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up of the iron into simpler const i tuents? Mr.  Loclcyer 1 
went on to s ta te  t h a t  the probability that  the elements 
a r e  so  broken u p  by t h e  intense heat  of t h e  lower r<gions 
of t h e  solar atmosphere is increased by finding tha t  Inany 
of t h e  lines seen in t h e  lower regions a re  c o ~ n m o n  to 
more than  one element. H e  did not  believe tha t  the  
bright lines seen a t  the beginning and  end of totality 
which a re  frequently spoken of a s  belonging to  the  revers- 
ing layer correspond to  the dark  lines of the  Frauenhofer 
spectrum. I n  witnessing another total ecllpse h e  should 
concentrate his attention on  two of t h e  b a s ~ c  iron lines, 
and note their behavior a t  the  instant of totality. 

Mr. Rauyard said : I t  is some years since we have seen 
&.It. Lockyer a t  a meeting of t h e  Society. I a m  glad to 
see him here again, not only for t h e  sake of the  very elo- 
quent lecture which he has  given us, bu t  also because of 
the influence which a S o c ~ e ~ y  like this  is likely to  have on  
those who read papers before it. I t  gives a n  opportunity 
of criticising theories and  of asking questions, which is 
no doubt  beneficial to the  person who brings t h e  theories 
forward. Mr. Lockyer h a s  referred to  a theory, which 
he has very widely discussed, with regard to  the  non-
elementary nature oi the  elements, a n d  t h e  evidence to  
be derived from solar observations, I understood hlm to  
say tha t  h e  would expect a greater  hea t  to give u s  a less 
complex spectrum. 

Plr. Lockyer : I never said anything of t h e  kind. 
Mr. Ranyard ; I was about  to  say t h a t  the  reverse ap- 

pears to be the  case. I hope t h a t  Mr. Lockyer will after- 
wards  take t h e  oppor:unity of explaining what  h e  means.  
T h e  spectrum of the  photosphere is very complicated a s  
compared with the spectrum oi sunspots  and  prominences. 
If any  fact needs dwelling upon with respect to  the  sun,  
it is the 'number  of 11nes which cannot  be  matched with 
terrestrial elements, ant1 t h e  complication of t h e  sp:ctrum 
increases a s  you proceed downwards to  the  sun's  limb ; 
t h a t  is, a s  you proceed from cooler to  warmer  regions. 
I n  t h e  region of the  Corona, very few lines have been 
observecl ; t h a t  may be, it is true, because of their faint- 
n e s s ;  bu t  with t h e  exception of t h e  hydrogen lines, the 
lines seen in the  spectrum of the  Corona, which, of 
course, is much  cooler than  the  reglon oi the  chromo- 
sphere, d o  not  correspond to  known lines of any  terres- 
trial element. T h e r e  is, of course, a n  enormous fielcl for 
s tudy here ; but t h e  fact which I want  to  point out, is 
tha t  you d o  n o t  g e t  a simplified spectrum in  t h e  s u n  with 
greater  heat ,  and  if t h e  facts which Mr. Lockyer h a s  
referred t o  with regard to t h e  common lines in the  spectra 
of different elements a r e  to  be relied upon,  it will not fo!- 
low tha t  t h e  common lines correspond to  t h e  similar 
parts  of t h e  two elements, an(l  tha t  t h e  other lines corre- 
spond  to mere overtones, given out  with greater  heat. 
B u t  I shoulcl like to  ask  Mr. Lockyer whether h e  h a s  
taken note of t h e  observations of Professor Young,  who 
h a s  examined these lines common to t w o  o r  more ele- 
ments  in tne  solar spectrum with great  dispersion, a n d  
h a s  found tha t  they nearly all break u p  into double lines 
or g roups  of lines. I think out  of fifty-seven lines all but  
four were shown to  h e  t h u s  broken up,  a n d  there w a s  
some doubt about  these four. 

Mr.  Christie said : Slrnilar observations to  those which 
Mr.  Lockyer has  described with regard to t h e  spectra of 
Sunspots have been made  a t  Greenwich, a n d  without 
adopting his  theory, 1 may say t h a t  o u r  observations 
agree  with those which have been m a d e  by Mr. Lock- 
yer. W e  have not  confined o u r  attention merely to  the 
~ron-l lnes which a re  thickened in t h e  spot spectrum. Hut 
w e  perfectly confirm what  Mr. Lockyer says, namely tha t  
in t h e  spectrum of one spot there is one group  of iron- 
lines thickened, w h ~ l e  in the  spectrum of another spot, 
there will be a n  altogether d~fferent  g roup  affected. 

TERRESTRIAL Frencli Governlnent are & I A G X E ~ I S I I . - T ~ ~  
about to establish an obseryatory for terrestrial magnetism 
at Cape Horn.  

A NE\V D I S C O V E R 1 7  I N  PHOTOGR!\PI1Ti. 

At the last meeting of the P h o t o g r ~ p h i c  Society of Great 
Britain, Mr. L. Warnerke described the d i scove~y lie has 
recently patented. The discovery he said consistetl in the 
fact that a gclatine plate submitted to pyrogallic acid be- 
came insoluble in those parts acted upon by llg!lt, exactly 
in the same way as gelatine mas acted upon uy chromic 
salts, the insolubility being in proportion to the amount of 
light and the thickness ot the gelatine. This property he 
proposed to utilize in various ways. The drawback in trie 
ordinary gelatine process was that unless the exposure were 
very accurately timed there was considerable dauger of 
over-exposure, and,  as  intensification was vtry ditiicult, 
pictures by the gelatine process were oIten inferior tu those 
by collodion. By the new process he was, however; able 
not only to intensify, but also to overcome the drawbaclis 
arising from over-exposure. The latter he effected by using 
the emulsion on paper. H e  had found that no matter how 
much the paper mas over-exposed the picture-provided 
the developer was restrained sufficiently-was not injured, 
while in the case of the emulslon on  glass there wds not 
only halation of the image, but a reversal also. The trans- 
fer of the image frolri paper on to the glass was a vely easj- 
matter. The paper was immersed in water and placed in 
contact with a glass plate. The superfiuous moisture was 
removed bya squeegee, and the paper could then be stripped 
off, leaving the tissue on theglass. Hot water was then ap- 
plied, wliich dissolved all the gelatine not acted on by light, 
together with the free bromide or soluble salts, and the image 
was left upon the glass in relief. Interisification he effecttd 
by mixing with the emulsion a coloring non-actinic matter, 
whicli was not affected by silver. Amline colors he had 
fou;:d answered the purpose, and in tliat way special emul- 
sion for speclal purposes could be prepared. Iha t  method 
of preparation he ~houglit would be especially suitable for 
magic-lantern slides. He claimed for his discovery tliat by 
it relief could be obtained far more easily than by the or- 
dinary bichromatised gelatine, and therefore it mas espec- 
ially suitable for the IVoodbul-ytype process. By mixing 
emery-powder with the emulsion it was rendered ht for LII-

gravinj  purposes, and by a combination with vitrified colors 
the image could be burtlt in and so mas adapted for 
enamels. In the ordinary methods of producing enamels 
froln carbonised gelatine the latier, from the ditliculty of 
burning 'lt without the formation or bubbles, mas a great 
source of trouble. fly using a suitable ernnlsion, however, 
so  llttle gelatine might be employed that this drawbaclt was 
overcome. The process could also be adapted for collotype 
printir~g. I n  the course of his remarks, hlr. \Varnerlte 
demonstra~ed the removal of a gelatine picture produced 
by his method from paper on to glass, and showed that the 
mere immersion and washing in hot water fixed the picture 
by the dissolving of the gelatine unacted upon by light, 
which thus carried away the free b r o m ~ d e  of silver. In  con 
clusion, he stated that the sensitive paper could be used in 
the camera in lengths wound on  rollers, and exhibited a 
camera which he had made for the purpose. 

Captain Abney, after some remarks In reference to hala- 
tion and reversal of the Image, remarked that in the pro- 
duction of enamels by hlr. LYarnerlte's process there was 
some danger of the silver producing the well.known yelisw 
colour which spoilt so many vitrilied photographs. Tile 
discovery made by Mr. Warnerke was a most Importan 
one, and in regard to Woodburytype, really opened u p  quite 
a new era. Mr. W. S.Bird endorsed Captain Abney's re 
marks a s  to the value of the process. T o  be able to pro 
duce gelatine negatives without the fear of the yeliow stain 
was a great boon, and the only point was whether photo-
graphers would take the trouble and risk in the necessary 
transfers. As to its adaptab~li ty to Vcoodburytype, there 
could not be the slightest doubt .  The great difhculty was 
to obtaltl the necessary rel~ef,  and he kriew uf a company 
which had recently gone to a great expense to fit up t h ~  
necessary machinery, when Mr. Warnerke mas able to give 
them what they wanted at a merely nominal cost. 

Mr. T. Scbastion Davis also reterred to the importance 
of the discovery, and suggested that by the useof tile emul- 
sion on paper a landscape might be photographed in whicli 
the clouds and the foreground might be rendered with 
equal truth, instead, as  was too often the case, of the sky 
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being over-exposed, Mr. T. B3las inqutred whether Mr. ' are connected withthis fixed dynamo-machine, By one of 
Warnerke had tried adding bichromate of potash to  his them the current flowing out is conveyed to the mid-rail of 
emulsion. The  addition of brotnide of silver in the case tlie railway, to which it is attached by an iron plate bolted 
of acarbon print was supposed to increase its sensitiveness, on. The  second or return wire is attached to the exterior 
but  whether it did so he could not say. 11r. Warnerke in , rail of the railway. Tlie mid-rail is supported upon wood 
the course of his repljl, said he had not found the yelloiv blocks, and is thus in a certain degree insulated. Beneath 
colour spoken of by Captain Abney, in the enamels which the electrical locoti~otive a brush of iron wires sweeps the 
h e  had made. I t  was possible to eliminate all the silver by 1 mid-rail, and the electrical cnrrent is thus talien u p  into the 
the use of ferric sd ts .  With regard to Mr. Davis's sug- locoinotive, where it passes through the mounted Siemens 
gestion, he was afraid h e  must t )row cold ivrter upon it, machine ~vitllin it, tile large bobbin of whicli is thereby 
for  he did not think it could be realizsd unless he used a caused to revolve, and the current passing away by the 
developer for the clouds different from that used for  the : wheels of the truck to the exterior rails of the road, is con- 
foreground. H e  had not trizd bichi-omate of  as veyed back to the stationary dynanlo-maclii~~e. As  the 
mentioned by Mr. Bolas. current thus circulates, and the bobbin of the mou1lted 

machine revolves, it drives the four wheels of the truck as 

E S T I L I A T I O N  O F  F A T  I N  M I L K .  
the locomotive moves on,  hauling after it a load of nearly 
three tons with ease at the speed we have named. 

The plan I adopt is as  follows :-10 grms. of milk are 
-. 

evaporated in a platinum boat (of suitable construction), to 
near dryness (to complete dryness if you wish to determine N O T E S .  
the total solids) in the water-bath; the boat is now inserted 
in to  the tllbe (which is a little cot- IN'ERXAL DISCHARGES OF E L E C ~ R I CCONDESSERS.-
ton-wool and a in narro,v of tile B.Vi1lari.-Theauthor's conclusions are that the heat 
tube), and then connected to an upright Liebig's co11denser, by the internal discharge m!J' be ne=lected i n  
A small tarred flask is now fixed on to end of ex- of feeble discharges; beyond certain limits it msnifests 
traction tube (so to ~ o o  c, c ,  containing etller. ~h~ itself and increases very rapidly with the discharges them- 

is evaporated by means of hot water, alld \"lien selves ; thus the first means to augment this internal heat is  
cie~ltly condensed in the tube above, so as to coull,letely to nlalte use of jars charged to a very high potential. T h e  

cover the lJla:illum boat, the stopper of t u b e  internal discharge is sensibly augmented if the exterior 
is turned and the ether allowed to renlain for  about six is produced 	 of z0 3O mm. 
hours or all night if convenient. All tllat llolv to in diameter;  it decreas:~, on the contrary, by  almost one-
be done is to cautiously open the stopper and allow if the spark is talrell a point and o n e  the 

oil to  flow illto tarred flask ; boil etller re- , Ttie inverse is the casa for the heat produced by the exter- 
peatedly until extraction is complete. Discollllect the / nal exciting spark.  For a given charge the internal dis-  
flask, evaporate tile e t ~ l e r  dry, and Tveigll oil, ~l~~ charge increases if the inner colt ing of the j;lr is dimin-

platinum boat may also be taken from the extraction tube, i shed~  

dried in water-bath, and weiglled, wllicll will give the solids 

OX TIIE cHANCEsTaTEIy THC N ~ ~
OF
not fat, then ignited and weiglled, and we have the ash. If BoRHooD OF THE CRITICAL POIKT OF TEI IPERATLRE, -~ ,there i s  any doubt  in mind Operator that the 1 Caiiletet alld P. Hautefeuille-The authors retnarlr that
ether has not beell able to pelletrate the residue, after there 1 
have been several estractions made, the boat may bc with- cr i t ica l  poillt there  are witllessed for very slight 

drawll from the extraction tile residue detaclled from 4

! 	 variations of temperature, phe:lomena \vllicll have led All-  
drews to regard the gaseous and the liquid states as distant its sides by means of a small platinutll spatula, and the 	 terills of one and  same state of ma t t e r  which maywhole again returned to the extraction tube, and the opera- 

tion of extraction repented. When the extraction has been 	
f rom o n e  to the by a s;ries of c,langes.
I t  is impossible to k n o w  what is tile state of ma t t e r

collducted as described, there is 110 fear of any fat being gives rise to  the  moving and  wavey stsize which dis-  left undissolved in the residue. The  following duplicate place above on operating in the analyses are the results I have just obtained fro111 a sample vicinity 3f tile critical point .  A slow decrease o f  pressureof milk I have reason to believe is genuine or unadulter- i 	 often shows if a tube i s  filled with a liqllid or a gas, for  in  
ated. The amount of milk operated upon was 10 grnls. 
Specific gravity, 1027'3. 	 the latter case tile release gives rise to a general inist and 

to liquid d r o p s ;  but this procedure furnishes 110 clue to 
To'al solids.. . . . . . . . . . . . . . . . . .  ro.z++o 10.2448 the nature of these strize. The authors have overcome this 

Fat. . . . . . . . . . . . . . . . . . . . . . . . . . .  1.9940 2.3001 difficulty by coloring carbonic acid with the blue oil of gal- 

Sollds not fat.. ................ 8.2500 8,2+47 banum. They have found that these undulatillg strize dis- 

Ash..  .................... . . . . .  0.69~0 0.6963 solve the oil, and are co~lsequentlv produced by liquefied 


WILLIA~IJOHN SO^, F.I.C., F.C.S., k c .  carbonic acid. They conclude that.matter does not pass by 
insensible degrees from the l ~ q u i d  to the gaseous state. 

THE E L E C T R I C  RP, ILWAY.  
O N  THE ACTIOXOF T.IE SCLCYIUAIRADIOPHONE.--11.E .  

Une of the novelties at the Crystal Palace, London,  on  Mercadier observes that the sounds produced in the selen- 
Easter hlonday, was the openillg of an electrical railway, 	 iutn receivers which he has studied result chiefly from the 
constructed by the SociCtB Anonyme d'Electricit8 of Bras-	 luminous radiations. The rays of the spectrum act from 
sels, on the Siemens system. O n  the upper terrace of the 	 the limit of the blue, on  the indigo side, as far as  the ex-
Palace grounds,  overlooking the charming scenery of treme red, and even a little beyond the red. Tlie indigo, 
~ y d e n h a m ,a miniature circular line of  railway, consist i~lg violet, and ultra-violet rays are without perceptible action 
of three lines of metals, has been laid down, surrounding in the conditions under which he has experimented. The  
one of the ornamental ponds, and a small wooden llut maxitnum effec~ is always produced in the yellow portion 
erected beside it as  a passenger station. O n  this railway, of the spectrum. Radiophones wlth glass tube-receivers 
which is about 300 metres in length, and has a gauge of containing air, In contact with a smoked surface, give a dif- 
about 50 centimetres, or 19 inches, between tile outer rails, ferent result, the action being principally t1iermic.-Co~iz]fts I 

stands the electrical locotnotiue. I ts  length is about f o u r  	 XL,IL~Z'ZLS. 
feet ; its breadth about a metre ; its height about a s  much, 
and its weight some threequarters  of  a ton. I t  is, in fact, LAW RELATING TO C.'r~~ils.-L'EZe't'~ti~icitBsays that there 

a Siemens dynamo-electric machine, neatly boscd  in, and is some idea of appointing a co~u~i l i s s ion  
to inquire into the 
mounted on a truck with four  metal wheels, and providcd 	 state of international law relating to submarine cables. 
with a break and alarm bell f o r  its control by the man in 	 'The Minister for Foreign affairs in France, 81. St. Hilaire, 
charge. A stationary engine of about eight horse-power 	 has stated that, in case the forthcoming Congress of Elec- 
nominal, in a shed about thirty pnrdsfrom the railway line, 	 tricians should arrive at any decision on the subject, he 
drives a stationary dynamo-electric machine, fro111 which 	 will send a circular to the various Governlnellts suggesting 
tlie electro-motive current is  primarily obtained, Two wires 	 the holding of an international cotiferetice. 

~ ~ 


