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ing cards, lre madc, in all, 3.027 trials, and obtained 
7SD successes instead of 732,  wliicli is the ~ iu~r ihe r  
tha t  cliar~ce alone ~vould lcad him to expect. The 
probability that tlie actual number of successes shall 
(lilfer from the probatile n~umber in either direction 
by so luucll as 57 in 2,027 t,rials (by 2 in s trials, say) 
is approximately, -

wliicll gives in tlie present cnse A,;that is lo  say, 
there is in reality one cliancc ill sevel~ty of so great a 
deviation arising by accidciit, ~vllilc Iiicllct ~vould 
lnake it fifty in fifty-one. 

We repeat that niwriy of Nr.  Riclitit's experi~irerits 
are i~iterestiiig, and the results very striking. I t  is a 
pity that they are not more effective than tiley are in 
placing the queition of mental sugqestion upon a 
scientific basis. Crrxrs~rlNrcLAI)I)F ~ ~ 

7'111; D I ~ I E I V S I O X S  O F  SNIPS.  

I EIXVE often thought, tllat, in practising tlle art  of 
ship-building, nleii have too inach neglected the study 
of the for111s of the lish vr~liicl~ make the waters their 
permanent habitslion, and arc desigilcd for the most 
part to attain the highest degree of velocity in the 
pursuit of their prrg. No doubt, the case of a ship 
partly, arid that of a fish wholly, immersed, are not 
strictly parallel; but they offer very many points for 
comparison of rvllicll we may avail ou~.selres. 

A fish makes xse of its tail-fin as the chief and 
nearly sole instrunlent of propulsion; and, in tlie 
adoptioil of the screw-propeller ill preferellce to the 
olcl side-wheels, the steamer's of tlie preseiit day have 
secured a great advantage over tlie old forms. I11the 
proportion of length to those of breadth and depth, 
ho~vever, although there has of late bee11 some irn- 
provemcnt, there wonld appear to be a lingering ten- 
dency to holrl by the old rnistalren idea that a ship 
was rather to be rcgi~rded as a wedge to cut the water 
than as occupying the spate of a wave of displace- 
ment;  and so rve have ships nine, ten, or eve11 eleveii 
times as long as broad, a~it l  twenty tiirics the length 
t l ~ a t  tlicy have draught. Now, knowing as we cio t,he 
mapnitncle of the skin-resistance in ships, anrl its 
smallness in the oily coats of fishes, one would expect 
that the lerigth of the latter would be greztter propor- 
tionally than that  of the forriler, if ships rverc built in 
the proper form to secure a high rcloeity. Unt mhat 
is tlie fsct ? On an average of sixteen fresh-~vater 
fish rlelirreatecl in I)airieli, I find that the estrerne 
length, inclnsive of the tail-fin, is four ancl trventy- 
two hiuidredths tiiries tlittt of tlie extreme tlepth cx-
clnsive of the rlorsal and ventral fins. The average 
breadth ~vil l  be perhaps one-half of the clel~t11, ~nalr- 
irig the proportion to lerigtlt about 1:8. 
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On an average of three species of n~liale, tile nar-
whal, Greenland sllarlc, dolphin, and the porpoise, I 
find fro111 Scoresby and other authorities the propor- 
tion of either ilepth or breadtll to length to be about 
1:4.7, they liavirig ~ica i ly  circular. sect,io~is. 'I'liere- 
fore i t  appears, that, ~vliile in ships the proportion 
of length to width of lnidshilr i~ i i~ne r s io l~  is 3:  1, that 
of the sharlr, the porpoise, or clolpliin, is not more 
than l..i:1. 

Dr. Scorcsby, in his 'Arctic regions,' gives t~v(.clvc 
rniles pel. liour as tlie utlnost speecl of the hale; 
but Ilr.. l%nxe~idellgives it a, relocit,y approacl~irig 
twenty miles. I had an  opportlniity of witnessing 
the wo~iclerful s~virnniirig-po\%-ers of the porpoise dar- 
ing a voyage to the Clyde in the Owl steamer on the 
2Dtli of June  last. About eight a.ar.,the sea being 
cahn near the 3111ll of Gallo~vay, me were beset by a 
shoal of these a~iillinis, ~vhich racetl wit11 the ship, and 
kept alo~rgside for three or four minutes n-i l l  the  
greatest ease. They swan1 in tnos  ant1 tllrees, at  n 
~ ~ ~ ~ , one~ ~ . ap-foot or. t ~ r o  rlistant from another, scvel.:ll 
pro:tciiing within ten feet of thc vessel, which was 
steaming a t  tlie rate of thirteen 2nd four-t,entlis 
statute miles pcr liour. if such a velocity can lie 
inaintailied by tlie poryoisi., with its coii~pamtively 
bluff figure-head, we mn,y snrely expect a much higlicr 
velocity in the case of fish more obviously desigiied 
for speed. 

My son tells me that  in n voyage of tlie hlalviria 
froiri 1,rirh to Lonclo~l he  had oliserved a t  night two 
fishes of about a yard long wliicb 1iept for acor~sitiel-- 
able t im~?  in advance of the cutwater of the ship, be- 
ing visil~le by their phosphorescent light. The ship 
rvus at  the time steamillg a t  the rate of fifteen and 
t~vo-tenthsstatute miles per hour. 

The invest,igatiou of the resistance of solitls mov- 
ing in flrticls has been talien up tl1eoretic;tliy by 
Tliomson, Stolres, Itallkine, and practically by Pronde, 
who has found t1in.t the surface friction it1 lo l~g iron 
ships is more tila11 fifty-eight per cent of tlie whole. 
Froude recognizetl the study of the forms of ani~riai 
life in guiding us lo practic;~l conclusions. 

From the above consider:~tions, I am incli~leil to 
believe lliat a length of not ri1oi.e tl1z~11 five to one of 
breadth ~vonld be better t11a11 the extreme pro])ortions 
of ships now in vogue, anti that tile greatest bre:tdth 
should be considerably in advance of the mirlship. 

l IECEhTT TRA VELS I N  il RABIzl .  

F~io \ r  the receiitly printed account of Mr. Charles 
I-Inber's rn;ssion in Arabia {re c~rll  solne notes of geii- 
era1 interest. 

On an escnision to the gleat monntain Jebel Agu, 
the party canrpeii a t  the elltrance of tlie Tilarin val- 
ley, near the ruins of the little fortress El Asfar. 
T l~ rcep ~ l n l s  grow here;  and there is a little spring 
\\,hose temperature, 7Z0 l?., indicates the heat of the 
soil ant1 rock in thiq arid legion. Around tlie ruins 
mere traces of cnltivatiori ar~tl abandoned wells. A t  
a short distance the traveller was fortunate enough 
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to malce the second discovery of l<r~om~i Ilirniarite 
inscriptions, of which there were nine. These were 
on a block of grarlite of enorrrious size, under vhose 
shade travellers have refreshed thelnselves for marly 
centuries, as these irlscri~ttions, sopposecl to be niore 
than two thousand years old, sufficiently indicate. 
They are accompanied by rude oi~tlines of horscrnen 
brandishing the sword m ~ dlance, precisely sinlilar to 
slietclres rnarle in Huber's note-boolr by a living d rab  
chief at  EIai'l. I t  is probable that  the first llinliarites 
established tl~erncelves in the Tuarin valley on their 
sotcthward migration. In  the numerous revolutions 
which have devastated Arabia, it is probable tliat the 
valley has been marly tiriles depopnlatecl. 

Farther on, the party pa-sed a singular rocli, which, 
irl falling frorn the crag, had perched itself or1 a gran- 
ite mass by three sharp points. Dcilrg so~ilewliat 
concave below, it reso~~iitls like a rather heavy bell to 
the strokes of a cane, -an infallible sign, accortling 
to the Arabs, of concealed treasl~res. Their camp, a 
few miles I~eyond, was in the midst of a rcmarliable 
ravine of a uiiifornl width of abont fifteen linildretl 
feet, bordered by granite walls abont r~ine  hundred 
feet in height, presenting in the slul reniarliable hncs 
of rcd, violet, bron.11, and rose. Tlre perfcct,ly level 
sa~ldg eoil was of a peculiar rose color, arid the irn- 
pressio~i corrreyed mas of a gigantic street newly 
swept and silc~rit. Access to the Gon valley was ob- 
tained throngh a very narrow ravine encuinl~ered 
with fallen bloclis, harclly afforcling passage for a 
camel. Above this it enlarges into a circular plateau 
conti~inetlOII the oilier side by a loilg boulevald of 
~nag~iificentpaln i~ .  Tlie spot seen~ed a Lcrrestrial 
paradise. Floclis of birds, so rare i ~ ithis parcliecl land, 
delighted tlie eye, and their songs broke the silence of 
the clesert in a rleliglitfnl llianner. Vegetation mas 
luxuriant ant1 beantiful; and a flowing spring re-
freshed the party, tliongli its telnperatnre was not 
less than S2O I?. 

111travelling about the Jebel Aga, ascent was 
fonnd practicable orily in a very few places. The 
walls rise abruptly without foot-hills, aiid are of a 
gray, red, or l,eddisli-brown granite of coarse grain 
cornposrcl of quartz, mith large crystals of rctl ar~tl 
white felspar with grains of pegmatite. Tlie dip of 
tlie bcds is about 5s0 toward the horizon. Tlie wind 
in tliis part of Arabia blows almays from tlie west. 

The road passi~ig through the  regioti of Jebel 
Selma, at  no greilt d,istance from tlie Jebel Aga, 
traverses an isolated volcar~ic district, where tile pas- 
sage is often only wide enough for single file. Several 
craters, one twenty-five hnrldrecl feet across, still re- 
main, and, though now safe for travellers, mere for-
merly the fastnesses of -4rab robbers, whose attuclis 
matle the regio11 deserve, even more than its natural 
character, its Arabian name of Gehenna. Beyond, 
jnst where tlle grits replace the basaltic rocks, lies 
the litt,le tomn of Feycl, containirrg some forty hou~es .  
Anciently this nras a site of renomu, for mhose de- 
termination Xitter vainly sperit rnany pages of (lis-
cussion; but its splendor has departed. Arountl it, 
at  no great distance, are scattered low hills of vol- 
calric origin, in some of ~vhich the craters are still 

evitle~rt. Wafer lies under a bed of basalt, very hard, 
and six or seven feet thirli, covered wit11 abont thirty 
feet of sand and gravel. The wells, singularly 
eliough, are coniiected by subterranean ti~rinels. 
This water, accessible only at the cost of so much 
labor, must be raised to water the palm-trees, and is 
reported to be graclt~ally diminishing, to mhicli the 
decay of the ancient city is probably due. Tlie des- 
ert around 1"eyd is called Liba-rl-Kriis. 

Thence toward El ICebafah the path traverses a re- 
gion of volcalric rcjck, ~vhicli ernerges from the sur- 
face or1 either liantl in a singular nianrler. I t  looks 
as if tlie ~vhole reyion hail been olice a. boiling liquid 
lava which had been scleldelrly congealed, leaving 
solidified bubbles tweiity-five to thirty-five feet irl 
cliameter, which appear at  every step. A little sand 
is found here arid there in crevices, with an occasiolral 
shrub growing ill i t ;  but apart from this, the desert 
is absolutely rialted rock of intlescribable desolation, 
- a  corner of the real Aralria Petraea. Tlre name of 
this wast,e is El  Sa~, i fah .  I n  this region, according 
to the Arabs, there are some ten ra i~ly  days at  the 
beginning of TT-inter: tlie rest of the year is literally 
dry. J3eyorltl lieliafali severirl snrall oases mere seen 
of a sirigular geological structure, wliich is, however, 
conlrnon iri the region. They consist of elliptical 
tlish-like clepressions, dipping slightly toward the 
~ior th ,their axes riortli-west and sontli-east, and about 
twenty-four ltilonietrcs it1 let~gth by half as much in 
miclth. 'She margirls of these basins are abrnptly 
elevated, rocky xalls, about thirty or forty feet i n  
height. Tlie wells pass through t ~ ~ e l v e  fifteenor 
feel; of gravel and rock, beneal;li mliicli is water in 
abmlda~ice, but too bitter to be potable. Drillking-
Tvater is accessible iri but tn70 or three places. The 
road fro111 ICehaf'al~ to ' i l y o ~ ~ n  passes the bountlary of 
the safe country, and enters the region of robber no-
mads. A singnlar rock, m11c11 resenibling tlic spliirlx 
in form, partly covered wit,li illegible Himiarite an(1 
Arabic inscriptions, lies isolated near the ronte, and 
beyond a lnucli s~naller one, from which a few in- 
scriptions could be transcribed. Tlie ir~liabitants of 
tliis region are small, shrivelled, and sickly-lookir~g, 
ill strong contrait with the fine physique of the people 
of El Jebel, wliich tlre tri~veller had left. They are 
1-iole~it fanatics, from whom 111s safe returu mas 
fortuilate. Tlie nlean ternperatnre of the soil here 
was 8k0; and ihirirrg one clay, wit11 a hot wind, tlie 
thermolncler rose to 122O 1". in the sliatle. 

TIIE 11011. B. C. Parsolis recently read a paper 
before the Britisli institution of civil engineers, in 
which the progress of stenm-locomotion or1 street-
railways v a s  very fully considered. I t  was acsetted 
tliat very little success had attended tlie efforts made 
to introduce steam as a motor on the cornmon high-
way, while the privileges accorded by special legis- 
lati011 to the street-railway compariies have led to 
cornparalively great success in that direction. 

The British 'Board of trade' regulatiol~s have 
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