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rnum height above the plane wliich passes tlirough 
the upper edges of the orbits ant1 the orifices of the 
ears. Mr. Galton adds, that while writing his ac-
count, instruments for head measurements were 
being solidly constructed for hirn, which will he in 
use in Cambridge, Eng., in 1885. 

P'HE STATUS OF A ERONA UTICS I N  1884. 

D G R ~ ~DE I~RGIQSBC, ofmember the French 
Soci6t6 des ingknieurs civils, has recently prdsented 
to  that association a very complete yet concise 
ezposd of the present state of tlie art of aeronautics, 
especially as related to the general system of ' dirige-
able' aerostats. The first indicatioris of success are 
assumed to have been giveii by the experiments of 
Giffard (1852-55), Dupuy de LOtne (1871), and Tis- 
sandier and Reriarcl and IKrebs (recently). The first 
condition is considered to be stability, retaining the 
relative position of parts seen in t,lle earlier balloons. 

Giffard, in his earliest attempts, attained a speed 
of three, and later of four, metres per second. 
Dupuy de LOme, ant1 1:enard and Krebs, have used 
better forms of b,zlloon, and have secured more 
rigidity of structure:. bnt none have obtained high 
speed. 

Extrenle lightness of motor is a vitally esseritial 
feature; and the best that has yet been done is 
illustrated by the stearn-engines of Thorneycroft, 
weighilrg about 83 liilog~.ams(7;; pounds) per liorse- 
power, and which, by sacrificing economy of fuel, 
i t  is thoagllt possibie niay be reciaced to 20 lcilos 
(44 pounds), and tlie various storage and other bat- 
teries yielding electricity, which, according to Tissan- 
dier: may be reduced to a weight not exceeding 25 
liilos (53 pounds) per horse-power. RIessrs. Icenard 
and Icrebs claim a weight as low as 17 or 19 kilos. 
The experirnerit of Tissandier in 1883, in the appli- 
cation of electricity to this worli, is thus espected to 
lead to usefnl resnlts. 

The propelling ins t ru~nent  is  always the screw. 
I t s  position is a matter of importance. As usually 
arranged, it has a tendency to cause vertical devia- 
tions of tlie machine, which are ohjectionable. I t  
is hoped that  it mag prove possible to place the  
screw-shaft in line n i th  the axis of symrnetry of the 
balloon, in order to avoid this difficulty. This mag 
be done by setting it between a pair of spindle-
shaped supporting balloons. I t  is uncertain whether 
it will be found best to place it ahead or astern of 
the balloon; but it is presumed best a t  the stern. 
The screm is objectionable on tlie score of its low 
efficiency, -about 0.30 ( ? )  ; but nothing better has 
yet been devised. 

Bruignac proposes a formula by means of wliicli 
to calculate the  resistance of the aerostat, and by 
its application determines tlie relative resistances of 
the rnachines of the several aeronauts whose worlc 
has been mentioned, as follows: Giffard, 1882, 0.076; 
Giffard, 185.5, 0.035; Ilupuy de Lame, 0.18; Tissan- 
dier, 0.12; Renard and Krebs ( I ) , 0.12; Ilenard and 
Krebs (21, 0.Od. In  the last two cases, the large and 

the small ends of the vessel are calculated sepa- 
rately. 

The speeds actually obtained by them mere 5.5 
metres per second by the last named, and from 3 to 4 
metres by their predecessors. Had the for~ner  driven 
their machines with the small end ahead, instead of 
tlie larger end, as actually practised, the critic calcu- 
lates tliat they might have obtained a speed of nearly 
ten metres. A symnietrically formed cylindrical 
spi~itlleis advised as tlie probably best form for the 
body of the air-ship, inserting a straight middle 
bocly when constructing very large vessels. Tlie 
larger the macliine, the lighter, cornparatively, will 
be the driving nlachinery. The substitution of sup- 
porting hoods, sheets, or tissues, for cords, may assist 
in the endeavor to reduce resistances. The  loss of 
gas hy lealiage can be reduced by choice of proper 
material for the balloon. The waste of gas in ascend- 
ing and descending must be avoided, and may, per- 
Iiaps, be obviated altogether. This becomes an easier 
matter in ascents of the ltiritl here conteniplated, in 
which no greater height ~ v i l lbe songht than is snffi- 
cielit to clear obstacles safely: probably a hundred 
metres will prove ample. For such mork, tlie alter- 
nate compression and expar~sion of tlie adjusting 
vol~un~eof gas mill probably suffice. 

The co~iclnsion is reaclled that  tlie art of aerosta-
tion is much nearer a practically applicable state 
tliari scielitific nlen generally suppose. Tlie objects 
now sought are tlie attainnlerit of better and more 
stable fo~~rns,  the more effective arrallgement of parts, 
the invention of lighter no tors, invariable in weight, 
anil convenient of operation, and the securing of 
highcr efficiency of propelling instrument. Even 
now, with the experience of the past, it is possible to 
build a niacliine of t,his class capable of niaking a t  
least ten riletres per second tlirongh the surrounding 
nicdiam. 

These conclusions of Bruignac are especially in- 
teresting when compared with those of Pole as 
presentetl to the British institution of civil engi-
neers, in ~vliicli he finds tliat the supporting-po~ver 
of the hrlloons adopted by tlie aeronauts above men- 
tioned, and the  driving-power and weights of the 
torpedo-boat engines of British maliers, are such as 
sliould permit the construction of an air-ship four 
hundred feet long, to travel at  the rate of thirty 
rniles a11 Iiour. R. 11. T ~ u ~ s r o s .  

T w o  novel and ingenious methods of locating the 
position of a bore-hole have rece~itly been described 
in the London Engineering. In  the  first case, at  
Edinburgh, it was desired to connect the lower end 
of a bore-hole, two hundred feet deep, with a well 
some eighteen feet distant. A drift rlln in the sup- 
posed direction failed to strike the hole, altliough 
~nucl i  rock was cut away, and it w7as evident tha t  
the drill liad deviated considerably fro111 the vertical. 
After an ~~xisuccessful attempt to locate its clirectiori 
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by the sound arising f r o n ~  sli;:l;i~ig rods ~ i t h i n  it, 
JIr. Andrev- IIaddow, tlle engineer, lowered four 
eight-incli bar- nagn nets (placed end to end, wit,h the 
south pole down) into t l ~ e  bore. Tlie nortli pole of a 
compass-needle in the rriine rnoved first to the west, 
atid tben to the east, of niagnetic north, as the mag- 
nets Jvere lowered, indicating that  the lllagllets were 
to the ~vestrvard of the compass. While ilie Ileading 
was being cnlarged in this direction, Xr.  I-Iaddow 
exl>erimer~ted by passir~g a rnagrlet around the com- 
pass, and drawing a serie.r of curves for positio~is of 
the magnet, mhich protluced different angular deflec- 
tions of t l ~ e  needle. Tlle compass was tlien placed 
successively at  two different points in the heading, 
and the deflectio~~s by the magnetscsnsetl in tlie 
bore-bole were noted, - at one poilit : l$O,  a t  the 
other 6h0. 'rhe Jvere marlied ontwo l j o i ~ ~ t s  then 
the plan of the mine, a tracing of the magnetic 
curves j11st referretl to n.as placed over each point, 
and tbe intersection of the curves correspondi~~g to 
these deflections was rioted. Tipo~t excavating to the 
point thus indicated, the bore lvas found, being about 
eight feet from tbe true vertical. 

I n  a second case, in ,lustralia, the dialnontl drill, 
in going clow~i three hu~itlred %nil seventy feet, had 
deviated beyond sensible nlagnetic influence, ; I I I ~the 
search by undergronnd n ~ i ~ l i n g  was contirri~ed for 
nearly twelve rrionths mitllout success. Mr. E. F. 
Macgeorge tllen e~nployed glass pliials partly filled 
with rnolted gelatine, and having a conip:tss-needle 
in  a l o ~ e r  connecteci bulb of the phial. 1Ylle11 these 
were carefully lolveretl in tlie bore to d i f ferc~~t  depths, 
and t l ~ e  gelatine congealed, the needle \vo~ild beco~ne 
fixed in the magnetic norill. at111 the s~u'face of tlie 
gelatine would be l~orizorital. Tl~ese  two intlications, 
when the pliial was witlidrawn, showed tlle ir~clina- 
tion and magnetic bearing of the bore-hole at  that 
point; ancl a sufficient 11111nber of observatioris at  
convenient depths pernlittecl the erratic bore-liole to 
be cornpletely mappcd from top to bottoni. This 
niap showed a deviatiol~ of nearly forty feet a t  three 
hundred and screnty feet (low11 [tile poiut so long 
searched for), and of between seventy and eighty 
feet a t  the full deptli of five liundretl feet. A drift 
straight for the indicated spot fourid the lost borct 
thirty-seven feet ant1 a half away from its proper 
place, and the botton~ bvas folu~d seventy-five feet 
astray. This device has since been perfected and 
p:tte~~terl. 

FISI~ILVG-I~\ '~ 'ERESTSIAV HUDSON Ed Y 

TIIIT chief commercial valne of this district un-
doubtedly lies in its immense fishing-irlterests, if Tve 
include in tliat term ~vhaling anti s ca l i~~g .  

A~nerican ~vhaiing-vessels lia\*e for more t l ia~i  a 
quarter of u century been condnctiilg a very profit- 
able fishery in Roe's Welco~ne, a large basin in thc 
north-western portion of Hurlson Bay. The vessels 
r~sllally leave New Englantl in Jlily, and reacli Xarble 
Island in September, where they winter, one or two 
every season, and occasionally Illore. Sawing out of 
thc ice in the following ,June, a ~ i d  preesing 1iort11rrrai.d 

as fast as tire icc will permit, they fis11 unti! about 
the first of September, tunless sooner loaded, ant1 
t l ie~i sail for Ilome. During the eleven years preced- 
ing 1874, about fifty voyages are kllown to liave been 
lilade; and the retiurls give an average of $07.420 per 
voyage, 1vbicI1 sIio\vs a large lnargirl of profit to tlic 
sn~a l l  sailing-vessels usually ellgaged in the tmtlp. 
I t  is estimated that the aggregate d u e  sf oil and 
~vhaleboile already ohtailled is about t ~ o  and a clunr- 
ter nliiliolr tlollars, a11t1 every th i t~g  poi~its  to a large 
estei~siori of the industry. 

The" porpoise-fishery is extensively carr~ef! 011 by 
the k111dson-Bay co~upany; the fish, as they are popu- 
larly called, bei~ig lield in checlc by means of trap-
nets on flats in coves where the tide rises ten 01. 
fifteen feet, :tntl waterleft lligli and dry when ~ l ~ e  
recedes. Last year the conlpany secured nearly 
two hulldred i r ~  one tide at  Churcliill, ailil :I much 
larger ~ l r ~ r i ~ b e r  The blubber weighs at  U~igava Eay. 
fro111 two hur~dred ant1 fifty to four li~indretl pounds, 
and is very rich i11 the finest of oil. Formerly the 
blubber was exported ;but t l ~ e  eonipany has estab- 
lished este~lsive refillcries at several of its i1orthe1.11 
statio~is, and now sl~ips the oil in caslis. 

The colilpany also carries on a walri~s-hiint. send- 
ing two sloops allnually froill Churcliill to t ~ o  very 
prodnctire walnls-gro~u~ds north of llarbli. Island, 
where they liave never failecl to obtain full cargoes 
of blubber, ivory, and liides i i r  a fen- weelis, besides 
carrying on a valuable trarle in oil, ivory, nlilsli-ox, 
and c~t,lier skins, with the r~or t l~er i l  Ealiin~o, 

D u r i ~ ~ gtlle exploring-steamer Keplune's isi it to 
St1ipart9s 13ay, the Eslrimo xvere liviug 011 Llie harp- 
seal (P l~oca  groelllalldica LinnE), arid ha11 in their 
porsessiol~ skills of a good nla~iy  liarbor ancl square- 
flipper seals [Plloca vitnliria LilinG, and Er igna t l i~~s  
barbatns Fabricins), seals of all kinds being ab~ul-
d m  t. 

Tlie Eludso~l-Bay company llas a stealrier, the 
Diana, ljlying between Londoii and Uligava Bay di- 
rect, fitted np with refrigerating app:t~'atus. and en-
gaged solely in conveyi~ig sainlor~ frcsh to tlit? L o ~ i d o i ~  
~narliet. L:tst year's cargo is reported to have real- 
ized ~ ig l l t ee r~  Yearly every stream tliousand dollars. 
contains botli salrnon and trout in vast !rl:rntities, 
cl~iefly n-liere the salt arid fresli waters nlingle. 

Cot1 abo~uid iri tho vicinity of Chndl~igh: though 
not "11 to the present tilile founcl in Iii~rlsoli B:ty. 
Nen~fou~rdlandsclloollers even now work as iar nortli 
as N;lchrali, aiid seen1 to be going f a r t l l~ r  e.1~11 year. 
'I'he cod, tllougli goocl, arc not equal to t l~ose of the 
Eanks. 11-llile the Nept~riie was at  I'oit B ~ ~ r w e i l ,  
imth in goi~lg art11 o ~ r  ~.etarning. illc i~~ichorage 
teerned 1~it1i cod, wl~icli were taktn in grcst ~inrnbel-s 
by jigging fro111 the ship's decli. 

T H E  L)llAiL\TA GE SYSTEM OF BR14Z1L.l 

TIIE liydrographic features of Brazil are to a cer- 
tain extent det,errnined by the orographic systern, ant1 
by the distribr~tion of mountains and plains tlesc.ribed 

I ILronl t l l ~ ~I:io .\'c,ci.. 


