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mmu hbonsor: ropnrt Io. :
t0 ssesriain froa whe tnn. ". ;
heads na“ mn opoum

ons pueo. !‘hc arnagomt ud- 1w pnctiaul to mhlu only tha
thn pnn of tho uuuo of iho oumr mu npurun tm m _m

huv was of. n.tncint ﬂnnnh u -mume \h Mmr ,uu‘.s lnlm
Dutu July uﬁ -Angast of 191&1& the. dznrim, npooaﬂeanom. ui a— T
‘rasts were prepared for s PUrpase (07 obtaining the parte. muiod for: lh '
| fMuttn n.f {9 almm hcllov—.ju ulvo. Dua to. mrau: oenduum. ,.t ;




uu folt . t-hat. no -!.ngh uontuot-or 'ould bid on t.ho -am- Job, n;itho Y
‘vitations for bida uro arrmmd-é :

“some’ part or, parts of t.hu valve, ‘Por t.ho uu nuon, and ‘to__oxpodito i
progras, the mchiuo vork on\thn_miou purtu nm pcrf.orud in the' a4 ehin
lhopsatnouldarm “The. ‘ b e mailed in‘September o
1944 to- varioua canpcn:loa throughout tho rog:l.on. .-w‘!ho‘_.;__'ontract wete 1o
during tbat. and the rollo\ling nonth with f.ho htnt fjdclin'ry‘ da_

January 12, 1945, this. dm boing lpplicd to: ‘the cas ‘
the nesdle, the nndln unpport, lnd tho cont.rc "'
Most of t.ho ntor:lal was: dtlivarad !

contracted | | .1 axsep

'y md cont.r-l tnnd ]
were cost and ready Ior mpwtion at t.ho xoundryOnJlnum 15,;“:'”"
eutinga were: unmtod and. aconpt-d by an: nnthﬁriud" Gonrnunt.: ,

It was not until Fobruary 13, 19&5, thut. th 'cntings ‘were’ shipped - rrof?tho
foundry at Yakims, Washingtos. ‘They arrived in Boulde City. the letter part
of March 1945.  The mechining of the valve covered the: eriod from Mareh
to the middle of Jnno 19h5, at which t.hu t.hu Dii-octfur: or Powor‘?iutor-ld tho
Danver office thnt tho valve ln rud,y !or tnt.i.ng S P

The writer arrived in: Bouldcr cu.y‘.mno 25, 19:.5,

was inspected and additionnl work roquu__; 1

ﬂqueat rd
be diacont.inuod boum or tho urgent. nud of conuﬂlng ‘nto‘:;’__ ‘
‘the time the tests were: d,iscontinued ‘the ulve hnd ‘been. opernt: 5 Jat.u.l of
47 hours at various opcn:l.nga and had: disohnrgod " tot.ul ot appronmtcl':' £55 ‘.r't .
acre-fest of rnnrvoir otorm ‘The valvc wn opor-t.cd m additional 2-1/2 )
hours while phot.ognpha Im uda of: tho Jot - and ror a dc-omtrati.on ror t.uo
engineors fros the Porthnd -Oregon: District Engineer's: orrico. T L

2. The oschanicsl eondition of the v Yo befors . An :lnlmt!.en
of the valve boforo it.was installed revesled that the. uxpor:lmunhl n-too '
liner (u pro«u where tobin. bronu ®as sprayed on the -cast. 1rnn) on- tbo u.l:u

2.




body. did not -bond proporly at tho upltrt;n and dounltroa- |ndo or the’ 1

- There was no viniblc -cpnrution or tho two -ntaln, but thoaabacnoo of bdhd
‘was dot-atod by tnppina tho -ntalizod lurtne- _ addl

the liner lould not tiniah to n poliahod o

- The cast lurtacon or tho valvo body Ior\ quitc rough. There u.ro:vunnr-
ous slag pockets and. ovidoncc of. wa-h n y i
(figures 2 and 3) Othor aroa- or the“

amount of the roughnol- ‘was - alininntod by hund

possible to obtain a emcoth uur!ieo tithout ] stroyl
the dlaignod contour. of. thc anvo Tho nachinod aurtnccs fﬁtho a1v  ’ﬁ%ﬁ‘
finished down to sound notal cxncpt the rcgion at th - hu,  ‘

the slag pockets ware quit- doep (figurc L) ‘Piguro J:” %' w‘th S
charectsr of the junction of the vanes with the valve bod"b-ror und,’ftar W

grinding. The abrupt ahouldor at tha upatraam -nd o ”th
result of machining. ' This condit;on (riguro h) Xpec
valves, and it should be epecified: that this partrahould‘ e“
valve contour as shown ip - figure 6 SRR, SE ‘ :

The bronse seat ring on’ the v.lvo body wau not latiatactory. 1
of the bronze seat’ ring to the valve body eauood the adjacon caet
flame harden and made it very difficult to nachinf:tho bo ‘ |
particular valve, the. tiniahing lork on the aeatqnhd tha} dJacent lroa'“nn. ‘fjf
done by hand. The workmanship. at the Ioundry org alding t 4 i
was of an inferior nature, Thare -au loakuge at thfﬁjunction bc woon tht
bronse and the cast-iron body There uere alao poroue area- in tha bronsc .

- which permitted passage of. the water through. tho aoat ) nttompt wao nado "

gp i1l the porous areas with silver. -oldor, but thia -au not - entircly auc--"
cu.stul good bond was not obtained botwoen the uoldor nnd the bronuc, nnd
in addition the solder was too soft to withatand tbe preoluro due to .oatina
the nsedls. : : L - :

‘The notnl in the bronse sest ring of the neodlo was also porou:-und.ro-
suited in leakage through the ring. Silver solder was placed in the porous

I & P R
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3. Ihrult on the noodln._ It Ill antioipntod thnt th:&‘“
holes oonprioing tho balanoing portu -ould cauae éédi '

of the balancing nhulblr was. higher than was » indicate "‘fby o
model. The pressure 1n the bllcncing cha-bor of tha 2k-ineh;
to that uhich would: havo occurrod at a piosonntor‘locltod onj

increseed to 2.48 a8 nhaun in. figuro 7-,g1h1- 1ndicntod that tho tix-d radiun S
of 0.4050, based on a- unit 1nlat diunntor, to tho nanter 11ne of the bulancing 3;

port circle waa toa sasll. In addition, 1t uae upparont that thil radius

should be varied sccording to.the particular m.n Ainstallation to eup.m.t.. o

for the differance in thrust roaulting tro- the variatlon in avallablo hold
betwoen tha closed and open ponitionl. “The: unbalanced thruat on the noodlo
‘al the Boulder installstion can be undorttood more clonrly by the. tbllowing
computation. From the curves of figuro 8, the n.xi-nm unbalance oecura |t
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of water, and the unbalanud t.hrnat. in _cqual_' _o”_ p :
pounds.

balancing port. such- that t.hernlnu nt 20 and 100 pcramt of
were equal with a comtmt hnd on t.ho valve y nquiud chmgins t.ho ‘un.'lt.
diameter to the center line of the balaming port. circle from”:.i_o‘

the. baluncing port cirelc lll nec;nnry: t.o keep tho mgnit.udc °
force the same ut. 20 to- 100 porcent of oponing.“

R e N D

in dimtor of the: ocnt.or lj.nc of t.ho bllancing ‘por ” irel
against hud ratio at cloud and opon pou.tion‘. _;:5 ,
unit dissnsions. e Sl :
If only one valve :L- und on a conduit,;t.ho nt.io of hud a.t tho ulv PR
wide open to the rcurvoir hud lhould bc und 4in. dohﬂinin; t.bc locat-ion ot
the bllnnc:lng porte, If. unral ulvn ‘are oonmctod by 'y nnuold/‘rrm-
ment to a larger conduit, the head ratio obould be. detord.md for’ ého ulvo o
kaving the least conduit lonmlt.h the. rmnnng valves eloud m ndina
thus obtaintd from figure 9 oan be: used for all of the. nlvu ot the mtuuhr
mctllhtion ‘The thrust will not be of the ‘same magnitude at 20 and- 100

""';-'E=P!*"":f"#ﬁ%fw"“lﬁ“‘ﬁ&"kﬁﬁsﬁg"*r"v"?"";"‘;*'ﬂ'j




percont because of the v.rintion in conduif_lonuo!fduo to vnriodfqplration
of the valvol. Howcvor, tho nagnitude ot thtinn:ilnn unbnlunciMethrus Wil

bclancing ,ha-bor.

above proeodurc 13 tbllotod for dote:nining_thc*dlaloto
port circln, the mugnitudo of tho unb' ’

head 10..0-. Tho aurvo of'liguro 9 hasl

pressure in the bclancing chnnbar resulting from uin
unit . dianntar ot O 0208 e

T ‘ now dimtcr
inckes for: the cuntor lino ot the balancing por ycirelo% ’
inehes in the initial design., !hiu chargc will e ‘ma

it is 1not|110d -at. Juckaon Oulch e

_‘.,_.h.hncmg!port 1. lhom:on ng-u-. ‘f

7. ‘The curve uhowa unoqual magnitndoa«owhunbilanse t:
full opening: and: il due to’ higher 10...a; _ alde)
‘anticipltcd to oecur lt Jncklon Oulch. o

10 and 11 ulong with. pr-nuurea obtainod fron tho.‘:‘ §
plezometers in houologous locltiona.:q e

of the 6 and 2k-inch valv.u was obtalncd, with thc oxccption or piaso-ntor 2A Hw

when' tho heedle. Ian near tho clolcd posltion,

the tull needle travol. ‘The: doviation tt piolonotor Za ualﬂu ‘.léiﬁ.'?ﬁfh;;-¥
insbility: to to accurately: nnchinn the: valvo body o the: doni;nod eontour -whieh

difficulty wiil be oxplninud latar.- Thc 1nnocuraay of the: body'contour did s
' ,not ‘reflect on the pronaurc at ‘the npring point of the noodlo until tho valvc i




the duim boqy oont-our cauud an 1ncrnu in prauur
“variation at phlmtor 17 ns due t.o ‘A slot. 1n tho n
dimt],y upntrou md in J.iao Iith tho?‘»piomter.

ovofa ' :curbaloy g
tools were: brokm in tho nttonpt 'bo cut the flme-hardene --urf' co
final finiching had to be dnne by ‘hand. COnléqubntJ; ’

obtain the truo contour of t.he vnlva aztﬁ t.hi ,_'point |

" These nogctivo prnmu wora probably tho rn\alt. of locnl i.rro ula
 the rough ‘casting.and h-u no purtienlar n:lgntficaneo. o
5. ngihtion 'rntl. It ua r-aliud at the t.i.ne t.hat tha labnrmhory”" :
-tests-were being. conﬂueted t.hat it would not he posai.ble to nbtain bhc ‘I:l‘b.lity“
~0f. aurfuco finish o!‘ tho water pungn in tbc prot.otypo u ure obt.nino :ﬁtn
-thouu-:\mhmdel. '_ S S |
‘For structural reasons, . the riba, 1nnor shon, ‘and: uutnide thcll forli.ns
‘the "body" of the valve were. cast in cne piueu. This. ndo 1t. npracmll tc
:mechine the vanes op the do-nlt.nu part of: the ntcr mlugu -on: the: body, -




to. Mcgularitima 1n tho noldu, m
‘local eavitation rolulting tron th' '
-inherent in t.ho cnt:lng procnn.‘

nnnad- oceur ' ut.h nxbrm rag;idity » 8N
will be appureut. nft.or only a to- buuro

- able- on irun orsntul._ Hbrntion undd
'mumt or.of m‘lnor hportmc.;

oporation. ‘ . e S T SR L
. m pinnutuc muuns m po-iuva or oo nurly poaitiu t.hat. t-ho
‘gomrnl ﬂonbonr of t.ha valve nn ho com:ldored ntuhntory. Th:l.a 1- tho




L TV-T 3 e.onclunion thlt was dram frou_t.he tut-l on’ the ix-inch -

nf trnel. Thia wae: not. objoctionuble and'

R Pt o . G ., o X .. .
R T I AR e o 2 A S A T R i o o

on the cooffiehnt of: dhchargo. "‘ho reducaj‘ rm: t'
conduit About 75 tut upstrom fromf‘“ha valv “been

et AV T

.inspaction of -the Metco procou lincr in the the valve: body: uhowod addit:lcna mu
where the bond: bot.vun the. t.wo mtnla no dof«tive. Boforo inltalht.

testing, only a urrow band at. thc up-trou and do-nutrem end gni : any :-ev. e
~denca. of: inpropor hnd. Attor t'uti.ng, ot.hor araas nur t.he eentcr cof: thl f“ '
liner eaitted a hOIlot sound’ when tappod ughtly ur.tt.h a huur. .The. surfao‘
nppearod more. porous than bofore t.uting Hn-nnr ’ tht- uaa probab]; the




to roplaco it uith thofbroas- oanting -hich:nar:purcha ’
body clltinga terc nudo.,;; " e ‘_
. ligurou 18 und 19 ahow tha conditi

'_roduc_

hardenins at’ tho Junction bf th !nld’natoria"'iith the arent metal;

placod on tho tolt lins to dotornin ‘_tlbiiity of tha correetivu
:l'alur..._, : : \ R

It wee touad (1)Jthat tho 1n|¢rtion of thqvcact bronz- 1in¢r Ln.thc valvo

body .1mn.t.aa the. t.onduncy of ' the nsedle :to. bind, (2) thst the: eembmr.m
ferro-wsld and 25-12 stainless stesl seat Ting onithe valve body mas satie- “',»;_
,facto;w) and (3) ‘that the- unb.lancod thrult was, DoTe; n-arl; .qpal t0:20 and
160 percent of ﬁull valve travul uith She: nou balancing port’ location.: ri}?ﬂ

S o Coe e Rl
2RI o e ey o g a g0 4 x 2

Cimal} Y, B S e A 8 m N R 7

B R A Lt A Ut AN T4 i 5 i3




for elininnti.ng tho tmbnllncod thrust
10. gmchuion W S T e
- xhu. it n gcnemliy acceptn ‘the
proasurea oboum uroe nry olouly, t.he :' 

of: th:ls conecpt. Thia rohtlonahip \liilwxilt. 1f carti'uif

'Jaekoon Guleh inlt-alhtion. | btnet
| “The -diamster of ‘the. bahncing;port 'irclo .n.mm Baiii
eatablished from figure:8 and will vary wit ' e
. l::i.nstalhtlon and botuaﬂ Valvu o: .:-Ii‘d.ont.ica _\__-1:... : 7
4. “The Jet enitting from the va'ivo reaained intact far t.he
“full. trajoctory, ‘l‘hore us no undua ravoling or oﬂdexm of
.diaporaion at .any: oponing. e o S
4 ‘e, "The n«fticiont of discharge lt fnll opon position un
" be assumed- t-o be: 0. 70 in- vicw of - the hct thst. uuurounts inu-
=eatod a ulight),y highor valuo than was obtaimd from the ci.&-inch
mdel.wi_ : :
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UPSTREAM END OF VALVE SHOWING SLAG POCKE
IN FINISHED .SURFAGE OF FLANGE




UPSTREAM END OF LARGE SPLITTER SHOWING JUNCTION OF
SPLITTER WITH BODY BEFORE HAND FINISHING
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Yalve cpeniag 30 percent
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A. Valve opaning 50 percent

B, Valve opening 100 parcent

JET FROM 24-INCE HOLLOW~JET. VALVE
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