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EDITORIAL

X-Ray Research

E are publisling this week the first part of the

\x/ address given by Prof. (i. L. Clark when the
Grasselli Medal was presented to him by the
American Seetion of the Society at New York so long
awo as November 4. We owe an apology not only te
Prof. Clark for the delay that has taken place but alo
o onr readers for withholding from them for so long
an interesting paper describing ten years of important
rescareh. Prof. Clark is well known as one who has made
# profound study of the application of X-ray research to
mdustrial purposes : he has, of course, done much more
than this for he has been a pioneerin X-ray investigations
senerally, but i is thiy aspect of his work that specially
appeals to a journal that is mainly concerned with applied
chemistry. It is about thirty-eight years since X-rays were
di~covered and they have been familiar phenomepa for
the greater part of that period but we think it has only
ieen possible to make use of X-rays in industry during
the last ten years or so. The introduction of this new
device has brought about almost as great a benefit to
wankind as the intrediction of the microscope did a
few centuries ago. It is said that the human eye can
see objects as small as the tenth part of a millimetre
and that by the aid of the microscope we can see objects
a thousand times as small as this. X-rays do not
mdeed enable 15 to see objects a thousand times as
~mall as the tiny objects that can be seen by a powerful
microscope ; it is not quite clear that when we come to
~such minute proportions we are not reaching the limit
when objects cease to be objects, but if we cannot see
them the expert in X-rays can tell us from his observa-
tions how they are placed in space and how far they are
distant from each other. It is supposed that in a mole-
cule of Hy0, a hydrogen atom is distant from the oxygen
atom about -000,000,1 of a millimetre so that we are
now engaged in investigating spaces and distances about
4 thousand times as small as microscopic spaces and
distances. Possibly we shall never see the atom or the
electron but already we can see their paths in space,
count them, and measure them. Prof. €lark gives us &
most interesting and simple account of the new methods
of testing the safety of metal castings, of weapnns such
as fencing foils, and other metallic objects, and of

finding out the goodness or badness of metal springs
and storage batteries. X-rays have bheen used with
conspicuous success to investigate the composition and
the corrosion of many alloys and the constitution of
minerals, including those highly complicated substances.
the natural and the artificial silicates. They have
enabled Prof. Clark and those privileged to work with
him to throw further light on to the chemistry of paraftin
waxes, india-tubber, and cellulose. In publishing this
paper we regret that several charming and interesting
illustrations that Prof. Clark was able to show to hig
andience were found unsuitable for reproduction in
print : nevertheless there are many illustrations that
we can reproduce : enough to provide good cxamples
of Prof. (lark’s work and to make the readers of his
paper wich for more.

Rubber and Research

Ruhber is one of those allied industries into which
the chemist is only slowly penetrating, so slowly indeed
that the industry at large has not yet realized the help
he can give it. At least this is the deduction we draw
from the statements we read about the possible aban-
donment of the Rubber Research Agsociation. Yet'the
processing of rubber, starting from the very moment
it is tapped from . the tree, is essentially a chemical
operation, just as its formation in the plant, by polymer-
ization of isoprene derived in its turn from glucose by
the union of two decomposition products with three and
two carbon atoms respectively, s one of those biochem-
ical syntheses whose full understanding may lead us
to all sorts of new conquests. The rubber industry is
in the doldrums owing to excessive over-production,
with the consequence that rubber is selling at an un-
economic price. Had the reverse happened, that is.
under-production, a synthetic ruliher would ere now
have heen in general use. What is lacking seems to be
more numerous uges for rubber in quantity, and the
failure to find these may be in part due to the nature of
crude rubber. Much interest has therefore attached to
a material called Revertex, which is essentially am
evaporated and partly purified latex. It is being used
instead of benzene-rubber sclutions for dipping pro-
cesses, after much researclf has produced special methods.

v



26 (HEMINTRY

of trestment, for instanee, with dev stean «t 55
when the volufion confuins 60629, solids and is free
from atr bulibdes,  An sdvaptage s that thicker films
ean be applied in quicker succession and finished by
thorangh drying, dipping into a benzene solution of an
aceelerator, wnd vuleanized in hot wir at 120°. The uses
of thix Revertex are many, some of them in markets
previousiy inaes ble 1o rubber, bul we are not con-
veried to cunmerate them here : rather i3t our purpose
to ecmphasize that they, as well ae the materal itself.
have not heen arrived ut haphazard lut  as the
resply of systematic researeh inoa o enlloid (chemicul
laborutory. The ecarly history of rubber was told
recent)y in a most attructive way in a lecture delivered
before the members of the Tnstitnte of Chemistrs and
since. published in book form.  {t is strjking to find how
a1l the thousands of nttenipts to make some use of raw
rithber were hased on empirical methods and how the
final discovery of valeanization wus largely s matter of
chance.  Yet this reflects no discredit on the carly work-
ers, far they were in sdvanee of both thearv and practice
in handling materiuls of this type. The pivneers ju the
new plastic industry bave Bkewise broken new gronnd,

but their work has been simplitied and their progress
more 1apid hecause they have bad the previous know-
ledge of eolloid hehaviour to build npon. The potential-
ities of the plastic industry, so cloquently summarized
by 8ir Harry MacCGawan in hix after-lunch speech to the
Trade Assoctation the ather day, are growing greater all

the time, hut this is because the chemist is playing a
;,mdm;: art in the mdnstry, Phenal resing, benzyl
2 : \m\l restns, caseins, and ureas all have their
P al Belds of utility, which ofttivwes overlap: the

diversity of raw materials makes u diversity of prop-
ertiea some of which invention may be trusted to utilize.
The rubber indnstry must not abandon a single rescarch
m its adversity, rather must it redouble the cfforts,
seeing only that the recearel is of u practical und not an
academic charaeter,

Research in Australia

The subject of research has been very much in the
air of Jate. At a time when bankers arc busy men they
have found time to puuse for A moment to comment
on the usefulness of research and its inadequacy in this
country. The scientist is flattered ! Technical papers
have taken up the topic with zest and the publication
recently of the D.S8.LR. report. for the year came at
:he right time to give the subject a further hoost. Even
the correspondence of The Times bas been given an
added interest by a letter from Prof. Gibbs and Dr.
Underwood commenting on some aspects of industrial
research in this country that are frequently overlooked.
Let us hope this burst of enthusissm will continue—
it is all to the good of both chemistry and industry.
The manufacturer may take heart from the banker
and look upon research as & sound investment; the
scientist will continue to regard it as a normal and
cssential factor in progress. To whichever opinion
one subscribes, the new interest in research will be
welcomed, for, as we read recently, * the {act that science
is recognized as the foundation of modern society need
hardly be elaborated,” and if modern society is to
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remedv some of its present defects, the advance
seientific knowledge must be neoessanly a contribntin
factor. If research has been much in the air in Englanc
it has been carried on very usefully in Australia, an(
we have just read an addrees on the work of the Austra
lian Council for Industrial Research which was broadcas
last December from several Australian wireless station:
by the Rt. Hon. A. J. McLachlan, minister in charge
of the Council, In Australia, we learn, acientific
reccarch costs the Government less than £70,000 per
annum, which seems perhaps 4 small amount when one
compares it with the amount spent in other countries
notably America, where it has been computed that the
total funds voted to research by various industries ha:
reached the amazing total of £40,000,000 a year
Nevertheless the money has been well spent in Australia
and the investigations which the Council has been able
to pursue have already yielded some valuable results
The subjeocts tackled, being those of first importance,
are paturally concerned largely with the problems of
the agriculturist. If anyone ueeds to be assured of the
financial gains to be obtained from research here are
some striking examples. Plant diseases alone cause
an annual loss in Australia of £12,000,000 and it is
worth noting that “ bitter pit” in apples which has in
the past cost the exporter £100,000 a year may now
as the result of this research be reduced to negligible
proportions. A vaccine has been found which will
materially reduce losses from “ black disease * of sheep,
which has been estimated to cause an annual losa of
£1,000,000. An interesting investigation has dealt
with the Australian timber used for butter boxes.
Butter packed in such boxes in the past has developed
a “ wood taint,” and therefore wood has had to be
imported, Work in the Council’s Melbourne laboratory
has now produced & method of treating the Australian
timber to prevent the production of the taint, and in
future the necessity for importing timber will probably
not exist. When surveying research work abroad, one
is sometimes apt to forget that the major problems
may not be the same as l;%xose obtaining at horre, The
work in Australia soon brings us to a realization of the
diflerent conditions, for we learn that the most spectacu-
lar success has been achieved in the destruction of the
prickly pear. The invasion of this tropical weed
into a belt of some 60,000,000 acres in Australia has
made it one of the worst plant pests the world has known,
but the general establishment of the parasitic Cactoblaatic
insect has been followed with such success that the
plant has collapsed in Queensland and New South Wales.
Such a result, coming from the work of a few scientists,
will be of inestimable worth to agriculturists. One
can appreciate Mr. McLachlan’s words ‘. .. it is
impossible to express in pounds sterling the valne of the
results so far achieved, but it is very olear that itis many
times greater than the cost of the investigations.”
If we have perhaps harped a little on the financial
aspect of research, it is probably because we have been
impressed by some remarka made recently at Notting-
ham by Dr. Firth, in which he condemned the unbalanced
directorates of many businesses for being concerned only
with finamcial problems, the fundamental things to them
being the balance sheets and the dividends.
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A DECADE OF APPLIED X-RAY RESEARCH*
GRASSELLI MEDAL ADDRESS
By PROF. GEORGE L: CLARK

The applied acience of X-rays was born o that day in
1205 when the distinguished German physicist, Rintgen,
ohwerved in his darkened laboratory a brilliantlv
taminescent  screen, excited by mysterious invisible
Juys pmceedmg (mm the cathode- -ray tube with which
e was experimenting.  Until that moment this tube
~ermed  prosaically like scores of other cathode-rav
snbes which bad been operated in the course of many
vears in muny laboratories. In the keen reasoning of
tintzen's mind and in the interpretation of the newly
whscovered  phenomenon, how exciting it would have
e if in exultation he had eavisioned vustly improved
sud truly scientific metallurgical annealing processes bused
purely on K-ray research results, or the wonders of a
yustalline universe. ov a new chemistry and industry,
knowing well the ulumate architecture of matenal
things. But his thoughts were primarily on the tool
nselt rather than its uses, even though radiographic
chapnosis of the human body and X-ray photographs
of the interior construction of fahricated objects were
nirst made by him,

Bom in the Roéntgen laboratory, nurtured by Laue's
dcovery of diffraction of X-rays by crystals, by the
semarkable interpretations and predictions of Sir William
Bragg and his son, Prof. W. L. Bragg, the discovery of
the crystalline analysis of powders by Hull, and by
Debye und Scherrer, and by many other fundamental
cantributions, the applied science of X-rays still remains
the infant branch of the subject. As has been the case
~o frequently, practical applications had to follow
fundanmental pure research on the radiation, its gener-
ation, properties, and the interpretation of its inter-
action with crystals of pure simple substances. The
speaker has met frequently with the feeling upon the
part of intelligent industnal engineers and executives
that there is something very mysterious about X-ray
diffraction patterns and their interpretation in terms
of ultimate structure of materials and that the X-ray
resenrch worker is literally “seeing things.” As
niatter of fact, applied X-ray science is exxu:t]v what
the phrase states—the use of fundamenta) pnncxples
and laws of radiation discovered and established in
laboratories of physics and chemistry. There is some-
times & remarkable beauty in diffraction patterns, but
no more mystery than there is in the refraction of white
light by a glass prism into a rainbow of colours.

It was the good fortune of the speaker to serve
spprenticeship in X-ray science in a research laboratory
of pure physics under Prof. William Duane of Harvard
Uuniversity. Whatever may be the value of subsequent
contributions in the field of practical applications of
X-radiation, they have been made possible because

with X-radiation, the tool itself, was the
tirsg objective. While diffraction technique is quickly
acquired by the bovice experimenter, & thorongh
knowledge of the fundamental physics of X-radiation
is essential if be would use the method intelligently or

* Given beforc the American Bection on November 4, 1932, at
New York,

CHEMISTRY AND INDUSTRY

817

extend the practical utilization.  An imagination guide
by a Jmowledge of fandamentals, plus experience store
up with proper enthnsinsm, seem fo be essentinl require
menra in the field of applied X-ruy research, as it i
in all the more familiar areas.

Any atrempt to estimate the value of X-ray researe
and testing in industry during the pust decade woul
be foolhardy. Far too many factors are involved
including the possible saving of human life ax a resul
of asaurance of sonnd materialy of construetion, Th
method is still experimental, and the applications tor
recent. for snch an acconnting.  Furthermore, whe
would aftempt even to jruess what bas been the valu
in industry af xuch an instrument as the microscope
known and used during all these many vears ¢ Almos
as difficult would be an inventory of actual achieve
ments ; that is, the actual sucecersfu) use of X-ray dats
in production, leading to improvements in process am
product, and the evolution of new ones, the setting uj
of X-ray specifications for materials, the foundation o
patent claims and fundamental differantiations fron
prior art, and the pew approach to unsolved problem
upon which other methods have been tried in vain
It would not be difficalt to enumerate ax muny as 7
items in such an invenfory, from dircet vontact during
the past few years. BSuch an inventory inight ver
easily assume the proportions of a large Indusiria
encyclopredia. It would seem wiser therefore to brin,
to your attention bricfly u fow exwmples of problem
which bave been attacked by X-ray rescarch methods
primarily selected from recent investigations in our ow.
laboratory.

1t is well to nore at once that there are two princip.
types of applications of X-rays in industry. Thes
two types depend upon the use of two different propertie
of X-radiation, namely, absorption of the rays |
verying degree by different materials, and the diffractio
of the rays by material substances acting as grating
Upon the first of these properties depends the science ¢
radiography. Interior defects or heterogeneities are jus
as eastly disclosed in the body of a solid material a5 ar
the bones of the body, or foreign objects, or tumour:
or tuberculosis, and in these past few years the worl
has come to recognize and to appreciate the significanc
of industrial diagnosis by means of X-rays, just as i
recognizes the indispensability of X-rays in tho medict
diagnostic field. Sound castinga, sound welds, depeuc
ahle parts of equipment subjected to high temperaturc
and pressares, reliable automotive and aircraft part:
finished manufactured products of every kind properl
fabricated, coal intelligently classified and cleaned fror
non-combustible foreign material-—there can be n
migunderstanding or under-valuation of these achievc
ments. We Jook forward eagerly to the time when th
railroads of the United States will be equipped as
matter of course, as the German railroads are, wit
X-zay testing cars which can bo run alongside locomotiv
fire-boxes or boilers and test.them for incipient failar
Recent unqualified recoguition of X-ray radiograph
leading from boiler code revisions has made n; almos
imperative that welded p: vessels
in this country must: be subjected to X-tay examinatio
and accepted if a sound structure is disclosed. 1

B 2
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might Le mlemslmg to eall attention to the efforts made
by manufacturers of X-ray equipment to meet this now
oeed of dependable and elastic apparatus. Figs, 1
and 2 show some of this new industrial equipment which
liaa been tried and found not wanting. The value of
radiography in revising foundry and welding technique
alane is probably beyond the powers of the imagination,

Fia, 1
Vegt X-ray machine radiographing the Homoweld

Bvery X-ray laboratory is called upon to make sorue
routine or incidental mdlomuphl( examination. A
thorough acquaintance, therefore, with the laws of
absorption and with the proper relf\tionship of voltage
on the X-ray tube and wave length to the object under
investigation is bighly desirsble. Radiography is no
longer u purely empirical development because definite
nomerical dats, at least for steel, copper, brass, and

Fra. 2

aluminium, are now easily available. As examples of
the type of examination that is sometimnes required may
be cited studies of amall brass castings used in gun parts
for the United States Army. In Fig. 3 is shown a radio-
graph for such a piece indicating 2 lerge and dangerous
defect in one particular corner. Apparently the defeot
was due to a faulty casting technigue and the discovery
may, it is hoped, prevent the use of other similur defective
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pieces.  Another interesting study has been made of
stee] fencing foils. An accident caused by the failure
of u foil used in & University class led to a decision to
subject all such foils to test. The expectation was
that possibly two or three out of several hundred foils
might show some evidence of the internal defecta. Az
an actual fact, at least 90%, of the feils ware unbelievably
bad and their mse in fencing contests would iovolve
unnecessary risk. While thiz represents only a very
small item, the safety of human life is nevertheless con-
corped and rigid X-ray specifications must be set up. An
almost endless number of other examples might be cited
und ilustrated, but in view of the obvious advantages
of these practical applications it secms scarcely necessary
to extend the list. To-day there is absolutely no excuse
for the mse of grossly imperfect materials when their
detection snd elimination is 8o simple and straight-
forwnrd.

It is with the other branch of X-ray science, namely,
diffraction analysis of the ultimate structure of materials,

Fe. 3

that we are primarily concerned. Since the directness
of application is not. so readily apparent and the method
involves a more profound scientific basis, I bave liked
to think of X-ray difiraction methods as & super-micro-
scope simply because information is vouchsafed mpon
urchitectural plan of the ultimate building units
far beyond the power of any microscope. Tt is a familiar
fact to all that solid matter is built in & remarkably
regular and definitely organized manner. The amorphous
state of matter %o long familiar in chemistry prior to the
penetrating analysis of X-ruy diffraction effects has
become one of the rarest things in the world. The
beautiful large crystal with perfectly developed facets is
surely constructed throughout on a lattice work upon
which the atoms and molecules lie. But in addition
substances which appear to have no distinguishing form
under the microscape disclose the same kind of regular
arrangement in particles only one ten-millionth of «
em. in diameter. If then caeh crystalline substance scts
as s three dimensional diffraction grating for X-rays
because the interplanar distances are of the same order
of magnitade as Xeray wave-lengths, it follows shat the
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Jdiffraction pattern which is registered upan the photo-
!.-_-lllhi(' film must be characteristic of the architectural
plan of this yurt ular substance, and when property
terpreted discloses that plan so elearly that medels
«everal hundred million times larger may be constructed,
In a sense therefure we are looking throngh a super-
microscape 1o the very beginnings of spacial un =
indd not only do we determine the ultimate crystalline
arueture and the arrangement in space of atoms and
malecules which characterize a given substance, but we
are alsa able to ascertain the condition of the particular
Admen.  In other words, we may easily differentiate
tween specimens with precigely the same fundamental
crystalline structure and chemical composition in terms
of grain size, preferred or random orientation of crystal-
line grains, internal strain, effects of deformation, and
other properties, the knowledge of which is so important
from the standpoint of practical behaviour. Some of
¢ X-ray characterizations will be illustrated in the
llowing examples.

Fre. 4

Tribute must be paid to a large number of workerz
who have contributed towards the ever-improving X-ray
diffraction apparatus and technique. Not long ago the
time of exposure necessary for diffraction patterns
often tan up to a hundred or more hours. Under such
conditions the method remained very lurgely academic.
But now X-ray tubes and equipment are available by
which diffraction photographs may be made in a few
minutes, Indnstrial interest and demand have been
largely respansible for improving the method until it has
lecome economically justifiable, and for mukinF it pos-
sibile to deal with unstable and changing g
There has been no revelution in design or operation of
un X-may tube but merely the u‘pplimtiw of good judi-
ment. and sound principles of construction, so that
{-ray heams of maximom intensity can be produced in
apparatus which operates continuously, As an illustra-
ton may be shown s photogeaph of an Ott-Selmayr
avpe tube (Fig. 4) in the Inboratory at the University of
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Illinois with which expasures may he made in seconds or
minutes.

The properties and behaviour of mdustrial materials
depend so fundamentally upon the ultimate structures
that it is only by careful determination of these that we
can come to a mtional understanding and control of the
production and nae.  Out of the data which are aceanu-
lating has come a new science of crystal chemistry.
There was a day when the chemist tried to destroy t
solid with which he was working sinee he felt that he
knew more about a hiquid solation or gas, but in thess
days the process has reversed irself and the chemist
dealing with matter and its changes atfempis to form
erystals.  The mmifications and  significances  of
diffraction analysis can best be iltustrated in the following
specific cases.

STRUCTORE OF ALLOYS

It stondz to the mafehless eredit of xueh men as
Westgren and his associates especially that the nearly
hopeless complications sssociated with alloys have
resolved themselves into a science governed by far-
reaching fundamental principles. Formation of alloy
phases and intermetallic compounds depends not upon
some mysterions eaprice but upon the ratio of the
number of valence eleotrons to the number of atoms in
the molecule. The metallurgist must therefore take into
acconnt valence electrons, co-ordination, atomie radii,
and other concepts which formerly seemed to have theor-
etical interest only. In 1926 Hume-Rothery suggested
that the  phases of several alloy systems which seemed
to he entirely analogous in structure had stroctuml
similarity because this ratio was three to two. In many
cases the y phase of a complicated cubic structure has
been found having usually 52, but in some cases, § times
52, or 416 atoma, in its elementary eube, as in CugZng,
CngAly, Cug,Sng, FegZng,. cte. It has been possible as a
result of investigations in our own laboratory on the
svstem lead—sodium to add another member to this v
hist. Analysis of the diffraction patterns shows again
the same kind of characteristie cubic stracture, that the
formula Na,Pb usually assigned to thiz phase is actually
Nag,Phg, and that there are one and one-half times
52, or T8 atoms per unit cell. This generalization has
verified the prediction from magnetic Busceptibility
measurements that the elements in group 8 of the peri-
odic table appear to have zero valence, A close-packed
hexagonal structure, €, and an atomic grouping which
seems to e connected with & concentration of valence
clectrons 7 to 4 is also commonly present, in these systems.
Thus the slloys of greatest industrial importance are
found to depend upon the valence electroms, and upon
this same basis new alloys may be predicted, their ranges
of stability delimited and the nature of the metallic
hond as contrasted with other types understood in a
measure for the first time. The whole range of binary
iron alloys 15 systematized upon a consideration of
atomic radil.

Foryarion or SUPERSTRUCTURE ALLOYS A% AN

Exvraxariox oF Meciaxical FAILURE

Thie probilem of failuve of many alloys owing to cracking

has always been serious, simply because there seemed to
B3
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be 80 little evidenee of a charge. Many of these diffi-
culties are cleared up by the discovery from X-my
messurements alone of the existence of superstructure
alloys. A number of binary systems have long been
classified as forming a continuous series of solid solutions.
Foreign atoms entering the mixed crystals may take up
specis] poeitions and actuslly enlarge the Iattice or
lower the symmetry. Such a lattice is really a true

pound. Itis distinguished from the other compounds
by the fact thet it represents very slight deformation
of the lattice of the pure metal. It is distinguished from
a urue golid solution or mixed crystal by the new super-
structure lines which appesr in the X-ray patterns in
addition to those characteristic of a pure matal, or by
the apparent splitting of normally single lines. The
superstructore types do not usually appear with ordin-
arr melting practico but only after careful tempering.
The presence of other metals in small amounts seems
to have a profound effect. In recent studies the super-
structure alloys of the system gold~copper have been
easily identified, particularly those corresponding to the

CHEMISTRY AND INDUSTRY

a2l

reach the surface and escape from the protective action
of the gold atoms so that the corrosion zone is pure gold.
In order to explain these results a definite mobility of the
gold atoms is necessary after the copper atoms are
removed.  An interesting further observation has te
do with [imits of resistance to corrosion as s funckion
of alloy composition. Temmann has stated certain
rnles based on experiment concerning theso limits at
which cormaive attack can cecur in alioys. Resistanea
to corrosion begins at a remarkably definite content
of the more noble metal component depending ou the
eorrosive agent, with various resistance limits correspond-
ing to confents of N/8 mole of the noble compounent.
In the case of gold—copper alloys resigtance to attack
of weak oxidizing sulphur-containing and gascous agents
begins at 25 atomic % of gold (2/8 mole) amd the
corrugion zone is & gold-rich solid solution. The alloy
with 60 atomic %, of gold {4/8 mole) is the resistance
limit for strong oxidizing agents and the eorrogion zone
is pure gold. As a result of these observations a more

Iste picture of corrosion and resistance echanisms

cumposition AuCu. In the presence of other metallic
elements this swperstructure is more easily produced,
with the result that fatigne and ageing failure of the
iabricated gold alloy may take place. The X-ray
method therefore, has made it possible to determine
exactly the narrow limits within which a true solid
solution may continue to exist following s smecession
aof rolling and heat treatments and aigter quenching
trom very exactly determined temperatures. Further
work on the ternary and quaternary alloys of geld will
remove from empiricism the formule handed down for
4enerations for producing gold of a given carat for a
given purpose In jewellery, dental fillings, fountain
pen uibsy ete.

Mecuavisa oF CorrosioN IN ALLOYS

The corrosion of metals and alloys has been always
one of the greatest problems of the chemist and chemical
engineer; and many theories of the mechanism of cor-
rusion have been put forward. A vast amount of effort has
lien expended to understand what corrosion is and how
to provent it and yet only now are investigations being
undertaken by the X-ray difiraction method to discover
exnetly what bappens on the corroded surface. The
recent, work by Glocker and Graf on the eorrosion of
sold—copper alloys and our own work independently
undertaken in the same field make it possible to
proceed to a study of the corrosion of other types of
alloys. Such an salloy, after etching with strong
oxidizing agents, produces the diffraction interferences
for pure gold in a surface layer oriented exaétly like the
origmal alloy layer. Thus with the removal of the less
noble copper atoms from the mixed erystal Inftice, the
remaining gold atoms have the power by virtue of the
great lattice forces to group together into a pure gold
crystal layer with entirely different lattice spacing from
shat of the underlying unattacked alloy. Weak oxidizing
sgents, sulphur-containing compounds, and corrosive
gases have the eflect of producing an outer layer of
alloy mmeh richer in gold than the original erystal.
When gases attack the surfaee at high temperatures at
which atoms diffuse essily, the eopper atoms can all

is afforded—all based upon the interpretation of X-ray
diffraction patterns,

StAGES oF RRDUCTION AND THE EFFECTS OF VARIABLES
ON THE STRUCTURE OF SHEET STEEL

In commercial cold rolling of shest metals funda-
mental investigations have led to a knowledge of the
types and degrees of preferred orientation produted
in metal sheets by cold rolling. X-ray duffraction
pattems prove that in a rolling process the face diagonals
of the unit crystal cubes of iron tend to teke up &

sition parallel to the direction of rolling, and cube
ace planes tend to take up a position paralle! to the
surfece of the sheet, This behaviour is entirely com-
petible with what might be expected in the deformation
of iron and steel.

Clark end Sisson have made & long series of studies
of these problems for various metals, but the scope of
the data provided ia too extensive to permit presentation
of results here except for a few points of especial interest.

Structural changes with successive reductions—The
change in X-ray patterns with successive reductions
is best represented by Fig. 5 for low-carbon steel,
selected from a series of 84 samples. Here the Xeray
beam passed perpendicular to the rolling direction and
to the surface of the sheet.

Percentagn
Paes  Gange, in.  redoction Pattern
0 0-158 Large random grasins
(hot-rolled
strip)
g 01475 g Fragmentation Dbefow 35 and
appearanee of rings
o 0-084 47 Nearly complete fragmentation,
random
14 0046 74 Appearance of six-point flbre
pattern characteristic of draw-
ing
19 0-023 #-5 Dassing from six- to four-point
pattern
21 00165 90 Typiral rolling pattern
30 0-006 a7 Perfeated orientation
From & whole series of steel samples the following
average results btained : apy of



ngroentution), 27%; reduction : sharp rings,
tion ; six-point fibru pattern, 549, reduction

four-point fikre pattern, 769, reduction. Such values
satly dependent on type of mills, chemical compo-
ition, thickness, grain size, and orientation in the original
material. The results confirm those of Tammann,
who found that in rolling, twe clearly defined changes
in erystal orientation can be distinguished ; the first
i which the ferce due to rotation of the rolfs acts as a
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also on the initial strip thickn A sample reduced
from 0-08 ta 0:01 in. does not show the same degree
of preferred orientation as one veduced from 0-04 to
0-003 in., although both have received 87 5%, reduction.

Effect of carbon comtent—Most of the previous work
on preferred orientation in cold-rolled shestz has been
carried cut on pure metals, In steels the pearlite is
hard and more brittle than the ferrite and concentrates
at the junctions of the ferrite grains with the result

(¢ Fia. 6

Puitern for sheet stvel reduced ; Ao 16%: B. 36:5% ; G 53%,: D. 85% with X-ray beam tangent to shost
from which amount of cold work may be caleulated

tretching foree (six-point X-ray pattern), and the second
o which the action of the rolis is similar to that of
imqia compression and exerts the greatest influonce
n the final orientation in cases of large reductions.
Effect of initial grain size.—Grain size has considerable
ifluence upon the atructure of cold-rolled steel during
arly stages of reduction but after large reductions the
fect is lost. The smaller the initial grain size the
88 oold work is required to produce “ fibering.
Effect of initial strip thiokness.—The degree of * fiber-
g " depends not only on the percentage reduction but

that when pearlitic stecl is cold rolled gliding tukes
place only in the ferrite. During the rolling process the
pearlite is digpersed while the soft ductile ferrite forms
& plastic bond which is not oriented, so as to furm a
straight fibre structure, but is curved around the pesrlite
particles. The X-ray pattern, therefore, gives the
appearance of random arrangement for high-varbon
steels,

Effect of rolling variables—{1) The roli diameter has
less gffect on final structure than the total percentage
recuction.  The smaller the rolls the greater is the
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angulur divergence of the gming lutemlly in the rolling
plane from the idesl preferred direction, while large

rolls tend to produce more divergence normal to the
Numerons other small differences may

willing plane.
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reversed passes through the rolls. (3) Various comliipa-
tions of tension and compression of the sheets have buen
studied in detail, both experimentally and with veetor
theory. Fibre structures are ultimately obtained bur

Fig. 8
Effect of successive loading of ilicon steel sample with X-ray beam passing through exacily same portion of
specimen : (1) 15,000 b, per og. in., (2) 50,000 Ib. per ag. in,, (3) 60,000 &. per sq. in., (4) 62,500 b. per sg. in.

also bhe quantitatively ascertained, particularly for
carly and intermediate stages of reduction. (2) With
zmall rolls the same structure is obtained at speeds
from 70 to 800 ft. per minute, and with unidirectionsl or

the appearance of the four-point pattern characteristic
ofscompi &sion can he greatly delayed by application of
tension. (4) Interesting results are obtained by rolling
metals in all direetions (randem), at 90° (very perfect
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“ fibering "), 607 (six-point instead of four-point pat-
wrma), ete. (5) An X-ray method of determining the
amount of eold-rolling to which a sheet has been sub-
jected.  In the usual method of taking X-ray diffriction
patterns of cold-rolled sheets, the X-ray beam passes
perpendicnlar ro both the rolling direction and the
plane of rolling. Preferred orientation may appear only
after 0% to 709 reduction, depending on the type
of mill and original material variables. If the beam
made to pass through the material perpendicular
tor the rolling direction and parallel to the rolling plane
(wdge-on of the sheet), evidence of preferred orientation
15 obtamed after 159 to 309, reduction, depending upon
the ahoye-mentioned variables. This ortentation gives
u siz-point fibre pattern similar te that for cold-drawn
wires,  Instead of the pattern changing to a fourfold
pattern wpon further reduction, as is the ease when the
fieam is normal to the rolling plune, the type of pattern
remaing the same. However, as the percentage mduc-
tion inereases, the intensity maxima become sharper, as
Itiustrated in Fig. 6 for 16, 36-5, 53, and 85%, reduction.
In certain eases it has been ible to determine wery
small amounts of eold work such as roller levelling after
aunealing, by careful examination of the X-ray patterns
(elongation and splitting of interference of spots).

Fatigue problems in steel rails —Co-operative efforts in
comhining X-ray work with fatigue tests have not yet
lwen completed. although progress has heen made and
more will he expected. One of the chief difficulties has
lien in providing specimens sufficiently thin for X-ray
analysis. As an example of such research, some
preliminary results are presented in Fig. 7 for steel rails,
the diagram showing the location of the samples. The
ien] strocture shown by No. 14 may be contrasted with
No. 26, for example, which ghows strain in the radial
striations of the pattern for actval preferred vrientation
of the graing in such an area. Fissares nsually oceur,
largely as & result of the varied structure in contiguous
portions of the rail.

Effects of meamired mechanical strgin vn commercial
steel specimens —It may be readily granted that one of
the most vitally important applications of diffraction
nalysis iy the detection of internal strain. Apart from
the mechunical gauge-mark method of deteeting the
strain, there is no other approach. A metal specimen
may be perfectly sound from the radiographic point of
view and yet represent so highly distorted a structure
thist it is a potential cause of failure upon fatigue. There
is still a great difference of opinion as to the inter-
pretation of diffraction manifestations of strain. The
speaker however, has always held tenuciously to the
firm bLelief that asteriso or radial striations apon the
photographic film must represent a condition of dis-
tortion.  This can be demonstrated simply by taking
uny single orystal specimen whese diffraction inter-
ferences are shurp Lane spots and sobjecting this
specimen to tension deformation which may be actually
calibrated. For some time the effort has been made to
build wp a series of standards so that a numerical value
wight be assigned in terms of deforming force to any
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THE PLASTICS EXHIBITION

In the absence of Lord Irwin the Plastics Industry
Exhibition at the Science M . South Kenai
was opened on Wednesday the Sth inst, by Mr. H.
Ramshotham, Parlinmentary Secretary to the Board of
Education. Mr. Kenneth Chance briefly referred to
the rapid growth of the plastics industry and the noed
for calling public attention to its most recent develop-
ments ; Mr. Ramsbothan, after alluding to the efforts of
the Board of Education to mould those plastic materiaks
the minds of the schoolboy and schoolgirl, spoke of the
desire of the Board of Eduocation to assist industry and
paid a well-deserved compliment o Sir Henry Lyons
for hix enterprise in connexion with the orgunization
of the exhibition. Dr. Pickard and Mr. W. . Wag-
home alsn made brief speeches. The exhibition is
one of singnlar interest bioth to the scientific person and
the lsy person and many of the objects displayed are of
singular beauty. A more defailed account of the
exhibition will be publithed at a later date,

FUEL RESEARCH*

The snnual report of the Fuel Research Board for
the year ended March 31, 1932, refers to several important
matters,

Low tempergiure carbonization in  brick retoris—
Evidence shows that considerable is being
made townrds solving sume of the outstanding problems
of the low temperature carbonization of coal by the use
of brick retorts. An experimental brick retort has
been working satisfactorily and steadily at the Fuel
Research Station since November, 1930, und work is in
progress on the erection of a setting of two brick retorts
of the latest design and n setting of two intermittent
vertical chamber ovens.

Using a medium caking coal—" Dalton Main '—
a throughput of 10 tons per day has been maintsined
with the brick retorts, giving a yield of coke containing
approximately 9% of volatile matter, and suitable
for use as a domestic fuel in open grates.

Treatment of tar—According to the report:
*“ The production of a free-burning smokeless domestic
fuel ja perbaps the main object of ¢ low . temperature
carbonization, but the financial success depends, us has
many times been pointed out, on the profitable dis-
posal of all the subsidiary produots, and the drop in the
price of tars and oils that has cecurred in recent years
has a serious effect on the balance sheet of such pro-
cesses, It has been shown that tars, produced at
tem tures below ahout S00° C., can be converted in
the laboratory to excellent motor spirit and Diesel oil,
with the entire elimination of pitah.”

Lubricating oily from coal-—Attention has been
given to the possible preparation of Inbricating oils
from coal tar und hydrogenation products. A yield,
small up to the present, of an oil which behuves like
a good iubricating oil, has been produced by the action
of alaminium chloride on certain wubstances obtained
from light, oils. ’I.'Im‘s:lgguﬁon that a lubricating oil

evidence of a distorted struoture.  Some of these chang,
are illustrated in Fig. 8
i (To be continued.)

could be obtained by XA paially hiydu s
omdmmmﬁmmmhn&tn for
yoar Muroh 31, 1982, H.M. Statisnery Offico, 2a. 8d.
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tar wil with another oil, not having lubricating pro-
iz being followed up. |

of ol from voal in internal-combustion engines.—
Tests carried out on samples of motor apirit prepared
iy hydrogenating coal and low tempersture tars in-
dicate that the samples have considerably higher anti-

knock values than that of the petrols at present marketed
in this country.

Pulverized fuel —The report records progress in the
development of more efficient burners for use with
pulverized fuel. Successful results have been obtained
with a burner  so eonstructed ﬂmt a mixture of primary
ur m)d foel igsues throngh a ‘grid’ in & series of thin

between which are supplied layers of secondary
uir, preiera\b}y preheated.”

A complete departure from existing methods of
burning powdered coal is made in the “ vortex " com-
bustion chamber under dovelopment at the Fuel
Research Station, in which * an attempt is made, for
the first. time, to control the motion of both the fuel
particles and the air required for their combustion, in
order to obtain the relative motion requisite for rapid
combustion in a small space. It is also hoped by this
means to deal with fuel of a cosrser nature than that
usually required for powdered fuel firing.”

SIR ROBERT AND LADY ROBERTSON
WEDDING ANNIVERSARY AT TEDDINGTON
On Saturday afterncon, the 8th inst., an extremely
pleasant Garden Party was held, by the kindness of
Sir Joseph Petavsol, in the heautiful grounds of the
National Physical Laboratory st Teddington, to cele-
brate the thirtieth anniversary of the wedding of Sir
Robert and Lady Robertson. The weathex was perfect
for such o gathering, and the charming house and
waridens may be taken as evidence of the esteem in which
physical research is held by the Nation. These who
were privileged to attend this celebration will never
forget the display of daffedils, the water colours and
drawings by Lady Robertéon, or the Highland dancing
and folk dancing in which Sir Robert and Lady Robertson
and their son and daughter tuok part. The bagpipes
are emipently suited for such an open-air entertainment
and the skill of the dancers was encoursged by the
traditional munsic. Mr, Rintoul, who was the best man
at the wedding, was present on this anniversary, and
many men of science with their wives and daughters
came to offer their congratulations to the Government
Chemist, his wife, and family. Sir Rohert was educated
af the Madras Aeademy, Cupar, Fife, and at 8t. Andrews'
University, where he studied chemistry under Prof.
Purdie. In 1892 he was appointed Chemist in the Royal
Guopowder Factory at Waltham Abbey, where the
mapufacture of cordite, then a new substance, had just
been started. He remained there until 1907, carrying
out researches on the atability of explosives and on their
manufacture and was for a time in charge of the manu-
facture of nitroglycerine, rendering good service when
an unfortunate explosion took place in the year 1694,
Ln 1907 he was transfurred to the direction of Explosives
Research at the Research Department, Woolwick, and
on the outbreak of war in 1914 was confronted with
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many great probk new for the
manufacture of trinitrotolnene and new types of cordite.
In associstion with others, he investigated the high explo.-

give smato] (ammonium nitrate and trinitrotoluens)
which became the Service high explosive for shell, aerial
bombs, and other purposes, and was manufactured on
huge scale during the war. He has read papers on the
calorimetry of explosives before the Royal Bociety,
of which he has been a member since 1917. In 1915
he received the honour of & K.BE. In 1921 he was

appointed (overnment Chemist in charge of the Gavern-
ment Laboratory, a department that carries out chemical
work and investigations for all the Departments of
State. He has gmded this growing ivstitution and
in addition to his istrative duties has found
time to devote to research on the infra-red region of the
spectrum in connexion with which several papers have
been published by the Royal Society. He has been
President of the Faraday Society, and of the Chemistry
Section of the British Association and is Treasurer and
2 Vice-President of the Royal Institution, in which he
takes much interest. The photograph we jpublish
is one of a painting by Lady Robertson.

CANADIAN MINING

In his presidential address to the Convention of the
Engineering Institute of Carada held recently at Ottaws,
Dr. Charles Cameell, Deput) Minister of Mines of
Canada, stated that L‘nnndaﬂ metal mining industries
wore for the most part excellently equipped with ample
supplies of raw materials and had production costs
among the lowest in the world. While Canadian metal
mining industries might have to face more intensive
cnmpemmn than has hitherto been the case, they were
will able’ to take care of themsalves in world metal
markets.
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SOCIETY OF CHEMICAL INDUSTRY
OFFICIAL NOTICES

Indexes. It is hoped to complete the Joint Index
o Abstracts 4 and B pext week, when it will be distri-
|uted with the index to the JOURNAL to every paid-up
uheeriber or member of 1932, The definite date of
lespateh will be notified in the JourNaL.

Binding the Journal. The usual favourable arrange-
wents will agam apply for binding the JourNaL
ither in the Society’s special cases or in plain binding.
Particulars may be obtained from the General Secretary,
16, Finsbury 8quare, London, E.C.2.

BIRMINGHAM AND MIDLAND SECTION

The 27th annual meeting of the Birmingham and
Midland Section was held at the University of Birming-
bam on Thursdsy, April 6.

Mr, H. W. Rowell was re-clected chairman ; Mr. W, T.
Collis, hon. treasurer ; Mr. J. R. Johnson, hon. auditor ;
«nd Mr. @. King, hon. secretary. Mr. W. A. 8. Calder,
Prof. Hopkins, and Messrs. J. R, Johnson, J. E. Such,
ind J. Wilson were elected o vacancies on the committee,

The report, read by Mr. King, stated that during the
vear, Mr. Rowell, sapported by the committee, placed
Iwfore the Council of the Society a definite scheme for
wanization which might have far-reaching results.
Mr. King stated that the programme for next season
would include & joint meeting with the Chemical Fngi-
nering: Group, and contributions of direct interest
- the Food and Plastics Groups.

EDINBURGH SECTION
The annnal gencral meeting was held on March 23
ut the North British Station Hotel, Edinburgh, at
7.30 p.m., when the officers and committee for the

session 193334 were elected as follows: Chatrman :
Mr. W. M. Ames; Vice-Chairman : Mr. David Bain;
Hon, Librarign : Dr. Alexander Lauder; Commitlee :

Messrs, G. ¥. Merson, W. A, Macgillivray, W. II. Wilkin-
som, J. B, Westwood, Profs. A. Findlay and T. Slater
Price, Drs. J. MeB. Ross, W, O. Kermack, W. McCartney,

uod W. M. Stokoe, and Messrs. 4. M. Cameron and -

A. P. Mieras, The lsst four are new members.

At 8 pm. a joint meeting with the local section of
the Institute of Chemistry was held when Dr. Littler,
uf Imperial Chemical Industries, Ltd., read a paper on

Drikold,” which gave a short hisi.ory of the origin and
crowth of the solid CO, industry. Some problems of
the production of solid E‘Oz were touched upon, and it
was gshown how the application of thermodynamics had
nabled economies to be effected. Methods of handling
:nd transporting solid CO, were described, with special
reference to those evolved by Iraperial Chemical Indus-

ries to deal with their product anold.. The avoluf.mn
-fthmtechmquehnd enabled to be centrali
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of its use in the handling of foodxtmh in particular the
bactericidal effect of the evolved ga:

The paper concluded by mmtmg ‘out that the futur
organizatton of the solid (0, industry would take the
form of a few large pmd\l(‘lug units and a distribution
net-work which would enable solid €O, to be supplied
and stored at the consaming centres.

The attendance at the meeting was a record, and
judging from the numerous qucuhous asked and obly
answered by Dr. Littler, much interest was taken in the
lecture. Brewing, baking, scrated water, fice insurance,
and other branches of industry were ropresented and
each commented on the puper. Dr. Kermack proposed
& vote of thanks to the l((-tlu-cr, and this was received
with acclamation.

LONDON SECTION

A meeting of the London Section of the Society was
held on April 3 at Burlington House, with Dr. G. W.
Monier-Williams, chairman of the Section, presiding,
when a paper on “ Modern Methods of Examining
Pictures "' was rend by Prof. A. P. Laurie. A lurge
audience listened with much interest to the paper which
was given illustrated by & number of alides showing the
lecturer’s investigations. In the course of the lecture
Prof. Laurie said :

The application of various methods derived from the
iaboratory to the examination of ** Old Masters ™ bus
made considerable progress of late years, the object
being to trace as far as possible by exact methods the
history of a picture, to assist in correct attribution, and
to guide the restorer. The questions to be answered
arc the date of painting of a picture, what is the
condition of the picture, the extent to which it has
been repaired and overpainted, and whether it is a
forgery.

The first step is the examination of the picture under
the microscope. For this a magnification of some 30
to 60 diameters is required, and the microscope should
be mounted on a travelling horizontal bar g0 as to be
moved systematically over the whole picture. The best
illumination is daylight. Much information is obtained
in this way hy those who have had long practice and
experience. The nature of the suecessive layers of
eracks, the ap determination of the p ts
and their fineness of grinding, and the pmqenu_ and
extent of repainting are all revealed by this examination,
while forgeries are often at once detected. Information
is also obtained as to the probable nature of the medium,
and scaling and cracking examined to determine the
nature of the repaira.

The next step is the identification of the pigments
which have been used in painting the picture. Tiny
portions are removed with the point of a hypodermic
needle, or the needle having been converted into a tiny
cork borer sumples are taken right I'.hmugh the picture.

n large producing units, making use of by-product (O,
Two of the most important applications of ])n!mlﬁ
were deseribed, namely as a source of U0, gas in jllme
A hquld 00, and its usc as a refrigerant. ﬁnmn method 1
[ effecting tempernture control in spaces !eﬁ'.ﬂgm
: ’il Drikold were mentioned, and also the ad

The of mierv- [ analysis are

applied to these , or in the case of eemlln
crystalline pigments, the polarizing microsco

used for nimhﬁcai!.nn. From the nme nf %xr%umphry

Davy many ists have i

used in ﬂn pnah _Among these mn&qbnnm are the

my investigations of the
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piyments used in pusnting illuminated manuscripts from
T 1o 1700, the Scientific Examination of Pietures by
Martin de Wild, and » recent monograph by Heinz
Hevterich wssued by the Technieal College Jaboratory at
Munich.

There s also o considerable amount of Dhuerary
matenal, from Pliny onwards, contained in mannseripts
an pamting by monks, early painters, and others which
fuve bern edited and trapslated by vamous authors.
The monumentad work by Brost Berger. v Maltechuik
des Altertins, contains all the information and references
on thie branch of the subjeet, but 1~ unfortunately
mixed with special pleading for theones which are open
to question. The information from  thexe hterary
sourees bas to be exanined with the greatest caution,
ax they often contam recipes compled without ceritieal
consaderation, and are unreliable in nomencluture.
It = necessary to check it by actual identification ot
pruenents, obtued from undoubted  contemporary
docaments. ... In Pliny’s tame the artificial prepar-
ation of white Jead. massicot. red lead, vermilion,
verdigree, sndiga, and lakes on an aluming base were
known.  Painters used in addition the earth colours
suehtas red and vellow ochre, terre verte and the nmbiers,
cinnebar, orpiment, azurite, and malachite.  The artifi-
eial silicate of copper and calcium, Egyptian blue, was
nsed M clussical tinwes and the early centuries of the
Christun era, ultramarine from lapis fazali s known
from the 7th century, and Naples vellow prepared
trom the oxides of untimony and lead was known in
the 15th ecutury und madder lakes were prepared.
A verv fine azurite came into use in the closing years
ot the Ihth century and remained the favourite blue
up o the middie of the 17th century, when 1t disappeared
from the artist’s pulette.  The close of the 16th century
waw the introduction of smalt, and the 17th century
the preparation of arificial earbonates of copper, hiue,
and green bice, and the 18th century the discovery of
Prassian Dlue.  The 19th century saw the introduction
of 0 host of new pigrients to the artist’s palette.

While the identafication of pigients by micro-chemical
methods can readily be accomplished, the identification
of mediums 18 much more difticult. Beeswax is found
as the medinm 1n the portraits from Egypt of the 2nd
eentury and has been found on Russian paintings as
tate as the Gth eentury. and may have been used much
Iater as a ground to paint on mixed with yellow ochre
m Russiat and Venetian painting. The first account
we have of the use of linseed oil as a painting medium
wan in the 12th century. It is possible that the trans-
ition from wax to oil is gradual, the dryiug oil, which
wa~ kuown as a varnish as early as the 4th century,
being mixed with the wax. The use of yolk of egy is
definitely kuown in the 13th, 14th, and 15th centuries,
after which it is replaced by oil, and such mediums as
gum, glue, and flour paste are known from the earliest
times,

The identification of size and egg and gum is not
difficutt, as size and gum are soluble, egg Insoluble, and
both egg and size contain nitrogen and egg contains
sulphur.  Eibner identifies nitrogen by evolution as
ammonia in a capillary tube. I have found a useful
test is to place a tiny particle on a quartz slide, lay onit a
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tiny fragment of sodium and heat, moisten with ferrous
sulphate, evaporate, moisten with ferric chloride, and
examine for Prussian blue under the microscope. Micr-
chemicul tests atre known for sulphur and also for the
identification of an oil film, but the more complicated
questions as to whether linseed, walnut, or poppy oil iv
used, whether resins were introduced and how far
emulsions «f eig and oil were used, await solution. 1
have recent(y approsched the question of media in-
direetly by the measurement of the refractive index of
the film. The film of a drving oil continues to rise in
refractive index with age. I have a linseed oil film
which was puinted out on the glass of a Herbert Smitl,
refractometer 7 yvears ago. During the drying the
refractive index rose from 1-480 to 1-472. It then
stopped rising for two dayx and then began again rising,
weaching 1-494 in two days. Readings at interval
have been taken. By November, 1926, it had risen 1
1-5, and to-day is 1-503, so that it is continuously
vising though at a slower and slower rate. I have
examined the refractive index of the film of a consideralde
number of pietares of diffierent dates and have bren
fortunate enongh to be able to examine a white lead
pritoing on a painted stone statue of the end of the 13th
century.  The following are the approximate figures
for different periods which may be regarded as prelimin-
ary. Late 18th century 1-53, late 17th century 1-55.
late 15th century 1-58, cluse of 18th century 1-60. The
volk of egg film has an approximate refractive index of
1-534, and a sample from a 15th century picture gave
1-533, so apparently egg when once dry changes lictle
in refractive index and its presence can be confirmed hy
staining with albumen peacock blue and then washing
with alcoliol. I am at present investigating the indice~
of films of linseed, poppy, nut, and stand oil, an al
copal varnish, and measuring their rate of change in
the hope that it may be possible to identify such medi
by this method.

The method of observation i3 simple. 1 select the
white lead, as this has almost certainly been ground in
oil, and the oil ilm has in cach case been exposed to the
same catalytic action, and white lead has been used and
made by the same process from the time of Pliny. A
particle of white lead paint is cleared by immersing in
very dilute cold nitric acid. It is then immersed m =
series of liquids of rising refractive index and its refractive
index determined by the method of light fringes under
the wicroscope, the index of each sample of the immersing
liquid being measured in an Abbé refractometer. Two
readings are ultimately obtained, one above and oune
below that of the particle, by which it is possible to
determine the refractive index to an accuracy of 0-002.
Old oil films are not much affected by the liquids used
in the determination, and ome film may be used for
several readings, being washed cach time with the fresh
liquid, but the final result should be confirmed with twe
fresh samples. In the case of a new film a fresh sample
must be used for every reading. .

Linseed oil was probably the oil nsed in the north of
Europe. Italian painters used both linseed and walnnt
oil. Poppy oil may have been used in the 16th and
Succeeding centuries and stand oil may have been uset
by the Dutch painters,
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( uuniderable progress has been made in the application
i X-ray photography to the examination of pictures.
1 photographic film 1s placed beneath the picture, the
A-tay ia passed through, and a shadowgraph obtained.
I he results depend on the nature of the pigment, the
Joseness of packing of the particles, the coarseness
w,ih which they are ground, and the thickness of the
javer of paint.  Much valuable information is obtained
.+ to what lies underneath the surface paint.

Ulrra-violet light is not of much value in identifying
sspments immersed in oil with the exception of zine
white which turns vellow, but it very often reveals
repRirs and overpainting, though it is not infallible for
this purpose. Photography by ultra-vielet light has
veenn smmensely improved, and js more reliable than
-xamination by the eye, as selected wave-lengths can be
wased.

i addition to the methods described, examination
through coloured sereens, photomicrographs of brush-
work, and phetographs taken in a slanting light are
avi used.  Every picture presents a new problem,
1he various methods of examination are systematically
applied, and each method is needed to accumnulate data
which usually lead to & positive conclusion. The forgers
are very ingenious, and forgery and heavy repainting
hiave been practised in the past and are practised to-day,
it the forger usually makes a slip somewhere which
ieads to his detection.

After thanking Prof. Laurie for his address Dr
Monier-Williams threw the meeting open for discussion,
and commented on the use of ultra-violet light. This
was the primary influence in the fading quality of
sunlight, and he suggested it might be necessary to use
it with caution.

Dr. L. A. Jordan thanked Prof, Laurie for dealing with
the mechanical side of his work. This was important, for
wost of the problems of preservation arose from the
tuct that from the artist himself to the picture restorer
she individuals concerned were interested in the result,
4nd not the mechanism. It was however necessery to
wranslate such interesting work into terms the urtist
could understand, and which would permit of more
lasting pictures being painted. Much had been said of
the help which science could give the artist, but it was
no use saying it unless scientists gave such help, as Prof.
Laurje had done. Scientific work in pictures had in the
past been concerned too much with 1solated facts ; but
paint should be regarded as a system and a very living
thing, and not & mere mixture of pigment and oil.

Mr. Noel Heaton expressed his agreement with Dr.
Jordan as regards the necessity for the chemist to be of
veal help to the artist by studying paint as a eystem
n which there was mutual reaction between pigment and
vehicle. The difficulty in the past had been lack of
inderstanding and sympathy between the artist and the
‘hemist. He stressed the point that the real purpose of
uch scientific examination of pictures was to assist
he artist in his judgment, not to supplant him. Prof.
-autie had referred to orpiment as being an obsolete
sigment, but the speaker thought it was still used
9-day in the East in the preparation of shellac. There
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were many such instances of the survivid of & pigment for
& particular purpose, and this suggested that a cortain
amount of caution was necessary in deciding the date of
a picture from identification of the pigments used. In
his experience it was not always o easy to distinguish
hetween the natural ultramarine prepared from lapis
lazuli and the synthetic product as' Dy, Laurie had
suggested, and he would raise the question as to how far
the artist was justified in thinking that the natural pro-
duct hiad qualities not possessed by the synthetic. The
details given as to the application of X-rays and fluor-
vscenee under ultra-violet light to the examination of
pictures were of great interest, und he was particwlarly
glad to note the restraint with which the author had put
these methods forward. Their application was subjeet
to great linitations, and particularly with ultra-violet
light it was difficult to interpret the results obtained with
aceuracy.

Mr. €. E. Sage said that the lasting qualities of some
of the old natoral colours of mineral origin were far
beyond anything produced by modern methods, and us
the real test of such painter’s materials wag the cffect
produced by time, we should have to wait to see the
effect of London atmospbere on some of our modern
art treasures. The frescoes executed by eminent artists
with modern materinls were already very hadly affected
and the canvasses used to-day needed special means of
preservation if thev were to survive for the benefit of
posterity.

Dr. Levinstein commented on the historical value of
the investigations of Prof. Laurie and others, and said
there was ample cvidence to show that the Bgyptians
must have had, taking into account their facilities,
a research organization of great efficiency.

Dr. (. E. Foxwell asked if Prof, Laurie thought that
the pigments used for painting to-day were inferior as
regards brilliancy and durability to the pigments of the
past centuries 7 Frequently instances were known of a
painting acknowledged to be a genuine masterpiece and
valued at thousands of pounds which was displaced from
its position by the discovery of another previously un-
known. Immediately the first picture dropped prodigi-
ously in value, Seeing that the primary object of a paint-
ing was to delight the eye and the first picture was o
good that it had passed the criticism of the experts, why
should there be this fluctuation in value ?

In replying to the discussion Prof. Laurie said that
he had dealt with only one aspect of modern interest in
preserving pictures. Wby old pictures lasted longer
than the modern ones had been the subject of much
research, angl he had therefore dealt with some aspects of
the old artist’s work. The rotting of the canvas of
modern pictures was due not 80 much to the sulphur in
the atmosphere as to the oxidation of linseed oil and the
production of organic acids. He suggested that artists
in the past had been frequently misied by the hurried
conclusions of the chemists, an inst being their advice
against the use of white lead, but which was in use
hundreds of years ago with great success. The methods
of the old masters were often sound and based on loug
eXperierice.
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MANCHESTER SECTION

The annual meeting of the Manchester Section was
fud o April 7, Dr. T, Callan presiding. On the
proposition of Dro A, Sehedler, a hearty vote of thanks
wav aecorded Dr, an for his serviees as chaivman
ot the Bection.

The following officers and members of committee
were elected o Chairmen ;. Dr. A Schedier @ e
Chaiiman o Dro T Callan s How, Secvctarg and Trea-
curer - Meo AL MeCalloeh © fHow, . il Secrelary
M HO8B flow. Auditor N . i
Copnattee - Dro WAL Brondley, Dreo AL Coulthard,
Me, T, Horner, Mro Do M. Pawd, Miss Rona Robinson,
Mr. K. Scholefield. and My, €. M. Whittaker,

The subsequent proceedings took the form of a texrile

sympasium. the {ollowing papers being read and dix-
“The Deteetion of Oxy  and Hydro-Cellu-
Tose,” by Do Ho AL Thomas: = The Tufluence of Vat
Dves on the Laght Tendering of Cellulose.™ by My, .M.
Whittaker - Rome Olservations on the Quantitative
Deseription of the Dyeing Properties of Direet Cotton
Colours.” by Mro 80 M. Neale 0 © The (Hase Electrode
and its Use for the Measurement of the py of Hypo-
chlorite Bleach Tiquors”™ by Mr, G, F. Davidson :
and 7 The Analvsis of Mixtares of Cotton and Ravon.”
by Drs. 8. P. Ridge and K. Turner.
Tt s hoped that some ]mrti(n]uh of those papers not
reads publisled (ef. JS.CLL pp. T4 -90 1, March 31.
3). together with a report of thv disensgion, will
appear in s ater issue of this Jourxan,

SOCIETY OF PUBLIC ANALYSTS

An ordinars meeting of the Noclety was held wt the
Cheneal Society™s  Rooms.  Burlington  House. on
Wednesday, April 5, the president, Mr. F. W, F, Arnaud,
being in the chair.

Certificates were yead in favour of G.
Hollund, H. X0 Howes, 1. W M. Jafié,
Love.

The following were nlovt(‘d members of the Society :
UL B Caley, W.R. Dracass, and Y. V. 8. Iyer. ’

The followi ing papers were read and dus

* Nates on the Iron and Copper in Liver and Liver
xtracts” by I G, Rees. A summary was given
o the amounts of iron and copper previcusly recorded
tor the Hivers und liver extracts of varions aniny and
it was showa that these metals had heen very incom-
pletely extracted in the aqueous extracts. In the
author’s experiments the proportion of iron was some-
what higher, whilst the copper was very much lower
than the figures by Mever and Eggert.  The significance
of these eloments in the therapeutic action of liver
extract was discussed.,

* Determination of the Freezing-Point of Mik,” by
Dr. (. W, Monier-Willilams. The various errors to
which the measurement of the freezing-point of milk
or of any agueous solution was liable were deseribed.
The three muin factors influencing the determination
were 1 (i) supercooling; (i) the water-value of the
coptainer, thermometer, bulb, and stirrer; and (i)
the heat-exchange with the surrounding medium, and
the author discussed the nature and magnitude of the

cussed

V. Hall, ¢
and M. McF.

e ¢
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rmpetmc corrections which must be applied to ascor

tain the true freezing-point. With the new type .

apparatus devised by the author the superconlm
correction could be determined with a fair degree o:
accuracy. the final temperature remained constant for
several minutes, and excellent heat-insulation wa-
secured by the casing of compressed cork.

CORRESPONDENCE
THE DISSOCIATION CONSTANTS OF ACIDS

Str,—My communication to the Chemical Sociery
discussion on, March 2 was certainly not intended t.

suggest in advance that Mr. Wynne-Jones’s conelusion<
would be vitiated by the :pecml considerations involved
mn the interpretation of the dissociation constantq of
a-substituted acids, as he reads jt in his letter in your
wsoue of March 24 (p. 273).  His work on the influence
of solvents on dissociation constants shonld provide
theoretical orgaunic chemists with a sounder conception
and more vatuable data than the simple values of dissocia-
tion constants in water which they have been able to
relate to one another in terms of structural and valencv
considerations in suitably related molecular structures.

The way the structural and valeney effects apparentls
enlerge in these cases must be something of a coincidence.
with a phenomenon in which the solvent may influence
{a) the direct interaction between the substituent and
the acidic group in the molecule and in the ion (compare
Burkhardt and Cocker. Receuil trav. Chim., 1931, 50.
839}, {b) the association of the acid, and (e} bhe degrw
and heat of solvation of the molecule and ion, But
because the effect of a substituent on the dissociation
constant of an acid, into which it is introduced, show~
such definite parallelism to the effect of the same
substituent on other phenomena, it has appeared very
reasonable to conclude that these effects must be inter-
pretable in terms of structural and valency consider-
ations, as Dr. Flutscheim first pointed out (J.C.8., 1909).
So when Mr. Wynne-Jones drew attention to the dangers
inherent in such interpretations and quoted o-nitro-
benzoic and 3 : 5-nitrobenzoic acids as examples, it was
necessary to point out that in considering how his work
affects these conclusions it will be important to discuss
o-substituted acids separately and to consider in
particular more significant, if less striking, examples
than the one he quoted: e.g., m-nitrobenzoic acid i
weaker than the p-isomeride in water, and although
the difference is relatively trivial, this relationship 1~
maiutained m ethyl alcohol and is in accord with other
effects of the nitro group in similar structures. The
values which he quotes in his letter suggest that the
field effect of a substituent m- or p- to an acidic group
is acting more powerfully in the solvents of lower
dielectric constant than in water (cf. Ingold, Solvay
Reports, 1931, 493).

I am. Sir, etc.,
Manchester . N. BURKHARDT

Apr. 10, 1933
1 : 2-DIMETHYLPHENANTHRENE
Sir,—During the Chemical Society di ion on
@strin, &purted in the issue of CHEMISTRY AND INDUSTRY
of March 31, 1933, Butcnandt announced the synshesic
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1 : 2-dimethylphenanthrene, which proved to be
.nrical with the hydrocarbon obtained from cestrin
a wirohilianic acid.

We have been engaged in the preparation of phen-
athrene homologues, and the synthesis of 2 number of
o (,mHu hydrocarbons including 1-ethyl, 1:2-,

3, 1:82:3, 2:5, 3:4, and 4:9-dimethy! lphen-
nhwuo }me been completed, whilst others are in
Our synthetical 1:2-dimethylphenanthrene
el at 142—37% and its picrate, styphnate, quinone,
sl guinexaline melt at 154°, 153°, 214°, und 144°
wpectively. Butenandt gives 140° and 148° for the
drocarbon and picrate,

We are, Sir, ete.,
R. D. Haworrit
C. R. Mavix

E
%

irmstrong College,
Newcaxtle-upon-Tyno
Apr. 5, 1933

MOTOR SPIRIT FROM SCOTTISH SHALE

We obeerve in the leading article in yonr
At of March 31 that you refer to benzole as being
only native motor spirit.” We would however,
» vour attention to the Scottish shale-oil industry.
s tieh was established about 1850 and has been a regular
w1 wdueer of motor spirit since the internal-combustion
ue was invented.
e production of motor spirit from Scotch shale,
while not so farge as that of benzole, is hardly negligible,
“whitix estimated that this year it will exceed 15,000,000
satlons. We feel sure thut you would not wish to
e a production of this order out of account when
wadering availuble supplies of ““ native motor spirit.”

We are, Sic. ete.,
For 8corrisu Oy, Lro..
R. W. MrikLE, Secretary

Glaspow

Apr. 6, 1933

BRITISH PHARMACOP(EIA IN AUSTRALIA

Si#,—May 1 be allowed some comment on the last

i w ~entences of your editorial headed  British Pharma-
ropeeia in Australia ” in your issue of March 17 2

Whatever may be the merits or demerits of the new

" B.P” it s certainly “ used in places far overseas.

Auy British subjeet carrying on business in any Treaty

Pt of China does so nuder the domestic law of Great

Buitain, so that if he be a pharmacist the **B.P.”
~ans as much to him in Tientsin as it wounld in London,
e " B.P.” has the same authority in Crown Colonies
-~ in Great Britain. It furnishes the standard for
'ugs in some Dominions, if not in all.

In Canada the official importance of the “B.P.?
- twofold. Its standards of purity and strength are
- forced by the system of inspeection ccntermg in the
“wd and Drugs Laboratory of the Department of
fealth. Quite independently of this, its provisions
1ve a fiscal bearing. Many imported materials receive

Tariff rating which depends on their conforming to
rent “ BP.” standards. Certain concessions, redue-
¢ Excise Duty on alcohol, are made to cheapen B.P.
ations. The provisions governing these are liable
« change in accordance with changes in the B.P.
rmule, and have, in fact, been changed on that account
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within the Jast few months, Nuch questions come under
the control of the Department of National Revenue,
which draws its technical information on anything of a
chemical nature from the Customs-Excise Laboratory.

Changes in official regulations had to be made and
advice on these changes had to be given. while we werw
all provided with no better than second-hand informa-
tion as to the new provisions of the ™ B.P." which
were to be met. This was not at all & comfortable state
of affairs, though all inconvenience might have been
avoided by a little more breadth of vision on the part
of those responsible for issuing the “ B

The fact is that this book became, years ago, a docu-
ment of world-wide importance and its publication is
still handled in a purely municipal spirit.

I am, Sir, ete,,

ALFRED TiNGLE,
Chief. Customs- Exeise Chemical Laboratory

Ottawa

.29, 1933
PERSONAL AND OTHER ITEMS

‘We regret to announce the death on March 21 of
Mr. Walter C. Reid who was an original member of
the Newcastle Chemical Society founded in 12368, of which
he was secretary from 1878 to 1880 und served on the
committee when that body merged in 1833 into the
newly-founded Society of Chemieal Industry. After
training under John Pattinson, Newcastle Uity Analyst,
Mr. Reid in 1867 joiued the Blaydon Chem Works,
now known as the Blaydon Manure & Alkali Co. (1877),
Ltd.. of which he remained a director until recent
years. Amongst his many chemical and minng interests,
he took an active part in the develogpment of the fer-
silizer industry and in 1876 contributed a paper to the
transactions of the Newcastle Chemical Society entitled
* Mineral Phosphates and Superphosphate of Lime.”
Mr. Reid was 86 years of age.

We regret to announce the death on April 3 of Mr.
James Wood, & member of the Society since 1918. Mr.
Wood was a graduate of Aherdeen University and was
at one time assistant to the Lancashire County Analyst
at Liverpool. He joined the rescarch department of
the Co-operative Wholesale Society in 1917, and at the
time of his death was in charge of all the important work
on foodstuffs supplied by the C.W.S. He was the viee-
chairman of the Northern Section of the Socicty of Public
Analysts.

The Minister of Health has appointed Mr. J. 8.
Carter, M.Sc., Ph.D., F.I.C., to be an Inspector under
the Alkali etc. Works Regulations Act, 1906. He has
been assigned to the district with headquarters in
London.

We regret to announce the death on March 19 at
his home in St. Louis, U.S.A,, of Mr, John Francis
Queeny, s well-known re in American chemical
circles, his connexion with the industry covering a period
of over 60 years. Mr. Queeny, who was seventy-four
years of age, founded the Monsanto Chemical Co., St.
Louis, over 30 years ago and by his couraze and industry
lived to see it grow to its present importance, operating
7 plants iu America and 2 in England. A dominating




personality, pussessing an unflagging spirit and 4
progressive policy, s carcer showed evidence of
thoughtful planning and careful preparation at every
stage It wasx only two years ago that Mr. Queeny
retited from nctive control of his vast interests, after
spending some time in the successful development of
the Monsanto Group in this country. He was a member
of the Society for nearly thirty years.

Ch A

| Society :
it was announced on April 6 that the uext mecting
of the Research Fund Committee will be held in Decem-
ber, 1933 0 no granis will in futare be allotted i June.
A meeting o the Society ](!lﬂ”} with the University
College, Bangor, Chen Soviety will be held in the
(1homihtr_v Ju-r*tur(‘ Theatre, Memorial Seience Build-
s, Bangor, on May 5 at 515 pan. when Prof. (. 5
Gibson, FRS, lecture entitled = The

will deliver a
chemistry of gold.”

At the invitation-of the Chemical Department of the
University of Leeds, the 8ociety has arranged a dis-
cusstan on T Nubstituton in aromatic systems,” which
will take place af Leeds on Friday, May 12, 4.6 pm.
and X010 pme Prof. G T Morgan {president) will
preside. ond Prof. R Robinson, Prof. C. K. Ingold,
Prof €1 M. Dennett, and others will rake part.

Chemical Saciety: Hugo Miiller Lecture

The mxth Hugo Miller lecture, entatled * Cherustry
at the Cross Roads,” will be delivered by Prof. H. E.
Armstrong, F.R.S.in the meeting hall of the Institution
of Mechanica) Engineers, 8.W.1, on Thursday, May 25,
at 530 poan.

Chemical Society: Library

The telephone number of the Library ix Regent 1342,
and this number shonld be wsed for all inquiries relating
to the Library.

Books may now be issued in response 10 o telephoned
request trom o Fellow snbject to subsequent confirma-
tion in writing and to the parcel being posted to an
address registered with the Society.

Royal Technical College, Glasgow

The Journal of the Royal Techmeal College for
January this year contains some papers of interest to
chemists : one on the “ Radioactivity of Well Waters
from Dumfries 7" by Prof. Muir, one vn ** Derivatives of
A-Nor-y-ephedrine ” by Miss J. M. Stratton and Prof.
Wilson, oue on the * Internction of Acetonephenyl-
hydrazone and Phenylisocyanate > hy Prof. Wilson,
W. A. Caldwell, J. Chapman, and H. W. Goodwin, one
on the * Naphthidine Bases ” by W. M. Cumming and
G. Howie, one on the * Theorv of Double Salts™ by
Prof. Caven, one on " Theoretical Decay Curves of
Radium-B ” by J. A. Cranston and (. Benson, one on
the “ Adsorptivn of Radinm-B and Radium ( on Nickel

by J. A, Cranston and €. Benson, one on the
* Corrosion of Lead,” by A. H. Loveless, T. 4. S.
Davie, and W. Wright, and one on the " Systam

CoH, + H,0 = CH,0H ~

Wright.

British Barytes Trade
Barytes is used in this country for & number of indus-

trial purposes, notahly as a base for paints, as a * filler

by A. H. Loveless and W.
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in the rubber industry, as an ingredient in electric-cabin
insulation, and for ~ weighting ” textiles and leather.
Until recently the bulk of the requirements wer.
imported fromt the Continent, the annual value of the
imports heing about. £200,000. It is of interest to nor.
therefore that a company which operates the Arra:
barvtes mines in Scotland has recently installed planr
capable of dealing with 20,000 tons of the mineral «
vear, or more than half of the amount normally imported
The barytes is taken to Glasgow, where it is crushed,
and the owners of British coastal shipping are giving
special facilities in order that the industry shall become
well established. The barvtes is claimed to be of as
good quality as any in Burope.
A New Agriculturali Award

The Council of the Royal Agricultural Sovciety hi~
decided to institute a gold medal to be awarded annually
either for some outstanding piece of work of bevefit to
agricultare or 1o someone who shall have oltained
pre-eminence 1 the practice or science of farming.
Institute of Fuel

Following the annual general meeting of the Institute
of Fuel on Wednesday, April 26, a meeting of the
Institute will be held at 6 o’clock at Burlington House,
Piccadilly. when a paper will be presented hy Dr. Ing,
H. Trinius on " Keonomic Regenerators for Open-
Hearth Furnaces.”” A paper will alo be read by
Mr. H. Southern entitled * Calculations of Open-
Hearth Regenerators.” Further meetings of the Insti-
tute inejude one on May 10, at Burlington House, when
a paper will be presented by Dr. V. H. chg entitled

* Air-Gas Flow in Open-Hearth Furnaces,” at 6 pam. .
On May 22, at the Institution of Mec hanical Rngineer.
Storey’s Gate, 3.W.1, the Société des Ingénieurs Civils de
}raxlcp, has invited the members of the Institute of Fuel
to join them at a meeting of their members, which will
be held at 6 p.m., when a paper will be presented by
Dr. G.’E. K. Blythe entitled ** Pulverized Fuel and its
many Industrial Apphications.”
Solid CO, from Natural Gas

Several gas wells in the United States yield a gas of
high carbon-dioxide content, and some of these wells
are now being utilized for the production of * dry ice ~
or solid CO, The fuel ingredients of the natural gas
provide the necessary power for the purification and
solidification of the C0,. The Carbon Dioxide &
Chemical Co. of Seattle has operated an experimental
plant for several ycars, and this is now in commercial
operation with a prodaction of 2 tons solid CO; per
day.
Sterilization of Water

It is reported that the Metropolitan Water Board
intends to experiment on a large scale with the steriliz-
ation of London’s water supply by ozone. In 1931
small testing plant was installed at the Barn Elm Works,
and the results have been go satisfactory as to warrant
a trial on a larger scale, and the Works and Stores
Committee of the Board has now been instructed to
prepare a scheme for the installation at its Hornsey
works of an ogonization plant capsble of treating
W10 000.000 to 15,000,000 gal. per day. Cost of ozoniz-
ation is in the region of £1 per 1,000,000 gal., an agains



Apl 14, 1033

e Probable cost of 2s. 6d. of pre-ammoniation and
hlorination, but the cost of water purification Tepresents
53y a =mall percentage of the total running costs of a
water undertaking, whilst the ozonization process is
< to possess decided advantages, rendering the water
yore palatable and atiractive in appearance.
International Society of Leather Trade Chemists
The papers read at the Conference on the subject
.f " Protein Swelling and Allied Phenomena,” held at
+iw Leathersellers’ Hall, London, E.('2,in December last,
sre being reprinted in book form, including the introduc-
tury address by Prof. F. G. Donnan, F.R.8. The hook
i~ of about 124 pages, and copies will be obtainable
lwrtly from the offices of the LS.L.T.C., at 17, Market
street, London, 8.E.1, price 5s, 6d. post free.
Prodaction of Coal and Mineral Oil in Japan in 1932
vicording to the Jowrnal of the Fuel Society of Japan
Febroary, 1933, the Department of Commerce and
Industry estimates the total output of coal in 1932 at
21187 772 tons, that is, HR0,391 tons in excess of that

o

i 1931, The total production of mineral oil in 1932
‘exchuling Taiwan and Karafuto) was 2,499,064 heeto-
fitres.

Prod of A jum Sulpbate in Japan in 1932

The produetion of synthetic ammonium. sulphate in
Japan in the year 1932 is reported to have reached an
sownt of 732,000 tons, which is 107,000 tons more than
" 1831, 7.e. 625,000 tons.

i addition, about 50,000 tons of by-produet ammon-
um ~ulphate were produced, consequently the total
suduetion s estimated at 782,000 tons. and thus a
aition of self-supporting in Japan is almost attained.
1 Fuel Boc. Japan, Feb,, 1933).
tich Oil Find in Albania

The Chemische Fabrik (Mar. 22, 1933) reports a
1l oil find in the Italian concession in Albania. The
vailable quantity is estimated to be sufficient to meet
talian requirements. A pipe line is planned from the
+w field to Valona.
lses of Fluoramide

Work by O. T. Kreffit has showr fluoramide NH,F to

» a useful reagent for introducing an amino gronp into -

mpounds. Passed into 20% ammenia solution con-
aning glue, it is said to give a 65%, yield of hydra-
ue.  Aniline forms phenylhydrazine and phenol gives
aminophenol. Fluoramide is readily prepared by the
retrolysis of acid ammopium fluoride, NH,F HF.
roduction of Ammonia in Finland
A plant is projected for the production of ammonia
Finland. The capacity is to be 3000——4000 metric
ns of nitrogen, which would satisfy the country's
‘esent import reqnirements. Electrieal power is avail-
e from the Imatra falls.

ansformation of Felspar into Kaolin

The artificial trapsformation of felspar into kaolin
s been reported by R. Schwarz (Naturwiss., 1933,
2).

The felspar is treated with dilute mineral acids
NHOL oz Hg80,) in a pressure bomb at 300°
¢ 250 hovr-
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COMPANY NEWS
THE BRITISH DRUG HOUSES, LTD.

A substantial increase in profits has been announced
by The British Drug Houses, Ltd.. the London manufee-
turers of fine chemicals and pharmaceuticals, the trading
profit for 1932 being £60,303, us compared with £23,22
in 1931, With £17,324 placed to depreciation, and
£10,279 brought in, there is s disposable profit of £53,257.
Of this smount £20.000 is absorbed by a dividend of 5%,
on the ordinary shares, £12,100 bv preference dividend,
£10,000 is placed to reserve, and £11,157 is to be carried
forward.

BORAX CONSOLIDATED

The directors decided on April 6 to postpone con-
sideration of payment of dividend on the preferred
ordinary shares until the aceounts are available for the
full financial year which ends on September 30. No
dividend on these shares was paid for the year 193132,

TARMAC, LTD..

The profit of the company for 1932 was £77.131,
which with £29.126 brought in. gave a disposable balance
of £103,258, Ordinary dividend ix 19, less than last
year at 5%,. At the mecting of the company on
March 30 it was stated that during the year it had been
decided to build a new plant at March, in the Isle of
Ely, and another at Ettingshall for the manufacture
of © Settite.” This product provided a smooth. hard,
non-skid surface, and much would be henrd about it
in the future. Tn 1932 the sales of = Settite ** were four
times larger than those of 1931. The company were
now able to guarantee that the material would remain
in a firm and hard condition for at least three years
without further treatment.

BRITISH THOMSON-HOUSTON €O,

The profit of the company for 1932 was £392,015, as
against £450,047 in the previous year. Dividend on the
ordinary shares is at the rate of 4", a reduction of 1%,
compared with 1931, and £227,795 18 carried forward,
an amount substantiallv the same as last year. At the
meeting of the shareholders on March 27 the chairman,
Mr. W. C. Lusk, referred to a number of important
contracts fulfilled during the year, amongst which a
notable achievement was the manufacture at the Rughy
works of the largest steel-rolling equipment yet built
in this country. This was a synchronous motor having
a maximum H.P. rating of 19,000 and weighing 160
tons. The equipment was built for the Tata Iron &
Steel Co. of India, and was completed and tested within
seven weeks from receipt of the contract.

U.S. STEEL CORPORATION
The report of the Corporation shows gross receipts
during 1932 of $357,201,705, which was slightly less
than 80%, of the receipts for 1931. The output of
finished steel products of the subsidiaries of the Corpor-
ation was the lowest since 1901, only 18-3%, of the
finished product capacity being utilized.



MARKET REPORT

Tiy Matket Report is compiled from special information
received from the manufacturers concerned
Unless ofherwise siated, the prices quoted belme rover
frir quantities net and naked at sellers’ works.
The foliowing alterations in prices are reported sinee the

publication of the Jast Market Report (of, (e & INp..
Apd 71988, . 3110,

RUBBER CHEMICALS
Lithopone, 300, ~-LI7 10~ C1X per tou,

sulphmr. £ 15~ per ton. Salphur Preeipe B~
255 £60 per ton, Sulphur Precip. Comm. - £50—
per tor,
FJane  Sulphide.  Is~=1s Ll per b according 1o
gnalicy.

PHARMACEUTICAL AND PHOTOGRAPHIC MATERIALS

A, Turtaric- <103, per T Tew 39 .
INTERMEDIATES
Tiems marked thus * djd buyers' works,

Trchtorauiline, 2. 3d. pee 1h,
Dinitrohenzene, -Rd, per Th.

G667 Cn Sl

Dintiotolnene 48507 Co &1L per b,
per ih,

“peNitvaniline, -Npot. T 1.2 1 per I
wlidine avotate, 35, dd. pee 1, 1000,

GENERAL NOTES

Official Trade Intelligence

The Department of Overseas Trude (Developruent and
Intelligence), 35, Old Queen Street. London, SW.I b
received the followmg inquiries for British goods.
Biritish firme miay obtam farther information by apple-
ing to the Departrient and stating the speeific number,
wstralia : Boiler plant (L 12435) 1 Steam turbo-
alternator set (A X, T1762). Belgium . Bitumen and
tar for vonds (OO Castor. groundnut. and olive vils
(04). Canedda © Chemieals and drogs. soap (495).
Chemical Works Ex plosicn

Messrs. W, ), Bush & Co.. Ltd. inform us that the
recent explosion at their Mitcham factory will only
interfere with a section of their business and that
arrangements have already been made for the continua-
fion of the supplics represented by this section. At the
same time the company wish to express their deep
appreciation of the many messages of sympathy that
have been received from various sources.

British Aluminiuvm Co., Ltd.

The Brtish Auminium Co.,
Kine William Street. London, E.C.4,
its Binningham Ottice and Warehous
Street to Lawler and Landor 8
telephone number 1s Aston Cross 53

A

Ltd., Adelnide House,
vemoved from
at 21, Barwick
The new

s,

Metal Spraying

Metallization, or metal spraying, is the process by
which any metal or alloy capable of heing drawn into
wite, and of being melted in any oxy-coal gas, oxXy-
Lydrogen, ar axyacetylene flame, is deposited by means
of a special pistol on metal, wood, fabric, or any other
surface. It provides an economic means of the preven-
tion of corrosion due to atmosphere, moisture, heat, and
other causes, and has wide decorative applications.

CHEMINTRY AND INDUSTRY

Aprit 13, 13

The equipment with which the process is operated ;
explained in detail in an excellent booklet l‘ecent.ll;r1
published by the British Oxygen Co., Litd., Victory
Station House, London, 8.W.1, which gives in addition
a wealth of useful information with regard to the cost of
the process, using coal gas and oxygen on hydmgen‘ and
oxygen. The company has equipped a metal SPraying
demonstration shop at its works at North Circular Rgag
Cricklewood, N.W.2, in which. by appointment, the
equipment may be inspected and any metal-spraving
process may be seen in practical operation. A large
number of samples of metal-sprayed work in all suitahie
metal and upon many kinds of surface are il
available for inspection in this department.

Nickel Alloy Steels

Development in engineering practice in recent yeans

has necessitated the employment of metals of higher
strength, or in other words of higher strength/weight
ratjo. This is particularly the case with racks, pinions,
and gears which must maintain good performance under
strenuous conditions, and with crankshafts, axles,
propellers, etc. which must give reliability under con-
divions often of great stress. A publication (A, 16)
which deals with this subject has recently heen issued
by the Research and Development Department of the
Mond Nickel Co., illustrations being given of the employ-
ment of nickel steel and nickel-chromium-molybdenum
steel where great strength is required, and the advantages
of the alloys are explamed.

PUBLICATIONS RECEIVED

Tue Provessions. By A. M. Carr-Saunders and P. A,
Wilson. Pp. wvii + 536. Oxford: Clarendon Press.
L;)nd‘on: H. Milford, Oxford University Press, 1933
25s.

Ixprx 10 THE LITERATURE OF To0on INVESTIGATION.
Vol. 4, No. 2. September, 1932. Compiled by Agnes
E. Glennie, B.Sc. Department of Scientific and
Industrial Roseareh. Pp. iv + 182. London: H.M.
Stationery Office, 1933. 2s. 6d.

TLusricating axp Arpiep Omus: A HANDBOOK  ¥OR
CnexMists, ENGINEERS, axD StupEnts. By E. AL
Evans. Foreword by Tho Rt. Hon. Lord Wakefield
of Hythe, CB.E.. LL.D. 2nd ed. Pp. xv + 175
London: Chapman & Hall, Ltd., 1933. 9, 6d.

Low-TeMPERATURE  CanponNizatioN: NaRRow  Brick
Rerorts a1 tHE Frer Researcm Station. By J. F.
Shaw. Department of Scientific and Indusbrial Re-
search. Fuel Research. Technical Paper No. 35.
Pp. vi + 14. London: H.M. Stationery Office;
1933.  6d.

Diziowarte i CHIMTICA GENERALE E INDUSTRIALE. BY
Prof. M. Giua and Dr. C. Giua-Lolini. A—E. Pp.
1083. Torino: Unione Tipografico-Editrice Torinese,
1933. 165 L.

ENZYKLOPADIE DER TECHNISCHEN Curpaie. Edited by
Prof. Dr. F. Ullmann. 2nd ed. Vol. IX. No, 4L
Pp. 160. No. 42. Pp. 161--320. No. 43. Pp. 321—
480. No. 44. Pp. 481-656. No. 45. Pp. 657835
Berliu: TUrban & Schwargzenberg, 1932. Paper,
42.50 rm.; bound, 50 rm.

CmmsustRY oF Druas. By N. Evers, B.Sc., F.IC.
2ud ed., entirely revised. and enlarged. Pp. wiii +

“ 256. ‘London: E. Benn. Ltd., 1933,  55s.
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