
.Muss, trc- riiiits, rofk ravfllinu'^, --iiii*!. i-ti'., all tond to makt; tli,^ vii; ^:

".N" ]\'nrh ami urr iliffii-ult to uiiticipatt! in (l(si>:ti. Imt where conditi.iii.s are

such that these rAardiiij; elements are to ho expei-teil, a (•or^e.^pon<^in^'lv• hiRh

value or"\" is to lie used: or hetti'r >lill. ti'-e a value of " N " as close as may
111. judu'i'd, l>\it desijrii for a lar<,'"' ovfrlnad as a t'aetor nf >afi'ty.

In eonneetioii with the measiireiiients of irri<.'ation and power canals, dn-

scrilied in bulletin N'o. 104 as mentioned ahove. it was necessary ii- make a

reat !Himlier of v'i"i!-'inf:s hy enrrent meter. As most earel'ul measurements

were desired, the meter was held in u frreat inimher of verticals and ifi many
points in each vertical. From the velocities at these tnimiTons points could be

de\cloped the vertical velocity curves for a ureat luimher of verticals acro.ss

the water section. The vertical velocity curve metho<l is conceded hy all

authorities to lie the most accurate means of opcratintr a current meter. In

the various vi'rticals the meter was held at .2— .4 .fi .^ etc. of the depth and
in many vertii-als. was also held near the surfaci' and near the hottom of the

channel. IIoldin<.' the meter at these particular points enahled a comparison

to lie made hetween the results as ohtaincd liy vertical velocity curves and the

results had an.v one of the so-calle<l i)oint methods heen used. The most com-
moirly used of the point methoils are the ''(l-tcrilh" fnethod and the eombina-

tioi of two points one taken at "J-tcnths ami the other at 8-tenths of the depth
cd' the water.

Simultam>onsly with, or immediately following the basic measurements

for the vertical velocity curves, the canal was measured by the so-called "in-

tev'iation method." in which the meter is moved slowly from the surface of

the water to the bottom of the channel and back, a definite number of round

trips. There is probably no type of enpineerin? measurements that has the

opinions of so many (pialified men on diametrically opposite sides rcfrardinfj

its accuracy. There appeared to-be ample prround for discountinjr the aeeur-

acv of this method for the reason that it is well known tliat the meter most

used in irri<ratioii and jiower rork will revolve if moved in a vertical direc-

tion in still water, and the results of such movement are mentioned in "The
Heliiviour of ("up Current Meti'rs I'lider Conditions Not Covered in the

Standard Ratinars," by Fred C. Scobey, published in Journal of Acrrieultural

Re--.enrch N'o. 2 (lOH^i. pajre 77. Our findin<rs in reprard to the use of the cur-

rent meter in the measurement of artificial channels may be summed up as

follows:

In Of) nicnsurcmcnts of the 0.2 and (l.S depth, or the two-point method,

pave results averapinp 0.73 of otic per cent hiph, while the 0.6 method averag-

ed 4.8 per cent biph. In TjH p-easurements the vertical intepration method
avei'aped 0.76 of one ])er cent too liiph. In other words t>ither the two-point

or the intepration method is quite accurate, while the 0.6 method pives a dis-

charpe aliout .") per cent too preat. This last result is confirmed by some of

the enpinecrs of the U.S. (leolopieal Survey. The results of these current

n. ter method c()mi)arisons are described in an article: "Experiments in the

I'si (d' Current ^Meters in Irripation Canals. ' by S. T. Harding, found in the

.Tounial of Apricultural Research for November 8, 1915.

Mr. E. J. Iloff, of this Bureau, has recently invented a cup meter, similar

to the type of the Price Meter, which does not revolve when moved up or down
in a body of still water. With such a meter the iidepration method may be

still more stronply recommended. As has been stated, the intepration method
when used with the old type of cnp meter gives results sufficiently accurate
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