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mc:Hll13 of r.o l V'lnt; t!··o prob l em. 'I'ho Vr.t:r•i a.tto~ n · flO'.V f'ro;'l t!1c 

tho stn':'O o.r tho sottl:l.! .. c:; ba~:Ln i.s about 2 f ot . 1'ho v c1 iiur-i 

i r:1poso 1 l h ti t at i ons and va""'in.tlon of .flow co;. c'l i tionn 1 t tias 

.final ly docidod t hnt a r adial go.to oi' subotnntio.l r adius 

wo l J. b on t suit the oltunt..!.o.1. 

Tho follo~:,lng pages looc :r> lbe ths t h col'' J 1 oair;n ~md 

• 0 

Thoo,~. • 

--
~l'!Ul.intalnou uutonn.t:i cally by ~:loo.n3 of' a float control . Si nce 

:: AV t hen Q = C AV~GI1 = CA e.o2 yo .. IOij :: .Cj 0 . 02x0. 316 :: 2 . !)JCA. 

\/U.S 

t t:.l..KC11 to ba 0.65 g1Vll!2: tho l aw of di schn.rce to be ' - '\ 6~A - - · ;> 11. • 

Th .... s i"'elatio. r.:-.:owo t he · flo·w to b o diru(~tly pro· orot"l. nal to 

tho sa t o Ol iO :1 lnt:. . Fo.• tho gate a.t 1 foot , ch nnol width 

5 r ot I t ho lU 'OU , A, wi 11 b o 5 squn '0 feet and for tt. dif'f' o:l.'On c o 
.... ') in hoad o ... 0 . 10 .foot th o d ncwrno vtl ll b e 8 . 25 uocond ... fcot . 

As r;o.s l a t vr found by actuu.l f'iold tents t .,o valuo or th3 
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.. 6 noconu foGt to o. 1~w.xl~t> .. oi' • 031 at ~2 oocond- t:'oo t . 

r'th :d :l v Y.'l n.tion of . t He coof..i"lc.~-ont wnn a.Jjunto 1 thrO"G~ 

Doni~·n u.wl llu.iltHug of t ho A,Yp::JX'. tuo 

I•s.dial ga to to opor a \le in a. cbunnel 5 j~t~t-; t \"t"l o wi t h vort i cal 

"tool Co . of Dr;nv0r , for dot1..tl pl uns t!i. d cons.:;ru.ction . Tho 

(;UtC hun D. z~a l u s Of 7 foot t C'Ul"VO' Shoet f ucO Ri''!d l i3r t 

tc ~.r;!: t nrv-lo iro ruJ tus bm"~ and bl.~.nc i..nc f1'!'1cl i s of m~b::;tf"':ltio.l 

c on. tr ~ct l<.,n . "11~ tot al woi6h t is · ·abou t 27) lbs . 'l'o proVQnv 

· wulls a t 1!.n J; l i.ablo r ubbor :J'h~ ot, 1/~ i nch ... hick, was n.ttuc 1ed 

to the rnto to .f'orm U soal . v l l'lCO t ll.c p r cs3Ul.,O lOa d iG only 

0 . 10 .foo.;; tho '~"O$lst unco to r.JOVt-:.Jl>jl') t cf t lO e nto L j necl ica.blo . 

. -
oolf ulit>nlnc ~ i l1ow b locks nttao. od to ·:~a lls zorve. us su. port ~1 . 

•'liD gate. in ratncd Ol., l o 01 ~d by tnCHUl3 ot t wo h_gh t on1Llo 

strength 3/19..:·1 ~lch galvm1izod steel co.blos r:ound on gx'ooved 

d.rtnu; t ur1od by an elcc trle .wto:> . 'i'he loY/Ol" onds o.r c ubl HJ 

a:ro utt b.l.c lod. to tho botto~ orleo of' th0 e to about 10 inchon in 

!'ro= t ho f uca of L!H~ cl m.mol walls ~ Tho cato cle r n.uca is 

abo .. tt ? inc a t ouch side. 

.·, 
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to t~.lo two 1: .. "c:>endc t u to.l U fi ·· ~ otool utt"'.lps on th.~ disl:. 
I· i W"n.en t.11o dj. f' !'o~lO-< ..!..U he, t"l b ;;}twoon t .. 1e w tel~ ' Y>fccen 
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roopoctlve .f'lon tn ~'l..lrn t ho :.zy3..,0.· to a n .... ut.::"c.l poaltl on !'ot~ 

' i.a 'l:AOlli"'lC'lOd :1 5 ... 1..:\Ch d t Gk , l .. inc~ i'n.CO 1 t hat C[.t J'.I.C3 D. bl"U~SJ 

t-lbbon; Otli1t l0lo ;j w-lJ:~ to I G.UU £;.'- nr u atod ..... 1 . bln.ck 1n feet. tonths 

tt.Ld. hunJ.rotltllo of .I~oat;. A f ixod index point !.s m·· untecl on a 

or \7~tor · ,)ovo t 10 s.tll ot tho g .... te on. oneh slue or tho gato . 

:t'bon in neutl"al )os ition tho roe.dlnss differ b-y 0. 10 foot , 

provided m"ou.n:.. tLo b uno upon ·r.tlc:. 1:,os t:;. t b o covel" tho.t hus 

n pane of .--l aaa at t !::w top to pol":, 1 t full v · ow .o!' tho 1nst ... "ttl:"Jont . 

m· ' ,.,, f-.t. nO .~. ... on ... 

'l'ho sou:rco of po tor for thls ..... nnt~ lln. t · n is u 220 volt, 

door or cu~o ODOn . Tl 0 tL"'U.er ts tho L"1ot; .. mtont n.t t.10. rie;ht 

r oot hlg,n o1-. tho Hb o. 01 foot lo·1 t l o ail vox- contD.ot will bo 

on t ho ai~pro; riute nt::llnlo ~.Hl nteel· strlp to co:'1p1o to the 

c ircuit. ~:11ould t1o Ha con ... ttct occul"', s ay !i- lllilll~ltos nf t or tho 

ti . ' r pa.s"O ·1 tho zero tir ) > und 1~c~·u n~ in this posl tion to tho 
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ond o... t .. . o 10 · ~.nuto pc~ lo<l , t uo c_rctti t .is thon co:J;Jlotod ~.~o 

c m1s0 t .-lO ~ HP ~otor to r otate fo~ 16 nooondo t o l ift t .J.o t;o.to 

t he dli'fc..:enea in h¥ad u.t tho tiLo o .... ocntuot wail 0.11 f oot 

will dro!.. o.nu. op.s n t}.o contnct to nout1)al postt .· on . If thiD 

adjust::Jonv :ts not onou )l o.nd tho tloat co··1t ~~t is. nt 11 

anothe r .l.nc:::-..:.m.ont of opoirlna 

k10nt3 of he . gato p1•ovo to bo too much. then tho di foro:lCo i n 

houd :.:111"" nottlo do~·m to 0. 0-J foot uncl t lS o~)~)O ~.l to f'~oat 

cont 1ct 'ttll be co-rrt?lot.ed to O!lU~e ttho nmtor to l~o ·tnto l:n t: 10 

an a.t"atuo ia un:Jor auto~i.3.t1c cont ol a c 1ango of' t !l.O r nto of 

moro wator c_ tioi•lng t ho bx.r! n t hm1 is wl th::1ravm . The.ae c 1ans-

~·-

.. 
<.: .::·. 
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opm." ·cor \:Till elo::;o ;,1113 houd gntc to t ·la o :~to .. t ho ost Lnates 

to bo noco:JS'lr'Y to rodnco tho flo.\"! by- 5 socon - i'oot . He .;Le 

·1 nA ··c,.. t ·tr>n {.-! '"it' M n ~1 ,... t - - ......... """' ... ., c..;J u ...... on. .... - ... oo • :r.1o operr--tor t hon ~.trns tho 

tL') (}·tO. to t''O _._.)!'C_ ~r ponltlon .'i'bic .-nay be i1Cre or 10:33 

OJ)\H"'at:l on s n :.1· t t r· of convon tonco . 'I'ho ~uto::1nt ... c con~rol 

o the Gn.to is !:iuf'ficlont to , -of:)p t ho ca.~ l oa tt.. c.o~ tens i on at . 

't; 

.< 
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8 
o.ll post tion. thu.::: t 1e- co. to 'flOv"o. €Jn t in very p o3i tl vo . 

Four lon, 5/ G-inch tr.u•ead.od b ol""s ancLorod "n t h e f~ru~w 

upon \:..rll _c 1 .i.s pluc d t"~o r·ocol)t.:. ~. n.~ lns tr~x- _c!1v . '~-10 ch t•t 

oylln< Ol"' 1~1 t · r n d by nou~ o of f' i --tnch roun~... l oathor belt 

drl von by a ,..J.: .. oov~cl pulloy on tho erurtl !tha.f't . /my :~1ovm:tont 

Gvriots of s~~.u.ll eeur s t o u· ch pooit · Jh oi' di~:clw.rgs na 

in· l c atu'-l by tho gate opon ~ns . Tl"'e pcnbl0cl' ·· s 1')1ovcd to 

on ho to;> o~ t _m th.I ,;u:1od rod . A o. all 220-vol C toloc'h.ron , 

ratlo 1 to 10, io goarc to thts rod at ono 01 • Tho ro ~ .ts 

f'rorl ;:c!' o to nbout ;:;o soocud ... foct vort.Lcn.lly- . •rnc nom tn.:1.l 

CVl ~ n 1 "'>'> 1"' ··-<o•·~ f- . I .~- .... ' : .. _.c. t.:;.a.. v h .s.- U. J. ' v ~ 

t he zen:~ t ho. c ls t;urncd by t Lo 3!:1~11 loo.thcr be l t . :i1.1on tho 

nut ia _rolo ~ so~ t .. ~e o:l l.U t cy l in·.-J.or .:.....r:xy bo 1"ota.tod fl' ooly to 

O...."'fi ·poolt·i on . 'l'o ch an ...,.c tho crw.rt t .. 1e :;en block ..\.S lifted 

loosono , tmd the cv l :tn .. lor l~otnte<l to ho.vt. t 11e long s pring 
"' 

clip t hat holds t h o c.:Htr t a t n convenient; sett:lng for hand-

1 . . -
l.ll~ · 

·, 
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th~n t ho cyl:n ... ' 01 .. turn=;:;d t o sho~ t he p()n nt t~· o co ... •cc~ flow 

Si.nco t :.o pen blocL: ts movo by tho tolc:ci - on th ti:mo of 

tr·avol foro t ":.o vt•)Ck 1o probably within an ol .. r or of a. c o1.ip l o 

of mlnu~;.o~ and f aJ. l ur"o of t': : ~ operator t o r ,rnor.1bor to ~-l nd a 

C1_oc''" a~ -... 1uo 1.""' ·...,.l l.'.',·1:..1;.o .... t,.,.d. Sl.' nc" tho -o·· .,..,, nJ.· of t "" cyl~ n .,. .... -. ~ "-' -- -- · '- v • • '"' u. ..:.• v .... ~ •. _, i.l v :.. • • -

t u:rmlng out a. perfect w ol:ly rocor • 1'' J0 rocord i s scr lbod 

in r od lnl ~ . ,;.) oo GOncn:•a l ell"'! wlnz .for in::;t:"J.::ton t details. 

Fif,'UI10 6 !J1lOW:J t~ e U!)Ot:t•oa. fo.co or tLo gr-to . At t .lO r lQ1li 

is n own a aho..:.., t p.l..oco of Jx.3x·~-inc~ nnt;l G bar '<toldo -1 to 

Vol. .. tico.l roof nu --·pct"t at one (;.nd nnd to tho 7-inch C.1'l"'l110l 

o Ja of t :.o b u.r l s leva • The bar ia sot n tc !lt.S to -:lve 

t ho go .. t o cloal" within about l / 8 inch . Tho. top point of t.--:.o 

gate may bo olt1or above or bol ow the ou~e of t he bur . Thia 

dlnt a.nca i n obJorvec1 by a 3calo in l1\U"1dredth of foot as a. 

<11rect !l'¥3asuro of.• tho gate opon ng nne s!.nco t'h.o rate of 

- ~hen the scalo rn adlns ls likewise prc-po:rt icnal to tho 

d.J. s c 1n.rgo . On tho ewer of.' tho c.:..art c abinot 13 a )lo ttod 

cu.rvo . '.i'hu 'base 1 ine on thls ch!trt i a horizontal n1J.m7o.y on 

t ho vor t:i.c a.l ax1 s n.nd t .. o d schur go · .n so co. d- ... oct aa t hG 

,., 
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a.bsci3on. 'rho plotted c nlib;;•a .. l on curvo nweops u:;;:muru to t ho 

,~ ·' f) ,. . .. . ,., .. _1 t "' ...... }. • . t. ..... s ~ ''Tr'\1" ""'J.. ...,~ < ..,, .._ u '-JY· • v v J.! . t,j/ !J 4 Tho scal o rcadlnc;, t ip of cute o.bove 

ation of the flow ¥"1111 bo co1~.,oct va.on t .!o !k'1 uud Eb depth 

t apes on t f:~e float eon t:- 1 in3 ~.-ru-w.•:::nt dlffor b-',. 0 . 10 foot . 

Tho picttu•o of t he upn ~l'Otl.":l faco of t l:c r.;o.te nl:zo oho::;:J 
i; 

a -verticn.l .. o ;(t-On' od e.cocssory t h ·t :.;orvc:J a.e a trl_p for th-o 

l ikcwi::w a 1:1 ·;1.i t swl tch controls t ho !~ovo:~~ont or t .!An e;ct.tc nv 

ton~ lc'n of th e c ubloo. J m 1al oporntton ot m.otor po:rr i t the 

gate to bo ruiso(,. woll abovo t h o uato~ Sl~_rfuco to l. oat i.co 

eondi t ... ono u;J..r lne the w!.n t c r nont:1£ whsn tho go.te s !lo·t us0d 

shel ter; wavol- tc.tr roof , concl"ote floo1 .. and nntnl s uoh 

w..~.ndow.J of Ujt l e stzo for light-tnr; . El oct:t" c li gb.t inoh1G 

-i ·'" 

e nolosod wlth 6 ... r oot c yolon:J wh.,{) fence, .md pnulockou gato . 
\ 

·~ 
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Ano.l:{ni s of Cul brution Dut;o. 

'l1he o.nly prnc.tic,nl IDfJt.hod o:f c tllloru.'.ilon avo. l ab l e \Jns 

was in tho coucroto c11Qnn~l , ;; root w:tdo, 8 toot d.oop , firr.1 

nu.d and tHL~d 'botto::t. Tho o.6, 0. 2 nnd 0 .8 do!.Jths ·of volocit y 

t ion UI1t otl or p~;:at nent in ... ort.-..'ltlon . The. flr::;t four oboo ... •va-

t lon:J, A-D ;rero t u...mn o.s t rinl toot s to fool CP..tt t!to n, p:J.rn:tus 

dovolopo~ l ato.r •.n f(rt .... this reason conn:tdm."'ablo nujunt:cont 

: tho gagii'lGS rtcro •. ,.., . o 1.n t he n:tr·row ui,>ntroo..-;:1 chUTh"10l soot t on 
,... i· 
( - ! for dopth:J of: nbou t l}. 5 foot. Tho flow us dotur m_ncu by t ho 
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a moun vol oci ·~y or abo~t b 4 fee-t: ""OI .. oeccn 1. It :i.s sunpoctot1 

conv 1 tlonal soct ·~ on ·;·horo t ;O ;fi..d.hh is twtco tho dopth. 

l'..ilulyn .:..o . !t l'71ll ba ~1otod. in tho tublo thnt for, tonto 19 
Uil.d 20 t rw Tib do~ t ... l in n .:.11-nl:.nu.: .. C-!.U."'oful un.:.\l]G .a or tho 

c· ont .... ro s ot ot dato. doos not incllcuto. t at bocans.o of' t ::.iO 

Two e ~-.u~t .o .. u woro to.~:on u._, th· l aw oi' floYt t u.'lv\.tt.h t ho 

rn 'tir.tl !'JO ~SU.l."'l:15 za to 1 n a•no ly r , :: C A \f'."!i~ :r:mu r~ :: 1 . ~~ A 1 . 12, 

t 1e .,. _l otto l dat11 points . The vul,·o of C boil~ do .. iVa• f1~o~. 

I· th~ coYJ.Lbi~ation 01 ... thoso two oq;.wt· Ol ... s ~ .1. 10 c oofl'icio!lt o, 
I 
I shoYtn :ln t o.bl o 1 , v :;u:>i os ~-;>0::::1 0 . 7li.5 .for t !.e l aust mDo.s:.tre 

. ' . 
I 
I 
I 
I 

1'", . 
I j ) 

dinoha~go ·to 6. 001 for tLo muxlmu.m flo-..v . Fit;,'Ure 13 . oho ~vs tho 

obtH)t•va. t.Lon + or - 1 tba t io, '~'h:n~o t bo to·J poi nt of tho c;n.to 
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i cr above or bolo·;; tho to~J odgo of the incl..ox an(;lo lnu.l und 

ThiD dista.n.c.o ls moo.mn:od 

by m<.HU1S of ~ portr.blo OC[\.10 • 

vort . cul dlstru"'!co., vri th the. portublo sculo, between t!m top 

A co-py of thio 

i n.:Jtil11ution Rnd <lota:t l:J of tho .float eont:'ol instrument , 

diaf::,'t'O:~ of the ~lac tl~i c al cont1•ol panol and copy of t ho 

. ' 

~ ... 

~ ·-
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?~g. l ::nstru~ent shelter house ahowtng adjacent concreto 
. lined suop~y ch~nnel. At the lo.ft cornor o.f building 
_note tho index bar attac~u~d __ ~o ~~<?-~!' _s~p2_~rp. _____ _ 

1-
I 

. I 

I : ~ 
' t 

I 
I 

Ei'ig. 2 
tapos 
above 

Ploat control instrument • . 1~o graduutod white 
on disks indicate the water dopths, IIa and !.io, 
the st11 o.f the r adial gate. ·· 

- . 
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Fig. 3 Float control instrument, with cover in place, 
_ mounted on cabinet. 

. l 

' . 1 . - - ; I 
J -- ---- -----· _ .. f:- • 

~··. j ,. . _-. . 
·. ·,· 

I ____ --
Fig. 4 Recording instrument mounted on plat£orm above motor 

assembly. Discharge indicating disk at right. 

~:-
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Fig. 5 Recording instrument with cover in place. 
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.• . . , 

... . · ~. ~ '·. .; ·.,· ·~- - --r' 

.r ·' 
~ 

·.· 

'· . ...: 
Fig. 6 Upstream face of measuring gate. The projection at top 

of gate serves as the trip for the limit switch. The other 
trip is on face of gate submerged beneath ~J"Iater surfa ce. 
Index angle bar at right of gate. 

··-
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~-·~-~ ~~:,· _____....· .j 
Fig. 7 Electric control pane l, door open, that regulates the 

movement o£ the rad ial gate. Wiring diagr&~ app ended to report • 

• I 

Fig. 8 Control panel with door closed to show handle for 
and manual operation of motor. Chart cab ine t at left. 
scale-flow diagram poste d on door of cabinet for ready 
to discharge . 

automati¢ 
Index bar 

reference 

~· · 
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Fig. 9 Shop assemblt to show motor drive and recording 
instrument, also l a -inch steel shaft with cable drum for 
gate lift, 3/16-inch high tensile steel cable. 

, 
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Fig. 10 Shop assembly to sh ov-r motor drive, recording 
instrument and discharge i ndicating disk at right, also 
~-inch round leather belt drive that operates chart 
cyl i nder. One-gallon whisky pottery jug float at 
lower right • 

~·-
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Fig. 11 Vi evr of float control instrume nt showing lead 
wires into hollow shafts, depth ind icating disk s, index 
pointers and sprockets for No. 2 brass ladder float 
chains. Gent e r disk is the contact mechanism. 
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Fig. 12 . View showing lead wi res to contact p l ates on 
disk and the mov able block at top, s i lver contact 
points, operated b y t h e Ha float. 

~·· 
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