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value; they may, perhaps, be regarded as somewhat 
minor contributions to a great subject, but that is as 
much as can be expected at a time when all DUr best 
energies are devoted to "doing " rather than to writing 
or talking about what has been and is being done. 
Thus, Sir Herbert Jackson's address, "Some General 
Observations on Glass," is interesting and suggestive, 
but obviously deals only with some of the fnnges of 
the great work on which its a uthor is known to be 
engaged. 

Two subjects of very great immediate interest and 
importance a re , however, dealt with in these journals. 
The first of these relates to refractories. The papers 
by Fearnsides , Davidson, Rosenhain, and Cosmo 
Johns form oart of a special discussion on refractories 
for the glass industry held by the society in Sheffield 
as a supplement or extension of the discussion on this 
subject ina ugurated by the Faraday Society. On the 
basis of these papers the Society of Glass Technology 
was able to formulate the requirements of the glass 
industry in regard to refractories and to submit these 
to a conference on refractories afterwards held in 
London. This activity is of very considerable import
ance, because it is hoped that as ·the result of these 
conferences a "Refractories Research Association " 
may shortly be formed, for the purpose, in the first 
place, of furnishing fresh support and CO..()rdination 
for the various researches on refractories already in 
progress at various centres, such as the pottery labora
tories at Stoke-on-Trent and at the Nationa l Physical 
Laboratory, and also of initiating much-needed addi
tional researches b0th at those institutions and, pos
sibly, elsewhere. The interests of the glass industry 
are most intimately concerned with this whole question 
of refractories-indeed, it is probably not too much to 
say that progress in glass manufacture depends almost 
entirely on progress in refractories. It may be hoped, 
therefore, :that •the of Glass Technology will 
give its best efforts to support this movement for re
search on refractories. Above all, it is to be hoped that 
no spirit of local or provincial jealousy will be allowed 
to interfere with the proper distribution and develop
ment of this work, whether at Sheffield, Stoke, or 
Teddington. 

The second subject of great and immediate scientific 
and industria l interest touched upon in this journal is 
the question of the behaviour of glass in contact with 
chemical reagents and the correlated question of the 
testing of chemical laboratory glassware. This is a sub
ject which, before rgr4, h ad received very considerable 
attention in Germany, and there was a natural tend
ency to look to the work of the " Reichsanstalt" for 
guidance in these matters.. The necessity for produc
ing satisfactory laboratory glass in this country has 
led to a new and independent attack on the whole sub
ject, and it has wisely come to be recognised ·that if 
the laboratory glass industry is to flourish in England 
after the war, it must be reinforced by a n adequate 
system of testing by some recognised institution which 
will afford to the buyer and user of the ware a n adequate 
guarantee of its go<?d The institutio!l and 
or<>anisation for dealmg Wtth a system of testmg of 
thi;, kind are, fortunately, already in existence at the 
National Physical Laboratory, and only need the pro
vision of additional accommodation and staff to allow 
of their immediate application to the whole industry. 

The question of the precise nature of the tests to be 
applied, however, is more difficult. Here, as in all 
cases where the power of prolonged endurance of an 
article or a material is to be tested, it is necessary to 
devise some accelerated test which shall-in a few 
hours or, at most, days-furnish an indication of the 
probable behaviour of the article in ordinary. o_ver 
a period of months or years. In such cases 1t 1s dtffi-
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cult, if not impossible, to reta in similarity ot- propor
tionality in the tests in such a way that the article 
giving the best test shall also be that which gives the 
best actual wear in lise. In t he case bf glassware, in 
which resistance to hot water a nd to acids and .alkalis 
and to such vigorous reagents as ammonium chloride 
a nd ammonium sulphide is demanded, as well as resist
a nce to sudden changes of temperature and adequate 
mechanical strength, the problem .is particularly com
plex-thus a variety of glass specially resistant to hot 
water may not be so resista nt to hydrochloric acid, 
while a glass having a high degree of therma l endur
ance may not be a dequately resistant to water. 

The whole question of the tests to be applied has now 
been syste'lla·tically studied for a considerable time, 
both at the National Physical Laboratory and by a 
special committee of the Institute of Chemistry, while 
two papers, by Messrs. Westwood,. Cauwood, and 
Turner, and Messrs. Cauwood, Enghsh, .and Turner 
respectively, in the present journal, furnish an interest
ing and crmporta nt contribution to the subject. It may 
be hoped that agreement on this matter, sufficient to 
arrive at a working specification for routine testing, 
mav soon be arrived at, and that the National Testing 
Bureau fot Glass may commence its beneficent work 
for the British glass industry at no distant .date. 

X-RAYS AND 'THE WAR. 1 

I T was close on two years before the first formal 
meeting of t he Rontgen Society, just twenty years 

ago, that Rontgen had stumbled, so to speak, :;tcross 
a new type of ·radiation, the wonderful properties of 
which excited the whole civilised world. 

Since then the art of radiography has gradually 
extended into fields once never dreamt of. A present
day development, very typical of the .is the 
detection of contraband m etals, the exammat10n of 
autogenous welds, and the scrutinising of steel and 
other metal castings and plates for faults and blow
holes. Such work demands high voltages and the 
heaviest outputs. Already steel plates more than r in. 
thick have been successfully examined. 

But the all-important use of the X-rays is their 
medical application. Every hospital of any size now 
has its X-ray department, and there are many 
thousands of radiologists-both medical and 
devoting their lives to the has 
improved so vastly as to g1ve the dwgnost1c methods 
of physician and surgeon a facility and exactitude 
never deemed possible at one time. 

In the large military hospitals the great. 
of wounded soldiers are X-rayed. The exammatwn of 
wounds and injuries by X-rays has, in fact , become 
routine practice, whether in the field, by the use of 
the ingenious a nd cleverly designed motor-lorry out
fits, or in the base hospitals. The X-ray h:"s becom.e 
as indispensable as the d1·essing or the splmt, and 1t 
is an essential adjunct in prescribing and directing, 
as well as avoiding, operations. Even sprains are 
radiographd to find whether is any slight bone 
fracture-as there very often JS. 

The X-ray detection of embedded bullet a nd shell 
fragments is now so certain as to be commonplace. 
Bullets and shrapnel are found and removed from any 
part of the body, even from the lung and brain or in 
the region oi the heart. Precise instruments for 
loca lisation in the actual operating theatre are now in 
use, and even during the operation itself the surgeon's 
instrument may be guided to the foreign body. Stereo
scopic fluoroscopy is possible, and if a practical appa
ratus could be produced it would be of incalculable 

l Abridged frofn the Presidential delivered to the ROntgen Society 
on November 6, '9'7( by Capt. G. W. C. Kaye. 
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value to the surgeon and radiologist in their combined 
efforts. 

Unless there is a suspicion of septic poisoning a 
bullet is generally best left alone, but shell fragments 
are us)lally dirty, and the nature of the damage they 
inflict a long their course makes it important that their 
exact position should be known. It is in such cases 
that X-ray stereoscopy attains its fulles t delicacy. For 
example, the location of small foreign bodies near the 
eye, <Jr actually in the eyeball, ca n be carried out to 
the hundredth of an inch . 

. In the case of a fracture the stereoscopic radio
graph reveals the direction of the fracture a nd the dis
position <Jf the broken bone, and so assists the surgeon 
in deciding on the method of reparation. After the 
bone has heen set, the progress of the recovery can 
be clearly followed in the subsequent photographs
whether the parts are joining up, whether new mate
rial is forming. The sequence of radiographs is in
cluded in the record of each case. The total number 
of photographs already taken at the various hospitals 
since the war commenced amount to manv hundreds 
of thousands. Very valuable data will be obtained 
when time allows the radiologist to go carefully over 
a ll the accumuated records of cases. 

The value of the X-rays in diagnosing chest com
plaints has been established again and again in this 
war. This is the case particula rly with incipient 
tuberculosis, where early diagnosis is of great import
ance. Not only the diagnosis, but the treatment of 
tubercula r glands has been attended with considerable 
success. Great attention has been paid in this war 
to the soldier's teeth, and very rightly. Here, again, 
the X-rays are playing their part and dental radiology 
has become an important subject. No more than men
tion can be made of the splendid \VOrk of "opacity" 
radiology, which can diagnose with routine certainty 
diseases of all parts of the alimentary canal. This 
has been of great service in examining Army recruits 
of doubtful medical fitness. · 

A word should be said as to the invaluable results 
obtained fr.om single-flash exp<Jsures, especially in heart 
and lung conditions. Another war development of 
radiology is its emplovment by t he orthop::edic surgeon 
in his efforts to restore damaged limbs . 

But the beneficent effects of the X-ravs do not end 
with radiography. Tl]ey have achi eved· wonderful re
sults, not only in the diagnosis, but a lso in the repair 
of wounds. Amongst the minor tragedies of the war, 
few are more pathetic than the ghastly mutilations and 
disfigurements caused by shell \Vounds of the face and 
head. Manv of our soldiers would seem to be doomed 
to a life o(perpetual misery and humiliation, Lut by 
the wonderful plastic operations of the surgeon they 
can be restored to at least a semblance of their former 
selves. The radiologist's part in such work is to 
render scar-tissues pliant, to depilate hair from the 
scalp and skin concerned, to render the trans
ferred flaps of skin pliant and more adaptable to their 
new positions, and to stimulate generally the healing 
process in both flaps a nd bone. For these purposes 
he employs radiation treatment, either X-rays or radium 
rays. 

In the treatment of septic wounds a nd persistent 
sinuses, the most extraordinary success has resulted 
from a combination of X-rays' and ultra-violet rays. 
Hyperthyroidigm, or "soldier's heart," has been suc
cessfully treated by X-rays and radium rays. 

The electro-therapeutist has also been prominent in 
war work. Countless electrical departments have 
been established in military h<Jspitals throughout the 
country for the treatment of war injuries. Quite .one
half, if not more, are gunshot wounds of the nerves 
with paralysis of the muscles. These C<tSes are sent 
for electrical examination of the injured nerves and 
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subsequent electrical treatment. Many cases of war 
wounds, more particularly those of the uncomplicated 
but ine rt type which refuse to heal, are treated elec
trically. Simple application of a direct current stimu
lates the process of repair, and sluggish wounds at 
once commence to heal. "Trench feet," which 
occurred in. large numbers last winter, receive benefit 
by electrical treatment. Cases of and 
neurasthenia and other functional disorders of the 
nervous system, some of which a re seldom <Jr never 
seen in times of peace, are now being cured in large 
numbers by electrical means. 

And so the story goes on. The .radiologist and the 
radiO-therapeutist have found their rewa rd in the grati
tude of ma ny men to whom they have once more 
made life endurable. 

The outbreak of war found the X-ray manufac
turers, like everybody else, quite unp-repa red. The 
greatest credit is due to them for the splendid way 
they threw themselves into the breach and turned out, 
in record time, unprecedented numbers of outfits for 
the Army. The X-·ray bulb manufacturer was at once 
confronted with the absence of the glass, which Ger
many had hitherto supplied. The English glass manu
facturer had to face the task of producing a uniformly 
good glass which would stand up, without puncturing, 
to the high voltages which obtain in practice. The 
problem was very difficult, but it is gradually being 
surmounted by State aid. In the meantime our Amer
ican a nd French friends came to the rescue. 

It is remarkable how slight have been the changes 
in design experienced by the target tube. He would 
be a bold m an, nevertheless, who would assert that 
the present design has approached fin ality. All X-ray 
tubes are, in fact, extraordinarily inefficient things. 
Under favourable conditions they make use of rather 
less than one part in one thousand of the energy 
imparted ·to the cathode rays. 

The Coolidge tube, first introduced nearly four years 
ago, has been considerably imp-roved in detail, and 
now claims pride of place among X-ray tubes. It is 
not entirely free from defect, and its rays are no more 
homogeneous than those from an ordinary bulb, but 
its elasticity, precision, ease of control, long life, and 
Telativ.e freedom from inverse current make it an in
valuable addition to the radiologist's equipment. Some. 
wonderful output figures have been obtained by 
Coolidge on experimental water-cooled models. One 
tube was run continuously for many hours at 200 
milliamperes a nd 7o,ooo volts, the power input being 
r4 kilowatts, i.e. about 19 h.p. It is anticipated that 
this figure will be shortly increased to so kilowatts. 

It was hoped on its introduction that the Coolidge 
tube would be the means whereby X-rays approximat
ing to the hardest y rays from radium would be 
obtainable. Such anticipations have not been realised. 
In some recently published work Sir E . Rutherford 
describes measurements on the very hardest rays 
emitted by a Coolidge tube excited by close on 2oo,ooo 
volts. In order t<J filter out the hardes t rays present 
he passed them through r em. of lead, the reduction in 

· intensitv being more than a millionfold. The residual 
i rays proved to have a wave-length of about o·o6 A.U., 

which may be compared with Rutherford's latest esti
mate of the wave-length of the hardest y rays from 
radium C-between o·02 and o·oo7 A. U. In other 
words, the Ra y rays in question corresponded with 

generated by voltages between 6oo,ooo and 
2,ooo,ooo-fif!;ures to which no X-ray tube of present
day design could possibly stand up, even if we had the 
means to produce such voltages on a practical scale. 

As to the composition of the X-rays generated by an 
X--ray bulb, we know now that the rays consist in 
general of two groups :-

(a) A continuous spectrum of rays with a sharply 
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defined bound<11ry on the side of the shorter wave
lengths , the position of such b oundary depending on 
the voltage on the tube. 

(b) One or more cha ra cterist ic ra dia tions (of the 
... ], K, L, M, ... series), each approximately homo
geneous a nd characteristic oi the m eta l of the anti
cathode. The higher the atomic weight the more pene
trating the 'radiation in the same series. 

The proportions of (a) and (b) depend entirely on the 
conditions. With very soft tubes a large proportion of 
the radia tion may be wholly cha racteris tic. 

With reference to the spectrum of genera l rays, it 
has recently been shown that the m aximum frequency 
of X-ray which a tube ca n y ield can be readily calcu
lated by a s imple extension of Planck 's quantum 
theory. The relation in question (due to Einstein) is 
Ve=hv, w here V is the vol tage on the tube, e the 
elementary charge on each cathode ray, v the frequency 
of the ha rdest X-ray produced, h is Pla nck's constant. 
e a nd h a re known with considerable .exactness, so 
that we have the means of ca lcula ting very readily the 
voltage necessary to generate a pa rticula r X-ray. In
serting Millikan's latest va lues of th ese constants, \ve 
have 

W a ve-length in A. l:. = 
voltage 

The accuracy of this simple rela tion has been con
firmed experimenta lly over a wide range of volta ges 
in America . It will be not iced tha t t he result is in
dependent of the materia l of the a ntica thode. 

With re fe rence to the charac te ristic ra dia tions, each 
consists of a number of spectra l lines . For these, Ein
stein 's simple law does not h old, a greater voltage 
being required. Webster noticed that the various spec
tral Enes of a series all spring in to b eing together as 
the voltage is increased through the critica l value. 

Through the medium of the X-rays we h ave unveiled 
a few of the secrets of the struct ure of the atom. The 
biggest development h as r-esulted from the discovery of 
the wave-like character of the X-rays. It was Laue 
and his pupils in 1913 who first demonstra ted the 
diffraction of X-rays by crysta ls, but it wa s in this 
country tha t the first real insig h t into the problem 
came. The Braggs' showed how th e crysta l reflect ion 
of X-rays could be utilise d to separa te out different 
waves in a fashion exactly a na logous to the production 
of in terfe rence colours by thin plates . The X-ray spec
trometer revealed both the a tomic spacings of a large 
number of crystals and the absolute wave-lengths of a 
variety of monochromatic 

The work of Moseley stands out pre-eminently here. 
Moseley photographed many cha ract eristic X-ray spec
tra , a nd m easured the wave-le ngth s of the principal 
lines . He wa s able at once t o obta in the verv remark
able and simple re lation now a ssocia ted with his name, 
namely, tha t the frequency of a cha racteristic X-ray 
from any element is proportiona l to the square of the 
atomi c number of the element. This atomic number 
must be di stinguished from t he a tomic wei ght. It de
notes m ere ly the order in whi ch the elem ents come 
when a rranged according to their a tomic weights. 
Thus the a tomic number of hydrogen is 1, of helium 2, 

of lithium and so on. The atomi c numbers follow 
the order of atomic weights except in three instances : 

a nd potassium, coba lt a nd nick el, iodine and 
tellwrium a f"e interchanged. 

The X-ray spectra are revea led as a n extreme type of 
spectra, and are even m ore characteristic of 

the pa rent atom. Later work h as shown that X-rav 
spectra conta in many lines a nd a re much more com
plica ted than was first believe<!. 

Moselev 's work has been extended by others, notably 
by a nd Friman . W e now know the atomic 
numbers of a ll the known elements , beginning with 
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hydrogen a nd ending with a n a tomic 
number of 92. Ea ch of the atomic numbers is repre
sen ted by a n element, with the exception of numbers 
43, 61, 75, 85, and 87, which stand for fiv e elements 
wa iting to be discovered. It by no m eans follows, 
however, tha t there are only five m issing e lements; 
five is a !.ower limit, for we now know that several 
-elemen ts m ay have the same atomic number. Such 
isotopes, as Soddy has called them, cannot be distin
guished one from another by ordina ry chemical or 
physical tests. They are grouped together under the 
one a tomic number in the pe riodic classifica tion of the 

I elem en ts , but, nevertheless, they may, and do, possess 
atomic weigh ts differing by severa l units. I.t is ap
pa rent that the a tomic number is something more than 
a m ere integer; it undoubtedly t·epresen ts some funda-
mental a t tnbute of the atom, and as the work of 
Rutherford a nd others has shown , the a tomic number 
equa ls the excess number of posi tive charges in the 
nucleus of the atom. 

The boundaries of the known spectrum have been 
considerably extended since the wa r brok e out. In 
the ultra-viole t Lyman has extended the region first 
investigated by Schumann to a wa ve-leng th of about 
soo Angstrom units, and Richa rdson a nd Bazzoni have 
very recen tly further extended this to 4 20 A. U. The 
longest X-ray so fa r measured by Siegbahn has a wave
length of 12 A. U. Rutherford has recently g iven evi
dence for believing tha t tbe wave-leng th of the hardest 
1' .rays from R a-C is in the region of I j !Oo A.U . We 
a re thus now familiat- with a ra nge of m ore than ten 
octaves of X- and y rays withou t a break-not at all a 
ba d record fo r so young a subj ect . There still remain 
abou t five octaves to be explored in the region be

-tween X- and ultra-violet rays, a region whtch con
t a in s the cha ra cteristic X-rays of the light elements 
from hydrogen to neon. 

And now to turn to quite a diffe ren t topic. At the 
momen t we a re a ll reproaching ourselves for our past 
neglect of science in this country. W e a re paying the 
pena lty o f our indifference, despite the wonderful adapt
ability a nd resource which this war has shown we 
possess as a nation. The country is slowly learning 
its lesson . · \Villy-nilly , we a re being led to see at last 
that ou r system of education misdirects much genius 
in to u nproductive channels, a nd we a re a wakening to 
the impor tan ce of research, both pure and applied. 

The va lue of applied science to industry is now 
a ccepted throughout the country, a nd British industry 
should begin to feel the benefit, especia lly now that 
the principle of State-aided resea rch is established. 

But we must not forget that it is the pure academic 
resea r ch , unrestricted and unprescribed, which has been 
the prime <;:ause of a ll the radica l changes in industrial 
meth ods. R esearch in pure science is t"arely a ppre
cia ted by the genera l public or m anufa cturer, for it 
cannot be done to order . One must put fa ith in the 
research worker that he m ay continue -to have fa ith in 
h im self. Much of what he will do will be discon
tinuou s and a bortive, but he must not be hampere<i 
by utilitarian notions being continually ra mme d down 
his throa t. If h e does not solve the origina l problem 
he will probably solve some other whidi has sprung
from it, a nd one successful discovery may outweigh 
by far all his failures. 

The equa l importance of the applied resea rch worker, 
who is responsible for turning to account the dis
coveries of the pure investigator, must not be lost 
sight of for a moment. There is no line of dem arca
tion b etween the t wo divisions of research. E a ch in
volves study, hard work, a nd thought. The methods 
of both branches are questioning a nd searching; the 
common end is knowledge, to which there is no 
heaven-sent road. 

What h a s been the rewa rd of the research worker 



© 1918 Nature Publishing Group

NATURE [jANUARY JI, 1918 

in the past? It is the shameful truth that the man 
of science, with few exceptions, has received little or 
no recognition by the mass of the people of this 
country, wh.), unknowing and uncaring, have been 
perfectly content to allow him the status, both social 
and financial, which he himself has modestly sought 
for his everyday life and wants. But the country, in 
its hour of need, has turned to its scientific sons for 
help in its war problems, and has not turned in vain. 
The war is bringing home to the nation the dependence 
of its vet·y existence on science, and a litde good may 
come out of a very evil if publ.ic opinion can be 
brought to realise that the statement is as true in peace 
as in war, a nd that a nation's administrators should 
always include among them suitable men of the 
highest technical and scientific standing, not merely 
to advise, but a lso to initiate and direct. 

- ------- - -- - ----.--

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BrRMINGHAM.-At a special Degree Congregation held 
on Thursday, January 24, the Vice-Chancellor (Col. 
Gilbert Barling, C.B.) conferred the honorary degree 
of Doctor of Laws on Lord Morris, late Premier of 
Newfoundland. 

LONDON.-The followin g doctorate has been con
ferred by the Senate :-D.Sc. in Statistics: Miss 
Kirstine Smith, an internal student, of University Col
lege, for a thesis entitled " On the standard deviations 
of adjusted a nd interpolated values of an observed 
polynomial function and its constants, a nd the guid
ance they give towards a proper choice of the distribu
tion of observations." 

WE learn from the Times that in reply to an inquiry 
as to whether Mr. Andre\v Carnegie would make good 
the damage to the science building at Dalhousie Uni
versity, H:'llifax, N .S., which was originally hi s gift, the 
reply recetved from the trustees of the Carnegie Cor
poration, New York, was that they \vould "consider 
it a privilege to pay for repairing the damage." 

NEW scales of salaries, necessitated partly by the 
increase in the cost of living , have been, or are being, 
drawn up for teachers in primary a nd secondarv 
schools, but so far nothing has been done in London 
towards improving the salaries of technica l teachers, 
salaries which even before the war were a lready too 
low. Failure to do this is, in part, due to the fact that 
no " Fisher grants " similar to those given for elemen
tary and secondary education have been avai lable for 
technical education. A· meeting to consider the 
matter has been arranged by the Association of 
Teachers in Technical Institutions to be held at the 
Polytechnic, Regent Street, W.r, on Saturday, February 
2, at 3 p.m. All teachers in technical institutions, 
junior technical schools, and trade schools (whether 
members of the association or not) are invited to 
attend. 

\VE have received the a nnual report of the committee 
of the Aberdeen Public Library for ·the year rgr6--r7. The 
committee realises that public libraries should prepare 
for the period of reconstruction by providing 
their readers with the most authoritative books in pure 
and applied science. I t is felt that people in a ll depart
ments of industry a re beg-inning to see more clearly 
the value of a thorouj:<h scientific of their 
craft, and that thev will therefore .ask for books which 
contain the most recent information instead of 
content with books which are now out of date. Acting 
upon the 8dv icc of a special sub-committee, under the 
convcnership of Prof. J. Arthur Thomson, the com-
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mittee has discarded a large number of obsolete scien
tific books in order -to make room for up-to-date works, 
including technical books on every handicraft known 
to be followed in Aberdeen. In the Reference Depart
ment of the Aberdeen Library the trade and technical 
periodicals, dictionaries and encyclopaedias, business 
directories, gazetteers and atlases form a "commer
cial library " similar to those which have been estab
lished in Glasgow and Liverpool. The purpose of such 
commercial libraries is to make immediately available 
the best and most recent information as to a ll matters 
affecting trade and commerce. vVe congratu
late the Aberdeen Library Committee upon the steps 
it is taking to increase the efficiency of the library ape! 
to make it a centre for the spread of accurate know
ledge in all branches of industry and commerce . 

SOCIETIES AND ACADEMIES. 
LoNDON. 

Microscopical Society, January r6.-Mr. E. 
H eron-Allen, president, in the chair.-Presidential ad
dress : The Royal Mict·oscopical Society · during the 
great war a nd after. The president gave a revie\Y of 
the war conditions under which the society has met 
since August, 1914, and of such part of the work of the 
society as is ripe for publication in connection with 
the war. He gave an analysis of the work of the 
society's abstractors during the periods rgor-r3 and 
1914-17, and adumbrated a contraction and specialisa
tion of the activities of the society in the future , in the 
direction of the technical optics of the microscope and 
its application to a ll branches of industry and research. 

Linnean Society, January 17.- Sir David Prain, presi
dent, in the chair.-E. S. Goodrich : The restoration of 
the superficial bones of the head of the fossil fish Osteo
lepis. Having shown the restorations of Pa nder, 
Gregory, and Watson, which differ considerably from 
each other, Mr. Goodrich described his own restoration 
of the bones and lateral-line canal system, and directed 
attention to the importance of a n accurate knowledge 
o f the structure of such an early and primitive form 
as Osteolepis, from the Lower Devonian strata, for a 
correct interpretation of the homologies of the cranial 
bones in the higher fishes and in the land 
vertebrates.- J. Britten : Some early Cape botanists.
C. E. Salmon : A hybrid Stachys. The plant originated 
in the author's garden, where previously only S.tachys 
germanica and S. aipina were cultivated; it was iden
tical with S. intermedia [Solander in] Ait. Hort. Kew, 
ii ., 301 (r78g). 

MANCHESTER. 
Literary and Philosophical Society, December r r, 1917. 

-Mr. T. A. Coward, vice-president, in the chair.-W. 
Thomson : Somatose . Somatose is a substance pre
pared by dissolving the refuse from meat which has 
been extracted with water with the view of producing 
meat extract. In South America this refuse material 
was thrown into the sea . . A German chemist found 
that he could dissolve part of this refuse fibrin by 
heating it with water under a pressure of qo lb . to 
the square inch-that is, at a temperature of 320° F. 
By filtering and this solution to dryness 
he obtained a horny mass, which, on pow
dered, constituted somatose. It was held by some that 
the value of som atose as a food could be determined 
bv the amount of nitrogen it contained, and that the 
n'itrod'en equivalent in somatose was equal to the 

equivalent in lean beef. vVith the view of 
determining this, the author considered that it could 
be done only by animals with food con taining 
lean beef on one hand and somatose on the other. 
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