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onlC 10 links above this, and one at top af rod, giving
a clear distance of 25 links betiveen the outside targets.
The targets ivere forîned of briglit tin, and black
rubber tackcd on the rod. The tin rcflecting liglit
and the black rubber absorbing it, the division
betwvcen theni was very distinct. Tîîe lower targets, 10

links apart, wereaonly used in measuiring short distances,
the OUttr targetS, 25 likç apart, being uscd in ail ather
cases. If a distance af sMY 40 chains be mcasured an a
piece of le'te1 ground or upon the ice, and the number
ai turns of the nîicromneter screvi rcquired ta inove the
horizontal wvire of the telescape froin one target to an-
ather be noted, thien as the base is very shart as coni-
pared with dlistances ta be ireastired, it may be con-
sidered ta represent the arc whichi subtends the angle at
the instrument, and this angle will vary inversely with
the radius ar distance. As, however, at different dis.
tances froni the instrument the dîfference ai refractian
ai the targets wvill vary slightly, it is necessary, iii order
ta prepare an accurate table far reducang the abserved
readings ta cdistances, ta natice the actual rcadings at
each chiain af distance froni 5 chains up ta 5o chaîns,
and interpolate the readings for differences afiol
links. The distances correspondîng ta any obscrved
rcadings can then be at once abtained by inspectian.
To determine differences af level and establishi grades
an preimninary railway and other surveys, the tele.
scape 'must bc provided îvith a good spirit level, and
the horizontal wire adjustcd ta define a horizontal line
when the bubble is at zero. Then if we note the point
on a rad at the distance oi say 500 fee ivere this line
strikcs, and turn the miicrameter screwv throughi one
rev'olutian. the distance betwveen the two points on the
rod being nîeasured, î-5 th ai it is the risc or fal l n00o
feet for otie turn af the screwv, and we can now prepare
a table giv'ing the mninber af turns required for varions
grades, also ai the risc or fli in feet at différent dis-
tances; these tables should include the effect ai cur-
vature and reiraction. Wc also require a target rod con-
sisting ai twvo pieces sliding upon each other, in order
that thie piece carrying tCie targets rnay be pushed up or
down, s0 that the lower target can be set at the lieight of
the telescope above the ground, and clamped in position.
The distance between the targets may be 5 or 6 .ieet, and
a table for reducing observed micramneter readings ta dis-
tances can be prepa red in the mianner already described.
WVe are now prepared far surveying and abtaining the
levels and distances along any preliniinary line without
the use ai the chain or any othier instrument. The
made ai proceeding will be as iollaws: The instrument
being set up at the starting point ai the survey, and
careiully levelled, the direction ai the line is fixed hy
readings ai the horizontal circle, the bubble ai telescope
level brotîglit ta zero and reading ai niicroineter noted,
then the lower target being adjusted ta the. height ai
the telescape, the rod-man proceds along the line and
halds the rad at ail points îvhere anymnarked changes
ai inclination occur, the distance ta each point bcing
detcrmined frorn readings an the targets; also thediffer-
ence between the nicrameter reading for level zero and
the rcading on the laover target gives the difference ai
level by consulting aur table. We may also abtain the
direction, distance, and difference ai level ai points on
eithier side oi the line refcrred ta the Instrumiental
Stations, and 'vithout planting any stakes except at
these stations, colcct the necessary data far preparing
a plan, profile and cross sections ai the line, ironi which
a location can be decided an, wvhich wvould then be
chained, staked and leveiled in the usual wvay.
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Thomas Monro, President ai the Canadian Society
of Civil Engineers, is an Irishiman by birth, and came
ta Canada in iS5o. He wvas inimediately employed
under Thomas C. Keefer on variaus surveys-Montreal
and KCingston Railway, St. Lawrence Bridge (now the
Victoria), Montreal water warks, etc., until z854. Fromn
1854 ta 1856 hie had charge ai a portion ai the G.T.R.
construction at £Prescott. Fram 1857 ta x85o hie wvas
assistant engineer on the Hamilton wvaterworks, and
resident engineer on the Hamilton and Port Dover
Railway. Froni i86o to date lie has heen in the ser-
vice ai the Canadian Government as an engineer.
During this period ai aver 35 years Mr. Monro has been
engaged in sanie very important works, a resuiné ai
whicli is as iollows: In 1863 lie wvas appointed one ai
the Governnment inspectars of railîvays, and in 1864
specially sent ta report an the best mneans ai supplying
water ta the Parlianient and Departînentai buildings at
Ottawa. In 1868-9 hie examined the east caast ai Lake
Huron and north shore ai Lake Erie, with a view ta
the establishmnent ai harbars ai refuge, and also mnade
a partial examination oi the east end of the Dawvson
route as a praposed means oi ivater communication
îvith the interiar. In 1870-71 lie located the present
new Welland Canal. The next year lie wvas appointed
engineer in charge ai the Welland Canal enlargenient
betwveen the lakes. This wvark wvas, bawever, subdi-
vided, and Mr. 'Manro superintended the constructian
ai the new line ai canal north ai Allanburg, on wvhich
aIl the lift lacks are situated, and renîained in charge
up ta the end ai 1888, the canal being deepcned ta 14.
feet. In 1889 lie wvas specially sent by the late Johin
Page ta survey and report upon the questian ai locating
a new canal between Lakes St. Louis and St. Francis.
Aiter muchi apposition this canal, nanied by Mr. Manro
the «' Soulanges Canal," is now in caurse ai construc-
tion on the line recommended by him, and iromn bis
designs and specifications. Several important changes
have been made in the plans ai locks, weirs, etc., which
it is believcd will resuit in iacilitating the passage ai
large vessels, and, by the general introduction ai con-
crete, reduce the cast of the wvarks. Mr. Monta bas


