
Rod 13, from Miiy 19 to Aug. 18 0.51 mm. per nietrt.

14 " " 20 " IB 0.40 " " "

9 " " 24 Supt. « o;n " " "

10 " " 24 •• « 0.43

" It in quite |)OHHilil(' that iriorN t'roui thin Miurocuiay lar^fly t^xooed

" tho t'rrorn uriKiiij; from tin- Icvt'llinjt itwlf. I'lucli tii M purty iihould

"theruforc he proviilml willi tho iiifiiiiH of mttkiii>j; u dmly .ompariMon

" of thu rodrt UMud, with u ^tullUurd oi li'iigth. A nUv\ mutru nod a

" mioromutur microHuope mouiiti'd on u htatid would bu all that would

'• bo ueco8Hary."

Thu maximum oxpaiiMion iibovi- <|UotiMl would amount to ,007

of a foot in thu it'n^:th nf n 14 foot rod. It will bu noted that the

variation oftemperature in not given. Kxperimenttt conducted by Prof.

Van du Httude-liakhity/.eii on tiu^ ntiivex utud in thu Nuthurlands, fjive

rc8ultH of much luHH magnitude then thu above. Hu found thu rate of

ozpanHiun for MeuMoued Hr rodH to bi: 4.4 miora pur mutru, pur degree

ccntigradu, and that other changes amounted iu uU to not more then

.05 mm. pur mutru.

For ordinary work the su-lf leading tjluscopo rod is almost univer

sully adopted, on account of its poitability and cunvuniuncu in use-

Tho rods of this form, though sold ax "Htundard " by thu makers, are,

liable to bo moHtiiiuccurnte. Of tiie seven 14 ft. sulf-ruadiuK rods in use

at McOill College, four are within .002 of a foot of buing correct

one is .00(1 too Hhort, and two aie .014 too long, at C2° Foli. There

are then two of thes«! rods, and surprising us it may suem, both from

thu samu makers—a Loudon tirm of high ruputii—which ditt'ur between

themselves to thu extent of .020 of a foot. Two 12 fit. target rods

by different American makers are within .002 of thu correct length.

Amongst a lot of five tclcscopo rods, recently measured in the ware-

house of a dealer, one was found to be .020 too long at 14 feet and

,015 too long at 17 feet. In most of llie above eases the total error

was roughly distributed throughout the length of the rod. In that

last mentioned, and iu one of the College rods, the graduation was

Romev.hat irregular.

Where rods are properly constructo'd they should not bo influenced

to any great extent by moisture. The utmost precaution should how-

ever be exorcised to keep them dry. In thu Swiss levelling the errors

due to temperature and moisture are stated as being "small, slow in

action, and somewhat irregular. " Thu reports published from time to

time of extreme changes from moisture are no doubt due to improper

protection. Where rods are used under proper direction they are of

coiirsc subject to careful comparison with the national standard, and

any errors in their lengths allowed for.

Errors arising from unxtahlv mpporH may occur through the instru-

ment or the rod, and areusually of i eumuliitive character. The instru-

ment may settle slightly between the reading of the back and fore sights,

or the conver.-ic may occur, depending upon the character of the ground.

Similarly, the turning points may settle or spring up between sights.

In soft ground, settlement is likely tti oucur; while in stilf clay

both instrument and rod— if tlie latter is supported on a peg driven

in the ground—may spring back slightly. Pegs are preferred as turn-

ing points for soft ground and for hard snil or roads, plates having a

projecting knob or spherical hole for the rod, as already explained.

The rod should never be niuoved from thu point until all thu read-

ings have been made, and the weight of the rodmau should never be

allowed to rest upon it. When botii instrument und rod move in the

same direction the effects are additive, and the charactiT of the soil

continuing the same over a considerable stretch of country, u large

error may be accumulated. To obviate such a result, Colonel Walker

adopted, in India, the plan of alternating the order of observations at

successive stations of the itistrumeut, by reading the back staff first on

one station and the forward >taff first on the next. The error may in

part at least be eliminated by levelling between bench-marks in oppo-

site directions. Duplie.ite levels in opposite directions between benches

or along the whole length of line should completely eliminate it. This

is indeed the sovereign cure for all errors of a cumulative character,

Mr. Hirsch, one of the Directors of the Swiss precision levelling.
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