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Notes and' Comments 
An Unqualified Success hours not teen reduced it would have been necessary to 

Iiave dispensed with a number of workers. Sir Richard 
SIR RICHARD KEDMAYNE'S irnpartral investigation ~~~l~~~~~~ adds that it is difficult to say how far the 

into the experimental working of the five-day week ~ x p c r i l l l e ~ ~ t  is capable of being applied to other indus- 
established, without reduction of wages, by Boots Pure tl ial  concerns. because the firm of ~~~t~ has the 
Drug Co., Ltd., in the company's offices and works a t  
Nottingham, has confirmeti the advanlages of thc 
system which has been in operation 111 the offices ol 
THE CHEMICAL AGE fro111 the il~ception of this journal. 
We have always hat1 tlie benrfit of tlie five-day week 
at Bouverie House, and we arr glatl to find that tlie 
5,000 to 6,000 employees of 1Joots Pure Drug Co., 
Ltd., a t  Nottingham are to enjoy slnii!ar privileges 
indefinitely, if -not altogether iiern~anc~ntly. The 
investigation upon which Sir liicliarcl Krtlrnayne Iias 

advantage of being distributors of the commodities 
they produce. His opinion is that the experiment 
niight be applied at many works-a large printing 
worlts, for instance; and certainly a t  works where pro- 
tluction and distribution are vested in the same concern 
ant1 wlirre wages do not constitute a high proportion 
I J ~  tile selling price. But each case would have to be 
considered on its merits. 

Overseas Chemical Trade 
reported was carricbd out unrlrr the dirrction of thr l h l p o ~ s  of cllemicals, drugs, dyes and colours into 
Ministry of Labour, a t  the request of Lor11 Trent. In (ireat Britain are increasing Illore rapidly than exports. 
the main works a t  Nottinghanr ant1 Rcseston the hours .rhat, in s~lort, is the conclusion to be derived from a 
of work were reduced from 47: to 421 (five days of l>rrusal uf the Board of Trade returns for October, 
8: hours each); in the off~crs tlir 11oul.s of work werr hl~llllllariset~ i n  page 473 of this issue. The returns 
made 38: instead of 42 5-6. 111 the shop-fitting tlrliart- s~l t ,w an increase of a little over 8 per cent. in exports 
ment (employing 458 nlrn and riglit females, where thr tile chemical group over the corresponding month of 
workmen were receiving l i d .  an lionr above the stan- 1933 (a total of ~1,798,007 against 61,661,670), and 
dard rates of the district) hours of work wrrr retlucrd all illrrcasr of over 10 per cent. m imports for the same 
from 44 to 42;; in tlie warehouse departrncnts wit11 I;O I)rriod (a total of 61,056,300 against £g$7,8?5). Re- 
workpeople and the printing departrlient wit11 630 work- at ;651,912, showed an Increase of a llttle over 
people, the reduction of working t i ~ n r  was 2: hours a ; cent, over the 648,270 of the corresponding 
week. Sir Richard Rrdmayne refers to tlie schrme of IllontIl of last year. 
rationalisation completed hy thr conlpally in 1932. Taking a longer view of the situation and comparing 
when a new factory was opetletl at neeston, and say5 tilr aggregates for the ten months ended October 31, 
that by the spring of this year the improvrlllrnt in (())34, With the corresponding period of the two preced- 
production was so marked that three coursrs Iiad to he ing  years, we find the same tendency of imports to 
considered+l) reduction of stalf ; (z) irnrnrtliatr en- overtake exports. Exports are up by 6; per cent. on 
hancement of salrs; (3) reduction of working hours. 1933, by 5; per cent. on 1932 (616,273,824 in 
The first course was felt to hr undrsirahle, the srconrl t 1 5 , 2 g ~ , 3 0 ~  in 1933; and ;E15,430,065 in 1932). 
impracticable, and the third was chosrn. Sir Richard ~~~~~~t~ showed an increase of just under 18 per cent. 
Redmayne draws attention to the naturr of the com- llle ,933 figures, and a fraction over 18 per cent. 
pany's business, which is largely self-contained inas- crllt, increase on the imports for the ten months to 
much as it makes and distrihutrs its own produce, and OctobYr, 1932 (69,495,545 in 1934; 68,04g,1g5 in 1933; 
to the comparatively small percentage that labour cost anrI L8,045,555 In 1932). Thus the  margln between 
bears to total cost of production. the total exports and total imports is getting less each 

In his conclusions Sir Richard Rr~lmayne says that ).ear. Total exports to date in 1934, a t  £16,273,824, 
the working of the five-day week has proved an ccnlpare with total imports of 69,495,545, a difference 
unqualified success both from the husiness point of view of ;t;6,7;8,279. Twelve months ago the relative figures 
and from that of the employees. Cost in the aggregate were: Exports, ,L15,2gr ,300; imports, £8,049,195 ; 
has not been enhanced, and a Iiighcr efficiency on tbr difference hetween exports a.nd imports, £7,242,105. 
part of the employers has hem attainrrl. Thr rffects in In the previous year (ten months to October) the figures 
regard to enhancement of health and contentment, were : Exports, £1 5,430,065 ; imports, f;8,04$,55$ ; 
regularity of attendance at work, anrl dil-~rinution of tliFlerenrp hetwren exports and imports, £7,384,510. 
absenteeism have been very marked. ' Had the working These latter calculations do not take into account the 
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re-exports, whichvary considerably not only from month brown coal. Since home productioll of petrol by this 
to month, but from year to year. Thus the total re- means is no mofe economic in Germany than in this 
exports to date this year amount to L734,503, or some- country a subsidy is to be paid, with consequent inflated 
thing over 32 per cent. less than the ten months' total home prices. Under certain circumstances this would 
of d1,089,579 for 1933. Compared with two years ago be excusable; but the dangerous par: of the proceeding 
there is an increase of 51 per cent., the re-exports for lies in the means adopted to put the scheme into effect. 
the ten months ended October, 1932, having reached This is nothing less than the autocractic commandeering 
only £483,867. of an  industry under conditions such that the Govern- 

Bogus Degrees ment directs and orders the business, which is under 
the sole control of a Government ofhcial with no previous 

THE Association of Scientific Workers is said to he experience either of brown coal mining or the ,-hemica] 
desirous of promoting another Bill this session to stop industry, whilst any losses that may be made as the 
the spurious degree ramp. Many there are who ques- result of normal occurrences or of the Government 
tion the value of a degree. I t  is true that the employee director's errors, or for any cause whatever, must be 
is judged by his work and not by his Paper qualifica. borne by the unfortunate shareholders. A commissioner 
tionst but a t  least to prospective employees the with sole power over any industry in a capitalist country 
possession of a genuine degree is equivalent to a testi- wherein no other industry is similarly controlled is a 
monial of real value since it is a guarantee to the novelty, described by the ~ ~ ~ l i ~  of ~h~ 
employer that the candidate has followed a prescribed l-imes I.' as the most serious threat to the indepen- 
course of training and has shown sufficient intelligence dence of the G~~~~~ industrialist that the regime has 
to answer an examination paper of some difficulty upon yet ,,entured 
the subject-matter of his course. Whether the know- ~ h . ~ t  the politicians can in any country 
ledge has " stuck " is another matter. There are many sufficient power to coerce the men who understand 
University graduates in middle age who would find industry to operate their businesszs in such a way as 
it difficult to pass even the intermediate examination to bring them to ruin ordinary conditions, sets a 
without prior study. That is the common failing of dangerous precedent that is liable to be followed by 
many of us, hut at 'east the degree marl 1naY be irresponsible politicians in other countries. I t  is a new 
rxprcletl to know what knowledge rxists anti. where hr and disquieting of the exaggerating of 
inay find it, ant1 ]nay be expected to have trailling and ccon,3~nic nationalism. TIle cause for these lneasurcs is 
in~elli~eilce. A degree, and particularly a.Doctorate, clear from the fact that the prtrol-from-coal factories 
is of inestimable value to a consultant as it is a guaran- to be in central G ~ ~ ~ ~ ~ ~ ~ ,  the choice of the 
tee that he is fitted to advise, whereas the non-degree site being influenced by the same considerations as  
man may be a complete ignoramus on the subject. those which are making leading firms in the heavy 

There is, of course, a contrary view, as is shown by industrv set up  branch factories in regions such as 
some exceptions to the position just stated. Neverthr- centrai ~ ~ ~ ~ ~ ~ - i , ~ , ,  the strategical reasons of war. 
less, the fact is that a University degree carries weight. ,rhe signs of the times are full of troubles and difficulties 
and that that weight is lost if unqualified persons arc. ~ , ~ ~ t  difficulties are not insurmountable to those who 
allowed to assume degrees for which they have no titlr. ,l,ake a conscious effort, 
It happens that certain forr~gn " TJniversities " assumr 
to themselves the right to present Doctorates on pay- The Works Nurse 
ment of a fee and wzhout examination. In some o£ t i e  
less reputable bodies Doctorates are thickly plastered-. 
for the most part quite genuine so far as  paper qualifi- 
cations are concerned, but of absolutely no justification 
as  a criterion of real qualifications. I t  is a difficult 
matter to stop this bogus doctorate business, but the 
Association of Scientific Workers is doing its best. 
The Bill promoted last year to this end passed the 
second reading in the House of Lords, but was with- 
drawn owing to the failure to arrive a t  complete agree- 
ment with the Standing Committee of University Vice- 
Chancellors and Principals. That body has not, as 
expected, brought forward a Bill itself and the 
Association, feeling that the interests of graduates 
cannot wait indefinitely, may attack the problem from 
a more limited angle. I t  is to be hoped that the two 
bodies will arrive a t  an agreement because the bogus 
degree ramp is quite serious. 

THE direct cost of ill-health due to accidents, indus- 
trial diseases, and incapacitating sickness amongst the 
insured population of Great Britain is said to amount 
to about ~18 ,oao ,ooo  annually. Simultaneously there 
is a loss of working time which exceeds 500,ooo man- 
years. In industry, however, it is not fully recognised 
that a large proportion of this ill-health can be pre- 
vented by the services of an efficient works nurse, 
although in cases where the number of employees ex- 
ceeds 500 the law definitely calls for a qualified nurse 
to be placed in charge of the ambulance room. Such a 
nurse should treat all injuries, however slight, and she 
may find herself fully occupied in attending to many 
minor ailments as well as accidents. She may also 
carry out dressings and massage under the directions 
of the home doctor, and so shorten the period of 
convalescence for employees. In addition to expert 
medical advice, she should have direct access to the 

Economic Nationalism in Germany works manager, who should instruct all departmental 
heads to support her authoritv. Where she is adooted. 

IT is evident from the formation of the Lignite Petrol she must be' properly equipped or the results & her 
Company in Germany, to which we made reference work will never be fully realised. Even on the lowest 
in these columns last week, that the powers that be grounds of industrial economy a nurse is very essential 
have decided that the country is to be made indepen- for a large factory and she proves to be a valuable 
dent of the outside world for motor spirit, and are asset to many smaller works where accidents and ill- 
pressing on with their scheme for hydrogenation of health are likely to occur. 
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Innovations in Cell 
H E  cellulose digesting department is generally con- 
sidered the most important department of a cellulose 

TI,orY; and with reason, for not only are  the  most ex- 
pensive components of the  cellulose manufacturing plant, the  
digesters, housed there but more important stil l  is the  process 
that is carried on there-namely, the  sulphite cellulose diges- 
tion process proper, which nowadays is carried out in many 
different ways. Each particular method has its special 
characteristics. I t  is well knoivn tha t  no  two cellulose 
factories work on exactly the  same lines. T h e  lrhole of t h e  
digestion process is not yet completelv understood in  its 
cheinicnl and physical aspects, the reason for this being- t h e  
fact that neither the actual nature of the structurally complex 
cellulose fibres, which must be sepiirated from the  wood, a s  
far  a s  pos>il~le ill their primitive form, nor of the lignine t o  
h~ dissolved out of them, is a s  yet con~pletely understood. 
;\dded to these two constituenti, aiid still further complica- 
l ing  the conception of this organir system, are the accompany 
ing  substances which, according to the  use to irhich the  
cellulose is to 1w put,  a re  usahle or undesirable. I t  is 
therefore evident tha t  in the development and introduction of 
iiew processes in this field many ditficulties b a r e  to be over- 
rome and unnsual care has  to he exercised, but in spite of 
these complic:~tions, the I.urgi C e s e l l ~ c h ; ~ f t  f u r  Chemie und 
Hi i t ten~rrsen  iii.b.tl., with the assist;ince of the  extensive 
laboratories of its holding company, the Metallgesellschaft 
:I.&., has evolved a number of promising processes in this 
particular field. 

Mechanical Filling 

Mechanical f i l l i~ ig  of the digesters is, a t  the present time, 
very economical. \Vhen the  tirst filling apparatus was 
designed some nine years ago the principal consideration was 
to make use of the increase in the  filling capacity, which 
amounted to 20.30 per rent.: I>y increasing the  production and 
in so doing avoid the  necessity for further outlay on the  costly 
digesters. I n  more \rays than one, the use of  mechaiiical 
filling systems Ird to a saving in the  production costs of 
cellulose, since the  consumption of steam and sulphur is 
smaller. This  saving is decisive to-day, since the  digesters 
are, in  the  majority of cases, not working a t  fu l l  capacity, 
and it  is bv itself la rge  enough to balance the  original outlay 
on a fill ing appara tus  in  less than a year. 

T h e  following table shows the  s a v i n ~  in steam referred to 
the  quantity of pulp  produced, according to the  increase in 
the  density of the  ch:irg-e a s  compared with ordinary, non. 
mrrhanical filling. 

1 1 , r r r a s ~  in I)cnsitv sf the  . Fn- ~ ' ! 1 1 ~  ' r 1 n  ' Sfcan, in O/,. 
Char,Ce in 'f,. 

1 0  . . . . . . . . .  I 1.6 
. . . . . . . . .  1 5 15.5 

2 0  . . . . . . . . .  1q.h 
. . . . . . . . .  25 23.5 . . . . . . . . .  30 zi.3 

35 . . . . . . . . .  30.6 
;\n averaKe rrllulose factorv with an annual nutnut of 20,000 
metric ton.; and a steam consumption of 2.8 metric tons steam 
per ton of pulp would accordingly savr  some 4 o . o ~  RM 
(,=0.235 x 2.8 x.3 x 20,000) with an increa-rd charge of 25 pel 
rrnt. .  puttilig the price of steam a t  3 . m  KM per metric ton. 
I n  addition to this, there would hc a saving in s ~ ~ l p h u r  which, 
using pyrites, would h r  some R M  8.000.-, provided that the 
iricrcased density of the charge  ir; the  same. 

The Fresk Apparatus 
Soon after the  S~vedish e ~ ~ p i ~ i e e r  Fresk, ivho ~ r a i  the  first 

to develop a Inem mrthod ~ l f  tilling the digesters quite different 
I I < I ~  the previou.; practirr:  by usilig a po!rerful current of 
a i r  to introduce the rh ips  illto the  (lipester, ther r  came on the 
scene another Swede, Svrnsson. with his steam filling method. 

T h e  Fresk apparatus (Fizs .  4, 5 and 7), which was graduallv 
improved, is characterised hy very uniform diqtrihution, whirh 
is indispensable for the  orodlirtion of h i r h - w a d e  cellulose. 
T h e  increase in densitv of the  rharpe  of th? Fresk  process as 
compared with the  ordinary methods of filling the  digesters 

* Rt.printed fnm thr " Pel-iodic Rt,vie\v" of tho Metallgesellschaft 
.\.-G.. St.l~lrml,rr, iqj.+. 

.dose Cooking 
By Dipl. Ing. 0. Kreiszler and Dipl. Ing. 

G. Soltau* 
Lurgi Gesellschaft fiir Chemie und 

Hiittenwesen m.b.H., 
Frankforton-Main 

is 24-30 per cent. T h e  distribution in t h e  Fresk  'apparatus 
is so uniform that  in the digesters filled with the  aid of this 
apparatus, pulp is produred, even without forced circulation, 
which satisfies in  a l l  re5pects the  requirements of high-grade 
cellulose. T h e  power consumption of the  F r r s k  apparatus, 
frequently the  score of objections, amounts annually to some 
l o o , m  k W h  fol- an output of 2 o , m  metric tons. T h i s  costs, 
a t  K M  0.032 per k w h ,  RM 3,~-a sum which is negligible 
aiongside the  R M  48,000 lai,ed. 

In the beginning, the Svensson apparatus (Fig. 6) ,  which 
uses steam, did not conie up to the output of the  Fresli 
apparatus, but recent designs embody considerable improve- 
ments so tha t  the  present-day type reaches increased charges 
of from 30 to 35 pet. cent. a s  r o ~ n p a r e d  with ordinary non- 
mechanical hand filling. If forced circulation is employed, 
digesters filled to this extent hy the  Svensson apparatus like- 
wise yield a good class pulp, but unless this aid is employed 
the  high density of the cIi;trge interferes with the  na tnr ;~l  
circulation of the  liquor, so tha t  the pulp produced is uiietlual. 

More recently, the two kinds of mechanical feeders des. 
ciibed have been succeeded by the  Huntemuller apparatus 
(Fig. I). This  r o r k s  not only with a gaseous medium such 
as a i r  o r  steam, but possesses a cast steel propeller which 
hurls the  chips downward into the  digester. T h e  propeller 
also sucks in a i r  sideways, thus increa4ing its centrifugal 
effect. I n  this way the  apparatus gives reninrkably go11d 
results. 

These t h r ~ e  filling processes are to-day considered a s  the 
best throughout the  world. All three types of plant a re  sold 
by the Lurgi Gesellschaft fur  Chemie und Hiittenwesen 
m.b.H., Frankfort-on-Main. 

Start of the Cooking Process 
T h e  filling of the  digesters with chips and digesting liquor 

is followed by the  cooking process. This  i~ started by im. 
pregnating the  chips with liquor. 'Though little attention 
iras first paid t o  this operation, the inipregnation is neverthe- 
less an  important process, which in  the  past could only Iw 
carried out in a more o r  less satisfactory manner by sacrificing 
a comparatively long time. Since chemiral deromposition 
practically begins a t  1050 C. only, the contents of the  digeiter 
a re  gradxally heated in such a way tha t  the  imprrgnation of 
the  chips is completed a t  1o5O C. This  takes from four to 
eight hours. 

T h e  Lurgi Gesellscl~aft fiir Chemie und Hiitten~resen 
m.b.H. have greatly improved this procea.;. In their method 
of impregnation the digester, filled with the chips and liquor, 
is a s  usual tightly closed a t  the  top. T h e  liquor is then 
drajvn off again from the  bottom by a pump : a s  soon a s  a 
few cubic metres of liquor are  withdrawn, a vacuum of 400. 
~ j o  mm. H g  is produced in the  digester ( i . c . ,  a vacuum of 
0.5-0.6 kg. per sq. cm.). T h e  a i r  in the pores and capillaries 
of the chips, which with normal humidity of 18 per cent. 
consist of 2; per  cent. lignine, 66 per cent. a i r  or similar gases 
a n d  some 9 per cent. moisture, expands due  to this vacuum 
and escapes from the  chips, r i s i n ~  through the  liqoor to thr  
surface. Contrarv to the  expectation that the  expansion of 
the  a i r  would hinder the  penetration of the  liquor, it proved, 
surprisingly enough, tha t  the  liquor rapidly penetratrd into 
the chips while the  vacuum was produced, so that ;ifter it 

short time they became heavier than watel. i ~ i d i c a t i l i ~  th;it 
a t  least 80 per rent.  of the  capillarirs 'ir:is tilled nit11 liqunr. 

T h e  liquor can be rrithdra'irii in 1no.t cast.% I>\. till, \ : ~ ~ n c  
pumps ~ r h i c h  filled the  digesters with l i q u o ~ .  'llie V : L C ~ I I I I I  

xlso has the  effect of liberating a quantity of SO? gases froni 
the liquor into the  gas  space, and these are  eagerly talcen u p  
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/ avoided, and the rise to the maximum temperature of 130- 
1400 C, can he brought about as rapidly as  the hoiler plant 
and the cross-section of the steam pipes will permit. In one 
Finnish cellulose factory a large number of cookings have 
been carried out in.digesters of 225 CU. m. and the tempera- 
ture was raised to 1350 C. within 3 hours, while without the 
process it takes about nine hours to reach this temperature: 
not a sign of black or brown wood was evidenced, which 
showed that the impregnation was good. 

Fig. 1. Digester FillingApparatus,LHuutemuller Type. 

by the chips. During the 11.ithdrarral of the liquor from the 
digesters, it is forced through a jet blower into which it sucks 
the air which collects in the digester above the liquor through 
a pipe designed for the purpose. This air, which likewise 
contains SO, gases, is conducted from Ihe liquor to the liquor 
ztorage vessel, where the SO, gases are returned to the liquor, 
while the air escapes. When all the liquor is withdrawn from 
the digester, by reversing the pumps the digesters are refilled 
with the Fame or else with preheated liquor. The SO9 gases 
plesent in the gas space and further quantities of liquor 
penetrate into the chips. 

In thr majority of caae4, it proves best in the second filling 
with liquor 'to admit lo-15 per cent. less than xvas otherwise 
ordinarilv necessnrv, partly because a certain quantity of 
liquor h i s  already penetrated into the chips, and also partly 
because it is no I o n g ~ r  SO dangerous if a f e~v  chips remain 
above the surface of the liquor, as they are already impreg- 
nated with liquor. Apart from this, the xrood content of the 
digester has, during heating, settled to such an extent on 
account of its weight that all the chips are helor the surface 

Fig.13. Digester with Lurgi Equipments. 
(a):Fresk Digester Filling System; (b) 

Fig. 2. Degasification of the Waste Liquor. (a) Cooling and Lurgi Liquor and Gas Circulation Plant. 
Absorption; (b)!Degasifled Waste Liquor. 

when decomposition proper commences. By reducing the 
quantity of liquor fed, digestion steam and sulphur are 
economised. 

By the time the digester is filled, the chips are completely 
impregnated. The cooking can now he carried out in the 
shortest time. Not only call the period of initial cooking up 
t~ 1050 C. he reduced to about one hour hy this impregnation 
hut also the stoppage usually occurring at loso C. can be 

The principal advantage lies less in the shortening of the 
cooking period by some 4-6 hours than in the production of 
an excellent and uniform pulp with an extraordinarily good 
resistance. With the former cooking processes, only the es- 
ternal fihres of the chips are decomposed at first, while the 
interior fibres are attacked later after they have gradually 
become impregnated. This means that the exterior fihres 
are too strongly attacked and weakened before the interior 
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. . recent years. T h e  prob:em was tackled 
anelr from various sides and, after a 
nuniber of years' research, three pro- 
rt,ises Irere evolved : the Broheck pro- 
c r s ,  the Srhautielherger process, and, 
fittally, the  1.urgi cellulose cooking 
process. 

The first two of these processes work 
r.:ith the indirect heating method using 
:I heater. By d e g r ~ e s ,  the causes of the 
objectionable crust formation in heaters 
have been fathomed, so that i t  is pos- 
? i b / ~  to pre\.ent crust formation to some 
e\tl!nl, hut naturally operations are  
su l~j rc t  to arcidcntal factors, and, here 
and there, crnsts still form on the  heat- 
ing  pipes, giving rise to the  necessity 
for cleanillc these and hv so doine 
interruptinfi the even tenor of working. 

Fig. 4. Fresk Apparatus, Side View. The 1.orgi Gesellschaft fur Chemie 
und Huttenu-esen m.b.H. therefore 

iet to rvorl; to evolve a process which would make it  
prtkiihle to produce pulp of the  highest quality simul- 
t: i t~r~ot~rly preserving the  initial structure of the fihres and the  

Fig. 5. Fresk  Appara tus ,  Front  

fihres are  completely decomposed. On 
;In average the mills obtained pulp con- 
sisting of strong and weak fibrec with 
a poor strength. 

\Vith the new impregnation proceq. 
hoth the interior and exterior fihres a t e  
attacked simultaneously and the  cool;^ 
ing procr\s is completed for a l l  the 
fihres at the same time, while thrir 
original properties are preservcd. l'ltih 
process, which is equally applicaBle to 
vertical or horizontal digesterg, is pro- 
tected hy patents in a l l  important 
countries. 

A further device mhich is extensively 
115rrl in the  rellulosr industrv a t  the  

'iew. Fig. 6. Svensson Apparatus. 

prt,.r:ll time I' thc llquol cllrul-1tc.1. 
I'hr Sorucg1a11. l l o r t r t i ~ d ,  intrrc:tv~I 
h~nt-elf in r h ~ j  p r r ~ l ~ l r m  ac far Ibark 
:I: t trrnty ).rali  ago. 111 thr  .ulphatc 
c e l l u l o , ~  ind~tstrv hr  mrt wtth j~tcct.s<. 
but in the sulphate cellulose production 
he  failed owing to the question of . I  

materials. This  has been solved within Fig. 7. Fresk  Appara tus  o n  Rails. 

d' 
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good yield of wood by the indirect cooking method without 
employing a heater, that is to say, by means of direct cook- 
ing. Their efforts were completely rewarded. Even the first 
plants have horne out this : the pulp produced by the Lurgi 
cellulose cooking process by plants in actual use is now recog- 
nised as having superior qualities in respect of uniformity, 
of strength and of colour. 

Fig. 3 illustrates the way in which the process operates. 
An ejector is built into the pressure piping of a liquor- 
circulating plant embodying the latest improvements such as 
insulated piping to prevent heat losses in the digester, pumps 
of sufficient size arranged outside the digester for better 
accessibility. This ejector by means of the liquor suchs up 
the gases which collect in the uppermost part of the digester 
and introduces them into the liquor which is forced into the 
lower part of the digester. The gases formerly withdrawn 
from the digester after having escaped from the liquor now 
enrich the latter continuously, so that the dilution which the 
latter undergoes due to the condensate is not only done amay 

by controlled cooling and is then discharged. The gases 
which are left behind are fed to a cooler and are then either 
mixed with the tolrrr liquor or fed into the liquor tower. 

The gas expellel- is manufactored in acid-resisting V,A- 
steel; the other partssuch as the separator, cooler and storage 
tank can he made hy the pulp manufacturers themselves. By 
virtue of this, this very ellicient plant is so cheap that its cost 
can he written off by the saving in sulphur in S to 1 2  months. 

'The advantages of tBe procrsses described gain in import- 
ance when they are comhineil, for each individual process 
creates the best working conditions for the other or supple- 
ments it in some nay. The digester space is only fully 
utilised if it is mechanically filled and if the I.urgi rellulo-e 
cooking process is employed. The impregnation method sub- 
stalltially aids the ~rorl< of the liquor and gas circulation and 
by combining the<e two processes special advantage. are 
gained. On the other hand, the enrichment of the liquor due 
to the liquor and gas circulatiol~ entails an intensive degasify- 
ing of the waste liquors. 

with, hut the liquor is strengthened up even heyond its 
original concentration. This method gives quite as good 
results as the indirect cooking where the liquor is not diluted 
by condensed steam. ,411 parts of the digester are continually New German Technical Books 
fed with excess SO, gas. Uniform heat distrilmtion is pro- 
vided for by the circulation of the liquor. By thie means the Reviewed by Dr. Felix Singer 
digestion process can be carried out at all places and times c '  (;LASS (.ERAUIC FII.T!,:RS IK THI; LABOR.~TORY FOR FII.TII$- 
in such a way as to ensure the uniform improved conditions GAS D ~ ~ . , . ~ ~ H ~ ~ ~ u ~ ,  ~ l ~ ~ y s , s  IKD E ~ T K , , ~ . , . ~ O N . , ~  
necessary to the desirable results referred to above. Glas- und keramische I:ilter iin 1.aboratorium fiir Filtra- 

The Lurgi Process 
The Lurgi process permits the cooking in presence of a 

high lime content, for deposits of calcium compounds are not 
to be feared, as in the other cooking processes, since no heater 
is used and since also the continuous high concentration of 
SO, in the liqoor prevents the formation of calcium deposits 
and, therefore, their precipitation. The favourable effect of 
a high lime content on the properties of the material is well 
kno~vn. 

I t  should be emphasised also that the plant for the Lurgi 
cellulose cooking process is less expensive than that for the 
other processes since the very costly heater is unnecessary. 
Of course, if steam of 2-3 kg. per sq. cm. is all that is avail- 
able, the indirect cooking method cannot be dispensed mith. 
Where this is the case, the Lurgi Gesellschaft ful Chemie 
und Hiittenuresen m.b.H. also supplies heaters. 

The waste liquors from the cooking process contain, in 
a?.dition to the substances eliminated from the xu-ood and fixed 
in various forms and combinations, o. j-1.0 per cent. free SO, 
according to the cooking process so long as they are still con- 
tained in the digester under a pressure of about z kg. per 
sq. cm. In the majority of cases these quantities of SOz are 
lost : the waste liquors are run off from the digester whereby 
the SO, gnses esrape, unless the lva.;te liquor is brought into 
contact with cold water. For every ton of cellulose some 
5 cubic metres of waste liquor are produced. If only 0.5 per 
cent. SO? can be recovered froni this waste liquor, an avrrage 
cellulose worlcs with an annual output of 30,000 metric tons 
economises 750 metric tons SO, which corresponds to 37s 
metric tons of sulphur, or about ro per cent. of its former 
consumption of sulphur. 

The Lurgi Gesellschaft fiir Chemie und Hi~tteiin.esen 
m.h.H. possesses the sole rights of a process by means of which 
the free SO, is eliminated from the waste liquor ~vith a view 
to re-using it for preparing fresh liquor. 

Degasifying the Waste Liquor 
.4 small. compactly designed degasifier receives the waste 

liquor as it flo~r-s under pressure from the digester, as shown 
in Fig. 2. The liquor is atomised through suitable tuyercs 
and runs over a sort of cascade in order to separate 11x7 con- 
tinuous dispersion the greatest possil)le quantity oi  free 
sulphur dioxide. These cascades are so arranged that the 
gases once freed from the liquor cannot come again into 
contact with it. The gases and vapour: are collected in the 
outer jacket of the degasifier, whence they are discharged. 
The degasifier waste liquors are passed into a storage tank 
where thry are allowed to stand, the last traces of SO, gas 
heing led to the degasifier by a pipe system. The liquor 
ultimately goes to the di5tilleries or to the sewer. The 
mivture of gas and steam is led from the degasifiers into a 
aeparator \\,here the greater part of the steam is condensed 

tion, Gasverteilung, Dialyse, Eztraktion), hy Dr. Paul H. 
Prausnitz. Published by the .4kademische Vertaggesell- 
schaft m.b.H., I'eipzig, 1933. 

From an expert on filtration, gas distribution, dialysis an(l 
extraction, of the ,tanding and undisputed reputation of Dl-. 
Plausnitr, onr would rvpect something interesting and 
valunhle from thc title of this book. Prausnitz has fulfilled 
these expectations, and has given us ;I monograph on all 
questions of laboratory filtl-ation, apart from the use of paper 
and collodio~i filters. How ertrcinrly important this is for 
all those interested can ht. yeen from the amount of literature 
on the suhject revierre(1 11). Dr. Prausnitz. Hundred% of 
scientific and technical publications are referred to and a 
unified woi-I( is made froni their critical estimation. Thc 
most essential parts of the Ilool< are ( I )  the principles of filtm- 
tion in the I:rhoratory, (2) description and characteristics of 
ceramic and glass filters, (3) methods of work in filtration, 
separation of the phases liquid-solid, (4) methods of work 
with glass and quartz filters in the treatment of gases, (5) 
ql;tss filters as diaphragms in liquids, (6) glass filters for ex- 
ilaction. A complrmentary hihliogmphy, a complete registrr 
of namrs and suhjects and a sl~ecially interesting list of 
patents conlpletes this I-aluahle volume. The lmoli is :I 

notable one and can he strongly recommended to every chemist 
~ h o  has to do ~ r i th  filtration questions. 

"MANUAL OF INORGANIC CHBIIISTRP" (Lrhrl~ucli der Anorgani- 
schen Chemie). Professor Dr. Ernst FT. Riesenfeld. 
Published hy S. Hirzel, Leipzig, 1934. Price Klf.15. 

I\'hilst most n~ ;~nua l s  of inorjianic chemiitry (with f c ~ r  es- 
ceptions) choose the same arrangeiiient of the material which 
'Thomas Graham used in his " Elenients of Chemistry," of 
about ICO years ago, Dr. Riesenfcld coilscionsly sets himself 
ahove this and uses the periodic system of the elements as  
the hasis for the conitruction of his manual, whilst this was 
formerly the culminating point. The author begins mith 
water and it3 elrment.;, and goes on immediately to a dis- 
russion of the periodic system of the elements. The weight 
is laid on coniprehensive viexvs. Therefore a comparative 
srtrvey of their properties is placrd before every g ro~ lp  of 
cleinents: A s  hr doe? not discuss rhcmical-technological pro- 
cesses at all and only drals with analytical qnestions com- 
parativelv shortlv, the author is enabled to consider specially 
just the fields in. ~vhich the greatest progress has heen made 
in late years, and which offer the very best starting points for 
new investi~ations. Special attention is given to atomic 
chemistry, ihe theory of isomorphism and the relations 
hetlveen atomic s tructu~r and chemical linkage. The manual 
is principally for student.. It also, however, will serve the 
chemist and'technician whoJ on account of their work, have 
little time to follobv regularly the progress of inorganic 
cliemistry as an indication to the present state of science. 
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As the largest i t e n  in the cost statistics \\.ill pl-ohahly fall  
u ~ i d e r  the he;ldiog of labour, it is Ileressary that a good 
systeni should Ix set up for  organising, col~trolling and 
recording wages paid out. Broadly speaking, the wages may 
be divided into day-work \rages and piece-work rrages, these 
two k ~ n d s  of o[)erations lhcing subjected to a different internal 
control. M'orkers paid on the lhasis of ;I straight hourly rate 
should be provided with cards on which to enter details of 
the opcr:!tions perfornicd on each day of the \veek, these 
cards being initialled hy the fore111alr o r  charge hand, whose 
records \rill be passed on to the office for purposes of com- 
parison Ixfore the \rages sheets are  prepared. T h e  parti- 
culars to he shown on the mazes sheet5 will consist of the 
numher and name of each \rorke~-, the ho111-s urorked each 
(lay: the total hours \\~orked during the \veck, the rate of 
pay, the gross wages, t h t  varioua stoppages and deductions, 
;lnd thc s u ~ i l  p;l).al~le, a l ~ d  these particulars should correspond 
with the time sheets kept by thc foremnn, charge hand, or 
works clerk. \Vorkers ]laid a t  a straight piece rate should 
register the time a t  Jrhich the? commenred and ceased ~ r o r k  
each day, preferably hy means of a time clock or recorder, 
and the cards on which these records are  made should be  
quite distinct from t1io.e used by day \rorkers. Piece 
workers' card3 will have to he ppssed on to the progress ofice 
in order that the items may be properly allocated against the  
different j o b ,  opera t ion  and contracts, and when this 
analytical work has been independently checked, the wages 
sheets can he prepared, and the details entered in the  wages 
book. If the  amounts payable to the workpeople are  entered 
in a simple wages hook, a sunlmar!. should he made out 
every week, showing. the totals paid out nnder the different 

TRIAL BALANCE, SEPTEMBER 30, 1934. 
Debit. Crcdit. 

. . . . . . . .  Capital j,uou . . 
1)rarings . . . . . . . .  Aio . .  

. .  Machinrry anid I'lant . . . .  1,750 
I:ixt~~res and Fittings . . . .  500 . .  
I.oose Tools anti Appliances . . 325 . . 
Goodwill . . . . . . . .  500 . .  

hr:tdings, so that suitable cost accounts can be compiled, and 
to avoid the net%<! for re-writing the names and numbers every 
~ r r r t ,  the other colu~nns  should I J ~  repecited to cover as long 
a ~ ~ r ~ - i o r l  as thr, bile of the hook will ;~llow. 

In order to ascertain the total cost of any contract, the 
tixed c l ia~ges ,  or "on-coat," will have to he added to the 
prime cod,  including a l l  office expenbes, sellillg expenses, 
tmvellini: eupenses, commirs io~~s  pclld to representatives and 
agents, etc., the salaries of sales engioeers, draughtsmen, 
counter salesnien, storekeepers, and assistants engaged in  
research r\--o~-k. Provision for on-cost is usually made in the  
costs Iby means of a percelitage addition to the prime cost, 
the percentage being determined l ~ y  reference to the figures 
rhu1r.11 ill the last trading or profit auld lo.;> accoullt. 

Beforr the tin:ll accounts ;llirl balance sheet can Ix drawn 
up, it  \rill Ihr ~lecessary to i t h ~ t ; ~  lh~! \ ; ~ l u c  of the stock on 
h;!lici aud \ro~-li ill I J ~ O ~ I P S S  as ; ~ t  tlic Ii;~l:t~icinji date, and to 
c o m p u t ~  tht! depreciation t o  lhc \rrittt!o ofi the  book values of 
the, ~ r o d u c t i v e  eouinme~lt.  'l'hv stockt;~kina work s l~ould  he ' .  
apportioned I J ~  ;tllocating olle per5011 to call out the q u a n t i t i r  
and de\crii)tio~is of the materials and stores in each morkshol~. , , 
room, or >tore, these particul.trs I~eing set down on suitahly 
ruled and printed stock shrtsts 11v another pel-son. Responsi- 
bility for accurate pricing out of the numerous items will he 
on the shoulrler.; of the I~uyer  or manager, and all  calcula- 
tions, additions and e~telision.; should br independently 
checl~ed hy persons who hc~ve taken no part in the actual 
count. T h e  ~ r o r k  performed by each person should he  signed 
for, the  sheets a s  a whole being signed by the proprietor, the 
partners, or the directors, a s  the  rase  may he. Care must he 
exercised to ensure that the credit side of the  trading account 

.. . . . .  Stock, as a t  Septc~nbcr jo. 103j . . 871 17 ( 1  IOU,~ I ICCS  5.11 1 Y 

Wan k ,, I'n>rl~~rtivr Wn:t . .  1,175 1 0  1s . . . . . . . . . .  . . .  .. 
Cash in Hand 56 19 4 

555 7 Carinec, 111wa~d. I: n I . . . . . .  ,, lIsla1~~c~ ~an.ir.d dllrt l 1,4j: K h 

. . . . . .  Hills Payable 150 . . - .  . 

I'urchases, less lRcton~s, etc. . .  5.1 I j I 1 X I.&&! - ! L 7  -- 
. . . .  Sales. less Keturns, ctc. 7.1,12 IZ 2 

Wages-Prodnctive . . . .  1.175 lu  0 'I,, Wapc.. l i a l ~ ~ ~ ~ l ~ ~ ~ ~ i \ ~  ,124 11, 5 
do. -Ilnproductive . . . .  j18  10 11 ,, Cirn;aec, ontwartlr . . Im s.i : 

Carriage Inwards . . . . . .  41 R 3 ,, salariv. and ~ I I I I . , ,  E X -  . . . .  do. Outwards (,I, lo  8 
ISIISCI 3>1> r 7  : . . . . . .  .. Bad Ucbh . . . .  4 7 I, 

Discounts . . . . . . . .  179 5 1 ,, INrnt, Rates and 'lbxr* 111: 5 j 

Salaries and Oficr Expc~lses . . 315 l o  . ,, ( ; d ~ , ,  yatl'l ~llt! ~ : I P C -  
. . . .  Bad Debts tnrltv 106 13 6 . . . . . . . .  .1 7 9 ,, .\llrrrllilllx .11111 1,11111. 

[Rent, Rates and 'Taxes . . . .  18.3 I I 2 aiia,. . . . .  J ( ! c ~  7 13 

Gas, Water and Electricity . . 00 I 7 j ,, 1'~rstaxv. .IIIII S I ~ ~ I I C Z U  . . . . . .  Advertising and losurances . . 105 1 2  (1 
C," L R l l  

,, 'r,a\?ll,,,x lxpv,,.v, 
Postages and Stationery . . . .  21 8 I I and (~,nunllro,s . . h~ IS j 

Travelling Expenses and Cun~mis- ,, I>rprr~.iatios, viz. : - 
sion Mmhluery . . . . . . . .  77 7 5 and I'lailt l r 7 j  u o 

lllcome from Illvestments . . . .  ,yo 15 3 lilxtur~,r and 
Sundry Trade Expenses . . . .  33 3 7 ~ l t t i n ~ ,  75 u 13 

Sales Ledger Balances . . . .  305 I9 5 ,, Sundry Trade Expcrtses (e r r  ; l5Cl . 
I'urcbases Ledger Balances . . 491 1 r ,, Dalat~cc, bciug ~ c t  

Profit hr  Year .. . i ~ u  rr 6 -- 
112.185 I 8 L12,185 I 8 - -.  -. &,!OR .L . 

ACCRUED Ilxi~easas. SEI%.~EMUER 20. 1oz4. - 
liAl..\NCl; SHI<li'I, 

Wages-Unproductive . . . . . . . . . .  1s 10 3 . - . . . . .  - -- - 
Carriage Outwards . . . . . . . . . .  1 111 1, 
Salaries and Office Exnenses I I 7 2 I.lARII.III11. . . . . . . . .  
Gas. Water and ~ l e c t ; i c l t ~  . . . . . . . .  11 l i l  3 . nlllllutlt dls t~ nal>k<,rs .. 555 7 . t.alil ill ~ r a l ~ c ~  . . . .  jl, ,,, 

. . . .  . .  . . . . . .  Travelling Expenses . . . . . . . . . .  8 8 o R ~ I S  payable 1s" Stock 1 . ~ 2 ~  , 
Sundry Trade Expenses . . . . . . . . . .  13 7 8 ~;~;;dc;~;~;~;~ : +;;, ,; ; i;;';Y':;l;;;; pi;,,l, .165 19 5 

Capital, vir. .- llrpreciatirlil wnttrs olf r.57,; . . 
Total . . . . . . . . . . . .  65%3 ~ r ~ a n r r  as at Sept. 30, - -- I'ixt~tr~s and F~ttlngs Icrs 

,933 L3,ooo 0 0 dr~>r~ciatnon witttrr; uff 425 . . 
Lers Drawings 260 o o Ino\c Tool% and Appliallmr 3 1 ~  , . 

ADVANCE PAYMENTS, SEPTEMBER 30 1934. - . . . . . .  . Gclodwlll 500 
t z ,? lo  0 0 Advance Paymerltr .. 26 10 

Rates . . . . . . . . . . . . . .  LzI 5 g Add Net Pmht 
Insurances . . . . . . . . . . . .  5 5 o for Year 310 - 1"1,, I >  I, 

Total . . . . . . . . . . . .  



November 24.1934-The Chemical Age 467 

i. 11ot inflated, as rvould be the case if any assets-such as 
filters, pumps, mixers, or chemical arid scientific apparatus, 
etc.-are included in the stock. Chemical products which 
have actually been sold and entered in the day book during 
the period under review, hut which are still on the manufac- 
turer's premises at the time of taking stock, should be ex- 
cluded from the sheets. 

In the matter of depreciation of wasting assets, the essential 
requirement is that an adequate sum should be written off 
each yeal, and included in the manufacturing costs, to cover 
shrinkage in value arising from wear and tear, obsolescence, 
or effluxion of time. There are, however, several methods 
whereby this can be effected. For example, an equal pro- 
portion of the first or original capital cost of requisition and 
installation may be written off each year and charged against 
the profits, so that a t  the terliiination of a definite period- 
knorvn or estimated to represent the service or useful life- 
the asset account will show a balance roughly equivalent to 
the reali\able or break-up value. 

By carrying out the essential principle of modern douhle- 
eutry book-keeping, ui?., that for every entry made on the 
debit side of one book or account there exists a corresponding 
entry on the credit side of another book or account, it is not 
(iitticult to verify the clerical accuracy of the entire records 
at the close of the year .br half-)-ear. :\I1 oiltstalldiug debit 
and credit balances in the complete set of hooks can be sum-. 
marised in the form of a trial balance nhich \!,ill form the 
basis for the preparation of the final accounts and balance 
sheet exhibiting a true and correct view of the manufacturer's 
financial position in relation to the business and t o t h e  out- 
side \vorld. Providing no errors have been made in postings 

or atlditiu~is, the debit and credit totals of the trial bala~lce 
will correspond with each other, and after making provision 
for any accrued expenses, and for payments made in advance, 
or which cover a period extending beyond the stocktaking 
date, the amount of net profit actually realised can be 
ascertained. To  arrive at the balance of gross profit does 
not necessitate the drawing up of a trial balance, this figure 
heiug found by adding the net invoiced cost price of all the 
trade purchases to the opening stock figure, and by deducting 
this total from the net sales plus closing stocks, and for pur- 
poses of comparison and control it is advisible to show the 
percentage relation of each item to the turnover. Percentages 
should also he inserted against the items appearing in the 
periodical profit and loss account, all material variations 
being subjected to careful investigation for the purpose of 
effecting economies, where this is possible without disturbing 
the customary efficieucy of production, sales or servicing. 

To indicate the correct methods of drafting the final 
accounts, a specimen trial balance, or summary of outstanding 
ledger balances is given in the preceding page, together with 
a list of accrued expenses and advance payments as  
apportioned at  the stocktaking date. The value of the stocks 
and work in progress at the end of the year has been assessed 
at L1,023 4s. gd. (all figures are purely hypothetical for pur- 
pohes of illustratioi~ only), and it has been assumed that after 
bubjecting the machinery and plant to a lo per cent. deduc- 
tion to cover depreciation, and the fixtures and fittings to a 
deduction of ;5 per cent., the balance of net profit is to be 
added to the manufacturer's capital and retained in the 
business. The final accounts would be drafted in the manner 
indicated in the right-hand column in the preceding page. 

Low Lustre Finishes on Rayon Fabrics 

The Necessity for Improved Methods 
.ZUOI.T t\\.o years ago it was suggested by fashion experts that 
the pul~lic had lxgun to tire of dull rayon and that in the 
near future there would be a return to the use of high lustre 
rayon in fabric and dress materials. There was little truth 
in this suggestion, for at the present time the public appears 
to be more satisfied than ever with textile materials which have 
a lustreless matt appearance. There is thus an increased 
demalid for dull rayon yarn as produced by the manufacturer, 
and an increased pressure upon the dyer and finisher to 
improve his methods for reducing the lustre of rayon goods 
made from bright yarns. 

It is by no means an easy task to "dul l  finish " bright 
rayon fabrics satisfactorily, and it might he anticipated that 
inost finishers regard the use of dull rayon yarns (delustring 
of the resulting fabric is then unnecessary) as being the best 
solution of this difficult problem. Unfortunately, however, 
the low-lustre yarns now available are not so amenable to dye- 
ing and finishing processes as the bright yarns, and one has 
met rayon garment manufacturers who assert that fabric made 
from dull rayon yarn is less durable than that made from 
blight yarn and afterwards dulled. It is therefore quite 
evident that there is a need for improved methods of producing 
myon dress materials having a dull appearance. 

Formerly, dull rayon yarns were made by the addition to 
the viscose of a hydrocarbon having a high boiling point, 
water-xhite high viscosity paraffin oil being useful for this 
pulpose. Owing to the intimate dispersion of the oil within 
the cellulose constituting the resulting viscose rayon this oil 
could not he removed by repeated washing so that the yarli 
had a permanent low lustre. Dulesco was a type of rayon 
made after this manner. But by use of oil alone it was 
impossible to secure satisfactorily a yarn having so small a 
degree of lustre as that now in demand and for this reason 
attention was drawn to the possibility of incorporating white 
inorganic pigments in the rayon and thus obtaining a ful l  
matt appearance. To-day, matt yarns .of hoth viscose and 
cellulose acetate are being produced such that their low lustre 
is due to a small content of titanium oxide (TiO,). By using 
these matt rayon yarns it is possible to knit or weave fabrics 
having hut a very small amount bf lustre, but, unfortunately, 
it is found in the \vet processing of such fabric that it is parti- 

cularly susceptible to creasing. Many woven fabrics and 
i~early all knitted fabrics must he dyed in rope funri, and with 
the dull rayon yarn materials there is a definite tendency for 
the rope creases to become permanently "set" so that they 
cannot be removed in the subsequent finishing; they must 
therefore remain as a defect in the finished faliric. Bright 
layon yarn materials are not so liable to this defect. 

4 s  an alternative to the use of these creasable dull rayon 
yarns it may be left to the dyer and finisher to reduce the 
lustre of bright rayon fabrics. Mauv methods have been tried 
but of these only two have been found really serviceable. I n  
the first, the rayon material is impregnated with a barium salt 
and then treated with a solution of sulphuric acid or Glauhers 
salt whereby opaque insoluble barium sulphate is precipitated 
within the rayon fibres. Lately it has been suggested that 
better results can be obtained by using barium tungstate 
instead of sulphate. The second dulling method consists of 
impregnating the rayon mktcrial with an  emulsion or suspen- 
sion of a finely divided china clay or similar white inert pig- 
mmt. The china clay may also be mixed with titanium oxide 
(this has a high refractive index) for the purpose of increasing 
its effectiveness. The barium sulphate method does not lend 
itself easily to the production of even delustring and the 
presence of barium sulphate crystals within the rayon de- 
creases its durability.. The china clay method is easy to carry 
out but the rayon material regains its original high lustre as 
soon as it is washed for there is nothing to fix the clay within 
the fabric. I t  is thus evident that neither of these delustring 
piocesses is quite satisfactory. 

It is not forgotten that cellulose acetate rayon fabrics can 
be fully delustred by simple boiling in a strong soap liquor 
containing a swelling agent such as phenol, hut there is a 
disadvantage in this, since the lustre of the fabric is readily 
restored by hot ironing or pressing. I n  revielying all the 
facts connected with the production of matt woven and 
knitted rayon materials it appears that there is no immediate 
likelihood of discovering improved methods by which the dyer 
or finisher can delustre bright rayon goods. The conclusion 
reached is that further progress must be made by the rayon 
manufacturer. He should modify his dulling methods so that 
the yarn no longer has a high susceptibility to creasing. 
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The Manufacture of Emulsions 
A Study of the Principal Factors Involved 

:\ STI: I~T of ~ ~ n ~ ~ i l s i n n r ,  froin the point of view of the 
tt>chnician \rho may be cnlled up011 to manufacture pnlducts 
111 that furtn, rv;~s presented in a pnper which Mr. E'. A. 
Cooper read before the (;raduate\ ; ~ n d  x u d e n t s  Section of 
the Institut~on of ('hemical 1:ngineers on Noremhrr 7. 

:\II eniulsion i\ defined ;IS ;l 5ybten1 cont;lioing two liquid 
ph;laes, one of which is dispersed as globules in the other. I t  
15 11s11;ll to ?peak of the ph;~se which is broken u p  as the  
disper.;e o r  internal phase, and the other liquid as the con- 
t inuo~. ,  o r  estenlal phase. Thi5 definition, however, does 
not cover a l l  the systems commonl!. spoken of a s  emulsions. 
By mixing two emuliions, it is poshible to obtain a system 
containing two liquid phases broken up in a th i rd ;  this is 
usually referred to as a t h ~ e e - p h x e  emolsion. T h e  size of 
the  globules may vary from colloidal dimensions to those 
eacily visible I,y the naked eye. Most artificially-prepared 
eniulsions contain elol)ules of the order of o. I to FO micra. 

bearing on its stability and physical propertics is the distribu- 
tion ot particle-size. l'his c;ln be deter~iiine(l by taking a 
photoniicrograph, showing clparly a large number of glohulcs, 
and each of these glohulcs i.; the11 me:~sured and classified 
according to its diameter. I<arh r.I:lss must cunsist o f ' ; ~ n  
equal range of di:tmett~rs, such tic o-111, 1-211, 2-311, and so on. 
T h e  total nurnlxr of particles ill e:tch cl;lss is now counted, 
and the totals, espressed a s  percenl:1ger of the g r a ~ l d  total, 
can be plotted against the ;~\~er;lgc: di:~meter of each size- 
class. T h e  result is a curve showing the size-frequency 
distribution; and the shape, a \  well ;is the position nf this 
curve, in relation to the axes, is very i~nportant.  

If n be the numlxr  of particles ill each class, and d the 
average diameter of that class, then the first, srcond and 
third moments of the dirtribution are  given by 

X lid X nd' X n d '  

By dissolvilig a third substance of a colloidal natGre in  one 
of the two nhases, i t  is uossihle to urepare emulsions of almost . . 
: ~ n y  concentration. ~ u ; h  concent;:tt&l emulsions may consist 
of oil dispersed in  water, or water in o i l ;  these are  know11 
a s  the trro e~nulsion types, and the change from one type to 
the other is known a s  inversion. 

Emulsifying Agents 

'The type o t  a stablr emulsion seenis to depend in the  first 
place on the emulsifying agent used. Those commonly used 
for  the preparation of oil-in-water emulsions are soaps of 
monovalent metals, casein and other proteins, glues,. gelatin, 
rgg-yolk, saponin, gums and milk-po~rder. Industrially, on 
account of their low cost, rosin and other soaps, casein and 
glue are the most used. Finely-divided solids which have 
heen used experimentally are the basic sulphates of iron, 
copper, nickel, zinc and aluminium, lead arsenate, kiesel- 
guhr and colloidal clays. IVater-in-oil emulsions can be 
made, using the soaps of di- or trivalent metals o r  finely- 
divided carhon black; powdered zinr hydroxide, aluminium 
hydroxide and lead oxide have also been used. 

I f  t\vn emulsif!,ing agents be used, each of which promotes 
one type of emulsion, by varying the ratio of their concentra. 
tions, it is often po5sible to ohtain either type of emulsion 01 

no emolsion at all. T h e  same effect may be observed when, 
to an  existing emulsion, an  electrolyte which PI-omotes the 
opposite type is added in ditlerent concentrations. Indeed! 
Parsons and It'ilson, when adding mapnesium or ferrous 
salts to an  emulsion stabilised with sodium oleate, found tha t  
the important factor was the ratio of the equivalents of 
magnesium or iron to the equivalents of s o d i ~ m  present. 
When this ratio exceeded unity, inversion took place. 

I n  comn~ercial pr:lctice a watch must he kept on the stability 
of the emulsifying agent itself. It must not he  liahle to de, 
composition through bacterial action or the presence of hard 
water. 

Action of Finely Divided Solids 

'To sum up our ideas of the action of colloidal emulsifying 
agents we may say that they stahilise the enlulsion by lo~rer .  
ing  the interfacial-tension by the formation of a plastic or 
\.cry viscous film r o u ~ i d  the glohules and, possibly, by im- 
parting an  electric charge to the  globules. T h e  type of 
emulsion f o ~ m e d  depends on the relative wettability of the 
emulsifying agent by the two phases and on the nature of 
the  ions a d s o r h d .  

T h e  theory of the action of finelv-divided solids as emulsi- 
fying agents is rather different. I t  also takes account of the  
relative wettability of the  solid hv the two liquids. If the  
solid i5 wetted by either liquid to the complete exclusion of 
the other, i t  rrill not be adsorbed a t  the interface, and ~ v i l l  
not act as a n  emulsifier a t  all. If, however, i t  is wetted 
simulta~ieouslv, though not to the same extent, by the  two 
liquids, it \rill go t o  the  interface and promote the formation 
of an  en~ulsion. T h e  liquid which wets i t  the  more will 
become the external phase. 

A characteristic of any emulsion which has an  important 

X n '  . C n  . Y i i  
.Let A be the diameter of the p;lrticlr of mran surfwe area, 

aud let U be the dislmeter of the particle of mean volume. 
X nd' 

Then LY = ---. = the third moment, 
C I1 

C nd' 
and AZ = -- = the second moment. 

X n 
T h e  specific number, o r  num1x.r of globules per g l a m  of 

oii dispersed, is inversely proportio11;il to D; or the  third 
nloment; a l ~ d  the specific area, or surface per gram of oil, is 

A ,  
A- 

directly proportional to ----, or the at*con(l niolnellt over 
nJ - 

the third: the density being const:uit. 

Mean Particle-Size 

Sinre it is possible to hxve any i ~ u ~ n h e r  of curves a l l  having 
the same first monients but difieri~lg ill their second and third 
moments, it follows that it  is possiblr to have any number 
of emulsions a l l  havine  the sarrle ille:in uarticle-size. but 
differing in  specific are< or specific  umbel. (.onsequ;ntlY, 
calculations of specific area must be hased on determinations 
of the whole di<trihutior~, and not on determin:1tions of the 
average particle size. I t  should also Ile noted that the mean 
particle-size is difierent from the mean di;~m(,ter. 

In order to describe an  eniulsion completely it  is necessarv 
to give either the three moments of the distribution or thk 
mean diameter of the particles, together with the specific area 
and specific numlzr  per C.C. or gr;im of oil. l'he latter method 
conveys the Illore information. 

l<niulsions are  used when it  is drsired to di.;trillute one 
liquid very finely and evenly either over a surf;~ce or through- 
out the bulk of another liquid, with which it  is inimiscible. 
T h e  principle is the same ;IS that of mir ing  e small quantity 
of finely-ground active material with :I large quantity of inert 
tiller in order to ohtain even distribution in use. T h e  same 
result can often be achieved I)y dissolving the active principle 
in n volatile solvent, which is ;~ftern.ards evaporated ; hut 
emulsificatio~~ is usually thr  c1irapt.r metliotl. I n  roadmaking, 
bitumen is e~nulsified for thin film diitribution; a s  the  
moisture evaporates the emulsion 1)re;ih.s. T h e  same principle 
:rpplies to insecticides. 

I n  a l l  types of apparatus for the mcchanic;1l preparation of 
emulsions the t1vo liquids are agitated together more o r  less 
violently, although, in many cases, it is claimed that the 
:~ction is due to hydraulic shearing. In many of the  types 
the action takes place in a passage or tube of microscopic 

'dimensions, hut the velocities involved are so enormous tha t  
it is extren~ely pro1)able that the  flow is t~lrbulent.  T h e  
types of apparatus available fall  into three main classes : (a) 
mechanical agitators, (h) colloid mills, fc) pressure o r  jet 
emulsifier5. T h e  first class is s~iitahle for emulsions which a r e  
easily made, and almost any type of mixer may be used. 
Very concentrated emulsions can be produced by starting with 
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the nhole  ul the c o ~ ~ i i ~ ~ i i ~ l i ~ s  phase and adding the  dispct.se 
phase, agitating cont~nuousl:.. A device whicli is satisfactory 
tor t ~ i i ~ i ~ y - ~ ~ ~ i ~ c l r  enii11>1<~11% C O I I \ I \ ~ \  of :I c r n t r ~ f u g a l  punip, 
attached t o  :I n ~ i u i n g  titnk SO that t h r  Illiitrlii~l circ~ili~tt 's f r o ~ n  
the  tank to the pump and back again. T h e  diiperse phase 
is added slotrly to the hulk In the  tank, rrhile the i n c o m ~ n g  
stream fn,nt the punip keeps the mass 111 r irrulation, and the  
punip itbelf si~l)ject< it periodically to intrnstx agitation. 

('olloid mills ni:ty In! d ~ v i d r ~ l  into t h ~ r r  maill types : s~nootli. 
f;ict>d mills, gr~~oved-f;icetl  mill, and $0-r:~llt.d impart millq, 
~ u : ~ n i [ ~ l ~ , s  of n.hirli are, r*ipcrli\rl!., tlip t i i~r rc l l  ill111 tlir 

Pre~i i ie r  mills, and the  Charlotte mill, and the Plausen and 
Kek mills. Pressure emulsifiers or hon~ogenisers are  nolv 
made of many different patterns, the  p r i ~ ~ c i p l e  of a l l  of which 
is the  same. T h e  choice of machine depends o n  the composi- 
tion, concentration and degree of dispersion required, lahora- 
tory experiment giving thr  lead. Stability and the  viscosity 
required n1u.t a150 be talcen into account. Colloid mills 
rollsume a great deal of porrer, and have a slight heating 
riFcrt on the  material treated, unless a water-jacket is USPII. 
..21iother factor ~rhic l i  ni114t hr \viitrht~l i.: thc i~ t r l i i i in l~  of iiir 
in the  rtiiul\ions. 

New Technical Books 
A LABOK.\TORY hf.$\;u\l. OF Isoac~lNll '  ~llV3lISTRv. Dy John 

B. l,:keley, Ph.D., Sc.D. 1:ourtIi I<dition. pp. 293. 
Chapman a ~ i d  Mall, Ltd. 12s. 6d. net. 

This  book is rprcially written :ii~d arranged as a laboratory 
manua1,to acconipany I'rofesior Holleman's " Text-Book of 
Inorganic Chenti5try." I n  additin11 to the  text of the  th i rd  
edition, the  present edition contains a n  i n t r o d u c t i o ~ ~  t o  qualitii- 
t ive aniilysis. IUlanlc pages arc  inserted Ibetrveeo tht! t r r t  for  
the use of student5 in answering the  questions which are  set. 
I t  is 18isely pointed out in a rtote to the student that " h e  
should train himcelf in the ar t  of m;iliing uscf~rl  notes, notes 
which he trill later tind of great value for purpose of reference 
in  recalling hic kno\vledge gained from his O W J I L  ~ . r ~ e r i i n e i r f n l  
w o r k . "  

A l'RACTI('!\I. ('Hlr\llSTRY I>O:< F1ICIIER SCHOOL CERTIFICATE AKU 
I\ITI.:R\I~~I~I:\T~: %I:IJESTS. fay (;. P. hfcHugh, M.Sc., 
1'h.l). (Loiid.). pp. 117. I.ongnia~is, (;reen and ('o. 
2s. gd. 

'~ir~ToMeRlsnl. By John William Baker, D.Sc., Ph.D. 
(Lond.), A.R.C.S., F.1.C. pp. 332. George Routledge 
and Sons, Ltd. 25s. net. 

'She recent development of electronic theory in its applica- 
tion to the reactions of organic chen~is t ry  has permitted the  
correlation of such reactions on  a much more fundamental 
I,asis than was hitherto possible. This  book makes a n  
attempt to tlace tlie hlatorical development of such ideas in 
their relation to the phenomenon of tautomeric change, a n d  to 
uresent :r broad survev of this field in  the l ieht  of modern 
fheo~et ica l  conceptions. T h e  author also G a l s  with t h e  
mobilitv and eauilihrium o i  cationotronic svstems. and draws 
some gkneral cbnclusions concerning the eifects df structural 
:rnd polar factors. There  is also a chapter on  ring-chain 
tantomerism and a n  appendix by Professor C. K. lngold ,  
L).Sc., F.R.S.,  on the significance of t:luton~erism and the  
reiictions of aromatic compounds in  the  electronic theory of 
~ n g a n i c  reactions. 

This  hooli is written for use in tlir laboratory and ha.; been T I I E  !~I.F:CTI~OSIC THEOEY OF CHEIIISTIIY. By Robert Fergus  
framed to rncorlr;ijie students to usr  tlieir own in1tiatii.e. I n  Hunter,  D.Sc., Ph.D., D.I.C., A.R.C.S. \Vith a fore- 
a n  attelnpt to obviate ii ~necliairical application of analytical ~ v o r d  by C. K. Ingold, D.Sc., F.l<.S. pp. 125. Edward 
tables in qualitative \rork, the  author has so ulaced the  tables i\roolcl and Co. 8s. 6d. net. 
and expl&tions tha t  th;y face e a r h  other: 'So meet the  
needs of certain e x ; ~ r n i n i ~ t i w ~ s  i111 ; ~ d c q ~ ~ a t e  scheme of quantita- 
tive analysis, with ii fully n.orl;cd rx :~mple  for earh determina- 
tion, has  11ce11 included. 111 additiril~, there is a section tha t  
h;is been devt~tell  to inorg:rnir ; I I I ~  orjianic preparations, 
re;rctions ;ind g r a v i m ~ ~ t r i c  e.i~.rci.;r. 'Thr price of the  book is 
;in i~np~".t:int f e a t t ~ ~ e  ill th?t it plitcc\ it within rc;icli of ;ill 
classes of stodeuts.  

. T h e  last ten or tve lve  years have ~ ~ i t n e s s e d  enormous 
developme~lts in the electronic theory of valency, the effects 
of which are  to 1x  seen not o ~ i l y  in investigations of t h e  
p ~ o b l e m s  of valency niid ~nolecular  structure a s  such, hut in 
the bl-oadening of our  outlook on ~ n a n y  of the  major problems 
of organic chemistry such :IT those of the  directive effect of 
suhstituents in ;~romatic soI;stitution, tauton~el-ism, and the  
addition of hvdroeen and bromine to r o i i i u ~ g t e d  svstpm. ,~". .- .,........ 

THE s~,.~!) l>KO1ll.,.Tq Tllli (.I(llO~,s,,TIOx roaL, pp. This  ]rook contain;: in more extended form, the  substance of 
122 .  l'uhlisht~d hv the  Sc~utli Metronolitan C.1.; Cn thc course of lectiires on this subject which irere delivered a t  . ~ . . . ~  .... ~ 

Aligarh i n  April, 1931, a w l  is nr~nlar i lv  intended for honours 
I t  is esse~ltial f o r  the success of a rhemist 's \vorlc tha t  from degree studellts ill chemistry, ',she of phenomena sur- 

time to time he should diqcuss n.ith his colleagues his experi- veyed is mide and it is clearly maill theme of the 
mental findings a s  irell  ;is his ideas. This  discussion tends book that a'singlef constituent theory can illuminate 
to pro~iiote healthy criticism, the  destruction of unsound con- different fields ,,f inorg,,,ic and organic chemistry, elusions. :LIICI the devrlopnient of nebulous ideas into useful 
working hypotheses. Collabomtion of this nature proceeds 
daily in all illdllstri;ll ~ ; ~ l , , , ~ ~ t ~ ~ ~ ,  and in the laboratories of THE EI,~:CTRONIC STRUCTURE AND PROPERTIES OF MATTER. B y  
the South h1etropolit;ln Gas Lo. it  is specially encouraged C. H. Douglas Clark, M.Sc., A.R.C.S., D.I.C. Volunte 
with the ohit-ct of : ~ t t : ~ c l i t n ~  oroblems bv :i team of morkers. I. PP. 371. Chapman and Hal1, zls.  ., . ~ ~ 

The variou.. 1neu1ht.r.; of the  laboratory staff, by training a n d  
experirnre, br romr adept in  different specialist branches of 
their ~ ~ ( . I I C P >  y i f ' l d ~ ~ ~ g ,  ~ O I -  example, t h e  physical chemist, the  
r l l g a ~ ~ i c  r l~emis l ,  itlld tlic. c I i ~ ! ~ ~ ~ i s t  with ii Riiir for \vorli 011 tlic 
tecliniciil sciilr. I<.rperit*~~re ha.; n l w  sho\rii that a problem 
is solved nlirre q ~ ~ i c k l y  and more sntisfactorily hy the  com- 
hined cffortt of hweral individuals earh  having a different 
outlook than by the salt, endenvours of any one of them. 
During n prolonged investig;itiol~ ideas are  colitrihuted from 
many ~ n r m h e r s  o f  the laboratory staff,  and although t h e  
general progress o f  the work may I)? directed by one o r  two 
individu;~ls, i t  is not equitable that the  privilege of puhlica- 
tion should be t,njoyrd l ~ y  these individuals alone. F o r  these 
a n d  other reasons it has been derided to publish the  work of 
t h e  Chcmical T)epartnirnt of the South ,Metropolitan Gas Co. 
in the  iianle of  tlie department, and not in  the  names of 
individuals. T h e  prrsent volunle gives information on the  
solid products of coal carbo~iisation irhich has been accumu- 
lated by the  Depnrtnient dur ing  inve~t iga t jons  extending over 
a period of several !.ears. 

This  volume is one of a series which gives a n  introductory 
study of certain properties of matter in  the l i g h t o f  atomic 
numbers. T h e  progress of atomic and molecular theory in 
rrcent times h:is proved remarkably rapid and extensive. 
T h e  subject has advanced a long many different lines more o r  
less independently, a n d  the research worker in  a specialised 
branch often encounters no  lit t le difficulty in  keeping in  touch 
with developments not in his immediate sphere of thought. 
I t  has  therefore become increasingiy difficult, though surely 
not less important,  to correlate work carried out in  different 
branches, a n d  i t  is in  the hope tha t  these diverse researches 
m a y  be enabled to be considered more readily in inter-relation 
ivith each other and in  respect of the e f e c t  of  each contribution 
t o  the  whole tha t  the  present task was essayed. T h e  volume 
under review contains a general introduction t o  the subject, 
a description of atomic and electronic quantum numbers, a n d  
the commencement of a detailed account of t h e  properties of 
matter in  relation to electronic structure-melting a n d  h i l -  
ing  points, atomic a n d  molecular volumes, electrical conduc- 
tivity, magnetic susceptibility, cohesional a n d  other properties. 



Chemical Problems in Agriculture 
IK J O H X  KUSS15LL, director of the Kothamsted Ex- 
perimental Station, opened a .discussion on " Chemical 

('l~aiuical Society in I.ondon on November ~ j .  T h e  classical 
problems in crop production, he said, centre round the feed- 
ing  of plants. I t  was in 1840 that l iebig  hy chemical 
reasoning and Lawes hy empirical trials applied in practice 
the knowledge gained by plant physiologists about the nutri- 
tion of plants. U p  to that time many agriculturists had 
assumed that plants feed on the organic matter in the soil, 
laliowing nothing about the scientific evidence to the contrary. 
l i e b i g  showed them that this was not s o ;  he pieced together 
thz scientific knowledge and gave a convincing picture of 
the plant deriving the g iea t  bulk of its food from the air in 
the form of carbon dioxide and oxygen and the remainder 
from the soil : the water, and simple compounds of nitrogen, 
phosphorus, sulphur, potassium, calcium, m;igiieslum, iron, 
and a number of other elements, l'hrse art. the11 built up 
into the coniples carlmhydrates, proteins illid other suhstallces 
which finally form the plant tissues. I.iebig ;lrgueil that the 
soil resources could lie increased by tiir ;~dilitinn of the appro- 
priate chemical compounds, and L;llres showed lion. to do it. 
He set u p  erperiniental fields a t  Kothanlsted and a factory in 
London and started the artificial fertiliwr industry. 'I'his 
has grown to such enormous d i m e n s i o ~ i  that zome 35 or 40 
million tons a r t  made annr~ally in tlie ~vorld. 

Spacious Days for the Farmer 

The problems were for many yexrs inainly the purely techni- 
cal ones of showing how to fit the fertilisers into everyday 
farm use. They were spacious days for the farmer ;  pfices 
were high and costs low and there was no need for  stinginess 
in applying fertiliser. I t  was put on in adequate amounts 
atid a good response fully repaid the cost. T h e  chemist 
came into the prohlem by seeking to find how much of the 
various fertilisers needed to be added to soils to serve for a 
particular crop. Average crops mere analysed so as to dis- 
cover what amounts of phosphorus, potassium, nitrogen, etc., 
they contained. The soils \!.ere analvsed to find lrhat amounts 
per acre of these elements they contained in suitable form for 
plant nutrition, and a simple subtraction sum showed how 
oluch, if any, artificial fertiliser need be supplied. 

The purpose of modern work is to disrover the factors that 
govern the growth and composition of plants, and, having 
done that, to find the simplest and most economical method 
uf bringing them under control. T h e  study of soil fertility 
thus resolves itself into two parellel sets of investigations: 
plant physiological work to discover what the plant needs in  
order to attain its maximum growth; more precisely, how 
growth is affected by variations in the conditions, especially 
ill the supplies of nutrients, water, a i r  snpply to the root, 
reaction of the medium, etc.; then studies by the soil iovesti- 
gator to discover how far a particular soil is likely to satisfy 
the conditions for full plant growth, and how it can be made 
t:, do so better than i t  naturally would. 

Variation in Composition 

Variation in composition due to increases in nitrogen supply 
are much less than the  increases in yield given hy the in- 
creased nitrogen supply. The first increments give consider- 
able increments of crop : later ones give less. So the percent-. 
age of nitrogen is first unchanged or even falls, hut with 
later increments it  rises steeply. Over a fairly wide range 
the nitrogen content is more affected by the water supply 
than by the nitrogen supply. This is what happens in normal 
tertility conditions; i t  holds not only for nitrogen but for the  
other elements that increase plant growth. T h e  fertiliser 
causes the  plant to grow more but does not much affect its 
composition or its quality. Getting away from the normal 
fertility range to the extremes of deficiencies or excess some 
remarkable results are obtained. The form of the plant 
changes, in  extreme cases considerably. 

The composition of the crop naturally affects its value as 
food, especially a s  animal food. This is particularly so for 
grass, which forms a large part, sometimes indeed the whole, 
of the food of the animal. Extreme cases are not con~nlol~  

Sir John Russell deecribes a number 
of Ro~hamsted Experiments 

ill this country but they occur elsewhere. Pronounced de- 
ticiencies sometinies occur in soil, leading to equally pro- 
nounce~l deficiencies in rompo\ition ut the vegetation, and 
these l rad  to marked nutritional trnul)le~ irith the animals. 
'l'hese are remedied by supplying the missing element as 
"licks" or as fertiliser. Usu;illv, lioa,ever, the differences in 
composition are much smaller ihan this and as part of the 
reaction thcir rlTects :ire correbpolldillgl~ less marked. 

A complex case arises when se\,eral plants are gro1ving 
togethrr, especially the mixture of leguminous and non- 
Irgullli~lous p l : ~ ~ i t \  g r u ~ v ~ i  fur silage or fodder purposes or 
li;lturaIly ocrurrlng in gl.:l<c land. 1.eguminous plalits a re  
:~ \s~ci i i t td  with 1)ilrteri:l that tis ~litrojic~l fr0111 tlie a i r  so that 
the!. ;Ire indrpr~idrnt  oi ~iitrogriir~o. fertiliwr. The non- 
I r g i ~ ~ i l i n o t ~ ~  p l ; i ~ i t ~ ~  O I I  t l ~ ~  other l i i ~ ~ i d ,  :trc 1110cli favoured by 
~iitr~igenot~. fertili\rr. I'l~n.lili;itcs favour the leguminous 
~ i l . ~ ~ ~ t q ,  tli:~t t l i ~ y  ~ I ~ C I P ; I \ C  irI1~11 ~iho\phatic fertiliser is ' 

\upplied. 'l'hii  croonti ti for the ~en~;lrkal)le improvementh 
c,li'c.rted by Ib:~\ic slag n11 p:i.ture laud. T h e  position in regard 
to thrcr prinripal elements of plant nutrition is that more and 
I)[-ttrr tirld ~.sl,eri~~ietits are psst,~itial to provide the facts. 

Study of Ingredients 

IBoroli has Iiecii ~iioch studird ;it Hoth:imsted. It is clainled 
in central lirlrope that sugar heet  requires minute traces of 
boron. l o  its absence a certain disease :rppearh. Manganese 
has been studied at the ll'aite Institute, Adelaide. 111 its 
ahieiice plants fail to g1orv and oats are  liable to a grey fleck 
disease. r\llison, in Florida, has shown that minute traces 
of copper are es-ential to plant growth. Soil, have ]not l e t  
I~een fou~ld  in this country that respond to copprl salts. 
Lithium is stated hy Sir Kowla!id Riffin to confer ~esihtaiice 
to mildew and yello\r rust on nheat  grown in pots. 
Molyl)denum injected into plants has been found by Rli,s 
SheHield to i~ iduce  a tralliog habit of gro!rtli :ind iilso tu 
simulate the iynlptoms of virus disease in Solanuni. Roach 
sholvs that tlie roots of fruit trees vary in their power of 
as.iniil;ili~~g ~nolyl)denum from the \oil : some can rlo it and 
others c:uinot. 

Some of these \ub\tanrei a re  organic. Olring to the difii- 
cult]. of ~vorking with them it h;ts not always been possible 
to distinguish theill from the inorganic, and some of the 
supl~nsed "auximo~ie" effects are  prob;ll~ly attributable to i r u ~ ~ .  
But these are cases where the ;irtive agent is probably all 
o ~ g a n i c  substance, though olving tn diftirulties of working it  
is lint possil)le to IR quite sure. H.  ti. Thornton shows that 
tlie inbasio~i of thr  r~iot hairs of Ivgotili~luu~ plilnt' by thc 
nilroge~i tiring 11;icteri;l is preceded Ily a11 ercrrtioii fro111 the 
routi, n.liicli c;~us~..: t h ~  bacteri;~ In the soil to nlultiply, kind 
then to excrete something which causes the root hairs to 
multiply and to curl. On the inner hend of the cur1 the 
bacteria enter. 

Plant Changes 

The plant is not a fixed unchanred entity but varies withi11 
limits according to the conditions in which it is grown. I t  
ha, another direction of variation : according to its stagc or 
phase of gro1vth. I n  a grnerz~l way one c;ui distinguish threc 
phases. In the first tlie plant is as~i1nil;iting material frnni 
the soil; i t  becomes rich in mineral matter and in protein. I t  
i i  a t  this staee that erass has its hiehest nutritive value. In " " 
the second phase it is working u p  the assimilated material : 
1:uildine u o  oreanic conioounds and constructi~le a solid 
framer\,;rkbf c e h l o s e .  T'he third phase is the prooduction of 
seed. Material is shifted from the plant to the seed. Some 
of  it is used for making the ~mli ryo and some for the store 
of food for the young plant. Sn far as present kno~vledge 
goes, the stream of material flowing to the growing seed does 
not much change in con~position once the process has begun 
and the co~nposition of the seed is fairly well settled long 
before it is filially ripe. 
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Letters to the Editor 
Chemical Education 

%a,-:\ i c~ ic ,  of d~scuss io~~> as to the place of chemistry 
ill tlir >chaul curriculum occurred recently in the Council of 
the Inititute of Chemistry. 'The participants, being mainly 
educatio~ialists, had to begin by assuming that the present 
curriculuni was a good and proper basis which might not 
include chemistry; lhut there ;lrc Inally out\ide the icholastic 
profession who view the matter from a ierp different angle. 
Briefly, they ask themselvez whether, in virw of the importance 
11f chemistry and the difllculty of accommodatiilg it within 
the present syllabus, the euisting school curriculum is really 
tlie best that could be divlsed to meet modern needs and 
lxthent-day conditions. 

If the purpose of educatio~i is to tit lliell to live, can it 
trulhfully be said that the present sp tem i i  best adapted to 
that end?  It has come do1r11 to us f ~ n m  the old-fashioned 
clarsical education plus v:~rious add~tio~is  n-hich have been 
made-very grudgingly-fro111 time to timc. 'l'hc Irasis is 
strictly literary :lnd historir;ll, il11(1 it i, ti~n(' 1r.c :~sk t~I  n.hethrr 
+ucli ;L basis is rcally of v:ilrl~. ill  licil- of thc IarL t11;lt life 
in general has developed I I ~ ~ I I  tf~rIinir:~l il~id r~oi 11pn11 philo- 
sophic lines. Childre11 of thr preielit d;~!. rornnielirc 
their schooli~~g with ;I 111r1lt:~l d ~ v t ~ l o p l i ~ t ~ ~ ~ t  ~({llill to thnt 
altained two or three !r;lrs Iatrr ;kt t l ~ r  tilur n.hc11 the lirbt 
Educat io~~ Act was pa.;srd. hlorrovrr, 1n111kz instfild of h e ~ n g  
rare and costly as ill former ~layd ; ~ r r  11r11r. cheap and available 
in public lihraries, so that half the reason for studying them in 
school time no longer appertains. Once a chiid can read and 
write, let its attention he directed to good literature acid not 
to the intensive study of it in the !ray that prevails to-day. 
In  short, the general scheme of education should have a 
scieutitic hasis and the study of literature a ~ i d  history should 
be regarded as specialisation, just the opposite of what exists 
a t  present. We  read pathetic letters i r ~  ' I  'l'he Times " asking 
why the hlinistqr of Hel~lth makes use of such terms as 
calorie or protein (sic) which nobody understands, and yet 
children continue to learn ahout Canut? and the tide, or 
Chaucer. Men obtain positions a.; managers, chief chemists 
or engineers on the strength of their techniral knowledge just 
as they formerly became cabinet ministers on their Latinity. 

The prime need of the new educatioi~ i.; to teach 11s to think 
I)y teaching us to do, so that we may observe, learn and know. 
We rrlust go back to the simple courltrvman who, from the 
education he does not get in the srhod,  kno~vs every leaf, 
plant and hird. So we too muqt hecame more familiar with 
thr essential things around us, our on71 bodies and their care 
for a start. Resides this there is scarcely any type of em- 
ployment or leisure occupation to-day where a knowledge of 
~nalerials and mechanism cannot be applied with advantage, 

hence the reason for nlakitig this type of kno\\.ledge the basis 
of all education. Chemistry is the colnlnoll meeting ground 
of all tlie sciences and of all common objects, therefore it 
should be taught at the tirst poss~ble moment. Not in the 
i o ~ m  of the Periodic Classificatioi~ 01- Qualitative Tables, but 
introduced perhaps on its ron~antic side as a history of the 
alchemists. Children will gladly listen to a story and the 
lale call be contii~ued till it reaches suficiently to deal with 
the commoll elements around us, whence it is just a logical 
.step to show how these may he detected and to introduce 
simple experiments on these lines. But to wait till the poor 
souls are sixteen and then try and cram in the whole ot 
modern chemistry in four years and add research and speciali- 
i:ltioo as well, is to make of them "chemical sponges " in- 
rapable of doing more than su~allow hook learning and repeat 
!.tereotyped experiments. Moreover, as chenlistry (or all other 
irir,nces) ehtc~ids its boundaries year by ycar, it becomes more 
: L I I ~  11101~ i~ilpossilile to punip iii ill1 the necessary knowledge 
i l l  tlie tinie :lllotte~l to the college course, so the only hope 
i ,  therefore tc, colillnence the teaching at an earlier age. 

'l'lie demands of the other sciences are as insistent, in fact, 
clilce :l child can read, n-rite 2nd count, then chemistry, 
ph!-sics and niathem:rtics with some form of mechanical train- 
Ing for hand and eye should form the backbone of its teaching. 
Iiistory should be the scientific development of the earth and 
of mankind, geography the incidence of the stable products 
of life and their conversion into the iinished articles of use. 
Naturally, the development of self-expression must find a 
place, but who can deny that the principles of the internal 
comhustion engine are as important as " Paradise Lost." 

There is another reason behind all this. Unless our system 
of civilisation is to break down completely, we must have a 
helter understanding of the elements that go to make it up. 
We must, in fact, breed the sceptical, the inquiring mind, and 
get as far away as we can from "the God that ye topk from 
a printed hook " or from a nation thnt takes its opinions, 
social, moral and political, from the daily paper that happens 
t~ give the best racing tips o~ largest insurances. In the 
present age it would seem that "IVhate'er is loudest advertised 
is best " and it may he that by training the common mind 
to inquire and to test, newspaper or poster publicity will not 
he the sole qualification for succesi;. The idea of inverting 
the present basis of education may come as a shock to some 
minds, hut in view of the meagre results produced by sixty 
years of elementary educdtion, reconsideration of the methods 
adopted would seem to Iw well worthy of consideration.- 
Yours faithfully, 

" SGEPTICAL." 

Rubber in Industry 
An Exhibition at the Science Museum 

' T H E  Kuhtlel C;roaers' Aszociatiou, in collaboration with the 
Iluhber Kesearch 1114titute of M ~ l a y a ,  the Research Associa- 
tion of Rritish Rubber Manufacturers, the London Advisory 
Committee for llobber Kesea~ch .(Ceylon and Malaya), rubber 
nianufacturers, and suppliers of scientific equipment and 
machinery, have arranded a Kubher I'xhibition at the Science 
Museum, South Kensington, London. 

This exhibition, which will r en~a i~ i  open until the end of 
April, 1935, demonstrates the story of the rublwr industry 
from the growth of the rubber tree to the many applications 
11f the product. The plantation section ewers all operations 
from the opening of land to be planted with rubber to the 
shipping of plantation grades and of latex. Large photo- 
graphic exhibits are sho\r.ii indicating the aarious operations. 
Tree trunk specimens illustrate present methods of tapping, 
and representative cases shoming good and had tapping and 
the subsequent ill-effects of the latter. There is also a model 
of all upto-date layout for x sheeting factory and the opera- 

tions concerned with the production of crepe are fully 
illustrated by photographs. 

So that visitors may gain some idea of the processes which 
rubber undergoes in the rubber factory examples of standard 
machinery are installed at the exhibition, They include a 
tn.o-roll mill, Banbury mixer, extruder, and vulcanisers of 
various types. Most of this machinery is in operation a t  
specified times, and small ruhher articles are being prepared 
for visitors to take away as souvenirs of the exhibition. Where 
it is not possible to include machinery owing to its size, 
illuminated transpare~~cies and charts have been prepared. 

The scientific sec t io~  comprises exhibits dealing with the 
physical and chemical properties of latex, vulcanised rubber, 
gutta percha and halata, as well as the various types and 
samples of wild rubher and a series of plantation curiosities. 
Microscopic demonstrations are staged to show the size and 
rnotioli of rubher particles and the movement of the latex in 
all electric field. Micro-manipulators similar to those used 
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by Dr. Hauser and his colleagues in their experimental dis- 
sections of the rubber globule are  also on vien. A n  interest- 
ing  new tintometer is s h o w  whereby the colour of the latex 
can be expressed numerically. 

'She operations of compounding and vulcanisation of rubber ' 
coi~~posi t in i~s  is treated comprehcnsivel!~, lvhil; examples of 
rubber vulcanised with selenium, benzoyl-peroxide a n d  nitro- 
c o m p o u ~ ~ d s  are also shown. There is also an  interesting 
r;ulge ot pure-gum stocks cured with increasing proportions 
of sulphur from o to 50 parts per loo parts of rubber. T h e  
physical etiects of inert and reinforcing fillers is en~phas ised  
by Ine;llis of simple apparatus, and there I S  n c o ~ n p ~ e h e n s i v e  
exhibit o i  ruhher pigments and organic colours, together with 
specimens showing their etiect in rubber. .4ccelerators a n d  
antioxidants a150 receive considerable attention, while the 
apparatus for demonstrating the fluorescence of rubher fillers 
in  ultra-violet l ight proves an  attraction. 

A small section dealing with the hard-rubber reaction a n d  
the characteristics of eboilite is on  vie!!,, a s  well a s  an  interest- 
ing  display illustrating the  properties peculiar to gutta percha 
;und balata. Arra~lgements have also been made for showing 
examples of the  various types of synthetic rubixr and rubber- 
like products developed since Tilden's classical work, and 
finally there is a selies of chemical derivatives of rubber, 
some of which are of industrial interest. 

As it would have been impossible to exhibit a l l  the linonrn 
upes of ruhher in  the  space available, those applications have 
been selected which demonstrate the versatility of the product, 
and ~vherever possible an  educational exhibit illustrating the  
manufacture of the  particular article is staged. Visitors t o  
the  exhibition are  ahle to follow the  constructional details of 
such well-known items a s  golf a n d  tennis halls, pneumatic 
tyles, rubber printing plates, rubber Wellington hoots, and 
hot-water bottles both of the  hand-made and moulded types. 
Sections have also been devoted to the  uses of rubber in auto- 
mobile and railway rolling stock construction. 

T o  demonstrate the numerous applications of the  domestic 
uses of rublar  a series of rooms has been erected to form a n  
appropriate setting for rubber flooring, ruhber upholstery, 
ebonite lavatory seats and toilet fittings, mats, rubber brushes, 
rubher shod pails, baths, coal scuttles, etc. 

Horticultural Sprays 
Utilisation of Petroleum Products 

'THE employment of petroleun~ oils :is spray insecticides was 
discussed by Dr. H u h e ~ t  Martin, F.I.C., of the I.ong Ashton 
Agricultural and Horticultural Rese:~rch Station, Bristol, in  
a paper read before the  Institution of Petroleum Technolo- 
gists, o n  November 13. :\n example rvas given of the  
methods used for the correlation of insecticidal activity a n d  
the chemical and physical characteristics of the oil. T h e  re- 
sults of critical laboratory and field trials were quoted in 
support of the  conclusion that thc ovicidal and insecticidal 
properties o f  petroleum oil sprays applied to dorman trees 
are  independent of the  base of the oil, of its viscosity over 
the range 126 sea.-870 secs. Redwood I. a t  700 F., of its 
degree of refinement over the range represented by unsul- 
phonated residues of 60 to loo per cent. by volume, and of 
the type of emulsification. 

T h e  petroleum oils suitable for application t o  foliage are  
limited to the highly refined oils of a viscosity high enough 
to ensure satisfactory insecticidal porperties. Evidence was 
given tha t  the  insecticidal PI-operties of oil sprays applied to. 
foliage decreases a s  the  stability of tht. emulsifier is increased. 
The selection of suitable emulsifiers for the  preparation of 
oil sprays to be used in  combined sprays was also discussed. 
T h e  action of petroleum oils in increasing the efficiency of 
companion insecticides and fungicides in combined sprays was 
described in  connection with the  properties of oils a s  
I' stickers " and " spreaders." 

Coucerning the possihle utilisation of certain pe t ro leun~ 
products a s  soap substitutes, the  naphthenic acids are  sholvn 
ro be unsatisfactcry. T h e  sulphonic acids produced dur ing 
acid refinement include (i) the  gamma-acids, of which the 
calcium salts a re  water soluble and are  promising spray 
materials, and (ii) the  beta-acids, of which t h e  calcium salts 
a re  insoluble but of which the  acids and sodium salts a re  
relatively oil-soluble and of possible use as emulsifiers. 

Calcium Soap on Textiles 
Investigations at Mellon Institute 

Dn. Bfi:lcXARu H. GI~aloxE, of Mellon Institute of Industrial 
Research, who recently co~rclucled an  investigation of the 
drterlnination of calcium soap on textile, tihres, presented :I 

report of this study b c f o ~ e  the Xorthero S t v  lingland Section 
of the American Associ;~tion of Tpxtile Cllemists a1111 
Colorists, in  Boston, on Novem1)er 16. 

A critical survey of the  1iter:lture of the subject coupled with 
the  results of his exper i rnr~~t ; i l  1vo1-k showed that the  common 
solvents for calcium soaps were not selertive in  differentia- 
ting betwee~i alkali  soap?, :tnd alkalin<,-earth so;~p.;. fTe t h r n  
described a niethod that is Ilased upon thr  complt,te ext r ; lc t io~~ 
of the  total s o j ~ p  hy the appropriate solvrnt, folloived by the  
actual d e t e r m ~ ~ ~ a t i o n  of the c a l r i ~ ~ m  content of the soap 
extract. Renrene and c :~r l :o~~ tr:trachl<~ri(le were found 1)). 
him to he equally eliicacious for the rxtl-actio~i of calcium 
oleate; he  learned, 11ofi-ever, tha t  thew solvents Irere not 
efticient for r:llcium ste;iratr. :I n~intor(.  111 henzrne iln(1 
absolute alcohol (advocated by Marcusson) was proved to he 
the  most eeective solvent for tbe  rxtl;iction of the c:ilcium 
soaps of the saturatt-d fatty acids and I i c ~ ~ c e  mo\t suitnl~le for 
general purposes. 

Dr. Gilmore asce~tnined thnt,  unle is  unusu;~l precautions 
are taken to ensure anhydrou; conditinns \!hen alcohol is usrd 
a s  the extracting soIv(>nt, r r r ~ l n c o u ~  ~rc'sl~lts will be obtained, 
owing to the  interaction hrtn.ern the  alcohol and the soap. 

Death of Mr. Henry P. Benn 
Last Survivor of the Original Benn Brothers 

\\'E regret to announce thnt hfr. Henry Pringuer Renn died 
early on Sunday at. his home a t  Muswell Hill  at thr  ;ige of 
seventy-two years. He was the last survivor of the four  
brothers ~ v h o  gave their name t o  Nenn Hrothers, l.td., who 
puhlish THE CHEMICAI. AGE :111d other j n u ~ - n i ~ l ~ .  He xvns inti- 
nlatelv associated with the '' Cabinet Maker," ~vhich  his eldest 

brother. who after- 

:n ISSO. i i r .  H.  P. 
R ~ I I I I  wa.; in a t  the 
beginning of that 
venture, and he con- 
tinued to give edi- 
torial service to the 

I sides of the t r i e  

in  Brussels and 
Par is  a n d  produced 
illustrations of fur- 
niture which were 

The late Mr. H. P. Benn. remarkable for exact 
observation. Similar 

work a t  the annual exhibitions of the  Koval . \ r a d ~ m v  will 
# - -~ -.- 

he long remembered. He. had :rlreadg outlived his three 
Illothers when he retired in 1926. 

T h e  youngest of the four brothers, Mr. Robert Davis Benn, 
suceeded to the  editorship of the " Cabinet hlaker " rvheli 
Sir John Benn became chairman of the London County 
Council in 1906. H e  died in 1911. MI. juliu5 Taylor Benn, 
who managed the  business side, died in  1921. Sir John Benn, 
who had Ixen successively created knight and baronet for  
distinguished public serl~ices, died in 1 9 2 ~ .  Mr. H. 1'. Renn 
survived his brothers for more than a decade t o  see one 
nephew, Sir lirnest Benn, establish Benn Brothers, I.td., on 
a sound and expanding basis, and another, Mr. Wedgtvood 
Benn, become Secretary of State for India in  the  last Govern- 
ment. H e  leaves a widow and one daughter. T h e  funeral 
was a t  Golders Green Crematorium on Thursday. 
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Notes and Reports from the Societies 

Institute of Chemistry 
Leeds Section : Annual Meeting 

THE annual general meeting of the Leeds Section of the  In-  
stitute of Chemistry rvill he held on Monday, November 20, 
a t  7.30 p.m., in the Chemistry Lecture Theatre, The  Univer- 
r ~ i y ,  T,eeds, to elect two auditors and four members of com- 
mi[tee (nominations received: A. L. Rolxrt.i, Ph.D., A.I.( ' . ,  
a1111 H.  A. Steinmann, A.I.C.). 

I'rofessor I. M. Heilbron, D.Sc., F.R.S.,  rill lecture on  
I' Modern .4lchemy-Post-War Advances in the Chemistry of 
N:~tural Prodncts." - 

Society of Chemical Industry 
Bdstol Section : Spectrum Analysis 

A JOINT meeting of the Bristol Section of the Society of Chemi- 
cal Industry and the Chemical Society was held a t  Rristol on  
Novemher I ,  when Dr. S. Judd 1.elvis' read a paper on  
' I  Spectrum Analysis." 

After defining emission spectra and absorption spectra and 
describing the principal apparatus, Dr. Judd Lewis stressed 
consideration of the ~ r o r d  "modern" a s  applicable to nearly 
all  apparatus in  use a t  the present time. Even when he com- 
menced his practice of the  applied science twenty-two years 
ago, few apparatus existed in the form familiar to-day, while 
many of the most useful were not even invented. This 
applies, for example, to the earliest model among the many 
sector photometers now in  common use for determining the  
:~bsorption curve of a n  organic substance, and to any suitable 
comparator so essential for convenience and accuracy in the  
study of emission spectra. 

Brief reference was made to the  main qualitative applica- 
tions of spectroscopy in industry, namely, ( I )  the detection 
of minute quantities of impurity in any m a t e r ~ a l  (for example, 
the strontium in water, lead, tin, chromium, etc., in a food 
material, manganese or silver in biological material, baron, 
sav I part in ~,ooo,ooo, as a determining factor in the quality 
o c a  leguminous crop), and (2) the complete analysis of a 
very small specimen (for example, the  \vhoIe of the dozen 
components in a single milligram of a n  alloy or ore ;  the chief 
saline ingredients of a single drop of London tap  water, 
although the total solids amount to only 0.02 mgm.;  the  
mordants in a textile, together with all  the elements native 
to tlie fabric). 

I t  was then explained that the chief difference between the  
present lecture and that given before the  same Society in  1916 
lay in the progress made in quantitative spectroscopy. Twenty 
years ago he (Dr. Judd Lewis) stated " N o  accurate method 
of determination has yet been devised "; to-day, there is no  
type of material which may not he analysed quantitatively 
with a fair approach to arcuracy by spectrographic technique, 
while most alloys and certain non-metallic substances may 
be analysed quite conveniently, and often with great rapidity, 
so accurately and so reliahly as to make contiol hy chemical 
means un-called for. This is so in tha metallurgical world, 
especially where half-a-dozen well-recognised methods are in  
ronstant use. Quantitative spect~oscopy is of sppcial value in 
determining componeiits present in only small proportion, 
Fay less than one per cent., for in this the degree of precision 
is often much greater than that attainable hy chemical means, 
especially where the issue is complirated hy the concurrence 
of other elements exhibiting similar chemical or colorimetric 
reactions. 

I t  was also shown that the  ratio quantitative system, as 
(lescrihed in " Spectroscopy in Science and Industry " 
(Blackie), is capable of yielding reliable results with all  types 
of material, whether metallurgical, textile, biological or food. 
T h e  direction and speed of f l o ~ r  in the tank process of glass 
~nanufacture may be studied more satisfactorily hy the 
:tdoption of spectrum analysis, than hy anv convenient chemi- 
ra l  means. Glass is amenable to spectr~scopic investigation 
nlso with regard to its general analysis, as also for colouring 
and decolorising elements, the light and heat absorbing pro- 
pelties, and to many of the purposes for which i t  may be used. 

Society of Public Analysts 
Forthcoming Papers 

'THE nest meeting of the Society of Public Analysts will be 
held on ii'ednesday, Decemher 5 ,  a t  the Chemical Society's 
Rooms, Burlington House, Piccadilly, T.ondon, a t  S p.m.. 
n.ht,n follonring papers will be read :-" T h e  Question of 
'I'anni~i in Mat+," I)!. iV. A. \iToodnrd and A. 3. Cowland; 
'. :I Sprr i f i ra t io~~ f o ~  I*:n;~mellrd Hollo~s:-nrare," by J. H .  
Coat?, F.I.C., :uld I). ('. (;;rrr;itt, B.Sr., Ph.D., F.1.C. ; 
" Antimony ('olnpounds rstrartpd from 17nnmel-ware by 
('itric Acid  solution^," I)y K. IJ. Burns, B.Sr., A . I . C . ;  
" (:hemiral Examination of the Srrds  of Snvrfnlnm nlhrrvrz of 
Mysore," by Y. V. S. Iyer. 

Oil and Colour Chemists 
Manchester Section : Annual Dinner 

THE tenth annual dinner and dance of the Manchester Section 
of tlie Oil and Colour Chemists Association was held a t  "The 
hlanchester," I.td., Ilestaurant, Royal Exchange, Manchester, 
on Novemher 10, when about 170 gue.;ts Irere present. 

The  toast of " T h e  hlanchestt:~ Section of the Oil and 
Colour ('hemists' Association " should ha\,e been proposed hy 
hfr. .4. P. Revan, pfesident-elect of the  Wation:ll Federation of 
h o c i a t e d  Paint,  Colour and Varnish Manufacturers, hut Dr. 
V. (;. Jolly announced that Mr. Bevan was unable to be present 
I)y reason of a chill. I'rofessor Flilditch had thererore very 
I,~ndly consrnted to step into the breach to propose that toast. 

Professor Hilditch said he  found it a great pleasure to be 
present that evening and to hare  the honour of proposing the  
toast of the Manrhe5ter Section. The thing that appealed to 
one prrhaps most of all  a ln~ut  the Oil and Colour Chemists' 
t\ssocintioii tvas the catholicity of its taqtes-phenolic resins 
atid oil varniqhes; present-day painting materials; properties 
of pign'ents: fastness to light: annual dinner and annual 
snoker. 

'The Chairman announced that a telegram had been received 
from Mr. Whittaker, who had been largely responsible for 
ths  inauguration of the new Scottish Section of the  Associa- 
tion. It had been hoped that Mr. \J1hittnker \vould have 
k e n  preyent that evening but he was u~iahle to attend. 

T h e  President of the  Association, Mr. G. A. Campbell, 
M.Sc., respoilding to the  toast, said that i t  was a pleasant 
thing in this rrorld-where carping rriticism, and, what was  
worse, uninterested apathy, were more common than pleasant 
1rord5-it was a pleasure to have woras of encouragement 
:tnd good cheer, and good wishes for the  future of the Man- 
chester Section, and of the Association, from someone such 
as Professor Hilditch. Professor Ailditch, a s  the head of a 
very famous School of Research in Oils in Liverpool Univer- 
sity, represented a great educational institution. They of the  
Oil and Colour Chemists' Association held that their institu- 
tion also was a great educational institution by reason of the  
opportunities it  gave its members of meeting to discuss the 
problems of the trade, and to listen to papers, and to meet 
one another socially. That  \1,a5 a great work, and 
definitely improved the standard of lrorks practice, and the  
general and technical knowledge throughout the  trade. 

Dr. Jolly, proposing the  toast of " Our Guests," said that 
in addition to Professor Hilditch, they had also as their guest 
Mr. B. Mouat Jones, principal of the hlanrhester College of 
Technology. I t  was particularly happy that Captain Wornum 
should come to the dinner, because he  had accepted a new 
post in the Association, that of research and development 
correspondent, and that particular post demanded the  closest 
co-operation between them and Captain Wornum. H e  had a 
dificult job before him but he asked that the Manchester 
Section should give him a l l  the support it possihly could. 
another  gentleman he saw in the  offing was a past-president, 
Mr. Noel Heaton, whom they were glad to welcome once 
again to the Manchester Section dinner. 

Mr. R. Mouat Jones, M.A., responding, referred to the good 
f r l l o ~ ~ s h i p  and good cheer which had heen important features 
of the gathering. 
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Society of Dyers and Colourists 
Manchester Section : Dutch and English Practice 

A nreeTlNc of the Manchester 'section of the Society of Dyers 
and Colourists was held in the Lecture Hall of the Manchester 
Literary and Philosophical Society on November 16, when 
Dr. Straatmail read a paper on " The Comparison between 
Dutch and English Dyeing and Finishing Industries." 

'The lecturer stated that in Holland, as in England, the 
cotton industry developed in rural districts where the peasants 
mere used to hand-spinning and weaving, and around the 
toivns where the merchants centred. In hoth countries the 
cottoil industry was stimulated hv an  influx of foreign 
merchants and technicians, an infli~x which came to hoth 
because these foreigners could find freedom to work and 
absence of political and religious oppression. I11 the case of 
both countries the cotton industry found a tremendous outlet 
in their respective colonial possessions, a t  any rate, until quite 
recent times. 

Cotton was for Holland nearly as important as  it was for 
England. Taking as a basis the official figures of the Inter- 
national Federation of Master Cotto'n Spinners' Associations 
for 1933, it was found that England headed the list with about 
I loom for every loo of population, hut Holland was a good 
secoltd with I for 125. TVhile in l.:ngland only 3.2 per cent. 
of the looms were either fully or half automatic, the percent- 
age was 7 for Holland. The number of cotton looms in 
Holland \yas increasing and in Englaud decreasing. The 
consumption of raw cotton in Holland vas  increasing at the 
rate of about 12 per cent. per year, and remained constant 
in England. If these figures mere compared with those for 
other countries, there emerged the rather astonishing fact that 
the total consnmption of raw cotton in Holland was at  present 
growing faster than in anv other country in the world, not 
excepting Japan. 

Contrasts in Development 
The structure of the cotton industry in tlolland was quite 

different from that in England. Lancashire had developed 
its industry largelv on horizontal lines; the industry was 
(livided into horizontal sections of spinne~s, raw cotton 
hleachers or dyers, yarn hleachers and dyers, weavers, piece 
bleachers, dyers or printers, shippers and merchants, and, a; 
a rule, if there was combination or amalgamation it was in 
a horizontal form. This system had impressed a certain 
stamp on the textile industry of England, and had had far- 
reaching consequences for the development of its dyeing and 
finishing industry. In  Hollatl(l exactly the opposite !$-as 
found. 

The Dutch cotton industry had developed, and was still 
developing, in a vertical direction, into vertical units and 
not combines. The ultimate aim of the cotton firms in 
Holland was to do their olvn spinning, xeaving, dyeing, 
hlraching, printing, finishing, even making-up and market- 
iug, if possible, down to the retail trade. It would therefore 
be apparent that the dyeing and finishing sections in Holland 
developed along quite different line?, and had to adopt pro- 
cesses that were not unkno~v~i ,  hut unusual, in Lancashire. 

In Holland the units were self-contained up to a certain 
point. They possessed their 011~11 spinning mills, which spun 
only those counts which the weaving shed used in big amounts; 
all other counts were bought from Lancashire, etc. The 
weaving shed would weave many different styles of cloth but 
the unit rvould very often huy grey cloth, say printers, on 
'change, if the weaving shed was too occupied to make them, 
while the nnit had a market for the finished cloth. The unit 
lrould bleach, dye, or print several types of cloth itself, but 
~vould still send out several styles, as a rule, because its 
machinery for dyeing, etc., was only adapted for the hulk 
lines which it handled and not for some specialities. Com- 
paring Lancashire with Holland in this respect, the lecturer 
stated that he was probably not very far out when he estimated 
that in Lancashiie So per cent. of the bleaching, dyeing and 
printing of yarns and piece-goods was done hy specialists, 
~vhile in Holland 80 per cent. was dnne by the vertical nnit 
itself. Such a Dutch vertical unit would have a chemical 
manager, who supervised and was in charge of all sorts of 
technical processes, dyeing and bleaching of raw cotton, sliver 
and yarn, sizing, hleaching, dyeing and printing and finish- 
ing of piece-goods. 

Institute of Physics 
Discussion on Thermostats 

.4N illformal discussion on thermostats was held by the 
Institute of Physics on November 13 at  the Science Museum. 
Ahout 150 members and guests were present and the opening 
speakers were Professor A. V. Hill on " Precision thermo- 
stats," Mr. L. G. Carpenter on " Thermostats for use a t  
moderate temperatures " and Dr. J. L. Haughton on 
" Thermostats for use at high temperatures." Sir Henry 
Lyons, president of the Institute, was in the chair. This 
meeting was the first of its kind to he organised by the 
Institute and its success makes it probable that similar in- 
formal discussions will he held from time to time, with a 
view to providing opportunities for the interchange of ideas 
among those working on industrial and other applications nf 
physics. 

Necessary Postal Reforms 
Federation of British Industries' Suggestions 

THE Federation of British Industries has this week addressed 
a letter to the Postmaster-General expressing appreciation of 
recent reforms and urging the restoration of the penny letter 
post. This need not, in the view of the Federation, neces- 
sarily he accompanied immediately by any corresponding 
reduction in the rate of postage on postcards. It recognises 
that this reform cannot Ihe effected without costs to the Ex- 
chequer, hut it believes that much of the gross cost may he 
recouped, because many postal users who now take advantage 
of the printed paper rate would he prepared to make use of 
a penny rate though they are not willing to pay three half- 
pence. The Federation feels that this is highly desirable, in 
\iew of the irritation now caused by the limitations and re- 
strictions which are placed upon the use of the printed paper 
rate. 

If it is not practicable at the moment for penny postage to 
he reintroduced, the Federation asks that these limitations and 
restrictions should be reconsidered. Users of the inland 
PI-inted paper rate find difficulty in appreciating why, for 
instance, they cannot take advantage of this rate if adver- 
tising material is accompanied by a calendar, or is printed on 
blotting paper, while the delays which occur in the delivery 
of communications sent at the halfpenny rate are often a 
matter of serious inconvenience. A further point upon which 
the Federatioti asks that there may he some relaxation in 
the regulations is in regard to parcels post, where the limita- 
tion upon the size of parcels is felt to he irksome. One of 
th,: standard sizes approved by the British Standards Institn- 
tion for plans and drawings is 40 iri., and where the necessary 
allo!rance for margin and packing has been added, such 
packages become just too long to be admitted to the parcel 
post. A slight relaxation in the regulations would make these 
packages admissible, to the great advantage of the trades that 
make use of these plans. 

Chemical Notes from Japan 
'ME SHOWA HIRJO K.K. is embarking upon the manufac- 

ture of synthetic nitric acid (daily output lo tons) and ammo- 
nium nitrate. 

CARBON TETRACllLORIDE to the eltent of 60,000 Ih. annually 
is expected from the new factory at  Tosa, now under con- 
struction hy the Nankai Sarashiko K.K. 

ACTIVE CARBON WILL BE MANUFACTURED by the newly-formed 
Dainippon Kasseitan K.K. (500,ooo yen capital). It will 
take over the plant of the Edogawa Seiyakusho, well known 
for the production of gas masks. 

TAPANESE INTERESTS HAVE PURCHASED a whaling fleet com- 
phsing five whalers and a ship equipped for the extraction 
of blubber. It is intended to operate in the South West 
,African coastal waters (" Chemische Industrie "). 

THE SYNTHETIC ACETIC ACID WDUSTRY is turning its atten- 
tion to the export market, notably the rubber producing 
countries. With a monthly production of 1,om tons, the 
home demand is more than covered. Production is divided 
between the Nippon Gosli Kagaku (600 tons) and the Nippon 
Chisso K.K. (400 tons). 



The Chemical Age-November 24, 1934 

Personal Notes a 

MKS. CI1.4PI.ES GARI)NER, wife of thc  chairman of Willialn 
G a r ~ l ~ i e r  and Sons, I.td., of (;loucestrr, died on Soyemher IS. 

PRoFEssoll I ~ A R I .  VOR. I.lYl~li, invelit~ir of the ammonia re- 
frigerator, died on N a v e n ~ l ~ e r  10 at M~tnich  a t  the age  of 
~~iliety-ttvo. 

MR. T. I:.. H. H , \ ~ I P T ~ S ,  i3.S~. ( l .o t ido~~) ,  has liern appointed 
(lemonstrator in chemicdl engineering in the  Facl~l ty  of  
'l'l-chnology of the University of h1:lncIir~ter. 

DR. L. H. L A ~ I P I T C ,  chief cllemikl to J. Lyons and ( o., I.td., 
and chai l~nal i  of the  F o ~ l d  (iroup of tha Society o i  Chrniic;ll 
1t~rlost1-v, has bee11 appointed to ;I beat on the  1;ood Inveitiga- 
tion 13&l-d. T h e  appointment in for four years. 

MR. (;EOR(;E SPENCER, of 1.etlihridgc House, 2 1.ethbridge 
I<oad, Southport, late director of the Clayton Ruhher Co., I.td., 
:\nil rhairman and mallaging diret:tor of the Monarch Kubl~t .~  
('o., I.td., left estate "so far a.; a t  present can he ;iscertained" 
of ,&14,142, \vltIi net persotialty &,3S5. 

MR. K;.~III.E Atl(;IlSTI? I~OI:KNI~\S, U.Sr., ha.; dird at Kcny- 
stan, LVhitt.hall Road, Col!vy~i Bay. 341'. Fouroe~ix, ~ r l i ~ i  was 
70 !.e;~i-s of age, Iras formerly n resrarch r h e ~ i i ~ s t  with the 
Calico PI-inters' .Association, hl;tnchrstcr, rrtiring to C11l\vy11 
Bay ten years ago. 

MR. 1. H. S. DI~:KENSOK, ;i ~ p e c i a l  dirrrtnr :lt Victerb' 
I<iver Doti ~vorks ,  SheHield, and iiiet;lllurgi\t-ill-chief of thc  
I<nglish Steel Corporation, di1.d on Novrinbcr 10 a t  his honir, 
Sharrorv Vale House, Shefiirld. Mr. llickenson lvas a t  one 
time with Ueyer, Pe:lcorl< arid Co., at (;orton. H e  \%,as later 
:~ppointed research mrt;lllurgist on the stat7 of Vickers, Sons 
and Maxim. 

P ~ o w s s o ~  HARO1.U ('. ITtcF:Y, of Columbia University, New 
York, has heen awarded the 1034 Noh" Prize for C:hemistry 
for  his discovery of heavy !vatel. Tht: physics prize is not 
aaarded.  T h e  different results r~btnincd for the  mass of the 
hydrogen :\tom when 1lett.rrninri1 Iiv two differrnt methods 
Icd invrstigators to s o q ~ e c t  that,  in addition to the  ordinary 
form of h!.d~ogen, there was anothrr form v i t h  an ;itom 
twice a s  heavy. 'Chis heavy "isotope" of hydrogen mas dis- 
covered hy Profr5sor Urry, !rorking in association with Dr. 
G .  M. Murphy and Dr. F. G. Rrickwedde, in  November, 1931. 

DR. JOHN \IrAI.T~R LEATHER, who died a t  his residence. 
Ridgeway House, Malvern, on  Soveniber 14, a t  the age of 
73, was a pioneer of thc  application o i  scientific rcsearch ;uid 
experiment to lndian  agricultural problems. After coni- 
pleting his education a t  the University of Bonn he  became 
senior assistant to Dr. J. A. Vorlcker, consulting chemist to 
Icoyal Agricultural Society. I n  1x89 Dr. Voelcker was sent 
to India to advise upon the  best course to be adopted to apply 
the teachings of agricultural chemistry to Indian agriculture 
and to effect improvements in it. .-Z conference reconimendrd 
th. appointment of a really first-class man as agricultural 
chemist to the  Government of India for the c o ~ ~ d u c t  of inyesti- 
gations, and a11 assistant for purposes of instruction in 
scientific agriculture. Dr. Leather v a s  selected for the senior 
post, and he  held it from the end of 1892 to 1916, with valuable 
results. 

SIR ANDREW DUNCAN has Ixen appointed independent chair- 
man of the  executive committee of the  British,Iron and Steel 
Federation, for xrhich provision mas made in thr  conbtitution 
adopted a t  the general meeting of the federation in  April last. 
Sir Andrew. who is a n  Avrshire man, horn a t  Irvinr in ISSJ, 
has Iieen chairman of the  Central Electricity Roard ~ i n c e  i: 
v a s  set up in 1926, havifig resigned the positions of secretary 
and vice-preiident of the  Sliiplioilding Rmployers' Federation 
hr take up the  post. FIr has :I IW her11 Coal Controller, chair- 
illan of the Advisorv ('ommittcc,of the  Coal Mines Depart- 
~ilent,  a lneniher of the  I<conom~c I\d\-isory Council and of 
the I~idus t r ia l  Development Committee, joint secretary of the  
.-ldmiralty Shipbuilding Council, and chairman of the  Sen 
Fish  Commission, H e  relinquiihes thr  chairmanship of the  
C a ~ ~ t r a l  Electricity Roard after having seen the hoard success- 
fully through the  construrtion stage of its task and fully 
launched upon general trading operations. I n  r93j the  board 
will he trading throughout the whole of the country covered 
lit. thc  national grid scheme, except the small area of North- 
I.::lit I:iigla~id. 

DR. J .  I.. \VII.TSHIKI.:, nf the rhelniral division of the Ruhher 
Kewarch Inditute, naa tillctl in a motor :ircidrnt in h1als)a 
on  Noiember 14. 

h l ~ .  t i .  I.. 134KhliR, 1~1111 rrtirvtl ( . v ~ . r a l  ?cars :\go from the 
pn.;t of rvorl.;.; ni;inagrr a t  M;~s\ r r l l ' s  ('heniicel \Vorks, 
i i a   lied ;it Sillotli (Cq~iil)ell;\ l~~l).  Ile Imvcs a !riilu\v, trvo 
S<IIIS i ~ n d  il d:lughter. I l r  h:ld Iicc~i 111:irricd t ~ r i c r .  

( ' O I . N I . I I . I ~ I R  H. t i .  HI'XIP, cliilil-n~iln of the Rirniingh:~rn (;as 
( 'o~iiniitt~,t~, Ii:\s been t,Iectt,\l ~ I I  : t l f l ~ ~ r ~ ~ i : ~ ~ i  of the [ ' ~ t y  Council. 
H r  i, a ~lirectnr of ('usson, ( ; r~r : l rd  :111d ('I)., Ltd.,  manufac- 
ti tril ls chenii\t., Olilliury. Hc li;i\ heen a nivlnlxr of the  
Rin11ingh:im ('ity Council >ince h o l ~ . n ~ l ~ e r ,  1920. 

l)tl. \\'ll.l.lnhl l':\l.illR \\'YX>l:, I.:~iit~ritus l ' l o l ~ ~ ~ o r  of 
('I~enti?tr!, in the O~>i!t%r,ity of S l ~ t ~ l l ~ t ~ l t l ,  h ;~ ,  li;111 c o ~ ~ f e r r e ~ l  
ttpot~ lii!~i tlic! 111~gr(>t, or hl:~htrr o i  .\1t5 Ilo~inti\  C:IU.;L lby the  
S r ~ ~ ; t t r  01 the I !~~i!~ . r \ i ty  L I ~  (':tt~lliridg(~. 1)r. \\'y11111~ is now 
~, , \ id( ,~ i t  in (';~nil~ri(lgt! ;LIIII (.11g:igv11 i1p011 I C ~ : I ~ C I I  a t  the  
( ' l l c ~ ~ ~ i c ; t l  I.aliorntoty. 

A I R .  J(1llN RKSAS ll,\l.l., l\lin for  li1:111y yv;~rh I G I ~  !ii:tn:!gtnr 
O i  tile 'chtoliiloil" ( I I ~ I ; I ~ I I ~ ; I ~ I I ~  (11 ~ I I P  V ; ~ c t n ~ ~ i i  Oil ( ' I ) , ,  ;t~itl 
h;ir jurt rnn~] l l r ted  thirty !I,:II. with tlic rornp;tn!, h;lh retirvd 
011 l)~%n\io~i.  0 1 1  t11r ncr;l.lon i ~ t  Iii, irtir1,111<,11t he !v;i\ lire- 
wtitf!~l hv Mr. \V. ('to>,, cliai1111:111 <I[ tlir rnmp;iny, u i t h  811 
:~11tit1ue g r : ~ n ( l k ~ t l ~ t ~ r  clc~cI< : i~ i<I  a w t  oi r i ~ k t ; ~ i l  gl:~s\t,s f r ~ i n i  
thf* d i r e r t ~ ~ r s  nnil LIr. I-lall's orvn c r ~ l l ~ ~ ; ~ g u ~ ~ s  on tile stall. Mr. 
H:ill j l ~ i ~ ~ e t l  thl- c o n ~ p a ~ l y  in 1904, ; ~ n d  in the course of hi5 
11-or1; for it vi5itrcI ~ ~ ~ ~ : ~ r t i c : ~ l l y  ~ , v t ~ r y  town and \ i l lage  in tlie 
Ilnited l<ingdilm. 111 t h ~ ,  r;lrly 1l:iyr of the n ~ o t ~ i ~ i n ~  industry, 
of which h ~ ,  saw tlie Iieginnin:.;, lie tl-;lvrllcd the country in 
a ~ i i~rr l~~-cvl in( le i -  rr h.p. Si%:iirP-Si~l~di~l r:tr. atiil. n .or l<in~ in .. . , . , , 
all venthers, coveretl u p  t o  rX,ooo ~ n i l r s  a year in it. H e  
held e ~ e c u t i v a  po5itioni on. I#hnlf of thr  roiiip:iny in many 
p;u-ts of the cr~untl-y, and w;ls lattrrly one of the outside 
sptaci;d representatives. 

Phosphorous in Coal and Coke 
A New British Standard 

THI? British Standards Institution h:is just issued a British 
standard method for the drtermination of pliosphorus in coal 
and colcr. T h e  ni:ltter has heen under coii.;ideratioo hy a 
coniniittre of the  lnititution since 1028 and it  was not found 
p o ~ u h l r  to i ~ ? r l u d e  ; ~ n y  satisfactory mrthod for the  determina- 
tion of phosphorus in the British St;\ndard  method^ for the 
S;lrnl)ling and .\nalysis o l  Coal for  Inland P ~ ~ r p o s r s ,  issued 
in "31 (B.S.S. KO. 120). Since that date the  m:itter has 
been under close investigation and the  proposed standard 
~iirtliod is ha5t.d on  a romprehensire sur\.cy of differmt 
tltrtliods applicrl to a la rgr  11umlxr of cokr.: fl-om differrnt 
loc;~litieh carritd out hv the Knrthern Coke H ~ ~ s e a r c h  Com- 
loittee. Nine ~iietlinds v e r e  ~ e l r c t e d  a s  heing rrpresentative 
of  tlrenty diffenmt niethocls in use among the rnL15 PI-oducers 
and u.;rrs of (;reat Aritain. In- practically rvr ry  c;lse the  
phosphorus cotltent of  the colie was mlr i~l :~ t t , ( l  from the  
known ash contrnt of the  cokr and the determined phosphorus 
r ~ m t e n t  of the ash. Most of the methods involved a pre- 
l i~ninary  fusion of the  c o t e  ash with sodium r;irlinn;ite or 
forion mixture and a si~hsequent eutraction of the melt with 
rither 1v:lter or :trill, to obtain the phosphorus of the ash in 
solution. In the remaining mt,thods, the phosphorus was 
r~l)tained in solutinn t:r~~;illv 1)y e\tl:~ctirrli of the  ash with 
mineral ;!rid, n i t h  or ~vithoul adniiurd hydrofluoric arid. 

T h e  n inr  rcpr~~ci~nt :~t ivc  mrtliods were applied to the  
drlerniinatir~~t (if ~ilit lsphori~? in a la rgr  nnmlier of cokrs 
obtainrd fro111 ( 'omlr,rla~i(l ,  I)lirh:un, Scotland, Soutll \Valps, 
Mrrstphali;l :1nd Yc~rI<;lii~r. I t  ivas for~nd that srven of thp 
methods gave lorv r r s u l t ~  shown to lit: attrihutalilc to loss of 
phosphoruq in thc r r v d u r i  norn1;llly ~rcjrrtrd dur ing  the 
course of a drtrrniinntion, for  r ~ n n l p l e ,  during thr  elinlina- 
tion of titanioni, or to incomplrtr c u t ~ ; \ r t i ~ n l  of the phocphorus 
from t h r  ash. T h r  method selertrd a s  t h r  st;lnd;lrd i\ o n r  of 
thr  trso found to give concistent rrqults, and of thrse two, 
i. the more simple and rconomical in time. Copie.; of this 
method (Yo. j68-1q31) mav he ohtainrd from the Institution 
; ~ t  :S Victori;l Strc,rt, I .~)n~l i~i l ,  S V.1, prirc- 25 .  211. post frcc. 
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Inventions in the Chemical Industry 
Patent Specifications and Applications 

THE following information is prepared from the Official Patents Jour~lal.  Printed copies of Specifications accepted nlay be obtained 
f r o n ~  the Patent Office, 25 Southalnpton Buildings, London, W.C.2, a t  Is,  each. The nunlbers givcn under " Applications for 

Patents " are for reference in all correspondence up to the acceptance of the Con~plete Specification. 
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1IYDlI~ll.Ysls Ilk' II.tiY1. XI'I.I'IIA1.B ESTI:III for t l ~ !  1lr111Ill~tioll 01' ILBsINOIIS 131~ODl'rTs. ~ ~ ~ ~ & l l ~ l f ~ c t ~ ~ r c . - I ' i .  1. du I'uI~L de Selll,rurs 
nlcr~l~#lls nnd 1.1lters.-S, A. Sargcnt. BIay 12 1!)33. 9110/34. ; L I I I ~  C'o. &lay 16, IlJ32. 419,Si:j. 

CO~\.BRTIKI: 1INSA'I'I'RATEL) AICOHOLY inlo ihrir corrrsp~nding UBI:IVAI,IVES O W  VHli AS'PI1I:AQUiROtiE SI<IIIIBS, 111nn~1fact11rc.- 
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I'HBSIIL, I ~ r o ~ ~ ~ ~ d t i ~ ~ ~ ~ . - ~ ~ i ~ t g r r ~ u ~ ~ ~ ~ ~ i ~ :  A.-O., anrl 1,. Kahl. &lay (:,,,, Ltd, 32370, 
Ill, I93:I. 13567/34. I'OPPI:G OSICHI.OI:IIIB. ~nnnul'ncture.-A. CUI.I)IILRCI (Dl~isbt~rgec 

EDII'I.Sl0h.S OB AS13HAI.TI0 MATI:IIIAI.S.-R. 1. dl1 I'llllt d r  NBIIIOU~S KupfeP~li i t te  anti 1. G, ~ ~ ~ ~ ~ ~ , , i ~ , ~ ~ ~ ~ ~ i ~ ) .  32437, 
;~n11 ( 'o.  Alay 6, I!ECl. 135!l:l/.74. SOI.I'HITI:S OF I.III'I*EI:. ETC., ~llilnllfacI~~r.-A. Ca~. l~n~ncl  (Duis. 

I)Ivln.osr)Ar.tiYI. R.~HE:RH,  t~~nkt~lg.-Carl~itl<> aud ( 'arl~on Cl~e~ni-  ~,llrger Ktlb,ferl,c,te a,,( 1 1. 0, ~ ~ ~ a ~ ~ e l l i l l r ~ L , s ~ r i , , ) ,  32686, 
csls ('~rporatialll. !lay 11, 1!)3:1. 13730/:14., AwrrslolAl. ~ 1 1 . ~  ~YBSTIIPES.-1'. G .  Cnrtrr, I I I I [ I P I . / ~  C ~ l ~ ~ l l l i ~ a ~  

'~III:IITIIEIT OF SOI.IDS.-~IIIP~I~~R~ ( I ~ I V I I I I C ~ ~  Industl.irs, Ltd. Illrlustri,,s, ~ ~ ( 1 , .  R,  11, ~ ~ . ~ ~ ~ ~ t h  and C. ~ l ~ ~ ~ ~ ,  :32>"7, 
May !I, I9R:i. 13809/:14. S I I I ~ I ' H I ~ I I  DLOSIIIE F~IIIII ncid sludge, l ) ~ ~ o d ~ ~ c I ~ ~ ~ ~ ~ . - C l ~ c ~ n i c a l  

Velir acrlvr: ansonneNrr CAI~IION, pn,di~ctic~n.-CI~rlt~ical and Cnllslructi,,n (.,,rl,nl.ati, ,,,, ( ~ , ~ i ~ ~ d  States, ljrc, 2, ' ~ 3 , )  32787, 
Iliallogicnl I'n!~lucta (!n., I ~ t d .  May 8, I93:I. IR!IR1/:14. 32788. 

o1:~Ho.oxr.mo-nYi:sTI1PFs, ~~~nnufacture.-I. 0. Fnrbrnindus- c ; ~ ~ ~ ~ ~ , \ ~ ,  SIII,I,HATR, I llllfaC,llrr.-~ 1. , tU ~ ~ ~ , t ,  dc N~~~~~~~ 
trir-. Ltny 10, 19:13. 14147/34. n l t r~ l  States, Sov. 111, '33.) :12.%!1. 

\\.Arrr:l:.l>sol.tlnla reo nYmTIIws, I I I ~ I I ~ ~ ~ I L ~ ~ I I I . < . . - I .  G ,  F ~ ~ I I C I I -  l ) ~ n r r ~ ~ s ~ r r ~ r ,  Cn. i U . '  ul;lTTl,ENl$SS of pnlyrn,.riaatiu~~ prt~ciuets of vinyl 
' ind~:st~.it%. May Ill. I!IRR. 141!11 154. 

I)\.IIST,.PFX (.l<~,l,lil,llS1(, I ' II , I~RS, III,,llll~aCIUI.r ,-I, G ,  ,7a,.,,t,ll. cl1l~'~i~l~.-Dxnal'lit A.-G, A. iinhel m'd ('". (Gertna1ly, 
il~dustric. May Ill. I9R3. 14192/34. 

iirbr,. 14, '33.) :8554. 
~[YI,ILOI-HYLLII: FATTY SIIRST~N(:ES, etc., mnti11g.-Rmulsnl Cor. 

l'01.1 YISYI.  BSTBI:~, I I ~ : L I I I I ~ ~ ~ C ~ I I ~ P , -  I. G. Pnrbcllil ld~st~il~. May Il,,mti ,,,,, ,~,llitl.,l stnlfs,  so\,. 11). 'R:].) 32+4!). 
12, I!J:l?. 14281 134. SBl~.lllA'rlNl: S01,lllS PI:OM I:ASl<S, a p p i ~ ~ ; ~ l u s . - ~ ~ l O r ~ l & h ~  \Vall alld 

r l l l  DYBSTIIFPS, 111~l l l l r :~~t i i r i~ . - I  G. P a r b e n i n d ~ ~ t r i ~ ~ .  Mnv ~lll~l,s~l.i , ,s,  ~ , t d _  :12431. 
1 I .  I!b:l:l. 14282134. Aon IIYI:STI>FFS 1111 tll“ film, IIIIIII~~~'~C~III.P.-\V. \\'. G r u v e ~  (I. G. 

( o ~ ~ n r ~ u s ,  I I I ;L I I I I~ ; I~~ I I I~~~ , -L .  Gi\,n~liI~n 1.t ('it> SOL!. .\IIIIII. May ~iar~,rllill,~,lstl.jp). RP~B:), 
12, l!l:3:l, 1434U/:i4. YRIICUIIY I : O I I ' I I I ~ N I I S  of art~t1111nt' ti?ri(,h, IIIIIII~I~RU~II~C'.-\\-. I V .  

ISIIIIRITKII PIIII:R. ~ l i a ~ ~ ~ ~ l i ~ r l t ~ r < , . - S n ~ .  1111 ( ' l ~ t ~ ~ ~ ~ i v i ~ l  In~histry in Groves (Snc, Cllrlllicnl I n , ~ l l s ~ r v  ill ~ , ~ ~ l ~ ) .  32:111. - 
I:nalr. hlny 12, 1!1:3:1. 14dillR4. . \ ~ , P H I : A Q I I I ~ O K ~ :  I )YPSTI .PFS .  X.  ' 1 1 .  Il:t,l~l~n.k, Ilt~l~rrisl  ('licn~i. 

IlI~;H-n~ol.a.l~l.rI: I\I~ETA~.S, 1)1,1:~1-51 for ~r~nking.-l~ilrl)- llnrl G ~ r b .  1 , l , l s ~ ,  , 1 ,  , , , ,  . 1 ,  ~ ~ ~ ~ d ~ ~ .  52825, 
~ t o l i a t ~ ~ ~ l i c  ( I .  F l ~ s c l ~  J r .  hlny 12. I9R3. 14577134. :I&2Of,, R2827. 3288. 32830. 

I)YRXTI.PF (:oMP~sITIoNS.-I~. I. CIII l'nn1 dc Ncnlours m ~ d  CO. 1 ~ ~ R I P H E N I L M 8 T H A A B  I 1 ~ l $ h ~ ~ . ~ ~ ~ ,  IIIRll~~factllrC.-I. G. Farbenin- 
Jla! 12, 1933. 14.588/34. r l~~r i r i r .  (G,w~~nn!. Nns. 11. ':XI.) 32350. 

Specifications Accepted with Dates of Application tr;;y;lt;~. E,;;I;,,:BNI's. n ~ ; ~ ~ ~ i t l n c l ~ ~ ~ . ~ . - l t ~ l l ~ ~ ~ ~ . i : ~ l  Cl ic~~~ical  Indus  

I,l,I,YMEI~IS,~TIllN;,P Onl:,NIl! c,OII,oI.sl,S ,-.,. l'iIII,IS SRfrtv 
111-E*TIIFP 1STEI:MBIII~VIIIS. I I I I C I ~ I I ~ : I P ~ I I I . * ~ . T ~ I I I I I ~ , I . ~ ~ ~  ('I~~lllicnl In- 

(',,,, ~ t ~ l . ,  L. V. D, Scnri~l1 and J. \\'ilstrll. Marc11 2, 1!13:l. 41!1,357. d11s1ri(3', l*'i'., n''" ''. '' 's''si''''' R2R"1' 

, l s l , K s , I o N  l , l l o l l l , X ,  l l , a , , l , l ' l l r n  nllll l , , , l l , c ~ , , , l , , ,  , IIBPI:II:R~AT~~ l'HAM11l~R IIQTJ~~'MI:~.T.-PII~S~~~~~~~~ Engineering 

Jol~ns~,n [I. G. F a r l , ~ ~ ~ ~ i n d ~ ~ s t r i e ) .  hfnrcl~ 31, IIJRR. 419.062. '""' Lt'i' :"3"" 
AQl,l~,ll,s 8MI,GsIONX OF R,T,:MRS, I,it(.ll, ,,r tal., pr,,,luctil,ll,d 

~ 1 . ~ 1 ,  OI,TAKH'.D" NII.I~ICI.B HOIIMOSRS. lll~llllfartlll.~'.-S~I~~'ri~l~- 

13. n ~ ~ o a n l t .  April 5. 1032. 41!1,3TA. lCnl~ll>aor~~, [Oerl~~any, SIIV. !I. '33.) 32347. (Gcrl~mny, Mav 
Sr.\I:(-H Y I : ~ B  M A I ~ : .  I ~ I ~ ~ I ~ I ~ : L ( . ~ I I ~ ( ~ . - I I ~ ~ ~ - P I I ~ ~ ~ ~ > I I ~ I  ~ n t r n t s  D,.- ' 4 i ~ l ~ l ~ ~ ~ ~ ~ ~ ; 1 ~ ' ~ ; O r E S S ~ s , - i , ~  z,,l,,ll n ,  32811, 

~ ~ ~ l , , l ~ n ~ ~ n t .  ('0. A111.il 22. 1932. 418,28(i. 
( ' ~ I S I S I . :  IIYRS awl lllt'ir 1151: in I I I I I I ! I I~PRI>II~ .  nlan~~fnctllr~,.- 

I<oII:II;, Ltd.. and 1)r. F .  3f. l l n ~ ~ , ~ .  hlny 2, l!l3:1. 41!1.361. 
I : I .SI~OI,S  I~I:OIII.~TS, I ~ I ~ I I I I ~ ' ~ c I I I I ~ ~ ~ . - E .  I. ~ I I  I 'UII~ d~ S P I I I I I I I ~ F  

n,,,i ( ' I , .  Jlny :I. 1!1:?3. 419.?9:3. New Chemical. Trade Marks 
RI<I,o\EI:V OF SI;I .I 'HI~R 11111~1111! 1'rotrl ~ R S  III~XIIII.PS.-A. %I. 

,,IarI< au,I 1111prrinl ( 'In.~~~irilI  I~adlrstrirs. ~ t d .  a 3, I from by and Co" patent and 
41!1.11OR. 

trade Inark agonts, Staple House, 61 und 52 Chancery Lane, 

\ v R T T ~ ~ ( :  r-nEtsAl:.\Tlo~X, I ~ I ~ I I I I ~ ~ P ~ I I P C  l~nll ~~);r.-lt t~l~e'ri~~I ('~tt'n~i- L'lldon, W.C.'. 

c;bl Il~riustrirs. I,td.. ('. nllnl~nr i~nrl S. 11. O i ~ k ~ s I ~ ~ l t t .  May 5.  if;^^, I,, 1 1 , ~  rp:riatmtion of the rnlloming trade marks ran 
I!I:I:~. 41s1.134. I,? I O J ~ P I I  tll n~rernher 7. 19nl. 

S ~ , I ( ; I I S  ~ A R I I I D R  RBFI:\(.TOI~IES 2nd J)I.~IIIIPIS t I~~-r~ .of ,  JIP(ICPSSI'S 

I , I  lll,ll'iLCII,l.P,~~~ilr~l,,r,lll,~llll, (. ,,,, I,~,, ,  .lIII1t, 30, 1!1:,2. Stnnopac. Oi,lBfi7. Cla~s  1. q'ill rlside. The TT1linn Oxidp 

41!!214. ( ' I I ~ I I I I I ~ : ~ ~  ('0. .  Lld,. l and 2 I ) P F ~ E  Stt.ert. Seel1~111g T I ~ I I C .  T.i~t~rl,n~. 
\\.BTI'ISI:, ~ ~ r n r t r n t i ~ ~ g .  d i s ~ ) ~ r ~ i l ~ g .  Ioalrting, alld rla~nnril~g ngcnts li,('.3. nrtol)er lnn4. 

Irs<.rl ill  HI,. Irxlilc~ ind~~stt .r . -Cl l~~t~tiscl~c Pnllrik Slorkllrntacn t ~ t  Brassisan. 161.1i01. ('Issa 2. l'l~ell~ica~l ml?slnnres I I R P ~  fnr ngri- 
Vie, Mas !I. 1!l32. 419.3OR. ,.IIIILIv,~I, I ~ ~ ~ r t i ~ ~ ~ ~ l l t ~ r ~ ~ I .  \<4rri11sr!. n11c1 sn~lilnrv pttrpnses, l3aver 

j l 1  I I I S : S  I I S  t i .  I C ~ ~ I I . .  I ~ ~ ~ ) ~ ~ , , . I S .  T,I,I.. :)I 1 1 )  31 l::~ii~~irrl~sll SIrerI. Tl(lnbll. lb.C.2. O r t n l ~  
$11 Cl l r>~~~ira l  Tntlnrtry in Ilaal~. hla? 10. 193!!. 419.3f6. 9, 1934. 



The Chetnical Age-November 24, 1934 

wekkly Prices of British Chemical Products 
Review of Current Market Conditions 

A I ~ A W I ~  ~ ~ ~ D I I I  ~tkilior LLI~~IISLIIIUII~~,  l l~erc  l~ave been nu changes ill the 
~".ieus 111 g r l l ~ ~ l ~ i ~ l  ~ ~ I ~ e t n i c ~ ~ I  111.od11et~ during tile week. Unless 
,~Il~el.aiw sti~hvl, t i e  p ~ i c t v  gisen below a,vcr fair quantities, net 
anti ssl<ed nt sollrrs' works. 

LONIIOH.-'~'/I~ 11>arIi~t wnti~lues t i ~ w  aith no cl~ange tu re111)rt 
frcllil li~st rt,rli: ' ~ I I I T P  a r ~  sc*\~tlrill s111a11 i~lql~iries in the wal tar 
l".fi<lucth tna1.Lrt. Ilusitarsa nllpcnrs Lo be illlprrlving and prices 
arc, l i r ~ t ~ .  

~ ~ ~ \ ~ l ~ l ~ l ! ~ I E l : . - - ~ l ~  151117 111. t.tvr2 dir~cti011s during the past work a 
littl!, ~aior,, anc,liviIy I~ati 1we.11 ~vporl,*(l OII the hf%~lcl~ester cllel~iieal 
11~a1.1rs~l. 'Sll~s 11;>s 11,~11 i~tt.~.ibut,~d Isrgely to the apprt~acll of t l a  
cncl $11 lllc yeiw icl~d l ~ a s  Iheen reflected in an  esl,allsion of interest 

General ( 

~~~TONE.-LONDON. £65 to £68 per ton; SCOTLAND : k?&l to 2.68 
ex wllarf, aecurding to quantity. 

ACID, ACETIC.-Tech. 80%, .&38 5s. to 2.40 L.; pure 80%, 
L39 5s: tech. 400j,, 420 5s. to, £21 15s . tech., 60%, 
£28 10s: to P~O 10s. LONDON : Pech., 80; £38 5s. to 
$40 5s.; pure 80'Y,, 239 5s. to £41 5s: tech. 489 szo 5s to 
122 5s.; tech., 60%, E29 5s. to f31 &. ~honA& : ~ l a c i a l  
98/lU0g, £48 to t52; pure 80% £39 5s.; tech. 80%, 2.38 5s. 
d i d  buyers' premises Great ~ i i t a i n .  MANCHESTRR : 80%, 
coms~ercial X39; tech. glacial, £52. 

ACID, 1lo~tc.-kot~!r~~erelal granulated, £25 10s. per ton; crystal, 
£26 1Us.; powdered, £27 10s: extra finely powdered, £29 10s. 
lacked in I.c\\,t. bags, cnrriaie paid home to buyers' premises 
!vithin the United Kingdom in 1-ton lots. 

ACID CHROMIC.-Iflid. per lb less aty d / d  U K 
ACID: C ~ T R I C . - ~ ~ ~ ~ C I .  per ~ b .  i k ~ s  5%. '%ANCHES&: 10td. 
ACID, C R E S Y L ~ . - ' J ~ / Y Y ~ ,  Is. 8d. to Is. Bd. per gal.; 98/100%, 

2s. to 2s. 2d. 
ACID, E'on~rc.-LONDON: £40 to £45 per ton. 
ACID Hsnsocn~on~c.-Spot 4s. to 6s. carboy d/d  accordin t o  

;urity, strength and loc)alily. SCOTLAND : Arsenical quafitY, 
Is.; dcarsen~cated 5s. ex aorks. lull wagon loads. 

ACID, L A ~ ~ I ~ . - L A N ~ , ~ ; H I I ~ E  : Dark te. I. 50% by vol. £24 10s. 
per t o n  50q hy weight £28 10s . 8i)q by weight,'2.48; pale 
tech., 56% $ vol., &'8;'500/, by Geighq E33; 80% hs weight, 
£53; ed~ble, 50% by vol., $41. One-ton lots ex works, 
barrels free. 

ArrD X r ~ ~ l c . - 8 0 T v  spot, £18 to £25 per ton makers' works, 
 COTL LAND: ROO, 2& ex station full truck loads. 

ACID, ~XALIC.-LONDON : £47 17s. 6d. to £57 108. per ton, aCC0rd 
inr  to packages and position. SCOTLAND: 98/100%, £48 
1.1, &j!l i<?r stcn.c. MAHCHBSTER : £49 to £54 ex store. 

Arm S u ~ r ~ u ~ ~ c . - S c o n . r ~ ~  : 144" quality, £3 12s. 6d.; 16a0, 
di7; dearsenicnted 20s per ton extra. 

ACID, 'I'A~T,~I~IC.-IS. her ib. less 50/ carriage paid for lots of 5 
rwt. a111 ~ ~ p a a r d a .  HCOTLAND : 'ilqd. to ll:d., less 5 ' i  de- 
li~,crrd Glssgc,n. MANCHERTER : 1s. Ojd. 

AI.UM.-S~OTLAHD : Lump potash, 2.8 10s. per ton ex store. 
A1,UmlINA SULPHATE.-LONDON : E7 10s. to £8 per ton. SCOTLAND : 

£7 to 28 ex store. 
Anmro~ln, A ~ ~ ~ ~ n t l u s . - S p o t ,  10d. per Ib. d / d  in c linders. 

SCOTLAND : 10d. to Is. containers extra and retnrnabfe. 
A M M O N I A .  L I O ~ I D . ~ C O T L A N D :  80". 2td. to 3d. per Ib., d / d  .-..... -~ 

~ n r o x ~ &  R;CHROMATE.-8d. per lb. d / d  U.K. 
- 

AnlJroNtuM CARBONATE. SCOTLAND : Lump 630 per ton; 
633, in 5-cwt. casks d / d  buyers: premises U.K. 

AnlMONIU>r CrrLo~1~e.-f37 to £46 per ton, carriage paid. LON- 
n o s  , Fine wllite crvstals, £18 to £19. (See also Salammoniao.) 

A X ~ O N I U M  CHLORIDE ~ ~ ~ U R ~ A T E ) . - S C O T L A N D  : British dog tooth 
crystals, 232 to B 5  per ton carriage paid according to quan. 
tits. (See also Salammoniac.) 

A~TIMONY 0x1~11.-SCOTLAND: Spot, £26 per ton, c.i.1. U.K. ..~ 
ports. 

A~TIYOKY S U L P H I D I I . - G O ~ ~ ~ ~  61d. to Is. l id .  per Ib.; crimson, 
Is, Sd. to Is 5d p r  Ib. according to qualltg. 

r \ R s s a ~ c . - ~ o ~ ~ &  : '$16 10a.' per ton c.i.f. main U.K. ports for 
irnpnrted material; Cornis11 nominal, £22 10s. 1.0.1 mines. 
S c o ~ r . ~ x o  : \l-l~ite powdered, £23 e x  wharf. MINCEESTER: 
White powdcrrd Cornish, £28, ex store. 

ARSENIC SULPKIDE.-~~~IUW, Is. 5d. to Is. 7d. per Ib. 
RARIITM Cl11.ill:r~e.--~~~ per ton. SCOTLAND: £10 10s. 
Rrn~~as.--£6 10s. to £8 per ton. 
l3rsnr.vulTr on L T M ~ . - - E ~  101. per ton f.0.r. London. 
JILEACHISC Po!vnr;n.-Spnt, R5,'3CX, £7 19s. per ton d /d  station 

in casi~r. sl~ccisl tcrllls for confract. SCOTLAND : a in 516 
ewt, raska lnr contrncts over 1934/1935. 

BORAX C n \ r ~ ~ R C l ~ ~ . - G r n n u l b t e d .  f14 10s. per toll; q s t a l ,  
£15 10s.: powdered, £?ti: finelv powdered, £17; .packed in 
I-cwt. bags. carriage paid home to buyer's premlses within 
the United Kingdom in 1-ton lots. 

alluall by sunle of the larger users of clle~ni~:als ill colll~s~ti~lll  wit11 
contracts fur delivery nvrr t l ~ o  early part of neat yvsr. I ~ ~ q o i r y  
has been on a11 ilnpro~tld scale and there hl%s bevn B O I I L I ~  illcr(.8sv, 
also, in the actual weight of Irusiness placed. 111 ri~lilitiol~, a 
~~iaxlcrate trade has l1ee11 repurtrd tn COVPI 11rn11lp1, n11d carly nuc~ls. 
P r o ~ l ~  the point of view of ctn~~au~npticm, thrrc hns I I O I > I I  l i l l l~, rtm- 

tracliull in Illis O ( > I I I ~ I K P C ~  will1 ill? , ~ X ] I I ~ P ~ ~ ~ I I U O  (11 tl1(' 1):~st I I ~ I I I I I I I  
or e, and specifications so far this I ~ ~ u I I ~ I ~  l~a \ .~!  llcvll i~l,a>111 1111 11, 
111e Oclol,ev l e ~ ( 4 ,  'l'l~t, c l ~ t ~ ~ ~ ~ i c a l  n~arkcl,  ~ L S  I, w l ~ < ~ l , ~ ,  ~ ~ t : t i ~ t t i i i ~ ~ s  
u steedg frollt nit11 l i l l l ~ ~  sigu of wrnlil~csa. 

Sco~~A~~.-BIItiinvss gellernlly ill IIK- Scultish Il?i~).y C I I P I I I ~ P I I I  
nrarkct is ~irustly m,ncsr~led with eai~lract priera 1o1. thc I rar  193.r~. 

Bemicals 
CADMIUM S~LPHIDE.-.~S. 5d. to 2s. 9d. 
CALCIUN C~~oR~ne.-Solid 70/75% spot, £5 5s. per ton d / d  

station m drums. 
CARBON BISULPHIDE.-£QO to £32 per ton, drums extra. 
CARBON U L A C K . ~ ~ ~ .  t o  5d. per Ib. LONDON : 41d. to 5d. 
CARBON T E T H A ~ H L ~ R I D E . - S ~ ~ ~ N D  : £41 to £43 per ton, drums 

outra .. . . - . 
CaRorIux OXIDE.-1Qd. per Ib., according to quantity d / d  

U.K.; green, Is. 2d. per Ib. 
CHROMETAN.-Crystals 34d per Ib.; liquor, El9 10s. per ton d id .  
COPPERAS (GREW).-S~OTL~ND : £3 158. per ton, f.o.r. or ex works. 
CREAM 0 s  TARTAR.-LONDON: £4 2s. 6d. oer cwt. SCOTLAND: 

£4 2s. less 21 ner ccnt. 
I ) ~ N ~ T R O T O L U E X E . L ~ G ,  68" C., Yd. per Ib. 
I ) I P H E S Y L ~ U A ~ I ~ I S E . - ~ S .  2d. per Ib. 
I:OII\I,\I o ~ ~ r n ~ . - 1 . o ' i o o r  : £25 101. per toll. SCJTLWD : 4O%, £25 

to £28 ex store. 
IODINE.-Resumblimed B.P., 6s. 3d. to 8s. 4d. per Ib. 
LAMPBLACK.-.£45 to £48 per toll. 
LEAD A ~ E T A ~ . - L O N D ~ N  : White $34 10s. per ton. brown £1 per 

ton less. SCOTLAND : white)crystals, £33 t o  k35; brown, £1 
per ton less. MANCHESTE~: White, E34; brown, £32. 

LEAD, NrTRATE.-£27 10s. per ton. 
LEAD, FLED.-SCOTLAND : £24 to £26 per ton less 21% ; d / d  buyer's 

works. 
LEAD, WRI~.-SCOTLAND : 2.39 per ton, carriage paid. LONDON : 

£36 10s. 
- . 

LIT HOP ONE.-^^^, £17 to £17 108. per ton. 
~ ~ o ~ a s l m . - S c o m ~ D  : Ground calcined, £9 per ton, ex atore. 
M~cHYLATED SPIRIT.--41 0 P Industrial Is. 6d to 2s. Id. per 

gal. Pyridinised indusirhl, la. Bd. 'to 2s. 3d. Mineralised, 
2s. 7d. to 3s. Id. 64 O.P. Id. extra in all  cases. Prices 
according to quantities. ScOnANo: Industrial 64 O.P., 
1s. 9d. to 2s. 4d. 

SICKEL AMMONIUM SULPHA'TE.-£~~ p9r ton d/d. 
KrcKe~ S U L P H A T E . - £ ~ ~  per ton d/d. 
PH&NOL.-4ld. to 8fd. per Ib. without engagement. 
I 'wr~na, Cnr~nTl~-.-LoNuo~ : £42 per toil. MancHEnT~l: : t:17. 
PWCAS~IUM BrctmOn~~~.-Crys tah  and Oranular Id. per Ib. net 

d,'d U.K. Discount according to quantit;. Ground 54d. 
L ~ N D O Y  : 5d. per Ib. with usual discounts for contractg SCOT- 
LAND : 5d. d / d  U.K. or c.i.f. Irish Ports. M A N C H E S ~ R  : 5d. 

PIITASSIUM CHLORA~.-LONDOY :- 2.35 to 640 per ton. SCOTLA& : 
!Mi, 1 0 0 ~ ~ , ,  pnwder, £37. MANPIIESTRI~ : £38. 

P o ~ ~ n s ~ t i m  CHROMATE.-6fd. per Ib. d i d  U.K. 
PmAssInar ~ODID&.-B.P., 5s. 2d, per Ih. 
I'OTAsSIUM NIRATE.-SCOTLAND. Refined granulated, £29 per ton 

c.i.f. U.K. ports. Spot, £30 per ton ex storc. 
POTASSIUM PERMANCANATE.-LONDON : 9:d. per Ib. SCOTLAND : 

R.P. crystals, 9d. MANcHEsTeR: R.P.. 10d. 
POTASSIUM PHUSSIATE.-LONDON : 81d. to 81d. per Ib. SCOTLAND : 

Yellow spot, 84d, ex store. MANcHEsTER : Yellow, 84d. 
. S n . A ~ ~ o ~ l r c . - F i r s t  lump spot, f41 17s. 6d. per ton d i d  in 

barrels. 
SODA Asn..-58Y spot £5 15s. per ton f.0.r. in bngs. 
SODA, ~ ~ u s n c . ~ ~ o l i d ' 7 6 / 7 7 ~  spot. £13 17s. M, per Inn d i d  stn- 

tion. SCOTLAND: Powdered 98/99'7', XI7 10s. in drums 
218 5s. in casks, Solid 76/77", £14 ?OS. in drums: 70/730/,: 
£14 12s. 6d., carriage paid buyer's station, ~~l in i~nunl  4-1011 
lots; contracts 10s. per ton less. MANcHEsmR : £13 5s. to 
£14 contracts. 

SODA CRYSTALS.-S~O~, £5 to £5 68, pei ton d / d  station or ex 
depot in 2-cwt. bags. . 

S c ~ n r u ~  Acsrrm.-£22 per ton. Loaooa : £23. 
SoDIuN BICARBONATE.-Reiined spot, £10 10s. per ton d / d  atation 

in bags. SCOTLAND : Refined recrystallised £10 15s. ex quay 
or station. M A ~ C H E S ~ R  : £10 10s. 

SODIUM B I C H R O M A T ~ . - C ~ ~ S ~ ~ ~ ~  cake and powder 4d. per Ib. net 
d / d  U.K. discount acfording to quantity. Anhydrous, 5d. per 
Ib. LONDOX : 4d. per Ib, net for spot lots and 4d. per Ib. 
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with discounts for conlract quantities. ScomANn: 4d. de- 
livered buyer's premises wit11 concession for contracts. 

SODIUM B l s n L r ~ l r s  Powu~~.-60/6%%, £18 10s. per ton d / d  
1-cwt. iron drums for home trade. 

SODIUM CARBOlcATE (SODA CRYSTALS).-SCOTLAND : $5 to £5 5s. 
per ton ex quay or station. Powdered or pea qnality 7s. 6d. 
per ton extra. Light Soda Ash £7 ex quay, min. (-ton lots 
with reductions for contracts. 

SODIUM CHI~O~I.~TE:.-£~~ 10s. per ton. 
SoDIun CHuo~14~~.--4d. per Ib. d i d  U.K. 
SODIUM H Y P O S U L P H I ~ . - S C O ~ ~ N D  : Large crystals English 

manufacture £9 5s. per ton ex stations min 4 t o n  lots. Pea  
crystals, £14'10~. ex station, I-ton lots. Q A N C E E ~ ~ R  : Commer- 
cial, £10 58.; photographic, £15. 

SODIUM ~ I E T A  S1&lc~m.-E16 per ton, d / d  U.K. in cwt. baga. 
SODIUM IODIDE.-B.P., 6s. per Ib. 
SODIUM NITRITE.-L~N~~N.  Spot, El8 t o  a20 per ton d / d  station 

in drums. 
SlmIum PERBORATE.-LONDON : 10d. per Ib. 
Soolux PROSPEA~.-El3 per ton. 
Sonruar PRUSSIATE.-LON~ON : 5d. to 5fd. per lb. S m m ~ n  : 

5s. to 54d. ex store. MANCHESTER : 5d. to 54d. 
 SULPHUR.-^^ 15s. to £10 per ton. SCOTLAND : £8 t o  £9. 
SODIUM S I L I C A T B . - ~ ~ ~ ~  Tw. Spot 66 per ton. S c o m N n  : £8 10s. 
Sonturn S U L P H A ~  (CLAUBER SALTS).-& 2s. 6d. per ton d / d  

SCO~LAND : English material £3 15s. 
SODIUM SULPHATE (SALT C A K E ) . - U ~ ~ I O U ~ ~  Spot, $3 158. per ton 

d / d  station in bulk. SCOTLAND : Ground quality, E3 5s. per 
ton d /d .  MANCIIESTER . f 3  5s. 

SODIUM SULPHI~E-Solid 60/61% Spot £10 15s. per ton d / d  in 
drums; crystals 80/329,  +8 per ton d / d  in cwks. SCOT. 
LAND : For home consumption, Solid 80/62%, £10 5s.; broken 
60/62q E l l  5s.; crystals, 30/32O/ £8 2s. 6d., d / d  buyer's 
worksOdn contract, min. 4-ton l o g  Spot solid 5s. per ton 
extra. Crystals, 2s. 6d. per ton extra. Mnrcnrsms : Con- 
centrated solid 60/62q/ E l l .  commercial, £8 2s. 6d. . 

S o n ~ u ~  ~ u ~ ~ n ~ m . i ~ e a  c$btals ipot, £13 10s. per ton d / d  sta. 
tion in kegs. Commercial spot, f 9  10s. d / d  station in bags. 

SUI~PHATE OF COPPER.-MANCRESTER: f14 58. DeI ton f.0.b. 
Svi.Psun Crtr.o1~1~~.-5d. to 7d. per Ih., aceorking to quality. 

Coal Tar Products 
Arm, CARBOLIC.-Crystals, 84d. to @d. per lb.; crude, 60'3, 

to 2s. aid. per gal. MANCRXSTER: Crystda, lad. per Ih.; 
crnde, Is. I ld .  per gal. SCOTLAND : 60'8, 2s. 6d. to 28. 'Id. 

Acm, C~~sx~1c.-90/100%, 1s. Ed. to 2s. 3d. e r  p l . ;  pale 98%, 
1s. 6d. to Is. id . ;  according t o  specilcatlon. LONDON: 
981100Y Is. 4d: dark 95/97q Is. SCOTLAND : Pale 
99/100?' 1s 3d. to'ls. 4d.'; dark, 9?j99%, Is. t o  1s. Id.; high: 
hoilin :cid' 2s. 6d. t o  3s. 

Flmzo~.-%t wdrks, crude, 9d. to 9fd. per gal.; atsndard motor, 
Is. 31d. to Is. 4d: 900/ 1s 4d. to la 4#d . pnre 1s l i d .  to 
Is. 8d. LONDON : hot&!, 1s; 64d. S C ; ) T L A ~ ~  : ~ d o r , ' l a .  Rd.  

CREOSOTE.-B.S.I. Specification standard, 4d. t o  4fd. per gal. 
f.0.r. Home, 32d. d /d .  LONDON : 3jd. f a r .  North; 4d. Lon- 
don. MANOHESTER : 3:d. to 4id. SCOTLAND : Specification 
oils, 4d.: washed oil, 4ad. to 43d.; light, 44d.j heavy, 4td. 
+n AlA 
.I, ',". 

NAPHTEA.-Solvent 90/160% 1s 6d. to Is. Id. per g a l .  95/160g 
Is. 7d: 99o/ i l d .  to 1; ld. LONDON: Solvent is.  34d. t; 
1s. 4d.t he l iy  l ld .  to 1s. Oad. f a r .  SCOTLAN~ : 90/160% 
Is. 3d. Lo 1s. 3id.. 90/190U/ l ld .  t o  Is. ad. 

~ r P m ~ r ~ ~ ~ n . - ~ u r i ~ d d  crysta?;. El0 per ton in. bags. LON. 
DON : Fire lighter quality. 43 t o  &3 10s.; 74/76 quality, £4 
to £4 10s.; 76/78 qualitv. £5 10s. to $6. SCOTLAND: 40s. to 
5ns.: allizzrd, 70s. to 75s. 

PITCI{.-LONDON : 50s. per ton f.n.h. East Coast port. 
P~1:m1~~.-90/140, 7s. to 8s. 6d, per gal.; 90/180, 2s. 3d. 
'Pn1.uot..-9OY Is. 10d. to Is. 110. per gal.; pnre, 2s. 2d. to 2- 3d. 
~vr.or..-~od$ercinl. Is. I ld .  tn 2s. per gal.; pnre, 28. Id. to28. 2d. 

Nitrogen Fertilisers 
Sllr.l*HA~a OF AMMoNIA.-N~v.. £6 19s.; Dee., £7 0s. 6d.; Jan.,  

1!)3:1, £7 2s. ; Feh.. £7 3s. 6d. ; Mar./June, £7 5s.; for neutral 
quality basis 20.60/, nitrogen delivered in 6-ton lots to farmer's 
nearcst station.- 

CYAN,~MIDE.-K~V. £6 18s. 9d.; Dec., £7; Jan., 1935, £7 Is. 3d.; 
Web., £7 2s. kd.; Mar.. £7 3s. 9d.; Apr./June, 8 7  5s.; de- 
livered in i-ton lots lo farmer's nearest station. 

NITRATE o r   SODA.-£^ 12s. 6d. ver ton for delivery to June, 1935, 
in fi-ton Ints. rarriaee m i d  to farmer's neirest station for ... . .... -~ 

material has& 1~.50/,"or'I60/, nitrogen. 
Y~TR~-CHAT.K.-£~ 5s. per ton to June, 1935, in 6-ton lots carriage 

!,aid to farmer's nearest atation for material basis 15.5% 
l~itrogen. 

roNcs\.Tl<ATKD ~?ODIPT,ITE P B I I T I ~ ~ I R R T ~ ~ ~ . - ~ ~ ~  54. 10 £10 17s. 68. 
per ton according tn prrrrntage of constituents, for deliver? 
1111 to Jm~e.  1036, in 0-ton lnts carriage paid to farmer's 
n ~ n r r s t  station. 

Rrrnn<:~N P H ~ S I ~ H A T ~  P ~ n ~ i w s ~ . ~ s . - £ l O  5s. to £13 15s. per ton. 
lor delivery I I ~  In Joor ,  1936, in 6-ton 'lots rnrriagn pair1 tn 
Inrmer's nbarrst stntinn. 

Latest Oil Prices 
LOXDON, Nov. ~ ~ . - L I N s E E ~  OIL was firmer. Spot, £19 6s. (salall 

quantit,ies 30s. extra); Dec., £17 16s.; Jan.-April, £18; May- 
Aog., f 1 8  7s. 6d.; Sept.-Dec., £18 153 naked. SOYA IIEAN 
011, was firm. Oriental (bulk), Nov.:$ee. shipment, f 14 5s. 
per ton. RAPE OIL WRS steady. Crude extracted, 327 10s.; 
technicrl refined, £2.9, naked, ex wl~&f. COTTON 011. 15.1~s 
drarer. llgyptian crude, £17 10s. refined co~nrnnn ediblr 
£20 10s.; and deodorised, £22, nake)d, ex n~i l l  (small lots 30s: 
extra). T ~ ~ R P ~ N T I N E  was easier. Amnerican, spot, 44s. per owt,. 

HIILL.-LINSEED OIL, spot, qnoted £18 5s. per ton; Nov.-Dec. and 
Jan.-April, £18 2s. 6d.; May-Aug., £ 18 7s. 6d., naked. COTTON 
OIL.-Egyptian crude, spot, £17 10s.; edible refined, spot, 
£19 10s.; technical, spot, £19 10s.; deodorised. £21 IOs., 
naked. PALM KEIINEL OIL.-Crude, f.ni.q., spot, 813 Ills., 
naked. GROUNDNIJT OIL.-Extracted, spot, £9:i; deodorisrd, 
£27. RAPE OIL.-Extracted, spol, £26 10s.; rcfinrtl, E28. 
SOYA OIL.-Extracted, spot, f l t i ;  dendnriscd, $I!). per 1011. 
Con OIT. (industrial), 29s. per rwt. CASTOIL 011. (~~ll:li.~.l,b- 
ceutical), 36s. (id.; first, 91s. 6d.; seeold, 2%. (kl. 1 1 1 ~  cwt. 
'I'III~I'I~N'I~IxI:.-.~III~~~~~II, spot, 45s. $,I. per cwt.  

Forthcoming Events 
LONDON 

NOV. 26.-Institotion of the Ijubber hidl~stry (I~ondon Section). 
"Special l'roperties of Latex." Y. H. Cotton. 7.30 p.m. 
Institutir~n of Mechanical Engineers, Storep's Gate, London. 

NOV. 28.-Institote of Fuel. "Nature of i l ~ e  I'rocesses of Oil 
Ursrking, Water Gas Carburetting and Hydrnge~lation." Pro- 
fessor M. W. Travers. G p.m. 1311rlingtoa Hoiise, London. 

NOV. 28.-Society of Chemical Indnstry (Road n~ld Building 
Materials Group). "Problems A~.isinn in tile T:se of P O ~ O I I R  
Building Materials." R. H. ~ i l s d o t .  "The Merlmnism of 
Wood Decay." Dr. R. A. Rodge, London. 

NOV. 28.-Instit~~tion of Clirmiral Rng~neern (Grsdr~ales nnd 
Stndents Section). "Oil-(;as linel 111 Tintdate Mam~fartnre." 
W. N. Hoyte. London. 

ROv. 29.-Institnte of Vitreous Rna~r~ellers (Sn~~thern Sectinn). 
"Costing for Vitreoos Enamelling." .T. H. Cnnpe. R p.ln. 
British Ir~dnstries Hoese, Marble Art.11, I~~,n<lnn.  

Nov. 30.-Inst~tute of Metals (London Section). Rl~pprr.nnn~.r. 
7.30 p.m. Tliames H o ~ i ~ e ,  Milllranl;, Inndon. 

BANGOR (North Wales) 
Nov. 26.-The Chemiral Society. A (ieneral Review rnl I'oly- 

na<.rliaride Stractore." I'rofessor \V. N .  Hawnlli. (!llelniatn? 
Let , t~~re  Theatre, Universitp College, Hangor. 

BELFAST 
Nov. 30.-Instit~~te of Cl~ernifibry (Jlelfast and 1)istrirt Sevtinn) 

Annual Ilinner. Grand Central Hotel, Ilelfant. 

BIRMINGHAM 
Nov. 28.-Institote of Vitreous Rnamellers (Midland decfinn)~. 

"Costing for \'itrenos Rnamelling." W. Todd. 7.30 p.m. 
Chamher of Commerce. New Street, Birmingham. 

Nov. 29.-Midland Metall~~rglcal Societies. "Directionality in some 
Annealed Non-Ferrous Alloys." R. G. Johnston. 7 p.m. Tames 
\'i'alt Memorial Tnslitete, Rirmingham. 

EDINBURGH 
Nor. 27.-Instit~1tii1n ol the Rnbber Industry (Scotti811 Sertino). 

"l>evelnp~nent I" Moilern R!~bber Machinerg." F .  fliddall. 25 
Charlotte Sqoare, lidinbsrgh. 

GLASGOW 
NoV. 30.-Society of Dyers and Colourists (Scottish Sn,t.ioni. 

"lleaent Chemical nevelopments in Wool Resean:ll." 1)r. H. 
I'h~llips. 7.15 p.m. George Hotel, Buchansn Hlreel. (:lasgniv. 

Nov. 30.-Institote nf Cl~emistry, Society of Chentiral Tn<l~~.;trv. 
Institute of Rritish Foonrlrymen (Scottisl, Sections). "Rei.enl 
nevelnpl~tent in Silicate T31inmels and a Stndy of l l~e i~ .  Indi~nirinl 
Ilses." li. T.:. (Ieisi~~ger. 7.30 p.m. Royal Technical College, 
Glasgow. 

HULL 
Nov. 2'1.-Hull Chemical and Idnginoeviog Soriety. "Prodsrer Oss 

as a Factory Service." "Salne Notes nn Tnflammal~ilit~." R. C. 
(!raven. 7:15 p.m. Monii,ipal l 'e~,l~niral College, park Rlre~l ,  
Hnll. 

LEEDS 
Nm. Q.-Institnte of (:hemistrv iT.eedn Area Section). Annnpl 

general meeting. "Modern' Alvbe~ny-Tost-War Alivancca la 
the Ol~ernintrv nf N a t ~ ~ r a l  Prorh~ctn." T'rc,leasor T. M. Hrill,n~n. 
7.30 1',1n. University, T.eeds. 

HANCHESTER 
Nov. 3O.-Maacl~est~r T,ilerarp and I'l,ilnnopl,irnl Snciel? 

( ( : l~en~~st rv  Section). "('l~emi~,al Auperls r d  T,innlr~~ln 1len11- 
I'artnr~:' l>r. Jnmes Allnn, ?A Crenrgn Sl,reel,, h ln t~r~l~~nler .  
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GLYCERINE 
We supply all grades for pharmaceutical and 
Industrial purposes. May we have your 

inquiries ? 

GLYCERINE, LTD. 
Unilever House, Blackfriars, London, E.C.4 

BRITISH ASSOCIATION OF 
CHEMISTS 

Unemployment Insurance. over iIa,wo p i d  out. 

Legal Aid. Income Tax Advice. Appointments Bureau 

WA& fa prvHnJcvs ro,- 

c. B. WOODLEY, "EMPIRE HOUSE," 
G.R.A., F.I.S.A. 175, PICCADILLY, 

General Secretary B.A.C. LONDON, W.1 

'Pkanr 1 Rs~eut 661 I 
- - .- - . - -- - - -- - - , 

O X  NO. 163" IYill tile nrlnierorls ;tpplicant% mlio B recelrcd no direct r t~~ i i l i~ t~~ i i ca t i r l~~  accept the tli;~nks of 
tlit, :lcli.?rti+er and this intimi~til~li tli:~f t l i ~  p~~iitioli adveltised 
li;~.; Iiern filled. 

~ .- 

BUSINESS OPPORTUNITIES 
(la. per line; minimum charge Is.) - 

NEW Gl.:\ZlKG ,AND 1<~ .4Ml~ l . J . lNG PROClCSSKS 
FOR SALE. 

F OK England, Colonies, Dominions and several other 
countries. Swiss Company wish to sell the sole manufac- 

(\Iring rights of their outstnnd~ng new COLT) ENAMEL 
VARNISH PKOCI.:SSES (I'OK('F:LAIN-T.IKI: GT.A%lS). 
Applicable in the cold on ~irar ly  :in? surface, every metal, 
on building material of any kind. Even seamless glazing of 
1\-;111s possible., Applic:ll)le rven on paper, cardlmard, artifi- 
cial leather, wire, cables, etc. RESISTS WA'I'ISK, ACIDS 
and SCRATCHING. Small costs for installatibn. Great 
hu?iness possibilities. Suitable for formntioli of a new 
Comp;uiy. Only principals having some capital are invited 
to inspect large snniple euhihit at the Director of "Agipa," 
c/o Turner's Hotrl, Guilford Street, I.nndon, \V.C.t (D;lily 
10-1, 3-6 o'clock). 
. - - . . -- 

FOR SALE 
(Yd. per w o r d  miulmum 18 w o r d s  8 or more Insertions lld. per word per 
Insertloo. #,;pence ertla is ellnfged when replies rr; addressed to box 

Nambers.) - 
HARCOAL, ANIMAL and VEGETABLE, horticultural, c burn~ng,  . filtering, disinfecting, medicinal, insulating; 

also lumps ground and granulated; established 1830; con- 
tractors to H.M. Government.-Tnos. HILL-JONES, LID., 
" Invicta " Mills, Bow Common Lane, London, E. Tele- 
grams : " Hill-Jones, Bochurch, London." Telephone : 
3633 East. 

F ILTER PRESS, Dehne, 17 C.I. Plates 24 in. x 24 in. and 
Frames, with Pump 24 in. plunger, nearly new condition. 

C. F. DAVIS, LTD., Hatcham Road, Old Kent Road, S.E.15. 
New Cross 1147. 

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

WANTED 
(Id. per Word' miolmum 18 words S or more insertion8 lid. per word per Insertion. 81;penee extra i8 ciln;ged when telllies ar; addressed to box 

Numbers.) - 
G RINDING of every description of chemical and other 

materials for the trade with improved mills.-THOS. 
HILL-JONES, LTD., " Invicta " Mills, Bow Cpmmon Lane, 
London E. 'Telegrams : " Hill-Jones, Bochurch, London." 
Telephone : 3633 East. 

V D W A R D  RUSHTON, SON AND KENYON (Established 
1855). 
Auctioneers' Valuers and Fire Loss Assessors 01 

CHEMICAL WORKS, PLANT AND MACHINERY. 
York House. 12 York Street. Manchester. 

Telephone: 2517 and 2518 Central, ~anches t e r .  
Telegrams : "Russonken, Manchester." 

And Bardon Chambers, 13 Infirmary Street, Leeds I 
Telephone : 26154. 

OFFICIAL NOTICE 
(Is. per Ibe; minimum charge $8.) - 

THE INSTITITTION OF CHT..MTC:ZT. I:NGTSEI~RS. 
f<SAMTN4'T1ON, Iq,?y. 

Applicntioii forms (returnable zotli I)rrrmhrr, 1934) and 
p;utirulars of the Assori;~te-Mr~iiI~rr~liil~ I<aamin:,tioli fnr 
1935, together n-itli thr M n n n ~ u ~ d u m  rrn " Thr  'TI-:lining nf 
:I ('hemir:ll I.:ngilieer," m:ly bc r~ l~ t ;~ in rd  fro111 the IToli. 
Registrar, I~iititutio!i nf Cliemical ICnginrrr-, A l~ l~ ry  Hoitse, 
\\Trstminstrr, I.ondo~l, S.\V. I .  

PATENTS & TRADE MARKS 
(Id. per word; mlnlmum 18 wards; 3 or mow Inqertlons, lid. per ward per 
tll8ertloo. Blxpencs extra la chrrped when repiles are addressed to b o ~  

Numbers.) 
. -- 

K JNGS PATENT ACENC\-, 1.TD. (R .  T. King, C.I.M.E., 
Regd. Patrnt Agt3lit. C B . ,  li.S.i\., and Can.). Advice, 

Il:uidl~ool;, and  on^. free. 4f) yrs. rrl\.  14O:l Q~reeli 
\'ictoria Street, I.ondoli, I.:.('.J. 'Plionc: ('itv il~fll.  

P ATENTS obtained, trade marks and designs registered, 
at home and ahroad.-GEE AND Co. (Patent and Trade 

Mark advisers to THE CHEMICAL AGE), 51-52 Chancery Lane 
London. W.C.2. Telephone: Holborn 1525. ~stabl ished 
1905. 

R EGINALD W. BARKER & CO. (Estab. 1886.) Patent 
and Trade Mark Agents, 56 Ludgate Hill, London, E.C.4. 

Booklets sent gratis. Phone: City 5140. 

WORKING NOTICES 
(Yd. POI word. mlnlham 18 words. S or more insertions l!<i. per wor,l per 
lorertlon. 81;penee extra is chdged when re~llies are kllressed to h o ~  

Numbers.) - 
HE Proprietor of British l'ntrnt No. rq+,4j4, 11:itcd 

6, 1922, relating to " Improvements in Matrrixls 
for Polishing and Cleansing," i~ drsirous of rntering into 
airangements by rvny of a licenrr or otherrvisr nn reasonal~lc 
tcrms for the purpose of exl~loiting the aln\,r patent ant1 
rn~ur ing  its practical worl<ing in Grrat Rritnin. 11iq11irir\ to 
R. Singer, Strger Boilding, Chirsgo, Illinois. 
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