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GEOGRAPHICAL NOTES 
IT is a great relief to learn that a letter has been received at 

St. Petersburt: through from Col. Prejevalsky, dated from 
the town of March 20, announcing that the expedition 
under his command is safe. He left the Nan Shian mountains 
in July, and entered Thibet through Shaidash. 1-lig party were 
attacked by Tangnts, of whom they killed four and put the 
•·emainder to flight. The Thihetian troops stopped the progress 
of the expedition 250 versts from Hla;;sa, and a messenger from 
the Grand Lama of Thihet brought the refusal of the Thibetian 
authorities to allow the Rnssians to proceed. The latter were, 
therefore, obliged to return, which they dirl with some difficulty 
through Northern Thihet, wintering at a height of 16,000 feet 
above the level of the sea. Col. Prejevalsky expects to reach 
Kiakhta in August by way of Alashan 1Jrgu. 

AT the meeting of the Geographical Society on :lfonday last, 
Mr. Everard F. im Thurn, late of the Georgetown Museum, 
read a paper nominally descriptive of one of his journeys into 
the interior of Uriti'h Guiana, but which also furnished much 
interesting information about that country generally. Mr. im · 
Thurn first g:l.Ve an account of the four tracts, parallel to the 
sea-coast, int·> which British Guiana may be divided, and after· 
wards of hi< journey up the Essequibo to the Savannah tract, 
over which he pa."cd into Brazilian At the Warraputa 
Cataracts he oaw for the first time the rock· pictures which form 
so strange an addition to the landsca: ·e in parts not only of 
South, but of North America. The figures represent men, 
monkeys, snakes, &c., and arc on a small scale. These picture3 
in Guiana arc not of one kind, some being cut deeply into the 
rock, while other,; are merely scratched on the surface. Mr. im 
Thurn speak; well of the climate of British Guiana away from 
lhe coa;t, the chief drawbacks in the interior being fever, not of 
a dangerous kind, diarrhcca, and ophthalmia, the germs of the 
last being probably conveyed by the countless small flies with 
which the country is infested. His allusions to the flora of the 
region were particularly interesting, and from a remark which he 
made we are glad to believe that we shall have a book from his 
pen before long on this little understoad colony. Mr. Flint, 
who had been 1\fr. im Thurn's companion, afterwards gave a 
brief description of an expedition he had made to the Roraima 
Mountain on the we.;tcrn frontier of British Guiana. He does 
not believe in the reported inaccessibility of this wonderful 
mountain, ·and roundly asserted that no serious attempt had yet 
been made to a'cend it, previous travellers not having approached 
within a considerable distance of its 

MR. DouGL,\S W. FRESHFIELD, writing to the Timu, states 
that further letters have been received from Mr. E .. Whymper, 
announcing his ascent of l'ichincha and his meetinz with M. 
\Viener, who is about to explore the Napo country. Fuller and 
more formal accounts of Mr. Whymper's exploits have been 
received, but by his request they will not be made public until 
after his return in J nne. 

IN continuation of our note (NATURE, vol. xxi. p. 526) on 
Mr. Easton's journey in the extreme north-west of China, we 
learn from a further instalment of hi;; diary some aJditional par· 
ticulars respecting his travels. After leaving Shunhwa·ting on 
the upper waters of the Yellow River, he intersected at right 
angles the longitudinal range of mountains that runs along the 
north bank, and after a hare\ of fifteen miles he reached 

a small mud·wallcd town unc\er the jurisdiction of 
Sining. The hills arc of mu.l, ancl bmlslips have split them in 
all directions; they are uncultivated, and scarcely a blade of 
grass is to he seen. An extensive view was obtained from the 
top, ancl far away on the we; tern horizm were seen snow-capped 
peaks of m'1untains. Sinin;:-fu, where Col. Prcjcvalsl<y is 
believed to have fixed his heacl·<Juarters for the present, was 
afterwards vi,ited, and this city is described as "rather large 
and oblong, hut really a very shabby place;" it is stated to be 
400 miles distant from Tsinchow-fu, the head-quarters of the 
China Inlanl Mis<ion in the interior of the province. On 
his return to that place from Sining, Mr. Easton crossed the 
Yellow River near Sinchcng, about reo miles from Sining, and 
he describes its width at that point as about 100 yards, but 
further down it widens to about 150 yards. The river winds 
very much, and abounds in 

\VHF.RE at one time, says the Eureka Lmdn-, was Huby 
Lake, there is at present not a drop of water. This sheet of 
water, seven or eight years ago, was from eighteen to twenty 

miles in length, and varied in breadth from half a mile to two or 
three miles, and was in a number of places very deep. It was 
fed by numberle;s springs along the foot of Ruby Mountain, and 
was the largest body of water in Eastern Nevada. For anum
ber of years past it has been gradually drying up, until at last it 
has entirely disappeared. What has been the cause of this is a 
mystery. The Ruhy range of mountains is considered the largest 
and finest between the Rockies and the Sierra Nevadas, and 
besides being well wooded, has been the best-watered range of 
mountains in N cvada. 

A PARTY of United States engineers has recently taken 
soundings of the Niagara River below the falls. It w.ts a work 
of great difficulty to approach the falls in a small boat. Great 
jets of water were thrown out from the falls far into the stream, 
and the roar was so terrible that no other sound could be heard. 
The leadsma•J cast the line, which gave 83 feet. This was near 
the shore. Further down stream a second cast of the lead told 
off roo feet, deepening to 192 feet at the inclined railway. The 
average depth of the Swift Drift, where the river suddenly 

narrow with a velocity too great to be measured, was 
153 feet. Immediately under the lower bridge the whirlpool 
ratJids set iu. Here the depth was computed to be 210 feet. 

THE German African Society, in the last number of its 
Mitt/uilungm, publishes a list of all the scientific expeditions 
sent out by the (former) German Society for the Inve:;tigation 
of Equatorial Africa, and by the new Society (under its present 
title) during the years from 1873 to 1879. Altogether there 
were no less than eight expeditions, viz. :-r. The Loango
Expedition, and to the Chinchoxo Station, 1873-1876; cost 
ro,532l., less r,1331. realised from of specimens; leader, 
Dr. Paul Gii,sfeldt, not Prof. A. Bastian (who took part at his 
own expense in the preparatory steps for the establi,hment of 
the Chinchoxo Station). 2. The Ogowe-Expedition of Dr. 
Oscar Lenz, 1874·1876, cost r,s6J!. 3. Cassange-Expedition, 
1874-1876, cost 4,457/. Members: Capt. A. von Homeyer, 
Dr. Paul Pogge, Herm. Soyaux, Lieut. A. Lux. 4· Eduard 
Mohr's Expedition, 1876, cost 692/. 5· Engineer Schiitt's Ex· 
pedition, r877-1879, cost 2,590/. 6. Dr. Max Buchner's Expe· 
dition, since 1878, cost (till October, 1879) I,523/. 7- Rohlfs' 
Expedition, since 1878, cost October, 1879) 2,255/. Mem· 
hers: Dr. Gerhard Rohlfs, Dr. Anton Stecker. 8. Dr. Oscar 
Lenz's :Expedition to Marocco, since the en<.! of 1879. 

IN his just published report on Borneo II.r.t.'s Consul-General 
says that owing to its geological formation the soil of the island 
cannot be compared with that of Java, Sumatra, the Sulu 
Archipelago, and the Philippines, all islands of volcanic origin. 
Towards the north, however, and in the plains in the neighbour
hood of the Great Kina Balu range, the soil is exceedingly good, 
as is shown by the success with which the natives grow in their 
rude manner rice, tapioca, indigo, &c. At present the greater 
part of the island is clothed with a dense prim:£val forest of 
lofty many of which afford excellent timber, and until the 
virgin soil thus covered has been cleared it is useless to speculate 
on the mineral of the country, but there is no doubt of 
the existence of coal, antimony, ore, and gold in Northern 
Borneo. Mr. Treacher, we may add, accompanies his report 
with a useful sketch-map of this part of the island. 

DR. DUTRIEUX, who until quite lately was on the staff of the 
first Belgian expedition to East Central Africa, has just published 
at flmssels (Lebeguc ct Cie.) some of the results of his observa
tions in that country, under the title of "La Question -Africaine 
au point de vnc Commerciale." 

IN a communication, entitled "Cimbcb:.sie," in the last 
number of Les Missions Catholiquts, Pere Duparquet furnishes a 
good deal of interesting information Ovampo-lnnd in 
Western Africa. !'ere Duparquet gives, in fact, a rapid sketch 
of his explorations from Olokc>nda to Quanhama in about 17" S. 
lat., r6" E. long. He has besides, however, collected a mass of 
notes about a large tract of country hitherto almost entirely 
unknown, and of which he expresses a high opinion. 

THE new number of Lcs Annalcs dt !'Extreme Orimt is 
chiefly occupied with an instalment of Prof. P. J. Veth's notes 
on the and literature of Java, and the interminable 
question of M. J. Dupuis and Tongking. 

IN the new number of the Vcrhaltdlullgm of the Berlin 
Geographical Society (Band vii. No. 3) Herr Flegel gives an 
exceedingly interesting account of his residence in West Africa, 
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his visit to the Cameroon Mountains, and his ascent of the river 
Binue. 

THE Bolletino of the Italian Geofaphical Society for April 
contains full details of the propose Arctic Expedition under 
Lie_ut. Bove, with a carefully compiled map of the. south polar 
regtons so far as these have been hitherto explored. 

M. DESIRE CHARNAY bas left New York for Mexico for the 
purpose of carrying out a thorough exploration of the ancient 
remains that still exist in that country. It is expected that the 
work of exploration will last for two or three years. 

ON ELECTRIC LIGHTING' 
DYNAMO-ELECTRIC MACHINES.-Since the date of 

the author's former paper in April, 1879, other observers 
have published the results of experiments similar to those 
described by him. It may be well to exhibit some of these 
results reduced to the fmm he has adopted, viz., a curve, such 
as that shown in Fig. 4, Proceedings, 1879, Plate 29, and now 
reproduced, with slight alterations, in Fig. 1. Here any abscissa 
represents a current passing through the dynamo-electric machine, 
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and the corresr:onding ordinate represents the electromotive force 
of the machine for a certain speed of revolution, when that 
current is passing through it. It will be found (I) that with 
var}'ing speed the ordinate or electromotive force, corresponding 
to any abscissa or current, is proportional to the speed ; (2) that 
the electromotive force does not increase indefinitely with 
increasing current, but that the curve approaches an asymptote ; 
(3) that the earlier part of the curve is, roughly speaking, a 
straight line, Jlntil the current attains a certain value, and that at 
that point the electromotive force has reached about two-thirds 
of its maximum value. When the current is such that the electro
motive force is not more than two-thirds of its maximum, a very 
small change in the resistance with speed of engine constant, or 
in the speed of the engine with resistance constant, causes a great 
change in the current. For this reason such a current, which is 
the same for all speeds of revolution, since the curves for 
different speeds differ only in the scale of ordinates, may be 
called the "critical current" of the machine. The effect of a 
change of speed is exhibited in Fig. I, where the lower line 
represents a curve for a speed of 660 revolutions per minute, 
instead of 720. The res is' varying as electr,)motive force 

current ' 
is given by the slope of the line o P, which must therefore be 
constant; and it will be seen that this line cuts the upper curve 
at a point corresponding to a current of 15 webers, and the lower 
at a voint corresponding to a ·current of 5 webers only. 

In Germany, Auerbach and Meyer (Wiedemann's Annalen, 
November, I879) have experimented fully on a Gramme rna· 
chine at various speeds, and with various external .resistances. 
The re; istance of the machine was 0'97 ohms. Their results are 
summarised in a table at the end of their paper, which gives the 
current passing, with resistances in circuit from I ·7 5 to zoo 
Siemens units, and at speeds from 20 to Soc revolutions per 
minute. In the accompanying diagram, Fig. 2, curve No. I, ex
presses the relation between electromotive force and current, as 
deduced from some of their observations, making allowance, where 
necessary, fc•r difference in speed. The curve, as actually con· 
structed, is for a speed of 8oo revolutions: at this speed it will 
be seen that the maximum electromotive force is ab::mt 76 volts; 
the critical current, corresponding to a force of about 5 I volts, 
is 6·5 webers, with a total resistance of 7·8 ohms. Up to this 
point there will be great in>< tability, exactly as was the case in 

1 Paper read at the Institution of Mechanical E ngineers, by Dr. J ohn 
Hopkinson, F.R.S. 

the Siemens machine examined by the author, where the resist
ance was 4 ohm•, and the speed 720 revolutions. 

The results of an elaborate series of experiments on certain 
have recently been presented to the 

Royal Soc1ety by Dr. Siemens. One of the machines examined 
was ordinary mediutJ?·Sized machine, substantially similar to 

!ned by the author m 1879. It is described a5 having 24 
dtvistons of the commutator ; 336 coils on the armature with a 
resistance of 0"4014 Siemens units; and 5I2 coils on the macr. 
nets, with a resistance of o· 3o65 ; making a total :;f 

FIG. 2. 

0"7079 Siemens units = o·6654 ohms. Curve No. 2 gives 
the relat-ion of electromotive force and current, reduced to a 
speed of 700 revolutions per minute, the actual speeds ranging 
from 450 to Soo revolutions. The maximum electromotive force 
appears to be probably 76 volts, and the critical current I 5 
webers, which is the 5ame as in the author's first experiments on 
a similar machine. 

In the summer oflast year the author examined a Siemens machine 
of the size. This machine is generally wid as an exciter 
for their alternate current machine. It has an internal resistance 
of o·74 ohms, of which 0 "395 is in the armature or helix. The 
machine is marked to run at 1, I30 revolutions per minute. The 
following Table gives, for a speed of I ,ooo revolutions, the total 
resi-tance, current, electromotive force, and horse-power deve· 
loped as current. The horse·power expended was not deter· 
mined:-

Experiments 011 smallest-sized Siemens Dynamo-Electric Machine 

R esistance. 
Ohms. 
2'634 
2"22I 
1"967 
1"784 
1"668 
1'579 
1"503 
I"440 
I"145 

Electric 
current. 
Webers. 

4"53 
Io.8 
15'1 
r8'I 
I9"8 
20"6 
22"8 
24'7 
32"2 

Electrcmotive 
force. 
Volts. 
13"2 
27"0 
33'6 
36"4 
37"2 
36'6 
39 "3 
40"0 
41"5 

Horse-power d;;:ve
loped as current. 

H.P. 
o·os 
0"39 
o·68 
o ·88 · 
0"98 
I "OJ 

I"20 
I"32 
1"79 

Curve No. 3 gives as usual the relations of electromotive 
force and current. From this curve it will be seen that 
the critical current is li "2 we hers, and the maximum electro· 
motive force, at the of r,ooo revolutions, is about 42 volts. 
The determinations for this machine were made ·in exactly the 
same manner as in the experiments on the medium-sized machine, 
using the galvancmeter, but omitting the experiment with the 
calorimeter (compare Tahle I., p. 249, Proceedings, Avril, I879). 

The time required to develop the current in a Gramme machine 
has been examined by Herwig (Wiedemann, June, I879). He 
established the following facts for the machine he examined. A 
reversed current, having an electromotive force of o·9 Grove 
cells, >ufficed to destroy the residual magnetism of the electro· 
magnets. If the reddual magnetism was as far as possible 
reduced , it took a much longer time to get up the current than 
when the machine was in its usual state. A longer time was 
required to get up the current when the external resistance was 
great, than when it was small. With ordinary re>istance the 
current required second to I second to attain its maximum. 

of the Electric Arc.-The measurement of the light 
emitted by an electric arc presents certain peculiar difficulties. 
The light itself is of a different colour from that of a standard 
candle, in terms of which it is usual to express luminous intensi· 
ties. The statement, without qualification, that a certain elPctric 
lamp and machine give a light of a specified number of candles, 
is therefore wanting in definite meaning. A red light cannot 
"irh propriety be said to be any particular multi ple of a green 
light ; nor can one light, which is a mixture of colour;<, be 
with strictness to be a multiple of another, unless the prop3rtions 
of the colours in the two cases are the >ame. Ca:' t. Abney 
(Pr,,ceeding s of the Royal Society, March, I878) has givm ilie 
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