
in iess tiniu, tlmn niljuHt oin' bulililc tube. This indirect lurthod

wiems to mu to liavc, tor tlii' ]>ur|i(isrs of ordiniir}' levelling, no cnc point

to coiumcnd it in iirdirciifc t'> tiic dinvt mt'tlioil, itnd ImHtlic ditiadvau-

tttsro that it does nut ^xniiiiintci' unrrcct iiiiju>tuu'nt, unk'HH thu pivotx

liuvi!, afttT oar'Tni i.'xanilnat <in, bci'n iiHcntiiini'd to bi; Kjual ; it ihi:

proper correction (Ictcruiinid .md appli'd. T hi' wye in undoubtedly

the mo8t Hcicntitic instrument. :inil tor pneixe worU ban houiu advan-

tages,—such, for cxaiupl", ax tlu' posMibility of eliniinatinj; the error

due to want of coineidence <if the Miiilin,i{ tube with tiie line of sight.

In a wel) constructt'd dumpy howevei tliis error muMt always bu trifling.

I hnve never been able to umiersfanil why the wye level should be used

in ordinary Icvellinf; in j)rel'en nee to the dumpy. The wye Ibrm is

more diBBeulc of constrnetiiin, more ex| enxive, less rigid when con-

structed, and licnce more liable to ^et out of repair. The most

abominable instrument ev< r ]>ut in the hand of man Ms an old and

shaky wye level. I submit that in the interest of good vork, if not

of economy, the construet-on of the wye form for ordinary levelling

should be abandoned in favor of the more compact and rigid dumpy.

The modification of the dumpy, such us Cushing's reversible level and

other deviations from the type i'orni, do not, for similar reasons, com-

mend themselves to me. Tlie adjustments for coincidence of the

optical axes of the objective leiiH and the eye-piece with one another

and with the axis of the tube, provided for in the wye but not in the

dumpy, are really makers' adjustments, and except in the case in which

the* axis of the objective slide makes nn angle with that of the tube

arc not essential to correct work. A very important point to be at-

tended to in the construction of all levels, and in the examination of

them from time to time by the Engineer, is that the object lens is not

loose in its cell, and that the cell i> not loose in the telescope tube.

Both these defects are apt to occur through time. The tightening

band at the back of the cell should screw into place in order to per-

mit such a defect being rectified . An instrument having a loose ob-

jective is impossible of adjustment and fatal to good work.

The accompanying cut taken from Fauth's catalogue, represents an

instrument of the form used in geodesic work. The pattern employed

by the United States coast and Geodetic Survey difiers slightly from

this instrument, which is the one presci il^ed by the International Geode-

tic Commission, held in Berlin in 18G4, and used in this country on

the Lake and Mississippi River^surveys.

The followinif description o '

tii • iii-ifniiii 'iit is taken from Johnson's

theory and practice of survey iuLi;

—

" The bubble is enclosed in a wooden ease (metal case in the cut),

" and rests on top of the pivots or rinus : it is carried in the hand
" when the instrument is transported. A mirror is provided which
" enables the observer to read the bubble without moving his eye from
" the eye-piece. There is a thumb-»crew with a very fine thread

" under one wye, which is used for the (inal levelling of the telescope

" when pointed on the rod. There are three levellinsi-sercws and a

" circular or box level for convenience in setting. The telescope
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