
tirely unknown portion of the spectrum extends about four 
times a s  fa r  f rom the most refrangible l ine hitherto photo- 
graphed ( the  aluminum line 1,8521, a s  that  l ine is beyond 
the blue hydro get^ line nf l r 7 - r p length 4,861. The interest 
i n  these researches is, thert.,. , 1 ery ;. . ~ n dit seems as  
though the  l imit  of the radiations might  only be read,, : 
~vhet lwe can detect tliem in the universal ether itself, un- 
affected by a trace of a n  absorptive medium, and  with pho- 
tographic plates of special chal-acter. 

The ordinary plates do not serve for  work of this kind. 
The plates used by N r .  Schutnann are  specially made by 
hinlself, and are  peculiar in  possessing great sensitiveness to 
the ultra violet rays, but relatively very little to the light of 
the visible spectrum. Because of this insensitiveness to the 
visible spectram, the plate acts toward the  ultra-violet pre- 
cisely like one exposed to fil terecl light,  from wliich al l  the 
rays have been absorbed, which, a s  diff~ised l ight  in  the  
spectrograph, mould tend to cause fogginess of the picture. 
Such is tlie eifect when a n  attempt is niade to photogrrph 
the ultra-violet spectruni with an ordinary plate; for, before 
the ultra-violet rays have affected the plate, or produced a 
distinct image, the plate is fogged al l  over by  the diffused 
light.  The method of ~na l i ing  the  new plates is not yet  pub- 
lished, because the investigations a r e  not yet completed nor 
ready for publication. 

Photography i n  a vacuum presents sonie difljculties and 
requires fa r  greater care than under  ordinary conditions, 
even under the most favorable conditions the  photographic 
effect of these extremely 'efraagible radiations is relatively 
so very weak that on many  plates prepared according to the 
new method it  was difficult to establish even the existence 
of the vibrations of the shortest wave lengths. 

W e  may look forward with the grealest interest to  the 
early publication of full  details and results of this rnost 
skirfully conducted investigation, mhicl-i has so greatly ex- 
tended the known limits of the invisible spectrun~.  

cent of aluminium follows the ordinary rule. These alloys, 
i t  should be added, have  the  most brilliant colors. The 20 
per cent alloy is a brilliant ruby i n  tint,  whilst those con- 
taining greater perdentages of aluminium are  p u r p l ~  in hue. 

Wi th  the aid of the ovv-hydrogen b l o w p i ~ e  and  If. Le 
cG s I* - ' ,* I .,ietel, *ti : ~ L ~ L L C ,  * l r  ;aP1 how a large 

audience the peculiarities of the cooling cur iis of several 
metals, and also to measure the fusing points of some of the 
most refractory of them. Indeed, he succeeded in fusing 
iridium, uslng for the purpose the electric arc, the  thermo- 
couple employed as pgrometer consisting of a rod of iridium, 
and a rod of an alloy of the same metal with 10 per cent of 
platinum. The temperature thus  reached is stated to be the 
highest yet measured, riz. ,  2,000° C., and  thus it  is now pos- 
sible to measure temperatures ranging f rom - 200° C. to 
+2,000° C., the former t empera tu~e  having been attained 
by  Professor Demar in his lecture to  the Royal Institution 
some short time back. 

Even before the invention of this instrument, Professor 
Roberts-husten stated that  very considerable progress had 
been made in pyrometry, so that  Nr .  Oallender, with his im- 
proved Siemens apparatus, in tvhich the change in the  re- 
sistance of  a coil, a s  it  grows hotter, is used as  a 
measure of the  temperature to which it  is exposed, has  suc- 
ceeded in measuring temperatures of 1,500° C., with a n  error 
of not more than  one-tenth of a degree. 

I n  measuring lower tenlperatures than the fusing point of 
iridium, the  thermo-couple used consisted of a couple of 
wires, one of platinum and the other of a n  alloy of th i s  
nletal wlth 10 per cent of rhodium, simply twisted together. 
This couple was inserted in  the mass of a c l a y  dish, o n  which 
gold and palladium, etc., were melted by the  aid of a n  oxy- 
hydrogeu flame. The ends of the wires were coupled with a 
suitable reflectinggalvanometer, which by means of a power- 
ful  lantern threw a bright spot of light on a long scale fixed 
to the wall of the lecture room. By means of this apparatus 
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METALS AT H I G H  TEMPERATURES. 

ON Feb. 5.  Professor Roberts-Austen, C.B., gave a very 
interesting lecture 011 metals a t  high temperatures at  l t ~ e  
Royal Ins t i tu t~on .  As was to be  expected, nothing very 
novel was brought forvard,  but the  lecturer c e ~ l a i u l y  suc-
ceeded in demonstratiug to a large audience results whicll 
have hitherto been only obtained in the laboratory. Every 
one who has ex-er heard Professor Roberts-Austen lecture, 
knows his fondness for experimenting with gold, which no 
doubt is m i i n l y  due to  his position a t  the mint ,  though, apart  
from this, many  would tilid a certain fascination in handling 
a n d  experimenting with sucll a a ~ e t a l .  Moreover, gold is a 
metal remarkable for other properties besides its monetary 
value. On previous occasio~is Professor Robprts-Austen has 
drawl1 attention t,o the fact thdt its properties a re  changed in 
a rnost ren~arkable  manner  b y  alioying it  with small per- 
centages of other metals, and  on the present occasion be  ex- 
hibited a new series of alioys of this metal with aluminium 
which are  of equal interest to those previously known. One 
of these alloys in  particular, containing 20 per cent of alu- 
rninium, is noteworthy, as it  forms a n  exception to the usual 
rule  that  the melting point of an alloy is lower than that  of 
either of its constituents. This alloy, on the other hand,  
has  a fus i r~g  point above tliat of gold, the niost infusible of 
its constituents. Curiously enough, the alloy with 10 per 

of iron and show that  a t  this p o i t ~ t  the metal suddenly be- 
comes magnetic. F o r  this purpose a block of iron heated to  
redness was placed on a stand fitted with a thermo-couple 
and an ordinary magnetic needle, which carried a mirror 
reflecting a second spot of light on the  screen. A t  a high 
temperature iron is uon-magnetic, but  as  it  cooled down the 
spot of light from the pyron~eter  travelled down its scale, 
till a t  the point of recslescence it  became stationary, and a t  
the same mornent the second spot of light 1:onnected wi th  
the magnetic needle suddenly scvunE orc r ,  showtng that  the 
metal had then become magnetic. Of more immediate inter- 
est, from a practical point of view, was a second experiment 
ex!ribited. I n  this a har  of iron, heated to bright redness, 
was fixed a t  one end ancl loaded a t  Ihe other. Instead of 
bending ovei. under  the influence of the weight, which of 
course was not large, it remained rigid unt i l  it had cooled 
down to its point of recalescence, when it suddenly began to 
deflect. 

Professor Roberts-Austen rrlaintains that  these peculiarities 
p ~ i n tto a re-arrangement of the ~nolecules of the metal, and  
that  they occur even with che~nical ly pure iron, being intrinsic 
in  the metal anti not merely the effect of foreign constituents. 
though of course these are  of considerable importance i n  
modifying the results observed. That such changes occur 
in practice there can be little doubt, though the  effects seem 
often to be peculiarly local. Steel plates showing very con- 
siderable ductility on test have snapped siinply from interilal 
stresses without showing the sligl~test sigus of elongation or  



contraction of area a t  the point of fracture, making it  difii- 
cul t  to believe that  during fracture the molecular arrange- 
ment  of the particles atfected by the fracture has been the 
same as when specimens of the same plate have showti per- 
haps 18 per cent elot~gation and 30 per cent contraction of 
area i n  the testing machine. T h e s e  facts would almost lead 
to the conclusion that a sort of wave of molecular change 
m a y  arise in a steel .plate, during which abnormal fracture 
may  occur, and after which the material of the plate may he 
found in its ordinary condition. By working a t  a blue heat, 
i t  is known that  such a n~olecular  change is produced, and 
the fracture of a mild steel bar  thus treated shows that  the 
metal has  become brittle, but such a change is permanent. 
I t  is, moreover, certain that  liability lo this class of fracture 
is increased by  the  presence of cet,tain impurities in the metal, 
the amount  of which is often astonishingly small, and  much 
light will probably be thrown on  these points, says En-. 
gineering, by  inr~estigations now i n  progress 

It is n u t  necessary that  these investigations should, i n  the  
first place, be conducted 011 steel itself, as  it Frequer~tly hap-  
pens in scientific v o r k  that  a problem is more easily solved 
by first dealing with simpler analogous cases than by a direct 
attack on it in al l  its complexity. F o r  a flank attack of this 
character, gold, apart  from its value, offers many  advantages, 
as  it is easily obtained in the pure state, and is a t  tlle same 
time profoundly affected by alloying i t  with very small 
quantities of other metals, which changes it  is difiicult to  
explain on  a n y  other hypothesis than that  of a n  altered 
molecular grouping. 

J O U R N E Y S  I N  THE PAMIRS AND ADJACENT 

COUNTRIES.' 

THIS mas the subject of the  paper read a t  the meeting of 
the Royal Geogt*aph~cal Society, on Feb. 8, by Cap?. F. E. 
Younghusband The author  described two journeys, one ~u 
1889 across the Khrhkorum and into the Pamir ,  the other i n  
1890 to Yarlialid and Kashgar. and  south to the P a n l ~ r s  
again. 

"The  country," he  said, " which I now wish to descrlbe 
t o  you is tha t  mountainous region lylng to the north of 
Kasbmir, which, from the h e ~ g h r ,  the vastuess, and  the  
grandeur  of the mountains, seems to fornl the culminating 
point of western Asia. When  that  great compression in na- 
ture  took place this seems to have been the point a t  which 
the great solid crust of the  ear th was crunched and  crushed 
together to tlie greatest extent, and what must have formerly 
been level peaceful plains such as me see to  the present d a y  
on either band,  i n  India  and in Turkistan, were pressed and  
uphenred into these mighty ll~ountains, the highest pealts of 
which a re  only a few hundred feet lower than Mount Evep- 
est, the loftiest point on this earth. I t  was arnorigst the 
peaks a u d  passes, the glaciers and torrents of t h ~ s  awe-in- 
spiring region, a n d  anon over the plain like valleys and by  
the still, quiet lakes of the Pamirs  tha t  my ftlte led me in the 
journeys which I have now come before you to describe." 

Starting from Leh, i n  Ladak, Captain ~ounghusbanc l ' s  
first objective point was Shahldula. This place is s~ tua ted  on  
the trade route to Yarkand,  and is 240 miles clistant f rom 
Leh. This he left on  Sept. 3, t o  explore the country u p  to 
the Tagh dum-bash Pamir. 

The route norv led u p  the valley of a river, on which 
were several patches of fine grazing, and tlll last year this 
bad been well inhabited, but  was now deserted oil account 
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of Kanjul i  raids. The valley is kno\vn by the name of 

Kh61 Cllusklin. Cl~uskGn in Turki nleans resting-place, and  

KhBl is t h e  naine of a holy m a n  from Bokhara, who is said 

to  haire restecl here many  years ago. The mountains bound- 

i n g  the north of this valley are  very bold and  rugged, with 

fine upstanding peaks and  glaciers; but ?he range to the 

south, which Hayward calls the ~ k t Q g h  Range, m7as some- 

what  tame in character, with round rr~ild summits arid n o  

glacie~s.  The ~ o k h b u l h k  is a n  easv pws, aud from its sum- 

mit to  the east could be seen the stlomy range of the western 

Kuenlun Mountains, wl~ i le  to the west appeared a rocky 

Inass of mountains culminating i n  three fine snowy peaks, 

which Hayward mistoolr as belonging to the main 117ustagh 

Range, but cvhich i n  fact in  no way approach to the height 

and magnificence of those mountains, and  really beloug t o  

the Aghil Range. ~ v l ~ i e his separ.ated from the Mustagh 

Mountains by the valley of the Oprang River. 


Ou  Sept. 11, the party crossed the remarkable depression 

in the range cvhich is known a s  the Aghil Pass. 


" Fronl here is obtained one of the granclest views it is 
possible to conceive; t o  the  south-west you look up  the \-alley 
of the Oprang River, which is bounded on  either side by  
raugesof magnificent snowy mountains, rising abruptly from 
either bank, and fa r  away in the distance could be seen the 
end of a n  i~nmerlse glacier flowing down frorrl t h e  main 
range of the Mustagh Mountains This scene was even more 
wild and bold than I had remembered it  on m y  former jour- 
ney, the mountains rising up  tier upon tier in a succession 
of sharp needle like peaks, bewildering the eye by  their 
number, and then in the background lie the great  ice moun- 
tains -white, cold, a n d  relentless, defying the hardiest t rav-  
eller to enter their frozen clutches. I determ~ned,  horvever, 
to  venture amongst them to examine the glaciers from which 
the Oprang River took its rise, and leaving my escort atJlle 
foot of the Aghil Pass, set o ~ i t  on a n  exploration in that  
direction. The first marc11 was easy enough, leading over 
the broad pebbly bed of the Oprang River. U p  one of the 
gorges to  the  soutll we caught  a magnificent view of the  great  
peak K 2, 28,278 feet high, and we h:~lted for the  night a t  a 
spot from which a view of both K 2 and  of the  Gushirbrum 
peaks, four of which a r e  over 26.000 feet, was risible. On 
the following day  our  difficulties really hegan. The first 
was the great glacier which we had seen froin the h g h i l  
Pass; i t  protruded right across the valley of the Oprang 
River, nearly touching the cliffs on  the right hank;  but  for- 
tunalely the river had kept a way for itself by  continually 
washing away the end of the glacier, which terminated in a 
great wall of ice 150 to 200 feet high. This glacier runs  
down from the Gushi rbrun~ in the distance towering u p  to a 
height of over 26,000 feet. The  passage round the  end of 
the glacier was not  unattended with danger, for the stream 
mas swift and strong, and  on my own pony I had to iecon- 
noitre very carefully for  points where i t  wasshallow enough 
to cross, while there was also some fear o f  f ragments  from 
the great ice-wall falling down on the top of us  when we 
were passing along close under  it. After getting round this 
obstacle we entered a gravel plain, some three quarters o f  a 
mile broad, and  were then encountered by another glacier 
running  across the valley of the Oprang River. This ap- 
peared to me to be one of the principal sources of tlie river, 
and I determined to ascend it. Another glacier could be 
seen t o  the  south, and  pet a third coming in a south-east di- 
rection, a n d  rising apparently not  very fa r  from the 1 i ~ r Q -  
korum Pass. W e  were, therefore, nolo iu an ice-bound 
region, with glaciers in  front  of us, glaciers behind us, and  


