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Ve rprace2 of tvie trasis ie to frrnier Tiel igan

rpriculturiste end otlere intorested, |

golf covrree »ro-
nietere, «nd navenrs with ccuntrv Yeres |, wit! a scovree
cf Intormaticn vacn the guesticn cf the corirenility ond
ncreinility of rurel electrific tion hy th2 vee of snoll
tviéro-electric nlents. e noture cf tre nrehlerm deranded
w trerouy? dnvestigoticn of rvral trensriscion lide con-
ctructicn sc,ttet trere is lucluded for Uhe suce of com-

~noricon contideranle data vnen this tyne of instellation.
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e ioetnrore of 2lactricd] ool reces Fove re-cvad i neint

hara thev can rerey than enandy tre dorarde of indretry and
ar2 Jucting {or a new fiala. Ve rarvicetirore Tave «nnlied
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ccr2 ¢l frelir wodiel rceienea recenrel {ecilities inte revw

14

il o, ricvltvre citeri ¢ w Yupe et creiitiile

[
=
4
(S
re

’
croertusity.
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e 2lectrilication cf u

ferr e tha Nip ohetliels to 1t wccor o lictuent., 7or trat rea-
, LF2 aconc:m .ond cost ccrwericen ¢ thras tyoee ¢l instal-
Jation in ganerel noe, wre nerticnl.clv stresesd, In tT e carae
light, s rentine of deciding vaoen o ~ortienlar irst.1liticon
{or narticvlar nroiecle 1¢ rinir iced, cine2 the ronvisctirrers
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1. I1 it ie ncoeeidle, the crdinary tarr ¢on he electri-
fied rcre ecconoricelily wnd efiiciontly {rcr w centir.l ccurce
Via transriecicn linae wnd trunsfor:ers, t'an vy srny otrer

rathcd knomn 1 nroceornt.

e In corder thet it rov he reecinhle to econonically huild
tranericeicn linoe and iuctoll trancicrrere, trera et he o

rinirer of four custerers to tte rnile, with five custoercers

to tra rils «llewing for rore rewccenzhle riles,

Se any olace wheve there wre locz thun fovr curterers to
¢ Il Derring vnucuel elactrica cedls wha

the rile ( herring uvnusual electrical lieds ) or where for

cone otfor reascns, ruct aws would ho {cund vhen « couniry ec—

tote or ¢clf couvrse, it world e rouscrble wrd idocl to in-

etull & grell Pydre-electric nlant, nrovided several goneral

nhvsical corditions are worrexir: ted.s Trese conditlicns are
(a) &4 sufliciently larye "year-rcund tlcw' counlci with
he.d*of weter to develon necese.rv porar.
(b) The wlectric 1 loed suset be clere enougt tc the sovrce

¢l nuver o that 1t 1Ay be conductea te t0is load &t « reason-
ahle cost and with a rowscnehle lose cof ncwver.
(c) Trs toncirashy of tve lund vnsireer frem tre oicore

ranticra? Toard runet o enet Tt v opice in T a ynogdgtrocr

woter lovaels will rot oo s areise to ot or narties or irned

I

N

(4) ™o eite ol tY2 wroverei nover nlent srorld he such
that tre Yeigrt and length of dws resvired for the creation
0f « Y2ad are reascnanle.

(a) Tre eite should he such trul tle no.or cen be develop-



ed wit¥ort too jreat an cutlay for eruinuent.

4." In tre event trat neitrer a locsl pl:int, or & trans-
riecion line is «veilable, tlere are averal evelers de-
Signed to iurnish ligtte to rural hores. The nost in-
mortant 1e tre mctor penerutor - Hattery errang o:ont -
«nd its cost is cucel trel it wevld he rere nrofitedle Lo

invect in tre Fi 1y aertecetenr cil-"wrris

duced todoy.

* A raed of witar ie (va 4iflaranca "2t yann alavetione of

woter curiacas at any tvo ncinte,
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Hhlished b tre CTcrnittee ¢n e Ralaticon Of Zlectricity
To Asfrienlivre.)
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e adl L —outuallu Fralo

(The ceet of ererp, fro: Ve scvree veries greatly. 7
fijvres Teore wre « {adr evere;e for t'ae nlints concidered
Fare.)

BrViCG {’. i‘:“‘bﬂ]lﬁticllooo.oocooloo.-ooccto?‘ 430 :)O

‘mthp E'endr"tcrc‘oo-.-.c...oco..-oo....a E)OC.C’J
'aq:rir]{oo.oo.o..oooolll.nooo...cooc'0.!.000 lo\; CO

el eeseascasscssnsasscsasncssscscscssssscoas wUGL0U
Tolaleeiieieeeieeneeeceennnsnannnesanseaal000.00

Tis data drings cut tre reletive cost ¢ tre thres
cystens. At (1Co0.0U ner rile of rural line cconstruction,

ity iive crestorers Lo {2 rile, the investient ¢ar;ed to

}.4

’
2uch individuel is S870.C0. In crder ior -uhlic ntilities
to raiatain and ocserneluate their equi nent «nd 7.y o fair
r.te of interesl on tveir invostrent of canital, it ras
hacn fennd tret trey wvet receive ravenve wronnting to
Lrenty mercent cf t'eir ipvertrwent., This sould Jerand that
esch veer ey 374.00 ner veer for tle orivelsge of veing
cvrrent. Acluwlly, this {igure vroves to he « very cloes
evroxir.ticn. Tletistice drcr 0,000 Yew "ingland farms
recaiving elaclrical nover e cowed « total investrent in
eruiment wrovnting to sixteen rillicn dcliars. Tre revenve
icr 1900 wes three rillicn, one tundred aud twenty troveand
dollare, equalling tre neces ary twentv nercent intarest

3.

rate «nd «l tre care lire crovnting to only sixty dollars

ner year ner custorer, or five dollars ner routh. Using
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sixtecen hirndred dollerse for the cost 6l an averags srell
veter wheol and generator installeticn, it is {cund tlat
eix Jercent of tris( wrich is tre ancunt of intorest tle
investcd sum world carn) erivnts to ninety-six dcllars each
y2ar. “Tis ig¢ rcre thon tha char,es {ror « central ;enerating
eyeton, «nd Pas 1n 1t no «llovences for vnieen, denreciation,
and l:hor. The noter generator set is «a-nlicahla onle es far
ac lighting goes, rating corraricscene with cller systars vee-
zst. Towever, tlo datla given ehowe flal this ratlcd of
furniching ligtte 1e nore egnensive than fvrnich ing lights
and nover hy « cantrel station. Also, in this esctun the coet
of wiring the Youse [er untin; to one hundrad «nd fifty
dollarse) Yes heen oritted ani ~culd nocercarily he edded to
the iiret cost of tre plant. lere ajein it wenld so2r to he
diswiventayeovz to inetcll an individu.al »oc.or vlant. Zxper-

ience hee shovm trat trev fall inte dicvse in {avor cof &
Vigvly merfscted o0il or gevoline bdurning lenm.

te figures gquoted concerning central ouver peneration
#ra hasad uoun conditions cuel that treere will be fovr cus-
toiers to « mile oi line conetructicn. ixnerisoent has ehown
t'at ordinarily unless there arc ot lerct tris rany custoners
tc uee tre onerpy suopliel, tre line losves heccre a relat-

ively lirge nercent cf tha totsl enargy {urnistod

’

railecting
K to the farmer in sier Bi07 ow b e et o oY celEl-
city tvat eloetrific ticn vodar evel o corditicn hocceres yp-
ecencriicals

The quostion of ratze ind avcunt of electricel eneryy



used, «lttovgl il 1 o "rced field, shonld 2 touched on
here to furtter clarily tre neeition of the vtility com-
eni2g ag scurces ci rural nover. To a cerlain oxtent, thre
ntblic utilities ruel chirpo its veers o ficed «rcunt to

’ elactricity
: C )
nay for their inveetrent, no retter low ruch th > larrer

uees. [1 tle darrer vees evilicient current, Yo conld
oring Pie cherge mer zilew tt-hour dowvn very 1 . Jo dc
this, the rvrel loed mret be Huilt vo hy tte «snlic. ticn of
eloctricity to rany egricultural »rccesces. cu the otiier lend
tre utility ccroanics rvst construct treir lines for we srall
an exsorence o¢ nescivle, to encovraze use of electricity hy
«lloving lor rates.

“te elatictics vnaen "veriaticn ctf cceet of energy with
lead” tircew rueh liyht voen the svhisce t, there Leing suchk &

lorge discreency betwean (Ye tnit c¢learpes on the 20 kilontt-

ey

Yovre wnd on tle 500 cor rore Hilevett-rerre.
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Vo laws ¢of Tietigon nlice no rectricticne vnen the con-
strvetien of dare unen orivete nen-n:vighle elreanms, excent
thet « reane rvet se sunnlied {or {iel to pase over or thr-
ough a dum. Th: edate conservaticn conrissioner is tre in-
enector of ench things, and ie reauired to furnish »nlins for
such.

shout thke lover neninsula of !"ictigén and over rost of
the "nited “d:tes, the cheractar of noet frall clrears is
such thst their develoorent for nover i= unlitzely. Altrough
electricil energy could He recdily atteineble from thrie
sovrce, it is & luxury whick covld not ordinerily be under-
taxen in « sirictly cccaonicel sence. If the liand ie¢ of such
quality trct it will not wy to 11 . uce o trencoiccion line,
1t 1«6 far a8 Lio corierlivral iootry de ceiceruza; Mt
¢, tre limd 1¢ Loce ocor to sunacrt tha investront necessary
to inect.11 . hydro-electric nlant.

Ancthar dleaedventapze cornon to this vorticvlir locsl-
ity is trat tve streers pive insuificient Feide without
1locding lerge areas of very good grazing land. In « recent
hrlletin of tre Tunited States Davcrtrest ol dericulture they
whlick th2 tolloving statencat, bas-1 unon invectifation of
existing nlants:

"

Vany nerscns nelieve trel tle ocnergy in {loving welle

’
hill-side sprimgs, ruaning etrewns, .nd waleriells can be
eaSIlV end ¢’ eany converted irnto veciul nover. Tore con-

sider 1t “ cxzﬁld retter to nine tre {lo to wn inexnensiva






weter rotor. Ctlrers sce sunnort {for treir helief in corrar-
cial novwer cornanies Wich are conctantly extend ny their
lines and cumiving, -t & dirinisrins coct, eloetric current

v
"

for bhoth city wnd rurel naels,

9
v

~. R . . N R} N .
' There is ¢ tendency to vndorectivata

a g ntitv cf
Jiler end tle csrense vevally neceriury to ootein wurt? -
while wzncunts of nowver. Investizaticne “v tle Nanirtrent cf
Agriculture indic«te tvet nunercus farr witer-nover ol.onts
Fove only nertly rel the exnectaticne of tveir oners «nd

)
tr
1

tho U cois plants Peve fellen intc disvee. Pe rain reecsons
why owiere Yave nct obtained preater cuccese are:

' (1) ™ilure to realine the tectnicel rnetivre ot tve under-
texing and tre irnortence ot Vavio; iull field date frcn
vhictk to rede cUitable designs wng nlans.

(Z2) Desire ol cwners Lo Gevelco treir cwva nrojects, Lo
ecarcice trzir ingenuity, .nd lo exoerivent with horencde
equiorent or old 2.rte often ontained irom & jung dealer.

(S) Overestircting tre wmount «n? couctinev of tre ncver
oht: inehle fror tre neturel {low of « elreir.

(4) Tradequ. te crinnal cemcitw for tha omoviticn of the

N

recrinary necr ite reted

eveed nd conecityr,

-

(0) Using line vires too srall fcr the distince, racult-
ing. in cxcessive dron in tre volty e.

[¢) Taceesity of rore ~ttertion «nd exoense than was an-
ticineted to keen clannel «nd trash racie clear and nachinery
10t food oner- borg condition.

(7} Cr.ng2e of terr cumarehing”

s a luxury, e sroll rvdre-aloctric olont is on extrepely



veeivl wddition to o« Yora crtoili the city. Yo dar o
Nt nar he rede {e be « velvenle reenic edaiticn te

Al
ha_utvto tha
rlcces helil,

S

luxvry,
In tve
ond 2lectric

is

carvice lce «

o crdinery {est-fleving,trovt e
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i« nietiractue

mreael egneciunlly lo

sothae crmere of euect

in « {inurcial ~cerition Lo roxe Pic 1uoreverent

trere 1v no guecticn ¢l its ceencryv.

noges folloving, the

fas clenning of « e¢occilic slant
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In considering sirsam flow, the minimum flow is the im-
portant point. Upon it depends thLe size and slevation of tle
fluma, the size of the water wheel, and the capacity of the
generator. The maximum flow is considered in the design of the
enillway. In t*is resnect, the snring freehets frcm nelted
snowv rvet npe &lloved ior, and the snillvay designed to carry
the lat;est posesinle flcw.

ta farrer will know, veually, the pgeneral trend of
stream ilov, «nd if he has livea unon the site for « nunmder oi
years, will nrobably lrave @ good idex of the -ater level during
the dry sumrer nonths when low flow conditions occur. If the
stream drye un to « rivulet in the svrmer, it ras little velue
fron tre standnoint of witer nover.

“rcvided tris is nct tre cace, tre nrohlem hecores to
find wrat the {low is during the dry nericd. ilere are several
ways to accornlisk tkis. Two methods emnloyed «re the Teir
rathod, and tre cross-section velcecity rethod. Both of trese
rethode are discuscsed in detail in numerous nublications * and
will not he discussed tere.

In determining the stream tlow of Honey Cre2k it was im-
nosgible to investigate tre flow dvring the dry montrs, which
would hevs been tre bect nrocedvre. Instead, the stream flow
was reacured during the soring nontks, giving the u»nner curvs

shown in Tig. 1; then «n anorozirats curve wes nlotted tor ths

* Tre U.S. Davertrient of Agriculture farmer's bulletin No. 1430,
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entire vear unon & Y«cis 0f & past xnowvledge of the stream
and {rom the {act thet the watershed contained a ;roa«t deal
¢f woodland and swem» land, the stream receiving moest of its
wmater from sorings.

v use of these two curves of Tig. l,an «ccurate esti-
mate of minimum stream flow mav he made, the flow in mid-summer,
as shon hy tre griph, mersuring from one to two cuhic fest
nar second less then «t the tinme tla flov was nessured.

In measuring the stream flow itself, a olzce wis chosen
whera the streew ran quiigly, witucut re ids, tcr some distance.
it this »cint, @ course eighty fest long wes laid out and the
average cross-section taxen, as shown by the skatch, by stretch-
ing a tape across the strear at several noints trrovghout thre
eighty feet, and measuring the denth of witer at each foot of

width.

width

<
|

I
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gives an accurate description of hoth these nathods. ; 4ony
(8%

ray he obtained for 5¢ by writing tha ".S. Devt. cf igriculture.



There would he an &dvantege in doing tre constructicn work

nlinned here, in lete surrer when tre water is low; in add-

ition, « crack could be nede on tha currer {low at tris tire.
Da¥

Tnder fortunate circumst.nces such ws would exist vwrere
already_trere «res dars irom «n old sawmill, or one r«iz to
tacilitate lcgging overetions, it would he necessary only to
rey.ir tle existing structure «nd install & nover Hlant.

In this cuse, however, no suck favorable circunstance
existed, and at scre noint on the stiream a dam site rud tc he
c2lected. To hest accemnlish this selecticn, the acceroanying
tonogranric m.m e rade. In mxing the svrvey for the rux,
the difference in elevations wvae the imoortant elerent; there-
fore, @ crain of hanct rerks*vere laid ont and than elavitions
ware set accurataly by runring levels over tlem until cormnlet-
ing « circuit and arriving Hacx «t tre first bench r«rk. The
deterrired elevation a;racd with tre real clevetion as sel at
the 2epinning of the survey. It w.s gquite evident, also, from
prysicel inenection, th.t there vere cnly « fer citas whers
novar right be develcvad advantazecvsly. Consequently, only
a fow readings ware laken betwecn these nositions; viz,,

encugh tc s2t tre thraud ot thle siream and tre contour lines

*A bench narx is w« point which is in no dangsr of « clhangs of
its elevaticn, &nd whichk elevation has been accurately set.
Trese Honeh marke sre reference peints from which are deter-
mined tie relative elevations of the cther nointc on the

tc.ogrenktic man.
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beéck to the adge oif Ligh ground.

The sits select:d, .¢ stom on the rup, mes chosen
hecauce 0f its newrnesc to the farm “uildings and tecavse of
tre erall area which wovld be [lcod2d hv tha contemnlated
dum. “he desiyn of tke dam itself was govarned largely hy
the raterials available. Tre grouvnd whcrt tre site of tra
dam is covered with the rerains of a "glacial tilt"*. “ros-
ion lL.s carried cll else avay until only granits and ignsous
rocks rarain, ¢s stowm in tre elavaticn of the dam. Recause
of t'e amcunt cf this rocx availihla, « rmasonry n: s2 wwe de-
cided u»on for tke s»nillway, with « concrete section ahove it,
a2 skom on the sectional viaw of tte drawings.

The =tream bed itself, at this point, .is ccvered with
rocks snd boulders which in turn rest unon a rock formaticn.
Vora than likely this rock is sendstcne, but tle load it is
svhjected to in this cas e is not suificient to cause any
sattling oi the dam. Ceére must be taken, however, to puévent
the water irom flowing bene.th it. To do this, a trench one
foot, six inches deen rmust be either »lusted or nickad out
along the upstream fece and poured with concrete ¢nd redium-
sized stone.

The concrets in tric dam ehall ha the standard 1:2:4
mix (1 nart of Portland cement, 2 narts oif clean, coarse sand,
¢nd 4 parts of benk-run gravel which has been washed and screen
ed to remove dirt, silt, and sand.). The cement mortar shall
contain 1 nirt of Portliend cerment to tkree parts of clean,
%ogrge_sgng._li the orening of the_trench in_tlre_hed_rock re-

i glacial tilt is tre raterial left by a drifting glacier,
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veal any fissures or seawms, tlcece ehorld he pitle:’ vith 0o
caranl onroctr,

o il 17 g G [1'1"1", ;e R N ?
toomel dfoevrren, the bae itern hedio, lohor, o7t Lo orol in-

cludad in the estin tea cost (goub.Ou). The darg=r ol fzilure

ve L he fcindetion, or “eler cuttin ercuud tle cnd
duce to t! cer ic ticn, cr ter cuttirg ercuud

0f « guillviy, 1 consideranhle. I1 the dam is no larger tven
tre dim gbovn in the oncluded drawings, tre ctructure cun he
btilt weecerding to accented nrectice. If {le Yead of water is
grastar, Fowavar, t'e services of an anfinear ara ne-ded,

’ ’
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In ctcesing o whesl for wny narticvler citvaticon, tre
tvalletle teud wnd cventity cof Llow are the deter: 'ning
fictere. Trare are threz peoeneral tvnes of inciilloticne which
wotld pive the desired (rcunt of electrice] enaryv for rural
use:

Lo i Yead {rom eight to trenty {eot with roderate or relivm
dicctarge. “rell, celi-contained turdine generator unite,
U1tk Lutceratic governors are to bhe decired.
Ze a very Nipgh head @nd erell or lerge discharge. Mere a
nelton or imovlee wheel choula be ured.
ce a five to twenty ioot Fead with suiiicieat wiler to ¢ene-
reto four torseposer, wid the vee of wn overshot wheel.

“ba third tyoe of installaticn iv tre meet i1rnortant
wnd most fuvorahle. mdar gocd‘ccnditions «11l t'rea wheszls
wenld vork with equal efiiciency. Vowever, {le first two are

rere suvccentinle to eleopying «nd do net werk so vell nnder
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varvip; Jeoads. “Tis danlt mey he raradied, vt racviracs tho

aiditicn ¢f an intricats jeovearncr., Tha ovares’ ot Ve 1 is

v

rore weccecitule, will net cleog, and rendors etawdy partern-

G}

ance vunder varying load. slco,if hy sorme c¢tance, tre 1lcv of

q . . . q J

vater is dirinietrer, its e{ficiency will incracea slightly,

wharesc tre otrer heels 1:ce in 2fficiancyv.

en ovarcket wheal wae cebesan
for tve ehceve rewsons. Fa huckats of tris a2l et ha da-
signad to corry the dry-veather flcw ¢of th= ciraum wharn run-
ning witr full loed on tre lin2. This nreohlar ic cutsida thra
scens of thig nurmer, but it cannct Be hrought too ertutically
to ncint thrut sither o« reliahle nanvtactnrer o1 wetler vwrezle

R

ghcrld be wlleved to furmish w whe=l, or scr

3
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nariencad in tve dogign of such wrecls tei hefore build-

@]

cnen

ing ona., In tha event trat tris advics ie nct 'es2ied :nd «

Y .

"taal e inetolled bit-or-rice faehionm, tre sfficiencv of ex-

{ructing ener;y {rcr the = tar 7111 ha roteariclly Govaragd

N

nrchichly dom to trrrty narcant, "Yie leoee i novar
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acoricry in tre c2lecticn cf ¢ develuc tas the

cy

(Va2 invactrant.,
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