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bine working in series. The high-pressure turbine 
is of the impulse type, and coupled by means of 
flexible couplings and pinion to the starboard first 
reduction wheel. The low-pressure turbine is of the 
reaction type, and coupled in a similar manner to 
the port first reduction wheel. The first reduction 
wheels arc mounted on pinion shafts working into the 
second reduction wheel, which is connected direct to 
the thrust shaft with a thrust block of the pivoted 
type. The total shaft horse-power of the installation is 
2900; the speed of the propeller is 78 revolutions per 
minute, and each turbine has a speed of 3500 revolu-
tions per minute. The gearing is atTanged to give 
the following ratios:- --From turbines to first reduction 
wheel, 7·9 to I; from tirst reduction gearing to sec01;d 
reduction- wheel, 5·7 to r; and total reduction rnt10 
is 45 to r. The wheels an:l ptntons -:re of th(' usual 
double-helical type; the first reductwn wheels ar<' 
made of cast-iron with wrought-steel tyres shrunk on; 
the second reduction wheels arc of cast-iron with cast-
steel tyres shrunk on; all four pinion.s are of nickel 
steel. The axial pitches of the teeth m the first and 
second r-eduction are 7/12 in. and r in. respec-
tive!\'; the angle of helix is 30°. 

January, I919, issue of the quarterly 
list of second-hand instruments for sale or h11·e pub-
lished bv Mr. C. Baker, 244 High Holborn, W.C.1, 
has beer1 received. Several new pieces of apparatus, 
which Mr. Bnker can still supplv, are included in the 
list and are suitablv distinguished. Readers who may 
require surveying instruments, telescopes, 
spectroscopic apparatus, or physical npparatus of. a 
general kind should <>xamine this compn•hC>nsJw· 
catalogue. 

OUR ASTRONOMICAL COLUMN. 
CoMETs.-M. Fav0t has calculated th0 follo\Ying 

extended ephemeris "of Borrelly's co.met f01· 
midnight; it should be observable w1th powerful rnstru-
ments for two or three months :-

R.A. N. Decl. Log r Log-"\ 
h. m. .s. 

o3 March 2 7 9 33 56 
0 7 17 51 63 17 0·264))3 o·o9R27 

IO 7 26 25 62 34 
14 7 35 13 6! 49 0·27JIJ 0· I3347 
!8 7 44 7 6! 
22 7 53 3 6o 10 0·28939 0·16706 
26 8 I 59 59 I7 
30 8 IO 54 sR 22 0-30146 O·IfJ()IR 

.'\pril 3 8 I9 40 57 26 
7 s 28 31 s6 2R 0•3 1 333 0·22992 

II R 37 II 55 2R 
I.) 8 45 42 54 28 0·32496 0•25932 
19 8 54 6 53 26 
23 9 2 2T 52 24 0•33635 0·28748 
27 9 IO 29 .)T 21 

May I 9 r8 29 so TR 0•34748 0•3144.\ 
5 9 26 22 49 14 
9 9 34 4 48 IO 0•35834 0•34020 

Lick Observatory Bulletin No. 320 contains an 
elliptical orbit of comet 1918d (Schorr) mlculated by 
Mr. H. M. Jeffers from ohsNvations on November 25 
and December 3 and 7, 1918 :-

T=If)I8 Oct. r6·442 G.M.T. 
w = 285° 37' o"} 
.\1,=118° 32' 38" I9r8·o 
1. = 5° If)' s8" 

1> = 25° 35' 14" 
log a =0'5T2I36 

,_,. =6os·o66" 
Period= s·8641 vears 
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The time of perihelion is decidedly later, and the period 
shorter, than in the Cop nhagen orbit. 

"AKNUAIRE" OF THE BURE.Uc DES LONGITUDEs.-This 
most useful little annual is so widelv known that it is 
unnecessary to give an account of main features. 
The essays vary from year to vear ; those in the 
present volume are : (I) The figures of relative equili-
brium of a rotating homogeneous liquid, by P. Appell, 
and (2) The determination by interference of the 
diameters of heavenly bodies, by Maurice Hamy. 
( r) Treats the subject from an historical point of view, 
beginning with MacLaurin's ellipsoids of revolution, 
going on to those of Jacobi, with three unequal axes, 
then the tracing of the connection between these two 
classes and the investigation of the points of bifurca-
tion; this kads on to tl1e alternate direction of possible 
bifurcation, namely, the pt>ar--shaped figur<'s investigated 
bv Liapounoff and Poincare, many of which are illus-
trated in the text. Finallv, the question of stabilitv 
is dealt with, and the remarkable property of its inter-
change from one class of figures to another at the 
points of bifurcation. There is a very full biblio-
graphy. (2) Shows how the real diamelPrs of such 
bodies as satellites and minor olanPts ma\' be inferred 
from a stuc\v of their interference fringes. The fol-
lo\ving deter-minations (reduced to distance unity) are 
given as specimens:- To, 4·<)0 11 ; Eur·opa, 4-35"; Ganv-
mcde, 6·4011 ; Callisto, 6·.=;s'1 ; and Vt>sta, 0·5411 , or 250 
miles. The author consic\C'rs that \vith the Mount 
'Vilson roo-in. rf'flector it might be possible to deter-
mine the angular diameters of 1st magnitude stars. 

THE CHEMICAL DETECTION OF STRAIN 
IN IRON AND STEEL. 

T HE ninth volume of the Carnegie Scholarship 
Memoirs of the Iron and Steel Institute con-

tains an account of an investigation on the above 
subject by Messrs. Whiteley and Hallimond, of the 
South Durham Steel and Iron Co. The research 
arose out of an observation made in the course of 
experiments in connection '"ith th(; Eggertz test for 
combined carbon made bv one of the authors. On 
examining the composition of the gases evolved when 
samples of steel were dissolved in dilute nitric acid, 
the authors noticed that the nitrous gases given off 
differed considerably in their proportions in the case 
of different samples. They were at first inclined to 
think that these variations were due to the influence 
of other elements, suc_h as carbon and phosphorus, 
which are always present in steels. Later work, how-
ever, showed that the chief cause of the variations 
was the particular mechanical treatment to \vhich 
the different samples have been subjected. 

The paper is divided into two parts In the fi1·st 
the author; discuss in some detail the chemical 
reactions involved, and the analyses of the gases 
formed when iron is dissolved in nitric acid. In the 
second thev describe the changes in the reaction pro-
duced bv mechanical work on various iron and steel 

and show how the effect can be used 
to measure the prog1·essive removal of cold work on 
annealing. 

The reaction between nitric acid and various metals 
has been the subject of numerous investigations, 

which may be mentioned those of Veley, 
Divers, Montemartini, and Stansbie. These researches 
deal mainlv with copper, while iron has received much 
less attention. The authors point out that a variety 
of reduction products is obtained by the solution of 
metals in nitric acid. Nitrogen peroxide, nitric and 
nitrous oxides, nitrogen, ammonia, hydroxylamine, 
lwdrogen, and hvdrazine have all bPen obtained in pro-
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portions which depend on the metal used and the tem-
perature and concentration of the acid. The complete 
analvsis of such a mixture is both difficult and tedious. 
In the case of iron, however, the last three o-f the 
gaseous products just mentioned. have not been de-
tected, and the chief products requiring estimation are 
nitrogen peroxide, nitric oxide, nitrogen, and am-
monia. 

The authors describe a method of collecting and 
analysing the gases yielded by a 0•30 gram sample 
dissolved at 100° C. Under these conditions they 
assume that the whole .of the iron is ultimately con-
verted into ferric nitrate. They discuss the primarv 
and sec-:Jndary reactions which they consider occur; 
and, in particular, the interchangeability of nitrogen 
and ammonia with nitric oxide and nitrogen peroxide 
is shown. They find that the rea ction of pur(> 
iron undergoes an almost discontinuous change 
at a certain acid strength (about 24 grams per 
roo c.c.), and that much of the nitrogen and am-
monia is replaced by nitric oxide and nitric pemxide 
as the acid strength increases from 23 to 25. These 
are the two main groups of products, and thev find 
that the ratio between the iron equivalents given bv 
the two groups is approximatelv independent of the 
secondarv reaction between the members of each 
group. By plotting as ordinate the weight of iron con-
sumed in forming nitrogen and ammonia, and as 
absciss<t the acid strength in grams per reo c.c., a 
characteristic curve is obt’lined which thev term " the 
reaction curve," and this expresses the principal 
featu re of the reaction. 

In the second part of their in\Cestigation the authors 
examined in several typical cases the relation between 
the reaction curve and the degree of strain in the 
sample, and found that the curves are always shifted 
to the right with increase in strain. \Vit•es deformed 
by twisting yielded progressively. advancing reaction 
cun•es. and measurable changes 1n the gas analyses 
were found to be produced by a n amount of 
which, if developed as heat, would not raise the tem-
perature of the material 1° C. Similar curves were 
obtained with drawn wires. The results a1•e inter-
preted by the authors as indicating that cold \Yorking 
takes places in two stages: (1) The elastically stressed 
crvs ta ls are brought into an interlockf’d condition; 
arid (2) the crystal structure is then prof(ressiveh• 
broken up with the production of amorphous material. 

The method has been used bv the authors to investi-
gate the removal of cold work -from iron by hea! treat-
ment, and in the case of the sample used 1t was 
found to be complete at 520° C. The results described 
are of considerable interest, and the method appears 
to be one of decided promisf’ . H. C. H. C. 

THE MINISTRY OF HEALTH BILL. 

be fairly easy. Even as regards the place to be taken.. 
by the Insurance Commissioners, there is less reason 
for dissatisfaction, and concessions no doubt have 
been made by the various bodies and individuals con-• 
cerned. Speaking generally, the measure is a hope-
ful one, and inspires the feeling that we are well on 
the way to the establishment of the Ministry. 
The tone adopted by Dr. llddison is significant of 
this a lso, as is the translation of Sir George Newman 
to the Local Government Board, a nd the granting-
to him of the title of " Chief Medical Officer," with 
the status of a Secretary of the Board. 

One part of the Bill which has been carried over 
unaltered from its predecessor is that relating to the 
appoin tnwnt o f consultative committees, and Dr. 
.\ddison, bv his utterances. has shown himst"lf to 
be firmlv \vedded to this idea, and expectant of re-
sults of great value from the work to be done bv 
thcsP bodies. Doubtless he has every right to b  
hopeful. The Consumers’ Council at the Ministry 
of Food, which mnv be regardf’d as more or less 
analogous, though It was occasionally snPf’r{’d at, 
must hav e> assisted the .Foodr Controlkr ronsiderablv. 
There is no reason to suppose thnt thP \1inistrv of 
Health consu ltative committees will hr anv less help-
ful. Indeed, since thev are to consist of car.rfulh-
sPI{’ctPd experts on matt•ers having a henring on 
national hE’alth, thev are almos t bound to be more 
valuable. In anv event, the consultative committe<’ 
idea has this to recommend it: that it will popularise 
health work. The committees will serve as a most 
<’ffective link between the Department doinz the "-ork 
;mel those for whos<’ benPfit thE’ work is dortf’. ThP 
D epartment and thP workers will he less cloistPred; 
thE’ workers and those who nn_’ worked for ’vill be 
more intimatelY :1ssociatPd. The public will see and 
heat- of what is bein,!! done . and will camP to 
rE’oog:nise the necessity for assisting- in. nnd taking 

of, the efforts made. So far there have 
bPen few commPnts on the Bill, but on 
the \\’hole tlw reception has been entire ly favournblP. 

FORTHCOMTNG BOOKS OF SCIENCE. 
i\GRICULTURE AND HORTICULTURE. 

A. and C. Black. Ltd.-Black’s Gardening Dic-
tionary, edited by E. T. Ellis. Afacmillan and Co., 
Ltd.-Science and Fruit Growing: Being an Account 
of the Results obtained at the Woburn Experimental 
Fruit Farm since its Foundation in 1894, the Duke 
of Bedford and S. Pickering. John Murray.-Hints 
to Farm Pupils, E. \V. Lloyd. 

ANTHROPOLOGY AND ARCH.!EOLOGY. 

john Murray.-Travels in Egypt a nd Mesopotamia 
in Search of Antiquities, J886--1913, Dr. E. A. Wallis 
Budge, 2 vols., illustrated. 

BIOLOGY. 
T HE text of the Ministry of H ea lth Bi1l, already 

noted as having been presented to the House 
of Commons on February 17, has since been pub. 
lished. As foreshadowed bY Dr. Addison in his 
speech to the members of the Medical Parliamf’ntary 
Committee, prior to its introdu ction, the Bill differs 
little from the measure originally presented to the 
last Parliament. That it does differ to some extent, 
however, particularly in bearing signs of having been 
worked at and polished, is worthy of mention. The 
new Bill carries the stamp of fin a lity, and suggests 
th<tt most of the State Departments performing health 
fun ction s- the Local Government Board, the Board 
of Educabion, and the Insurance 
f’Specially- have arrived at arrangements more or 
less agn>eable to all parti es. The position as be-
twf’en th e- two first-named, for example, is shown .to 

A. and C. Black, Ltd.-A new edition of Studies 
in Fossil Botany, Dr. D. H. Scott, illustrated .. 
Blar::kie and Son, Ltd.-Li.fe and its Maintenance: .’\ 
Symposium on Biological Problems of the Day, Prof. 
vV. M. Bayliss, Dr. F. G. Hopkins, E: Margaret 
Hume, Prof. A. R. Cushny, K. J. J . Mackenzie, 
Dr. E. J. Russell, R. G. Scapledon, A. S. Horne, 
Pt-of. S. J. Hickson, A. G. Tansley, Lt.-Col. M. 
Flack, R. C. Maclean, Prof. F. W. Oliver, Dr. H. M. 
Vemon, and Prof. H. Kenwood. P. Blakiston's Son 
and. Co. (Philcuielphia).-A Classbook of Economic 
Entomology, Prof. VJ/. Lochhead; Outlines of 
Economic• Zoology, Prof. A. M. Reese; The Elements 

1 of Animal Biology, Prof. S. J . Holmes. The Cam-
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