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S0r the alifercat losdlnos corresaoraine to Lae di'lerant
2o8ltinns trien oy toe Slreatosra, Tie counlerwsicrt is

JToviced wi o escad 2ad wits ot lron ceared Ao oroe ciee

& reca, bt preveobine s Lli»dos wien sutjeateld to Lie ull
Rt
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Df tne cziles o1 toe Ilec.iidurd., A Lecive inohn sisictber

wrodont 1ion ploe encloscd in concrete
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steel rods,con..ec ne o end drwens, A one gnd one-"ourt:i

N

incn steel _1ovw-stecl cotle connects esch and o Lie flasia-

B

Loerd to tie counterveloat druss windine ceauad Licce in
crowves, Tice princl.le ol tue Ilsosucozra,dls counterieisht
enid trecs ig toerefeor a wolancin: of wocents, The hy.ro-
stellic “revsure on tie Fluactonrd sives tirsusl tae rooc

and drurs g o ent teadins Lo roll the cou ter =i -nt un tae
trzcx,veiile thae desa lo:a of the counterveioiit tends t2 roll
1t downverd, Toe trescx 1o =0 constructed t =t toie lever

w3 for biic lorces c.aengs vien tre welont moves, fhds tiving
roments thet Cnlonce eon otaer. As teoe desd 1owd of the
courterveisnt 1z constent and thie null on the rone aue Lo
tite hydroctetic _res.urc iaocrerses wien the vwztar lovel
rises,the trscs is not & ztralobit line,tut a curve,witn its

l=srvosrd in ite
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conves side polnting upgverd, Witn tie
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lowest sos-itlon,tne counterw2izit 1s szt 1ts nirmoest,of ering

no otstruction to flostin: dekri=z.
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in flow, Lre weter wemlns 2 odvertdys Los ~ote,it ot
imiedletely start 20w ol sast stos wen it oo rencied
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feChiwailen, Tie drua =+te 18 d1nticztead Ly dotied 1ives 1in the
reised cositiorn,and =1L tiae obrer r~zrts src sqary.n in the
sositlonz taey will ocouly ween toe water 1s =t the nolut of
overtol i Lae crest,
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is cerminently set ot tie s.uzliest o ening “hicn czu te
szfel, cependei on to r:ziatelin tne reoulre) ‘res.ure in the
aiudl cne.cer,: 7eirst leskhzowoe, vl tue oullet velve cloced,
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Tae druam Fate 1s lowered oy o.ocnine toe wulasicel valve R
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end ellowin thae veber Lo escmne ros tne druer cozieer
throu - n tne nesszses T oand C, It is rnot necesszry Lot the

inlet v=te e closed,
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piye, tile pressure on to: >I tue cicton will droo znd tue
needle will te lifted fro. its seal Ly tie excess resiurce
on t.e ex.used port of Lue wottda of tue piston. Tie

OULD Low froin Lae c.oerver U 1s controlled tarnusa tiae nort

D aend tae pilot velve ¥,
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To <ive a2 tetbour ldce 0l tae actliong of tae arw “ote
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s s..0vM, et toe eter surfzcec te sszused to ri:c
cavwly. Tie well sround tiae flozt * cos anicotes witin tioe
vater level thnrourn a dessefe lesila o & oolnt teyonid thae
influcrice ol tne aregw=-dow:n curve of tqae d=wa. Tuie vater
level in tae flost well 1s ewalys Lluae ssre @s 1n Lie river

ctove tie duan, IL tie flowt 1s edjustei roowerly,it will be
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Tze moblni ol toie flowt 15 comtawndicetea tirou il tie Lrecket
R ziid toe siezve rod V to tus flowtine sheave V,where it is
doutled ¢nd trausmitted to tiie nilot velve T tirou-i tie

bronze tiller rope. %iien the pilot vz=lve iz lifted frorm its

sexztl & £a90rt alstence, tne outflow frowm the cnzioler 77

w

exceeds tie inilow,tne pressure drogs snd tine viston znd
necdle rise, T.uc sglecve roa S 1s tius liften until it
&oordeciies tae pi1lot vzlve, Oufflow from the cnzreer U is
titus checXked, pressure tuilds uns zinve tie niston nd the
neesle sto.s. As tie flo=t contlaues to rise tine oilot velve
is srucuslly lifted nicner,folloved bt 211 timese by tle
reedle of toe kaloncea velve,

Tiie first =1ell ﬂuvemevt of tue Lzlencedl velve necdle
vill k=ve no effect on tue nozition of the drun e=te ﬁut
will onl, increszse thae i:Slow tarousn tase - te A, Wien toe
bzlunced velve openlne tecones suc: tas-t witih - rresgsure in
the dpun chenber juct sufficient to suonorort the drun o=te,
te outflow is exactly equal to the inflow,it is in &
position viden ney ce czlledl the tal=ncins pacition, IF the
weter surfzce continues to rice zfter tals condition is
reccrned, th.e belanced valve o enines 1c telinorzrily increzsed,

As & result tae outf{low exceeds tre inllow,the yressure in
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Tie snezve sector 1s xeyed to en extenci:n o t.e hinece of
tae drum mote znd moves witn tae drwa erte, As soon =s bie
darum getes stert down tillzr roe nzid out at 1l ~zs:es
uncer the sneszve L znd over tie snewve K zllovwine t.e
21lot velve to dros, The ojeunine process 1s tius reversed
and the bslzaced velve forced dovwn,as the drun vate
continues to fzll,until the bslancine vosition is a=ain .
rezcied., If t.e vater surfzce continues to rise, the
nrocess will ke regeated until tne drum sote is entirely
aowil,

Trie cycle of o_evztian of o fellins water level ic
excctly ossoslite tnat for & slowly cisines level, tiie drun
gzte vredusliy couilne u» s tne flow decrenscs, A sudien
cizallre 1 flow causes tiae bkelanced vaelve to onen rapidly,

cut 1t comes promytly tzcx to telencins position vinen the
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run 7ale reucizes tre corvect helrsat for the crhangsed flow,
It is not necezssry for tae drum sate dor tre velve to lunt
for t:ae nrozer uosition,

T:ite drum sate 1s rzticr complicated in 1ts desisn due to
t:.2 velve end flost srrzncement necess:-ry. Tihe rzdius of tne
agrum rate must not very more than oune-fourta o sn inca =nd

renufectiurers clesim thst tie constructinon of ticse ontes is

very difficult,
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is a venel thst will +ilt in the chennel viien tre vster
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level must be lowered. Counterwvelisiits cen ke veed to close
the wate 1f they cen be desi ped ¢0 we not Lo recuire tod
iucrn liesd roua, In the desirn of & sote of tiodls tyne e
ctudy of vieter prescures eqnd tuelr efllsct on e wovaelle cate
is neces:zary., For ti.e study of tiese pressures & enel
cscven feet hich pivoted et iz lovwer tidird woolnt will Lle
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used, It wil. «lso Te recesssry to rrnow tie coverturning
m
morwrnts on tilds gsnel s 1t chizuoes pozliiuini: o

clerges 1n tre vieter pres.urc in order to deteruine tre

size of tre counterveisnte, After tre vslues of tie pressure
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and thelr moments ere knovn, the sizes of tle vorious otier

corts of the ozte cen Tte determired, In the follovine

czlculstiors vhere soeur tions zre nmzde thre

[a%)
n
"

+

.
Pl
S
n

a2

civen zre tie finel oncs,the »reliminery trizls of

incorrect velue teln: omitlLed,
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Center oi Pressure

In Fisure 1 A®BID is s submerced slazne sresz with water
press=ure zctine on one g¢ide only, The cre= mny e divided
into strig s dy wide znd srea dA et & de bl y velow tie
surfsce , Ti:e _ressure oi cicn strin tien couals dAyw in
walen w 1s thae unit wel~-nt of vater,
Let P caual tne totsl »nressure on bLiesres,
Let h-pe enual tae istance elons tae pl=ne produced
froiz Lile pressure center to 8 - S,
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Ti.¢ torms of

Fl-ure = sre s ~iven
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P equals gwoh in wuaich b Is one,w 1s 5.,4 (ownds and h i
Elie eioiie OF Lhie nleéne,
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Desirn of Countornei: ot

A 200 sound counterwsisit wil. Le used s trizl s
for tne first couputetions,

With the water nine foot deen in tiie flwre tihe cver-
turning moment on the vate lg -5.2 footr nounds ner foot of
cate, Tuis is calculated in tie sule reurer ce bt nolernts
given in Tetle 1 for wiidch & trisl cowoutstisn is viven :0
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desirmn of tioe s.eite, Tie resclion eb ezcio boarinT due Lo
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Tiie totel overturning moneat om tie sste is -o.o X 2 or
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or VSLU pounds, Tne frictioncl Force ¢ urls 7050 x JE or
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As tae wsate tilts bty arale 2zt wiiich thie csile nwulls on
thie mete decrecces thus decrezcing tie lever =rm of tie
counterwelichit sliontly, At tiie 45 derree zn~ls nosition tre
overturnine woment is larcest ond tne lenctn of tre lever
grm i -,0 fect o The aoment due to tre count: rwelrint ics
3 x IO or =€C4u foot poundz,

Tae wmoment et tie 45 desree »ozition 1:-0470 foot Lounds
per fort or-cs9 x 2 or =17 5 foot pound:s due to water
precoure, Thils is the mzxlium monment,

Tiie net morent on Lie mete is =1725 =670 +.040 or+1ld
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