANT 

The engagement of persons answering these advertinem.cnia 
must be made through a Local Onre of I* Ministry of 
Labour or a Scheduled Employment Ageney zf the oppltrant 
ia a man agod 14-04 inrlusive. a woman aged 18-59 
inclusive, unless he or she, or the ~mploi/menl, in excepted 
from the provisions of the Notifications of Vacancies 
Order. 1952. 

PPLICATIONS arc invited from CHEMISTS for a 
Aprogressive position iq a large ind~lstrirrl rmearclr 
laborirtory in the South of ICngland, to study l)roblerns 
connected with the testing and use of detergcwts. 
Applicants sho~rld have a good degree or equivnlent 
experience in the detergent and textile flelcis. The 
init,i:rl salarv will he conrmensurate witlr annlifications - - -  
and expericnce. The Conrl~anv opcrnte8 :I pension 
scheme. I3lt.ase reply to BOX' No. C.A. 3333, THE 
CHEMICAL AGE, 154, FLEET STREET, LONDON, E.C.4. 

CHEMICAL ENGINEER wanted by exl)anding company 
of colltri~ctinu cl~cn~irrll eneiuc.t.rs. l<xa~llrnt prosprrts. 

Age 24\27. Pension scllc.me. Canterbn facilities. 
Ap~licntion~. in conlldence, stating age, q~ralifl- 
citions experience and s:ilary required to the 
SECRETARY, NORDAC, LTD., UXBRIDGE, MIDDLE- 
C F V  

E XPERIMENTAL 
EXPERIMENTAL 

OFFICERS 
OFFICERS in 

ASSISTANT 
Government --  - - -  

Departmel~ts. The Civil Service Commissioners invite 
applications for ~)msionnhle posts. Applications mity be 
accepted up to 31 December, 1954, I)ut forms should 
be returned as soon as possible as an earlier closing date 
may be announced either for the competition as a whole 
or in one or more s11l)jects. Interview Iloards will sit 
a t  frequent intervals. 

The posts are divided between following main 
groups and subjects :---(a) Mathematical and 
Physical Sciences ; (h)  Chemistry and Metallurgy ; 
(e) Biological Sciences ; ( d )  Engineering subjects ; 
and (P) Miscellaneous (including e.g., Geology, Library 
and Techniral Information Services). 

AGE LIMITS.-For Rxperiment:ll Officers, a t  least 20 
and under 31 on 31 I)ecember, 1954 ; for Assistant 
Experimental Oflicers :lt least 18 and under 28 on 
31 December. 1954. Extension for regular service in 
H.Y. Forces. 

Candidates must have a t  least one of a number of 
specifled qualiflc:ltions. Examples are : Higher School 
Certificate, General Certificate of Education, Scottish 
Leaving Certiflcate, Scottish Universities Prelin1in:lry 
Examination, Northern 1rel:ind Senior Certificate (all in 
appropriate snhjects and a t  appropriate levels), Higher 
National Certiflcate, University 1)egree. Candidates 
taking their examinations in 1054 may be admitted. 
Candidates without such qualiflcations may be admitted 
exceptionally on evidence of suitable experience. In 
general a higher standard of qualiflcation will be looked 
for in the older candidates than iu the volinger ones. . - 

SALARY (London) :- 
JCxperimental Otticer--4720-£890 (men) ; £025-£700 

(women). 
Assistant Experimental Officer-£290 (at  age 18) 

to £645 (men); 5545 (wonlen). 
Starting pay up to £520 (men), £490 (women). a t  

26. Somewhat lower outside Idondon. Promotion 

HEMIST, preferably under 30, ~nininrllrn second claq 
Chonollrs 11.S~. or A.R.I.C., required in Labor~brieS of 
We.st hlitldlesex Manufilrturin~ Company for nr~alytieal 
and dt*vt~lol~ment work. Son~e experienre in similar 
cnpacity desir:rhle. Good conclitiona in well equipped 
laboratorv. Write titntine full ~);trticulars of nrevlous 
exl)eri(.nr;, also salary requirrtl'to BOX NO. C.A. 3330, 
THE CHEMICAL AGE, 154, FLEET STREET, 
LONDON. E.C.4. 

HEMISTS. PERMOOLAZE, LTD., have vacancies c for Assktant Chemists to take charge of section in 
1,aboratory dealrng with develol~ment, testing to 
D.E.F. irntl C.S. Sl~ecillcntiorl~ and works formulation. 
hlurt have complrted Military Ser\ice and have reached 
tlnal City and Onilds 9tnnd:ird Apply. giving detnih 
of c.xlwrlencr, in c.onfl(lc~occ, to PERMOGLAZE, LTD.. 
BIRMINGHAM. 11. 

L A P O R T E  CHEMICALS, LTD., KINGSWAY, LUTON, 
BEDS, reclnire young, active men who have wm- 

11letecl their Xstional Service commitments to train for 
shift s~llrcrvisory duties. Minilrrrlm standard required is 
(:ellera1 Cer t i f l~~te  or equivalent in Chemistry, Jlathe- 
n~atics and Xnelisll. Salirrv accordine to ace. aualiflca- 
tious and exl)c.rirl~ce. l't.r~sfot~ s c l ~ e t ~ ~ r ' i  soc~:;l hl;d sports 
r l l~b  ; ~ . I I I I ~ ~ I I  f;~(.ilitics. APPLY TO WORKS MANAGER 

S E N I O R  SCIENTIFIC OFFICERS ; SCIENTIFIC 
OFFICERS ' PATENT EXAMINER AND PATENT 

OFFICER C L ~ S S E S .  The Civil Srrvlce (:ornrn~idsiu~~vn 
invite trpplicaLions for pensiol~nl)le appointments. 
Ap~)licntions may I)e accepted up to 1)ecember 31, 1954, 
but early application is advised as an earlier closing date 
nr:ry eventrlnlly be announced. I~rterview Boards will 
sit at  frequent Intervals. The Scientiflc poskq cover a 
wide ranar of scientiflc rese~rreh and developnlent in 
most of the major flelds of fundamental and applied 
science. In biolo~ical subjects the 11un111er of vacancies 
is small; individrlal vacancirs exist a t  present for 
candidates who have spcci:tliued in Palaeohotany, 
Foraminifera, Malncology irntl 1,ichenology. The Patent 
posts tire in the I'atent Office (Board of Trade), and 
Ministry of H111)ply. 

Cantlidates lnust have obtained a Cniversitv Demee 
wlth First or Secoud Class Hono~rrs in an aKproeiaG 
scientiflc subject (including 1':ngineering) or in Mathe- 
mnticn, or an equivalent qualiflcation ; or for Scientiflc 
posts, posses high profcssiont~l ;rtt:rinments. C:mdidatea 
for Selllor Scientiflc OtRcer posts must in addition have 
had a t  leirst tlrrce years' post-gr:rduate or other approved 
experience. Cirndidates for Srientitlc Oftleer and Patent 
posts tnking their degrem in 1054 may apply before the 
result of their dcgrce examination is known. 

AGE LIMITS.-Senior Scientific OIBcers, between 26 
ant1 31, but s1)ecinlly stlitable candidates under 20 may 
be admitted. 1'01 Sclentiflc Officers and Patent Classes, 
between 21 an(] 28 during 1964 (up to 31 for permanelkt 
members of the ~~xpcrilncntal Officer Class). 

SALARY.+London) Scnior Scientiflc Ollicera : (men), 
£975-S1,150 ; (worncrr), %X45-£1,026. Seierrtiflc Others : 
(IIVII). £470-32355 ; (won~cn) £470-£750. I't~teut Examiner 
and Patent Officer Clitsses (men), £440-£760, (rates 
under review). Women's rates somewhqt lower. Some- 
what lower rates in the nrovinees. 
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SITUATIONS VACANT FOR SALE 

UALIFIED ORGANIC CHEMISTS required, preferably Q .  m t h  experience in petroleum technology and/or MORTON, SON AND WARD, LIMITED, 
technology of fats. Salary according to age and experi- Invite inquiries for 
ence. This appointment offers excellent opportunity for 
men to specialize in both academic and applied petroleum TAINLESS steel and mild steel JACKETED and 
chemistry. Details to DR. A. C. PEPPER ALEXANDER UNJACKETED Vessels to requirements. I n  all 
DUCKHAM & CO.. HAMMERSMITH, LONDON, W.6. sizes and arranged with mixing gear and agitators 

of varying types. 

*' MORWARD " s' U "-shaped TROUGH MIXERS- 
In stainless steel or m ~ l d  steel, made ln sues up to  

TECHNICAL .ASSISTANT rcqr~ired for chemic:rl 3 tons. Scroll and paddle-type agitators, jacketed 
englneerlng dlvls~orl for work connected with dinper- or unjackcted. 

sions of solids in liquids. An interest in fine particle 
technology an advantage. Salary according to age and 
expenence. Good ~~rospects. Part-time study facilities. 

JACKETED PANS 

Apply PERSONNEL MANAGER THORN ELECTRICAL lo@., 150% and 200g. NEW in mild steel for 100 Ib. w.p., 
with or without mixing gear. lNDUSTRIES' MIDDX. LTD.y GT. C A M B ~ I D ~ E  

2OOg. stainless steel jacketed Pan and one jacketed 
AUTOCLAVE with detachable cover, 150 lb. in 
jacket. 

FOR SALE HYDRO EXTRACTORS 
30 in., 36 in., 42 in. and 72 in., by BROADBENT and 

WATSON LAIDLAW. , 

C. BARBER, LTD. Pulps 

FILTER PRESS 32 in. square and fram A selection of MONO and other PUMPS in stock, 2 in. to 
C'l'type by M A N L ~ V E  ALLIOTT with hydraulic 5 in. New and second-hand. 

closing gear. 40 chambers giving cake capacity of 
40.3 cu. R. New and unused. 

MORTON, SON AND WARD, LIMITED, 

#X)-gal Over-driven M.S. MIXING VESSEL. Y.S. 
WALK MILL, 

DOBCROSS, NR. OLDHAM, 
prursure fllter, 4 ft. 3 in. diam. by 5 ft. 3 in. overall 
height. 

LANCS. 
'Phone : Sadtilcworth 437. 

CJ. FILTER PRESS, 26) in. square, by MANLOVE 
ALLIOTT, plate and frame type, 13 chambars. - 
arranged for washing. Exaellent condition. 

CMNON STEAM JACKETED ENAMELLINED PANS 6 BRAND NEW Jacketed STERILIZING VESSEU- 
10 and 25 gallom. All new and unused. 7 ft. long by 3 ft. diam., complete with'flttings. 

DOULTON %-gal. COPPERS 4 t h  lids. NEW and unused 
WELDED VESSELS of all types, in mild steel or stainlew 

Fabriarted to customer's apeciflcations. 
C. B A R B E R  L T D .  

S I L Y E R D A L E  G A R D E N S  
H A Y E S  M I D D L E S E X  

Telephone-Hayes 2735!6 

DVERTISER OFFERS FOR IMMEDIATE SALE, 
A t h e  following plant in flrst-class condition. 

1. Pneumatic Type Hot Air Drier suitable for drying 
' 

fllter cake or damp granular solids such as starch, 
chalk, etc. Evaporative capacity, 500 Ib. of water 
per hour. Coml~lcte with steam heater for 60 lb. 
per sq. in. working pressure. Plant never used ; 
frustrated exports. 

2. One ditto. Evaporative capacity, 1,000 Ib. per hour. 
:YO air heater included, but can be fltted for either 
steam or direct fires. Plant has been operated but 
in good second-hand condition. 

3. One Steam-heated Continr~ous Tubular Evaporator 
suitable for wide range chemical and organic 
solutions, lnclodlng galenicals. Evaporative 
capacity up to 350 111. per hour. For use with steam 
a t  pressures up to 60 ~ . s . i .  Plant has been used for . - - -  

a short while ; condition as new: 
4. One ditto. 
5. One Continuous Steam-heated Evaporator, climbing 

film type, suitable for concentrating milk, fruit 
juices and similar products. ICvaporstive capacity, 
1 ton per hour. Stearn pressures up to 30 Ib. p.s.i. 
Plant is brand new and ncver yet erected. Contact 
all .stainless steel. 

The above planbs nre for immediate disposal and no 
reasonable offer will IJC refused as space must he cleared. 

Write to BOX No. C.A. 3328 THE CHEMICAL AGE. 
154, FLEET STREET, LON DO^. E.C.4. 

2-18 in. KEK PLATE MILLS, complete with feedem, 
delivery bins, motors and entablature. 

L W o r s s a m  ROTARY PRESSES. 
POWDER DRESSING OR SIFTING MACHINES. 
I--Johnson FILTER PRESS-47 plates, 32 in. sq. 
1--Johnson FILTER PRESS-30 plat-, 25 in. sq.. 
Wood FILTER PRESS-60 plates, 2 ft. 8 in. sq. 
24 in.. 30 in. and 36 in. HYDRO EXTRACTORS. 
Hesry Cake CRUSHING MILL-2-pair high, by 

Nicholson. 
2-No. 4 MIRACLE MILLS. 
1-BALL MILL, 3 ft. long by 4 ft. diam. 
8-6-roll REFINERS by Baker Perkins. 
I-No. 1 A  Water-cooled CIRCULATOR MILL. 
%-Excellent Nickel-lined Jacketed TILTING PANS. 
&Excellent Porcelain DISC MILLS. 
1-Very Fine GARDNER SIFTER and MIXER, trough 

5 ft. 0 in. by 24 in. by 28 in. deep, with wood-buUt 
hopper, elevator, A.C. motor and starter. 

Z-GARDNER ' a ' size SIFTERS AND MIXERS. 
G G A R D N E R  ' H ' size steam jacketed MIXERS. 
&JOHNSON FILTER PRESSES 30 chamber 24 In. 

square. 

RICHARD SIZER, LIEQTED. ENGINEERS, HULL. 
Telephone : 31743. 

NE TORRANCE MICRO TWIN-ROLLER HILL. O Cast rolls, 14 in. by 8 in. Water cooled. Fast and 
loose pulley-drive 

TWO DE LAVAL SEPARATORS. VEE-BELT DRIVE. 
Good condition. 

THOMPSON & SON (MILLWALL) LIMITED 
CUBA STREET. LONDON E.14. T E ~ .  EAST l i 4 4 .  



1492 THE CHEMICAL AGE, 26 June 1954 

FOR SALE FOR SALE 

R O T A R Y  VACUUM FILTER by  International 
Combustion. l ) rnn~ ,  4 ft. 8 in. diam. by 1 ft. 4 in. 
face, giving snrfnce area of approx. 17 sq. ft. ; 
cast-iron construction with phosphor-bronze 
slottetl surface p l ~ ~ t c s .  Alldays & Oniow Illower of 
bronze construction, with shinless steel shaft. 
12  in. flanged suction and delivery ; 25 in. diam. 
Vee-rope pnlley. 

FOUR FILTER PRESSES, cast-iron plate and frame type, 
with 51 frilmrs 2 ft. 5 in. sq. by 2 in. thick ; 2 in. 
diam. 1)ottonl side feed, individual plate discharge. 
Rilrbed type pi:~tes, hand screw closing through 
spur grar ilnd pinion. 

FTLTER PRESS by S. H .  Johnson, cast-iron plate and 
franle t,ypr. with pyramid surface plates and 
30 frames forming crtkes 241 in. sq. Iry fi in. 
thick. 1 1  in. di:lm. bottonl side fved and enrlowd 
disrllarge ; la in. dialn. top side air d i~c l~a rge .  
H:lnd ratrhet screw rlosing. 

STEAM-DRIVEN HYDRO EXTRACTOR hy Broadbent, 
fltted 72 in. diitnl. perfor;1t.rd Ivasket, romplet&.. 

COUNTER-REVOLVING CAGE TYPE DISINTEGRATOR 
I)v Te:~elor~. I)ri\'r frotn t ~ o  sel~;irntc! ~rloturs or 
fiom countersl1:1ft; rtt preseni moment hoth 
pt~llcys fitted ~ r i t h  Yce I)clts. Output, appros. 
20-:<0 t,ons I)rr I~our. 

No. 2 SIZE LIGHTNING CRUSHER with cast-iron frame 
:mtl hnrd internal u7c :~ r in~  plates. Arranged for 
\'re-rol~e tlrivr. 

COMPOUND BALLITUBE MILL by Johnson, Model 
14.1) with nlangantSse steel-lined d r u n ~  10 ft .  long 
by 4) ft.. 2 in. di:~nl. One divider plate. Drive 
througli qrur gear 81nd pinion from fast and loose 
pnllcys. Comlrlete with charge of 3 tons hard 
white iron halls la in. d ian~. ,  2 tons forgcd steel 
balls 3 in. di;lm., and 4 ton forged steel hslls 
21 in. dianl. lltlit complete with Tnhlc Feocler 
driven frorn rnain sltaft. and :~l)prox. 5 tons - - 
cal)acity6~ce$, IIol~per. 

N E W  TYPE A PORTABLE COAL OR COKE 
CRACKER. flt.trd twln-toothed or pegged rollers 
with lcreti Hopper, romlrlck n~o tb r  driven by 
3 11.1). Stand,zrd totally enclosed A.C. motor with 
starter. Caprrrity, 50-li0 tons per 8-honr day. 

NEW. TYPE " L " PORTABLE THREE-DECK 
VIBRATING SCREEN, tittrcl wit.11 easily re~nov:ible 
scrc.rtl ~~IaLcbs, li ft .  (i in. long Iry 2 ft. wide, wit11 
5 111111.. 4 nml. ancl 15 nnn. perforetionn, wit11 
discllaree c h ~ ~ t c s .  Conn~lrte n ~ o t o r  driven bv 

NEW 

1 11.1). A.C. totally enclosed rnotor with stwtei.  
Cap:lcity, approx. 60 tons per 8-hour day. 
" COBORN " PORCELAIN OR SILEX LINED -.-.--- - ~- - 

BALL MILLS, fully n~ot.ori&d with grindi~lL: 
mrtlia. C'alr;xcity rrtnge, B gi~llons to  2(io gallons. 

GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12, 
Ttsl. : Sl~e~rl~er( ls  1<11sl1 2070. and 

BARCOAL, ANIMAL AND VEGETABLE 
Chorticultural, burning, filtering, disinfecting. 
medicinal, insnlating; :tlso lumps ground and granulated; 
estahlished 18:10; contractors t o  H.M. Governn~ent.- 
THOS. HILL-JONES, LTD., "INVICTA" WORKS, BOW 
COMMON LANE, LONDON, E. :?LEGRAMS: "HILL- 
JONES, BOCHURCH LONDON. TELEPHONE 3285 
EAST. 

ECONOMIC BOILERS, 10 ft. Danks. 12.000 Ib. evap. 
250 lb. pressure. Two Brand New 14 ft. by 8 ft. 
by 150 Lb. w . ~ .  IMMEDIATE DELIVERY. 
400 other Boilrrd in stock. 

STAINLESS PRESSURE TANK. 19 ft. by 5 ft. diam., 
I 10 lb. w.1). linused. 

Whessoe Riveted Steel MIXING TANK, 13 ft. diam. by 
15 ft. deep, 9-16 in. plate, coQe base. 

TWO 35 ft. long by 9 ft. dianr. lead-lined TANKS. 
ONE Stainless CONICAL HOPPER, 7 ft. 3 in. diam., 

overall drpth  7 ft. 6 in. 
S I X  Stainless Stcc31 JACKETED PANS, 60 galls. 
TWO Hroadhent WATER-DRIVEN CENTRIFUGES. 

30 in. diam., 12 in. elcc~lr, 1,150 r.1j.m. 
S I X  Aluminium CONDENSERS, 14 ft. long by 2 ft. 6 in. 
' diam. 386 Tubes. 3 in. o.d. 
FORTY I{ivet,ed RECEIVERS, 8 ft. 6 in. long, 5 ft. 6 in. 

diam., 75 Ih. tr.1~. S ~ ~ m c r o u s  other sizes. 
Solid Dr:twn STEEL PIPES. 6 in.. 8 in.. lu in.. 12 in.. 

1 4  in., tl~o~ts:~neis of ft3c.t in stbck, plnin andhanged: 
CAST-IRON PIPES. 400 ytls. 8 in. NEW. Also most 

otllrr sizes. up to 24 in. bore. 
VALVES in Stail~less, Gunmctal, linamel Lined. 
Free C;~talogne. "\Vatkins llachinery Itecord," available. 

FRED WATKINS (BOILERS), LTD., 
COLEFORD. CLOS. 

PHONE 98 STAINES 
NUSED ELECTRIC STIRRING ARMS-400 :( 50. U :<5,1 " r, ", . . . , . . A . , . . . . - . 

100-gal. STAINLESS STEEL JACKETED CYLINDRICAL 
ENCLOSED MIXER. 

WELDED STEEL JACKETED CYLINDRICAL MIXERS 
-:I ft .  I IV  2 ft. c i  i l l . .  :$ ft. IIV :l ft.. 2 ft. I)v 2 ft. 
d~.qr.  5(1';1nd 100 11). \".lr. 

' 

" PFAUDLER " ENAMEL-LINED JACKETED MIXER 
- :i5 in. hy 51; in. ~lee[r, 

JACKETED GUNMETAL MIXER -2 ft. 4 in. by 1 ft .  3 in. 
drt.11. 

OVAL JACKETED ENCLOSED M1XERS-:~l)prox. 6 ft. 
1ry 4 ft. hy I ft ((loulrlc~ 11l:lde.r). 

" U "-TROUGH MIXERS AND SIFTERIMIXERS--6 ft. 
try 2 fl. by " 1 . .  5 ft. Ijy I!) in. hy 20 in., 4 ft. b y  
1 ft. 6 in. I)v 1 ft .  X in. anti sn~allrr.  

(40) DUPLEX. PLAIN AND JACKETED, z - AND 
FIN BLADE MIXERS I I I I  t o  1 2  in. I)\- 48 in. hy 
:IS in. 

BOWL MIXERS AND CHANGE PAN MIXERS-up to 
2:) in. 1)s 27 in. 

St.ncl for lists. 
HARRY H. GARDAM & CO., LTD., 

STAINES. 

. - WANTED 

INDUSTRIAL BY-PRODUCTS, LTD., 16, Phllpot Lane. 
1,onclon. I~:.(:.:3, will Ire. pirr~st~cl to rccrive particulars 

of any by-products, waste rnntrrials and residues for 
tlispos:~l. 

R U B B E R  MILL (Two-Roll) for tnasticnting rubber' 
Sn~nllrxt sizr wo~tlti scrvc.. 1'ric.e n u s t  bc ~nodrra te .  

BOX No. C.A. 3331, T H E  CHEMICAL AGE, 154, FLEET 
STREET, LONDON, E.C.4. 

* 
PATENTS & TRADE MARKS 

S ACK AND BAG MERCHANTS AND MANUFAC- 
TURERS. New and reconditioned for I Ion~e  and INGS PATENT ACI~:NVT LTI)., ( R .  T. King. 

Export. (Use JUTEX for sack repairing). ALTRIN- KA.M.l.Mech.E:., Patent  ~ g e A ) ,  146% Queen Victoria 
CHAM JUTE LTD., WRIGHT STREET. BROADHEATH, Street, London, E.C.4. A1)VIC'I.; Handbook, and 
ALTRINCHAM, CHESHIRE. ALTrtncham 4360. ('onsultation free. Phone : City 0161. 
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SERVICING EXPORTS 

CRUSHING, GRINDING, MIXING and DRYING lor 
the trade. ATIN AMERICA.-A $2,500 million export market 

THE CRACK PULVERISING MILLS LTD. Lmust be approached in the buyer's own language. 
Plantation House, S ecimen copies of the Spanish and Portuguese editions 

Mincing Lane, OFINDUSTRIA BRITANICA, the leading British monthly 
London E.C.2 trade journal covering these nineteen ILepublics, together 

with details of free translation service available on 
request t o :  INDUSTRIA BRITANICA BOUVERIE 

GRINDING, CRUSHING AND GRADING HOUSE, FLEET STREET, LONDON, ~ . d . 4 .  
FINE GRINDING LTD., 

BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 

PULVERISING of every description of chemlcal and 
other materials for the trade with imnrovnd mills. 

wharfage, and storage facilities. THOS. HILL-JONES. 
LTD., "INVICTA" WORKS, BOW COMMON LANE, 
LONDON. E. TELEGRAMS : ' "HILL-JONES, 
BOCHURCH LONDON. TELEPHONE 3285 EAST. 

ET AND DRY GRINDING, Micronising, Grading and 
WMixing of Minerals and Chemicals for all trades. 
Also suppliers of ground zircon, sillimanite, fused silica, 
precision casting lllaterials and a wide range of ground 
minerals. 

W. PODMORE & SONS LTD 
SHELTON, STOKE-ON-TIREN?,' 

Phones STOKE-ON-TRENT 2814 & 5475 

BITUMINOUS PRODUCTS, PAINTS, 
MOULDED RUBBER GOODS, 
PHARMACY, CERAMIC WARE 

apply  :-PENRHYN QUARRIES LTD. 
Port Penrhyn, Bangor 

N. Wales 

WORKING NOTICES 
T Z E  Proprietor of British Patent No. (i52641, entitled 

PROCESS OF PRE,!ARING ANTIBODY-RICH 
GLOBULIN FRACTIONS offers same for liccr~ae or 
otheraise to ensurr nrar.t.icel working in Great Britain. 
Inquiries to SINGER' STERN & CARLBERG 14 EAST 
JACKSON BOULEVARD, CHICAGO 4, I L L I N ~ I S ,  U.S.A. 

HE Proprietor of British Patent No. (578490, for T'' MANUFACTURE O F  SULPHON.ATED POLY- 
STYRENE," desires to rnt,rr into ne~ot in t~ons  with a Arm 
or Amms for the sale of the ~)nt.ent, or for the grant of 
11cenr.r~ tl~ereundcr. Further i)nrtirnlnrs nwy be obtained 
from MARKS & CLERK, 57 and 58, LINCOLN'S INN 
FIELDS, LONDON, W.C.2. 

BUSINESS OPPORTUNITY 

MONTREAL LMPORTERS 

and 

MANUFACTURERS' AGENTS 

want t o  represent English 

Chemical Slanufacturers in 

Canacla. Lie are financially 

responsible, and would carry 

stock. 

BOX No. C.A. 3332, THE CHEMICAL AGE, 
154, FLEET STREET, LONDON, E.C.4. 

D 

C o m p l e t e  T a r  
Plants. Tar Stills. 
Benzol Stills, Auto- 
c l a v e s , V a c u u  m 
Drying and 
Impregnating 
Plmo.  Jacket- 
ted Pans etc. 
a n d  f o r  a l l  
S t e e l  P l a t e  
W o r k  f o r  
Chemical Pro- 
cesses 

LEEDS & BRADFORD BOILER Co. Ltd. 
STANNINGLEY Near LEEDS 

z 

KEEBUSH 
Keebush is an acid-rasisting conrtructional 

Cmatarial used for the construction of tanks. 
pumps, pipes, valves, fans. etc. I t  is complately 
inert to most commercial acids ; is unaffected 
by temperatures up to 13O0C ; possers.t a 
relatively high mechanical strength. and is 
unaffected by thermal shock. I t  is being used 
in most industries whera acids are also baing 
used Write for particulars to- 

KESTN ER'S 
5 Grosvenor Gardens, London, S.W.1 

A 
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I FOR VALVES A N D  COCKS FOR ACIDS 
IN IMPROVED DESIGNS . I 

I HAUGHTON'S METALLIC GO., LTD. ( 
30. ST. MARY-AT-HILL. L O N D O N .  E.C.3. 

I 

solvent Recovery 
Plant 

Carbon Adsorption 
System 

British Carbo Norit Union, Ltd. 
176, Blackfriars Rd., London, S.E.l 

SICCATIC ACID 'A9 
(Dineopentyl Acetic Acid) 

M.pt. 81-83°C 
Mol.Wt. 200 

SICCATIC ACID (B' 
(Methyl-tert Butyl Neopentyl Acetic Acid) 

M.pt. 125-127'C 
Mol.Wt. 200 

Research Samples and Technical information 
available on application. 

HEAD OFFICE: 
Brettenham House, Lancaster Place, Strand, 
London, W.C.2. Tel. No.: TEMple Bar 5801 

COTTON BAGS 
A N D  

LINERS for SACKS, BARRELS and BOXES 

WALTER H, FELTHAM & SO#,, LTD. 
Imporid Works. Tower Bridsa Road. 

London. S.E.1 

P U R K I S ,  W I L L I A M S  LTD.  I 
Manufacturers o f  " Thyodene"  Ind icator  f o r  iodine and i o d o m e t r y  

2-2'-Diquinolyl : Benzimidazole : rn-Cresoxy Acetic Acid : Tartronic Acid 
I 

2(o-hydroxy phenyl) Benzimidazole : Lithium Aluminium Hydride 
Sodium Rhodizonate : Tetra Hydroxy Quinone : Potassium Borohydride 
Trans-dichlorobisethylene-diarnino cobaltic chloride : Thallium Compounds 

W e  invite enquiries for special organic and inorganic compounds. 

Brook House, Torrington Place, London, W.C. I. 
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LABORATORY : " A N A L A R "  & LABORATORY REAGENTS . SCIENTIFIC 
FURNISHERS PHOTOGRAPHIC CHEMICALS GLASSBLOWERS 

PRIMARY PRODUCERS OF 
HIGHEST GRADE FRENCH PINE TAR 

Uniformity Purity LOW cost 

T H E  BRITISH CECA COMPANY LTD. 
175 P I C C A D I L L Y .  L O N D O N .  W.1 

Tel.. Hyde Park 5131-5 Cables. Act~carbon. London 

CALCIUM LACTATE 1 
and 

HIGH GRADE 

I LACTIC ACID 1 
for the 

PHARMACEUTICAL A N D  FOOD TRADES 

BOWMANS 
W I D N E S  L A N C A S H I R E  

CANONBURY ENGINEERING CO. 
INSTRUMENT MAKERS SPECIAL PURPOSE 

PROTONPE MACHINERY 
MANUFACTURE PRECISION ENGINEERS 

Specialists to  the Chemical Industry 

283 Essex Road, London, N.I. 
Tel.: CAN. 6256 

McCULLOCH BROTHERS & WILSON 
of 

SPECIAUSTS IN 

BULK LIQUIDS 
TRANSPORT 

Aclds Oils Spirits 
and General Chemicals 

Harold Wood & Sons, Ltd. 
Wormald Street, Heckmondwike 
Telephone : H E C K M O N D W I K E  101 115 

Tclegraphzc Address "Transport" Heckmondwike 
London Office : 22 SOUTH MOLTON ST., LONDON. W.1 

7'clephone Mayfarr hob0 

W e  are specialists in 
FABRICATION WITH 

S T A t I N  LESS S T E E L  
mane1 metal, 
steel & aluminium 

T O  YOUR REQUIREMENTS 

~ ~ ( ~ o t i a t t b  fletal iaatroals 
(GLASGOW) LTD, 

30 ST. ANDREW'S SQUARS GLASGOW. C.I. 

C A R B O Y S :  P A C K E D  C A R B O Y S  
C A R B O Y  T I L T E R S  A N D  B A R R O W S .  
SAFETY CRATES T O P  P R O T E C T O R S  

W e  supply, adapt, and repair all types of Laboratory Apparatus 
and Glassware and our service is at your disposal. 

3 6 a - 4 6 a  W E S T  P R l  N C E S  S T R E E T ,  G L A S G O W ,  C . 4 .  
Phone : D O U G L A S  2046 
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