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WATER MEASUREMENT.

The Secientific American of May 27
containa an arncie contnibuted by
@. D. Hiscox, M. E,, oo the subject of
whgrms ol Water Messurement for
Mivlog, Lrrigatiouw apg Mill Power.*t
1t saye: The dewignailon ¢ the terws
of waler meusBursnienl seems Lo be
somewhat misupuerstuvod, or hes be-
come Mipleadivyg lu many paite of the
U uiteustatesirom themunoer io wnigh

a primitive custom ol water meselre-;

ment bas been adopled in different lu-
calitled &nd afterward 1o wote of its
forma been made legal b, the gourts,
Differcuces in slevatlop sbove the
ges a0U the jstituie muke a sligut
difference in the flow of water hy
gmvlty tur & length uf Lime, L small
for practic:l -oosideration, but just
epnough for a legnl quibble when water
messure 18 referred to the cuurts.
Variation io tbe form of the orifice
vurles the actual deliVery per squure

tpch of onfice aDu  with il
the coopaltivus of variation in
heusd, form of oritlce, wvleva-

tion ol locallty, Iatitude and dissimoi-
Janty 10 the lenuths of orifice, there s
founu B varistion io the accepted unit
flow througb 8 equare luch uf onfice
of over balt & cuvle fuol’ persecond.

In thls view the miver’s inch ol
waler used In the early duye of Caull-
foruis mintng has become s standard
of wvarylng proportions m different
jocnifties, most perplexing us a definite
and legal measule, so that the nominal
mioer’s inch may deliverany quantity
trom §1'20 to I'78 cubic feel uf waler
per minute, -

The largest volume for a miner’s
ifpoh is the mnessure uped at Bmart.
ville, Yubn county, Cal., oailes the
fSmartvilie inch, Is derived from a
horizouta) reciangular orifice 4 inches
{n uepth, tbrough a 2 jnch plank,
upder & head of B ioches from the
oouter of the orifice, and of the re-
quired wiath tor the total fluw, this
belug tqual to I'78 cuble teet per
mivute-per equare inch ug orifios.

T'he miner's inch ot the Park Cansl
and Minirg Co., ElI Dorade county,
Cal., i8 equalto 145 cuble feet per mip-
ute, with au orifice two fnones desp
througbh u 1% ioch plapk—bDead 6
jopoches sbove center oi orifice—this
helng tbe rating of several uitch com-
punjes ln Cail.oruia.

By u series of experiments at Co-
lumbis Hill, Osl., lat. 39 aegredr, 2,500
{eet above the pen, 1-5744 cublc feet
per squure inch per minute wusas-
gigned 18 8 miover’s inch, this being the
fiow persquare inch through a rectan-
gular slit B0 inches long, 2inches deep,
equal to 100 tquare inches, under »
head of 7 inches from the genter ol the
8li1; 4h18 bulug also the rate with Lhe
North Bloonifield, Milou and La
@Grange Ditch companies.

In other parts oy Ualifurnis 50 miner’s
ioches are rated at 60 cubio reet of
water, or 129 cubic iest per miner’s
inch. The statutery or lega]l miner’s
1nch of Caiifornia is equal to a flow of
1394 cubic feel per minute, spd 18 Je-
flued 88 the fiow Lthrough A sguare
orifire § 1unbh 1o depth by 1 inch ib
wiuth through s 1 ipch plabk, under
a head of 43 luches sbuve the centel of
the orifice,

1o OCulorado, previots tp statutory
regulations and stll] In ure by agree-
ment, 40 miver’s lnenes ars reckoned
ut 60 cutio feet, or 1'50 cubic feet per

equare incb of orifice under a head ol
8ix Inches above the orifice in Lthe bot-
tom of the uelivery hox, the stream
falling vertically,tbhe actual luw belng
1-556 cubio fvet per minute.

The statutes of Culorado now pro-
vide tbat **water suld by the iunch hy
any individusl or corporation shail be
mensured as follows, to wit: KEver)
inch ehall be consivered equal toan
lnc square orifice, unuer a 5 inch
preeeure, and B 5 inch pressure shall be
irom the top of the orifice of the box,
pul intv the banks ol the diteb to the
surface of Lthe water,*

‘The practice much In use in Mon.
taps §s to deliver the water througb 8
buiizontal slit I inoh in depth, of suffi-
cieut length. lor the requires supply,
under 8 heay of 4 inches ubove the
bead of the slit, and is equal toa flow
of 1'26 cubic lest per minute per:quare
ineb of orifice,

8ix sud 8 balf inches head above
Lhe genter of & 1 inch rquare orifice, or

8 long horizontal gate 1 inch fo depth,’

is beeoming the more ususl practice in
California, wners the miner’s inoh
originated, and will po doubt come
into genersl use a8 the most satisfac-
tory working condition ot water supplr
for mining and irrigatlon purposes.

From experiments of the FPelton
Water Wheel Co., the reistion of Sow
unfer various heads and increasinyg
widthe ot slot, with a uniform thick-
ness of plank and ulstence uf orifice
from the buttom of thefAume, Lecomes
luteresting, in view of the varying
practicee in uifferent states and locall-
ties, With a equare orifice 2 inches in
depth, 4 inches wide,n 5 ipeh hend
above the center of the orifice gave a
fluw of 1'848 cublc feet per minute; 6
lnch bead, 1:473 cublo feet; 7 incb
bhead, 1'589 ocublc feet per minute
per tquare iuch of oriflce.
By lengthening theorifice horizoutally
the flow i creased in quantity per
aquare lnch of orifice, owing to the
increaee of area relative Lo the Increaere
of perimeter; so that at 16 juches in
width, 5 Inct bead, luw 1.365; 6 inehb
besd, 1.489; 7 inch bead, 1.60 cublc
feet per square Inoh of orifice.

For the purposze of irrigation, the
irrigating duty uf water takes its hase
of computation from the flow per
seconu or minute; but as this is not &
cunstant quantity ror different localt-
ties, 0Wing to variation in value inthe
miner’s inch, the ncre duty will be an
uncertainty untii some geperal jaw.
fixiog a uniform stanuard of messure
of detall, B8 to bead and area lo
cunstitute 8 uniL of messure, jn made
toextend over the different states Bnu
territories requiring a system of irriga-
tion.

Ag o lrrigation term the $‘duty of
water’” means the area of land upon
which s definite volume of water,
applied duriug 8 given period, will
auccesafully raise crope.

Ino Utah, where irrigation jaws hBve
largely covered the details of water
rights, the “upit” of water measure-
ment ie designated as one cubic fuot of
water per second, c4lled the f‘second
foot,?’ 18 the 8tandurd uf expresslon for
wuter service for irrigation, and le
eyual to 86,400 cublie feet per day.
The **acre foot* ls the equivalent of
one acre covered coe fuol deep, of 43,-
56U cubic feet, to which 18 auued the
Lime requirement.

In Uiah the ‘*eecood joot®? is equali
to two ‘‘acre ieet’ per day—*§0 acre

feet’! per montb; 100 Californls lnches
equal 4 acre feet per day; and 100
Colurado Inches equol 5 1-8 acre fest
per day.

he “second fool” 18 becomning pop-
ular through« at the Western states and
territories, irom fits definiteness of
menning and understanding, a» d with
which there is little chance for tech-
nieal quibbie,

The measurement of water for
power in the esstern portion of the
Unlted Stutes in tbe “inch,?”” unpder &
stated bead, The “ioch? or “*Iuches,?*
meaning the number of equare ioches
cpening in B gale, or urifice, leading to
a water whesl under somwe specified
bend,

The practiee varies largely in differ-
ent states. In New Engiand, the
waler power companies bave specifig
measures ot gaté cpening, from one
foot heay upward, and also rate by the
tbeoretical borse power for auy lorm of
flow. .

Where no specific hend |s named, »
4 teet head from the center of tbhe gate
orifice tv the earface ol the water In
tbe flume bas become legalized ju some
of the states by slatute or court de-
cision; tbe bhelght or head mbuve or
below the statutory 4 feet being reck-
oned by its relalipu (o the uuwpit, in
power-producing eflsot.

This is made the basie In water
power lenses in Wieconsl from the
Yime ot the earliest lessss iu that
atate.

In some cases the actual heads are
named., The valuation of variation in
tire head below and sbove four feet,
wien nalmed a8 B unit, has been »
csuBe of legal contention in several
states, and in Wiecousin it bas been
fairly defloed thal the power derived
from a unit orifice varies proportlon-
afely with the variation of the head,
snd that the ares for a given power
varlea lnversely as the sguate roots of
the heads less the proportion of io-
creaped head and the reverse lor de-
creased heud.
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IRRIGATION SCHEME.

Apother extensive irrigatlion scheme
{s now under way in suvuthwestern
Arnzona. ‘The plan is to dam the Glia
river at the gorge, twelve miles east of
Yums, and create s reservoir thirty
miles in jength and elght mlies in
widtb. The Jam, whion wiil be of
solid masonry, is tu be 4600 reer §n
jength ana 110 feet bigh, It will ex-
tend from the mmouutlains oo one ajue
of the Gila to the uvpposiie bank on a
reef o1 bed rock, whers three amall
islands rise ovut of the bed of the
stream. These islande will form abut-
ments to tbe yum, which wiil be built
with such a slope as will carry the
water away [rom the dam without
cutiing or wearlng away the rock at
ils bese, The Aume, or cunal, which
w1ll conduct the water away from this
reservoir to Lbe Innds to be irrigated,
will not be over a mileln length, From
the end of tbe flume to the south
and wesl canals  will. be con-
structed over the mesa anu valley
lanue in diftersnt directicns wben
the lands which all belong,
to the United Bistes governmenl are
sellled, The reservoir, 1t is estimated,
wiil buld water enougb to irrigate the
3,500,000 nores of lubu lyiog te the east
aod s.uth f Yuma, which extend into
the Mexican state of Honora, and will



