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utilise the results of Dr. Grierson's linguistic survey, 
which now supplies ample glossaries and grammars by 
which the problem may be solved. Pischel's view is 
accepted by Dr. Grierson in his chapter on the languages 
of India in the first volume of the Report on the Census 
of India for 1901. He regards the Indian origin of the 
Gypsies as fully established, and while it is doubtful from 
which Indian tribe they really sprung, he believes that 
they spoke one of the non-Sanskritic Indo-Aryan tongues, 
which a re by him gronped under the heads of Sh!na
Khowar, Kafir, and Kalasha-Pashai. The work of Sir 
G. Robertson on the Kafirs of the Hindu-Kush also sup
plies materials which might have been utilised in re-editing 
Prof. Pischel's paper. 

Mr. E. 0. Winstedt contributes to the same number of 
the journal an interesting paper on the Gypsy rites con
nected with birth, marriage, and death. It is a good 
collection of material, much of which has been gathered 
from comparatively obscure sources, but it is to be re
gretted that before publication it did not pass through 
the hands of a competent student ·of comparative ethno
graphy. Among birth rites, he notes the customs of lay
ing the child on the ground, the passing of the mother 
and baby through fire into which, among some of the 
subtribes, drops of the father's blood are allowed to fall. 
In connection with marriage, we have references to the 
customs of exchanging wives ; the use of the broomstick 
and tongs as marriage symbols; the lifting of the bride 
over the doorstep ; the exchanging of vows over a dead 
horse or hen ; the blood covenant; the dance upon layers 
of sweetmeats; the custom of placing lighted candles, 
eggs, and apples in a stream; a custom, proliably mis
interpreted, of so-called marriage by capture; methods of 
divorce; and the curious custom, which has Indian 
parallels, of the father-in-law cohabiting with his daughter
in-law during the youth of his son. Among death rites, he 
mentions that of burning the clothing and other property 
of the dead man at the time of his burial, a custom of 
which various interpretations are suggested; interment 
without a coffin; disinterment of the dead; and the pour
ing of liquor on the grave. 'J:he vari ance of custom among 
the different Gypsy g-roups points to the conclusion that 
they have assimilated much from the races with whom 
they successively came into contact. It is now probably 
too late to fix the exact provenience of customs such as 
are described in this paper. If this could be done it might 
furnish valuable material for the investigation of the origin 
of this mysterious people. 

CLIMATOLOGICAL REPORTS. 
THE climate of the island of Norderney (lat. 53° 431 N.) 

forms the subject of part iii., vol. xxxi., of Aus 
dem A rchiv der deutschen Seewarte. The observations 
were very carefully made several times a day for nearly 
ten years (between t88o and 1890) by the late Mr. 0. J. 
Ommen ; the instruments and exposure were not all that 
could be desired, but Dr. R. Assmann, of Lindenberg, 
has taken great pains to correct these defects, as regards 
temperature, by comparisons with hourly observations at 
Hamburg, Bremen, &c., the result being that the paper 
becomes a very useful contribution to the meteorology of 
the coast of East Friesland. The moderating influence of 
the sea upon the air temperature is plainly shown ; the 
autumn and winter months have higher, and the summer 
months lower, temperatures than the Continental stations ; 
the yearly variation at Norderney is only I7·I° C., while 
at Berlin it is 19·2°. It is interesting to note that the 
eq uinoctial gales maintain their old reputation at 
Norderney, the stormiest months being March and 
O ctober. 

The year"book of the Austri an Meteorological Service 
for 1907, which has recently been published, contains, as 
in previous years, hourly (1) readings or means at observa
tories self-recording instruments; (2) daily 
observations and monthly summaries a t a number of 
selected places; and (3) temperature a nd rainfall tables 
for all stat ions. Many of the stations are situated at 
grea t elevations, and the da ta are consequently of especial 
interest. The observations at purely rainhll sta tions are 
not included in the year-book, but arc published separately 
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by the hydrographic department. With the aid of the 
Academy of. Sciences, the Austrian Meteorological Society 
and other bodies , the investigation of the upper air by 
mea?s of balloons has been continued, and the 
deta1led observations are published in the Anzeiger of the 
academy. The reports of earthquake phenomena at 

stations are also published in the Anzeiger, and, 
111 addition, a weekly report is issued. This special service 
was taken over during the late Prof. Pern ter's administra
tion, and to it the office owes its present name, " Zentral
anstalt fur Meteorologic und Geodynamik." In connec
tion with its system of weather telegraphy, forecasts are 
sent by wire daily, free of charge, from April to November, 
to a ll post and telegraph offices in Austria; to south Tyrol 
they are sent a ll the year round. 

The report by Captain H. G. Lyons, director-general 
of the Survey Department, Egypt, on the rains of the 
Nile basin and the Nile flood of 1907, contains valuable 
statistics of the monthly and mean rainfall at a large 
number of stations in and near the Nile basin, with par
ticulars of the lake- and river-levels of 1907 and previous 
years. The rainfall at Lake Victoria was 20 per cent. 
to 30 per cent. in defect, and caused famine in parts of 
Uganda, while on the Bahr el Jebel, the vVhite and Blue 
Nile, the rains were mostly weak and irregular; the basin 
of the Atbara alone had a fair amount. The Nile flood 
was late in commencing, and very weak throughout the 
year; the volume of water which passed Wadi H aifa and 
Aswan respectively , between July and October, was only 
0·6S and o·6o of an average flood. That a flood which 
was so complete a failure should not ha ve had a disastrous 
effect on Egyptian agriculture, Captain Lyons remarks, is 
due to improvements in the irri gation system ·of recent 
vears and to rains on the Abvssinian tableland in the 
early part of the year. The investigation of the rainfall 
of Abyssinia is of great importance in estimating the 
supply of water, but there is at presen t an almost complete 
absence .of trustworthy observations. The stations estab
lished by the Italian Government in Eritrea furnish most 
valuable results for understanding the meteorological con
di t ions of th e eastern Sudan ; telegraphic rainfall reports 
sent daily from Addi Ugri in August and September 
rendered important assistance in connection with forecasts 
of the flood. 

The year-book and rainfall report for 1908, issued by 
the Norwegian Meteorological Institute, have been received. 
These volumes contain :-(1) Hourly readings and means 
for Christiania, observations taken three times a day at 
selected stations, and monthly and yearly summaries at 
other places; (2) daily rainfall values at 200 stations, with 
monthly and yearly summaries and other details at 449 
stations, and yearly amounts and averages for each year 
from 1867. The charts showing the yearly distribution 
of rainfall (isohyets) for each zoo mm. clearly exhibit the 
effect of the rugged land on the water-laden currents from 
the Atlantic. The isohyets on the western coasts show 
amounts of 2ooo-3ooo mm.; these amounts rapidly decrease 
to 1000 and even to 400 mm. in the interior of the country. 
The weather forecasts issued by the in sti tu te are generally 
very accurate; those for the Christi an ia district show an 
average success of 88-3 per cent. This result is to some 
extent due to daily telegrams from Iceland a nd Freroe 
Isla nds, and to reports of weather at British stations, now 
received through the medium of the D eutsche Seewarte. 

PROCESSES FOR THE FIXATION OF 
ATMOSPHERIC NITROGEN. 

THE fixation of atmospheric nitrogen on a commercial 
scale has already been the subject of articles in 

NATURE (February 8, 1906; August 30, 1906; July 23, 
1908). The method used by Birkeland a nd Eyde depends 
upon the well-known fact that an electric arc may be 
broadened out into a fan shape under the influence of a 
magnetic field. Through the arc thus formed air is 
driven. Since, however, only a small portion is rai sed to 
the temperature necessary for the reaction , while the 
greatest part serves for cooling, the gases escaping from 
the Birkeland furnace at a temperature of from 6oo° C. 
to 700° C. do not contain more than from 1 per cent. to 
2 per cent. of nitric oxide. For furth er cooling, the gases 
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are le_d under boilers or through a distilling apparatus, 
a_nd, hnally, at a temperature of about 50°, into an oxida

. further oxygen is taken up, form
Ing mtrogen d10x1de, which in turn is absorbed by water 
a nd thus converted into nitric acid. ' 

To facil_itate. shipment, not a pure calcium product, 
but a bas1c mtrate less hygroscopic was obtained. By 
a new process (German patent 206,949) the nitrous «ases 
a:c absorbed by calcium cynamide, forming a of 
1\ltrate of ammonia and nitrate of calcium. \Vhen this 
solution is tested with sulphate of ammonia (Norwegian 
pate.nt 18,029 Birkeland) calcium sulph ate is deposited, 

soh;twn of am:nonium product. By testing 
agam w1th sulphunc actd, and distilling, nitric acid 

•s gtven off, and sulphate of ammonia remains. By this 
means, therefore, concentrated nitric acid is also obtained 
frail"! the nitrous gases. The furn aces, used in the Nor

(the first a.t Notodden) for the production 
of nttnc ac1d from the atr, work with soo to 700 kilo

at a pressure of sooo volts. The coefficient of re
ductwn of these furnaces is 0·7 to 0·75· 

The method of Schiinherr (Badische Anilin- und Soda
Fabrik) is said to be much more economical in the use of 
electric energ:y. In this process a perpendicular tube is 
employed hav111g at the lower end an electrode between 
which the of the tub; or an upper eiectrode a 
long arc 1s The at r rushes whirling through 
the tube, fillmg its length, which may be 
severa l metres, With a steadily burning arc. There are 
now three each employing about 6oo horse
power, a nd using an arc about 5 metres long. Single
phase current is used at high pressure. 
. R ecently Birkeland has lengthened his furnace and con

Sidera bly increased the distance between the electrodes. 
By . means of the magnetic field a long arc is produced 
which takes the shape of a screw and rotates in the 

by this means the air, which enters in the direc
tion of the arc, is set in violent motion (American patent 
gofi.682! dated December 15, 1908) . 

Mentwn should also be made of the method of Haber 
and Konig (French patent 392,67.0), which may be re
garded. as a gr:at step in the development ·of the pro
cesses mentioned. H ere the mixture of nitrogen and 
?xygen IS led under a low pressure into the narrow tube 
Jn wh ich the fla_m ing arc _burns, the tube being well 
co?led on the ou tside. By th1s means, it is stated, gaseous 
m,1xtures are obtained from the air which contain from 

per cent. to per cent. of nitrous oxide, whereas 
In older Birkeland-Eyde furnace only r per cent. was 
obta ined. 

In a paper read at the recent International Congress 
of Applied Chemistrv Mr. Bae;lev directed attention to 
the productio': of nitric acid and nitra te of ammonia direct 
from gas. A plant is working successfully in 
co nnectJ.on With .a battery of coke ovens in Germanv. 
Ammonia gas. m1xed with ai r is forced raoidlv throu..;h 
a plug .of platmum. Every seventeen parts by ·weight 
a n;monia produces sixty-three parts by wei.;ht of nitric 
"'Cid of Be. of ammon ia is ;]so produced 
by the nitric acid with a further supplv of 
a.mmonia obb11ned from crude gas liauor . Bv a modifica
tion of . the _Mond process ammonia is also obtained from 
!he gas ification of peat. 

I MPROVEMEN TS I N PRODUCTION AND 
APPLICA TION OF GUNCOTTON "4ND 

NITROGLYCERINE.' 
F ·OR centuries the only explosive known to the world 

was that mechanical mixture of sa ltpetre, charcoal, 
a nd called gunpowder. Chemical explosives may 
be to dat_e _from the di5covcry of guncotton by 
Schonbem, and It 1s a fact worth noting on this occasion 
that the first sample of guncotton in this countrv was 
one which accompan ied a letter of Schonbein from ·Basle, 
dated March 18, r846, and addrPssed 1·o Michael Faradav 

th? Royal Institution. Schonbei n referred to 
m this letter as follows :-

" There is another point a bout which I take the libertv 
.1 delivered. o:tt on Frid :1 y, January 29

1 
by 

Str Frederic L. Nathan, R.A. ' 
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to ask your kind advice. I am enabled to prepare in any 
quantity a matter which, next to gunpowder, must be 
regarded as the most combustible substance known. So 
intiam ma ble is that matter that on being brought in con
tact with the slightest spark, it will instantly be set on 
fire, leaving hardly any trace of ashes, a nd if the com
bustion be caused within closed vessels a violent explosion 
takes place. That combustible substance is, as I will 
confiden tly tell you, raw cotton, prepared in a simple 
manner, which I shall describe you herea fter. I must 
not omit to mention that water has not the least action 
upon my matter, that is, that it may be immersed ever 
so long in that fluid without losing its inflammability 
after having been dried again. A substa nce of that de
scription seems to be applicable to many purposes of daily 
life, a nd l should think that it might adva ntageously be 
used as a powerful means of defence and attack . Indeed, 
the Congreveian rockets can hardly be more combustible 
than my prepared cotton is. What shall I do with that 
matter? Shall I offer it to your Government? I have 
enclosed a little bit of that really frightful body, and you 
may eas ily co nvince yourself of the correctness of my 
statements regarding its properties.'' 

In a subsequent letter he gave this body the name of 
gupcotton. 

Attempts to manufacture guncotton in accordance \Vith 
the method devised by Schiinbein were made both in this 
country and a broad. Accidents which occurred, however, 
both in Great Britain and France in the early days of 
manufacture , led to the abandonment of attempts to pro
duce it in these countries; it was only in Austria that 
its production was persevered wi th, and a system of manu
facture worked out there by Baron von Lenk. Having 
succeeded in producing guncotton on the manufacturing 
scale, von L enk turned his attention to adapting it for 
propulsive purposes, and although at one time his efforts 
appeared to h ave met with a certain amount of success, 
and ba tteri es of field artillery in Austria were actually 
equipped with guncotton cartridges, the difficulty of 
modera ting its rate of combustion was never satisfactorily 
overcome. While this question was still the subject of 
experiments, serious accidents, due to the spontaneous 
combustion of guncotton in store, led to its production 
being given up even in Austria. 

In r863 Sir Frederick Abel took up the stndy of the 
manufac ture of g uncotton in thi s country with the view 
of adapting it for propulsive purposes, and, at the same 
time, o f improving its stability, so that .its spontaneous 
combustion in store might be prevented. 

He was not successful in the first object, but, as regards 
the production of guncotton of good stability, the modifi
cations tha t he introduced into the von L enk system of 
manufacture resulted in the production of stable gun
cotton. 

The process of manufacture devised by von Lenk was 
briefly a s follows :-

Skeins of long staple cotton yarn were immersed in a 
mixture of strong nitric acid of I·52 sp. gr., one part, 
and sulphuric acid of r-84 sp. gr., three parts, contained 
in iron pa ns. The skeins were stirred abo11 t in the acid 
bath for· a few minutes, removed to a gratin g above it, 
a nd some of the acid squeezed out with a su itable iron 
tool. The· cotton, while s till thoroughly wetted with acid , 
was t ransferred to earthenware pots , in which it remained 
for forty-<" ight hours. The pots s tood in cold water to 
prevent decomposition of their contents. At the end of 
two days the conversion of the cotton into guncotton was 
complete; the skeins were removed from the pots, and 
as much as possible of the acid removed in centrifugal 
wringing machines. After centrifugalling the skeins were 
drowned as rapidly as possible in a cascade of water, the 
obj ect being to remove the rest of the free acid. The 
fin a l purification was effected by immersing the skeins for 
about three weeks in running water, boiling for a few 
minutes in an alkaline solution, and finally washing for 
a few days in flowing water . 

In all that concerned the actual process of nitration AbeT 
followed von Lenk, but instead of using sk eins of long 
s ta ple co tton he introduced the use of cotton waste from 
!he spi nning mills, suitably cleaned , and a fter the free 
ac id . had been removed in the preliminary drowning the 
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