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Notes and Comments 
Training the Chemist 

INDUSTRY is essentially a human undertaking and as  
such depends for its success upon the reactions of the 
individuals who engage in it. Mechanisation has done 
niuch-more in some industries than in others-to dis-. 

u s e  individuality ; perhaps one day we shall achieve 
a completely mechanised world in which nothing will 
be requireti for prorluction save only a repair stafl' to 
keep the machinery working. When that day arrives, 
the working n ~ a n  will have disappeareti and all industry 
will be directed and operated by those having pre- 
eminent mental abilities. We shall then achieve openly 
the position that in fact obtains to-clay, namely, that 
the higher the 'mental capacity of the individual the 
harder he is colnpelletl to work to obtain the necess~ties 
of life in his station. 

Even when universal mechanisation has arrived, the 
world will stagnate if the individual does not play his 
!'art in planning nrw developments and in making new 
tliscoveries. To-day, when we are still so far fro111 
111rchanica1 perfection, it js more than ever true that 
upon the> intlividt~al cleprntls the succrss or failure of an 
industry. " Workmen," said Mr. J .  K. Clynes a t  the 
rrcent Sheffirlri meeting of the British Comn~ercial Gas 
Associ>tion, " for the most part lahour or move in a 
r~arrow circle, and, as a rule, arc not in a position to 
r~~rasu r r  the scrvicrs of thrir superiors. . . . The 
co~iiplex aspects of intlustry ant1 its internat~onal 
pl.ohlems arc heyonrl them." In  other words, the 
industry, any industry, drpcnds for its rilectiveness 
upon the indivitiual who guidrs the "complex aspects" 
of the daily work of thr factory. It is possil)le, though 
it may not hr economic, to rrplace the mechanical work 
of manufacturr hy n~achinrry. It call never he possible 
to replace tlirrctive ant1 crrative work by machinery. 
Those who undertake this work are rlrawn inevitably 
fro111 the more highly g~f t ed ,  tlir chr~nists, the chemical 
enginrrrs, and in the clic~mical indnstry pre-eminently. 
t l~rse  groups of rrnployers havr tlie essential r6le to 
fulfil of developing the future. 

The Chemist who Stagnates 

THE letter from " External Graduate." published in 
THE CHEMICAL AGE of September 29, not only invites, 
l ~ u t  tienlands, coniment, because of the implications con-. 

, tained in it. He suggests first that tlirre is no prospect 
of advancrmrnt for tlie goorl chemist because he is 
valuahle in his prrsent capacity. That is an  age-old 
prohlem, the solution of which depends upon the 

employer and upon the chemist himself. The wise 
employer knows that, by a proper system of training 
and replacement, even the best chemist (superlative men 
In specialised lines are excluded) can be replaced with- 
out much disturbance when the time conies to offer 
a.dvancement. H e  knows too that by steady advance- 
ment the good chen~ist is likely to be retained in his 
service. The wise employer organises his staff by 
" keeping " spares who can step in virtually ready 
trained, to fill any emergency caused by the unexpected 
loss of any member of the staff. 

Rut all employers are not wise and :nany a chemist. 
must go through his work year after year feeling that 
he is at a dead end;  in time he stagnates and settles 
down to a quiet existence in a middle-class suburban 
district, content if he can earn enough and save enough 
to rnjoy himself a little and to be not too short of 
money when old age compels retirement. Such men 
nlay he the backbone of the country, but they are not 
and never can become the captains of industry. That  
huch things are possible shows that the spirit of adven- 
ture is lacking. The chemist who stagnates shoulcl 
" take a chance " ; he should strike out boldly. If he 
is content to stagnate, he is fit only to stagnate. " Men 
are at.some time masters of their fate." 

Adventurous Rble of Administrator 

ANOTHER co~nplaint of " External Gradnate " i s  
that whilst some poor chemists are deservedly sacked. 
others through influence receive quite unmerited proino- 
t ~ o n .  No one will deny that such things do happen, 
and that it seems a t  the time unreasonal,le. \lie can 
rccall a friend who at  one time had as assistant a 
chemist of but little ability, but that assistant is now a 
director of one of the largest steel firms in tlie country. 
The fact is, of course, that our correspondent confuses 
chemical ability with administrative ability. The 
administrator in the chemical indirstry should have been 
a che~nist or a chemical engineer, but he need not 
necessarily have shone greatly a t  either vocation so long 
as  he has imbibed enough of the essentials to recognise 
the experts' point of view and (most important) his-own 
limitations. The fact that the " good " chemist is 
content to stagnate shows that he is not in fact fitted 
for the more adventurous r61e of administrator. 
Provided no misfits are allowed to persist, there can be 
nothing hut good in the management finding by trial 
and error whether the bad cheinist cannot be fitted in 
5etter in some other position in the organisation. " T o  
each his destiny, to each his fate." 

# 
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The third complaint is that the secondary school 
boy, having been assisted to become fully qualified, 
is then told that he cannot go farther because he has no 
University education. I t  must be recognised that there 
is far too much snobbery in respect of University 
education. Particularly is this so regarding University 
posts; it is harder for a camel to go through the eye 
of the needle than for external student, be he never so 
eminent, to attain to a Professorship. Frankly, we feel 
that our correspondent has been unfortunate if he has 
found this handicap in industry. The secondary sci1001 
boy can only have found it in one of a small number of 
large laboratories unless, and here is the crux of the 
matter, his general education (manners, knowledge of 
literature, and speech and so forth) have failed to 
advance with his knowledge of chemistrv. 

" pushed " into a nigh-salaried position. There 
is a mistaken idea that by paying a premium to an 
individual connected with a firm a boy may be trained 
in science and may be fitted to take a high position. 
Training in science can only be obtained inBchools and 
colleges where it is a whole-time job. The chief chemist 
or chief engineer who accepts premium pupils untrained 
15 either taking his pupils' money under false pretences, 
or he is not giving to his firm that whole-time service 
which it has a right to expect from him. 

At  the same time there is much to be said for a 
system which permits trained pupils to come into a 
business to learn the fundamentals of management 
from all angles. I t  would hardly be fair to expect any 
firm to teach people in that way without some special 
recompense. Once the puuils have been trained. how- - 

The Secrecy Complex ever, 'they should not b e  guaranteed high position; 
they should certainly not " absorb practically all the 

OUR correspondent's fourth complaint is that the chances of promotion." If pupils are taken the best 
budding chemist is kept to himself in the laboratory system is toAgive them the bu;iness and indvstrial train 
and cannot learn anything about other branches of the ing for which they pay, and then to give them a small- 
firm. Where this is true it is just another example of salaried job from which they will rise only when they 
the secrecy complex to which we have called attention are found to be worth promotion. The pupil system 
on more than one occasion. We can possibly under- as described by our correspondent is wholly bad. I t  is 
stand that certain old-fashioned firms still think it is calculated to disturb the whole staff of !he u n ~ l ~ r t l k i n g .  
good policy not to tell their competitors how they do  
things; but a firm that refuses to let its own employees Width of Outlook and Vision 
know how things are done must have a terridle jack HAVING supported " External Graduate " to this 
of confidence in its own employees, and also astounding extent, we are bound to say that all who feel like he 
ignorance of psychology. The surest way to induce does should endeavour to imagine themselves in the 
u.ntrustworthyness is to withhold trust. The surest way position of the directors. The fact that they are good 
to induce a really forceful personality to find thlngs chemists or engineers is no reason for expecting promo- 
out for himself is to tell him he is not allowed to know tion to the highest positions outside the purely chemical 
them. We cannot believe that such a policy still per- and engineering staffs. The directors must look for 
sists in this year of grace as  the considered policy of something a little different from skill with laboratory 
any important concern. If a chemist expressed the apparatus in those to whom the high& administrative 
desire to learn more about the working of other depart- branches of business are to be entrusted. 'To believ: 
ments, we feel confident that he would be allowed in otherwise is a fault of inexperience. I t  is a sign that, 
his spare time to visit those departments and to see in the words of Mr. Clynes, they are " not in a position 
how things are done. to measure the services of their superiors . . . and the 

Whether the individual employees would also part complex aspects of industry are beyond them." Width 
with their information is another matter; secretiveness of outlook and vision are necessary in the young man, 
is not confined to " firms," but it is to be found whatever his scientific and engineering qualifications, 
among individuals. The individuals who are secretive if he would rise in the world ; and allied to these there 
a.bout their job, are those who are not highly competent must be a willingness to adventure, the siqn of self- 
and who have consequently so little confidence in them- confidence. 
selves that they are terrified of letting someone else The younger men in the chemical industry deservc 
into what few " secrets " they think in their ignorance all the assistance that can be given them by tl~ose who 
they possess. Ninety-nine out of every hundred such have hern through the industrial mill from bottom to 
secrets could quickly be discovered and even improved top, and if they can be thus instructed the chance that 
upon by the reasonably efficient investigator. Before the next generation of the leaders of the chemical 
complaining that he is given no information about other industry will be, if possible, superior to those of to-day 
departments, let our correspondent first ask himself i s  enhanced. It is to youth that we must look for the 
whether he is willing to give up his recreation time to future. The subject must be of no little interest to 
acquiring that information, and then let him ask for the heads o€ businesses, because too often the reactions of 
necessary permission. Unless it is as part of a compre. their staffs are not brought before them 1s vividly as is 
hensive training scheme, he cannot expect his desirable. The successful management of a business 
employers to engage a locum tenens so that he ran learn depends so largely on an enthusiastic and contented 
in their time about things which they do not deem it staff that no small portion of their occupation must be 
essential for him to know. that of oiling the human wheels of indnstrv. We often 

The Pupil System feel that it would be most valuable if eveiy member of 
the staff could have a heart-to-heart talk with the 

FINALLY, there is the pupil system. There indeed managing director once a year and could put before 
our correspondent has manifest cause for grumbling. him, i s  in a confession, all-those hopes and' fears and 
A pupil system such as he describes is nothing short aspirations and annoyances that had clouded or 
O F  the payment of a bribe for the purpose of being brightened the past twelve months. 
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Chemical Problems in Food Research 
ES1C:IRCHES conducted at  the Sational Physical 
Laboratory under the direction of the Engineering Com- 
mittee are referred to in the n l i u a i  Report of the Food 

In\estigation Board for 1933. They relate chiefly to the vis- 
coslty of refrigerants, e!.;~por;~tion from vet  surfaces, trans- 
mision of heat between metal pipes and a stream of air, 
insulated containers for use with solid carbon dioxide, con- 
vection in narro!r air spaces, and corrosion in refrigerating 
plant. 

The viscosity of the liquid refrigerant used in a refrigera- 
ting plant affects its working in tn.9 distinct ways. I n  the 
first place, it controls the r)on-er requircd to drive the re- 
frigerant round the cycle, and in the second place it enters 
directly into the factors governing the heat-transmission in 
the evaporator and condenser. For  these reasons, work has 
been commenced on the measurement of this property at  
temperatures from -lo0 C. lo + 15O C. . 

The method adopted is that of timing the rate of fall of a 
metal plug in a closely-fitting cylinder filled with the liquid. 
The container is of metal, and has glass windolvs near each 
end, so that the transit of the plug past these points can 
be observed. To avoid the formation of bubbles of vapour, 
ihe' ends of the metal cylinder are of special form, and a 
heated reservoir is attached at one end, so that the pressure 
in the cylinder can be raised above that corresponding to the 
vapour-pressure at  the temperature at  ~vhich the viscosity is 
being measured. The apparatus has been calibrated with 
four fluids at  different tempolalures, the time of fall of the 
plug being practically a linear function of the viscosity. 

Evaporation from Wet Surfaces 

The heat-transfer accompanying evapor:~tion is an  important 
factor in many phases of ref~igeration, and this investigation 
has been undertaken with a view to supplying data relating 
to the basic laws of evaporation of water from saturated 
surfaces. These experiments are being carried out in a hori- 
zontal open-circuit wind-tunnel of j3 cnl. square cross-section 
and 3 m. in length. 

The evaporation from the surface of a vertical cylinder, 
18 cm. long and 8.6 cm.' in diameier, moistened by water 
percolating through a linen cover, has been studied in some 
detail when uniformly heated to varims temperatures and 
exposed to winds of velocities ranging up to about 300 cm./ 
sec. 'The rate of total evapolation 1v.1~ determined from the 
quantity of water lost in a known interval of time, and also 
in terms of the additional electric energy required to main- 
tain the surface at  the same temperature excess when wet 
over that required when dry. In these experiments the 
highest difference of vapour-pressure attained between the 
saturated surface and the ambient air was equivalent to 50 
mm. of mercury, and the rate of total evaporation within 
this range was found to be proportional to thc difference, and, 
to  a first approximation, to vary ;L.; the 0.7 power of the 
velocity of the ~vind. The rate of evaporatim from different 
parts of the surface was also deduced from measurements of 
the energy dissipated in nine in'c!iridual heating panels placed 
vertically 2nd in close contact so as  to corer the cylindrical 
surface. It \ms fouocl to be greatest fro111 the area facing 
the mind, and least from the elements of surface at an angle 
slightly greater than a right angle to the approaching stream; 
whilst that from the rear had an intermecliate value which 
incr~nced in relative amount with increase in the speed of 
the wind. The rate ot evaporatio:~ was also found to be 
greatest near the base, and to decrease tolvards the top of 
the cylinder. 

Determining the Rate of Evaporation 

Experiments are now heing :nade to determine the rate of 
evaporation from the upper surface of a horizontal plate, 
18 cm. wide and 24 cnl. long, subjected' to a wind passing 
tangentiallv over the snrface. Thp plate itself consists of a 
number of 'independently controlled Ilrati!lg strips, arranged 
side by side and perpendicular to the direztion of the wind. 
Their upper surfaces are in one plan-, nnd'hre covered with 
a tightly stretched liner. cloth which can be maintained 

Engineering Investigations at the 
National Physical Laboratory 

uniformly v e t  during an experinlent. The distribution of 
evaporation in the direction of the wind is determined in 
terms of the electrical energy dissipated in the heaters, and 
is found to have a maximal value on the side at which the 
wind is incident. 

A detailed investigation of the laws goferning the transfer 
of heat between heatedor cooled metal pipes and a stream 
of air, with particular reference to hattcries for air-cooling, 
has been in progress for some time. I t  has now reached the 
stage where the experimental data can be collected together 
and correlated. This has been done in the course of a corn, 
prebensive paper ("Kohrenindustrie," 1931, 24, 5 ,  18) in which 
the closed-circuit wind-tunnel used is described, as well as  
the experimental methods for measuring the quantities of heat. 

Principle of Similitude 

It is found that the principle of similitude knables the 
results to be represented concisely in the form of graphs con- 
necting the two dimensionless variables H/kO and V d l v ,  
where H is the heat-transfer per unit length of pipe, k and v 
the thermal condurt~vity and the kinematic viscosity of the 
air, O the difference in temperature between the pipe and the 
'air, V the air velocity, and d the diameter of the pipe. The 
results demonstrate the incrbase in heat-transmision which 
accrues from any increase in the eddy motion of the air. In  
the first place, this was indicated by the increase in the heat- 
transmission for layers of pipes aft.:: the front one, in a 
battery, and also from the higher coefficients in a "staggered" 
battery from those in a " square " one. The deduction was 
confirmed by using a frame of wooden laths to induce turbu- 
lence, when it was found that the transmission for the whole 
of the five layers of piping examined was improved; the 
percentage increase was greatest for the first layer. 

I n  addition to batteries of pipes set transversely to the air. 
stream, longitudinal pipes have been studied. The laws for 
these differ in many respects f r ~ m  those for transverse pipes. 
Thus, the beat-transmission decreases downstream, instead 

.of increasing, and the relat~onship bet~reen the two variables 
mentioned previously is linear, in the case of longitudinal 
pipes. The effect of eddy motion is, as before, to increase the 
heat-transfer, particularly in the sections first met by the air. 
I t  may he of interest to note that, other things heing equal, 
the heat-transfer from a longitudinal pipe is of the order of 
one-half that from a transvelse pipe. 

Insulated Containers 
Solid carbon dioxide is now an  nrticle of commerce, and 

many tons are transported daily by rail and road. To  design 
containers for this material of such a thickness that the loss 
of the refrigerant is balanced financially against the cost of 
the container and other factors, necessitates a knowledge of 
the thermal conductirity at lor!- temperatyre of the material 
used for the container. 

To  ensure that the conductivity is measured over the actual 
range of temperature concerned in the commercial applica- 
tion of the container, the experiments have been conducted 
by measuring the late of sublimation of a block of solid carbor! 
dioxide in a container of such a form that the heat-trans- 
mission through the walls can be calculated, assuming the 
surfaces are isothermals. To obtain this uniformity of tem- 
perature, the container is metal-lined, and use is also made 
of natural internal convection by suspending the container 
from a balance by a wire passing through the lid and attached 
to a plate carrying the block of solid carbon dioxide; the 
latter is thus in contact with the lid of the box the whole 
time. To avoid the necessity of assuming a value for the 
latent heat of sublimation of the solid carbon dioxide, a heater 
is provided in the box, and this can be used to measure the 
increased rate of evaporation due to the supply of energy at 
a known rate. 

0 
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A controlling factor in c e ~ t a i n  fornis of insulation used In 
cold storage is the  convective transfer across narrow air-gaps 
in t h e  insulation. \ \ ' i th a v i e ~ r  to providing d a t a  in this 
connection, narroir alr-gaps, consisting of t h e  space betii-een 
two parallel metal plates, one  of w h ~ c h  was electrically 
heated, and t h e  other ~ra te i -cooled ,  were used. T h e  plates 
were 12 inches square, a n d  the  air-space betiwen them was  
.varied from I cm. down to I mm., bath i rhrn  the  plates were 
vertical a n d  when they were in each of the  tiro horizontal 
positions, i .e. ,  with the hot o r  the  cold plate upprrniost.  
\2'ith a g a p  of I cin., t h e  t lansfer  was approximately pro- 
portional t o  the  j / j t h  poiizer of the  d i f fecnce  in temperature, 
but this figure fall*, and the actual transfel- ~ i s e s ,  a s  t h e  
places are  brought closer together. \Vith a g a p  of  I mm., 
the  transfer \%,as applonimat-ly proportional to the  difference 
in temperature itself, shoiviiig tha t  convection had heen 
almost entirely suppressed. 

Corrosion not infrequently causes trouhlc in the  refrigerat- 
ing  industry, a n d  irbere the  caure is obscure, the  'ngineering 
Committee of the  Board is g lad  to have  rxomples brought t o  
its notice. One such case iras studied in the year under  
review. I t  was  olxerved t6a t  the  s ~ d p s  of t h e  pistons of 
methyl-chloride p lants  had patches of t h e  aurface covered 
with a thin film of copper, irhilst the  piston heads ;und dia- 
phragms had a coating of a thin broirn deposit. T h e  trouble 
iras not confined t o  one particular plant.  Somc of the  depoqit 
tras dissolved in  ar id  and t h e  flame c l l o u r  test applied. T h e  
characteristic colour of c a l c i ~ m  ivas observed. 'rliis .;uggests 
tha t  calcium salts a re  the  cause of the  corrosion. 'l'hr deposit 
of copper is then accounted for by th,: fact tha t  the, copper 

pipes woolrl be :?tt;icked by the  c ; ~ i c i u ~ n  salt ,  a n d  the  con]- 
pourid formed would be cariied o ~ i  ;o the  iron p i s o n  ; ~ n d  
react there, depoiiting copper. 

On inquiry it iras a>ct,rtaincd t l ~ ; ~ t  this make of ~ncthyl -  
chloride m;~cl i i~ le  u t ~ l ~ s r ,  a (llying tube containing c;llcii~m 
chloride t o  reniove th12 traces of  mol\tlll-e from t h r  mrthyl 
rhloride, so this could account for tht: presence of t h e  calcium. 
It 1v;ls suggr i ted  :IS ;I remedy tha t  a ~ ~ l i c ; ~ - g c I  dryrr  he 11.ed 
illhtead of calciuni chloride. 

A survey of t h e  lite1;lture relating to co~ros ion by refrigerat- 
i n g  brincs ha.; hren m;uir,  a ~ ~ d  t h r  wl icnt  f~ct . ;  a p p r a r  t r ~  l ~ r  
th;it pure  Ihriiies free f ~ o m  oxygrn a r e  practically 11o11- 
corrosive. Srutr;ll  1,ritie slo\vly Ibcrome. ;tcid I I ~ I I I ~  vxpowre  
to the  air,  owing t o  :~bsorptiuli of c:lrh.)~i dioxidr.  T h e  
aIl<;llinity pr r~ducrd  by rxce5i of c ;~lc i :~m or \odium Iiydroxidr 
i i  limited by t h r  alk;llinity of n .etul-;~trd sololion of the  
c;~lciuni oxyrlilr~ride fo~riierl, and tliis v;lli?< with t h r  coln- 
position, conrelitr;ition :ind tenipt.r.lture ~f the  1)riiie. T h e  
rorroiioii of irov a n d  steel is r rdurrd  to n 1ncgligi1)le point 
under most condition5 if thc  l iydr ;~t r  :~Ikaliliity ( in  term, of  
c;llcium hy~lroxidej  i, ni;lintail~c(l ,!t, cay, 200 part, p r r  
n ~ i l l i n ~ l .  Soda :iih t o  produrr  nlkaliliit! i.; lint pr;~ctiral)lr,  a s  
calcium c;rrbo~late i-. prrcipit.lird. F i n ; ~ I l y ,  p:i..ivityinp 
;lgrnts, such ;I\ I I O ~ : I \ ~ I U I ~ I  chr~nl~ikt r ,  re::~rd corrn~ini i ,  illid 
there is ;I miilimal r:ltr of ror :or io~i  irith rr.rl; i i~~ c~)lic1~111r;ttio11 
of  hi-chronintr bryollrl n h i c h  thr  r;lte incrg.:isri n i t h  thp 
addition o f  fur thcr  :~irtonnts. One poilit of plxrticnl ,iy?;por- 
t;~lice is to 1ii;lhe brii(1. In thc. p i p i ~ ~ ~  5y.tr111 r:!rryin# Ihrinr 
of ;IS l a r p r  ;I I-;~rliui ;I.: po\<ible, ki11ct. co~irr~ntr.ttprl I)ri~i(.\ ilt 
liiph veloritic..; r s e r t  ;I . (>rrre c l ~ t t i n p  : ~ c t i o ~ i  a t  iucli pl:irei. 

Honours Conferred by the University of Madrid 
At the Ninth International Congress 

ON the  orc;ision of tlir ninrh 11itcrn;ition;il C o n g r r v  of Pure  111 tliv 1~~:icuIty of S ~ ~ I ~ I I C I , ?  ii-;~. Ibr~~toivr~l  I ~ ~ I I I I  l1rof(,..ors 
and hppliecl Chemistry, held in M:~drid this year n n d r r  t h e  . l ln l \ t l .o~lg?  1.e C l i a t r l i ~ ~ r ,  (;. S .  I.c,iiii (I3vrl;rl1.y). P : I~~:LV:II IO 
p n s i d e l ~ c y  of Profpssor Fernendez, a vaiirty r ~ i  honours were a ~ i d  \Y:II(I(,II, ; L I I I I  ~ I ~ O I I  I J r o f ~ : s ~ n r ~  I<. l . 'ourr~r:~t~ (P;iri,), 1'. 
Ibejtoived with t rue  Spani ih  courtesy upon ;i ~ l u n i b r r  r ~ f  t h e  K:~rrc>r (Zk~rirli)  ;111(l I<. I < ~ I ) I ~ \ I I I I  (O\fo1:1!) 111 tht. I : ; I C I I ~ ~ ~  o f  
~lelegatpc. Professor 11. E. :\rmstrong (I,r~ndoii),  I'rofe.;snr l ' l i : ~ r ~ ~ , ; ~ c ! .  
H. 1.e ('h:lt,alier (Pzlri.;), l'rofr..ar h' IJ;~r~-:l\~:lna (I<oni?) and l'rc~fe.~i~r l ' : t r r : ~ r : ~ ~ ~ c  [1<~11nv) \ \ : I .  c l ~ ~ r t i , ~ l  !~rc.-idt,nt of 
i'rofessor 1'. \Yaldt!n fKostock) i i r r r  iii;ldr~ ho~iol;i~-y 1)rc.i- tliv I ' I I ~ ( I I ~  ;11i(1 it W;I> ; ~ r ~ ) ~ i x t ~ d  ~ I I ; I I  llirs I ~ ? \ I  ~m(v,ti!ig .lio111(1 
(lriits (of thr  C o n p ~ ~ s u .  T h e  dcgrre  nt r)oclor Ilonnris Cailia I I P  I I I > I I I  ill 1.11rvr11v~ S n i t / ( , r l ; ~ ~ ~ ( l ,  in S v p t ( ~ r i ? I ~ ~ ~ r ,  1<,30. 

Recipients of Degree  of "Doctor  Honor is  C a u s a  " conferred by t h e  University of Madr id .  S t a n d i n g  : G .  N. Lewis (Berkeley), 
N. P a r r a v a n o  (Rome), H. E. A r m s t r o n g  (London), P. Walden (Rostock), H. Le Ghatelier (Par is ) .  Seated  : P .  K a r r e r  

(Zur ich)  E. Fourneau (Par is ) .  R. Robinson (Oxford). 
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At the Sign of the Cheshire Cat-I11 
tlF: time ha.; come, the Walrus said, to talk of inany 
t h i n g :  of shoes-and ?hips-and sealing wax-of "Tc,lb . I >  ag,es-and , kings." A like inroniequence seems 

to i ~ : ~ v e  prevailed at Aberdeen. I n  Sectit)n .4, the Address 
sva, ;i ten-page In~ig cli5cuisio1i !)f so-called Throrhs  of Light. 
Hr~ivt%vei- rnucl~ the subject may be of prrsetit interest to ;I 

few <peciali<ts, it !ins out of plact, a t  a meeting meant to 
ierrc popular, not prrrate, er~tls. Physici\ts are htill not far 
fr,)ni the mere gues5itig stage. The public has to be satis- 
fied ~v i lh  thr  biblical dictum-" i\nd God said, Let there be 
I.ight and there !r;rs l i g h t  "-at least, until smoliy chimneys . 
aroie ill croivded cities. Many n.ould like to knolr what phy- 
sicicti are doing to help us to light our tolrns, 11ow that 1ve 
are Its;trnilig that light has :l health-promoting ofice nhich 
i iiot ~iierely sul~~ect ive.  If we are to nppmr as  nudists a t  
Blackpool, clean air will be necessary there : is this in the 
otiicial mind-if there be t ~ n e ?  The burden clearly reits upon 
Section :\. Ilniortunately, physics i no longer a practical 
scirncr i111d will so011 IIC a loht academic art. \Vhat ;I feather 
it !rould be in the cap of the Association, if it were to redis- 
cover this branch of science ! Man lives not on electronics 
alone, r;liIi I c s  (111 inatlicmatical   bat^-;~ctio~is. Even the new, 

1 -  h a t t e r i ~ ~ g  p;rititne of atomic skittles can have interest -"% on]) r a fen- sliilled p laye~s  of this most searching of games. 
Of Iatr years, a t  the Rnyal Institution, I have often 
sighed for an hour of clear-cut demonstrations of heat and 
sound phenomena such as I heard Tynrlnll give, in years 
long ago, so that the young people might gain some ballast 
of fundaniental fact. F;iradny method is gone out of the Christ- 
mas lectures. These are 110 loilge,- educative but mainly 
didactic and informative sho~rs,  set at the level of juveniles 
over iisty \rho are the maill :xudience. 'The cober spirit of 
Farad~ry hovers hui faintly in these days ovel the building. 
And yet I see hope. The publicatid11 ot his " Laboratory 
So te  Uooks " ic a real achievrment. When l i s t ~ ~ l i n g  to Sir 
\\.illialn Bragg, of I:lte, the thought has come oveli me 
more than once that he is beginning to lose himself in the 
great philusopher's musiligs and to be impressed with their 
Ypirit. 111 ttme, he may turn to Iris !nniquz lecture on " Men- 
tal I.:ilucation " and, perhaps, strlve to make its doctrine 
knorvn and effective; give us less shon. and more substance! 

' ' Charms strike the sight but merit wins the soul." 

" Much Ado About Nothing " 
lti hertion B, th. President's Addre.;; iras nominally on 

" Phyiic:il Methods in ('hemistl-y " :  propc;fly described, it ic 
on the I'resident's methods, a chemical Much Ado About 
Xothinfi," sunini;l~-i4ng the author's laboratgry and journal- 
irtic ~r;t~iderings. 

" . . . . the total matter 
\\-a? lhiiinest~soup served on I platter." 

;La Fontnine]. 
Hii talent fol- i~tventing I I I ~ I I C C C S S : L I ~  names; his lack of 
critical po'ivel- n i~d  sense of proh.rbility; as  xvell as  his com- 
plete rurreiidt.r to electl-onic myhticism, are fully, displayed. 
To  Inca, it i i  the story of the spiritual hoii.nfa~l of a 
oncr rnoit p~-ol~liiing, niact skilful laboratory worker, 
u ~ i d r r  the strrili.itig i~ifluence of the unsri~ntific outlook de- 
veiope(l in the modern physic;il-rhc~l~icd srhool, journalised 
into I,ring, rince the 18Sg mrrtillg :n Abt'tdeen, by Ostxvalrl, 
I\-ittiout :in! con~cirnce of ::rilicisrn. He clearly moves but 
in the s1i;trkles oI an cccleai;i.;tical spirit. 

C'henii\try is rli~,tni\try; it ratlllot b~:  sonhething else as 
!veil ;ind lemain a Srifwce. TYhen the Iiew atomic breali- 
dotr~i  gang hila rntered into it.; full cstare, the time a.ill be 
r i p  f t i  I l i i ~ i c ,  not h f  I<vcry clirmist who is a 
chemist and ret;lini hi.; sallitv mu;t know that the electron- 
p ~ o t u ~ i  sp~cu la t io~ i  1v;ls an ;rl~.;rlrdity; no variety can be got 
out of tn.0 factors. 'l'he p;riaRins nrr all alike. KOIV that 
&re have almoqt ivrrkly additions lo the numhrr of letons 
to Ibe got r~ut  of the poor bntterrd atoms, some mrasure of 
prol~ability is coming upon the scene. .At the conclusion of 
my ;id(lreii in iSXj, I ?aid : 
" I'IIv )(rv;lt , n ~ t n > n i ~ ~  or r l l v  I : I I I I ~ I I I - ~  (11 citrlxm rIiwni\t.i lh:~, 11t.m 

llv ,loclrinr. c ~ f  \trorturr.. . . . Scllnr, of u5 loi1li Ln~-n.:lnl to 1111 t,xtr,n- 
\i<,n 111,. d<,cll.in<, I I C I I  ~,nly I c l  ronlllouocl.; ficn<.l.;tll,, but r\.r.n 

Some More Reflections on 
the Aberdeen Meeting of 

the British ~ssociation 

L o  tl,,. cle~nrnts. Thc rel;~li<,nships betwern these oiv in 50 m:my 
r;tv.\ so ~~s:cctly uirnil:~r 1,) ~ ~ I O S P  \vbich obtain bet\\.ccn carhon rum- 
puulld\, I\-llirh n.c a,-v peraua~lr~l ~lill'er mercly in structure, tll:tt it 
i \  ;tl~n<nt inlll<i\.;iblc. trl  void such a rirnclurion, cven in the alhcnce 
c>i all l;~l~or;ttory ~ ~ ~ i ~ l ~ ~ n r ~ ~ , "  

Not so bad this as  a forecast. \Ye should not now have to 
wait 50 years for proof that the elements are patterned struc- 
tures, like carboil compounds Obviously, the methods thus 
far developed are entirely p~imit ive and brutal; the mathe- 
luaticia~is are but seeking to paint.inodels. A little attentiou 
to the exact science Urganic Chemistry ~rou ld  do the workers 
good. 

Repetition of Work of 50 Years Ago 
If the President of B had had the least sense of humour, 

he would not have begun by stating that 
c t  , Tho phyiicc,-rhemird thut~rirs wl~irh first attl.actvd mr to the 

btudy of uhc.rni.try- n.ere largely fallacious, sincc we now I;no\v 
th:it tllr runcentr:~ti<>n uf iuns in an aqueous solution czlnnot he 
<lr,durr,rl directly fn,m its ronducti\.ity at difl~rent dilution*: nor rloev 
the r:bt:tlytir activity of :tn arid :iHord n direct mearurr of the con- 
rentr;ttiun of Ihycll-ogm ions n.hirIi it n,nt;tins, in view of thu fact 
th:it thr ~nrllt.rules of tllr acid m;ty be wrn more ;trtise than the 
iuns pn,rlurp<I fr-oln thrm." 

The fallacy of the doctrine he expounds is already only too 
abvious-it is so hopelessly illcomplete and inconsiderate of 
fact :  lust 1rords, like nearly all our so-called theoretical 
chemistry. 'The Trorst of it is, these disqilisitions have 
their effect upon the innocent minrls of young workers. Others 
too are writing 11-ith similar looseness of thought, producing 
speculative joy. TVork is done, nontinally with this or  that 
speculation in view, which in the end ieadi nowhere. A large 
part of the output of to-day is repetition of work of fifty years 
ago expressed In language which is mere paraphrase of the 
old <tyle, carrying us no further. I n  consequence, the Journal 
of the Chemical Society is ~ n a d e  un~.eidal~l.: and the Society 
has sacrified Inany thousands of pounds in giving advertise- 
ment to matter which ought never to have been put into 
print. \Vc have to eradicate this cancer of unwarranted 
;peculation, leading noli,here, from our subject and get back 
to accurate $1-ork and thought. , 

I n  Section C, the President provided a long and learned 
essay, mainly dealing n.itii the value of plant iemains as  
geological evidence. Far  too long for an address, it is too 
compressed to be read for general information, of which there 
is not a little. Thus we learn that coal ivas raised several 
centuries ago in large quantities and used in evaporatiiig sea 
water, to produce salt. 

Neglect of Geology in Schools 
Kc better evidence can ~ve l l  be aslied for of the failure of 

the Association to impress the public than that give11 by the 
almost complete neglect of geology in schools. It should be 
!he basis of geography Familiarity bresds contempt. No 
one cares for the soil. - The "muddied oaf" regards clay just 
as dirt, nothing more. People who go to the sea take less 
notice of sand or  shoje that: either 7Valrus or Carpenter did. 
Ko attention is paid in schools to Huxlev's advocacy of the 
jtudy of history through chalk. That ge?logy has something 
to do ;vith agriculture seems to be forgotten by most geolo- 
gists. A great opportunity is before the coming President, 
ivho is a geologist. Let him cast academic geology to the 
winds and seek to tell us, in plxin black and white, what 
the soil of our Empire is worth. Australia looks big on the 
!nap, it appears to have wide open spzces unfilled-how much 
of it is worth while? Let him explain the difficulties of 
water supply-the exhausted soil of South .4frica, of Ceylon, 
of India-the need of ~ninera! feitilisers and the narrow dis- 
tribution of the supply. He will be giving politicians and 
others ~ h o  call look ahead something to think of and provide 
againit. 
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I n  D, Zoology, the topic was " The  St.ddy of Behaviour." 
The writer begins by saying that he agrees " that the organism 
has properties and potentialrties as  a whole which are not 
reducible to the properties shown 7.t the chemical level." 
Being interpreted, this means, what? It sounds well, but can 
i t  have any meaning? What a re  the properties of an  orgau- 
ism shown at  the chemical level ? Who can presume to know 
at  present? A fair share of our behaviour has to do with 
adrenaline-a simple chemical. 

However, it is useless to argue with a Inan who can smite 
you with such a peroration as the following : 
" We must thinl; uf the organism as a four-dimensionnl whole 

or directi\,e cyclical process and no longer attempt to contain it 
within the static sclleme of the classical materialism. This does 
not lead to any form of dualistic vitalism. The relation of beha- 
vioural or 'psychological ' activities to physiological is not the 
relation of mental to physical activities but is, quite simply, the 
relatiurr uf a' whole spatio-temporal directive procesg to its parts." 

Obviously this has been written for Mr. Julian Huxley to 
have printed as a poster, to be exhibited everywhere at  the 
Zoo and a t  Whipsnade. People wi:l begin to look a t  the 
animals with real curiosity, when told they are "four-dimen- 
sional wholes." 

Breathing Fresh Air 
Reaching E, we begin to feel that we are breathing air that 

is no louger hot but even iresh. 'The subject discussed i s  
" Co-operative Research in Geography," with an  African ex- 
ample. Attention is called tc. the need of systematic inquiry 
into man and his doings and int? the conditions generally in 
countries like Africa, with native popula:ions. The address 
is an  instructive essay for travellers and residents abroad. 

Geography to-day is an  almost meaningless term-it means 
so much and so little. Although thc teaching has been greatly 
improved of late, it is still non3esuipt and fa r  too much at- 
tention is paid, to  subjects beyond the scope and experience 
of boys alid girls of school age. Much geography is learnt 
to-day from the wonderful pictures published in "The Times" 
and other papers. If taught properly, the subject includes 
al l  the natural sciences. It cannot be taught at  all without 
fundamentally clear ideas in chemistry, physics, geology, 
astronomy and biology. As the attempt is made to teach it 
without these, the instruction can have but little value. I f  
continued in a reformed Association, the outlook of the Sec- 
tion should be very different from that now prevailing-far 
wider and with some philosophy in it. 

As F stands for Future, rail transport was appro- 
priately considered in the section and a common manage- 
ment of al l  forms of transport advocated. I t  is to be re- 
gretted that no attention was drawn to the great scientific 
advance made during the year by the general introduction of 
water-softening plant on the L.M.S. system. 

Sources of Cheap Electric Power 
I n  G ,  the Engineering Section, discussing " Sources of 

Cheap Electric Power," the President directed attention to 
the great waste of fine coal a t  the pit head, and dwelt on the 
use that might be made of this as a means of generating elec- 
tricity at  low cost. It is fast becoming clear that there is no 
other rational m y  of disposing of the material. Engineers, 
too, are becoming experts in using dirty coal; in fact, they 
have difficulty in using it clean. Coal IS to energy produc- 
tion what railways are to tlansport. Transport is coming 
into intelligent hands; coal has never been. Kot many years 
ago, the engineers In the steel works in Sheffield did not 
know that they burnt air along with coal. People generally 
to-day have no idea what happens in the explosion chamber 
of the motor-car enzine. I t  , i s  astonishing how far our 
boasted knowledge extends, how much the schools consider 
the world. 

The address in H, Anthropology, may be given a prize for 
brevity. 'The strange topic of ,' Paraguay Tea-Yerba 
Matt? " is the theme discussed, as  an  ~llustration of the de- 
sirability of studyiug the history of va111:tble food plants 
before it be too late. I n  native minds, the tea was once en- 
dowed with magic powers. W e  are referred to the Hand- 
book of Paraguay, of 1Sg4, for an analysis : a little far hack, 
pel-haps. Still, it suffices the President, who concludes from 
it that the action of an infusion ~vonld be that of a cardiac and 
a nutritive. He  adds that it Ir a little strange that the 
earliest authors who record its use quote it primarily as an 

emetic. We  wonder ~ r h a t  the IVellcome laboratory bas to  
say on the suhjett. 

I n  Physiology, .I, Sormal  and Abnormal Colour Vision was 
the topic. Often at  sales, when a lot does uot raise a bid, 
two or  three others are put u;, witii it-even then the bidding 
is not spirited. \Ve'feel this to be rrue of I and put J, Psycho- 
logy and Social Problems, with it. Prototropy, from Chemis- 
try, might be thrown in. The psychologists have taken them- 
;elves seriously of late years and have made good fees out 
of their subject in commonsense ways. I t  is doubtful if the 
subject deserves a place in the Association. The latest effort 
does not help it much. 

An address of real public impo~tallce was that delivered in 
Section K, Botany, under the far too modest title of " Some 
Aspects of Forest Biology." The complexity of the problem 
facing the forester are fairly displayed, but more should have 
been done to make clear the vast public importance of the 
subject. 

The growth of trees is a s ~ ~ h j e c t  second only in importance 
to that of the growth in intelligence of humans, discussed in  L, 
Educational Science, under the title "Science at the Universi- 
ties: Some Probleiiis of the Present and Future." This was 
the one fighting address at  the. meeting-a challenge, long 
overdue, to the u~liversities to consider their position. Whilst 
dropping bombs upon the head centres of training, the Presi- 
dent went out of his way to act as  apologist for the public 
schools, which were roundly condemned later on for their 
methods, by the late head of Harrow. The President+& 
yet but an  amateur flyer, not long reco.~ered from pub~rc  
school measles and Oxford mumps : all the signs of a robust 
constitution are there, however. Having built a " Queen 
Mary " and launched her in 54 ses.mds, operating with inter- 
est and knowledge, it ahould be possible by like methods to 
build as  stately a ship of Education. I f  a stimulusi to this 
end have been given at  Abel-deen, I. will not have worked 
34 years in vain. 

Progress in Agriculture 
Last, but not least-in fact, actually the most important of 

al l  in subject--comes the address in M, Agriculture : I' Scien- 
tific Progress and I<conomic Planning in rel:ition to Agricul- 
ture and Rural Life." This \\as reinforced by Sir Daniel 
Hall's powerful advocacy of an  agriculti~ral policy, in a sub- 
sequent discussion in the Section. The'chemist, more than 
anyone, can foresee the importance of a complete organisa- 
tion and scientific develop~iient of farming industry-as he 
:an foresee, as  its chiet objective, tl'e production of crops of 
considered and assured nutritive qtiality, and the consequent 
great reduction, if not the extinction, of all disease due to 
faulty nutrition-by far the major cause of disease. He  
would, however, counsel ca:~tlon against too hasty laying 
down of plans, on account of the extreme complexity of the 
problem. To take only a single issue: we have to settle 
what type of flour we may best use as bread, before we can 
decide what amount and what kind of wheat to grow, how 
much and in what form wheat shall be imported. Answer 
can only be given upon a basis of complete scientific study 
3f the problem. The great cause for iatisfaction the chemist 
has to-day is the advance made in the study of foodstuffs and 
conditions of health as  affected by chemical factors in food. 
The coming age is clearly to be a Che.nic:ll Age. 

The Walrus was in advance of the Ass~ciation in asking 
for talk " of many things," including " Cabages and Kings." 
He must have foreseen that the time iras to be when we should. 
greet 

Cabbages as Kings. 

SPANISH production of sulphur ore during 1332 totalled 70,690 
metric tons. In  addition, approxim:itely 4,539 to11sof sul- 
phur were produced by the Kio Tinto Company. It is re- 
~ ~ o r t e d  that the 1933 output of sulphur from pyrites by the 
llio Tinto Company rose to 18,000 metric tons. Imports of 
sulphur into Spain during 1933 declined to 4.016 tons from 
10,518 tons in 1932. Concurl.eiitly, cxports declined to 4,575 
tons from 5,711 tons. Increased production caused the Gov- 
ernment to prohibit importations until domestic prices exceed 
300 pesetas a metric ton for crude sulphur in hulk. Spanish 
consumption of sulphur is estimated at  ?lightly over 25,000 
tons and production at 30,000 tons. 
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Low Temperature Carbonisation During 1933 
By F. S. SINNATT, D.Sc., Director of Fuel Research 

THE past year has been marked by an increase in interest in 250 tons a day, came into operation in September, 1933. The 
proceises for the production of smokeless fuels, and in Italian plant has been in operation since October, 1931, but 
methods of heating rrithout the proSuction of smoke. The the smooth working of this plant has been interrupted by 
iuterest is not confined to any branch of the community, but g~olvth of the castings. I t  has been decided to replace the 

' 

is shared by the general ~ u b l i c ,  the coal industry, the carboni- caatings with a cast iron that does not grow which has been 
aation indust!iei and the electrical industries. The general developed in association with the French )company. The 
feeling upon the develop- capacity of the Illineworth 
ment 0 1  processes for the T~~ 1934 Economy published by the abroad is 750 ions a 
carbonisation of coal at low 
temperature is due, in a Federation of British Industries, contains a Review of :?ii p:,": 2; :s:$o: 
measure, to the excellent Coke Oven Technology (G. E. Foxwell), a Review of Gas- is stated to be excellent. I t  
results published by Low works Practice (H. D. Greenwood), notes on The  Modem is expected that it will be 
Temperature Carbonisation, rndustrial Drive and Electrification p. C. M~,.+,,,,~,.), possible to recondition the 
Ltd. The chairman, Colonel 
~ ~ i ~ t ~ , , . ,  able to report articles on s team wising, water  softening, boiler feed ::,",": a6$11~t0~12",i~1:a~~~ 
another year of progress and water conditioning, refractories, and a survey of the plant for Great Britain. The 
achievement, and at  a later Development of LOW Temperature Carbonisation during plant of the Scottish Gas 
date stated tliat Low Tem- S. Dr. Sinnattss is reprinted in Utilities Corporation, Ltd., 
prrature Carbonisation, Ltd., 

this  page. 
Glenlmig, has treated over 

were erecting two new works 17,000 tons of coal durine the 
in the next few months. The 
primary object of this company is to produce a solid smoke- 
less fuel, " Coalite," suitable for all domestic purposes in- 
cluding the open firegrate, and it succeeds in this object by 
setting a high standard for its product, and by keeping it 
uniform in size and quality. The by-products obtained are 
of importance, and the motor spirit produced by the low tem- 
perature carlmnisation of coal was used during the major part 
of 1r)33 for one Home Defence Squadron of the Royal Air 
Force. In view of the very satisfactory results of this trial 
a contract has norv k e n  plared to cover the requirements of 
seven squadrons, and Colonel Bristow, in a letter to " The 
Times," dated March 2, 1934, stated that the motor spirit 
urorluced in the new nlants mentioned above would brine the 
iota1 prod~irtion of hjs firm up to a point sufficient to s ~ p p l y  
17 sq~radrons of the Royal Air Force. The writer has pointed 
out that a manufactured solid smokeless fuel must possess 
special characteristics before the general public will use it in 
place of coal. The household coals of this country are of 
such high quality, and are so suitable and economical for 
domestic purposes, that the publir canliot he expected to use 
solid fuels of inferior qualities. The coal industry is pro- 
viding suitable sizes and qualities for domestic purposes, and 
the Coal Utilisation Council is plaving an  important r6le in 
placing modern developments in thk otilisation of coal at the 
service of the consumer. 

Production of Coke 

year, without interruption for 
mechanical adjustments. The coal used is washed caking 
doubles or singles from Lanarkshire. The smokeless fuel 
"Heatbright" is graded. A sample has been examined in 
the open grate at  the Fuel Kesearch Station and gave values 
comparable with other smokeless fuels. The gas produced 
in the plant has a calorific value of zoo B.Th.U. per cu.ft., 
2nd is equivalent to about 80 tllerms per ton. The whole of 
the gas is sold for industrial purposes, and the results have 
been satisfactory. The tar produced during the year has 
exceeded zo gallons per ton, and the corporation has de- 
veloped a treatment by which it remains fluid helorv o0 C. 

Low Temuerature Plant at Southall 
The erection of the Salermo plant at  the Southall Works 

of the Gas Light and Coke Co. has been completed. The 
unit has a capacitv of 50 tons a day. The carbonising 
chamber consists of 24 semi-circular troughs, 16 in. in dia- 
r~icter and 7 ft. 6 in. long, made of special heat-resisting steel. 
The coal to be treated is passed through a pre-dryer heated 
by exhaust furnace gases. The furnace is an adaptation of 
the best t y p e  of gas furnace and individual burners are  pro- 
vided for'each trough so as to permit of absolute control of 
temperature, and there is a special system of recuperation. 
The gases and vapours pass through a Salermo dust ex- 
tractor where the dust is caueht bv a series of baffle plates 
which are continuously spra$d with the less volatile-frac- 
tions of low temperature tar. The tar, which is under 

.rhe great carhonising industries are doing all in their pressure in the circuit, carries away the dnsi and after separa- 

to produre cheaplv, and in large quantities, cokes tion from the dust it is cooled and returned to the sprayers. 

possessi~il; the qualities required for all domestic The higher boiling tar are condensed at the dust 

Importance is attached to the .peerh by s i r  n,filne. removing stage and continuouslv removed.   he condensers 

\Vatson at  the annual meeting of the cas 1,ight and coke proper catch the low boiling fractions and water, and separa- 
co, H~ said, c '  ~h~ company owes its great position to the tion of the tar takes place owing to the absence of dust. The 

fact that  g3c a clean, economical, and efficient fuel, I plant is designed to produce lolv temperature coke of a definite 

should like also to point out that the company is a large and constant volatile content, and forms an integral part of 
purveyor of solid fuel in the of coke and our specially a blending plant. The ultimate aim is to produce coke 

I ( . ~ ~ ~ ~ g l ~ , ~ . '   TI^^^^ fuels have the great advantage ~ o s e s " n g  special properties by careful blending and car- 

of I ~ i n p  economirnl and reliahle, and at the same time bonisatiOn. 

absolutely smokeless. W e  have found a ready market for The Hird System 
'Clranglom,' and its use is increasing every day." )The signi- 
ficance of these remarks urill he realiced when it is re- A unit of the ~ i r d  system of low temperature carhonisation, 
membered that the Gas Light a r~d  Coke Co. carbonises about British Carhonised Fuels, Ltd.. having a capacity of 50 tons 
three million tons of coal per annum. .4 duty of ~ d .  per a day, is being erected at the Nostell Colliery, Wakefield. I t  
gallon on henvv imported fuel oil was imposed on the occasion is intended that the ultimate capacity will he zoo-220 tons a 
of the last bndget. t the above-mentioned meeting of the day. The coal used in the plant passes to a bunker of roo 
companv Sir David Mi111e-LVatson stated that the tax on fuel tons capacity, and then through a coal dryer heated by gases 
oil had directlv stimr~latrd the u5e of coke for central heating bled from the battery heating, to a similar bunker of 40 tons 
and other boiler instnllations. capacitv. From here it is delivered into a charging lorry 

The chairman of the Illin~\vorth Carbonisation Co.. Ltd., rsith three doors pitched to suit the charping doors of the 
Mr. S. 6. Illing~vorth. at thr annual meetinp on December zo. retorts. The retorts are made of heat-resisting- cast iron, and 
193.1, reported that the plant at Courri&res had been doubled are of corrugated design. The dimensions of the retorts are  
d w m p  the rear. and now has a capacitv of 2 ~ 0  tons a day. lo ft. hv lo  ft., with an average width of 12 in. and with an  
The plant at Maoheupe for Gaz et Carhonisition, capacity inverse-taper. The rapacity of the retorts is z$ tons a day. 
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The heating is directed by circulating a large volume of gas. 
The low temperature coke " Nostlite Smokeless Fue l "  is 
discharged into a fuel car where it is dry quenched by a 
special method. 
. British Coal Refining Processes, Ltd., announced in August 
last that its first plant would IF erected on the outskirts of 
Huddersfield, and later it was stated in the ' I  Yorkshire 
Observer " that the company is co-operating with Hudders- 
field Collieries, Ltd., in the scheme. 

One of the developments of great significance, particularly 
to the coke oven industry and gas making industry, is the 
e~nploymeiit of the blending system due to Roberts, operating 
at  both high and low temperatures. Sucressful bvorking is 
reported from the Continent using coals to which 10-20 per 
cent. of coke dust has been added. In the'bleoding investi- 

gation at  the Fuel Research Station which is being carried 
out in chamber ovens (\Voodall Duckham system), blends of 
caking and oon-caking coal with and without the addition of 
fine crushed low temperature coke hnve been carlmoised. The 
results have been interesting in several respects. 

The system o f -  low temperature carbonisation in the 
narrow briclt retorts which has been elaborated at  the Fuel 
Research Stxtion (Technic:tl Paper KO. 35) has been tried on 
seams of all types from the main coalfields, and after about 
48 hours' preliminary experimental \vorking to estal)lish suit- 
able conditions it has bee11 poss~lile to carhonise moqt of the 
cl:;~ls. One of the retorts has I)een in continual operation for 
2 2  months, and when the two retol-ts 1ve1-e examined at the end 
of IS months both were found to hc in excellent n.orl;ing con- 
dition. 

An Electric Grinding Mill with Novel Features 
A Refinement to Prevent Overheating of the Material 

IMPROVED features have h e n  periodically incorporated in 
the new F:K type Kolloplex electro-grinding mill (Alpine 
Akt.-Ges. I'isengiesserei und Moschinenfabrik) as the out- 
come of experience accumulated in the many years since 
its introduction. As a consequence it is nor\. claimed to be 
second to none in respect of grinding output, fineness of grind 
and. 10x1- running costs. Fundamentally distinguishing it 
from the orthodox grinding plant is the absence of a bed plate 
for the motor which is now built in to the installation in  
which mill, motor aiid starter form a single aggregate. 

Evidence of the universal scope of the Kolloplex electro- 
mill is provided by its successful adoption in the grinding 
departments of an impressive range of industries. Its 
efficiency has been confirmed, for example, in the treatment 
of bleaching earths, pigments (leather colours, earth colours 
and lithopone), natural and syn'thetic resins, ferrous sulphate, 
copper sulphate, sulphur, magnesia, clays, starch, lactose, 
potato flakes, milk powder, soaps and soap powders, glue, 
waxes, tanning extracts! graphite, casein plastics, and bake- 
lite. The Kolloplex m ~ l l  will even grind oily and greasy 
materials to a degree of fineness .which has never been 
equalled in the past. Among its many advantages are 
economy in space, low power consumption, simplicity of 
assembly, erection in any desired location, easy and rapid 
cleaning, adjustment of grinding output, extraordinarily 
simple supervision, and simplicity of construction. 

Of outstanding interest among its new constructional 
features is the simple method of opening and easy cleaning. 
A mere turn of a hand wheel and the door can be swung 
open to expose the housing for cleaning. Being built on 
vertical hinges, the door can be easily opened and closed 
x%.hile its exact fit enables the mill to be opened without any 
exertion in a few seconds (clamping being unnecessary) even 
during operation. The grinding elements are thus exposed 
for cleaning bv simple manipulation at any moment. 

- 

With the aid of a built-on star delta starter, the motor can 
be directly srvitched on and off, thus markedly simplifying 
both these operations. A load meter accurately adjusts the 
feed and prevents deviation from the previously ascertained 
correct grinding rate. Input of material is controlled by 
means of the slide bar attached to the oscillating feed, the 
correct rate being indicated by the arrival of the load meter 
pointer at a red control mark. 

According to the sire of the mill the material can be broken 
down from a maximum diameter of lo mm. Through the 
medium of the oscillating feed it is uniformly and auto- 
matically fed into the mill, the movement being regulated by 
a slide bar. If preferred, a preliminary crushing disc may 
be inserted in the oscillating feed device. As a precaution 
against introduction of iron particles, the manufacturers of 
the Kolloplex mill can equip the machine with a permanent 
douhle magnet, an electromagnet or a magnetic drum. 

CompresseGair which \~,ould otherwise accumulate in the 
mill is driven out by means of a de-aaration device, any 
particles of pulverised material n.hich may be swept along 
being retained by the filtering tuhe. This de-aeration system 
is accompanied by the further advantage of preventing 

heating-up of the material during grinding. 4 separate dust- 
removing device is thus unnecessary and ;~ssembly and opera- 
tion are simplified and cheap~ned.  The filtering tuhe is 
firmly attached in a very simple manner to the roof of the 
grinding chamber by means of a tulle coLZer. Special designs 
incorporating several filter tubes are also available for deal- 
ing with materials developing a considerable amount of dust 
during grinding. 

One of the novel 
features of the 
Kolloplex Mill i s  
the absence of a 
bed plate for i t s  
electric motor. 
Mill, motor  and 
s tar ter  form a 
single Composite 
unit. Input of 
material is con- 
trolled by means 
of a slide bar  
attached t o  the 
oscillating feed. 

The driving gear is located in an enclosed housing and 
ruhs continuously in an oil bath. The ball bearings are  
strong and self-adjusting, and are arl-anged in a double line, 
ensuring light, silent aiid ~ a f e  running. Luhrication is 
rffected automatically by oil circulation commencing from the 
driving gear. An oil level indicatol- permits exact control at 
all times of the correct oil quantity. l)~lst-proof cases enclose 
the shafts so that no oil ever comes into contact with the 
material under treatment. The mills can he run in both 
clockwice and cou~~ter-clockaise direction. Output and power 
consumption vary with the material rvhich is being ground, 
its moisture content and the degree of fineness in vie!\.. 

Th? newly introduced type I< mill corresponds in its 
essential features with the EK mill, hut can he operated from 
an independent belt. A belt pulley takes the place of the 
motor, whilst the altered transmission ratio calls for a larger 
driving wheel on the oscillating feed. Any mill constructed 
according to the latter design can he transformed into an 
electro-mill by huilding in a motor 2nd <tarter. The makers 
of the Kolloplex mill also produce a \rater-cooled mill for 
r'caling with materials which are liable to decompose when 
espo~ed to high temperatures. 
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Smoke-Laden Atmosphere and Cancer 

T HE suggestion tha t  the  irritant qualities of the  ta r ry  
mat ter  contained in  smoke may he  t h e  cause of cancer 
was  m a d e  by Dr. H. .4. des V e u x ,  in his presidential 

address to the  National Smoke Abatemer~t Society a t  i ts sixth 
annual  conference a t  Glasgo~v o n  September zd. " Can we 
attrihute cancer t o  a smoke-laden atmosnhere?" asked Dr. 
des Vceu~.  " I t  is knourn tha t  t a r  can  produce this disease-- 
this is a proved fact. Chemists have now isolated the  element 
in  t a r  which can do it, and I should not he  surprised if before 
many years have passed further proof of t h e  connection of 
t a r  a n d  cancer \\ i l l  be forthcoming. IVhy has  cancer of the  
l u n g  from being a n  uncommon disease hecome a not in- 
frequent o n e ?  F r o m  Glasgo~v came t h e  great t ru th  tha t  
frogs a r e  a prolific cause of that death-dealing malady, 
bronchitis, a n d  its consequent heart disease. T h e  evidence 
has  been corroborated with convincing strength by Man- 
chester, a n d  in t h e  reports of nearly every Medical Officer of 
Health. And bronchitis and heart disease produced 37 per  
cent. of t h e  deaths i n  this country. 

Rickets and Tuberculosis 
'I One of t h e  chief causes of rickets is darkness--absence 

of sunlight,  and this disease is t h e  early stage of much of the  
crippling of children, which unless cured in a n  ear ly  stage 
remains permanent.  T o  those two may he  added tuberculosis. 
both of lungs  a n d  bones, for  although it is not claimed tha t  
tha t  is the only cause it  is certainly an  ancillary one, and qui t r  
certainly it is a l m o ~ t  impossible t o  cure it without the  assirt- 
ance  of clean a i r  and sunshine. Think of tlir exnense of the  
sanatoria and homes for this disease alone," saib the nresi- 
dent,  I' a n d  further consider for one moment the  futility of 
this type of treatment-the only  availahle one a t  present. A 
patient is sent to a home, remains a certain length of t imr  
until the  disease is 'arrested, '  f o r  one cannot :peak of cur? 
for  a t  least three years. H e  returns to his own home. and 
returns therefore t o  the  same surroundings where t h r  disease 
started. T h e  after-history of these patients leads to the  con- 
clusion tha t  as  a cure  for  tuberculosis the  greater par t  of the  
money spent on sanatoria is ratted. It \rould I-e far  hr t te r  
spent on prevention, for  tuberculosis is more ca.ily prevented 
than cured." 

There  was a terrible waste of fuel ;ti:*lf-the throxving 
into the  atmcsphere dailv and univt.1-sallv of precious h\.- 
products, tar,  sulphur and oil. all  of ~vhich  were of use in 
yearly increasing quantities, but  which \rere thrown hv a 
thooaht!ess population into the  a i r  to hr foul  and destrov 
buildings, a r t  galleries, clothes, books and furniture: ~ r h i c h  
necessitated frequent painting hoth inside and outside the  
house in order t o  make residences look even reasonahlv clean. 
a n d  added.rnormously to the  cost of living I,\. the nececsarp 
renew15 of c~rrtains. sheets, carpets. to!rels, and other perish- 
able household goods. 

Detectives of the Air 

Dr. 1. S. Owens, Superintendent of Observations for  t h e  
Committee for  the  I n ~ r s t i ~ n t i n ~ i  of Atmosnlierir Pollution. 
Department of Scientific and Inductrial Research. said tha t  
a n  average figure f rom the  96 stations in Great Britain where 
atmospheric pollution was meas~ired  gave a fall  of solid 
mat ter  of Z F O  tons ner square mile in 1939 and 240 tons in  
1934 Dr. Oirens described an  illgeniou;'instrument which 
had been er,olved for the  measurement of suspended im- 
nuritirs in thc  atmosphere. At intervals of from two t o  four 
hours a given quantity of a i r  was d r a m  throiigh filter paper 
a n d  the  impurity was  determined by measuring the  degree of 
blackness aqainst a standard shade card, t h r  impurity values 
of \vhich werr known. In view of the  va lue  of kno1rin$ t h e  
directinn front which inipurities come, a a i r id  vane had now 
hern added which automaticallv stamped the  direction of the  
wind on t h r  filter disc. In nracticnllv a l l  cities the  a i r  a f ter  
about midnight cleared rapidlv and there rras not murh im- 
puritv until earl\, the next morn in^. Then there was a rapid 
in<reare until a m:rximum was  rearhed in the  forenoon. On 
Sundavs this maximum was  an  hour later. T h e  qnantitv 
then decreased until i t  rose to a second niasimum in the  
evening. 

Increasing Lung Case3 may be due to 
Atmospheric Pollution 

A dust-counting inztrurnent made it  possible to take a 
sample of the  a i r  and precipitate the  dust upon a glass cover 
f o r  examination under a high-porrer'microscope. T h i s  in- 
strument shows tha t  the  air,  even in the  open country, is 
never free from dust.  IYhile h e ~ e  zoo o r  300 particle5 per 
cu. centimrtre might  11e collntrd, cities ~ r o n l d  give 4,000 to 
j , m  and even ~oo,ooo dur ing the  smoke fogs. 'The esaniina- 
tion of the  sulphur pollution in thr  a i r  h:td brconie of in- 
creasing importance since i t  was knnrrn that this was t h e  
main  cau5e of injury to buildings, while it  was also a strong 
irritant when present in quantity. :IS i t  sometimes was dur ing 
smoke fogs, a n d  was then injurious to people suffering from 
respiratory diseases. Sulphur  was detected in two \ray-, hy 
passing a i r  through an  absorbent solution a n d  then through 
a small g a s  meter, a n d  by exposing for a given period a 
porcelain cylinder coated with iead pernsi(le anrl then deter- 
mining the  extent of attack on thc Ir;ld peroxide by sulphur. 

Glasgow  ark keepers finislt a day's work in the  ~ h r u b -  
helies a s  black a s  coal miners, acrording t o  the  statement 
made by Mr. W m .  D. Besant, Director of Parks. .4 more 
recent enemy t o  plant l i fe  in o u r  cities has arrived in t h e  
form of motor traction. T h e  carbon n i o n o ~ i d e  which is 
emitted from t h e  exhaust of motor c:tri m r ~ s t  have some 
effect on  vegetation in a city like (;l;isgorv with the  la rge  
number of motor vehicle4 in  use daily. One has  only to note  
the  damage done to a hedge o r  any other plant which comes 
in contart jrith t h r  fumes from a motor euhauit,  t o  realize 
i1i;lt hel-e 1r.e have anothei- enemy of the city gardenrr.  

Plea for Gas Grid and Better Coke 

Bailie I\'. Bro~vnhi l l  Smith, acting president of the Scr)ttisll 
branch of the  Soriety, said tha t  at least ciu per relit. of the  
bituminous coal hurned in domestic tirepl:lcr.; escaped un- 
consumed into the  atmosphere a s  soot. 'This meant tha t  
nearly two and a ha!f million tons of 5oot esraped into a n d  
polluted the  ;rtmosphere every year from donlrstir fiwplacrs 
:~lnne. Valuable oils tha t  could IF got from BI-itis11 coal 
instead of buying them from ahroad were ohtainablc only a t  
certain temperatures. n'by then did we destroy not only 
these hut the  easy-burning proprrtirs of coke by overheating 
as was done in the  gasworks?  T h e  only way t o  stop smoke 
was to stop the  1)urning of raw co:rl and the  only way this 
could be hrought almut Ira.; $ pror id ing substances that were 
l x l t e r  than coal. 

T h e  carhonisation of coal must b r  frrrrl  from the tr;immel< 
tha t  surro~ind i t ;  monopoly must be cleared away. Every  
g a s  undertaking, whether owned I>y a local authority o r  J 
ccbmpa.Ny, had a monopoly in its own a r e a ;  there !\-as 
absolutely no  incentive t o  improve. In the  G l a s g o ~ r  area  
t h e  rrere three  local authoritv gas  undertakings adjoining 
one another ;  the  average price of g a s  in one j.3d., in another 
8d., and in the  third IS. 3d. per therm!  T h c  installation of 
g s  grids, in suitable areas, prrsentecl no  more difficulty, 
prchably le-5, than electricity grids, and the  chanrec of  a n  
illcreased consumption of gas  \rere cven greater than that of 
electricitv. 

.4 scathing condemnation of the  old tvpe nf J'orkshire 
r:Lnge ~ v a s  made bv Dr. J.  Johnstone Jrrvis.  hledical Officer 
of Health for T.eeds, in a11 addre is  on slrim c le ;~ranre  a n d  the  
smolce problem. I n  an area covering 1o.S acre5 there \rere 
1,203 house.: with an a r r r a g e  ~\-eelilv roal ronsuniption of 
one and a half hun(~red~seights .  Thic  meant tha t  in tha t  
small area 280 ton5 of coot Ira? emitted every ye:ir. 

 IT^^^^^ STATES prod~ct io l l  of  nyroxv~ill  plastic in I C ) Z ~ ,  ac- 
cordiiig to preliminary data  collertrd in the  T3irnni;il C e n s u  
of Manufactures taken in  1934, totallrd $12,1o3,o4S in 1933, 
compared with $ ~ j , O j g , ~ o ~  in 1q31, I ~ c  previo!is censu5 year. 
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Synthetic chemicals are being discovered 
for many good old-fashioned commodities. 
but there never can be any substitute for 
experience ; the supply Is limited. 

Modernised works covering 17 acres ; 
the best of equipment kept constantly up- 
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responsibility ; all these have resulted from 
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Vitreous Enamellers' Conference , at Birmingham 

First Assembly of the Newly-Formed Institute 

A COSFF,KI.:YCI~ in connect io~l  wit11 the  Institute of Vitreous 
I:nameller5, jrhich came into existence ear ly  this year,  was  
held dur ing  the  iveek-end a t  Birmingham a n d  was well 
attrnded. T h e  Institute, which embraces most of t h e  leading 
firms of vitreous enamellers a n d  supplying firms, has  as its 
first president Dr .  1 .  \V. Mellor, l'.l'.S., t h e  hon. geiier:~l 
secretary of t h e  Cei-amic Society, ail imposing 11it of  vice- 
presidents a n d  a Council rrpl-esentati\.e of the  industry, with 
Mr. IV. H .  Whi t t le  a s  chairman, Mr. \I-. T o d d  (Birmingham) 
vicc-chairman, Mr. \V. S. Graingcr hon. trrasurer,  and Miss 
E. C. Elliott  hon. secretary. 'The conktitution provides for 
the  provision of facilities for  t h e  di-cushion and elucidation 
of technical pi-ohlems ar is ing  in  a l l  proct%i<es in io lved in 
vitreous enamelling, the  establishment of the  optional use 
of firni-members of a registered mark  o r  tymbol signifying 
" genuine  vitreous porcelain enamel," a ~ i d  the affording of 
:I channel for making repl rsenta t io~is  t o  Government Ibodira 
in  lespect of any matters  apper ta in ing to the  ~ r e l f a ~ e  of t h e  
industry. Council meetings ;ire to 1x  lirlcl ~ i o t  less than f o u ~  
tirnes in each )-e:~r, one  of l ~ h i c h  lvill b r  in I.ondon, two in  
Rirmingh;~m a n d  one in hqanclrrster. 

A House of Industry 
011 Fr iday Dr .  Mellor heir! a reception a t  the  Grand Hotel, 

B i i n ~ i n g l i m ,  t h e  guests ~ n c l u d i ~ ~ g  the  deputy-Mayor (Alder- 
man J .  B. Burman) ;  this reception was  fo l lo~red 11y a banquet 
a t  \vliirli the  chief guest v a s  the  Kt. l ion .  I.. M. S. 

ad~lress ,  ;I p:lpt2r on " Vitreous I :nao~r l l ing"  was g i i e n  11) 

Mr. A. I<ngl:nrd, hl.Sr. ,  consulting chcmict, of H:tglry. Mr. 
I < n g l a ~ ~ ( l  s:~id the ~ r c , ~ t - d \  of  r~ la t i i r l ,  in tI11q c r ~ u n t ~ !  albp~:;rr~cI 
Iblank until  t h e  micldlt. of t h ~ ,  e ight renth  rrntttry, 1rhr11, a t  
Ratteriea and Biliton, n r t i c l ~ ,  n ~ o u f i l ~ t  in  coppel- wcle Ilci~lg 
1;1,1dc ; I I I ~  decoraterl \\-it11 r n ; ~ m r l i .  \'itrc.,r~s t ~ ~ l e n i e l l i ~ l g  OI I  

cast iroil !\;IS most proh:~hly of 1:rench o r  (;el-man o r ~ g i n  d :~t -  
i n g  from about tltc cnd of the  e i g h t c r ~ ~ t l i  r c ~ l t u r y .  111 131iti1i11, 
Dr. S;indy Hickl ing  rva, ~ r a n t c 4  ;I p ; t t r ~ ~ t  ,111 I:t.br~la~-y zS, 
1799,. for  a method o r  n ~ e t h o d s  of i m ~ ~ r o v i t i g  and he;~ut i fy ing 
certain rcasel.: u i r d  for  r l ~ r ~ i i i c ; ~ ! ,  culisiary ; ~ n d  other pur-  
posci. 

Dr. Hickl i~i f i  >t:t~-te(i a f ;~ctory  ;IL \ \ ~ e : l ~ t . ~ ~ h u r ! ~ ,  ~vliirti ,  [In- 
forton:~lrly, nay not ;I succcss. C ; ~ s t - i ~ - o r  pols I W I ~  also 
r t ~ a d e  undel- this p i ~ t c ~ ~ t  a t  t h e  I < ; r ~ l c  foundry in I l i rmi~igham.  
,\bout 1830, 'I'. F. (;rilfith< : ~ n d  ('o., ~t R i ~ ~ n i ~ ~ g l i a n ~ ,  ivorlced 
n prorcss, patented Iby Ch:lrlrs I - l r ~ ~ r v  P:~ris,  f o r  t h e  prntluc- 
tion of  hand-m;~de :und st:~mpcd hol lo~v-~varc ,  a ~ i d  so011 af ter  
this for the  pror lur t i r~~i  of ~ , n : ~ m r l l e d  : ~ i l v c r l ~ \ c n i c ~ i t  pl;~te., 
the  la t te r  b ~ - a t ~ r h  IICII IR c ; ~ ~ r i e d  on in ;I sep:u-nte fartnl-)- n.hicli 
:~fter!vards Ibec;lme the  1':1tent I<n:t~iiel ('0. T h i s  factory I V ; , ~  

st i l l  in esi,trnrt. ;m I ~ K I I I T ~ I  of . \r~:1cii1ti~d I < I I : I I ~ ~ I ~ I I v I . .  ' 

I.td. 
T h e  first production of e n a o ~ c l l e ~ l  r;~it-iro!r hol lo \~-warp  on 

a comniercial scale ( a f t r r  I-licl<li~ig'.: a t t r n ~ p t )  u.as d u e  t o  t h e  
late Mr. T. (.l:~rl<, of t h r  titin of 'l'. : i~id C. ('1:1rk, IVolvrr- 
I i a n ~ p t ~ ~ n .  TIxir firm n-;~i  >till pro(1uri11g c~ti;~melled gootl., 

T h e  v is i t  of t h e  m e m b e r s  of t h e  Ins t i tu te  of Vitreous E n a m e l l e r s  t o  t h e  w o r k s  of t h e  P a r k i n s o n  Stove  Co., Ltd., Stechford. 
o n  t h e  occasion of t h e i r  f i r s t  Annual  Conference a t  B i r m i n g h a m  o n  S e p t e m b e r  29. 

.\merv, hl.P. I n  proposing tlie toast of t h e  "Vitl-eous Enamel  
Industry" he  m a d e  a suggestion for the  formation of a House  
of Indust ry  in order  to relieve t h e  House of Commons of a n  
overRo11, of legislation. H e  commended the  decision of those 
rngaged in t h e  industry t o  come togcther in a corporate body 
to defend their common interests, t o  exrhange information 
and to pool ~ e s e a r c h .  At present t h e  grea t  industries of  t h e  
country were only accidentally reprecented in Par l iament  a n d  
he  believed t h e  t ime had come for  a new Reform Act ~ r h i c h  
n o u l d  give t h e  great industries of t h e  nation dil-ect repre- 
sentation, a n d  offer to business men a n d  working men who 
lived by industry opportunities for disrussitig their affairs 
in  nn atmosphere away from the  ahstract issues of party. H e  
thought the  time was get t ing  very near  1%-hen they could with 
advantage  create something in the  na ture  of a I-louse of 
Industry. T h e r e  was a need of  a body representative of 
industry a n d  commerce a n d  h e  \vould lilcr to see such a body 
take  some of t h e  burdens of the  present overloaded House of 
Commons. 

O n  Saturday morning the  ~ n e m h e r s  a t tending t h e  con- 
f r ~ e n c e  visited the  works of t h e  Parkinson Stove Co., Ltd.,  
Stechtord, and in t h e  afternoon, following the  presidential 

a n d  co~icent ra t rd  on : ~ c i d - r ~ ' ~ i s t i ~ l g  pnxlurt.. Soon ; ~ f t r r  th is  
.Archibald Kendrick, of \Yrit R ~ o n l w i r h ,  ht,gan to produce 
cast-iron ho;lo~r--n.:ur 'l'hc 51-m . ~ l s o  o u n e d  tlie . \nglo  : ~ t  S t o ~ i r -  
port,  ~vhicli  n a s  ant, of the  p ionec~- i  of lir.rt-met:tl e n a n ~ e l l c d  
goo(ls for housei~old  purposr.;. T h r  ('1,~rkh ;III(I I i ~ ~ n c l r i c k s  
had a monopoly of cast-iron e t ~ a m r l l i n g  for o \ c ~  forty ye;us. 
.2hout tlie middle of last century i n ~ p r o v c m r n t s  werr  initiated 
11y F. \V;~lton and ('I]., \ \ 'nlvrrh;t~nptotl,  fol- s t ; ~ ~ n p i n g  
wrought-iron hollov-warr for rti:~mellinfi. Shortly af ter  this 
period other no\\. ~vt>l l -kno~vn firm.; c o ~ i n ~ r n c e d  t h e  produc- 
tion of sheet-steel holl~nv-n.:~re. 

The First Enamelled Bath 

Apparentlv, t h e  ( ' :~nnon I ro i i fo i~ndrrs ,  albout 1887, were the  
first to introtluce white ~ n : r m r i l r d  sanitary \ r a w  f ~ r c  f rom 
~ n j u r i o u s  ni:itter. ITp to th is  t ime enamrl.; for c;~.;t-iron had 
hren of a greenish tint.  T h c  persnn responsi l~ l r  for  this new 
enamel was  Mr. J .  A Steward. 'l'hc elsiticity of t h r  enanlcl 
was found t o  h e  much g r c ; ~ t r r  than hitherto, and to be 
applicable to many diffzrrnt sh :~pes  of c:~stings. I t  n-as 
claimed tha t  t h e  tirst roll-edge cast-iron 11~1th w a s  produced 



*October 6 ,  1934-The Chemical Age 311 

a t  tlie Canlion Foundry and wa5 finishcd with this new 
enamel. 

Ilndrrn ~vorkel-s co~nnienced with the recipes and empyrical 
n~ctliodi of their forefathers and by variation and considera- 
tinn of icientitic principles they liad produced the modern 
en:iniel. Sotwithst;~nding all their progress, they were still 
un;thlr to nialce a detinite compound, or mixtures of definite 
chemical compounds, in the production of enamels. There 
\\-err crl-t:iinly four essential.; that had to he followed: ( I )  
The melting temperature of tlie tinislied enamel ; ( 2 )  the ex- 

pansion of the enamel in relation to that of the metal on 
ivhich it had to be applied; (3) the elasticity of the enamel; 
and (4) the durability of the enamel, which was closely 
related to its solubility in water, in acids and in alkali solu- 
tions. All good enamels were built up with the object of 
having the same expansion as the steel or iron. The, t ime 
was rapidly approaching ~vlien the enameller would bend al l  
his energies to the production of enamelled articles, and not 
try to make his works a blend of foundry, press-shop and 
chemical lrorks. 

The Use of Wrapping. Paper for Foodstuffs 
Some Problems which the Chemist has Solved 

' I ' H F  practical ;itid icit.ntific :i.;pects of the: manufacture and 
11-r ot vt~grt:~ble perchnirnt :uid i v ~ l p p i ~ i g  paprrb were de:~lt 
nit11 ;I: ;L o i ~ ~ ' t i ~ i g  of the 1.011don Section of tlie Society oi  
( ' I I~ I I I IC : I~  I I I ~ I I ~ ~ I \ .  on M o ~ ~ d a v .  'l'he ai~:hors w r e  Mr. J .  
S t ~ ; ~ c h . ~ n ,  of thr - ~ r i t i h h  6'ttg;t;!ble Parchment hlills, Ltd., 
Sortllll<~c~t, ;IIIII Dr. \\-. I.. Il:tvit>~, !rho is ;~ssoci;~tecl with the 
S:itinn:iI 111.tit11tc~ for l<t?\r;~~c:i i r i  I>;iir!i~~g, :it Shinfield, 
l<?:l<lill~. 

I Ir .  htr;~cli:ui 111r11tioned that the tot;ll PI-odoctiot~ of paper 
111 thc ~vorld 1s ;tlmut 20  ~iiillion to.li p1.1 ;unnutii, ol n h i c ! ~  
ap~ ,~os i~n . i t e lv  o111,-third is u i td  fo:- \vl-:lpping. To-day, 
tli:tnl,. ver) larjirly to food c l ~ ~ ~ n i i ~ t ~  ;und tho dem;~nd for 
hyg i r i i ;~  co~~cI~lion< of ~ii;inl~fiict~~:c ~f foorlitutfi ilnd park- 
ilig. ;I great dr:ll of nttrlltion is paid to the production nf 
lpurt' !v~:~ppi~tg pi1prr. In the COUI-sc nf a bripf outline of 
the \.;~tiou-. typrs of ]xtprl tiow used for wrapplng purpoie., 
:sir. Si~: t<Ii ;~i i  .;iid.tn:tt 05 pee. crnt. o f  thr* \\.orl,l'i produrtinn 
i-. madr Irom gr0111id \ \ o ~ d ,  ii~id t11:~t kr :~ft  crllulo~ic paper 
i -  :altno.t cqu;il to tlir 11r.t rice p:tprr. Sulphite pulp, ~vhich 
rxi-red Irciort: the d~br r~vr ry  of l i ~ a f t  paper, w:lr inferior to 
~t in ;r ~ I * I I C I ; ~ I  n.;~!., : ~ l t h o ~ ~ g h  thrre la.; a rvfined for111 of 
.ulpliitr pulp p;lprr for cont:ict 1vitI1 footlitr~ifs. .Altho11g11 
-ulphite lx~prr', blcaclit~l ;lnd unblc;icli~~cl, i v ~ r : ~  usrd in s l~ rp ;  
lo a largc t,xlrllt for n-rapping fnodstuf.: the! wrrr d~ficit,nt 
in . t r t~~ ip t l~  ;I.; con~p;irrd wit11 lir:itt p:iy:r and were porous, 
thcir o~il!. ;~dv:ilit.~ge o v t ~ '  krdft paper kin:: ill coloor. Hav- 
ing tnt.titio~~cd .;n;ne of the d~sadv:int:igci of greaseproof a ~ t d  
c ~ ' I I o ~ I I , I I I ~ ~  l);~]i('ri i l l  I I ~ : I ~ < I  to itwngth \\.hell subjected to 
thr n r t  l ed ,  hlr. Strarh;~n said t h ; ~ t  vrjietable pa~chment  
i, tlir OII I !  ~);il)tr \vhicIi !\ill \t.ti~(l that teht. .Although at- 
tempts h.rd IICVII nrailr to ro;tt grt~.~seproof papers with a 
cellulnie v:~~-iiiih in ordrr to ~ r t i t l r r  thrtn  raterp proof t h u e  
\ \ :I? tile ~li~ndvant.ijic th;tt this i.;ivc ;I prrr~l iar  odoor which 
might a f f r r t  the food>tufi and such papers, after a certai~t 
Iwnjith oi  tirnr, lost their ~ t r r ~ l g t h .  l'.ip~r,; roated with  gel:^. 
tine 11ardcnr.d with ior111:~ldrliy~lr n r rc  r~strcmely n-aterpi-oof, 
hut this \riai not a vely \u~t:il,lt: materinl for co11t;lct with 
foodstulb. 

Vegetable Parchment 

\.t,grt;tl)lr parchment fol- cont;ict purp,)ses was an ideal 
~ v r : ~ i ~ l ~ i ~ l g  paprl-. It n-as i ~ ~ v r . n t ~ ~ i l  :n this country by Gaine, 
in ISOS, I~ut  was firit drvtsloped on the Continrnt. 111 this 
co1111trr \re jvcrc no1v msl;ing vrq:tnhle pal-chment succeys- 
fully il: competition wit11 the Continetit. 'l'hii paper was not 
,111ly ; t i rp~ooi  but also grr;~seprnof to ;i very large extent, in 
: i d d ~ t i o ~ ~  tr~ bving the o ~ l y  paper rvhich \vnuld qtilnd the " wet 
tt,it." .\t 11ia .;ilne tinlr, hu\vcvrr, although it was water- 
PI-oof it \va< prrn~eahlt* to n-ater v;lpour. 'l'o overcome this 
ci i f i r~~lty,  the paper h;id bt,cn lacquered on one side with a 
relluloit~ v;irni\h, but this hed cert : i i~~ disndv;intages. For 
~n; lr j iar i~~t ,  thele liad been developeLl on the Continent a 
vegetal~le parchme~lt paprr coated on one side with paraffin 
\T-;IX ; I I I I ~  this had 11rr11 f o u ~ ~ d  to prevent thr  evaporation of 
nioi\ture from the n~;irg:~rint: very si~rcesifully. This paper 
!\-a\ u<rd in  (;rrm;lliy and ill Sca: ldinn~i .u~ countries, hut 
MI-. Strachar~ did not lino~rr 17-hethor 1ve should be allo\ved 
to uhe it in thi, country. 

l 'he wrond paper discussed the physicnl chemistry of lrrap- 
ping 11:ipers. Dr. 1)avies ,aid that the req~~irements  of a 

food-1vr;lpping material generally are that it should be taste- 
les.;. odourless. able to urevent excessive moisture loss from 
the ~ r ~ a p p e d  food and ntoisture p e ~ ~ c t r a t i . ~ n  from the atmos- 
phere, able to prevent the absorption of aromas from out- 
~ i d e ,  to possess physical strength and to he hygienic and 
appealing. I n  the case of contact \srrappers for fatty foocls 
thcre shoi~ld be no water soluble aater ial  in the wrapper 
rapable of supporting micro-organic growth, and no soluble 
heavy metallic salts 11-hich would catalyse fat autoxidation. 
\Vith transparent wrappers, the actinic rays of sunlight should 
be prevented from reachiiig the food and setting up autoxi- 
dative taints. 

Ideal Wrapping for Fatty Foods 

Ilard neutl-al veget:ible parchment appraaches the ideal 
for the wrapping of iatty foods. This m.iteria1, made from 
wood cellulose pulp, contains (in the dry matter) 22 parts 
per mi!lion of copper and $0 parts per million of iron; these 
amounts ar? almost identical with the amomits in the dry 
matter of the original wood cellulose pulp so that there is 
no mctallic contamio;itio~i of the product during manufac- 
ture. British samples of veget.lb!e parchmeut contain 
slightly less copper and iron than that of Continental origin. 
From lo  to 14 per cent of these heavy ~netnllic compounds 
are water soluble, but the soluhilitiei incinase with acidity. 
Creaseproof paper and loaded veget,tble parchment contain 
much glentcr amounts of heavy metals and their solubilities 
ale  alnays ~i iuch higher than that in hard neulral parchment. 
Seutra! and acid olive oil, ho!raser, only dissolved traces 
3f coppcr and iron from vegetable parchment. The rate of 
autoxidation of a thiri film of butter fat  on finely ground 
vegetable parchment has been found to he not appreciably 
greatel than on ground wood cellulose pulp or  glass \roo1 
and less than on cotton \voo!, and although the amounts of 
heavy metal in tlic wrapper are comparatively high, the 
rRect of the metals is not appreciable within the range of 
acidity met with in fatty foods or in the period that foods 
are usually stored it1 such mappers .  

Preventing Oxidation Changes 

I t  is lrell k n o w  that sunlight call p r o d ~ ~ c e  a talloxvy or 
nxidised fl:lvour in fatty foods. Thus, the carotene of butter 
fat  is bleached by exposure to sunlight; this is follo~ved by 
a tallon-v taint. Meat fat deve lo~s  tallon.iness on exuosure 
to strong sunlight, whilst a cardboard taint can develop and 
vitamin C become osidised on e x u o s i n ~  milk to sunlieht or ' -  
other actinic light. Storage of milk iri coloured glass con- 
'ainers ohviates these changes. I t  has been suggested that 
storage in green transparent paper retards the development 
of ox~dat ive changes in dry fatty foods. I n  the examination 
of this phenomenon, variously coloured cellophane was used, 
the colour and l ig i~ t  absorption of the samples being qualified 
in Lov~bond uiiits and their absorption spectra. I t  \vas 
found that although absorption of the ~vavelengths in the 
region of A4,ooo-A5,ooo almost compleiely retarded the de- 
velopment of tallo\viness, a more important factor was the 
depth of colour of the transparent material. Thus, light 
passing through deep green, blue, brown or  red cellophane 
did uot appreciably Increase the peroxide oxyjien of the fat of 
biscuit meal after exposure to strong sunlight for 40 hours, 
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but light tints of the above colours allolred a considerable 
amount of autoxidation to occur, most of them except light 
green and heliotrope being equivalent to d i~ec t  exposure of 
the goods. It was obvious that it was the depth of colour, 
and not the colour itself, which was of importance. With 
respect to translucent material, hard neutral parchment com- 
pletely cut out actinic rays; greaseproof paper allowed a 
certain amount to pass while traniplrent paper showed al- 
most complete transparency. \Vax paper was opaque to 
active rays, but when used as a contact wrapper the products 
of autoxidation of the wax ~tself, diffusing into the dry fatty 
food, initiated autoxidation of the fat. 

Hydration Phenomena 

An attempt has been made to study the moisture equilibria 
of a wrapplng material by examining the behaviour of the 
moisture of the material itself a t  different temperatures and 
humidities, and the accumulated effect of the moisture and 
pore space by the evaporation of water from an  enclosed 
space through layers of the wrapper. With respect to the 
activity of the differently treated cellulose of the wrappers, 
that of regenerated cellulose or cellophane is most active in 
" hydration " phenomena; the greaseprosf papers, bleached 

or unbleached, and srdinary papels are approximately equal, 
whilst varnished, parchmentised or  hardened-casein coated 
papers are much less active. Different degrees of " heating," 
or fibrillation of the pulp used for the final wrapping mate- 
rial, have no affect on the activity of the celluiose towards 
moisture. This varying hydration of the cellulose in the 
different types of wrappers is offset in practice by the lesser 
resistance to moisture diffusion throngh the pores except in 
the case of cellophane; in this respect varnished (one side) 
cellophane is the best wrapper to prevent moisture loss. 
Vegetable parchment and greasep~oot are equal, letting 
through from 60 to 70 per cent. of the moisture diffusing 
through thin filter paper. The effect of doubling or trebling 
the wrapper does not lessen moisture diffusion proportion- 
ately. 

The diffusion of outside aromas through the wrapper is 
'Jest exemplified by the " wood taint " of butter. Dominion 
butter is stored for a considerable length of time in the box; 
if the timber used for constructing the hox contains terpenes 
the outer layer of butter takes on a more or less clearly de- 
tectable taste-woud taint. Resin-prool conifers, such as the 
New Zealand white pine, have been found satisfactory for 
butter packing. 

Commercial Grades of Lancashire Coals 
. . 

High Reputation Endorsed by Survey 
THE publicat~on, by the Department of Scientific and Indus- 
trial Research, of the results of an  impartial survey of a 
large number of commercial grades of Lancoshire coal, as 
actually marketed by the collieries, endorses the general high 
repntation which Lancashire coal has long held. The work 
is part of the physical and chemical survey of the national 
coal resources which is proceeding along two closely related 
lines, namely, seam sampling and commercial sampling. 
Since its inception, the survey has been coltinuously engaged 
upon a detailed investigation of the reams in the various coal- 
fields, as they exist below ground, with the object of obtaining 
fundamental data to enable the count:.yls coal resources to he 
used to best advantage. Many of the seams occurring in the 
Lancashire coalfieid have already been examined in this man- 
ner;'the data are published from time to time and the work 
is continuing. The data yielded by this side of the work form 
the basis necessary for a correct interpretation of the results 
of the other and more recently instituted investigation, which 
is concerned with the sampling and andysis of the various 
grades of coal actually available to consnmers. 

Product of 28 Collieries 

A report just issued (Fuel Research survey Paper No. 33- 
The Lancashire Coalfield : Analysis of Commercial Grades of 
Coal-Part I .  H.M. Statio!~ery Office. IS. 6d. net) gives 
the first results of a systematic examination of the numerous 
commercial grades of coal producer1 and marketed in Lanca- 
shire; 103 grades, the product of 28 collieries, are dealt with. 
A wide range of seams is represented in Lancashire and con- 
siderable va r i a t io~~  in properties occurs, from coals with high 
caking qualities and low oxygen colltent to non-caking coals 
with high oxygen content. Typical samples of al l  kinds are 
included in the report, from thoi.? producing high-class metal- 
lurgical or foundry coke, t h ~ o u g h  gas coal to poorly coking 
free-burning coals used for steam raising, with, in addition, 
many first-class house coals. The sizes range from large 
house coal to slack. 

At most of the collieries saveral seams are worked and the 
products are sold either separately or mixed. The coal is 
usually dry-screened, with oi- ~ri thout  subsequent hand pick- 
ing, and is often dry-cleaned or washed. Details of the 
method of preparation for the market, and of the sizes, are 
given in each case. As far as  possible al l  samples were 
taken just prior to the coal passing Into the wagons, dry 
slacks and other unpicked dry grades being normally sampled 
as  they fell from the end of thz chute. The larger sizes of 
dry grades !rere samples from a position as near the delivery 

end of the picking belts as practicable, while in the case of 
washed grades the samples were obtained either from the coal 
entering the storage bunkers or as it was being loaded into 
railway wagons or road vehicles. 

The period over which increments were collected to give 
the gross sample was usually about three hours, although in 
some cases this was extended. It was found that a three-hour 
period gave a representative sample of the mine output, 
analyses of various types of fuels (both washed and dry) 
sampled over periods of three hours, a t  intervals of from two 
~veeks up to twelve months, giving results which remailled 
remarkably constant. The number and \\,eights of incre- 
ments taken were based on the figures laid down in the British 
Standard Specification. 

Reduction of the Samples 

In the early stages of the work the reluction of the gross 
iample was carried out on the I~nes  aiready adopted in South 
Yorkshire, using a mechanical grinder and sampler mounted 
lorrv, but later it was found that the work couid be more 
efficier~tl~ done by transporting the whole of the gr0s.i rnmple 
to the laboratory, where a complete range of grinding and 
sampling equipment \$.as available. Washed grades wrre 
first dried in a treble-cased gxs-heated oven, in which the pro- 
ducts of co~ubustion wele excluded from the coal, and the 
temperature was regulated so as not to exceed 500 C. .I cur- 
rent of warin air was drawn by means of an electric fan over 
the coal placed on trays supported in an inclined position; 
this enabled about 4 c\\-i. to be dried in a b u t  four hours. The 
grinding equipment consisted of a jaw crusher, an  automatic 
sampler and crusher, a rotary pulveriser and two end-runner 
mills. The samples were passed through these machines in 
the order given. With the exception of the determination of 
the caking index (agglutinating value) and of the phosphorus 
content, the methods of analysis used were those recommended 
by the British Standards Institution. 

The repolt is arranged under headings, one section being 
devoted to each colliery. In these sections, the grades arr  
euumerated and described. The seams from which they were 
obtained are listed and details are given of the size, method 
9f preparation for the market, the commercial uses of the 
grade, and the date of sampling. This is follo~red hy the 
analytical data, which includes proximate analysis, sulphur 
content, calorific value and the results of a laboratory car- 
honisation assay carlied opt? ;tt (loo0 C. in a Gmy-King 
apparatus. In those grades used for coke manufacture, 
figures are given lor the phosphorus content ,of the coal. 
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Continental Chemical Notes 
Iceland Spain 

THE ERECTIO+ OF A c ~ ~ M l ( 7 1 .  FArTORY at  Reykjavik is re- 
ported in " Chemische Industrie." 

Hungary 
PLANS FOR FOSTEP!!~~: IH[: LIGNITE INDUSTRY, referred to in 

'I Chemische Industrie," embrace extensive production1 of 
briquettes and the converqion of by-product tar into hydro- 
genated fuel oil. 

Denmark 
T I I F .  PROT)UCTION OF ASPHALT, benzine, heavy oil and allied 

products from Mexican crude oil n,ill he undertaken in the 
new factory of Dansk Asfaltfabrik A,-S. located on the 
harbour of Kalundhorg. 

Russia 
RUSSIAN PROSPECTORS have discoveled promising oil wells 

in the Central Asia], district of Kirgisien after prolonged in- 
vestigations, one well yielding 60 tons of crude oil per day 
flom ,I depth of 465 'metres. New oil depmiti have also been 

, detected on the left bank of the Surkao-Darja River in the 
.' Chandajsk district. 0th-r Russian developments, as leportrd 

ln the " Chemische Intlustre," of September 29, include the 
proposed e~cction of ;I coal hydi.oge~lat~on plant in Western 
Siberia ( a n ~ ~ u a l  cap.lcl:y of 500,ooo tuns liquid fuel); starting 
up of the first synthetic .neth.tnol plant a t  Stalinogorsk: 
starting up of a fift;~ hlifififie furnace for ferrosilicon (capacity 
of 10,ooo kilo\vatts) at Kitschkas. 

Germany 
. r 0  AVO111 l)ISSEZfINATIU\ OF CONT,\GIOI'S DISVASF. amOllg 

users of r a s  masks, disinfectlor, with barium peroxide and 
formalin is advised (" C'bemiker-Zeitung," September 29). 

GERMAN ALCOHOL C O N S U M P ~ ~ O W  for motor v~hicles  steadily 
increased in the past year and a sale of ahout 1.2 million her- 
tolitres is estimated for the yea: ending this September. 

A c o \ ~ ~ , . \ s v  WITH A CAIVWL OF IJO,MX) R I A R K S  has been 
registered with the object of examining, and, if satisfactory. 
rxploiting the nickel ore deposits in the southrrn region of 
the Black Forest. Roth the Keich Government and the State 
of Baden are tinancially assisting the preliminary work. 

.\BOI7T 10,- TONS OF IIY-PRO!)~I'T I'I~OPAKR and butane are 
obtalned annu;tlly in the oil ;~nd  coal hydrogenation pro- 
cesses of the I.(;. k'arl~nindustrie. They a]-e applicable in 
the compressed state for a variety df purposes including heat 
source in glass blowing, ampoule sealing machines and in 
forging ~vork. An airfhip fuel xritli the same density as air 
has also k e n  compounded from methane and butane 01 

POTASH DHPOSITS at  Balsareuy are to he exploited irith the 
aid of American capital. 

France . 

propane. 
KON-TOXIC PI,ATIN(; BATHS can be obtained according to H. 

Gockel (" Chemiker-Zeitung," September 26) by using thio- 
urea complrx salts in place of the poisonous cyanides. An 
excellent silver deposit results, for example, with a bath con- 
taining 25 to 30 grams silver nitrate and 60 to 70 grams thio- 
urea per litre of water, f o r n ~ i ~ i q  the complex salt 
Ag[CS(SH,),],.SO,. Recommended working conditions, 
using a silver anode and a copper or brass cathode, are a 
temperature of 300 to 35O C., a bath tension of 1 . 5  volts and 
a current density of 0.2 amperes per square decimetre. Copper 
plating is satisfactoril!. carried out with the copper complex 
wit, ( u[CS(KH~),1,.CI. 

.4 SYSTEMATIC INVESTIGATION O E  fo111. rect:ntly proposed anti- 
dotes for hydrocyal~ic acid poisolling-(aj sodium tetra- 
thionate, (bj methylene blue, (c) ~ o d i u n ~  nitrite, (d) amyl 
nitrite-has been carried out by IYirth and Lammerhirt. In 
:~nimal experiments, preliminarv treatment with any of these 
substances slo!ved :lo\rn t h ~  tosic action of the subsequently 
~nhaled gas, but [a)  and (c) were the most effective, folloxved 
hv (d) and (b). Oqitting preliminary treitment, the effects of 
il;hplinl: non-toxic doses of hydrocyanic a c ~ d  \\-ere most satis- 
f;lctorilv countered by treatment with (a) and ([I). But none 
r,f the fkur alleged antidotcs nere of value after administering 
a lethal dose of the gas (.' Chemiker-Zritun$," September 29). 

RECENT COSIPANY FORM.4TIONS include Soc. Kouvelle des 
Grandes Specialites pharmaceutiques, 155 boulevard Mag- 
enta, Paris (capital i million francs); Soc. de Productions 
chimiques et agricoles, 154 boulevard Magenta, Paris (capital 
600,ooo francs); Huileries alsaciennes (trading in all oils and 
fats), Port du Rhin, Strasburg (rapital I million fraocs). 

Czecho-Slovakia 
GOOD PROGRESS HAS BEEN MADE in preliminarv work on the 

liquefaction of coal from the Falkenau mines bf the Aussig 
(Ossig) Company, and a plant may be erected at  Falkenau 
or Ossig. 

THE PHOTOGRAPHIC MATERIALS ISDUSTRY has rerived as a 
result of currency restrictions, one firm in particular, Aktino- 
fot A.-G., of Prague-Paukrac, having established a footing 
both in other European countries and the Far  East. 

Paint Marketing Council 
A Retrospect of the Council's First Year 

THE Paint Marketing Council will wind up its first year of 
activity with a short, intensive advertising campaign to make 
the public "paint-minded." The Council set out nearly a 
year ago to educate people on the subject of the preservative, 
hygienic, and aesthetic qualities of paint, and it is succeeding 
in its task. Its members believed that i f  the public could 
learn what they proposed to teach them, work would be found 
for more painters in the slack season. 'That is just what 
has happened. In a normal year, the first big drop in 
unemployment among painters and decorators occurs in 
March and .4pril. This year, it occurred in January and 
February. In other words, the painting season (both indoor 
and out) began at least two months earlier this year than 
usual. 

Paint manufacturers and decorators on every hand report 
that the year bas been an improvement on 1933. Several 
Government Departments, such as the Office of Works and 
the Post' Office, have co-operated with the Council in its 
work and have given the public a lead hy putting in hand 
a good deal of work at a season when employment among 
painters and decorators is usually bad. The Ministry of 
Labour has pointed out to local employment committees 
throurhout the country the advisability, and indeed the 
ulgeiTcy, of spreading over paint n9ork as much as possible. 
Here, again, is an example of practical co-operation which 
has helped enormously. 

When the Paint Marketing Council was formed in 1933, 
it hoped to have the practical co-operation of everv member 
of the Nalional Federation of Associated Paint, ~ b l o u r  and 
Varnish Manufacturers of the United Kingdom. Half the 
members did not feel disposed to support the campaign. The 
remaining half, however, had so much faith in the idea of a 
co-operative campaign to sell "paint" that they went holdly 
on with their scheme, with the results outlined ahove. The 
non-subscribing half has benefited equally with those who 
subscribed. The council proposes making an autumn appeal 
to paint manufacturers for support in its campaign during 
1935 and 1436.  he appeal \vill k addrrssed, not only to 
members of the National Federation, hut also to the other 
p ~ i n t ,  colour and varnish manufacturers in the country. It 
 rill be in the form of a letter from the chairman of the 
Paint Marketing Council, outlining what the council has 
already done and what it hopes to do if it ha5 increased 
financial support. An appea! in similar terms is to he sent 
to the manufacturers of raw materials and makers of paint 
~nachinery, several of whom have already indicated to the 
council that, a5 a result of its campaign, there has I ~ e n  a 
sharp upnard rise in their sales thi- year. 
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Inventions in the Chemical Industry 
Patent Specifications and Applications 

'PHE Iolluvvi~~g i n f u r ~ ~ ~ a l i o n  is prepared from the Otlicial Patents J o u n ~ a l .  Printed copies of Specifications aceopted lnay be obtained 
fro111 LIII! 1 '1~bnt Oflice, 25 S o u t h a ~ ~ ~ p t o n  Buildi~~gs, London, W.C.2 a t  1s. each. The nu~nbers given under " Applications for 

Patents " are for reference in all correspondence up l o  the acceptance of the Con~plete Specification. 

Complete Specifications Open topublic Inspection 
ALKYL UI:I~I\'ATIVES of pl~cnoli~. C U I I I ~ O U I I ~ S ,  ~r~oductio~l.- 

Sllibrpeu Sulvents Corporatioll. h larc l~  24, 1933. 4046/34. 
ht:l'Al;aTluN u~ 011,s fronl ulixiurcli Llrereuf \viLll aolid nlalter 

I L I I ~ / U T  aspl~nltb oblainod as residues in the destruclive hydrugeaa- 
L I U I I  of dibtillable carbo~~;~cc,ous 1trutcrii11s.-Internationill klydro- 
geua~ion I'nLc~~ls Cu., Lld. Marc11 24, 1833. 44%/34. 

( I U S I R I ~ T I N G  CAIIUON MoYualDli lvitll ~ l e a l l l . - O e ~ l e r r e i c l l i ~ ~  
. \n~crikaniscl~c MognrsiL A . 4 .  Alarcl~ 24, l'J33. i31ti/34. 

UaGAhlc UISUI.I'HIDBS, III~IIUI~ICLUI~O.-I. G. I'arbenh~dustrie. 
Marc11 2i, 1933. 8098/34. 

I l ~ l i ~ u h ~ s ,  ~ n a n u l a e t ~ ~ r c  or preparation.-I. 0. I'arbenindustrie. 
Jlirrcl~ 18, 1933. 8463134. 

SELENIUM cOM1.0LihlI 111' 111,. b~~~zillll l l l~ulle $cries, 11lnuufaclurc.- 
li. I. du Po11t de Ncl~iunrr inld Cu. Marc11 18, 1933. 8648/34. 

LuuercaTlNa OILS n ~ ~ t l  1111. like.-I<. I. du Font de Kernours 
a i ~ d  ('0. lllilrcll 18, 193:I. X049,34. 

l~lllEl~lluorwu AGENTS.-(i. Scllwcdlrr ;bad Dr. H. Schrreitzer. 
.\lnrcll PO, 1!133. Bi4ti/34. 

I lx~nooah 'nr i :~  HEn:lluulcl.Ic C)II:BO.\ r w c  .ACIUS and their salts.- 
li. I .  du POJIL (la .\t.n~ullrs 111111 CIo. >ltll~cl~ 21, IV33. 8934134. 

SYXTHWIIC ILI!SIH~ illltl I I IC~T al)plil~atiull~.-l':. 1. d u  Pont de 
Seuaours a ~ ~ d  Cu. l l a r c l ~  21, 1933. 8935/34. 

CuLLOID,\lr ,rl.UDlISIUY H\UI:uSII)B 11nd 111c c~~lloidal alun~iniunl 
I~ydroride prodtlcrd tlirn,l,y, p~~od~~ct iu l~ . -P .  S. hloycr. Marell 
a::, ivau. eooa/s4. 

L)PaSTusFs u l  tlle asina aerics, 111alll1facture.-I. G. Farbenin- 
doslrie. l l u r c l ~  23, 1933. 9199/34. 

\VETTIXU IAGBNTS fur t11(~ texlile and likc indoslrics, manufac- 
Lure.-I. G. Barbenindostrie. l larcll  24, 1933. 9201/34. 

Specifications Accepted with Dates of Application 

AlcTIrIcr~lr. RESINS, pr0duetiun.-I. Kreidl. Uec. 18, 1931. 416,661. 
SENSIlISINO I'HOTOl:IX:\I'HIC SILVER HALIIIE EMIILSIOHS, process. 

1. G. Yarbcnindusirie. Jan .  IS, 1932. 41ti,titi4. 
I'I:I:rPIcIrT1nN (18 C O I ' I ~ E I L . - ~ % ~ ~ ~ ~ S ~ I  S O I I - ~ ~ ~ T ~ U I I S  Jletals Researell 

,~risocintion and G. T. ('allis. Bcb. 8, 1933. 416,572. 
.fa0 urc:s a r ~ d  applicalior~ i1iercof.-Itliperii~l Chcrnical Indus- 

Irivs, Ltd., S. (:offey and \V. A. Scxhln. Web. 14, 1933. 416,778. 
Aso IIYBn'rUsPS and a ~ ~ p l i r i ~ i i u n  tl~c~r,~ol.-ln~prrinl Che~nical In- 

~lustric..;, l,ld., .S. Coffey and \V. I\. Svrton. Fell. 14, 1933. 416,779. 
l ' ~ ~ ~ ~ t l ~ ~ I ~ , ~ l ~ ~ l l l !  o3-EsTllP1,, l~ l , l l ; l~s ,  n~t!ll~~~cl of prol~uct i~~g. -~)r .  

IJ. Gtspz~r. 1~~11, 15, l9:?2, 4Iti,ti(iO. 
I'll~hs-nlo1lr.rrrh.O MATI<IlI.4I.S by condmsaiion of phenolfi rvith 

rt,rn~aldrl~y~h. or sul,stu~ccs Illat yirhl forrnnlilel~ydc, production. 
--1)r. 1,'. Rawl~ig  Ges ,  I ~ e I ~ .  27, l!lT2. 4lli,841, 

4-Aalh.ol)Il'~en~I.,rrnls~ IIEI.~YATI\IIS. ~ ~ ~ a ~ l u l ' a e t ~ ~ r e . - I .  G. 1~'ar- 
l ~ ~ ~ ~ ~ i n ( I ~ ~ s t r i e .  l l a r c l ~  9. l9:i2. 41fi.57!). 

I)l\ao DvesTllrpn and 111t~i1. :~ppliention.-l~l~l~~rial Cl~enlicnl In- 
di~all.lrs, Lid., aud A. 11. Knial~t.  l lnrcb 11, l!l33. 4lfi,58tI. 

S a r s r r  nslv.oslvlis. ~ ~ ~ a ~ ~ u f ; ~ e t u r r . - J .  S. 7%. ~ ' ' I P I I ~ I ~ K  and Inl- 
lrt~rial Ci~vn~irnl In~lr~ulrivs, Lid. lllurcl~ 14, 1933. 416,%B. 
' SIII~I~HIII : ,  ap l~ara t~ia  for tliv ~ ~ t n ~ j ~ ~ r n c t ~ ~ r e  and prndu~lion.- 
J.  )'. Jollnson (I.  G. I'nrl,cnindoatri~). Mt~rch 18, 1933. 416,882. 

('ELr.rrLoxs ETHERS, ~ n a ~ ~ ~ ~ f n c I n r e . - J .  ('mi%, I,. Rulx?nsteia, and 
In~lwrial C'l~emical Inrluslrit,s, Ltd. &larch 18, 1!J33. 410,690. 

I)rr.r:rF nclnx, proi1trt.tio11.-I. G. I 'n~ , l ,e~~ind~~st r ie .  Marc11 24, 
l!l32. 416,8tiO. 

I~ , \ I , I I~ :BNATB~ ETHAN(ILS, I I T O C ~ ~ ~ S  1or t l ~ r  nlanu1ncture.-I. G. 
I ~ ' ; ~ r l ~ t ~ n ~ n ~ l u s t r i c ,  llarcll 23, 1932. 416,801. 

I'III.YMEIIISATI~X I'RlllIl'1:l.s l r o ~ n  i~ld<~Is, n ~ a n ~ ~ l a c t ~ ~ r e . - D i l t i l l ~ r s  
~ ' c l . ,  I,td., d. V. Egrc and 11. Lnltgat~ll. April 1, 1933. 416.134. 

('yAnl.l!rt: AI:ID, 1ttan111aclurc i r ~ ~ d  protlnrtinn-J. 1'. Johnson 
(I. G. l inr l s*ni~ld~~st r id .  May 8, 1933. 416,599. 

VAT I,YE.+TIIPF I.IIBI'.II:,!TIONS in ~ o \ v , I ~ r  1or111. ~rarticularly suit- 
ir1~10 lnr printing. ~r~allll~arl~lrt'.-I. G. R a r l ~ e ~ ~ i ~ l d ~ ~ i r i ~ .  Jllly 2:8, 
I!)%. 41ii,RIR. 

r.Enn VHIIOMATB and s~~lrs tnnrrs  contnining Irad o l ~ r o ~ ~ ~ a l r ,  Innnu- 
f a c t ~ ~ r ~ . - l l s r s l l a a  CIl~ra~irnl Co. .Tan. 17. 1933. 416,744. 

'l'lTANll'%l I~LI : \ IR~TS.  ~)~~odurtinn.-Titilll Cn.. Inc. Oct. 28. 

416,624. 
1)roxnarNa COMPOIINDS, ~ ~ ~ a n ~ ~ f R r t l ~ r e . - I .  0. Fnrbenindusirie. 

Dee. 31, 1932. 416,887. 

UIHYWO-RES~R~INOL, procesri for manufacture.-l". HUB- 
IIIPIIII-La Roche and Co. A,-G. April 3 1933. 416,892. 

SITILILES of unsaturated fatty acids: ~nanufacture.-W. W. 
Groves (I. G. Farbenindustrie). Feh. 1 1934. 416 631. 

REMOV~NO nIsMuTH from lead.-~rneiican ~ m e ~ t ; n g  and Ikna- 
ing Co. Feb. 10, 1934. 416,634. 

Applications for Patents 

ICLASTIC MASSES, ~nsnufacture of tough.--J. Y. Johnson (I. G. 
Pnrhenlndustriel. 26297. 

I)YEIIO ~ x ~ H E R . ~ .  Y. Jo l~nson (I. G. Farbenindustrie). 
26298. 

KE:roLES 0 1  ANTHIULCENE SERIES, nianufaoture.-J. Y. Johnson 
(I. 0. I'arbenindustrie). 26299. 

larraovraa P R ~ P E K T I E ~  of artificial h o r n . 4 .  Y. Johnson 11. G. 

~ . : ~ - ~ ~ H Y ~ R o I N u ~ I ~ E ~ ,  manufacture.-J. Y. Johnson (I. G. Far. 
beninclobtrie). 26536. 

API'AIITUS FOB SEI'ARITION of undissolved liquid, etc., constih- 
cnts l'ro~n liquids.-J. Y. Johnson (I. G. Farbeniudustrie). 26660. 

IJPBING L Y . A T I I E I I . ~ .  Y. Jo l~nson (I. G. Farbenindustrie). 26931. 
MAGSESIA AND NITKOOENOUS FERTIIIISERS, etc., mal1ufacture.- 

Kliicliner-IVerke. (Germany, Oct. 2, '33.) 26300. 
I)YES, manuI~~cture.-Kodak, Ltd. (Eastman Kodak Co.). 26490. 
I ' n ~ ~ u u c r ~ o ~  o r  HYDROCARBONS from distillable carbonaceous 

111ateria1s.-H. E. I'otts (International IIydrogenation Patents 
( '0 . ) .  2fiZil. . .. ,. --- - -  

FenRIr~ O s l o ~  CATALYSTS, preparation.-Riitgerswerke. (Ger- 
many, Oct. 12, '33.) 26711. 

THEI~~PBUTICILLY-ACTIVE HYDANTOIN DERIVATIVES, mannfac- 
inre.-Soc. OF Chemical Industrv in Basle. ISwitzerland. Sent. 

1~n1do1n VAT DYESTUFFS, manufacture.-Soc. of Chemical In- 
dustry in Basle. (Switzerland, Sept. 22, '33.) 26941. 

CONDENSATION I'RODUCTS, production.--J. Tankard, W. H. Wat- 
son and F. C. Wood. 26878. 

(September 40 to, 26 inclusive). 
?IIBSTITUTED AMIDES of aliphatic-aromntlc acids, manufacture. 

11. G. Bloxam 1Soc. of Cheiuieal Industrv in Baslel. 27366. 
SrNTHETIc BALSAM, manufacture.-~ricG Trust, t t d .  (Swit- 

zo.land, Srpt.  30, '33.) 27486. 
ALKALINE fiARTH METALS: preparati0n.-Cdloy, Ltd. 27209. 
Lnlie coI.Ouns, preparat10n.-S. F .  W. Crundall, A. Hancouk, 

anrl P. Spence & Sons, Ltd. 27451. 
MOTOR FUELS, stabilisntion.-E. I. du Pont  de Nemours a ~ d  

Co. (United States, Sept. 21, '33.; 27211. 
I I rnnnsv ACIDS and lactones, manufacture.-E. I. du Pont  clc 

h r ~ n o o r s  and Co. (United States, Sept. 22, '33.) 27434. , 
T [ A L O ~ E N O A L L ~ ~ ~ Y L S U I I ~ H O R I C  ACIDS, manufacture.-E. I. du Pant 

dc Ncmoura and Co. (United States, Sept. 22, '33.) 27435. 
(J-UROMETHYLnENZENE, manufactme.-I<. Ellis and L. S. L. 

Ellis (Soc. des Usines Rt~ine-Poulenc). 27515. 
?\nrINoNITRlr,Es, produetion.--Ges. fur  Kohlent~uhnik. (Ger- 

Illany, Sept. 21, '33.) 27231. (Germany March 31.) 2782. 

Latest Oil Prices 
LoNnoa, Oct. 3.-LINSEE~ O n  was lower. Spot, £20 (amall qua~l-  

titics 30s. extra); Nov.-Dec., £18 10s.; Jan.-April, £18 
12s. 6d.; May-Aug., £19 2s. 6d., naked. SOYA BEAN OIL r v a ~  
quiet. Oriental (bulk), Oct.-Nov. shipment, $14 12s. 6d. pcr 
ton. RAPE OIL was quiet. Crude extracted, £27; technical 
refined, £28 10s.; naked, ex wharf. C o ' r r o ~  OIL was f i r m ~ r .  
Egyptian crude, £14 10s.; refined common edible, £17 15s.; 
and deodorised, £19 5s. naked, ex mill (small lots 30s. extra). 
TTJI~PENTINE W\'BS steady. American, spot, 42s. 3d. per cwt. 

HI~I,L.-LINSEE~ OIL, spot, quoted £19 per ton; Oct., 118 7s. 6d.; 
A'ov.-Dee., £18 10s.; Jan.-April. £18 15s.; May-Ang., £19 
2s. Fd., nuked. COTTON OIL.-Egyptian, crude, spot, £15; 
rdilrle, refined, spot, £17; technical spot, £17; deodorisetl, 
£19, nicl<ed. PAcm Ksl:NEI, on.--drude, f.m.q., spot, £16, 
i~aked. GnonNnNuT OII,.-Xxtrartcd, spot, £22; rleodorised, 
e2B. RAPE OIL.-Bxtcncted, spot, 226; refined, £27 10s. 
SOYA OIL.-Extracted, spot, £16 5s.; deodorised, £19 5s. per 
ion. COD OIL iindustrinl), 25s. per cwt. CASTOR OIL.-Phar- 
~ ~ ~ a c e ~ ~ t i c d ,  36s.; first, 318.: second, 28s. per cwt. TUKpeN- 
~lN~.-American spol, 44s. 3d. per cwt. 
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Weekly Prices of British Chemical Products 
Review of Current 

PRICES of cl~el~lical products have remained practically unaltered 
during t l ~ c  week, and bnai~~ess has been steady. Increased interest 
has been shown in caustic potash, whilst the position of arsenic 
is weak and unsteady. Chief interest lias been sl~own in formic 
acid, oxalic acid, acetone, sal- 
alnn~oniac and sodium l~yposul- 
pl~ite. Uusiness in forinalde- 
llyde is on a fair scale, but keen 
con~petition is being experi- 
enced. Very little business bas 
been transacted in lithopone, 
barium chloride and sodium 
sulpl~ide. Coal tar products 
have been rather quiet, but 
most prices have been main- 
tained. Slight rcductions have, 
I~owrver, been reported for tolnol and xylol. A good trade is 
being transacted in all grades of creosote oil and there is a steady 
inquiry for cresylic acid and nnpl~tbalene. 'The demand for sol- 
vent naphtha is disappointing and toluol and xylol continue rather 
dull items. Only a few orders bave been received for coal tar 
pitch. Business in pl~armaceutical chemicals bas been on a 
 noder rate scale. About the best inquiry has been for aspirin, 
Ilexamine, potassium perlnanganate and sodium benzoate, and 
~ t a ~ r e  interest has been shown in pbenazoue, salicylic acid and 
salic~lates. Citric and tartaric acids are now ratber dull items 
and keen competitio~i is being felt for business. The essential 
uils market has been fairly active this week. 

Market Conditions 

Price Changes 
Coal Tar Products.-TOLII~L, 9U'y Is. 10d. 1,r Is. Ild. prr 

gal.; pure, 2s. Id. to 2s. 2d.. 9yr.01, eul~~~ncrcial Is. IId. 
to 2s.; pure, 2s. ld. to 2s. 26. ~ l l d o s o ~ a  (i~lancilestcr), 
3d. to 4d. per gal. 

All other price8 remain unchanged. 

General ( 

ACETONE.-LONDON. £65 to £68 per ton; BOOTLAND : 266 to £68 
ex wharf, according to quaniity. 

ACID, ACETIC.-Tech. 80%, 838 5s. to £40 5s.; pure 80%, 
£39 5s: tech 40%, £20 5s. to, £21 15s: tech 60%, 
£28 10s.' to d 0  10s. LONDON. k c h .  809 £38"58 to 
240 5s: pure 80&,839 5s. to ~41'5s.; tedh., 48&, $20 5;. to 
E22 5s.: tech., £29 5s. to £31 5s. SCOTLAND : Glacial 
98/100nj £48 to d4; pure 80y £30 5s.; tech 80y £38 5s. 
d /d  bGrs' premises Great h a i n .  M A N C ~ H E S T ~  : 80%, 
commercial, £39; tech. glacial, £52. 

Amn, BORIC.-Commercial granulated, £25 10s. per ton; crystal, 
£26 10s.; powdered, £27 10s.. extra finely powdered £29 10s. 
packed in 1-c~vt. bags, carriaie paid home to buyers? premises 
within the United Kingdom in I-ton lots. 

ACID, C ~ ~ o m ~ c . - l O ~ d .  per lb. less 24nj d / d  U.K. 
A c r ~ ,  CITRIC.-S~. per Ib. lesd 5%. M ~ ~ C H E S T E R :  94d. 
AcIn, C R E ~ Y L I C . - ~ ~ / ~ ~ % ,  1s. 8d. to la. 9d. per gal.; 98/100%, 

28. to 2s. 2d. 
ACID. FORMIC.-LONDON : £43 10s. per ton. 
ACID H~nn0c~~on1c.-Spot  4s to 6s. carboy d /d  according to 

I;urity strength and lolalitj. SCOTLAND : Arsenical quality, 
4s.; dbarsenicated, 5s. ex works, full wagon loads. 

ACID LACIlc --LANCAtiHlRe : Dark tech. 500/ by vol. $24 10s. 
&r ton. 500/ by weight 628 10s.; 8b% b; weight '648. pale 
tech., 560 b; vol £28.'500/, b weight, £3; 80%'bY wkight, 
£53: edifle, 50$ bv 601.. £h. One-ton lots ex works. 
barrels free. '- . 

ACID, N I T R ~ C . - - ~ ~ ~  Tw. spot, £18 to £25 per ton makers' works, 
according to district and quality. SCOTLAND : 80°, £23 ex 
station full truck loads. 

ACID, OXALIC.-L~ND~N : £47 17s. 6d, to £57 10s. per ton, accord- 
ing to packages and position. SCOTLAND: 98/100%, 648 
to £50 ex store. MANCHESTER: £48 10s. to £53 ex store. 

ACID SULPHURIC.-SCOTLAND: 144' quality, £3 1%. 6d.; lWO,  
81; dearsenicated, 20s. per ton extra. 

ACID TARTARIC.-LONDON : 1s. per Ib. SCOTLAND : B.P. cry- 
Ltals, lld., carriage paid. MANCHESTER: 1s. Otd. 

ALUM.-S~OTLAND : Lump potash, $8 10s. per ton ex atore. 
ALUMINA SULPHA~.-LONDON : £7 10s. to E8 per ton. SCOTLAND : 

£7 to £8 ex store. 
AMMONIA, ANHYDROUS.-Spot, 10d. per Ib. d/d in c linders. 

SCOTLAND : 10d. to 1s. containers extra and relurnabre. 
AMMONIA LIQUID.~SC~TLAND : 80' q d .  to 3d. per Ib., d/d. 
A P M O I I I L ~  BICHROMATE.--~~. per 16, d / d  U.K. 
AMMONIUM CARBONATE. SCOTLAND: Lump B0 per ton; 

powdered, S-3, in 5.cwt. casks d /d  buyers: premises U.K. 
AMMONIUM CHLORIDE.-$37 to £45 per ton, carriage paid. LON- 

DON : Fine white crystals, £18 to £19. (See also Salammoniac.) 
AMMONIUM CHLORIDE (MURIATE).-SCOTLAND : British dog tooth 

crystals, £32 to £35 per ton carriage paid according to quan- 
tity. (See also Salammoniao.) 

LONDON.-l'ricew still re~t~nin steady and firm wit11 a guud 
general de~unnd. In  the coal tur p~.odurls 11lar1;et prices cm- 
tlnue fir111 will, 1111 c11n11"1~ 10 ~ V P I I ~ L  fr(1111 last wcek. 

YAao~as~es.-Littlc illotllr way (I(. trnd,! d e v t ~ l ~ , p ~ ~ ~ c ~ ~ t  in elle18ti- 
cal pru(lorts llas lleen cxperi- 
enced on tile Mancl~ester n~arkvt 
during tile past wcek. I'er- 
Ilal~s tile bpst t l~a t  can be aaid 
01 conditions at tile present 
1i111v is Illat tlie lnovelllent of 
11atst. ~l<.scr.iptinns <I(. materials 
setwl.; lo I I ~  gr;ldually getting 
back to tile pro-l~oliday. 011 

1l1c wholr, the usoal beginning- 
~ d - t l ~ e - ~ ~ r o ~ ~ l l t  How of sllecilira- 
t i~ms 11as nut been unsatisfac- 

tot.!.. SII far as ncn 01.11crs I L I . ~  COIICL,TII~I~, Ilowcver, these llave 
been only 1111 n I I I O ~ P ~ I I ~ C  scale 1111ring 111~' past few days, and, 
Cvr tlle 111nst part ust.rs arc, co~lirnl 10 cullfine fresl~ a ,~~l l~l i t ,~nents  
to rrlatively early t l~l i \ .~~ry ~ ~ ~ , i n l l s .  l'rices, I I O \ V ~ V O I ;  lnaintain 
t l ~ e i ~  general stc~adiness and it in , : S ~ I . P I I I ~ ~ Y  110ubt,f~I if buyers 
will drrive any acl\~a~~tage I,!. llol~lirrg off. The by-products ~narkct 
has b?en e little Illor<, active in ulle or t au  srrlions; the ligllt 
~aaterials, Ilowaver, cnntinuc tct be Llle \t,enkost spot, but11 f r t , ~ ~ ~  
the 1111inl uC view <,I' valucs nlld of tile vulu~t~e of busi~~ess. 

Sco~r.aIIn.~Cuntilll~ed illlprove~llc~nt is S~IOIVI I  in tllc Scut t i~I~ 
11mvy cllcl~~ical ~narkrt. 

ANTIMONY OXIDE.-SCOTLAND: Spot, £26 per toll, C.i.f. U.K. 
ports. 

A~TIMOXY SULPHIDE.-Golden 61d. to Is. lid. per Ib.; crimson, 
1s. 3d. to Is. 5d. per Ib., according to quality. 

ARSENI~.-LOEDO~- : 216 10s. per ton c.i.f. main U.K. ports for 
inlported mnterlal; Cornis11 nominal &22 10s. f.0.r mines. 
Sco~resD : Wilite powdered, £23 e?; wi~arf. MANCHESTER: 
Wllite powdcred Cornisll, ,£22, r s  store. 

ARseNrc S~LPHIDE.-Y~~IUW, IS. 5d. to Is. 7d: per Ih. 
BARIUM C~LIJRIDE.-&~~ per ton. SCOTIAND : £10 10s. 
BARYTES.-£6 10s. to .S her ton. 
BISULPHITE oa LIME.-~?G 10s. per ton f.0.r. London. 
BLEACHING POWDER.-Spot, 35/37'" E i  19s. per ton d /d  station 

in casks, special terms for cd:lract. SCOTLAND : £8 in 516 
cwt. casks for contracts over 1934jl935. 

BORAX, C~MMER~IAL.-Granulated, $14 10s. per ton. crystal, 
£15 10s.; powdered, £16; finely powdered, £17; .iacked in 
1-cwt. bags, carriage paid l~ome to buyer's premises within 
the United Kingdom in 1-ton 101s. 

CADMIUM SuLPH1ns.---as. 5d. to 2s. 9d. 
C A L C I U ~ ~  CHLORIDE.-SO~~~ 70/75% spot, £5 58. per ton d/d 

station in drums. 
CARBON BISUI~PHIDE.-~~~ to £32 per ton, drums extra. 
CARBON ULACK.4bd. to  5d. per Ib. LONDON : 41d. to 5d. 
CARBON TETI~ACHI.ORIDE.-SCOTLAND : £41 to £43 per ton, drums 

ext,ra. 
CHROMIUM Oxi~~.-lO$d. per Ib., according to quantity d/d 

U.Ii.; green, 1s. 2d. per Ib. 
CHROMETAN.-Crystals, 3$d, per Ib.; liquor, El9 10s. per ton djd.  
COPPERAS (GREEN).-SCOTLAND : £3 15s. per ton, f.0.r. or ex works. 
CREAM 01 TARTAR.-LONDON : .£4 2s. Gd. per cwt. SCOTLAND : 

£4 2s. less 24 oer ccnt. 
D I N I T R ~ T ~ L ~ E N E . I - ~ ~ G / ~ ~ '  C., 9d. per Ib. 
DIPHENYLCUANIDI~E.-28. 2d, per Ih. 
FORMALDEHY~P..-LONDOR : £26 per ton. SCOTLAND : 40%, £25 

to £28 ex store 
IOD~NE.-Resumblimed E.P., Gs. 3d. per Ib. for quantities not less 

than 28 Ib., increasing to 8s. 4d. por Ib. for quantities less 
than 4 Ib. 

LAMP BLACK.-.$^^ to £48 per toll. 
LEAD ACETATE.-LONDON : White, 634 10s. per ton; brown, £1 per 

ton less. SCOTLAND : White crystals, £33 to £35; brown, £1 
per ton less. 1fANCHEriTsR: \VlliLc, £34; brown, £32. 

LEAD, NIn~m.-£28 per ton. 
 LEA^, m n . - S c o ~ ~ ~ f i ~  : £24 to £26 per ton less 21% ; d/d buyer's 

works. 
LEAD, WHITE.--SCOTLAND : £39 per ton, carriage paid. LONDON : 

£37 10s. 
LITEOPONE.~~%, 217 109. to $18 per ton. 
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?~A~NE~ITE.-S~OTLAND : Ground calcined £9 per ton ex store. 
MBTHYLATED SPIRIT.-61 O.P. industrial,' 1s. 6d. to is. Id. per 

gal. Pyridiniaed industrial, Is. 8d. to 2s. 3d. Mineralised, 
2.3. 7d. to 3s. Id. 64 0.1'. Id. extra in all cases. Prices 
according lo quanlitles. SCOTLAND : Industrial 64 O.P., 
Is. 9d. to 2s. 4d. 

NICKEL AMMONIUM SU~.PIIATE.-&~I~ per ton d/d.  
KICKEL SULPHATE.-$49 per ton d Id. 
 PHENOL.-^^^. to 9d. per Ib. willlout engagement. 
POTISH, CAUSTIC.-~~OXDON : CI2 per ton. MAACIIESTER: E38. 
POTAS~IUH BICEROMATE.-Crystals and Granular 5d. per lb net 

d i d  U.K. Discount according to quantit;. Ground '55d. 
L ~ N D O N  : 5d. per lb. with nsual discounls for contracts. SCOT. 
LAND: 5d. d /d  U.K. or c.i.f. Irish Ports. MANCHESTER : 5d. 

PCOTASSIUM C ~ ~ o n a r ~ . - L o ~ o o a  : E3i to 5140 per ton. S c o m a ~ n  : 
99$/100%, powder, £ 37. MANCHESTER : £38. 

POTA~SIUM CHROMATE.--G~~. per lb. d /d  U.K. 
POTASSIUM IODIDE.-B.P., 5s. 2d. per Ib. for quantities not less 

than 28 lh. 
1'0TAsSIUM NIRATE.-SCOTLAND : Refined granulated, £29 per ton 

c.1.f. U.K. ports. Spot, £30 per ton ex store. 
POTAssIlrM PERM AN CAN AT^.-LONDON : 4::d. per lb. :SCOTLAND : 

B.P. crystals, Bd. MANCHESTER: B.P., 91d. 
POTASSIUM PRUSSIATE.-LOND~S : 81d. to 84d. per Ib. S C O ~ A N D  : 

Yellow spot nlaterial, 81d. ex store. MANcaEsTER : Yellow, 
8td. 

Sll.~MMo~14c.-First lump spot, £41 17s. 6d. per ton d/d in 
barrels. 

SODA ASH.--58% spot, £5 15s. per ton f.0.r. in bags. 
SODA, CAusmc.-Solid 76/77" spot B13 17s 6d per ton d/d sta- 

tion. SCOTLAND : Powdered b8/99%, ' £1; 10s. in drums, 
£18 5s. in casks Solid 76/77", £14 10s. in drums; 70/73%, 
114 12s. 6d., drr iage paid buyer's station, minimum 4-ton 
lots; contracts 10s. per ton less. MANCEESTER: £13 5s. to 
£14 contracts. 

SODA CRYSTALS.-Spot, £5 to £5 5s. per ton d/d station or ex 
depot in 2-cwt. bags. 

SODIUM AC~ATE.-£22 per ton. LONDON: £23. 
SODIUM Blca~~o~aT~.-Refined spot $10 10s per ton d/d station 

in bags. SconnwD : Refined rd~r~stallis'ed £10 15s. ex quay 
or station. Iv!mcaes~en : El0 10s. 

SODIUM BICHROMATE.-Crystals cake and powder 4d. per lb. net 
d/d U.K. discount according to quantity. Anhydrous, 5d. per 
lb. LONDON : 4d. per Ib. net for spot lots and 4d. per Ib. 
with discounts for contract quantities. SCOTLAND : 4d. de- 
livered buyer's vremises with concession for contracts. 

SODIUM ~ i s u i r E r r s ' ~ o w ~ e n . ~ 0 / 6 ~ ~ ,  $18 10s. per ton d/d 
1-cwt. iron drums for home trade. 

Sonrux CARBOXATE (SODA CRYSTALS\.-SCOTLAND : £5 to £5 5s. 
per ton ex quay or station. powdered or pea quality 7s. 6d. 
Der ton extra. Lielit Soda Ash 47 ex ouav. min. 4-ton lots 
kith reductions fo; contracts. 

", - 

SODIUM CHLORITE.-$32 per ton. 
SODIUM CHROMATE.-4d. per Ib. d id  U.K. 
SODIUM RYPOSULPH1TE.-SCOTLIND : Large crystals English 

manufacture, £9 5s. per ton ex stations, min. (-ton lots. Pea 
crystals, £14 10s. cr stntion, 4-ton lots. MANCHESTER : Commer- 
cial, £10 53 . ;  photogmphic, £15. 

SODIUM META SILICATE.-£16 per ton, d/d U.K. in cwt. bags. 
SODIUM I~DIDE.-B.P., 6s. per Ib. for qunntities not less than 

28 Ib. 
SODIUM NITRITE.-LONDON : Spot, £18 to $20 per ton d/d station 

in drums. 
SonIum PERBORATE.-LONDON : 10d. per lb. 
SODIUM PIIOSPRATE.-£~~ per ton. 
SODIUM PRUS~IATE.-LONDON : 5d. to 5&d, per Ib. SCOTLAND : 

5s. to 5:d. ex slore. MINcnNsTen: 43d. to 5id. 
SULPEUR.-$g 158. to £10 per ton. SCOTLAND : $8 to $9, 
SODIUM SILICATE.-1400 Tw. Spot £6 per ton. SCOTLAND : £8 10s. 
SODIUM SULPEATE (GLADDER S.~LTS).--S4 2s. 6d. per ton d/d 

SCOTLAND : English nlabrial 43 15s. 
SODIUM SULPHITE (SALT CA~E).-UDground spot,, £3 15s. per ton 

d /d  station in hulk. SCOTLAND : Ground quality, £3 5s. per 
ton d/d.  MANCIIEWER. 23 5s. 

S ~ D I U M  , S U L P H I D B - S ~ I ~ ~  60/6!2?; Spot, £10 15s. per ton d / d  in 
drums. crystals 30/39:;, +8 per ton d /d  in casks. SCOT. 
LAND : 'FO; bome consumpt~on Solid 60/620/ £10 5s.. broken 
60/620/ El l  5s.; crystals, 3(ij321%,, £8 2s?kd:, d/d'buYer3s 
workso& contract, mi". 4-1011 lots. Spot solid 5s. per ton 
extra. Crystals 2s. 6d. per ton extra. MAKCRESTER : Con- 
centrated sol id , '60/62~,  $11; commercial, £8 2s. 6d. 

S o n r u ~  SU~,PHI~ . -Pea  crystals spot, 413 10s. per ton d /d  sta- 
tion in kegs. Commercial spot, 29 10s. d /d  station in bags. 

S I ~ L P ~ A T E  OF C~OP~ER.-MANCHESTER : £14 5s. per ton f.0.b. 
S u r w u ~  CHLORIDE.-5d. to 7d. per lb., according to quality. 
SDI,PHUR PRECIP.-B.P. $55 to £60 per ton according to quantity. 

Commercial, £50 to $55. 

VERMILION.-P~I~ or deep 3s. l ld .  to 4s Id. per Ib. 
ZINC CRLOBIDE.-SCOTLA& : British maGrisl, 989,  £18 10s. per 

ton f.0.b. U.K. ports. 
ZINC SULPHATE.-LONDON : £12 per ton. SCOTLAND : £10 10s. 
ZINC SULPAIDE.-lld. to 1s. per Ib. 

Coal Tar Products 
ACID, CARBOLIC.-Crystals 8'd. to wd. per Ib.; crude, 60'8, 

to 2s. 24d. per gtll. 'MA~~ESTER : Crystals, 71d. per Ib.; 
crude Is. lid. per gal. SCOTLAND : 60'8 28. 6d. to 2s. Id. 

Acm, C R ~ Y L I C . - - ~ ~ / ~ O O ~ /  1s. 8d. to 26. 3d.'per gal.; pals 98%. 
1s 6d to 1s 7d . '$cording to specification. LONDON : 
98j100b/,, Is. 6d.. 'hark 95/9,0,, 1s. 3d. SCOTLAND : Pale, 
99/100%, !s. 3d. Lo 1s. id . ;  darl!, 97/99%, 1s. to Is. Id.; high 
boilisp ac~d. 2s. 6d. to 3s. 

BENZOL.-It whks, crude, 9d. to 94d. per gal.; standard motor 
1s 31d. to 1s 4 d .  907 1s 4d. to 1s. Q d  . pure 1s l id .  td 
1s: Ed. LONAN : 'MO~;;, 1s: 61d. SCO~A;; : ~ & o r , ' l s .  Md. 

CREOSOTB.-B.S.1. Specification standard, 4d. to 4td. per gal. 
f.0.r. Home, 33d. d/d. LOXDON : 31d. f.0.r. North; 4d. Lon- 
don. MANCHESTER : 3d. to 4d. SCOTI.AND : Specification 
oils, 4d.; washed oil, 44d. to Gd.; light, Qd.; heavy, a d .  
to 44d. 

NAPE&-Solvent, 90/160%, 1s. 6d. to Is. 7d. per gal.; 95/160%, 
1s. 7d: 99y l ld .  to Is. Id. LONDON : Solvent, 1s. 34d. to 
1s. 4d.l he:&, lld. to 1s. O#d. f.0.r. SCOTLAND: 90/160% 
1s. 3d. to 1s. 31d.; 90/190%, lld. to Is. 2d. 

NAPHTHALENE.-Pu~~G~~ cr s t i h  £10 per ton in bags. LON- 
DON : Fire lighter gn%ty, & to £3 10s.; 74/76 quality, £4 
to £4 10s.; 76/78 quality, £5 10s. to £6. SCOTLAND : 40s. to 
50s.: whizzed. 70s to 75s. 

~ r T c H . ~ ~ e d i u r n  soft,' 57s. 6 d .  per ton, in bulk, a t  makers' 
works. LONDON : B per ton f.0.b. East Coast port for next 
season's delivery. 

PYRIDINE.-%/140. 78. 6d. to 9s. per d.: 901180. 2s. 36  
per gal. ' 

- - .  . , 

T0Lv;oL.-9OO/ 1s. 10d. to Is. l ld .  per gal. ; pure, 2s. Id. to 2s. 2d. 
~ s ~ o ~ . - ~ o m % e r c i a l .  Is. l ld .  to 2s. per gal.; pure, 2s. Id. h 2 s .  2d. 

Intermediates and Dyes 
ACID, BENZOIC, 1914 B.P. (ex Toluol).-Is. 94d. per Ib. 
ACID, G ~ r ~ n . - S p o t ,  48. per Ib. 100% d /d  buyer's works. 
ACID, H.-Spot, 2s. 44d. per Ib. 100% d /d  buyer's works. 
ACID NAPETIIIONIC.-~~. 8d. per Ib. 
ACID NEVILLE AND WINTHER.-S~O~ 8s per lb 100% 
ACID: SULPHANILIC.-Spot, 8d. per 1;. 1d0% d/d'buYersa works. 
AaILINe OIL.ySpot 8d. per lb., drums extra, d/d buyer's works. 
ANILINE SALTS.- dot, 8d. per lb d i d  buyer's works casks free. 
BENZALDEHYDE.-S~O~, Is. 8d pe; lb packages extia. 
BENZIDINE BASE.-Spot, 2s. 5i. per lb.', 100% d/d buyer's works. 
BENZIDINE HCL.-2s. 5d. per Ib. 
p CRESOL 34-5* C.-2s. per Ib. in ton lots. 
 RESOL SOL 98/100%.-2s. 3d. per 1b;in ton lots. 
DILHLORANTLINE.-1s. l l td .  to 2s. 3d. per Ib. 
DIMETHYLANILINE.-Spot, 1s. 6d. per lb., package extra. 
DIKITROsEXzENE.4d. per lb. 
DINITROTOLUWE.-48/50" C. 9d per lb: 66/68' C., Olid. 
DINITROCHLORBENZENE,  SOLID).-&!^^ per thn. 
D:PHENYLAMINE.-S~O~, 2s. per lb. d jd  buyer's works. 
~-NAPHTHoL.-S~O~, 2s. 4d. per lb.', d /d  buyer's works. 
@NAPHTEOL.-SPO~, £78 15s. per ton in paper bags. 
a-NAPHTHYLAM1se,-Spot, llad. per Ib., d/d buyer's works. 
~ - ~ A P H T H S L ~ ~ I ~ N E , - S ~ O ~ ,  2s. 9d. per lb., d /d  buyer's works. 
o-I1'ITRANILINE.-3ss. l l d ,  per lb. 
~-NITRANILINE.-S~~, 2s. 7d. per Ib, d/d buyer's works. 
~-~ITRANILINE.-S~O~, 1s. 8d. per lb., 'd/d buyer's works. 
?irnlon~wse~~.-Spot, 4fd. to 5d. per Ib.; 5-cwt. lots, dmms extra. 
h'l'rRONAPHTHALENE.-9d. per Ib . P.G. 1s Otd. per lb. 
S o n ~ u ~  NAPHTHIONATE.-Spot, i)8. 9d. 'per'lh. 
n-ToLuI~I~s.-9&d. to l ld .  per Ib. 
p-ToLu1~INE.-la. lld. per lb. 

Nitrogen Fertilisers 
SCLrHATe OF AMMONIA.-Oct., £6 17s. 6d.; Nov., £6 19s.; Dec., 

£7; Jan., 1935, £7 2s.; Feb., £7 3s. 6d.; Mar./June, £7 5s. 
for neutral quality basis 20.6 per cent. nitrogen delivered in 
6-ton lots to farmer's nearest station. 

CYANAMIDE.-Oct. 26 17s. 6d: Nov. £6 18s. 9d: Dec. £7. Jan. 
1935, £ 7 1s. 3d. ; Feh., £7 is. 6d. I Mar., £7 3s.' 9d. ; kpr . j  June: 
B7 5s., delivered in 4-ton lots to farmer's station. 

NITRATE o r  S o n a . 4 7  12s. 6d. per ton for delivery up to June 
1935, in 6-ton lots carriage paid to farmer's nearest statio; 
for material basis 15.5 per cent. or 16 per cent. nitrogen. 

N ~ ~ - C E A L K ~ - - ~ ~  5s. per ton to June, 1935, in &ton lots, 15.5 
per cent. nitrogen. 

CONCEN~RATED CoMr1,ETE FERTILISER~.-~~O 5s. to £10 178. Rd. - ~. 
per ton according to percentage of constituents. 

NITROGEN PIIOSPK~TB ~ E R T & I ~ I s E R S . ~ ~ O  59, t0 £13 1 5 ~ .  per ton. 
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OLEUM (aU strengths) 

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

SPENCER CHAPMAN MESSEL Ltd. 
With which ia amalgamated WIUIMd PEARCE & SONS. Ltd 

WALSINGHAM HOUSE, SEETHING LANE, E.C.3. 
Tolaphone: ROW 1166. Wah: SILVERTOWN B.16. 

Tolcnnmt " Rydmchlode Pan. l o o d d '  

DRYING APPARATUS 
AND DRYING PLANT 

FOR ALL PURPOSES 
Complete Chemical Plants 

PROCESS - ERECTION - OPERATION 
works : L. A. MITCHELL LTD. Phone: 

CARLISLE CHEMICAL ENGlNEERS BLA. 7106-7 
37 Peter Street, Manchester 

BRITISH ASSOCIATION OF 
CHEMISTS 

Unemployment Insurance. Over lro,ooo out. 

Legal Aid. Income Tax Advice. Appointments Bureau 

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

General Secretary B.A.C. LONDON. W.1 
'Phone r Rag& 6611 

APPOINTMENTS BOARD 
of the 

Imperial College of Science and Technology, 
South Kensington, S.W.7. 

If~clsdi*zg : 

ROYAL COLLEGE OF SCIENCE. 
ROYAL SCHOOL OF MINES. 
CITY & GUILDS (ENG~~XERING)  COI.I.EGE. 

EMPLOYERS requiring graduates who have had : 
thorough training in Science and Technology, and who art 
Diplomats or Associates of the Imperial College or of one 
of its three constituent Colleges are asked to make use oi 
the services of the Board. Applications should be addressec 
to the Secretary of the Board : no fees are charged. 

I n  the Chemical Department men and women are trainec 
in Inorganic, Organic and Physical Chemistry, with specia 
attention to analysis, and graduates who have done post 
graduate research work in one of these branches, and i r  
Agricultural Chemistry, are availahle. 

In the Department of Chemical Technology, the post 
graduate courses include instruction and research in tht 
Chemistry of Fuel and Cornbustion, Reactions under Higl 
Pressure, Catalysis, Nitrogen Fixation, Chemical En  
gineering, etc. 

APPOINTMENTS VACANT 
211. Ier  word: lnliuitnl~tll 18 wortl*; I more inw~tit>lm. ]!,I. IWP word I)CI 
Irertlon. Slrllellc~c ertr;, ih rl~;argc<l WIIPII t.c111i#.< ;arc ialldr~svd to LIIX 

N,,,,,1><.,5.) 
- 

C HEMIST Wanted-Working-conversant with Disinfec- 
tants, Liquid Soaps and Greases. State age and where 

ast employed. BGS NO. 1631, THE CHEMICAL AGE, 154 Fleet 
itrett, London, E C.4. 

AUTHORITATIVE TRAIN IN(; 
FOR CHLMICAL ENGlNI<ERS 

HE T.I.G.B., the premier establishment for engineering- r tralntng . .  by correspondence, will train you until S ~ I C C C S S ~ I I I  
or the one fee for the 

Examinations of the Institution of Chemical 
Engineers (A.M.I.Chem.E.), A.M.I,.Mech.l<., 
A.M.I.E.E., B.Sc.(Eng.) 1,cnd. 'IJniv., etc. 

W R I T E  TO-DAY, stating branch, post or qiialifirntion that 
intere5ls you, for " The J<nginewrs1 Guide to Surress "-152 

,ages Free--containing the widest selection of engineering 
ourses in the world. 
T H E  TI<CHNOT.OGICAT, I N S T I T U T E  O F  GREAT 

BRITAIN: 
(Founded 19x7. 19,ooo Successes.) 

"9 Temple Bar House, London, E.C.4. 

FOR S U E  
bl. IPrr lvonl: minimllm I R  wonla; 3 or more inartiosr, I:<i. llcr word p?r 
aaertloll. S~xpener extrn is ~'ltitrped wllrn rrldipa :,re IIIIIIPPCIC~ t~ IIIIY 

N~~rnhew.) 
- 

HARCOAL, ANIMAL and VEGETABLE, horticultural, c burmng, . filtering, disinfecting, medicinal, insulating; 
11so lumps ground and granulated; established 1830; con- 
ractors to H.M. Government.-THOS. HILL-JONES, Lm.,  
' Invicta " Mills, Bow Common Lane, London, E. Tele- 
:rams : " Hill-Jones, Bochurch, Londop." Telephone : 
1633 East. 

l L T E R  PRESS, Dehne, 17 C.I. Plates 24 in. x 24 in. and FF~.  dues, with Pump z t  in. plunger, nearly new condition. 
:. F. DAVIS, LTD., Hatcham Road, Old Kent Road, S.E.15. 
'Jew Cross 1147. 

YDRAULIC PRESSES AND PUMPS. Large stock in H London. Price quoted for adapting and erecting- 
~HOMPSON AND SON, Maria Street, Millwall. 

M AHLER COOK CAT.ORIMETGR, in p o d  condition, 
for s?le at  !o\r- figure Inspection invitrd. Full parti- 

:ulars, Box No. 1624, THE CITEMTCAL ACE, 154 Fleet Street, 
.ondon, E.C.4. 

WANTED 

- 
DWARD RUSHTON, SON AND KENYON (Established E 1 8 ~ ~ ) .  

--J.8, 

Auctioneers' Valuers and Fire  Loss Assessors or  
CHEMICAL WORKS, PLANT AND MACHINERY. 

York House. 12 York Street. Manchester. 
Telephone: 2517 and 2518 Central, Manchester. 
Telegrams : "Russonken, Manchester." 

And Bardon Chambers, 13 Infirmary Street, Leeds I .  
Telephone : a6154. 
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