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Scientific-Instruments 

EASUREMENT is quite a modern development M- ~n sclence and is perhaps the one fact that caused 
the transition from alchemy and phlogiston theory to 
modern chemistry. The microscope, for, example, was 
first used in the chemical laboratory by Marggraf in 
1745. We do not know when the balance was intro- 
duced-probably it was of slow development, being 
refined ~rogress~vely from the crude weigGing machin& 
of earlier days; we know, however, that it was first used 
in chemical work by Homberg in 1699. It is since that 
time that the chemical industry has developed and, 
indeed, that all modern technical achievements have 
been made possible. With increase in facilities for 
measurements, the rate of industrial progress becomes 
faster. In its way the science of measurement is as , 
important and as intricate as any other branch of 
human activities. The tendency to-day is towards ever 
greater refinements in the art, and it is essential for all 
engaged in industries or professions wherein precise 
work is necessary to keep themselves fully posted in 
regard to new methods and new instruments. 

In addition to the more obvious uses of scientific 
apparatus in the hands of the expert, there are two 
demands of industry which manufacturers are not 
neglecting. These arise from the need for keeping 
down costs of'production and for scientific control of 
industrial processes. From the first of these has arisen 
the demand for instruments that can make precise 
measurements, automatically or with the minimum of 
skill, that would require intricate chemical or physical 
work if performed by human agency. In that way and 
by the use of theselnstruments a number of semi-skilled 
assistants can be employed to do work which would 
otherwise require training of a high order. From the 
second demand arises the need. for instruments capable 
of yielding results sufficiently accurate for the purpose 
hut of a robustness that allows them to be handled by 
workmen while engaged on the process work. Manu- 
facturers of instruments are keenly alive to these needs 
and will be anxious, we doubt not, to learn of other 
directions in which their skill can be applied. Their 
inherent difficulty is that they do not themselves use 
the instruments they make and close collaboration be- 
tween maker and user is even more necessary in the 
instrument trade than in many others. The difficulties 
are intensified in instruments which are to be used by 
the. semi-skilled or uskilled; it is dipcult to measure 
with other than a fool-proof instrument when one does 
not know the meaning of the results. There is the 
anecdote of the apprentice who asked his foreman what 
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a " thou " was. The foreman explained that as 
increasing accuracy was demanded, so they worked in 
" eighths," " sixteenths," " thirty-seconds " and 
" sixty-fourths." When great accuracy was needed 
" thou's " were used. " How many ' thou's ' are there 
in an inch? " asked the apprentice. " I don't know," 
said the foreman, " millions of them, I should think." 

Mechanical Calculation 
T is announced that Mr. Robert McDougall has I provlded ' .  the University of Manchester, of which 

Institution he is deputy treasurer, with the first 
" diEerentia1 analyser " to be erected outside America. 
The apparatus, which costs several thousands of 
pounds, is described as " a complicated and ingenious 
piece of mechanism for the assistance of mathematicians 
dealing with differential equations or rates of change 
of interacting variable functions." It deals, in short, 
with variables instead of with the fixed numerical quan. 
tities handled by the ordinary mechanical calculator, 
and gives numerical solutions of equations that have 
numerical coefficients. It is not an apparatus for the 
pure mathematician, but for the computator who des- 
cends from the higher flights of abstruse mathematics 
to the daily level of calculation, designed to give the 
answer in figures applicable to the human experience 
of three-dimensional space. 

It is undoubtedly a wonderful machine, but we are 
not at all sure that technicians should not be pleased 
that its cost is so high as to be prohibitive to the 
majority of engineers and scientific workers. The slide 
rule is likewise a wonderful instrument-or at least an 
instrument of wonderful potentialities-but is liable to 
misuse. There is a great deal to be said for making 
every calculator work every calculation in figures from 
first principles. Those of us who at times have to make 
a number of repetition calculations generally, if mathe- 
matically inclined, end by reducing the labour of 
calculation to a shortened form in which a number of 
constants are linked togethei in one single number and 
in which the successive steps are masked by short cuts. 
Having used this formula for a few weeks, the origins 
of it becomes wrapped in obscurity and it becomes in 
time an instrument used blindly and without thought as 
to its true applicability under any given set of circum- 
stances. In that way confusion of thought arises. The 
second stage is the use of mechanical mathematical 
methods by people who have never learnt the theory 
of the process and therefore do not know what they 
are doing. That is still worse, and is akin to the 
" chemist " who performs an analysis mechanically, 
like a cook working by the rules of a cookery book, 
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and without the least understanding of the chemical 
or physical changes he is bringing to pass. Mechanical 
aids to work lead inevitably to mechanical thinking. 
They may become a substitute for mental processes to a 
quite absurd degree. We recollect the chief draughts- 
man of an important concern who formed the habit of 
using the slide rule on every conceivable occasion. On 
one occasion it was necessary to state the area of a 
piece of iron 2 ft. square and our friend, having per- 
formed the calculation on the slide rule, gravely 
announced that the answer was " very nearly 4 sq. ft." 
In a mechanical age, let us retain the power to think 
and reason and to know the why and the whereiore. 
The need to do this prompts us to suggest that 
mechanical methods should be regarded with some 
suspicion, and that, whilst the numerous calculating 
machines now in use may niake for accuracy in the 
unskilled and may result in less staff-if that be really. 
the advantage it is supposed to be!-in the long run 
they may lower the standard of intelligence and the 
quickness of brain of those who use them. 

The Beet Sugar Subsidy 

B Y a majority of two to one, the report of the United 
Kingdom Sugar .Industry Inquiry Committee, issued 

on April 10, recommends that the beet sugar subsidy 
should be discontinued. The committee, consisting of 
Mr. Wilfrid Greene (chairman), Sir Kenneth Lee and 
Mr. Cyril Lloyd, was appointed twelve months ago by 
the Chancellor of the Exchequer and the Minister of 
Agriculture " to inquire into the condition of the sugar 
industry in the United Kingdom, including both home- 
grown beet sugar and imported sugar and covering 
production, refining and distribution and, having in 
mind the changes in the structure of the industry which 
would follow upon its reorganisation under the Agri- 
cultural Marketing Acts, to make recommendations for 
its future conduct and, in particular, as to the applica- 
tion of State aid in so far as this may be considered 
necessary." Mr. Greene and Sir Kenneth Lee state 
that they are unable to find justification for the ex- 
penditure of several million pounds each year on an 
industry which has no real prospectst of becoming self- 
supporting., Mr. Lloyd takes the opposite view. The 
majority report, signed by Mr. Greene and Sir 
Kenneth Lee, reviews the world sugar situation and the 
position of the United Kingdom sugar industry, with 
particular reference to beet sugar. It examines the 
scope for reorganisation and suggests a detailed plan 
of organisation and assistance for consideration 
should it be decided to continue State support. This 
plan provides for control of the sugar industry 
by a permanent sugar commission and for the 
amalgamation of the beet sugar interests. The 
plan for reorganisation is more comprehensive than 
the draft Sugar Marketing Scheme put forward last 
year by the industry under the Agricultural Marketing 
Acts, and this scheme, therefore, becomes necessary; 
but the machinery of the plan includes, with certain 
modifications, the draft Sugar Beet Marketing Scheme 
put forward by the growers. I t  is recommended that if 
State aid is to be continued & should be in the form of 
an Exchequer subsidy, as at present. 

The signatories explain why they cannot recommend 
the continuance of State support for the beet sugar 
industry beyond the maximum rate of duty preference 
grant to Colonial sugar. They recognise that in exist- 

ing circumstances this would substantially mean the 
discontinuance of the beet sugar industry, and in that 
event they propose that existing sugar beet growers. 
should be compensated by cash payments on a descend- 
ing scale for three years, and that the protection now 
given to the refining industry should be reconsidered. 
Mr. Lloyd, in his minority report, gives his reasons for 
the view that the advantages accruing from the existence. 
of the beet sugar industry justify the present and prob- 
able future cost of State aid. He recommends that State 
aid should, in the first place, be provided by the re- 
mission of the Excise duty. He agrees that the future 
conduct of the industry should be on the lines of the 
plan of reorganisation set out in the majority report, 
with certain specified alterations. . 

United States Exhibition 
CCORDING to advance indications the 1935 A Exposition . .  of Chemical Industries at Grand Central 

Palace, New York, from December 2 to 7,  will be one 
of the largest in recent years. Some of the more preten- 
tious exhibits are being designed and constructed over 
a period of eight to ten months in advance of the 
exposition week. Companies leasing the smaller exhibi- 
tion spaces are making their contract$ many months in 
advance in an effort to secure their particular preference 
of location with respect to floors, aisles, corners, and 
entrances. The registered attendance at the Exposition 
of Chemical Industries has been more than tripled dur- 
ing the past ten years, and this year's exhibitors are 
responding with enthusiasm to stage a series of exhibits 
so concise, comprehensive, and dramatically appealing 
as to be unusual business-getters. Uniqzle in the world, 
the Exposition of Chemical Industries reaches a world 
market. At the last exposition, held in 1933, the 
attendance was from 983 cities and towns in 42 States 
of the United States and from cities and towns in 27 
foreign countries. The registered attendance was 
34,269, representing an increase of 50 per cent. over the 
previous exposition. Admission is without charge and 
by registration or invitation only. No tickets are sold. 

The exposition constitutes a pageant of the latest, 
most improved materials, equipment and methods. 
Stimulating the development of processes, the depres- 
sion may even be considered the nourishment which has 
brought about the growth of many new products which 
heretofore could not be produced economically. From the 
chemical industries come basic necessities for practically 
all other industries. Directly dependent on chemical 
commodities are many of the prime necessities for 
human comfort and high standards of living. Covering 
the broad fields of raw materials, machinery, and 
finished products, theExposition of Chemical Industries 
has a number of classifications designed to meet the 
specific interests ,of large groups of producers and pur- 
chasers. Among these are chemicals and chemicaI 
products, metals and alloys, laboratory equipment and 
supplies, instruments of precision, containers and 
packaging, materials handling equipment, brewing, 
distilling and bottling equipment, industrial chemicaI 
equipment and machinery. A number of exhibits will 
feature synthetic plastics and moulded products, also 
lacquers, varnishes and corrosion-resisting surface coat- 
ings of wide variety. Exhibits designed to explain 
natural resources and industrial opportunities for plant 
location, and a variety of educational exhibits will com- 
plete the great pageant of timely exhibits. 
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Progress at Mellon Institute, I 934- I 935' 
H E  growth of the Nellon Institute during the past 
twenty-four years is a striking illustration of the rising 

T e s t e m  for research. One of the first organisations in 
th: United States founded exnresslv for investieatinv the 

Brief Summaries of Recent 
Research Developments 

problems of the industries, the'induitrial fellowshqps ;f the 
Institute have now passed the one thousand mark and have preparation of black lacquers by this method involves two 
served 3,600 companies, either as independent firms or as operations. In  the first, the carbon black is colloidally dis- 
members of industrial associations. In  ten instances fellow- persed in a lacquer body of nitrocellulose ~ l u s  some ~ l a s t i -  
ship inventions have created new industries and many new ciser, the product ot this operation being a drv brittle lacquer 
branches have been added to existing manufactures as a intermediate in which carbon black is dispersi6 to its ultimate 
result of other research accomnlishments. ficeness. The second consists of the solution of this dry 

The chemical industry as 'a whole has maintained its 
research organisations and has been gradually expanding 
du~.ing the past year. The Institute has been extending its 
own activities in the field of pure scientific research as well 
as in industrial work. In addition to its wide investigational 
programme, the Institute has since the beginning of the 
depression aided- in the employment of scientists and 
engineers and it is becoming more difficult to fill the recent 
demands for specialists. I t  is also encouraging to note that 
an increasing number of opportunities are opening up for the 
younger technical graduates. As in the preceding years, 
the organisation has been helpful to scientific professions and 
tg the industries by presenting facts respecting the utility of 
applied science, in addresses before business groups and in 
popular articles. In addition, a series of lectures on 
important subjects in industrial chemistry and chemical 
engineering is presented by specialids of the Institute. 
These discourses are open to the students of industrial 
chemistry and chemical engineering in the Vniversity of Pitts- 
burgh, as well as to interested scientists and engineers in 
the P i t t shur~h  district. 

Clearing House for Information - 

One of the functions of the Institute is to act as a clearing- 
house on specific scientific information for the public. Where 
rt is possible, tbis is supplied direct and in other cases the 
inquirer is referred to the proper sources-specialists in 
various fields; research laboratories working along specific 
lines; commercial laboratories; and to pertinent books and 
periodicals. 

In the fiscal vear, March 1, 1934, to March I ,  1935, $996,937 
was received by the Institute from industrial fellowsh~p 
donors to defray the cost of scientific investigations heing 
carried on for these companies and associations. The money 
appropriated by donors to the Institute during the past twenty- 
four years amounts to 810,029,544. Throughout the year, 
62 industrial fellowships-17 multiple and 45 individual 
fellowships--were a t  work. These investigations required the 
se~vices of 97 fellows and 48 assistants during all or part of 
the year. At the close of the year, 56 industrial fellowships- 
16 multiple and 40 individual fellowships-were in operation, 
and 87 fellows and 29 assistants held positions thereon. 
Twenty-eight fellowships have been working for five years 
or more, and of this number I A  have concluded lo years of 
research, eight have been active for 15 years or more, and 
three fellowships are 20 pears of age or older. 

Seven fellowships began operation during 1934-35 : Starch, 
stone, closure, dried yeast, demulcent, laborato~y and thread. 
The Institute accepted a new fellowship on soya bean, which 
began operation on March I. The following fellowships 
concluded their investigational programmes during the year: 
Cleaning, velvet, vanadium, sugar, phosphates and paper 
finishing. 

Since 1927, the Carbon Black Fellowship sustained 
by the Columbian Carbon Co., New York, has been studying 
the physical, chemical and colloidal properties of carbon 
black pigments. It has also hren concerned with the applica- 
tion of this fundamental work to the development of new 
carbon blacks, new uses for carbon blacks, and improvements 
of various products in which carbon blacks are at present 
used. The fellowship's basic investigation of the dispersion 
properties of carbon blacks has led to the development of 
a method for colloidally dispersing carbon black pigments 
in lacquer vehicles, this colloidal dispersion resulting in 
markedly improved properties for the black lacquer. The 

*Abstract of the Twenty-Second Annual Report of the director, 
B. R. Weidlein, to the tructees of the inqtitution. 

product in suitable lacquer solvents and the formulation of 
this solution with stock lacquer components to give the final 
finished black lacquer. This dry lacquer intermediate is 
being manufactured by the Binney and Smith Co. and is 
offered to the trade under the name " Coblac." 

In recent years, some States have specified the use of dark 
and light traffic lanes in new highway construction, the 
purpose being to cut down road glare and to afford more 
contrast between the lanes. The darkened concrete is  
obtained hy colouring with hlack pigments, carbon black 
being found most satisfactory for this purpose. Fellowship 
studies showed that by the use of aqueous dispersions of 
carbon black maximum darkening of concrete could be 
obtained with minimum pigment content (2 per cent. carbon 
hlack). Furthermore, various physical tests on concrete con- 
taining 2 per cent. dispersed hlack showed in every instance 
improved strength, this improvement being as much as z5 per 
cent. in some cases. Undoubtedly, the colloidal black besides 
colouring the concrete improves, in some manner, the bond 
between the hydrated cement and aggregate, thereby in- 
creasing the strength of the concrete. It seems quite pro- 
bable that these aqueous dispersions of carbon blaclc will 
have a considerable use not onlv for darken in^ hut also for 
increasing the strength of all compositions, such as concrete, 
mortars and artificial stone. Aqueous dispersions of carbon 
blacks for these purposes are heing manufactured and sold 
under the name of " Hiblak." 

Advance in Enamel Procedure 
The 0. Hommel Co.'s fellowship on enamelling has given 

attention to several aspects of enamelling procedure. Recog- 
nising the practical necessity of employing cobalt in the 
ground coat, to ensure maxim~rm adherence of the enamel 
to the steel and for the purpose of eliminating the usual 
g ~ o u n d  coat, a procedure has been developed by which a 
special ground coat and the first cover coat are applied in 
one firing. As a consequence of the absence of the customary 
dark ground coat, one or two light cover coats are adequate 
for the desired finish and, in addition, one firing operation is 
eliminated. Thus, a simplification and a saving have been 
effected in operation and in materials and, at the same time, 
the quality of the product has been maintained. The 
problem of stabilising certain colours which have an inherent 
tendency to change in appearance during the firing operation 
has also been studied. .As a result, several new frit composi- 
tions have been developed that minimise this colour change. 

The multiple industrial fellowship of the American Refrac- 
tories Institute has continued work on developing new test 
methods for evaluating progress in developmental work, a s  
well as for the control of commercial products while being 
manufactured. One of the most important causes of failure 
of refractories in service is spalling. It was realised some 
years ago that the test methods then in use were not satis- 
factory, so the problem of designing a special test which 
would actually simulate service conditions was studied. This 
work has led to the development of what is known as the 
panel spalling test. 

The principle of this test is to expose for treatment a 
section of a furnace wall rather than individual brick. The 
surface of the panel is heated for a 24-hour period under 
suitable conditions so as to reproduce the depth and  degree 
of vitrification found in manv types of industrial furnaces. 
The heat-treated panel is then given a series of severe 
thermal shocks by an alternate heating and cooling, the cool- 
ing heing accomplished by means of an air  blast. The test 
has been conducted on a large number and variety of com- 
mercial products, and the data correlated with the actual 
behaviour of these brands in service. The results were so 
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promising that the test has been accepted by the industry and 
is now part of the A.S.T.M. test methods. The rather exten- 
sive testing equipment necessary for the procedure has also 
been adopted. Suitable spalling procedures have been 
incorporated in three A.S.T.M. specifications covering refrac- 
tories for malleable iron furnaces, stationary boilers and 
incinerators. 

The accurate determination of alkalies in refractory 
materials high in alumina has long been a problem. The 
J. Lawrence Smith method is not entirely satisfactory, because 
the samples are not readily decomposed by the usual pro- 
cedure. A systematic investigation was made of the pro- 
cedure, devoting considerable attention to the time and tem- 
perature of the fusion. This work showed that it was neces- 
sary to control the temperatures accurately in order to obtain 
complete deconiposition of the sample. Loss of alkali by 
volatilisation was overcome by cooling the top portion of the 
crucible. Another part of the study had to do with the 
decomposition of samples by means of a hydrofluoric acid 
method. After the initial hvdrofluoric acid treatment, the 
R,O, is precipitated in the usual manner, the calcium as 
oxalate, and the magnesium by 8-hydroxyquinoline. The 
alkalies are then weighed as  sulphates and, by determining the 
sulphur trioxide, the alkali content as oxides can be calcu. 
lated. The details of these methods are to be published. 

Research on Sodium Hexametaphosphate 
During the past two years, Dr. Bernard H. Gilmore, as 

the incumbent of the Calgonising Fellowship, has conducted 
an  extended investigation of the rble of sodium hexameta- 
phosphate in sequestering calcium and magnesium ions as  
they affect detergent operations in which soap is used 01 
formed. By removing these ions from solution without prey 
cipitation, the curdling eRect of hard rrater upon soap is com- 
pletely inhibited, and the soap used in washing operations 
is held in solution to exercise its full detergent etiect. Pub- 
lished contribntions from the fellowship to date have included 
reports on the use of sodium hexametaphosphate in launder- 
ing and in mechanical dishwashing, the cleaning of the 
foliage of evergreen shrubbery, its use as a veterinary wash 
for the removal of medication and for pet-washing in general, 
and a general theoretical discussion of the use of sodium 
hexametaphosphate as an  adjuvant to soap in detergency 
operations. Dr. Gilmore has also investigated the methods 
for the determination of calcium soap on textile fibres, has 
poi~ited out a number of fallacies that have arisen out of the 
past use of faulty methods, and has recommended an analyti 
cal procedure by which trustworthy results may be obtained. 
This study promises to be of much assistance in the solution 
of difficulties in textile dyeing operations. 

The multiple industrial fellowship sustained by the Texas 
Gulf Sulphur Co., Inc., New York, has continued its broad 
investigation of problems relating to the utilisation of sulphur. 
During the year it was announced that acid-resistant cements, 
made Lg combining sulphur with an  aggregate, could be 
improved by the :~ddition of certain olefine polysulphides. 
With the aid of these sulphides, sulphur cement can he made 
resistant to deterioration by fluctuating temperatures and can 
also be produced in varying degrees of plasticity. Such 
cements can be applied as bonding agents or as protective 
coatings in structures subjected to acids or corrosive solu- 
tions. The production of such modified sulphur cements has 
been undertaken by a commercial company. Among its other 
activities, the fellolvship also rendered assistance to the donor 
in the preparation of a booklet dealinp with the history, 
p~oduction and uses of sulphur, and containing tabulated 
scientific data of value in the application of this elemen't. 

Organic Synthesis 
'The Perkin Medal for 1935 "'a5 presented to Dr. George 0. 

Curme, Jr., vice-president and director of research of the 
Carbide and Carbon Chemicals Corporation, on January I I,  

a t  a joint meeting of scientific societies under the auspices 
of the American Section of the Society of Chemical Industry. 
The Carbide and Carbon Chemicals Corporation lras formed 
on a basis of Dr. Curme's research work in the Institute in 
the field of aliphatic chemistry. His achievements emphasise 
the value of carefully organised and fundamental research 
work. This research work is still being conducted at the 
Institute by the Carbide and Carbon Chemicals Corporation 
under the supervision of E. W. Reid, senior fellow. This 
fellowship has developed and improved methods for the pro- 
duction of glycol ethers, and several ne!\, products of this 

type were svnthesised and their properties examined. Several 
new plasticisers of the ether-ester type were prepared and 
tested. The work on the development of new types'of vinyl 
resins was continued. A group of polyethylene amine deriva- 
tives of ethvlene diamine, particularly triethylene tetramine, 
was developed for use in the gas purification field for the 
removal and/or  recovery of acid vapours, such as  hydrogeu 
sulphide or carbon dioxide. These products are now being 
made on a semi-commercial scale. The production of morpho- 
line and certain derivatives, such as  morpholine ethanol, 
methyl rnorpholine and phenyl morpholine, has been realised 
and will permit their commercial utilisation. New uses have 
been discovered for the ethvlene and morpholine amines. 
These materials can be used in the purification of liquids, 
in the manufacture of polishes, in new types of medicinals, 
as  textile and dye assistants, and as  corrosion inhibitors. 

The multiple industrial fellowship of the H. J. Heinz Co. 
developed two new strained foods during 1934. One is a 
strained cereal for use in the feeding of babies and in special 
diets. The  other is strained apricots, prepared from fresh, 
undried fruit. A great deal of work \\,as done on vitamin C 
with relation to its distribution in vegetable varieties, effect 
of harvesting and storage of the vegetable, and its destruc- 
tion in various processes in the manufacture of food products. 

Studies in the field of cinchona alkaloids have been con- 
tinued with particular emphasis on following lines which 
might lead to compounds of value therapeutically in 
pneumonia. T o  date, fifty-nine different preparations have 
been tested for toxity, protection against lethal doses of 
pneumococci in animals and pneumococcocidal power, in 
vitro. Many biological and clinical data are  being accumu. 
lated by Dr. W. W. G. Maclachlan and his associates, Drs. 
H 1%. Permar, John M. Johnston, Joseph K. Kenny and H. B. 
Rurchell. One paper, " Some effects of Quinine Derivatives 
in Experimental Pneumococcus Studies," has been published. 
Tlie chemical stati has been enlarged by the addition of Dr. 
B. L. Souther and Miss Mary Hosler during the year. 

Revision of the United States Pharmacopceia 
The Institi~te has t:~ken an active part, during the past 

five years, in the preparation of the eleventh revision of the 
" liriited States Pharmacopa.ia." The new pharmacopcria 
tvill contain among its official titles standards for about two 
hundred suhstances classified as  organic chemicals, of which 
approximately 10 per cent. are receiving pharmacopcrial 
recognition for the first time. Changes in manufacturing 
procedures, newly-discovered scientific data and therapeutic 
needs, and the necessity in some cases for more rigid 
standardisation have made imperative the revision of man? 
assays and tests for purity, and the development of new assay 
processes for the eliiniilarion of hitherto unrecognised 
inaccuracies. . 

Includcd in the studies that have been completed during 
the five-year period are : a critical study of the melting point 
of acetylsalicylic acid, the determination of aldehydes and 
peroxides in ether, the detection of gelatin in agar, a volu- 
metric (iodometric) assay for organic nitrites and nitro- 
glycerin, the detection bf rosin and rosin oil in balsams, 
the ditierentiation hetlrecn barbital and phenobarbital, a 
gravimetric method for the nssav of caniphor and its ple- 
parations made necessary by the admission of optically- 
inactive synthetic campllo~-, the detection of acetone in chloro- 
form, the assay of chloroformic preparations, the detection 
of carnauba wax in heesira.;, the assay of compound solutioi~ 
of cresol, two methods for the chemical evaluation of methy- 
lene blue, an investigation of the {rater of crystallisation of 
quiiiine sulphate, the e\.aluation of the adsorption propertiec 
of medicinal charcoal, the detection of antipyrine in amido- 
pyrine, the revision of the pharmacopn,ial standards for soap, 
and a critical study of the methods for the chemical assay 
of thyroid preparations, while ninny other tests and assays 
hare been carefully rechecked. 

!SITEL) States production of s~ilphur changed little in 1934 
111 comparison with 1935 Prod~~ction of sulphur increased 
slightly, from 1,400,063 long tons in 1933 to 1~421,473 tons in 
1934. Shipments declined from 1,637,36S tons in 1933, valued 
at about b29,5m5000, to 1:613,838 tons in 1931, valued at about 
hS,goo,ooo. Production of sulphur was reported from 
California, Louisiana and Texas. Texas was again the lead- 
ing sulphur-producing State, ~ r i t h  an output in 1934 of 
1,1S7,333 long tons, or $4 per cent. of the total for the country. 
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The Commercial Importance of Casein 
A Product with Increasing Applications 

THE wide publicity accorded to the plastics industry has given 
rise to a prevalent idea that canein is a protein of commercial 
value solely as a raw material for this new industry or as a 
basis of patent foodjtuffs. I t  is much more than this, how- 
ever, which has engendered laboratory and industrial research 
far  in excess of most other comparable products, for casein 
to-day plays an important part in widespread chemical indus- 
tries, especially in those conrerned with water-proofing, ad- 
hesives, textile finishes, leather treatment, etc. 

Up to the present those countries with large supplies of 
skim milk, such as Holland, France, Ireland, and Argentina 
have been the chief producers ~t casein. This state of affairs 
may be modified in the near future, for other materials such 
as soya beans, horse chestnuts, and other seeds are heing 
utilised in Japan and China. " Caiser,ogen " is the correct 
name for the milk ~ r o t e i n  nresent in the form of its calcium 

A ~ 

salt and converted by reunion into technical casein. Accord- 
ing to recent work by C. Porcher lhere are two types, vie., 
casein precipitated by acids, and, secondly, ' I  rennet casein," 
which is a double salt containing calcium paracaseinate and 
calcium phosphate. The mineral ash from the latter should 
not vary from the limits of 7.2 to 7.5 per cent, for a good 
quality material. A large number of technical forms are 
stated to contain absorbed acid owing to insufficient attention 
given to the fact that a slow nrecipitation from skim milk 
is essential. After deducting the amount of fatty acids, neu. 
tral fats, ash, and water content, from a given weight of tech- 
nical casein, there remains but a m a l l  proportion of true 
casein substance; so that it must be emphasised that the prac- 
tical value of any sample can not be determined by analysis. 

Manufacturing Methods 
Manufacturing methods are usually of three types, giving 

products known as rennet casein, self-soured casein, and 
muriatic casein. Tine first treats skim milk at 360 C. for 15 
to 20 minutes, when rennet causes a curd formation which is 
heated with steam, thoroughly washed, and dried at a low 
temperature. This is the method often adopted when the 
product is to be used in the food industries. For higher 
yields and better texture of final product, the addition of 0.01 
per cent. calcium chloride to the milk is included, and the 
drying is carried out below 630 C. The natural souring pro- 
cess occupies several hours and is really an acid precipita- 
tion method, since lactic acid is the coa~ulan t ;  the warm 
residual liquor serves to star: a second batch. A temperature 
of 38O C. is used, the soft curds are clumped bv heating with 
steam jets, and the material mashed, pressed, dried in tunnel 
driers, and ground. For muriatic casein either sulphuric 
acid or hydrochloric acid is used at a temperature below 650 C., 
the tough lumps being drained, steam-treated, kneaded, and 
dried; for washing is not possible in this case. The product 
is hard and not easily wetted, whereas the casein from the 
lactic acid method is the softest form. A modification is to 
use constant stirring and slow addition of acid, working with 
a pH solution controlled hetwecn 4.6 to 4.8, and the product 
is the erain-curd " raspin. "~... 

Modifications of the above mt~tliods have been patented for 
specific purposes. Where alkaline solutions of casein with 
low viscosity are desired it is claimed to be an advantage to 
cause an acid-precipitated casein to ahsorh phosphoric acid, 
hydrofluosilicic acid, or sodium acid sulphate. Without 
doubt the more acid added in preparaiion, the lower the ash 
content and viscosity of solutions, but a strongly acidic casein 
is difficult to handle in pmctice. For retaining fluidity of 
solutions in alkalies it is claimed that an addition of piperidine 
is effective. I-forts have heen made on a practical scale to 
obtain albumin as by-product by precipitating casein with 
alum at 40'3 C., and removal of alhumin from the filtrate by 
use of tannic acid. When casein is required for the paper- 
coating trade Gould and Whittier have shown that the weak- 
ening effect of the appreciable ash content on the adhesive 
strength of casein is chemical rather than mechanical; that 
it is the phosphorous and c a l c i ~ ~ m  proportion that matters, 
whilst the presence of potassium chloride is insignificant; 
and that a thorough washing is  vital for producing casein of 
greatest strength. 

Kew treatments prior to drying and grinding are appearing. 
One method is to dissolve acid caseins in ammonia solution 
and by spray-drying the liquid both water and excess ammo- 
nia are eliminated. When raw materials other than skim 
milk are used the whole process is modified; as, for example, 
in treating soya beans, horse chestnuts, etr., by heating with 
water under pressure at 1350 C. in the presence of alkali car- 
bonates, or hydroxides of lime and magnesia. 

Passing to technical applications other than in casein plas- 
tics, the paper trade claims :L major place at present. A s  a 
sizing material, a binder for fillers, and as a type of mor- 
dant for colour work, casein is much valued. Treated with 
lime and alum it is applied in paper for half-tone work, while 
for extra heavy duty the action of formaldehyde is utilised; 
as for example, in the paper packings for the cement indus- 
try, sandpapers, and waterproofed papers. - - 

Introduction in Adhesives 
Aircraft glue made from casein has sorh a reputation that 

it is unnecessary to refer to the introduction of casein in 
adhesives. By now a host of altetnative specifications have 
appeared, the majority of those of value making use of "grain 
curd" casein as a base. The powdered product is incorporated 
with alkaline carbonates or horates, and the resulting glue 
may be used cold. For example, casein plus z$ per cent. of 
water, 3 or 4 per cent. sodium bicarbonate, are agitated with 
more water if necessary, a small proportion of a soluble fluor. 
ide being added to inhibit mould formation. Many glues are 
stated to he prepared from fat-free casein, since this gives 
an increase in strength although having no effect on water- 
proofing properties; while a further desideratum is the avoid- 
ance of any excess of inorgauic salts. Casein-lime glues are 
very effective, being equal to animal glues in adhesive pro. 
perties but superior as regards waterproofing. English ex- 
amples are the Laitzo glues, while a French patent form uses 
3 parts lime-water to one of casein; it is common, however, 
to include sodium silicate in the mixture, or dextrin, starch, 
or other materials to cause swellil~g and adsorption of water. 

Oleo-casein emulsions are applied as water paint vehicles. 
The casein greatly increases the durability of the paint layers, 
fixing the pigment without the addition of further materials, 
the pigments used having to be fl-ee from any interaction 
with lime. A typical mix contains equal weights of casein and 
lime, eight times this weight of whiting or powdered chalk, 
and earth colours such as ochre, umber, vandyke brown, etc., 
are added. When special properties are required, sodium 
silicate may be included, or boric acid for sanitary paints, or 
even asbestos where fire-proof paints are made. Allied to 
these applications is the use of casein cements, such as the 
aeronautical specification containing 78 per cent. casein, 4.5 
per cent. sodium carbonate, 4 per cent. sodium fluoride, 12.5 
per cent. first-grade lime, and one per cent. sodium arsenate. 
Other types include from 15 to 30 per cent. sodium phosphate, 
together with sodium sulphite and silicate. 

Insecticidal Sprays 
A new possibility is the increased use of casein in insecti- 

cidal sprays. For it has been p r o v ~ d  that out of a large 
variety of materials tried as spreading agents, the water- . 
soluble proteins, and particularly casein, give the greatest 
spreading effect at the lowest concentration whatever the sur- 
face to be treated. Skim milk in the ploportion of z tp 3 
quarts per loo gallons may he used in place of a casein solu- 
tion, slaked lime being essential in this case; whereas with 
casein the essential point is to work into a paste before adding 
it to the spray tank. Considerable quantities of casein are 
used in special food industries, the sodium salt which is 
soluble being used along with sodium glycerophosphates, 
etc. Vi-Casein, Sanatogen, Laitproto, and Plasmon goods 
include a sodium caseinate prepared from a purified casein 
dissolved in sodium carbonate. Pure casein is used in bac- 
teriology in an ash-free form, and in medicine, to neutralise 
the effect of alkaloids. If there be added to the above such 
uses as in leather dressing both as filler and glazer, as filler 
in artificial leather goods, and as a stahiliser of emulsions, 
the importance of casein is realised. 
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Filter Papers for Laboratory Use 
By J. B. GREEN 

IT is a difficult thing to get the correct grade of filter paper 
for each particular job, and many chemists do not take the 
trouble to have a selection of papers and to choose a different 
paper when they change over to analyse some different 
material. 

I t  is unnecessary to use an unsuitable filter paper because 
of the enormous varieties which are actually in stock in 
England. There are at least three first-class English makers 
and their filter papers are stocked by all dealers. Every 
chemist should have the price list of two or three good makers 
always ready at hand, and he should consult these before 
deciding on a paper. For quantitative analysis, " ashless " 
filter paper is generally used. There are only two English 
makes, but there is quite a difference in the price. There 
are four or five different sorts of ashless " paper, from very 
thin, fast papers, with an extremely low ash, to a thicker, 
slower paper which will retain a finer precipitate and has 
slightly more ash. It is essential to keep these " ashless " 
papers in their original packet and not let them lie about 
on the bench., A piece of " ashless " paper can pick up 
vastly more ash in the way of specks of dust than the paper 
actually contains. 

For qualitative work it is very essential to get the paper 

Making Soxhlet Thlmbles from wet pulp. These 
thimbles a re  used for testing the.purity of milk. 

suitable for the pressure which is being used, otherwise it will 
burst or cause a lot of delay; burst if too thin, and cause 
a lot of delay if it is too thick. In addition, the heat of 
ths liquid makes a lot of difference. I t  is no good using a 
closely-woven paper unless the clarity of the filtrate is of 
great importance. Always use the fastest filter paper you 
can which will give a suitahle filtrate. Where great 
accuracy is required i t  is always worth while paying the little 
extra .and getting a hand-made paper, which will be extra 
strong and pure. 

Where filter papers are required for extraordinary purposes, 
such as filtering smoke, poison gas, or fine grit out of atmo- 
sphere, it is almost impossible to get a suitable paper from 
stock. At the same time, English makers can make small ' 

quantities of special papers very satisfactorily. There are 
already a number of thimbles obtainable which are very 
usetul for filtering air. 

When using Soxhlet thimbles the thimble itself should not 
be handled, hut the material to be washed should be wrapped 
lightly in a piece of filter paper and put in and out of the 
thimble with a pair of tweezers. If the thimhle is handled 
carefully enough, and is a very loose fit in the tube, a good 
make of thimble should last for months in cbnstant use. 

The chemist sometimes complains that a certain make of 
paper is not pure. The cause of this is that he has been pleat- 
ing, or folding, his paper on a bench and, as laboratory 
benches are frequently tainted with chemicals or waxes, this 
is a very dangerous practice. If you want to use pleated 
papers you should buy them direct from the dealers already 
pleated, because factory-pleated filter papers are folded under 
nbsolutcly clean conditions. 

When using large quantities of filter papers some chemists 
are tempted to use foreign-made paper on account of price, 
hut actually the English papers are, in many cases, as cheap 
as the foreign and certainly iar  more pure and reliable. 

Do not be prejudiced against a new colour. If you are 
used to a grey paper there is no reason why you could not 
get even better results with a white paper; and if you have 
been used to a plain paper do not imagine that a " creped " 

Folding Agar Agar paper which is used for filtering Agar. 

paper could not improve your process. Many chemists to-day 
are he!d back because they refuse even to try a new paper. 
In maup cases it is more economical to buy a slightly more 
expensive paper than you are using at present, because they 
can save (a) considerable time in filtering, and (h) a lot of 
expense of eliminating the possibility of a burst paper and 
so having to start the experiment all over again. 

Chemists using filter papers are heartily recommended to 
exchange notes and experiences with other chemists, because 

Vatman dipping the  mould ihto the vat. 

it is surprising what a difference a suitable paper will make 
to the cost and efficiency of the chemist's work. When send. 
ing inquiries to the filter paper dealer or maker it is neces- 
sary to state the purpose for which the paper is required; 
the approximate heat of the liquid; whether speed or very 
clear filtrate is most important ; and also to give the quantity 
and size required, with a sample of what is already heing 
used. Dealers and makers of filter paper are ready always 
to help chemists in their difficulties. 



Colour Constancy Measurement 
By G. F. BEDFORD, A.R.C.S., B.Sc. 

O\VING to the varying intensities of daylight, it is impossible 
xo state a definite period for which a material would have 
ta be exposed before it could be classed as colour-constant, 
o r  fadeless, and even if an apparatus were used, employing 
a constant artificial light-source of approximately the same 
inteusity as sunlight, it would necessitate an exposure of very 
long duration. 

In order to determine the colour constancy of a material 
in a very short space of time, it is necessary to employ a 
source of light of very much higher intensity than sunlight, 
a t  the same time having the same characteristics and effects. 
When using such a light, the spectral composition should be 
similar to sunlight, and it is therefore necessary to have a 
continuous light-source, which emits only those light-rays 
found in the solar spectrum. This means that on the short- 
nave side of the spectrum it must be cut off at ahout 2,900 

us are relativelv weak. The colour-destroying action is - 
mainly produced'by the excessive visible rays. 

It is quite a different matter, however, when dealing with 
materials which absorb ultra-violet light onlv, such as white 
and yellow, although a yellow material shows absorption %n 
the violet as well. Examples of these are ~nihite or 
uncoloured cloths and colouring matter, white paper, etc. I t  
is therefore desirable that the artificial source of light for 
testing colour-constancy shall also possess, like sunlight, rays 
of a wave-length up to about 2,900 Angstrom units. 

The apparatus Philips Industrial (Philips Lamps, Ltd.) are 
introducing for testing colour-constancy complies with these 
demands. Besides its great operating speed and the fact that 
this apparatus, unlike sunlight, is readv for use a t  all times, 
it has the further advantage of being constant. I n  this 
manner it is possible, when examining materials as to their 

Apparatus intro- 
duced by Philips 
I n d u s t r l a l ,  
(Philips Lamps, 
Ltd.) for  test ing 
colour constancy. 

.Angstrom units, which is well into the ultra-violet region. In colour-constancy, to take measurements which can be repro- 
th? case of the long-wave side, it is not necessary to draw duced accurately. This is of special importance, because the 
the line so sharply, because infra-red has hardly any colour- time during which tests can be made by sunlight is very 
changing properties. Care must be taken that this radiation limited owing to the fact that when the sun is rather low in 
is not too powerful, otherwise the material to be examined tho sky its intensity is correspondingly low and its colour- . 
would be heated so intensely that it would probably ignite. changing effects negligible. On the other hand, sunlight 
Besides the necessity of using a continuous spectrum composed seldom has a constant effect for several days in succession, 
of all wave-lengths from about 2,900-7,600 Angstrom units s:, that even with a cloudless skv a material exposed under 
(approximately the visible limit of the red end of the otherwise the same conditions f i r  the same period will not 
spectrum), the distribution of the energv radiated by the light- show for each day the same amount of colour variation. The 
source over these wave-lengths must cbrrespond as nearly as great advantage of an artificial light-source having the same 
pcssible to the distribution of sunlight. or practically the same distribution of energy as sunlight is 

It lvould be quite wrong, for example, to use a light- thus immediately evident, for in this manner one is quite 
source which, as compared with sunlight, radiates a greater independent of the variable sun and consequently the artificial 
part of its energy in the wave-length region of 2,9w-4,m source can he introduced as a standard for testing colour- 
:Angstrom units, especially since research has proved, contrary consta)lcy. 
To popular opinion, that in some instances dependent on the The apparatus for testing colour-constancy comprises a 
colouring matter used the long-wave part of the spectrum water-cooled cylinder containing a 750-watt lamp of a shape 
causes a greater change in colour than the short wave. In similar to that of a cinema lamp, with the lower part made 
>ome cases, materials change colour h!. red light only and of quartz glass. With the aid of a reflector in the cylinder, 

.the use of a light-source with an incorrect spectral distribu- this lamp gives an intensity of illumination of about 5 , m , m  
tion would lead to some materials behaving differently than lux (about ~ w , w o  f.c.) on a copper table, also cooled by 
vhen exposed to sunlight. The fallacy of the popular opinion water, bearing the sample to he examined. The light 
mentioned ahove that especially the more remote ultra-violet intensity is approximately 50 times that of the sun on a fine 
rays of sunight have the greatest colour-changing effect, has summer day (June 21 noon). It may be taken as a general 
suficientlv been proved by various researches. It is true that rule that if materials have been expoped to the light of this 
almost all colouring matter is effected bv ultra-violet light, apparatus for one hour and do not show any alteration in 
yet the ultra-violet lavs from the solar ipectrum that reach colour they can safely be considered as colour-constant. 
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In add~tion to water-cooling, the apparatus is also equipped 
with a fan which ensures that the great amount of light does 
not cause excessive heat, even when testing very thick tissues. 
The apparatus is fed bv a transformer with a rotary resist- 
ance by which the current is kept constant at 50 amps. The 
copper table can easily be turned away from under the 
apparatus for the purpose of examining the sample during 
irradiation, and, if desired, for replacing same by another. 
The enormous light intensity of the apparatus and the correct 
adjustment of this source of light to give approximately the 
same characteristics as sunlight make it possible to test, in 
a very short time, the colour-constancy of textile goods, 
paints, lacquers, inks and many other materials. 

whole spectrum, considerably increases the scope of its use- 
fulness. I t  can be employed in colour recognition or dis- 
c~imination as distinct froin the matching of two articles or 
piece% of material. 

IVhile it would perhaps be an exaggeration to say that no 
laboratory is comfilete without a source of artificial dayllght, 
tho possession of such a lamp undoubtedly makes one 
independent of the variations of natural daylight, as well 
as providing daylight by night. It is equally clear since 
complete confidence is necesqary for the successful use of 
artificial daylight and also because important results may 
depend upon its accuracy, that only the very hest obtainable 
is good enough for the laboratory. 

Laboratory Fittings 
An All-in Furnishing Service 

THE manufacture of laboratory furniture and fittings is an 
important section of the business of F. E. Becker and Co. 
(London), and W. and J. George, Ltd. (Birmingham), and 
their extensive experience in planning and furnishing is at 
the disposal of those about to start new laboratories, or in 
those cases where it is desired to bring old laboratories up 
to date. Special attention is given to the manufacture of 
laboratory gas and water fittings, which are of extra strong 
construction and tested to pressures far in excess of those 
likely to be encountered in normal use. 

The name " Becker" is, of course, synonymous with 
balances and some of the first balances ever made in this 
country originated in their workshops. Perhaps the most 
popular balance ever manufactured by them is the new 
" Nivco " Analytical Balance. This is indeed a worthy 
example of high-class British craftsmanship; i t  is sensitive to 
0.1 mg. when fully loaded (2w grams). 

The " Nirco " Gas-Heated Muffle Furnace is of interest to 
chemists in small laboratories, where i t  will be found useful 
for ash determinations and general laboratory work, electri- 
cally-heated furnaces are also supplied. A large electrically- 
driven centrifuge, manufactured by this firm, is also 
illustrated; a range of such machines, down to the small hand- 
operated model, is available. 

A New Optical Pyrometer 
Standard Lamp Temperature Achieved 

THE Siemens Cross-Filament Optical Pyrometer, introduced 
by Elliott Brothers (London), Ltd., is a direct-reading instru- 
ment and is completely self-contained in a small portable 
case. The principle involved is that of maintaining the fila. 
ment of an electric lamp at a definite known and constant 
temperature, and reducing the incoming radiation from the 
hot body whose temperature is to be measured, until the 
filament apparently disappears into the background. This 
reduction of the radiation is accomplished by the interposi. 
tion of a wedge-shaped graduated absorption screen (cali. 
brated in temperature degrees) between the standard lamp 
and the hot body. 

A unique feature of the cross-filament pyrometer is the 
ingenious method of obtaining and maintaining the standard 
lamp temperature. Actually, the lamp has two filaments 
ciossing each other, a ribbon and a wire flattened at the place 
of conjunction. These filaments are composed of two 
materials which have diverse temperature current characteris- 
tics. They are connected in series and supplied with current 
f ~ o m  an incorporated battery through an adjustable resist. 
ance. 'The two filaments are equally brilliant at one tem. 
perature only, and this temperature is quickly and easily 
obtained by adjusting the resistance until the two filaments 
merge into each oter. Two ranges are available, viz. : Socr 
~jooO C. and g o o - 1 8 ~ ~  C. 

Colour Matching Problems 
An Artificial Source of Daylight 

Ring Balance Meters 
Some Refinements in Design 

WHEN Mr. F. E. Lamplough, the well-knoxn glass technolo- 
gist, first introduced his colour-matching lamp twelve years RING-BALANCE meters are supplied by Elliott Brothers (Lon- 
ago, the claim was made that it was the nearest possible don), Ltd., for the measurement of f lol~,  draught and pressure 
approach to north sky light that could be produced from arti- of gases, etc. These meters have been designed for the purpose 
ficial sources of light. This appears to be a claim which of measuring the draught and pressures of low-pressure gases, 
has stood the test of time. For, while it is not claimed that air or water and also, when used in conjunction with orifice 
the correction is yet absolutely and scientifically perfect, none plates, the flow of such gases and fluids, etc. This method 
bitter has been brought to our notice and the Lamplongh of measurement ensures the greatest accuracy with regard 
lamp continues to be used with perfect confidence in a very ta even the smallest variations 
wide variety of industries. 'The ring balance consists of a drum, pivoted on knife 

The light source employed is the ordinary gasfilled lamp edges, half-filled with liquid and provided with a counter- 
and the correction is achieved bv means of a double glass balance. The space above the surface of the liquid is divided 
screen. The preparation of the screens is performed into two, by means of a partition, and the pressures to be 
personally by the inventor, and in this way the standard of measured are conveyed to the two spaces by means of flexible 
correction is kept within such narrow limits that additional tube connections. The drum is, therefore, in effect a U-tube, 
lamps or any necessary replacements can be secured without balanced on knife edges. When the two pressures differ, 
any perseptible variation in optical characteristics. This 'is due to an alteration in draught, or flow through a n  orifice 
obviously a point of the greatest importance. T o  produce plate, the liquid is displaced, but the drum rotates until the 
one or two units sufficiently corrected is probably not very counterbalance, in its new position, balances the displaced 
difficult, hut to produce hundreds is a considerable achieve- liquid. The angle through which the drum has revolved 
ment and a very real service to every industry having a is then a measure of the pressure difference which caused the 
colonr basis. displacement. The accuracy is not affected by the quantity 

The deviations of the Lamplough Matching Lamp from or specific gravity of the liquid used. The range of the 
strict equivalence to average daylight are small compared instrument may be very easily altered by changing the counter- 
with the variations of daylight-itself. I t  is not, therefore, balance weight. 
surprising that a large proportion of the users of this lamp King-balance meters are very accurate for low pressure 
(which is supplied by Restlight, Ltd.) do their matching and measurements. When used as flowmeters very little loss of 
observations by its light in preference to daylight all the head is occasioned; there are no moving parts in the pipe- 
year round. Periodical renewal of the electric bulb and line; the whole apparatus is very robust; indicating or 
reasonable cleanliness are all that is necessary to ensure a recording instruments are available, and can be supplied 
constant source of daylight I' on tap." Though the lamp is suitable for distant transmission of the readings if desired. 
primarily intended, and principally used, for the critical Among other equipment which Elliott Brothers (London), 
matching of colours, the fact that its light had so nearly Ltd., have introduced for use in laboratories is a laboratory 
the same colonr compositions as daylight throughout the type thermo-couple potentiometer. This instrument is a 



April 27, 1935-The Chsmzcal Age 373 

fcrm of potentiometer designed for providing a convenient 
means of checking the accuracy of any thermo-couple type 
temperature indicator, whilst actually in service, connected 
to a thermo-couple. It consists of a very sensitive suspended 
coil galvanometer, a regulating resistance, a standard moving 
coil milliammeter, and an accurately adjusted potentiometer 
resistance. Both " null " and " deflection " methods may 
he used, and the apparatus is very suitahle for use in labora- 
fories and testing institutions where great accuracy is desirei. 
The instrument is supplied complete with regulating resist- 
atice and +volt accumulator in a teak case with leather 
handle. 

r- 7-- -- - - -  GAS FLOW 

tm-:m~r,m 41 

Ring Balance Meter, Indicating Type. 

The Siemens Cross-Filament Optical Pyrometer. 

Laboratory Type Thermocouple Potentlometer. 
Recordink R ~ n e  Balance Meter for  the 

Millisecond Meter Test Set for the accurate measurement of very short t ime 
intervals on a direct reading scale. 

measurement 'of flow, draught and 
pressure of gases, etc. 

Laboratory Standard Wattmeter. 
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Control of Humidity Electrically Heated Ovens 
The Humatagraph Apparatus New Features Offering Long Economical Life 

T H E  Humatagraph spray, particularly designed for factory A NEW series of .strongIy made electrically-heated ovens 
and warehouse purposes, is operated by compressed air a t  incorporating many new features and offering long economi- 
40.50 lb. pressure, each spray being automatically controlled cal life a t  moderate first-cost has been placed on  the market 
by strands of cone fibre to within + or - z+ per cent. of any by J. W. Towers and Cb., Ltd. In these " Victor " ovens 
desired humidity. Air and water is conducted in pipes to the heating elements are guaranteed for two Years. The  
the  sprays mounted in the rooms to be humidified. A cistern design of the oven is the result of numerous tests on experi- 
with a float valve must be provided for each level, the valve mental ovens, particular attention being given to robust con- 
keeping the water at such a level that it is sucked up by struction, constancy and uniformity of temperature, safety, 
the spray from the open ends of the pipe. ventilation and efficiency. 

The spray secures that the water particles are finely broken The heating elements are of coiled ~ i c h r o m e  V wire, 
up, a deposit of unabsorbed water being avoided. Humidity securely mounted on Sindanyo formers, and are easily 
conditions may be extremely local, and the Humatagraph replaceable. As they are designed to work a t  low tempera- 

tules, they will last for many years without rene\val, and are 

automatically-operated spray not only overcomes these diffi- 
culties but is able to provide extra humidity a t  any point 
where it may be required. 

Another humidity apparatus is designed for homes and 
offices where rooms are too dry for health and comfort. I t  
consists of a humidity chamber supplied with water and an 
arrangement of absorbent cotton fabric which picks up the 
water and gives it off to a current of air from a n  electric 
fan. The operation of the fan is controlled by an hygro- 
static mercury switch to within + or - 2  per cent. of any 
desired humidity and can be placed at any part of the room 
by extending the wire. Both types of apparatus are made 
by the C. L. Burdick Manufacturing Co. 

Emulsification in the Laboratory 
_ A Hand-operated Machine for Small Quantities , 

IN most laboratories the need to emulsify small quantities ~i,..~,. ~ ~ ~ b l ~  walled ~ l ~ ~ ~ ~ i ~ ~ l l ~  ~~~~~d oven (J. W, 
of mixture frequently arises and, through lack of suitable Towers & Co., Ltd.). 
apparatus, cannot always be carried out in a really satis- 
factory manner. Any machine available, being intended for guaranteed for two years under normal conditions By using 
bulk production, is generally too large for the purpose and totally-enc!osed elements (excepting in the single-wall ovens) 
requires too much cleaning both'before and after using. advantages are gained in (a) protection from corrosion; (6) 

The " Q.P." Laboratory Emulsifier, supplied by Ormerod very uniform heating due to inner copper oven being sur- 
Eagineers, Ltd., has been designed specially to overcome rounded by hot-air jacket; (c) avoidance of direct radiation 
these difficulties and to provide the chemist with an efficient of heat on to the samples, ~v i th  consequent overheating; and 
means to carry out his experiments on emulsions. Quantities (d) applicability for inflammable substances without risk of 
as small as jo C.C. can be as efficiently emulsified as large fire or explosion. The automatic thermostat is of very smsi- 
quantities, and it only takes a fern minutes for the operation. tive type, hut is strongly constructed. It is operated by 
?'he process of emulsification is rapid and stable, and, being meaus of a bi-metallic rod and tube which runs from top to 
continuous, it is only necessary to keep on filling u p  the bowl bottom of the oven, thus being actuated by the average tem- 
o f  the machine to obtain a continuous flow of emulsion. The perature. The movement of the bi-metallic rod operates 
machine is hand operated, but an electrically-driven machine platinum contacts by means of a long lever arm outside the 
for bulk production will shortly be available. At a comfort- oven, and a shunt lamp is fitted to minimise sparking at the 
able speed of So-go strokes per minute it takes three to four contacts. The thermostat is readily set by rotating a disc 
mcnutes to emulsify a pint of liquid. The mixture is pumped graduated every lo0 C. All " Victor " electrically-heated 
through a fine aperture, a vortex being formed by directing ovens on attaining the required temperature have-a consump- 
the resultant stream against a baffle. The globule size may tion of approximately half the rated consumption. Earthing 
be controlled by the speed of operation, and it will be terminals are provided. 
apparent that this unique method of emulsification makes the 
machine particularly suitable for experiments on small test 
mixtures. THREE BREWERIES IN BRAZIL produce liquid carbon dioxide for 

A very satisfactory feature of this machine is ttie ease with their own consumption and sale. Two of the plants are in 
which it can be cleaned after use, as it is only necessary to Kio de Janeiro and the other is in Sao Paulo. No solid 
pump hot soapy water or some other cleaning medium to carbon dioxide is being manufactured, but it bas bee11 
cleanse the machine thoroughlv. There are no pockets or ri:moured that the local representatire of the German I.G. 
corners in which the mixture can lodge, and the machine Farbenindustrie A.G. is considering the production possi. 
drains itself after cleaning. bilities. 
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Electrical Laboratory Equipment 
Components for Construction of Special Apparatus 
MANY instruments produced as laboratory equipment for the 
electrical industry are now finding increasing favour with 
chemists in dealing with problems capable of solution by 
electrical means. The more recent additions to the range 
of apparatus made by Muirhead and Co., Ltd., as described 
in Section 7 of their catalogue, includes decade resistances, 
attenuators, voltage dividers and potentiometers (all of which 
are suitable for use a t  frequencies throughout the audio 

instrument with substantially level output voltage and free- 
dom from harmonics. A source of constant frequency is pro- 
vided by a valve maintained tuning fork, which is now obtain- 
able in a portable form. For frequency checking and timing, 
several types of phonic motors and clocks are manufactured. 
Components include variable and fixed resistances, capaci- 
tances, low capacity key switches, rotary switches, dials and 
relays. Under a general heading may be mentioned universal 
bridges for measurements of resistance and inductance, a 
capacity-measuring set with discrimination to 0.03 mmfd., 
Schering bridges and oscillographs. 

Laboratory Steam Supply 
Advantages of an Electric Boiier 

I s  many laboratories steam is required intermittently for 
various work, and with the ordinary fuel-fired boiler it is 
obviously a matter of some difficulty to obtain it unless the 
requirements are sufficiently large to justify a standard steam 
boiler with flue, stoker, etc. This is a case where electric 
boilers are so suitable, not only because the boilers being very 
small and requiring no chimney and so on can be placed 
right up alongside the work, but also because steam can be 
obtained at  pressure in a few minutes'after switching on. 

Decade Resistance Box. 

range), and also a variety of high-grade components suitahle 
for the construction of special equipment for investigation 
and demonstration work. 

The Type 11 Variable Air Condenser is a particularly fine 
example of high-grade instrument work and provides a very 
stable capacity standard which can be accurately subdivided 
into ten thousand parts, while the use of quartz insulation 

Bastian and Allen A.C. Steam Boiler. 

Varlable Air Condenser. 

teduces the electrical losses to a minimum. Several types 
a re  available with a maximum capacity of I jo to 1,5m mmfd. 
Adjustable and fixed mica condensers are also described. 
Oscillators include a portable radio frequency oscillator with 
provision for internal and external modulation and a hetero- 
dyne oscillator with a continuously variable frequency from 
lo  to 1 2 , ~ ~ )  C.P.S. The latter is essentially a high-grade 

The accompanying illustration shows a Bastian and Allen 
L C .  Steam Boiler, with pump and feed tanlz, which supplies 
steam for sterilising equipment. Iuormally, the boiler is 
empty of water, and all that has to he done when steam is 
wanted is to switch on the feed pump when water is pumped 
into the boiler. There are no elements of the usual type, but 
ccrrent actually passes through the water itself and begins 
to do so as soon as the water rises to the level of the electrodes 
inside the boiler. Steam is then rapidly generated and con- 
trols are provided so that the load or current at  which the 
boiler is set remains constant and so keeps the steam evapora- 
tion constant, or, if the steam demand alters, the water auto- 
matically reduces the current and therefore the steam supply. 

This boiler will maintain the pressure at  any point up to 
110 Ib. per square inch, a t  which the control is set, unless 
thc demand for steam is ahove the output of the boiler. They 
are supplied in a range of sizes up to an evaporation of 
3,000 Ib. per hour. 

IXPORTS OF GLYC~RINE into Italy in the first three-quarters of 
1934 totalled 3,116 metric quintals valued at  581,874 lire, 
compared with 6,393 quintals valued at  1,011,044 lire In the 
corresponding perlod of 1933. During the 9-month period 
of 1934, shipments into Italy amounted to 2,917 quintals of 
crude glvcerine (484,627 lire) and 199 quintals of refined 
(97,247 lire), while in the January-September period of 1933, 
imports of crude glycerine amounted to 6,261 quintals 
(915,439 lire) and 132 quintals of refined (Oj,Go$ lire). 
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Progress in Optical Apparatus 
New Instruments of British Manufacture 

I N  the last year or so there have been several advances in 
the apparatus made by Adam Hilger, Ltd., both in the form 
of iniprovements to existing apparatus and in new instru- 
ments. As an instance of the former type of progress we 
would refer to the Hilger Quartz Spectrographs, types E315 
and E316, in which the optical system has been revised in 
such a manner that even finer definition than formerly is now 
obtained. As a result, not only can finer detail in the spectra 
be resolved hut the effective speed of the instruments has been 
increased, owing to the concentration of the spectral energy in 
the line itself. Certain mechanical improvements render 
easier the employment of the instrument. 

An instrument which has proved its worth in a very short 
time, and which now appears in a greatly improved form ' 

constructed entirely of metal, is the Vitameter A. By means 
of this comparatively simple apparatus the spectrophotometric 
test which is now acknowledged to he a reliable measure of 
the vitamin A content of a substance can be applied visually 
and by comparatively untrained observers. This test, r ecop  
nised by the League of Nations Commission on Vitamins, 
consists in the measurement of the absorption of the substance 
at the peak of the vitamin A absorption band (at 3,280 A). 
In  the laboratory it is carried out by precise spectrophoto- 
metric apparatus, such as the Hilger " Spekker " Spectro- 
photometer, but the Vitameter A gives results of ample 
accuracy for works control and similar purposes. 

Among the new accessories for spectroscopy is a form of 
arc lamp in which a low voltage arc is maintained by a series 
of rapid approaches and retractions of one electrode with 
respect to the other. In  this way the arc spectra of very 
fusible substances may be studied. I t  may be applied also 
to tests of objects of value whose marking is to be avoided. 

A new Hilger instrument of special interest to the maker 
of chemical glassware and the glassblower is  the Hilger glass 
thickness viewer. By simply placing a surface of a tube, 

bulb or other glass vessel against an aperture a t  one end of 
the appliance the thickness of the glass can be read from a 
scale at the other end. 

The comparison of two coloured surfaces when they are 
closely similar is often rendered difficult by the inability to 
view them against a dark background and in close juxta- 
position. The Hilger Universal Color Comparator has been 
designed to  allow the best possible conditions for colour 
matching to be obtained. The surfaces to be compared are 
placed on an open stage and viewed through an aperture in 
a viewing box. They are then seen to be separated by an 
almost imperceptible line and viewed against a perfectly black 
background so that comparison is rendered very easy and 
precise. 

Dyes for Biological Work 
DYES for biological purposes are supplied by The Vector 
Manufacturing Co., Ltd. These " Revector " dyes are pre- 
pared under standardised conditions. I n  order to ensure that 
every batch .of dyestuff conforms to standard, it is tested 
spectrographically, as suggested by the United States Com- 
mission on the Standardisation of Biological Stains, before 
being sent out. In  fixing such standards, due regard is paid 
to the degree of ,purity desirable in each dyestuff. As many 
dyestuffs are known under different synonyms, and confusion 
has been known to arise in biological literature when one 
dyestuff has been defined by the same name as another and 
perhaps better known product, the name of the dye, as given 
upon the label, is followed by the reference number under 
which the dve appears in the Colour Index of the Society of 
Dyers and ~olourists ,  1924-1928. By reference to this index 
users can acquaint themselves with the chemical nature and 
the characteristics of every synthetic dyestuff offered for sale. 

Electrically-driven Centrifuge. (F. E. Becker 
& Co., and W. & J. George, Ltd.) 
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Laboratory Fires 
Methyl Bromide as a Fire-Fighting Medium 

WIIILE 1al)oratories do not as a rule contain within their 
immediate precincts large quantities of any chemical, they do 
keep small quantities of highly inflammable substances. 
These sn~a l l  quantities are fully able to destroy the whole 
building if allowed to burn unchecked in the early stages 
af ter  a mishap from, for example, an  overturned beaker. It 
therefore becomes of great importance to discover the best 
and most economic method of first-aid treatment in these cases. 

The National Fire  Protection Co., Ltd., supply the 
" Essex " methyl bromide fire appliances, which are parti- 
cularly suited to protect the lisk of tire from highly volatile 
and inflammable chemicals. Methyl hromide is a curious 
substance, upon which little really authoritative research has 
been performed as  to its obviously extraordinary fire-fighting 
ability. Although it n.ill prodnce 1.6 times more gas than 
the same weight of carbon tetrachloride, some further reason 
must he sought to explain a fire extinguishing superiority ot 
a t  least 6 over carhon tetrachloride. Methyl bromide (b.p. 
4.50 C.) is normally used appreciably above its boiling point, 
and this will provide a cooling effect in addition to that of 
me~c ly  blanketing produced bv the greater generation of gas. 
The important po111t here is- the rate of generation, since 
methyl bromide \vill volatilise independently of any heat 
:~bsorhed fl-om the file, ~ r h ~ l s t  carbon tetrachloride nzill require 
conside~.able t h e ~ m ; ~ l  encrgv for this purpose. 

It is, ho1vevc1-, estremel; doul~tfol if either of these effects 
fully explain its superiorfty over otl~el- fire-fighting media. 

. - 

There remains a further property about which little is known 
at piesent. It is an accepted fact that certain halides possess 
all inhihiiory effect oo some reactions, of which combustion 
is one. I t  is fulther hnou~n that hydrohromic acid possesses 
this ability to a marked degree, in fact, greater than any other 
substance upon which research has been performed. In this 
latter case it has been shown that this effect is due to the 
bromine radicle. I t  therefore seems fair to assume that this 
inhibitory effect may be the complement which explains the 
~enlainder  of the sup~riori ty  of methyl bromide as  a fire 
extinguisher. 

Those who are unacquainted with methyl hromide may well 
: ~ s k  what evidence there is for this stated efficiency. It may 
I)e sufficient to say that five European countries use it 
exclusively in all their aircraft on account of its extremely 
low weight-efficiency ratio. The Board of Trade allow an  
extinguisher containing only half a pint of methyl bromide 
to replace a t\vo-gallon foam machine, and tests recently 
carried out in puhlic show that methyl bromide is anything 
from six to ten times quicker in action than foam or carbon 
tetrachloride upon such substances as ether, acetone, etc. 

Regarding the question of toxicity, it may he said that 
according to Sir Thomas Legre, of the Home Office, a con- 
centration of q parts of methvl bromide per ~,ooo part of air 
is safe to breathe for 60 minutes, and an  ordinary hand-type 
methyl bromide extinguisher is unlikely to produce a greater 
concentration than this in a small room. 

The " Nivco " Gas Heated Muffle Furnace. (F. 
E. Uecker & Co., and W. 81 J .  George, Ltd.) 

The  Lumsden Analytic 
Cabinet for the ohserva- 
tion o f t l~ ro re~ccnce  undrr  
ultr.l-vi111ct l i tht .  I ) .  \ I .  

Lumsden) 

T h e  " Q.P." Hand :Operated Emulsifier 
(Ormerod Engineers, Ltd.). 

ADAM HlLCER LTD LONOON 

RangeMeasur~ng  Instru- 
ment. (Automatic coi l  

Vitameter A for the spectrophotometric testing of Vitamin A content. 
(Adam Hilger, Ltd.) 

Winder and Electrlca 
Equipment Co., Ltd.) 
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Spectrophotometry Developments solution. A spiral divided sleeve fitted on a micrometer 
screw see11 on the r i ~ l l t  of the spectrometer, affords a means 

Two Noteworthy Instruments 
THE industrial chemist sooner or later will come in contact 
rvith problems in which colour plays a most important part. 
I t  may he in connection with the dye industry; photographic 
plates and filnis, colour photography, vitamins, paints and 
varnishes, printing, and a multitude of other industries, and 
it should be understood that visible colour or that of the 
visible spectrum is really only a very small portion of the 
radiant energy emitted by an incandescent source. The 
greater part of such radiation cannot he detected or observed 

of changing the waCelength of iight under'observation, and 
measurements of absorption may be taken over the whole 
range of the visible spectrum. The eyepiece of the spectro- 
meter may be moved out of position and a metal camera 
mounted in place, 50 that measurements car; he continued into 
the ultra-violet. 

Another form of t h ~ s  instrument is shown in Fig. 2, but in 
this case all measurements are obtained by a photo-cell and 
amplifier, which atrords a means of obtaining the required 
measurements accurately and without the fatigue which always 
accompanies visual observations extended over a long period. 

by the eye, and can only he investigated by special apparatus 
such as the photo-electric cell or by photography. V'hatever 

Mechanical Testing 
Some Modern Methods 

THE Hounsfield Tensometer is a portable, multi-purpose 
machine equipped for tensile, bending, notched bar, Brinell 
hardness, and strip tests, whilst, in addition, autographic 
records are made from which yield point, maximum stress 
and fracture can be read off without calculation, elongation 
and reduction in area per cent. being read off, also without 
calculation, from universal gauges, adjustable for any of the 
eight tensile test-pieces which the machine can pull. T h e  
Tensometer autographic records can show the effect of 
changes in heat treatment, also the greatest sensitiveness of 
notched bar records over tensile records. I f  a routine Brinell 

Fig. 1 
test shows an unexpectedly low result, this can be checked as 
soon as a tensile test-piece can be turned; again, if a tensile 
test has yielded an unexpected result it can be checked by a 

work the chemist is engaged on he should be familiar with notched-bar test. 
the instrun~ents which are now available. 

Instruments dealing with colour problems are usually ar- 
ranged to measure the amount of light absorbed, transmitted 
or reflected in different parts of the spectrnm. That is to 
say, the instrument consists of a spzctrometcr to disperse the 
light, and some f o ~ m  of photometer to measure the amount 

The Gerard Extensometer 
Fig. 2 The Gerard extensometer, illustrated here, is another pro. 

duct marketed by Tensometer, Ltd., and has been approved 
of light ~assed .  It is usual to employ some form of optical by the Mechanical Committee of the British Standards Insti. 
device whereby the light from the source is separated into tution. This iustmment is simple to operate and can he 
two beams of equal intensity, separated by a convenient dis- manipulated efficiently by one person, as the dial is so 
tance before entering the photometer. One of these beams arranged that its indications are clearly visible ~vhile  the 
may he diminished in intensity by some suitable means, such load is being applied. The whole apparatus has heen 
as crossed Nicol prisms. The other beam passes either through specially designed for the quick and accurate determination 
the substance to be examined or is reflected from its surface. oi  vield points and proof stresses; the instrument is clamped 

Fig. I shows a mode~n  spectrophotometer working on these on 'to the test-piece with the locking bolt in position, when 
principles. The light source is on the extrene left, and after a small initial load is applied to the specimen. The lock. 
passing the. two deflecting prisms in the metal screen passes ing bolt is then withdrawn and the dial set to zero. The  
through the solution tubes and into the photometer situated Gerard extensometer can be used on test-pieces of the standard 
immediately in front of the spectrometer slit. The photo- diameter, 0.564 in., and on sheet specimens 4 in. in width. 
meter carries a glass circle on which is the dividing, reading 
in either circular degrees or in densities. The glass circle, 
which controls the rotation of one of the Nicol ~ r i s m s .  is 
mounted on hall bearings and is turned by hand. A h e  
adjustment is also provided which is always in action. 

The field of view, as seen in the spectrdmeter eyepiece, is 
a vertical strip of approximately monochromatic light divided 
into two parts. 'The upper consists of the light passing 
through the tube of solution, the lower is the light passing 
through the variable crossed Nicols of the photometer. This 
may be changed in intensity by rotation of the photometer 
circle until an exact match is made of the light passing the 

AKTB. FORENADE SUPERFOSFATFABRIKER, established in 1882, 
owns and operates superphosphate factories in Landskrona, 
Limhamn and Malmo, and also leases a factory a t  Gaddviken 
(near Stockholm) from Kooperativa Forbundet (the Co-opera- 
tive Union). Akth. Forenade Superfosfatfabriber produced 
208,000 metric tons of superphosphates in q34,'as compared 
with 220,000 metric tons in 10.33 and 191,000 in 1932. Plants 
were not operated at capacity during those years because of 
the large stock on hand in 1932. 
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Fluorescence 0 bservation 
The Lumsden Cabinet 

A LARGE number of substances show a characteristic fluores- 
cence when exposed to ultra-violet light, and by making use 
of this effect the composition of many materials can easily 
he determined. The observation of fluorescence is most con, 
veniently carried out by means of the " Lumsden " Analytic 
Cabinet, which consists of a small quartz burner enclosed in 
a light tight chamber, having at the bottom a special glass 
tilter. By ahsorbing most of the visihle light and allowing 
only the invisible ultra-violet rays to pass through, to excite 
the fluorescence of the object to be, examined, the effect is 
made verv brilliant and distinct. In this cabinet a special 
dark glass filter is used which gives a maximum transmission 
between 3,300 and 3.900 A.U. 

These iamps are most useful for routine testing an infinite 
number of substances, the test can be applied instantaneously, 
is visible, and does not necessitate the destruction of the 
samples. 

By examination under ultra-violet light, wool can 
easily be distinguished from silk or cotton, vegetable from 
mineral oil, genuine from imitation precious stones and pearls. 
Fluorescence constitutes a sensitive test for the purity of 
many chemicals and materials used in industrial process. 
The presence of minute quantities of certain substances are 
easily demonstrated by the lamps, as, for instance, arsenic 
and r part of aesculin can be detected in l o , m  million parts 
of water. 

The " Lumsden " analytic cabinet has the .  great advan- 
tage that it is easily detached from it,s stand, so that it can 
be suspended over the work bench, allowing a very large 

to.he covered by the rays. The dark glass filter can be 
removed and the direct radiation used for bleaching experi- 
ments. The lamps are very inexpensive to run, taking only 
joo watts of current, and they are made for any supply 
between loo and 250 volts, for both direct and alternating 
current. 

Laboratory Glassware 
Schott and Genossen's Fifty Years' Progress 

THE com~letion of the first half century of their foundation 
. has been ;ecently celebrated by Schott and Cenossen. I n  this 

period developments have taken place which have revolution- 
ised the glass industries throughout the world. The Jena 
Works may be described as the parent factory of all resistance 
glasses and chemical apparatus, from which the remainder 
of the industry at home and in other lands, have great bene- 
fited. Dr. Otto Schott, one of the founders, has been largely 
responsible for the advancement made by the.je great works, 
by his own valuable technical investigations. 

Probably the finest glass in the world is the well-known 
Jena Gerate zo glass (apparatus glass 20) which owes its repu- 
tation to its thermal resistance, combined with reliability 
against attack by water, acids, and alkalies. Extremely hard 
tubing of Felsea and Durobax glasses have established them- 
selves as ideal for Carius tubes. O~ving to its toughness and 
low co-efficient of expansion, Supremax glass, with a melting 
point at about 8000 C., has satisfied a need for a glass com- 
bining all these features. 

The triumph of the glass industry has been achieved by the 
Jena Workswith their  glass filtering apparatus incorporating 
porous glass plates of known and graduated porosity, and 
the later achievement of making all glass Bochner funnels 
with slit sieves suitable for ordinary filter paper. The new 
analytical funnels combine the latest application of scientific 
design to rapid filtration. Of special interest to the analytical 
physicist are the Jena optical glasses, for the ahsorhtion and 
filtration of light rays, with sharply-defined absorbtion curves. 
Cuvettes, colorimeter tubes and Kerr cells, etc., with fused on 
parallel polished plates, are all of interest for analysis by 
optical methods. Thermometer tubing and tubing for electric 
and electro-chemical apparatus are the perfection of modern 
hand-made glassware and made to standards unattainable by 
others. 

Every new discovery is tested to destruction for months by 
Schott's laboratories before being marketed. Every piece of 
glassware is optically tested for f l aw or strain, by methods 
which are ruthlessly applied. 

The Avometer 
Multi-Range Measuring Instrument 

THE Universal Avometer consists of a moulded panel, on the 
inside of which are mounted the whole of the switching 
apparatus, resistances, shunts, transformer, rectifier, etc., and 
the moving coil. On the panel itself are two rotating switch 
knobs, one for D.C. and the other for A.C., which automati- 
cally connect the shunts and resistances, so that only two 
terminals are required for connecting the Avometer for any 
tests. A standard replaceable fuse fits into the panel, and 
a push-button to alter the sensitivity of the instrument i s  
fitted. The scale plate has three sets of markings and the 
dial is provided with an untarnishable mirror to prevent 
parallax errors. The back of the instrument holds a 1;-volt 
dry cell, used for resistance measurement, and means of 
c~mpensating for its loss of voltage and change of resistance 
are provided. The movement consists of an aluminium 
former wound with copper wire, and supplenlented with con- 
stanton to reduce temperature error. The coil is pivoted on 
hardened and highly-polished steel points, between conical 
sapphire jewels, and swings in a gap energised by a powerful 
well-aged cobalt steel magnet. Two phosphor-bronze hair- 
springs are fitted for conveying current to the moving coil 
and [or the return of the pointer to zero. The resistances a re  
pile wound on flat slabs, there being no possibility of a 
short circuit under high voltage. 

With one exception, each successive range as indicated by 
the switch knobs is ten times the value of the previous one, 
and it is therefore possible to avoid the use of awkward 
niultiplying constants. By pressing the button, which is only 
intended for use when measuring current and voltage, the 
normal full-scale deflection as shown by the switch knob is 
halved, and twice the normal length of pointer deflection is 
produced with a given input. On A.C. the instrument is 
accurate to first grade limits between 25 and roo cycles, but 
it may be used up to 5,m cycles without introducing more 
than 5 per cent. error: l'he Avometer is  made by the  
.Automatic Coil Winder and Electrical Equipment Co., Ltd. 

Lawn Tennis Tournament 
Entries Close Next Monday 

LAWN tennis players throughout the chemical industry are 
reminded that next Monday, April 29, is the closing date for 
entries for the fifth annual CHEMICAL AGE Lawn Tennis 
Tournament. The tournament is open to all men engaged 
in the chemical industry either as principals of members of 
staffs throughout Great Britain, and will comprise 'singles 
and doubles, the latter being open to members of the same, 
or associated firms. THE CHEMICAL ACE Silver Challenge 
Cups, one for the singles and one for the doubles, will be 
awarded, to he held jointly for twelve months by the winners 
and the firms they represent, and there will also he, as in 
previous years, smaller trophies to be presented outright t a  
the successful players and the runners-up. 

Intending competitors should send in their entries at once 
to the Editor, THE CHEMICAL AGE, Bouverie House, 154 Fleet 
Street, London, E.C.4. Those who have not yet ohtaine8 
entry forms should send their names, addresses, and t h r  
names of their firms. 

Cleaning 'Research in Canada 
Government Assistance 

THE RESEARCH INSTITUTE OF 1-AUNDERERS AND CLEANERS ha3 
been formed as a result of efforts in the dry-cleaning and 
laundering Industry towards a greater degree of co-operation 
between the cleaning trades and the textile-manufacturing 
industry. The Canadian Government is giving some assist- 
ance in this effort by providing that through the Nation:iI 
Research Council the analytical and laboratory work will he 
directed, although the assistants and laboratory staff will be 
provided by the cleaning industry. The secretary of the 
National Research Council is also secretary of the Research 
Institute of Launderers and Dry Cleaners, both with head- 
quarters at Ottawa. 
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British Association of Chemists 
Liverpool Section Annual Dinner 

THE annual meeting of the Liverpool Section of the British 
Association of Chemists was held on April lo at  the 
Exchange Hotel, Liverpool, when Professor E. C. C. Baly, 
president of the Association, was in the chair, supported by 
the Section chairman, Mr. L. Wild, and Mr. C. B. Woodley, 
general secretary. 

Mr. A. BETTON, hon. secretary, reported an  increase in . membership to 163 full members and 24 students. A feature 
this year had been the arrangement oi  extra meetings at 
which members had made valuable contributions. 

Dr. F. \V. KAY, hon. treasurer, said that in spite of a debit 
halance the section had had a very successful year, both as  
regarded increased membership and on the social side. 

Professor BALY said the Association was doing work of 
incalculable value to the profession. He pleaded for whole- 
hearted co-operation. He  felt that if the Association were to 
attain the objects which the founders had in mind it would 
mean sacrifices of many kinds. He had a feeling that the 
Association was going to be a very big thing in a very short 
time. He  believed that they were o n  the edge of very big 
possibilities. If those possibilities eventuated, he could assure 
them that the Association would come into its own. The 
membership was of the order of z , ~ ,  whilst that of the 
Institute of Chemistry was 9,000. Yet together they only 
included a small proportion and did not represent the whole 
of  the chemistry profession. He felt that they should advocate 
some policv ~vhich would benefit their profession as a whole, 
independent of whether they belonged to one association or 
another. Ever since he had been their president he had been 
convinced that the Association was going to rise to a position 
in the world of science which was its rightful position. 

The  following were elected officers for the 1935-36 session : 
Chairman, Mr. L. Wild;  vice-chairmen, Messrs. J. W. Crab. 
tree and C. A. Wylie: hon. secretary, Mr. E .  Myer; hon. 
treasurer, Dr. F. W.  Kay; committee, Messrs. A. Betton, 
D. T .  Bruce, W. Johnston, T.  L. Looker, W. Mansbridge, 
H. P. Minton, W. S. Reid, G. C. Riley, M. Rosebery, J. 
Sowler, II. J. Taylor and Dr. H. G. Bott. 

Consideration was then given to the new unemployment 
benefit fund proposals, viz. : (a) That  the period of benefit 
be extended beyond 26 weeks for a further 13 weeks, but at 
half the rate of benefit, where a member is still unemployed; 
(b) the possibility of granting a cash payment to the 
dependents of a member at  death. This \rould be calculated 
on the unit basis and ~vould increase with the time a unit 

Mr. Ferdinand Bush 

managing director of H. I). Pochin 
Towards the end of 1933 the firm 

\ 
has been held : Up to five years, six to ten years, eleven to 
fifteen years, over fifteen years (maximum). The rate may 
be slightlv higher with each succeeding unit taken up, no 
count being taken of benefit drawn; (c) the possibility of 
making a sash payment to members reaching the age of 65- 
only those who have dra1r.n no heliefit during fifteen years to 
be eligible. ' 

Mr. C. B. WOODLEY, in outlining the proposals, spid that 
the ideas were not only their own, but some were from 
members themselves. The members of the committee had 
taten a long view and to his mind it should really become 
an investment fund. Trade was becoming more lively, and 
in the last few weeks they had had some good applications 
f w  men--one or  two in the nature of L750 per year-and they 
had received a letter from one company to say they were 
Pleased with the recommendation made to them. That 
resulted in members being taken off the fund and the fund 
benefited as  a result. 

- 

Society of Public Analysts 
Forthcoming Papers 

THE next meeting of the Society of Public Analysts lvill be 
held on Wednesday, May I ,  a t  the Chemical Socifty's Rooms, 
Burlington House, Piccadilly, W.1, a t  S p.m., ahen  the 
following papers will be read : " 4 'rystalline Putrefaction 
Product of Toxicological Significance," hy G. Roche Lynch; 
M.B., F.I.C., and R. H. Slater, L).C'c., Ph.D., F.I.C.; < ' A  
Simple Form of Micro-Counter," by T. E.  Wallis, B.Sc., 
F.I .C. ;  " A  Colorimetric Method for the Quantitative 
Measurement of Rancidity," by Magnus A. Pyke, B.Sc.; 
" The Determination of Total .4lkaloids in Cocoa," and 
" The Determination of Cocon Matter in Flour Confec- 
tionery," by U. D. Moir, M.Sc., F.I.C., and E. Hinks, B.Sc., 
F.I.C. ; '' Colour Measurement of Oils and Other Liquids," 
by E. R. Bolton, F.I.C., M.I.Chem.E., and I<. A. Williams, 
B.Sc., F.I.C. 

-- 
TAE twenty-fifth annual May Lecture of the Institute of 
Metals will he delivered by Professor M7. L. Bragg, F.R.S., 
on Wednesday, May 8, at 8 p.m. The  lecture, which ~vil l  
be entitled " Atomic Arrangements in Metals and Alloys," 
is to be given in the Hall of the Institute of Mechanical 
Engineers, Storey's Gate, Westminster, S.7y.1. Free tickets 
of admission can be obtained from Mr. G. Shalr. Scott, 36 
Victoria Street, London, S.W.1. 

Obituary 
son of the late Mr. W. J. 

Bush, founder of the 
firm of W. J. Bush 
and Co., Ltd., whose 
death, a t  Bexhill-on. 
Sea, was reported last 
~veek, represented the 
company in Scotland 
from 1908 until 1916, 

, when he returned, to 
-London upon h i s  
appointment as  general 
manager. Six years 
later he was elected to 
the Imard, on which he 
continued to s e 1- v e 
until the time of his 
death. 

MR. H. STANLEY 
POCHIN, J.P., who died 
a t  his home a t  Croft 
House, Croft, Leices- 
ter, last week at  the 
age of 58, was formerly 

and Co., Ltd., of Salford. 
1Tas absorbed by English 

Clays, Lovering, Pocliin and Co., Ltd., Lord Abercon~vav 
being appointed-chair- 
man and Mr. Stanley 
Pochin becoming a 
director. He  joined 
his brother, Mr. Frank 
H. Pochin, in connec- 
tion with the Standard 
Engineering Co., Ltd., 
soon after the found- 
ing of that company, 
in 1894, and was joint 
managing director and 
afterwards sole mana- 
ging director on the 
death of his brother in 
1930 Since 1912, Mr. 
Stanley Pochin had 
been associated with 
t h e  Croft Granite, 
Brick and Concrete 
Co., Ltd., and he was 
the moving spirit in 
Cornish Mine Supplies, Mr. H. Stanley P0chin 

I.td., a t  St. Austell. Recently, he undertook the directorship 
of Cortonlvood Collieries, Ltd., near Barnsley. 
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Inventions in the Chemical Industry 
Patent Specifications and Applications 

THE f ~ l l o w h g  information h prepared from the Official Patents Journal. Printed copies of Spccificiltions accepted may be obtained 
from tire Patent Oflie:, 25 Southampton Buildings, London, W.C.2, a t  1s. each. The numbers given under " Applications for  

Patents are tor reference in all correspondence up to the acceptance of the Complele Specification. 

Sulphonic Acids 
SaLI~lloNIc acid dt,rivatives I~aving not less than 10 carbon s t u n ~ s  
produced by treatn~ent of aliphatic mol~ohydric alcol~ols such as 
are producod by reduction of fatty acids with su lphonat i~g agents, 
followed by t rea t~nrnt  with u sulphite,' are used in  hair washes. 
I n  an  example a sulpl~onic acid derivative is prepared by treating 
with concentrated sulphuric acid alcohol produced by reduction 
of lauric acid, separating t l ~ c  resulting sulphuric acid ester and 
heating a s o l o t i o ~ ~  tllereof with sodium sulphite to convert t l a  
sulphuric est1.r into IL R I I I ~ I I O I I ~ C  acid. See specification No. 418,664 
of E. Franz. 

Stannous Chloride 
I N  extracti~lg tin fro111 ores by the une of a solid cl~loridisin!: 

agent. sucll ax C ~ ~ C I I ~ I I I  cl~loride, the ore i~ first preheated R I I ~  

chloridiaat~in~~ tllen effected say a t  700-800" C,  wit11 volntilisa- 
tion of stannot~s chloride, in  t h i  preRenee of a reducing gas sucl~  
as carbon 1111,nnxide or producer gsa introdi~ecrl as such to t l ~ e  
reaction zollr aft*,r the preheating step. The process may he 
carried out in a ~r~ul t ip le  hearth furnace, preheating of the or r  
Iseing effected in tlw uppet pa1.t of the furnace and admixtore of 
chloride aird treat~nent with retluciflg gas takir~v place on t l ~ c  
lower heartha. E:tcess of the chloridisitlg agen? may bb ~ ~ s e d .  
It is stated that I~yilrogen, water gas or coal gas are l.ess effective 
as redncing agents tllan carbon  non no side. SIY specification KO. 
412,273 of L .  A. \Vood and Britisll American Mines, Ltd. 

Applications for Patents 
(April 4 to 10 inclusive.) 

STABL~ CELLULOSE NITIlATES, ~nanuhct~~rt. .-E. Berl. 10453. 
HYDROI:AEBON LIQUIDS, refining.-Bunnah Oil Co., 'Ltd. 

(Allan), and B. C. Allibone. 10891. 
DYEING, ETC.. TEXTII.E MATERIAI.S.-E. I.  du Pont de Nernours 

and Co. (Unlted States, April 6, '34.) 10864. 
~UINOLINE DERIVATI\'ES manufacture.-L. S. E.  Ellis. 10590. 
CONVERSION OF CAIIBOY )DISOLPHIDE t o  s~~Iphur.-Gas Light and 

Coke Co. and R. R .  Griflith. 10659. 
BASIC CHROMIUM SIIIIPHITE, manufact11re.-J. R .  Geigy A.-G. 

(Germany, April 9, '34.) 10484. 
MUNOAZO DYESTUFFS, manufacture.-J. R. Geigy, A . 4 .  (Ger- 

many, Avril 9. '34.1 10595. 
I N S O L ~ ~ L R  D ~ S A Z O ' ~ Y E S T U P F S  manufacture.-L R. Geigy A,-G. 

(Ger~nany, April 9, '34.) 10596. 
1)rsazo D Y E ~ U F F S .  man~~fncture.-J. R. Gcigy A,-G. (Ger- 

Inany, April 12, '34.) 10597. 
SHal,r;n MATEIIIAI.~ fr(1111 highly polymeric conlpounds, manufac- 

ture.-W. W. Groves. 10972. 
SOLIITIONN OF I'OLYACILYLIC ACID BITIIILE, manufacture.-W. W. 

Groves. 10973. 
KETO-DICA~B~XYLIC ncrns, ETC., mat~ufacture.-W. W. Groves. 

11120 
STABLE MIXTURES of chlorophyll-containing products, produc- 

tion.-P. R. Gruter. 10799. 
READILY-SOLUBLE COMPLEX~TREOPHYI.LINE COMPOUNDS, making.- 

P. -R. Gruter. 11143. 
FORMALDEHYDE, ETC., OXIDATION PRODUCTS, making.-Gutehoff- 

nnngshutte Oberhausen A.-G. (Germany, April 7, '34.) 10842. 
CONCENTILATED AQUEOIJS SOLUTIONS of the follicnlar hormone, 

obtaining.-F. Aoffmann-La Roche and Co., A,-G. (Germany, 
Nav 17. 'R4.\ lfl9R2 - - . . . - - -. 

GLYCEROL 'MONO-LACTATE, manufacture.-Howards and Sons, 
Ltd., and 8. H. Lock. 11123. 

AOYJATED POLYALKYLENE POLYAMINES, preparation.-I. G. Far-  
benindustrie. (Germany, April 7, '34.) 10727. 

HALOGENATED ETHERS, rnan~~factllre.-I. G. Farbenindustrie. 
(Germany, April 10, '34.) 10829 and 10930. 

IIIGH~.Y-CONCENTRATED NITRIC ACID, production.-Imperial 
('hen~ical Industries, Ltd., and G. P. Davies. 10641. 

ACID-RESISTANT SILICON-IRON CASTING, pr0dlletion.-Isabellen- 
lliitte Ge?. and F; Heosler. (July 5, '34.) 10857. 
' D ~ e s ~ u w s . 4 .  Y. Johnson. 10609. . 

ACID nYEsTUFFs of the anthraquinone series, manufacture.-- 
J. Y. Johnson. 10699. 

CATALYTIC OXIDATION of unsaturated alcohols.-Naamlooze 
Vennootschap de Ratasfsche Petroleum Maatschappij. (United 
States, April 18, '34.) 11167. 

SYNTHKTIC RESINS, production.-Naamlooze Vennootschap In- 
dnstrieele Maatschapplj v.h. Noury en van der Lande, (Hol- 
land, April 18, '34.) 11171. 

CERA~~IC-LIKE n ~ ~ ~ c ~ s s . - X a a ~ ~ ~ l u o z e  Vennntllbchap Muat- 
hclrappij tot Betteer en Exploltatle vat) Octror~icn. (Francc, 
Apfll 11, '34.) 10820. 

Zrxc, r1istillatinn.-Kational ~Smclting Co., Ltcl., and S. Rob- 
son. 10543. 

HYDRGCARBO~~ PRODUCTR by destructive hydrogenatinn, produc- 
tion.-H. E. Potts (Internutional Hydrogmation I'atentl; Co.). 
10556.10557. 

Ih 'TsaasnIA~~s of stable diazoin~ino products, etc., manufac- 
ture.-Bf. A. T. Rogers. 11172. 

DRY 1 1 1 ~ ~ ~ 1 1 ,  preparation.-Rubber-Latex-Pnerier-(lompagllie 
Saamlooze Vcnnootscllap and BI. J. Stam. 10800. 

COHVERTIN~: MILKY LIQI:IDY, ETC., into finely-divided solid co11- 
dition.-ltubber-Latex-Poeder-Co~npagnie. Naamha!ze Vennnot- 
.;chap and M. J. Stam. 10801. 

CONVERTING METALLIC ALUMINIUM with l~ydrogcr~ chloride.- 
Rrihrclretnie 8.-G. (German)-, April, 24, '34.) 10890. 

ICs~ecs OA POLTOYCLIO ALCOHOLS, ma11ufact11re.-Scllering-Kahl- 
I,aun~ A,-G. (Germany, April 7, '34.) 10877. 

1 : ~ - ~ I A X I N O B E N Z E N E .  manufacture.-Soc, of ~Cl~c~nicnl  Indus- - .  - 
try in basle. j ~ n i t z e h a n d ,  April 12, '34.) 10486. 

IXnIcoIn DYESTUFFS, maullfncture.-Soc. of Chenlical Industry 
in Barle. (Switzerland, April 20, '34.) 11122. 

ConTrxa o r  MacNEsIua. ETC.. with aIu~ni~~ium.-J. Stone and 
Co., Ltrl., and G. R. ~ e h s t e r :  10844. 

INCREM~KG Yt1.n in catalytic synthesis of aliphatic hydrocar- 
11nns.-Studien- und Ver~vertungsgeii. (Germanj, April 25, '34.) 

Complete Specifications open to Public Inspection 
CONCENTRATSD MILK COPSTITUEKTY, prod~ction.--Krafl.Pl~enix 

Cheese Corporation. Oct. 6, 1933. 23803134. 
PHOTOCR,!PHIC ANTI-HALATION LAYEES and filter layers, 11l~bllllfa~- 

tore.-I G. Farbenindustrie. Oct. 4. 1933. 25581134. 
B ~ A C N ~ & T A  AND h.ITliOCiEKO1TS FEIITILISERS frolrl dolomite, Illanll- 

facture and prodoction.-Kliiclter-n'erke A,-G. Oct. 2, 1933. 
261300 134. 

CHLOI~INE nmIvn1vBs of rubber.-Deutsrhe Gold- und Silher- 
Scheidcanstalt vorm. Roessler. Oct. 5 1933. 27556134. 

MAOHET STEELS containiug nickel, alI;millium, and chro1nium.- 
R. Hosoll A . 4 .  Oct. 4, 1933. 27869134. 

QUIPONRS, ~ ~ l n n ~ ~ f a c t u r e  and production.-I. G. Farhenindus- 
trie. Oct. 7, 1933. 27920134. 

CELLULOSE DERIVATIVES, n~anufacturc.-British Celanese, Ltd. 
Oct. 7 1933. 28296,34. 

CIII.&LOSE ESTEIIS, ~nanufacturc.-Soc. of Chemical Industry io 
Basle. Oct. 7, 1!133. 28559;34. 

RUBBER coMrosrr1oh.s and their n~annfacture.-E. 1. du Pont 
de 5eu1ours and ('n. Oct. 7, 1933. 28616134. 

ARTIFICIAL TEXTILES by the viscose process, ma11ufacture.-S. 
Sordelli. Oct. 6, 1933. 28769134. 

Specifications Accepted with date of Application 

PHGSPI~OBIC ACID, manufacture.-Dorr Co., Inc. July 2, 1932. 
426,392. 

l\loTHElt-oa-teanr, EFFECTS in artificial plastic substances and 
paints and lacquers, p~~oduction.-H. Hunsdiecker. 1Sept. 1, 
1933. 436,554. 

CF.I.LOLIISE: FIBRE particularly for ia~proving the  dyeing proper- 
ties thrreof. treatn~cnt.-De;&clle Il?drier!verlre A,-G. Sept. 
28, 19'2. 476,482. 

HYIIIIOXTDIPHENYLEN~ CIIMI'OUNDX and derivatixxes thereof, .. ~ ~ 

process for the n~nnufacturo.-I. G.. Fnrhenindustrie. Oct. 5, 
1!132. (Cognate npplicnt~ons, 27172j33 and 27173133.) 426,403. 

WATIIL-INSOI,UBI.K AZO DYESTWPS. proems for the nmnufacturo. 
I. G. Farb~nimlustrie.  Oet. 5, 1!132. 426,564. 

Var .c~srs ixc  aL!Bssr:, process.-J. R. Ingram and Rubber 
Service Laboratories Co. 9fct. 7, 1933. 426,649. , 

CHLORHYDR~NS, process i o r  the ~ ~ t a ~ ~ ~ ~ f a e . t ~ l ~ e . - N a a l n l n ~ ~ i ! l ~  
Vmnontschar, (I? Rataafsche petrol cur^^ Vaatschappij. Feh. 
27, 1933. 4~6,619. 

SOLPIIHWTKD HYDROGEN and the like in gases, lnethod of and 
apvaratus for detecting.-R. Korgate. Mag 23, 1934. 426,378. 

SULPHUR by means of reduction of gases containing sulphur 
dioxide, process for producing.-A. 11. Lind1)lad. June  12, 1934. 
420,455: ' 

Srrr.pHun hy rethtcing sulphur dioxide. process for prodocing. 
A, R. Lindblad. June  12, 1934. 426,456. 
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Weekly Prices of British Chemical Products 
Review of Current Market Conditions 

'I'HEI~E are no rll;lnges to report in market prices this week. Unless otherwise stated the prices below cover fair quantities net 
null nahrd at sellers' works. The Easter holidays have had a quietenlug effect on ~narket conditions generally. 

General Chemicals 

ACETONE.-LONDON : £65 to ;E68 per ton; SCOTLAND : £66 to f68 
ex wharf, according to qnantity. 

ACID, Ac9mc.-Tech. 80%, P b  5s. to £40 5s.; pnre 80%, 
a 9  5s.; tech., 40%, £20 5s. to £21 15s: tech., 60%, 
£28 10s. to £30 108. LONDON : Tech. 809 £38 5s. $0 
$40 5s.; pnre 80%, $39 5s. to $41 5s.; telh., 4 i k ,  £20 5s. t o  
k22 5s.; tech., 60%, £29 5s. to  831 5s. SCOTLAND : Glaclal 
98/100%, £48 to £52; pnre 80y £39 5s.; tech. 8006, £38 5s. 
d / d  buyers' premises Great iiitain. MbNcHESTER : 80%, 
commercral k39. tech. glacial, $52. 

ACID, ~o~~c.-)Conlderclal granulated, $25 10s. per ton; crystal, 
$26 10s.; powdered £27 10s.. extra finely powdered, £29 10s. 
packed in 1-cwt. b&s, carriaie paid home to buyers' premises 
within the United Kingdom in 1-ton lots. 

ACID CHROMIC.-loid. per Ib less 2&%, d /d  U.K. 
ACID' CITRIC.-lltd. per ~ b .  i 'ss 15%. MANCHESTER: 11id. 
A C I ~ :  CRESYLIC.-Y~/Y~%, Is. 8d. to 1s. 9d. per gal.; 98/100%, 

2s. to 2s. 2d. 
ACID, FORMIC.-LONDON : £40 to £45 per ton. 
ACID, H s ~ ~ t o c ~ ~ o ~ ~ c . ~ S p o t  4s. to  6s. carboy d/d accordin to 

pnrlty, strength and legality. SCOTLAND : Arsenical qa!ititg, 
4s.; dearsenicated, 5s. ex works. fnll wagon loads. 

ACID, LACTIC.-LANOASHIRE: Dark tech., 500/ by vol. £24 10s. 
per ton; 500, by weight $28 10s: 80% boy weight '248. pale 
tech 500 6 vol., £";'500/, by ;eight, 233; 807 'by /eight, 
£53;"edif1ee, 50% by vol., 241. One-ton lot: ex works, 
barrels free. 

ACID, NITRIC.--~~' Tw. spot, El8 to £25 per ton makers' works, 
SCOTLAND : 80" £24 ex station fnll truck loada. 

Ann, OXALIC.-LO~DON : £47 17s. 6d. to £57 10s. per ton, accord- 
ing to packages and position. SCOTLAND : 98/100%, £448 to 
£50 ex store. MANEEESTER: £49 to £54 ex store. 

Acrn SULPHDRIC.-SCO~LAND : 144' quality, £3 1%. 6d.; 168', 
87; dearsenicated 20s. per ton extra. 

ACID, TARTARIC.-Is. 6er lb. less 5%, carriage paid for lots of 5 
cwt. and upwards. MANCHESTER: 1s. Otd. per Ib. 

ALUM.-SCOTLAND : Lnmp potash, £8 10s. per ton ex store. 
ALUMINA SULPKATE.-LONDON : £7 10s. to fB per ton. SCOTLAND : 

£7 to £8 ex store. 
AMarONIA A N H Y ~ R u U S . - ~ ~ O ~  10d per Ib. d / d  in C linders. 

S C O T ~ N D  : 10d, to 1s. coGnine;s extra and returnabqe. 
AXMONIA L r ~ n ~ n . - S c o m ~ ~ :  80' 2td. to 3d. per lb., d/d. 
AMMOSI& BIEER0MATE.-4d. per 11;. d/d U.K. 
AMmoNIuM CARBONATE: SCOTLAND: Lnmp BO per ton; 

powdered, £33, in 5-cwt. casks d /d  buyers: premises U.K. 
AMMONIDM c a ~ o ~ I ~ e . - L o m o N  : Fine white crvstals. £18 to £19. 
-- (See also Salammoniac.) 
AXMONIUM CHLORIDE (MDRIATE).-SCOTLAND : British dog tooth 

crystals, £32 to £35 per ton carriage paid accordinR to qusn- 
tity. (See also Salammoniac.) 

ANTIMONY O~IDE.-~~OTLAND: Spot, £34 per ton, c.i.f. U.K. 
ports. 

A~TIMONY So~p~rne.--Golden, 6Hd. to Is. 3d. er 1b ; crimson, 
1s. 54d. to Is. 71d. per Ib., according to qu$ity. ' 

ARSP.NIC.--LOEDON: $16 10s. per ton c.i.f. main U.K. ports for 
imported material; Corniib nominal, £22 10s. f.0.r mines. 
SCOTLAXD: White powdered, £23 ex wharf. MANwEsTER: 
White nnwdered Cornish. &22 10s.. ex store. -.-- ~ . ~ - -  ~ 

A R ~ & ; ~ - s & H I ~ E . - Y ~ o w ,  is .  5d. to'ls. 7d. per Ib. 
BARIUM CHI.ORIDE.--£~~ per ton. SCOTJAND : £10 10s. 
I%ARYTES.-$6 108. to a per ton. 
rlrauLPHIle OF  LIME.^^ 10s. per ton f.0.r. London. 
HLEACHINO POWDER.-Spot, 35/37%. $7 19s. per ton d /d  station 

in casks, special terms for contract. SCOTLAND : '£8 in 516 
cwt. casks for contracts over 1934/1935. 

noRAx COMMERCIAL.-Granulated, £14 10s. per ton; crystal, 
81k 10s.; powdered, £16; finely powdered, $17; packed in 
1-cwt. bags, carriage paid home to buyer's premises within 
the Tlnit~d Kinedom in 1-ton lots. .... ~ -~ 

CADMIUM S U L P ~ E ~ - ~ ~ .  2d. to 3s. 6d. 
C ~ m n m  CHLORIDE.-SO~~~ 70175% spot, £5 5s. per ton d /d  

station in drums. 
CARBON BIBULPHIDE.--430 to £32 per ton, drums extra. 
CARBON  BLACK.^^^. to 4fd. per Ib. LONDON : 44d. to 5d. 
CARBON TETFLAEELORJDE,-SCOTLAND : u 1  to B 3  per ton, drums 

extra. 
CHROMIUM Oxl~s.-lOgd. per Ih., according to quantity d /d  

U.R.. green 1s. 2d. per Ib. 
C R R O M E T ~ N . - C & ~ ~ I  3td. per ~ b . ;  liquor, d l9  10s. per ton d/d. 
COPPERAS (OREEN).-S~OTLAND : £3 15s. per ton, f.0.r. or ex works. 

CREAM OF TARTAR.-£3 198. per cwt. less 21%. LONDON : 17s. 
per cwt. SCOTLAND : £4 2s. less 2+0/ 

~1NlTRoToLuE~E.-66/68' C.. Yd. per I ~ P '  
U I P H E N Y L G U A N I D I N E . ~ ~ ~ .  M: pel' ib. 
F~RMALDEHYDE.-LONDON : £25 106. per ton. SCOTLAND : M%, £25 

to £26 ex store 
IODINE.-Resublimed B.P., 6s. 3d. to 8s. 4d. per lb. 
LAMPBLACK.-245 $0 248 per toll. 
LEAD ACETATE.-LONDON : White, £34 10s. per ton; brown, £1 per 

ton less. SCOTLAND: White crystals, E33 to W5; brown, BL 
ner ton less. MANEEESTER: White. £35: brown. £33. , , 

LEA; NITRATE.427 10s. per ton. 
LEAD, RED.--SCOTLAND : P24 to £%3 per ton less 24% ; d /d  buyer's 

works. 
LEAD, W H I ~ . - S C O ~ N D  : $39 per ton, carriage paid. LONDON : 

W6 10s. 
LITHOPON&.30%, £17 to £17 10s. per ton. 
~LA~NESITE.-SCUTLAND : Ground calcined £9 r ton, ex store. 
MhTHnLATED SPIRIT.41 O.P. industrial, '1s. 5 r t o  2s. per gal.; 

pyrldinised industrial, 1s. 7d. to 2s. 2d.; mineralised, %. 6d. 
to 3s. Spirit 64 O.P. is Id. more in all cases and the range 
of prices is according to qnantities. SCOTLAND : Industrial 
64U.P.. la. 9d. to 2s. 4d. 

.\lCKEL ~ ~ i t 0 ~ 1 l : n  S~LI'EATE.--~~Y p r  ton d/d.  
~ ~ I C K E L  ~ULPHAIE.-~~!J  per ton d/d.  
Pu~xor..--7~d. to Bed. per Ib. fur delivery up to December 31. 
I'OTIRH, CAGSTIC.-Lo\~oN. A42 per ton. YANCHESTBR: £38 w 

$40. 
PoTAssmM B1cH~oxAm.-Cryatala and Orsnnlar, 5d. per Ib. less 

5% d d U.K. Discount according to qnantity. Ground, 
5td. LONDON : 5d. per Ib. less 5'7 with discounts for con- 
tracts. SCOTLAND : 5d. d/d U.K. :; c.i.f. Irish Porta. MAN- 
CHESTER : 5d. 

Pornssmnr CHLORATE.-LONDON : £37 to £40 per ton. S C O ~ N D  : 
999 ;loo%. oowder. W7. MANCHEBTER : £38. 

P O T A S ~ ~ U M  ~ E R ' o M A T E . ~ ~ .  per Ib. d /d  U.K. 
POTAS8lUM IODWE.-B.P., 5s. 2d. per lb. 
POTASSIUM NIRATE.-SOOTLAND : &fined granulated, J?Z9 per ton 

c.1.f. U.K. porte. Spot, £30 per ton ex store. 
PoTrssruM PERMANOANATE.-LONDON : loid. per Ib. SCOTLAND : 

B.P. crvstals. 9d. MANEEESTER: B.P.. 103d. 
PoTassIuaa ' P R U ~ ~ I A ~ . - L O N D O N  : yellow; 8G. to 84d. per lb. 

SCOTLAND : Yellow spot, 83d. ex store. MANCEasTER : Yellow, 
8)d. 

SAI,AMMONIAC.-F~~~~ lump spot, fAl 17s. 6d. Per ton d /d  . . 
barrels. 

SODA ASH.-58% spot, £5 12s. 6d. per ton f.0.r in bags. 
SODA, Cnvsnc-Solid 76/77° spot £13 17s. Bd per ton d /d  st& 

tion. SCOTUND: Powdered b8/99%, £ l j  10s. in drums, 
$18 5s. in casks, Solid 76/77", £14 12s. 6d. in drums; 70/73%, 
£14 12s. 6d., carriage paid buyer's station, minimum 4-ton 
lots: contracts 10s. ner ton less. M A N C I I I W I ~  : a13 fi. to 
£14 'contracts. 

SODA C R Y ~ T A L ~ . - ~  ot £5 to f6 68. per ton d /d  station Or OX 
depol in 2-ewt. gain. 

SODIUM  ACETATE.-^^^ per ton. LONDON : £22. SCOTLAND : m. 
SODIUM BICARBONATE.-Refined 8 ot £10 10s. per ton d /d  station 

in bags. SCOTLAND : Refine1 rlcrystallised £10 15s. ex quay . - 
or staion. MANCAESTER : £10 108: 

SoDIua B ~ c ~ ~ o ~ ~ ~ ~ . - C r y s t a l a  cake and powder 4d. per lh. net 
d/d U.K. discount according to qnantity. Anhydrous, 5d. per 
Ib. LONDON : 4d. per lot less 5%,fpr spot lota and 4d. er Ib. 
with discounts for contract qnantltIes. MANCHIC8m : fd. Fer 
Ib. basis. SCOTLAND: 4d. delivered buyer's premises mth  
concession for contracts. 

Sonmm BI~ULPHITE POWDER.--GO/~P%, £18 10s. per ton d/d 
1-cwt. iron drums for home trade. 

SODIUM CARBONATE, M O N O H Y D ~ T E . - ~ ~ ~  per ton d/d in minimum 
ton lots in 2 mut. free bags. Soda crystals, S c o m ~ o  : £5 
to E5 5s. per ton ex quay or station. Powdered or  pea 
quality, 7s. 6d. per ton extra. Light Soda Ash £7 ex qnay. 
min. Cton lots with reductions for contracts. - - 

SODIUM CHLORATE.-W~ 10s. per ton. 
SODIUM CHROMATE.-~~. per Ib. d /d  U.K. 
SonIUM HYPOSULPEITE.-SCOTLAND : Large crystals English 

manufacture, £9 5s. per ton ex stations. min. &ton lots. Pea 
crvstals. £14 10s. ex station. 44011 lots. MANmBTER : Commer. 
ciil £10 5s. photographi6, £14 10s. 

~oD1va'  META s I ~ I c A T E . - ~ ~ ~  per ton, d / d  U.K. in cwt. bags. 
 ODIUM IODI~E.-B.P., 6s. per Ib. 
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SODIUX I\UUIIE.-LONDON. spot, £18 $0 $U) per ton d/d station 
In drums. 

SODIUM PERBORATE.-100,,, 9fd. peralb,  d /d  in I-cwt. drums. 
LOXDON : 10d. per Id. 

SODIUM PEOSPHATE. -~~~  per ton. 
SODIUM PHUSS~ATE.-LONDON : 5d. to bid. per Ib. SCOTIAND : 

5d. to 53d. ex store. MANOHESTER : 5d. to a d .  
SOLPWB.-E9 15s. to £10 per ton. SCOTUND : £8 to £9. 
SODIUM SILICATB.-L~~~ Tw. Spot £8 per ton. S c o m m  : £8 10s. 
SODIUM SULPHATE (GIAUBER SALTS).-& 28. 6d. per ton d l d  

SCOTLAND : Engl~sh material $3 15s. 
SODIUM SULPHATE (SALT CAKE).-Unground Spot 2.9 128. 6d. per 

ton d id  station in bulk. SCOTLAND :  round quality, £3 5s. 
uer ton d:d. MANCHEYTEB : £3 2s. 6d. 

S o ~ i u x  . S ~ L P X ~ E  -solid 60/BL%  spot,^ ;El0 15s. per ton d / d  in 
drums; crystals 30/32%, +L( per ton d /d  in casks. SCOT- 
LAND : For home oonsumptlon Solid 60/62% £10 5s.. broken 
60/62y £11 5s.; crystals, 3 6 1 3 2 ~  £8 7s. kd., d/d) buyer's 
works 'gn contract, min. 4-ton log. SpoL solld 5s. per ton 
extra. Crystals, 2s. 6d. per ton extra. MA~.CHE~TER : Con- 
centrated sol~d, 60/62%, E l l ;  commercial, 52 2s. 6d. 

SGDIUM Su~Pni~e.-Pea crystals spot, PI3 10s. per ton d /d  sta. 
tion in kegs. Commercial spot, £8 15s. d/d station in bags. 

S ~ L ~ H A T E  OF COPPER.-MANCHEYTER : £14 15s. per ton f.0.b. 
aULPAUR CHLORIDE.-5d. to 7d. per Ib. acoordlng to quality 
SCLPHUR PRECIP.-B.P. £55 to 260 per &n aceord~ng to quaniitg. 

Commercial, £50 to £55. 
V ~ ~ ~ 1 ~ l o n . - P a l e  or deep, 4s. 5d. to 4s. 7d. per Ib. 
ZINC C H L O N ~ E . - S C O ~ A N D  : British material, 98%. £18 10a. per 

ton 1.o.b. U.K. ports. 
ZINC SULPHATE.-LONDON : e l 9  per ton. Soomrm : £10 10s. 
ZlN0 SULPEIDE. -~~~ ,  to 18. per lb. 

Intermediates and Dyes 
ACID, Bmzorc, 1914 B.P. (ex Toluol).-1s. 9&d. per Ib. 
ACID, GAMMA.-Spot, 4a..per Ib. 100% d / d  buyer's works. 
Acln, H.-Spot. 2. 41d. per Ib. 100% d /d  buyer's works. 
Acm NAPETHIONIC.-~~. 8d ner Ib. 
ACID NEVILLE AND ~ I i T l i e k . - ~ ~ o t ,  3s. per lb 100% 
ACID: SuLPHn~n1c.-Spot, (Id. per Ib. 100% d/d'buyers8 works. 
Ah l l lN~  OIL.-Spot 8d per Ib., drums extra, d/d buyer's works. 
ANILINE SALTS.- dot. id .  per Ib. d id  buyer's works, casks free. 
BENZALDEHYDE.-Spot; 1s. bd. per l'b., packages ex tk .  
BENzIDlNz BASE.-Spot, 2s. 5d, per Ib., 100% d /d  buyer's works. 
BENZlDINe HCL.-2s. 5d. per Ib, 
p CRE~OL 34-5' C.-2s. per Ib. in ton lots. 
m-CRESOL 98/100%.-2s. 3d. per Ib. in ton lota. 
L)ILHLORANILIYE.-Is. l l ld .  to 2s. 3d. per Ib. 
1)1a~emYLAN1Ll~E.-Spot, 1s. 6d. per Ib., package extra. 
I ) m l ~ n o u e s a ~ ~ . - 4 d .  per Ib. 
DIN1TRCToLCENE.48/5~o C. 9d per Ih.; 66/66' C., Olid. 
DlNlTKOCHLOHBENZENE, S O W D ( . - ~ ~  per ton. 
DI~~HENYLAM~NE. -S~O~,  2s. per Ib. d i d  buyer's works. 
a-NAPHTIIOL.-Spot, 2s. 4d. per lb.', d / d  buyer's works. 
~~-XAPHTHOL.-S~O~,  £78 15s. per ton in paper bags. 
~~-XAPHTHYLAMINB.-SPO~, l l i d .  p r  Ib.. d /d  buyer's works. 
[ ~ - S A P ~ T H ~ L A M I N E . - S ~ ) ~ ~ ,  2s. 9d. per Ib., d /d  buyer's works. 
O-~- ITRAN~LIXE. - -~~~ .  l ld .  per Ib. 
~ - ~ ~ T R A N ~ ~ N E . - ~ ~ o ~ ,  28. 7d. per Ib., d j d  bnyer's works. 
p-HITRANILINE.-SPO~, Is. Ed. per Ib., d i d  buyer's works. 
h ' r~no~~hme . -Spo t ,  41d. to 5d. per Ib.: 5-cwt. lots, drums extra. 
~-~.~RONAPHTEAL~E.-~~. per Ib.; P.G., 11). Odd. per lb. 
Sonlux NAPHTHIONATE.-Spot, 1s. 9d. per Ib. 
o-TOLUIDINE.-9td. to lld. per lb. 
~-TOLU~DINE.-~R.  Ild. per Ib. 

Wood Distillation Products 
ACETATE OF LIME.-Brown, £8 10s. to £9. Grey, £12 to £14. Liquor, 

brown. 30° Tw.. Ed. Der gal. MANOHESTER: Brown. El l :  , . -  
nrev. £13 10s. 

ACEGC'ACID, TECHNICAL, 40%.-217 to £18 per ton. 
Cnrnro~r .  -E5 tn 210 ner tnn. - . -. .. . - -. . - . -- . - - - - 
WOOD ~~EosoTE.-~nr~fi ied~-3d.  to 18. 6d. per gal. 
WOOD NAPHTHA, MlRcl~LE.-28. 6d. to 38. 6d. per gal.; solvent. - - 

3s. 3d. to 48. 3d. per gal. 
WOOD TAR.-£2 to £4 per ton. 

Coal Tar Products 
ACID CARBOUC.-Crvstals 7fd. to 81d. per Ib.; crude, 60'8, Is. l id .  

tb 2s. 24d. perVgal. MANCHEWER: Crystals, 73d. to Ed. per 
Ib.; crude, 2s. Id. per gal. SCOTLAND : 60's 2s. 6d. to 2s. 7d. 

AOTD C~ssn1c.-90/100~ 1s. Ed to 2s. 3d. r p l . ;  pale 98%. 
is. 6d. to 1s. 7d.; ' iccordi to speciEation. LONDON: 
98/1000/ Is. 4d.; dark 9?/9'1 Is. S c o m n n :  Pale. 
99/100$: la. 3d. to 1s. 4d.'; dark, 9?;99%, Is. to Is. Id.; high 
boiling acid, 2s. 6d. to 3s. 

BENEOL.-At works, erude, 81d. tn 9d. per psl.: standard motor, 
Is. 2d. to Is. 24d.; 909 ,  1s. Sd. to Is. 3(d.; pure, Is. 64d. to 
I S  i d .  LONDON: llotor. 1s. 2;d. SCOTLAND: Motor. 1s. 61d. 

CRE~SOTE.-BS.I. ~~ecif icat ion stindard, 54d. to 5fd.'per &I. 
f.0.r. Home, 33d. d/d. LONDON: 43d. f.0.r. North; Bd. Lon- 
don. MANCHERTER : 4Ed. to 55d. SCOTLAND : ,Specification 

oils, 4d.; washed oil, 4fd. to 41d.; light, 41d.; heavy, 4fd. 
i n  dl,? 
I- 

krranm.-solvent 90/1600/ 1s 6d Lo 1s. 7d. per gal . 95/160% 
1s. 6d.; 99%, i id .  to Ps: 1d. i o m o n :  ~olvent, ' is. a d .  t6 
la. 3fd.; heavy, Ild. to 1s. Ofd. f.0.r. SCOTLAND: 90/160%, 
1s. 3d. to 1s. 3fd.; 90/leOg, lld. to Is. 2d. 

NAPHTHALENE.-PU~~~E~ cryatiis, £10 per ton in bags. LON- 
DON : Fire lighter quality, 63  to £3 10s.; 74/76 quality, £4 
to JS1 10s.; 7ti/?8 quality, £5 10s. to $6. SCOTLAND : 40s. to 
50s.; whizzed, 70s. to 75s. 

PITCH.-Medium soft, 40s. per ton. LONDON: 45s. per ton, 
f.0.b. East Coast port. 

I'~RlDIh~.-90/140, 6s. to 8s. 6d. per gal . 90/180, 2s. 3d. . 
Tomo~.-90g, 1s. Ild. to 2s. per gal.; *;re, 2s. 2d. 
XYLOL.-Commercial. Is. Ild. to 28. per gal.; pure, 2s. Id. to%. 2d. 

Nitrogen Fertilisera 
SULPHATE OF Anm0NIA.-£7 5s. per ton. for neutral quality basis 

20.60/ nitrogen delivered in 6-ton'lots to farmer's nearest 
statiA. 

CYANAMIDE.-£$ 5s. per ton delivered in (-ton lota to farmer's 
nearest station. 

NITRAIE OF SODA.-47 12s. 6d. per ton for delivery to June 1935 
in &ton lots, carriage paid to farmer's nearest statibn 10; 
~naterial basis 15.5% or 16% nitrogen. 

NITRO-CEALE.-E~ 5s. per ton to June 1935 in 6-ton lots carriage 
paid for material basis 15.5% nitrogen.' 

CONCEYTRATED COMPLETE FERTILIXERB.-~~O 5s. tO £10 178. 6d. 
per ton acmrding to percentage of constituents, for delivery 
up to June, 1935, in 6-ton lots carriage paid. 

SITHOGEN PHOSPHATE FERTILISERS.-£10 5s. to £13 15s. per ton. 

Latest Oil Prices 

LONDON. April  LINSEED 615 was steady. Spot £23 (small 
quantities) ; May, £20 i s  6d. ; June-Aug., ~ 2 0  ' 15s. ; Sept.. 
Ijec., £21 is. 6d., naked. SOYA BEAN OIL was quiet. 
Oricntal (bulk), April-May shipalent, £22 15s. a ton. RAPE 
OIL was inactive. Crude extracted, £32; technical refined, 
f3? Ills., nakrd, ex wharf. C O ~ ~ O N  OIL was steady. Egyp- 
tiall crude, £24 10s.; refined co~r~inon rdible, £28 10s.. and 
deodorised, f30 10s. a ton, naked, ex mill (sn~all lots £i 10s. 
extra). TURI'ENTINB was firmer. American, spot, 60s. 6d. a 
cwt. 

Hu1.1.-LINSEKD OIL.-Spot, quoted £21 2s. 6d. per ton; April. 
$20 126. (id.; Xay-Ang., £21; Sept.-Dee., £21 7s. 6d. COTTON 
OIL.-Egyptian, crude, spot, £2.5; edible, refined, spot. 
£27 10s.; tecl~nical, spot, £27 10s.; deodoriscd, £29 10s.. 
nuked. Parn KERNEL OIL.--Crude, f.ln.q., spot, £19 IOs., 
naked. GROUNDNUT Onl.-Rxtracted, npot, £32; deodorised, 
£35. F ~ I B E  OIL.-Extracted, spot, £31; refined, £32 10s. 
SOYA OIL.-Extracted, spot, £26 10s.; deodorised, £29 10s. 
per ton. CAYWR OIL.-Pllar~nacenticd, 408. 6d. per cwt.; 
first, 35s. 6d.; seconds, 32s. Gd. COD OIL, f.0.r. or f.a.8.. 
25s. per cwt. Trl~~~.~T1x~.-A1nerican,  spot, 52s. per cwt. 

Forthcoming Events 
LONDON 

May 1, 2, 3.-Iron and Steel 1nr;titote. Anunal meeting. Sjm- 
posium on the Welding of Iron and steel. Annual dinner, May 
2, Connaugbt Rooms, Great Queen Street, London. 7 p.m. 

May 1.-Society of Public Analysts. 8 p.m. Burlington House, 
Piccadilly, London. 

Nay 1.-Society of Chemical Industry (Plastics Group). Annual 
general meeting. 7.30 p.m. Federation of British Industries, 
21 Totbill Street, London. 

May 2.-Chemical Society. Ordinary scientific meeting. 8 p.m. 
Burlington Rouse, Piccadilly, London. 

BIRMINGHAM 
Apr. 30.-Electrodepositors' Tecbnical Society. "Power Supply for 

Electroplating with Particular Reference to Rectification." A. 
Smart and A. L. Williams. 1.30 p.m. James Watt Memorial 
Institute, Gt. Charles Street, Birmingham. 

May 2.-Midland Metallurgical Societies. "The Newer Alloy Steels 
used in Automobile Work." S. A. Main. 7 p.m. James Wat,t 
Memorial Institute, Great Charles Street, Birmingham. 

W L L  
Apr. 30.-Hull Chemical and Engineering Society. Annual general 

meeting. 7.45 p.m. Municipal Technical College, Park Street, 
Hull. 

SWAWSEA 
Hay 4.-Swannee Technical College Metalhlgic~l Society. Ann~~al  

meeting. 0.45 p.m. Technical College, Swansea. 
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Beet Sugar Industry 
Employment of Alien Chemists 

A SUGGESTION that the Council of the Institute of Chemistry 
should inquire into employment of aliens in the United 
Kingdom beet sugar industry, upon nhich the report of the 
Greene committee of inquiry was issued on April 10, was made 
on April I I  a t  the annual meeting of the Liverpool and North- 
Western Section of the Institute. The matter was raised by 
Mr. E. Gabriel Jones, Deputy City Analyst, who said that 
the discussion of the report would give the Institute Council 
an  opportunity of inquiring into the allegations that the 
chief chemists and other executive oficers in many of the 
beet sugar factories were aliens. If this was found to he 
correct the Council should make a vigorous protest. '' There 
must surely he enough British chemists to fill these positions. 
I believe the processes were origi~ially run by Dutch chemists, 
and they were perhaps necessary at  first to show us how it 
was done. The industry has now been running long enough 
for our own chemists to he emploved." .4 resolution was 
approved asking the Council to mike the inquiry. 

Trade Conditions in Finland 
A Decline in Imported Chemicals in 1934 

A DECLJNE in the value of imported chemicals is reported in 
a memorandum o n  overseas trade conditions in Finland in 
1934 issued hy the Department oi  Overseas Trade. The 
decline is reported to he entirely due to a reduction in pur- 
chases of sulphur for the sulphite cellulose industry from 
68,500 tons in 1933 to 61,goo tons in 1934. Many of the 
sulphite cellulose mills have now set up  plants for the pro- 
duction of sulphur from ore supplied by the Outokumpu 
copper mine. Imports of sulphatc of alumina for the paper 
industry increased from 6,800 tons in 1933 to 7,100 tons in 
1934 and the value from I:mks.7.5 million to Fmks.g.8 million. 

Improved industrial conditions are clearly reflected in the 
expansion of the import trade in metals, which in value 
reached a figure last year only slightly less than the 1929 
level. Pig iron imports in 1934 were 52,000 compared with 
 IS,^ tons in 1933, while sheet iron imports rose from z r , m  
tons in 19.3; to 33,ooo in 1934, the import trade in pipes 
increasing from i,mo to 11,400 tons. 

From Week to Week 
IMPERIAL CHKMICAL INI)USTI<IF;S, LVD., Ilave given £5,000 to 

King George's Jubilee Trust. 
M. WILLIAIII CHARLES HRIKSOK, of Rock Ferry, Rirkenhead, 

Cheshire, a formrr director of Evans, Sons, Leschrr, and Webb. 
Ltd., of Lisrrpool, left £10,G09. 

A CuNl~OrTDnll FACTORY was blown up at Decines, Isere on 
April 20. An engineer's body was found eiohty yards away, 'that 
of a woiunn en~ployec fifty yards away, andnthere was apparently 
one otllcr cnsunlty. Tllree buildings aerc wrecked. 

I<DISllwCl~ UNI\7ERSITY CHEMICAL S o m m  celebrated it* 
diamond jubilee on April 20, hcing under the impressiun that it 
was founded only 60 years ngn. 111 the course <of the wlebra- 
lions Professor James Keudall informed those assembled tlist 
the original foundation of the society went hack to 1785 

THE ESPOILT AND RE-EXPORT from Prance of aluminium in 
various forn~s 1s temporarily prohibited, by a decree published 
on April 19, in the "Journal Officiel." The decree pursues the 
Governn~ent's policy of conserving the coantry's defensive re. 
sources. 

A PnOcRlrss REPORT 1188 heen issued by the Duffield Iron Cor- 
poration, stating that the commercial-size unit of plant was com- 
pletpd on April 20, and that drying fires are being applied in 
preparat,ion for the phnt's operation next month. Mr. Duffield 
is satisfied that the operation of this full-size unit of plant vill 
establish the claims originally set forth for the economic pnl- 
dnction of iron and steel. 

TIII COUPONS null ON MAY 1 of the Potnsh Svndicnte of Ger. 
Inany 25-Year Sinking Fund Loan 7 per cent. bonds, series "A" 
and "H," may be presented at the countinn ho~nr  of J. IIenry 
Scl~roder and Co., 145 Lendenllnll ~tre6.C London. Sl~ould 
holdcrs claim in London the dollar value of ihe coupons, this will 
be converted into sterling at  the huving rale for s i ~ h t  exchan~e 
on tlle day of presentation, tsxrept that the rate r u l i n ~  on April 
26, 1935, will he applied to all coupons presented prior to that 
date. 

THE NUMBER OF PLlNTATIORS of Indinn rubber in the last year 
in India was 4,637, covering an area of 253,427 acres. This is a 
slight decline as cornpnred with the previous year. The total 
production of raw rubber [luring the year was 12,915,OOQ lb. 
The exports of rubber bs sea during the year amorinted to 
17,200,000 Ih. as compnre;i u~~ith 7,000,000 Ib. in thr previous 
yenr. Of thc exports, the United Kingdom purchased 20 per 
rent., Straits Spttlrntenta 45 prr cent., Ceylon 21 per cent., and 
Germany 2 per cent. Of the total trade, Rurma accounted for 
60 per cent., Madras 34 per cent., and Travnncore 6 per cent. 

Sur.wu~t is orodncrd in Canada from pyrites and in the form 
of sulphuric wid from waste smeltrr gases. Production in thesp 
forms totallerl 51.537 tons, of whiclr 5,501 tons were cont,aincd 
in pyrites and 45.805 tons in snlphuric acid. S o  pyrites is being 
directly minrd as snch at thr prest~nt t.ime. btit l;vritrs concen- 
trates which are separated froin copper snlphides i t  Rustis and 
the Aldermac mines, Qnebee, and at l l ~ e  Rritannin mine, Rritish 
Coluntbia. are sold to Canadian nnrl foreign Consumers. Part of 
the concentrate from the Rritallnia 1nint3 is exported to the 
Tacoma s111e1ter for US? as a fluxing ~nnterial. Sulohoric acid 
ir  made from waste smelter Rases at  the Trail nnd Copper Cliff 
srn~ltrrs. Ti1e1111,ntnl s ~ ~ l p l i t ~ r  is n l ~ o  I~ving recovered from 
smelter gases at Trail. 

AN onnEn HAS RECN PILONOUNOEU by tlic Court of Sessions 
confirming the reduct,~on of capital of the Scottish Crntral Glass 
Works, Ltd., Kelliebank, Allon, from fZ00,OOO to S100,0lJ0. 

THE LolDON OFFICE of I<hodc~, llrydon and Youatt, Lid., 
Stockport, is now at  28 Victoria Street, Wvstminster, S.W.1 
TIi,, t~~le]ilio~ie number is still Victoria 5948. 

Trrs I?lc~h'nr.rr MEDAL baa l>ren awarded to Albert Einstein 
a,nd Sir Ambrosc Flen~ing for il~eir work in t l ~ c  fields of relatitivitv 
and w.ire1ess rcsenrcl~ rcspeeiis<~ly. I t  is announczd that $l,W(l 
(t200) will I,e paid to each rtl '  i11e scienlists from the Franklin 
?ilcda1 1711nd created by Mr. Ha~onel Jns~~ll .  

AT THE A N N U A L  MEETINO of t11e Tl~nrsis Sulphur and Copper 
Co., Ltd., the cl~ainnan, Mr .  8'. 1'. Rutht>rford, announced 
that the directurs had decided to embark, in a small way, on the 
~.xtraction of gold and silver Ilp the cyanide process from gossan. 
The directors have decided to proceed wit11 the erection of one 
unit of plant. 

Two MEN wexs OVERCOME shortly after entering a kiln at 
the fireclay works of Steelr Ilrothers and 'Sons, Edinburgh, on 
April 17, and subsequently diccl. The: nlnnager, making his usual 
round of inspection, found t l ~ r  nlen, who had entered the kiln 
to fix electric lamps in propamtir,n for 1tig11t work. T l ~ e  cause of 
the tragedy has not been nscertaincd. 

AN IMPORTANT STEP in thc study of cancer was announced on 
April 22 by Dr. L. F. Fieser, of llarvnrtl University Research 
Laboratorv. ill nn address to Ole Organic Cl~emistrv Division of 
the ~mei ican  Cl~emicnl Societv. HI.' declared that he and his 
associates had sucreeded in l~&rrl t~ri~~g polynuclear hydrocarbons 
by disintegration of chemical cnmponnds normally found in the 
bbdy, which have the poaer of producing cancer in animals. 

THI: ORnLNAilY OEKERIIL MEET.IX<: of the Rubber Growers' 
Association (Incorporated) was held on April 16 at  the offices, 
Fenchurch Street, London. Mr. James Fairbairn, chairman of 
council,  aid that one of the Innst important committees was the 
Tcchnicnl Research and Dex-elopn~ent of Kew Uses Committee, 
presided over by Sir Herbert Wright. 

AN AGREEMENT has heen reached in principle between the 
Franco-German Potash Syndicate and the Spanish producers. 
Spanish producers will receive an export quota of abont 14-16 per 
cent. in thc s~ndicate, which will then comprise practically all 
producers in 1i:orope. About I~alf of the Spanish quota, or 
nln~ost, 8 per cent. of the total exports of the syndicate, will accrue 
io t l~e  leading Spanish prodocer, the Union Espanola de Explo- 
sivos, and thr main pnrt of the balance to the Potasas Ihericas 
S.A., the second largest producer in Spain. 

CAN,+nA's AnnEsTos ~ R o ~ l l c T l o ~  dr~ring December totalled 
10,616 tms,  as against. 20,240 tons in November, and 17,653 tons 
in December, 1933: Exports of ashcstos in December totdled 
15 03i tons, ns cnnipared with 18.504 tons in November. Prodnc- 
tin'n rluriop last yenr declined sligl~tlv front 158,367 tons, valued 
at  $5.211.171. to 155,1)80 tons ($4,936,326). A chnnge in the 
svstern of mining during 1933, by one of the large operators, from 
111:. open pit to II1e hlork-caving 111ethod Iiss resulted in a sub. 
slential savil~g in mining msts. Considcrnhle research work on 
asbestos has been carried on at the Xational Research Labor%- 
tories, Ottnwn, and the specifications for a standard testing 
nmrhine, as developrd 11y the National Research Council, has 
been accepted by the ashestas producers. 
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Company News 
Alexander Duckham and Co.-The report for 1934 shows a gross 

prulit of l'l5'2.li!17, against flP9,453 in 11133. The directors reroitl- 
 end a final dlv~dend of 8 per reut., I I I P I < I I I ~  12 per cent. for the 
\ear. 

Magadi Soda Go.-A trading profit of 22,881 is shown for 1934. 
Tll~a cotupares wrth a comparable profit of *-M),942 in 1933, so that 
afler cl~arges, fees, expenses, and ~nterest,  and crediting 25,522 
l ro~n provision for contingencies, the net loss is 213,068, against 
21,434 a year ago. 

Shawtnigan Water & Power Do.-The statement of earnings and 
expenses lor llle quarter ended iifarch 31 sl~ou,s a gross revenne of 
$3.118,!175 against 4;2,!116,779 last qoarter. Operating expenses 
atnuunte~l to *I.:172,XI4, fixed cltarges 01,023,476, leaving a surplos, 
before allowlng for deprecii~tton and tax, of $722,686. 

Goodiass Wall and Lead Industries.-A dividend of 6 per cent:, 
less tax, is announced on Ihe ordinary sllares for 1934. This 18 

an increase of I per rent. on last (.ea~.'s div~dend. The 1032 +vi. 
<lend rvas 8 per cenl., nltile '2 per'vent. u.as pair1 fnr the Ixevlolls 
thirteen n~ont118. 

Newton, Chambers and Go.-Aflrr tl!aLirtg allowances for depre- 
cialtoa and prnvidll~g l'35,IKK) for arrrl~ed liabi!ity in respect of 
old accident rases, tilere is a profit, of 185,754 for 1934 (againsl 
$43,289) mating with the antount llrought in 8148,892. A final 
dlvi,lend'of 10 per cent. is declared, nlaking 12f per cent., against 
73 per cent.; C85,000 is placed to cal,ital sinlilng fund aperial 
reserve, leaving to carry forward 264,515. 

Dunlop Rubber Go.-For lhe year 1034 a profit of $l,G87,7M), is 
reported, comp:~red with £1,512,866 a year ago. The aunt of 
$578,415 is brought forward. giving an availal~le total of .P2,266.102. 
The transfer to tax reserve is raised fmtn 2403,956 to 2550,0fKl, and 
the o r d ~ n a r ~  dividend repealed a t  8 per rent., less tax. A further 
SI~I I I  of 2250,Oo la placed to dividend eqrlalisation reserve, $100.000 
ti) contingeories reserve, and the carry-forward is raised to $588,682. 

Beckitt and Sons.-An incrr;ise in profits is reported fro~l! 
f1,149,31M in I!)% l o  tl.lfil.034 in 1934. I n  addition, 111s acconnt~ 
sltow a credit of 274,370, re[,resenl.ing appreciation of investments, 
aeainst $27 365 a venr ago. A trannfer of 2100,000 is made tn 
$;neral rese;ve, and 274,310 is placed to inveslment reserve. T l ~ e  
ortllnary dividend and I,on~is again total 224 per rent., and, alter 
allowrng $115,000 as boons to employ&s, a s ~ ~ r p l ~ ~ s  of $149,792, 
against 2147,140, is rar r~ed forward. 

BabcDek and WUcox.-The balance of profit available for appro- 
prlat~on for 1934 is shown at 2421,762, compared with £242,179 for 
l93R. The contribution to staff f ~ ~ n d s  i~ raised from $16,916, to 
21!1,819, and after peferehce dividend requirements and the 
ordinary dividend of 8 per rent., the snm of f25.000 is transferred 
to the dividend equalisation fnnd, from which respective transfers 
of £125,000 and 250,000 were made to revenue in 1932 and 1933. 
T l ~ e  carry.forward IS up from 223,388 to 244,406. 

Rio Tinto Go.-The report for 1934 states that profits total 
2484,132, compared with £530,070 for 10.73. The former figure is 
struck after charging f101,632 of the estimated cost of labour silr- 
plus to production requirements, and the report 'records a reduction 
in this burden, the comparative. 1933 charge being 4X43,143. The 
1934 charge, however, 1s shown less $27,958 as trbnsfer from tax 
provision. Expenses, taxes, fees, etc.. absorb 2281,139, against 
8253,716. Debenture charges take 2148,479. Of this amonnt, a 
sum of 669,007 refers to "amount of debenture redemption applied 
to writing down plant and other assets, less fl2.404 transfer of 
ships' reserve account no longer required. The preference dividend 
requires $81.250, and the carry-forward is redoced from $40'2,868 to 
6376,732. No ordinary payment has been made since 1930. 

New Companies Registered 
Edward Hack Ltd  69 Famngdon Road. London.-Registered 

March 30. Norhinal 'Eapitsl $10.000. Chemists, druggists, cbemi- 
eal manufacturers and dealers. Directors: Edward Hack, Dorothy 
Hack. 

Allied Colloids (Bradford) Ltd.-Registered March 59. Nominal 
capital 61.000. Manofactu:ers of and dealers in chemicals. gases, 
d r u g ,  medicines, oils, colours, dyes. A subscriber: Edgar A. 
Swift, The Gables, New Close Road, Sbipley, Yorks. 

John Wylde Ltd.-Registered April 6. Nominal capital 810,000. 
Drungists drr;ggists' sundriesmen, chemists, oil and colour men. 
A s:bscriber: Norman Baker, Portland House, Basinghall Street, 
London. 

Marvea Pmducts, Ltd., 103 Cannon Street, London.-Registered 
April 10. Nominal capital B,000. Chemists; druggists, dve mann- 
factnrers and dealers in drugs. Directors: Arch~bald .W. G. Scaife 
and Norman W .  Scaife. 

Alfred Johnson and Son, Ltd.-Registered April 23. Nominal 
capital $100. Manufacturers of and dealers in earthenware, 
potterg and ceramic ware, clay, coke man~~factnrera, cbemiats, elec- 
trical and mechanical engineers. A subscriber: Ernest J. Burrows, 
29 L p d h u r s t  Road, London. 

LiVeWol Eleotro Plating Co., Ltd 14 North John Street, Liver- 
pool.-lleglstered March 30. ~ o m i u a l  capital £1,500. Electro, 
nirkel and cllromium platers, bronzers, oxidisers. Directors: 
E':dward I. Uugtnore, Harrold U. Parry, Chas. T. Perry. 

COIby Basic Slag Ltd.-Registered April 5. Nominal capital 
285,OW. hlanufactl:rers, protluccrs, treaters, grinders and crushers 
of,  and dealers in basic slag; mnn~~facterers of and dealers in sul- 
phate of anlmonla, snper-phosphates. A sobscriher: .losepl H. G. 
lintnpl~ries, "Woodside," 18 Oakllill Road, Asl~tead, Snrrep. 

Caledonian Drug Co Ltd 125 New Bond Street, London.- 
Rep~stered April 1. iVo&inal :apital f5,000. Manufacturers of and 
dealers in chemicals, drugs, merlicines. Ihio.chemicals, bacteriological 
~~reperntionr; ancl prodnctq, toilet reqttisit,es and preparations, per- 
fumes. Dirictors: Adam Clark, Harry Berry. 

Sponcel Ltd IVoldham Road, Hromley, Kent.-Registered 
Marc11 301 A'or;inal capital 25,000. Manofacturera of viscose and 

, vellnluse; nmuufacturing cliemists and  druggist,^. Directors: John 
1,. H ~ ~ c l ~ a n a n ,  Roger I'ears, doan Defaucamberge, Str Thomas 
'hylur. 

InstNment Engineeling Company, It&.-Regixteretl Marc11 30. 
Nominal rapital P1,000. Erectors and inslallers of ~ I I H L ~ I I I I I ~ I I I S  iu 
/)nlI~r I I ~ I I I S ~ S ,  I1Ias1 f~!rnaces mines, engineering a r ~ d  cllelnical 
a,alt%. 1)ireclor~: Arlllur sWe;t, lifi Virtnria St,reet, S.\ll.l ; Arthur 
C:. Angell, Iloy C. W. Bryant. 

J. H. Wiseman and Company, Ltd., S~llfolk HOIISP. 8 La~lrenve 
J ' o ~ ~ n t ~ ~ e y  Hill London.-Registered hlarch 28. Notltinal capital 
Xl,O(lo. To ai:iluire the business of J. H.  Wisemall and Co.. 
chemical a l~d ~ e n e r a l  mercltants and agents, i~oporters a ~ u l  ex. 
pqrters 01 and dealers in a11 chemiral and general prod~~r ts .  
D~rector: Joseph H. Wiseman. 

GravBl Machines Ltd., 34 New Nnrth Street, Hn11111rn. W.C.- 
lleglstered April 15: Nominal capital S1,OMI. Tr, arqllire the Illlai- 
,less nf a bottling production and clie~nical engineer carried it11 Ilv 
('lifford B. Harlep, at 34 and 35 New North Street. Hnlborn. Metal- 
founders, pattern makers. Direct,ors: Vlifford l3. Harley, Mrs. DIX~S 
N. Harley. 

Uniaoc Reagents Ltd. 10 Adelaide Street. Swansea.-Registered 
NIarcli 29. ~omil:al c&ital 24,000. To mat~ulae t~~re ,  sell. buy 
and deal in all Iiinds of chemicals and chemical l~rodocts, and any 
veanents floocolators materials, solulions and ~~lllstances used in 
I,l"';fyini, filtering, Bhicliening and recovery provewe8 and treat- 
u~ey~l nf ~fflnents and sewage. Dirertors: G. R. Aeron-Thomas, 
Noel G. Thomas. 

Commercial Solvents (Great Britain), Ltd.-Registered April 15. 
Xoln~nal capital f200,OOO. Mannfart~trers and importern of and 
clealers in organic solvents of all kinds, including b~itvl alr~ol~ol. 
acetone, amyl alcohol, ethyl alcohol and propyl alcohol, organic 
eaters of all kinds, including am71 acetate, hut71 acetate, propg- 
laretate, et,hvl aretate, hutyl hntrrate and b n t ~ l  propnovate, 
nrganic or inirganic chemicals: distillem, extractors. A snhscriher: 
P. n'asserman, 27 Melrose Avenne, T~ondon. 

W. & J. Blossop. Ltd.-Registered April 18. Nominal capital 
8120,000. Tar distillers, tar spraying contractors, tar granting con- 
tractors, t,ar macadam manufacturers, concrete glazed t,ile mann- 
farturers: proprietors and n~an~~facturers  of aoper tar, vitar, vitar. 
niac. flnidphalte (liquid bitnmen) l , i t ~ ~ m ~ ~ l s i o n  phaltnm and pre. 
serve1 mamlfactnrers of antomatic galtqes and roal tar machines: 
agents' for the Powrcleer apparatus. Directors: Henrv Rtephenson. 
York Hoosr. Rnedean Crescent, Roehampton, S.W.16; Art,h~lr 
Rideal, Ralph TV. Willsdon, Prank P. Willsdon. 

Books Received 
Official Publications 

Bulletin oi the  Imperial Institute. Vol. XXXII. No. 4. 1934. 
London: John Murray. Pp. 144. 3s. 6d. 

Economic Conditions in British Malaya to Deeember 20th. 1934. 
Bg A. Hartland. London: H.M. Stationery Office. Pp. 66. 
2s. ad. 

The Investigation of Atmospheric Pollution. Report on Ohserva- 
tions in the Year ended March 31, 1934. London: H.M. 
Stationery Office. Pp. 108. 5s. 

Chromium Steels. Ry Richard Henry Greaves. London: H.M. 
Stationery Office. Pp. 319. 7s. 6d. 

Chemical Trade Inquiries 
The following trade inquiries are abstracted from the " Board 

of Trade Journal." Names and addresses may be obtained frorn 
the Department of Overseas Trsde (Development and Intelligmce), 
35 Old Queen Street, London, oS.W.1 (quole reference number). 

Prance.-An aeent established at St. Amand-les-Eaux (Nord) 
wisbes to obtail: the representation, on a commission basin, r.f 
United Kin~dom manufacturers of rdours for ceramir indnstrv. 
transfers for porcelain, etc., chemical products apd pharmace~~tical 
specialities. (RPf. No. 376.) 
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OLEUM (all strengths) 

Sulphuric, Battery, Dipping, 
Muriatic, Nitric, and Mixed Acids. 

SPENCER CHAPMAN & MESSEL Ltd. 
With which is amalgamated WILLIAM PEARCE & SONS. Ltd. 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 
Telephone : RoyPl 1166. Works: SllveMm, E.16 

Telegrams: ' ' H ~ o r i c  Fen, Landon." 

THE SCLENTIFIC GLASS-BLOWING CO. 
(MANCHESTER) 

EXPERTS FOR ALL KINDS OF SPECIAL 
DESIGN APPARATUS IN SODA, PYREX, 
JENA AND OTHER LEADING RESISTANCE 

GLASSES. OUARTZ AND VITREOSIL. - , .  
Colorlmeter and Nessler tubes wlth fused on bottom 
can be made to any length and diem. op to 50 mjm. 

PYROMETER & COMBUSTION TUBES IN PYTBAGOBAS 
COMPOUND ; gas tight at 1,4OO0C. maximum heating 
temperature 1,750°C. Lisl with full particulars on application 

SOLE ADDPESS: 

12.14 WRIGHT STREET, OXFORD ROAD, MANCHESTER 
'Grams:" Sorlet " Mancheater. 'Phone: ARDniek 1126. 

LACTIC ACIO 
S U L P H O . N A T E D  O I L S  

TANNERS' MATERIALS 

BOWMANS (WARRINGTON), LTD. 
CHEMICAL MANUFACTURERS 

Mom h n k  Worh : : : N w  WIDNES. 

BRITISH ASSOCIATION OF 
CHEMISTS 

Unemployment Insurance. o m  ~ x o , ~ o  p i d  ant 

Legal Aid. Income Tax Advice. Appointments Bureau 

W& for p w u s  to 1- 

C. B. WOODLEY, a EMPIRE HOUSE," 
C.R.A., F.1.S.A. 175, PICCADILLY, 

h e r d  h t a r y  B.A.C. LONDON. W.1 

'Phone : Regent 6611 

FOR SALE 
(U. per word midmom 18 words. S or mow lM?rtiOM lid per wmd Psi 
meltlon. L41;pence extra 18 chaked when repllea ad addrtssed to box 

Numbers.) - 
HARCOAL, ANIMAL and VEGETABLE, horticultural, C bprning, filtering, disinfecting, medicinal, insulating; 

also lumps ground and granulated; established 1830; con. 
tractors to H.M. Government.-THOS. HILL-JONES, LTD.: 
'I Invicta " Mills Bow Common Lane, London, E. Tele. 
grams : "  ill- Jbnes, Bochnrch, London." Telephone : 
3633 East. 

'Phone 98 Staines. 
UNMETAL Werner Mixer, Pan 32 in. by 27. in. by 18 in. G .  Trinle Granite Refiner. 26 in. bv 12 in. Carter Tacketed 

Double kction Paste ~ i x e ;  I ton capacity: 
HARRY H GARDAM AND CO., LTD., Staines. 

YDRAULIC PRESSES AND PUMPS. Large stock in H Londo, Price quoted for adapting and erecting.- 
'THOMPSON AND SON, Maria Street, Millwall. 

ACUUM Mixing Pan, tilting, silver lined, 30 in. x 30 in., v steam jacketed, . mixing gear. C. F. Davis, Ltd., Hatcham 
Road, Old Kent Road, S.E.15. New Cross 1147. 

WANTED 
(ad. per word; mintmnm I8,worda: 3 or more Inaertiona. Itd. per word per 
tn8enlon. YIxpenee extra 18 charged when replles are addrswd to box 

Numbers.) - 
RINDING of every description of chemical and ather G .  mater~als for the trade with improved mills.-Taos. 

HILL-JONES, LTD., " Invicta " Mills, Bow Common Lane, 
London E. Telegrams: " Hill-Jones, Bochureh, London." 
Telephone : 3633 East. 

E D W A R D  RUSHTON, SON AND KENYON (Established 

t\";E!ioneers8 Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND MACHINERY. 

York Hoke, 12 York Street, Manchester. 
Telephone: 2517 and 2518 Cmtral, Manchater. 
Telegrams : "Russonken, Manchester." 

And Bardon Chambers, 13 Infirmary S t m t ,  L e d r  I. 
Telephone : 36154. 

ACKS after Chalk, Chemical etc.,, wanted. Best s .  prlces pald. . Write John Braydon, Ltd., Bidder Street 
Mills, E.16. 

T RADE GRINDING of every description, all chemicals 
and other materials. Modern Plant, finenesses up to 

300 mesh. Goods collected, warehoused, and re-delivered to 
your customer. Export Packing Department. Please let us 
send for 5 cwt. sample from your works for free grinding. 
HIBBERTS, LTD., Trade Grinding Division, Octagon Works, 
Vicarage Road, Battersea, S. W. I I. Telephone : Battersea 
6666 (six lines). 

ANTED Sifter and Mixer, I cwt. capacity. Must he 
' W i n  good condition and low price. Replies to Box No. 
1670, THE CHEMICAL AGE, 154 Fleet Street, London, E.C.4. 
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