
' tioM would hftTA b«ti>n lout fVoin W\^^\\ wind* without th«iu. Th<irod-

iupnoi'ti'd th(>ir rr)di liv Htlcki« hold in th<- Inind nmi bracedmen
' •i(Kin»( till' rod at tin iuikI)', rivitinu <iii lli<' ^riMind. I iiri- lind to b.t

' vxvrciiti'd ihitl the nxU wvri> not thcntby litlml t'roiii their M)fki>l« in

' the I'uot pluti'H.

'• m. Truiuulounni'*« ii cuninid by » iliffiTcnueof li>tn|H'ritturi< botwut'tt

'air und Kround, und itlwityn ouunrN in clrnr wnithi-r iilti-r thf itun iii

' u Cvw liourH liiKb. Tliii* iMkUMc^i tin- turi;i'l. nr tiKUrim en a i«puakint(

' rud, to Hppi'ur to uiovu up ami down, Kivin^ rim! to wimt ix known ««

Jaiiuiiig or boiling. Thi-<s Hiinply riiu»<M nil iini-itriainty iu

' thi! ri'ttdiii^, di<p<'iidinK diructly on llif dcKriT id' unMlfudimwH. ll

' i» a uouip'^n'tutiUH i^rrur, und llio obm-rvur inUHt bo hii own jud^« a*

' to whon lit.' luuHt Htop work in ordiir tu obtain lint r<'t|iiiri'd d''Kr>'« of

' priH-'inioii. Till.' only ri'ni''ily iw to Nhorti'ii tliu li iigtb ol'Ni^ht ; but um

' thvruaruiMiuiuorrori tlmt luultiply diructly with tho iiuuibur ot'HiKhtK

' tukeu in a ^ivcii dintauvi', thoro ii iilixi u limit to wliirli thin rouiudy

iiiay bf profitably uurrii'd. I do not think K HdviMibli' (o u^u Ni^btt

loM than 100 tuut it' thu hij^huHt uufiiruuy U wiuj^hl, und purhapit

neviT uiort than 40(t feet, ovon whm thi' utunwplii'r.! in pirfcotly

• c'lt'ur und stt'udy. In cUrAV weutlur not nioitt limn ',i or 4 huun* a

' day uiui bo utilizod for tbc Im-'hI work.

" 3. Variublo ruCrautiun ocourK whon tho Hun<>hinu Nuddcniy ooinim

' upur U'avi'h thu liae; tliiit buppfUM along thutdgL' of timber or uuditr

" thu brow of a hill, uh when thu li lidly ilruuiorgus

;

" into the shado from tho huii'm movumi'iit, or on piirtiully cloudy dayx,

" whuii thu Hun ii« iilturiiutuly coveiod und vicar. Whuii fiuiu thu lirHt

*' Bourcu, it oucurt) about H a.m. und 4 p.m. It \h u peouliar phuuomu-
'' uou, and in more common in winter tliiin in Humniur. Thu utmusphure

" in uppuruntly 8teady und the Hight well taken ; but upon checking it,

" thu nadiiig liaHulmnged, and may be observed to ehangu gradually or

" 8udd nly, aud HomutinicM to i'i;cover a part or all of it)i original movu-

I'luuut, whuu thu iuHlrumuiitM weru known to bu Htuble. I havu imud

" thuMu ohauj^'H of ruadin^ amount to & iiidlimeturit, or 1-5 of an iuuh

" in a diHtauce of 100 muters, or 328 feel. If thu utmoHphere in found

" to bu in this condition, thu work should bu !<toppud for a wliilu, an

" thiH Htato of affairs in not likuly to continue lon^r."

ErrufA due to carulesnoHM—and their nume i.s lotion—noud not bo

diwuHMud. Wu can muku no provision for the aets of thu rodman, who,

being Hunt to hunt up a tiirniii;> point, triumphantly brings it to you

in bis huud ; or yut for thu leveller, who fails jHrsistently to distin-

guish botwuen a IJ aud a ^.

Luoking at the unavoidublu errors of luvellin^; in u more compru-

ht'nsivu uiannur, wu may regard them as composed of thruu classes,

—

compensating errors, uujiulativu errors, and accidental errors. The

first classes should he so manipulated us to ulimiiiute themselves dur-

ing the progress of the, work. The second should be removed by the

sume observer repeutlng thu work under us nearly us possible thu samu

conditiouj, and iu un opposite direction. Levels checked only iu the

sumo direction give fallacious results. Thu third aru the legitimate

errors inseparable from uU observations, and are proportional to the

square root of the distance. Thu errors of u properly conducted sys-

tem of levels are usually oonsidered to be of this character, und their

prcoision tested accordingly.

The limit of error allowed n the Ft.

U. 8. Coast and Geodetic Survey is 0.029 ./jjist. in miles.

Lake Survey 041 y^Dist. in mi\^.

Mississippi River Commission 021 J/Dist. in miles.

between duplicate lines.

The following interesting table of the results of levelling in Great

Britain. India and Switzerland has been compiled by Mr. Wilfrid

Airy, M. Inst. C.E.

Average differences in a single mile of the results obtained by tw»

obiervers, on ground of different degrees of inclination.
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