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inatalled in ‘the - summer of 1922. Ita function 5,
not conveniently ‘be operated.
the powar plant and :the- valve.»

‘2. The 4-inch: experinental valve, shownqon drawings'xkﬁka?ﬁ and L
227, was designed to- datermine:the effect of th" ahape of he‘ncedle and

nozzle tip on the coefficienta of the valveain an effnrtltocnbtain‘bettar ',V: f ﬂ‘

‘discherge coefficlents. thln previoualy obtainad withatha similar valvea“
at Shoshone and Pathfinder Dams This valve waaitested at Shoshone Dam

.October 28 to’ 30, 192z,

' .33§6L;ggg Valva - fﬂ:'ta'“. i‘ S
3. The 36~inch- valve ia sinilar in operaticn to thanPathfinder B
needle valve. and the: original Ehsign valvea. It consists of a diffor-.~,

-ential plunger mnving in-a cloao-fittlng cylinder 1n which the prnasuro




’\.

is regulated to control the motion of the plunger._ The cylinder is N
fixed centrally in the valve body caating, a space between the'inner end
outer shells forming the water pasaage. The control mechaniec!ia of

new design, located outside the valve, ee will be seen in drawing 26-E-143
The motion of the plunger is. communicated by means?ol”two racxs and

pinions to a control valve which uutomaticllly maintains the plunger'vn L

handwheel. One of the aplitters conteineEe emall ‘rifice andag’

\Tage‘into the |

This pitot connection can also be usedg. ﬁpick up Velocity:

qylinder. 0
head and increase the pressure in ﬁhe cylinder to accelerute the closihg??
motion of the plunger. Baffle plates (part 4 of drawing 26—Ebl&3) were
provided at the entrence to: the annuler chamber to pick up velocity head
for continuing the ‘apening: motion after a conaiderable?velocit *hnd been
eatablished at this point. These: plates were found to :

to the operation of the valVe and,were removed Tt

is almost entirely. eliminatad : ‘ S R R L
4e In teeting tha- operating functiona of the,valve, the plunger “,?‘flif.

was moved throughout ite full atroke savercl times to determlne the
facility of control, and then was- allowed to- come o, rest et - various
points in the stroke, pressures in the water discharge and operating
cylinder being noted for.each,dofinite_position. _Fron these pregsures
and the imown dimeneione‘of the t&lve, the forces acting on the plunger




26-E-231. With the valve wide open,aprasaurea were taken at nriousyt‘:"'d
points along the valve, as indicated cn drawing 26—Ek231.lu' '

5. The plunger seats practicallx tisht ‘ 3 _”'“5 ”  3 : fi:ijk-;ifif. 3

the pin in the pinlon on the out51de ruck. This shearing pin is pruvided :  7,;
‘4o protect the control: mechanism against damaga, and shearing of thef in - -
is the only difficulty: which will result from improper manipulation cf
the mechenism. . If the pin is sheared the valve? “'Gbe closnd by cloéiné

‘the stop valve tightly and opening the pitotrvalx if necessary. k

the other end of the stroke the 1eakaga amounted to 92 gallons pe . R
minute with & difference” of pressure of 51 feet. ThlS 1eakagedisilarge'h'f 1 "
‘compared with the 58~inch valves at PathfindkfﬂDam inf ;; ‘e‘correnpbndulf
‘ing leskage, after adding 8 9/16—inch holetto increaae it, amounted to j'j ~E;

75 or B0 gallons per minute under 8 difference 1n prossure of 60 feet.

7. The discharge of ‘the valve WaS determined by measuring tha flow
at the roting station, about two milea below the dam, before the valve
was opened and agein after the: valve' had been running wide- open for a
sufficient length of time for the flow to become constant. 'The resulte of
these meesurements were as followst |




Ciom © Current

%_:.Gauvg:.:: ‘H‘EfCugxe_" ‘fghwetet
After valve was opened - CRST9 B 805.0 TTRT
Before * " ey 1.00 0 .370.0 .3375.4

bapacities ‘ L R ‘ - :
. The weather was atcrmy and the maasuramgnts ner :subjectfto some

error from this cause. Comparing the resul%sAwit 0se ‘obtained iwith
siailar valves at Pathfindar, it is believed thatrth TTe
readings are probably more reliahle thanlthose ta&eﬁ

f?fj*”*A,s.oj;h' ii

curvs, and in this- report the dischargesz cousidere
fect. 'A ;‘ o : g :
8. Erom tbe pressure readingsaat the valv Aand the measurad:dis—

from the: formula:
abo-e formula, F3

face of the nesdle,. snd A is- the angle betwée "he”entering'straam and
the axis of the: valve, 45 degress in this oaae. On curve aheet 26»1%231

are given curves showing the forcea acting on the plunger, computuu from 7?»
the pressure readings and ‘the: known areas of tae plunger. The difference
batween curves C and E represents the roacticn of ‘the Jet at varicub pointa
of the stroke. From these - Curves the reactlon et full. dxscherge s
slightly over 40,000 pounds. This 18 a fairly close -check, : conaidering
that 13 was necessary to assume the. losses through the valve An order- to




the friction in cloaing tha valve.
9. The" coefflcients of the Valvé, bused o_ > -of
nozzle and the total head at tbe upstream I;ng iof the v lve,‘are asff5'

'follows:

Diacharge coefficient:
Estimated velocity coefficient:
Estimated cuntraction ooefficien, '

to determine the lmases, Dnly ‘one emergendy vaiv '

~Abave. emargency valve
Below " e
At No. 2 turbine . 00 oo
At manhole bslow turbines"f‘ B
At 36~inch v&lve ';ic,“

pressures at various points on the nozzle, and mﬁkinglaccurate meas”
ments of the jet. Tests were made only 1or the wide—openj”osition,
of the valve, as the maximam discharga ia the only point of.ﬁuéh .
importance in a regulating outlet for irrigution rasarvoifs.;-s.

12. The valvse was set up between ‘the power plant and ‘the hypasg E

valve house, and connected with the manhole in :No. 2 turbine in the
plant. In this way the gate valve on the turbine was available for '
shutting off the water. to change +tips ‘and ezamine the etperimental
valve. The jet was directed iato the iron: ‘barral backed up by the -
rocks and the discharge was collected into a testing flune, as shom -
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in the photograph. The flume was built of timber and lined with
roofing paper to eliminate 1eakaaes far’ as possihla.; Spray from the
discharge was collected nnd returnsd to the flume by canvaﬂ placed‘
around the iron barrel. The water paasad ‘over & sharp—crested,weir Ky

without end contractions at the lowar end of:the fluma.' 'accuratef&f}@nxi

were tasted.
curve in.the 58ninch valves at Pathfinder Dam;i'H f

vas neasured by means of the calipaﬁ bars sbown an drawing}x 8—227, i
the use of which is well illustrﬁted in the photograph. The‘valve _
wns .controlled by a 3/4-inch. globe valve and a pitot v*lve s provided
to stsTt the piston from th= fu.l—open pcsition.‘ ' ‘

14. Ne. 1 nozzle. With the pltot velve. closen and 74 pounds

‘pressure in the pipe, the pistcn started open with 24 pcunda:pressure
in the cylinder. Water fiTst made its appearance at the seat in the




A ﬂlu ‘.5'

vielve. The jet: became aoproximatel;lIQTid At ;
dlameter, ‘but was - still auite rough and even

-runsiderable Sprny closn to thp nozzle.

%. No. o nozzla.

riston started. open with

the plunger. The tip of. the.needle”“ouldaoe Llétlnctly'”een through4the If_

jet.

16. No. 3 nozzlp. Thp plunger'started
in the pipe end 24 pounds in the piston," d’

in the pine'and 26 pohnds in thP piston.
cuite gimilar to that of No. l nozzle”‘

points in the valve are given on draw;ng' —E—2*l.,

coefficients of the noz les ere as follcﬁal

“The .di,schferééil s

B ‘F

CHovd o

CNe. 2 e _62%
'No; 31  , : R 74%

No. 2 nozzle glVe& the cleanest Jet, but ‘has the 1oweat discbarge :
eoefflcient. The high discharae coeificient is of move importunce in
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an irrigution -outlet, and on

autisf¢ctory. This nozzle represents an improvement 1n_diéchar

velve ut Shoshone Dum. ‘ﬁﬂ

fe’

21 percnnt over the Pathfinder valve”and=9‘percb¢tfovsr the.36§inch_
i o . i [ L

L
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36~inch valve discharging:'ﬁg'? second~feet

' Disturbance at lower end of tunnel.

Testing plant for 4~inch walve,
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