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- .iGenoral Description

The Bureau of Roclama on ‘has :constructod chutetdrops
many .of the 1rrlgatloniprojects 1t*has under o, 3
capacity: dapendlng upon‘ithe :gize '
‘Eham Are. 1m11ur din: shap

chmnvos of slopo :n canals t d1u31patos h :exces_
- fectivoly ‘and: requlrcs 8 small amount of. mazntananc

tures .serving-a glmllar nuru {

sidorable’ amount of 'main

‘The - bureau?has convtructcd"qoma;

earth) similar- ‘to the ione :shown onPigure .u;__
rectangular in.section, “the .floor of Lthe: cstilling
width as ‘the chuue,,the 1dc@”lopos o; thOspool ‘ar
1:1-with the ‘result 'thot “tho: ‘poclisivory wide i

the “inclined :chute, and B vory ubrupt transitio
comect tho two. “The ‘design of: a‘typwcal'bhut
which was ‘proposed-for -tho | MI11l-Cou
was submmtted for: model testu.}*

A model of the Eill Coulee hutcsdrop

& scale of 110 :in the laboratory, . :
shown in figure 1 and ‘a«drewing:of ;the mo |
Figure ‘2 :shows ‘n plan ‘of ‘the "lab ratory Tho*maxlmnm d1
the .model was '0,44 - c.ﬁ.s.*wﬁlch corros_onds‘ 31
prototync, Tho. chuto ‘and ‘pool 2Woro fcons ‘
with .sheot motal, Ratncr than ‘make:tho
‘which would - necessitato: Uulnb o var
lowar vortion wes ropresentcd i
use a ruch larger. model ‘scales 8pa. y:made':s
(see fig. 3) by. means :of “which the; depth of~ 1o +¢
was installed din the ohute at stablon ;265,74 )
and the velocity at thls polnt were : cnmputed_ plotte';for A
dis-harges, so ‘that ‘in order- ‘to duplicate D"otohype ‘con 1t10n
WP merely necessary to- Urooerlv‘adﬂust tho ga'te Lor.ithe
ing depth -of flow-and regulate ithe amount‘cf pressure
Eive the desired velocltj. TR AP :

Water for the model WAs neasured over a V—notch weir and o
then pumped in%o.a dlarge stecl pressure tank, A 4-inch - ‘pipe carrledl"
+he water fron,bxls tank to tne “odel.i A sheet mefal tran31t10n,
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'upenlwg was cmnsldered uhe pressure

thcr” “The tailwator-was ‘rogulat cd durlng th
wair, hand ‘during. Lhejrcmwlndex '
ho segn ‘in the b*mkgroundiu:m pho og; gl

the model thc wwtor Was reuurnod“t

I
|

Thig chute hau‘an obgo tlolabl featurc:.
standnoint, ; 1o i
.hydrnullc

as l Hl a1d eqpnclqllv

oomharcd with uhe‘W1dth of‘?ha Dco1 1o 5]

“he achloh Which .is 1ncv1tnblj_¢ound n;

genova} shape. : -

v
i

The Darrow Jet of wnto*ﬂlssu;nw fromithe chuie does not snread con—j”'
sequently, the jump ‘is effective only in the ‘conter. of -Lhe gool. Due -
to the d;ffaronce An olevut*on ‘between the tailwater and the. wuter“f‘"
surface ot the frons of the (Jump, a-eontinual Tlow in an’upstroam
direcetion persists on bo 1 gides of +the pool -us there is . o force
prosent;to oppose it. - The potential onergyimiite in the tailwater
causes n portion of the water lenving the Jump -to part in opposite
dlrectlunu, surn, 1nd £low baak along the 5¢des of  the pool.




‘thru tho‘Jump :
of the pool to recogtactj
‘pool assumes.a.constant

Andicated by the skctch.-.

When tho ua11w1ter

1t gersxstcd w1thout as lstanﬂo;
motion, ‘ : o

i

for snlqshlng up alcornn olv n fhcu$lﬂt‘slop1“r“51de

. Wﬁter aurfaco is conulnquIUE
3 that follow: anw_conv1nclng:

“horo#raphu o;-

‘qnd'B ulch l PhotowriJhl

'photograWH B that tho 1uﬂg,1aaoﬁl3’, .
pool.  Also notice” bhcav"tcr CYowingbacl on-cack
Tost 2-1: (flguro 4).shows:a; proulloro10 J'ht:t wuto
moasured -along thc centor lino
‘is indiented in this and ith 10 Pollcwl
of the roller was:located £ “rom™ the!
by ‘dropping a chip.of wood: on: uhC w:tc*-untﬂl.a,ﬁ01nt wa xcund;

_ which ‘it was carried ‘in’ elther'dlreculon.: Veloc1+y zreasurementu R
were ‘taken -on the . center :line ol ‘the podl by:means of a pltot tube,
oand these results are ﬂlottcd %o 'scitle onthe 7rsf‘le drawings.
,ThCLPhOuDgTﬂth_1n.SOmB=CJSeS!1rG of“more ~velue ‘than the plcufed

! profiles as they show the.gendral action over - the -entire noel,’

' ‘while the wrofiles ‘ind 1cmte cond;tlong on. fha ‘center llnc where the
: ‘maction is ot its best. S S R




4. VIEW OF STILLING FOOL AND B. DISOEARGE 138.5 SECOND-FEET,
LOVER FORTICN OF GHUTE.

ORIGINAL DESIGN.

C. SLOFE DECREASED AT LOWER
ERD OF OHUTE TO SEREAD JBT.
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nool and shorten ‘the: lenfthro
Photograph Dx(plate 1) snawsft

stalled on the pool floor

gure 4, The:sill was veriy'e
Aistribution and: snergJ dlss1pab10nﬂ
he same back Tlow: condlt*onu oylsued
avh L (nlate 3) sbows the s*l'

- Im: anocher attcm
)it o*f tne floor

agron but, con+rary o eypectﬁ
excoptionally long. Photograph-C - (pl&@B»
for the muximum discharge. .- Jotibb Lhat!
to the cenbter .of the ‘pool and that  all
failed to prevent‘thExbaékﬁflowﬁnq rh

wio other ste“ped'aprQﬁs;ﬁsréftf'b‘;'i
(f4"ure 5). Thelower cnds.-of “thése wers-
tively, above “the pool'“loor - pho cograph .
the pool during Sest 4-1 and’ ]hoLo STl Dj ao ta ch:du:ingftast :
there is a negligible dlf;crcncc Heuheon thaseo tests: as -canibe ob-"
served -Trom the profile :plots. Tho lenwth ‘of “jiump 4§ sHorter in“the
latter two tests than ‘in test 1-1, buk the voloc1tv dlstflbutlonvmn.
tho center of the pool using uﬂc Hi~ncut npron tigt grelcrqble. :

In anol P abﬁ t_to 1ﬂwrovo 1001 condﬁilonq a;f@lscn iodr7
was installed 0,83 1 ﬁeL above the ori zinal pool floor u“.:hnﬂﬁfdnrthg
profile for test 6<1 (figure §) and in vhotogravh Cr(ﬁla“c”3}.~'Photorg
graph D shows the 'pocl ‘in aetion for snaxirmm dlschargc with the false’
Tloor installed, A slipght improvement wns noticenble but pool ﬂon—
ditlons in general wors moterially unchanged. '
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A. STEPPED APRON INSTALLED
AT LOWER EXD OF CHUTE.

B. DISCHARGE 139 SECO.D-FEET.
STETPED APRON 0.83 ¥0OT
ABOVE FOCL FLOOR.

©. DISCHARGE 128,5 SETQFD-FEET, s
STEFTED AFRCYN 1.0 FOCT

28,5 SLOCED-FRT,
A3CVE FOOL FLOUCR.

AFROI 0.62 FOO7T
PCQL FLOCR,




A. REHBOCK JILL INSTALLED
ON STILLING POOL FLOCR.

B, DISCHARCE 138.5 3ICCID-FEIT.
REHBOCK SILL INSTALLED.

C. FALSE FLO(R INSTALLED 4. DISCHARCE 138.5 SECCIL-FIET.
0.83 FOOT ABOVE FALSE FLOOR INSTALLED.
EERE ‘. CRIGINAL POOL FLQOR.
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Tha motive behlnd p"actlcally nll Tevigions “thus. far'7°
described wns to spraud the jot in some’ wuy ‘or’ unothor.,”Vatcr £1ow-
ing ot supor critical velocitias : such ‘as in tbis ‘enseoienn be. sprnad‘
in o latorel dirvechtion:only very grnduully unless an agwroclablo
amount of contrifugal Torce is ‘croanted din the ‘zone vhore the nlope
of tho chute changes to horizontal. - In’ th1870150“th0 con rlfugal
forecec vas small nnd tha jet fallad quspread-

Lroulon Stud;eu'Doun“uranm:from‘s 1111n~o

A5 chutas of thlu tvpe usunllyfland,,o anrth or gravel
sections irmediutely downgt“eaw At isTimportant that wufer lenv1ng
the stilling pool be: quwat. uhop“y‘uurface dlsfurbances or turbulent
conditions in an earth channel w111_undorcut Lhealde.:.,:ca.um.nrr fhem

to cave in, and this will require. unnecesquy malntenance. t is
thorefore cwnadlent to design’ c“utes Mnd utlllnng nool 'Hich will be
effective in fheir action so’ thot b leaving +he Jump will be
aquiet and npocsess o mlnxmum amcvn of - enbrgy L

In order %o QU)IIQRLO field: cond itions 't ; '.cnt;‘thé

stilling peol was cut off ot tutlon 266+21,73 ﬂnd s sund‘box Was. .
substituted for the downgtr am portlonﬁii o o' Tlook uged in t 8
previous test wWas removed sothe.model’ ugaln ragrogented the ‘original -
desizn except for the ‘addition: of “the send box: befor e_each_uest"
the s&nd in *he hox was troweled fo the . uume;gnwne +hut th :
metal assumed in the Tormer testss :Test: 8,1§(f1rure :6) ‘shows ‘the;
profile of a run mads cb maximum di Charge with i heimodel reviseds.
A topographic plot of the 7av6;4uruﬁce*taken”after the’*est?h&d
proceedsed for tvo hours 4is shovm, vlotted as'test 8-1" on: flgure 3
Thotoraph A (plate 4) thVﬂ‘bhe ”ev"sed model in cvcruulon, 1nd
shotograph B is a wview of the 1nd badﬂnffer une tmo h'ur run.“

Lan be observed, most of %he eroalon;o : 3 '

{rom the utllllng pool. T T

Test 8-2 plo»tnu. ‘fzguze “Bimuc
test B-l. The only difference betviesn.the
chute walls ended ot station 265+80 in’ test 8= 1 wnd in. aTIprev1ous
vests, while-in test 8-2 +noue wnlls we*e cxtcnded downstrbam 4o
station 265+84,00. The results obtained from this test were gractlcullv
identicel with thogse witnessed for test 8- 1 therafore +hey w11l not
be discussed Turther,
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LDLPARYMENTY OF THE mILRON
T SVARAY OF BECL ANMATION
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Bafflo ”tlls We;r J‘an° Bo :

It was . surgestadAfhnt va
in an effort to improve ‘the: ‘ackion. 1n the 5t
is shown instnlled .on the model in uhotograp
drawing of this ‘baffle is- shown ‘ns sketch Ex on f;gure
P (plate 4) shows the" aﬁllllnﬂ pool in overutlon for
quchurge of 139 u.f.s._

A fouruh baffle arrangcﬂen ;
sketch A on figure &,
graph 4, plote 8. ’hofo"ra?h B uhow; the pool i
maximum digscharge wmth th1s bmf“lof“. 1led.

A Lifth dGal"n aomwfhat shn‘
beffle box which 1r sbown as uko+ch B on
(—;1 Lte 5) shows ' |

moual on he SlﬂCu of uhe chwnnel
out of tho pool.
blocked off and the box pcrformod somuvhat bether.;j, 7
disturhenco hoWLver wnu agalu groduced when +the tailwoter dep:
wns docroascd. ;y o i

There orn thrco d*uﬂdvuntaﬂes to baffJe wolr nd_bb“os o

of this type in stilling: pools. Tlrbt thev are’ oxgonolvc “to cons tmct._
Second, this type of baffle is a tyrash colloctor ospoc:ully whon it 1s
small such as this onc, Cleunlng would ‘bo - nocossary and: thls would -

involve increased mointenance coshs. Thlrd, oafflo weirs and ‘boxes’

of this type would be a detriment to. life. If. e man or an "nlhal e
accidontally tell into & chute and vms carried thru onc of thcue Te
vould be Jortunate to emorge alive. It is ocasily nossible for a men -
Lo be carried thru an open hydraulic jump, if not too largo, without
injury.
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2. BAFFLE 30X INSTALIED IN MODEL.




'Hydraulichump mxlernmonts

designed in ordcr to dotormlnu tho hydruullc jump churacterlstlcq‘fo‘
o trapezoidal rhauncl of thlu.naturc. Due to,t
wnter uurfac@ in thc Jocl 1+ wa' vory dlfflc

neasurements concerninf 1t° leugth were sllghtlv better?than'a'guegs;a?
V31001uv meqourempnto.tco were‘very confuulng e;cep hen

wzthout TP"LTﬂlnt alang both ozdeu
juap experiments nntted no rellable lata




o trapezo:Ldnl channol *of'"bhls ’naturo.
»Watcr surface in ’che 7.10 2
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A chute dron,wns d351gned. o ,
have become - rexcossively wor: EY duth: U ahg
of ‘the orlalnal deslvn wihiich § shovm dn''prot oy pe
constructed -and’ tested 4n the:'f” ”‘J_, '
the drawing, the-: general shape of:ith
the cne previously descrlbed’on 'hv' :

this and»the nrevmously dEUC

made by ‘the Jaooratorv*‘ y

testing, A -drawin “of ‘the inei esign iig’
In - this - case, “the uHuteﬂand stilling spoo
throughout. odal tosts ‘showed:it

and the utllllng pool uo_b_ t‘

'tlcally nnthlng atx‘

in the center.of i
was subjected’ to some whlrl‘n
In splte of these flmws, th

“The | pool wau then cohtractcd,‘rom
Teet and .the flare : ‘of “the’; chuta"wus"raduced,
false 51de wulls 1n¢the model_

couraglnc results led up to anothef
saulsxactory. ‘ ;

Thls iz cd aealgn wh“c
1s shown as chute .C on-figure.;
and in ‘this. case, it cOnuanGd ithrn ko
The chute -and noolrremalned rectangular-
floor for this: ‘design was iin two. formsw namqlg

C (figure: 9) and, an :alternate pocl floor ishovm :as

Design” ‘in the :same figure, The tuo'wcrLed#equwll
alternnte . daalgn 'proved to be 'the favorite cauge: ;o]
rensons. The advantages of -8 cbute drop;of‘ his ‘bype

(1) The 3e+ succaeds in oxpanulngcunlformly in the éloplng‘
chute beforc At reaches the at1111n7 pool

'(2) The Jump forms with nearly equal effurtlveness across the
entl*e pool ‘and o C

(8) Whlrllng motion is Lotally c11m1nated.
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A prototvpe drawing - of “tho! cnute as’ racommended is :shovm iin igure- OQJE"'
Results up to this point wore judged mulnly Jrom=v15uul observatlons-
Ho actual - measurementu wero rccordad.:*~-

The Modol of the HucommondedaChute

A model of tha recommendad des
sealo ‘of 1:20 and 'is shovn drawm-on figure 1le :Lxcept for ‘the
moetal transition:below the: stmlllng pool,jlt was 1made ; enuiroly
wood, -The wuter Wwo.s measured ‘overia- smallqv-notch!woir ‘after
hed passed thru\the model. - ‘From’ hore, 4t lowed. ﬁ;nﬁo the main
l¢boratorv equlpment and ‘was punped up- 1nto\tho; abcra Sory ! hcad
tanks. It thon‘flowed by gravity -to-tho:forebay .of ‘the nodel. .
chuto ‘comnected to the-forebay thru a'rectanwulur hol" one: of the_
forebay walls. A rectnngular bato wos located:at ‘this p nt: by which’
the depth of’f flow :in the .chute ‘couldibe: ro?ulﬁted;i Af+cxfpn ging *
thru the modol “the wataer again cntored tho small weir box-and: thus -5
commenced uno+her cycle thru ‘the' systcm.,ﬁ"ater gurfaco monsurcmenL ERREEEE
down the chutc and in the nool were .made with o p01nt;gagﬁ.. Volocltmos
in the chute were. obtained from: u1tot_tubo rcad1ng~ ) '
tions were -ohserved from a;plezomeuer T

uklests on tho.

conmernided Chute

The reccmmendod des“gn 1 shoWnEtn "robo vpa ‘dimensicng’
on figure 10 Photo¢raphu‘¢l uqtrablanthe consurubtlon ofgther

ercounterpd in. the fleld is scmewhut unc
to use a range of tailwator: dcnths Por -each dlscharge. The dotted
‘line plotted in.the chute reprosents: tho woter isurfacs” mo
the center lineand the full line 1nulcutes tho waﬁ'
the sides, All water surfoce  measurements ‘in’ tho: :
the nide walls. ‘Photographs showing ‘the. ‘chuke “in’ operatlon Lor the
thrae tailvmter- depuhs just mentionsd are . shown intyiews Cr and D
(plate 8). and.& (plakte 7). The .profiles and- ‘photographs’ both shaw :

the jump to be.of moderate length and very effective in ks uctmon. '
lotice that the water dlreotly bclow the jump is qulot.,: e o

This particular chute w111 e located near the Monbrose" e
hydraulie laboratory, and it is intended +that -after its complet“on R
the laboratory staff will take measurements on she protutype structure.
This will afford an excellent opportunity to compare redults Tronm
model and prototvpe, e T
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As the cauuo wes | ohorfoned conqidera ly 1n the;modol
prototype conditions woro dupl-cnuod by ndJuSMinr ‘the’ dlscharge
together with either the dapth of. flow or tho: volocitv ’ C
32+Ga 85 so os ‘to corrospond. Wlﬁh “tho! conputad vuluda : In ‘some:
tests, the d“schmrge ond depth of ‘Llow wore‘adgurtcdvand tho veloclty
was monsured.  The- measured v010c1tles cho
Tairly well,

Tc&ts 4 5, and ‘8 wore o by 0 :
for tailwater. ulovatlons Of15422,1, '6421.6) '“SABZ 9. Profilon of
these tosts are ghovm plottcd on?flgu"o 12 nnd_uhotog;uphs of tho
pool in action are shnwn in- v1aw G ip )

Tosts 8 and 9" uhouv plo ny
tion of the teshs proviously-des cr*bcd“‘xnuso;wo'o,ﬂmdo at dlscharmesv
of 6CG and 300 c,l.s. with tu :.1.;“1;0:-- lo'f.Ll.lonu B
respcctlvoly. In +hovo &wb +aabs
for cach dischurge. .rh0+on'run.1q
for those two testu, SRR

Addition of ﬁillncbn-ﬁhhl flddrV

In order to !nvcs+1ﬂato Lho morlts‘
this Vind a fc" were.. +r:ed.:

StTL&ﬂ.Cd”C of a rcctungu ar ,111 2.0" fcot
Placed across-the pool at uu&tLOn .35+58, 85.
G (plate 9) show the woter surfmce
+ests jugt mpntﬁonﬂd.‘ Thls Dlll"

water denbhs."

lEot 16 (fl Ture 14) WaS‘ﬂmde ot aocharge
and ¢ failwater ﬂlethlon of :6418.9. wmth L rebuangula:
Teet high and 2.0 Ceet wide ‘placed - wmth “4he' .dovmstrea
stetion 35+58,85, A phCuOE"uUn ol tha pool £olen du : . -
is shown oas D on plate ‘9. The 5ill ralsed Lhe Unber'gurﬂ&ce slightly
but made possible a- jump whlch vas stable dn charactnr anﬂ-very X
effective in its uctlon.' : : v

Tests 10 tnd 13 (flﬂure 13) wero conducted vslng each of o
the two sills previously described, modified so thi:t the upstream:
faeces were bevelad at an anale of 45 degrees as shovm. Photomraphs_
of the two bests ure shovm in pichures C.omd D, plate 8., These two
aills were not as elfective as the forper ones in conflﬁln the
Jump to the peol for the lower tailvater depths,.

10
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v o ; T R e
' “The - sml§s41n general affected the length and shnpe of the :
Jump only: g11ght1y§but dncrensed. :ts Gt&bllluy over .a-wide, runge of
tnilwater depths. The “Jjump, ‘on: ‘the othpr»hand performed vary
sotisfactorily. wuthnut +he Ellls and_thére-ore : ;
optional." LT S T R s

end of the ChUuB *nﬂorder to observeatn
on conditions in the .pool, -
figure 14 indicate these. slopes. Photo"ranh
cdel revised to repreuen+ uhe steepest slope

using an 1ntermpd1wte slove and nhotograph ¢
taken during this test, - Notlcv 1n*photovrayh C that the flnsxwerq
still present in the chufe. )

BIGESSIVB. '

As a contlnuatlon of s»udy lcng thl llne,

‘ The model .of - the chute In m
figure 9 was very soti factcry'(W1t o1
bolieved that this desige will profe'z'
ditions encountered in the field. | ~“.y
canal chutes each year, ‘and for:+hls ‘réason it is felt that the wddel';s
studies on -these small struotur; ‘have neé_ij,Jtlfldbla., A conpnrlgon*
of the costs of the original ond recommended designs for the Uneom= 0
pahgrs -chute drop. showed very Aittle dlfperence wh11e the dlfferonce'iﬂfﬂ
in the hydraulic action in- the two WS remnrknbie. T : » 0
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A. SLOPE CF CHUTE INCHEASED.

B. LAXTMUL CHUTE SLOPE, z NUMLIEDIATE CHUTE SLOr:,
DISCHARGE 954 SECOND-FEET. DIBTHARGE 930 SECOND-SEET.
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“Descriptionwcf‘Lnyout

SeVeral generali+os s.ve”
offect produced -on ‘theihydrailic ‘jur
the slope of thefchute 1eading”totthe ipool
. 7/16 ‘in he

r"c*.s*t: 1 (flgurauls) shows a_pr il
Jleft, which v;ll be referred to 08 n, o"B

a dlscharge of 0. 285 “Ca f sy
this seme.discharge.. In- teot l theﬂtwn chuhes wnre
e'cept that the slouelfor B wus u.

‘the jump was SWep+ out of thc voo
5 inches. -

In.test 5 (flvure 15) the slove of';chute B} :
slightly less ‘than- that ‘for chite A. Tho length of the 'ump‘nsasurad
frem the point 0 to the dowmstream -end..of. *he roller s ngaln
sracticelly ‘the -same ‘as that Cor-:chute A. Agaln, #n khis - ‘case,
‘the jump deft the pool when tho tailwater depth.was reduccd*to
5 inches. : e : ol

'In test 6 the nlOPﬂ of chuta B laadln& tc tha pool was.
further increased and 4he ‘length of the jump measurod. ddwngtrean

from point O was somewhat longer than in test '5.although the distence =

frem point O to the beginning of the rollor wms less in test - Ba

12




e,

Sl

A. TOTAL DISQHARGE 0.570 SECOND-FEET.
“PATINATIR:8-1/2 INCHES.

B. POTAL DISCHARGE 0.5T0 SECOND-FEET. c. 10 C
PATLHATER Bo170 Tangeny TOTAL DISCHARGE 0.570 IECOND-FERT,

TAILWATER 5 INCHES.
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‘ In test:?, tho .slope ol : n
tho length of bhe jump measuved from po:nt 0 wus sllghtl

In tht u, a port:on
inchos as; qhown ‘in f¢gu*9 15.

‘of n doprosscd pool fjoor.

Test 3 Was somﬁuhat f‘
excepy & sharp break s made;'
Tloor of chuto B was dropped*
Photograph A (plate 12) shows”
two chutes “in- oporatlcn for )
lotice that the jump has lcft %
operoting -very nicoly.  ‘For.a-
vas the lowost tried ‘in <this’ tcut’ﬂthc jum
the nool. i :

B. operatlng wlth £ ta11water dopth of 5; 1nchos.=

of fective in its action-for a-depth .of - 4—1/@ 1nchos.?‘g ,
vas dropped to a depth- of ‘2. ‘inches be;orc the Jump shoWod;any tendancv“ -
towrrd leaving tho pool:while dn. ‘chute ‘A, the jump .was :swopt out: at v
s tailwater depth of 5 inches. Hotice in the lest two tests that
the downstrean ond of the rollor was diructly above the ‘break in
the floor, Also observe the suporlorlty of this -type of" ‘pool with
a sharp break in the floor to the -ono in tes t ‘2 where the change

in elovation is gradual. : ‘




'PLATE 12

B. TOTAL DISCHARGE Q.570 SBCOND-FEET.
TAILWATER 4-7/16 INCHES.

c. SIT-Ur. D. TCTAL DISCHARGE 0,87¢ SECOKD-FEET.
TAILWATER 5-1/2 INCEES.




Conclusions ‘on Ganoral.Tostﬁv

¢

Tlthin & corbain llmltcd rango#b“f .fj_"
stroam. ~ DR

A11 worl in. tho hyaraullc
gonoral dircetion:of E. Wl’Lano.
tho models ‘deseribed 'in th1
Je B, Drlsko. He Wasass

who dlrccted tho tost crew.‘
following . Junior “nglreors- P.’W_ BrGWQr
and B. J. Nemmers. = ; o
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