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for ill! practical jiiirposcs. and the oasc with wliicl: a canal can he nii'asurcd
liy this nicthcMl is a stronj,' incentive to its use.

At tlie time of the current meter uhservations in tlu' canals, float measure-
nuMits were also taken in onlei' that <'oiiiparis()ns iiiifrht he iiuide hetween the
(piite accurat(> current meter method and the a|»proximate method of time
floats over a jriven reach of canal.

The floats were operated in th<' following.' manner. A fri'eat many small
sections id' jrreen wood wci-e prepai'cd by chopping' willow or similar hrush i-i-

to pieces aliout two incdics loni.'. (ireen wood is desirable as it sinks low in tlie

\\ater iieyond air I'esistance. Kifl\- or sixt\- of these wci-e dumped from a hat
into the swiftest part of the channel at th(> upper end of a measured reach of
canal; jrenerall\- the same leach as was used in com|)utin<,' the vahu! of "n"
for the major jmrt of the experiment. The float fii'st reaching the lower end
(d' the rea( h was assumed to have taken the maximum threads of velocity
tlir'U<.diont the reach, perhaps l.OOO feet lonir. .Many floats must he used
as !licy string' out over jx'rhaps 1*0 |)er cent of tht> course. When the fiiud
stniiy was made by .Mr. Ilardin-r he found that it was necessary to nudtiply the
velocity as found by the fastes t float by a factor ran^rinjr from .(iO for dihdies
havinj: the value of "n"" of about (!.():!( ) and a cross sectional area of two s(piare
feet up to a factor of .!tl for canals havinjr a value of "n" of 0.012 and 'i cross
sectional area of more than :!() scpiare fci't. Thus we see the co-efficieni to be
used varies with the size of the channel and also with the comlition of the
channel as reu'ards :;moothness. This infornndion is not particularly new,
beinv' analyzed in Ilerinjr iV: Trautwine's translation of the original date of
Ku'tcr and (Jansridllet. but somehow the standard works on liydrai, s have
advocated a ••o-cffieient oi' factor of .SO to 0.8:!. but it is se,n from the above
statenu'iit nt' variation that his method can he but an approximation at best.
and should only be accepted as such. Where tlii' factor of .80 is used it is

evident that the results are as liabh- to be from 20 to :!0 per cent in error as
to be I'ijrht.

The Measurement of Water in Pipes.

In order to determine the actual carryinu' capacity of wood stave |)ipe in
eonimercial service, an extended series of exjierimeids was coinlucted upon this
typ.' I,

f
pipe ranyintr in diaineter from S inches to i:JVL' t'<'''t. The records

obtauicd from tlicsi' experiments were then analysed tofrether with all other
ti's)., upon wood pipes anil as the condiined results wer<' at variance with form-
ulas at that time accept. -d for the flow of water iti that t\pe of |)ipe. a lU'w
formula was developi'd tliat did. as near as miLdit be. fit all the cxperiiiu'iital
data. The result of this study v is then submitted tc, several hydraidicians
whose work iimdified them to criticise it. and their discussions added to the
ori-inal manuscript and the wind.' jiiddislied as Bulletin :'u() of the I'.S. I)e-
parttneiit cd' Airriculture. The Fl,,w id' Water in Wood-Stave l'i|)e."" bv Fred
<'. .^eobey. The f<u-mnla offered in this paper has been acc-epted for desitrilill':
purposes by thr {'.s. Kerjamalion Service, many of ihe pipe mainifacturers in
the I nited States, and b\ the ene-ineers jiciierally throu^rhout the coinilry.

.\ similar series of experiments was conducled for two years upon the
various kinds of concrete pipits and a bulletin has beiMi prepared for publica-
tion, but it is not yet availaiih' in pamphlet form. However, the elen'eids of
the results for an.\ iiarticular kind of pipe may be obtained upon application
to Irriiralinii Division. l!urcaii of I'lddic Uoads. Federal IJIde-.. I'.erkeiev, Tali-
foriiia r.S..\.


