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THROTTLE VALVE

This valve 1s of the hydraullc type and 1s operated by oll (or
other suita®ble fluid}., In a description, 1t can be divided convenlently in-
to parts; namely, the maln steam valve and the operatimgmechanism. To avoild
confusion, the mschanism 1s described below with ollyas @he ©Operating medium.
Figure 1 shows the throttle valve complete.

Steam Valve

The steam valve 1s a simple arrangement,Wcommonly called the "Dou-
ble Plug Type." It consists of two single seatedyunbdlanced valves "7" and
"8", the one placed within the other. When in_théwélosed position, as shown
in Figure 1, the steam pressure above the valyvesWeombines withthe operating
mechanlism spring load to hold each valve tightily on 1ts seat. As shown in
the enlarged view to the right of the main 4#blusStration, thevalve stem "11"
1s machined to form a pllot valve wlthin the/Iinnher valve. Consequently, as
the stem 1s lifted to open the valve, this small pllot valve 1s opened first,
substantially equalizling the pressure ahowe and below the lnner valve. Fur-
ther movement of the valve stem causes the, pYlot valve toengage the nut "7-B"
and 11ft the inner valve "7". When the ¥mmer valve has been lifted through
its full travel, it engages the covexpplate "6", and any further movement
of the stem then 1ifts the outer valyen'8'". The size and 1ift of the inner
valve are proportlioned to pass sufficlent steam to bring the turblne up to
full speed with no load. When full Sheed 1s reached, the governing (or steam
inlet) valves close sufficiently o practically balance the steam force above
and below the outer valve. Very Qittle force 1s requlired, therefore, to 1lift
it through its entire travel.

The valve stem packing consists of closely fitting bushings with
sultable leak-off openlngs. §0n%walves bullt for pressures up to and includ-
ing 400 1b. one leak-off 1is_uséd, and should be led to a point at atmospher-
ic pressure where a small amoumnt of escaping steam 1s not objectlonable. On
valves bullt for pressures®above 400 1b., two leak-off openlngs are provided.
The upper one should be gonneeted to a polnt of lower pressure determined by
the operating steam conditions, whlle the lower one should be connected to
a polnt at atmosphericypressure. The bushlngs are made of a special mater-
ial, sultable for thegpuPpose, and are carried in mild steel sleeves "2" and
"13" (as shown in theé¥\illustration) in order to facilitate thelr withdrawal.
In general, the bushingsW®should be installed in the sleeves at the factory
and the complete agsembdy of sleeve and bushings should be replaced asaunit
when replacement Becomes necessary.

The speam strainer "5" 1s cylindrical in shape and is placed around
the outer steam valye. This stralner can be removed for cleaning after re-

‘moving the Bhindifdange "2".

The? following points should be noted 1n connectlionwith re-seating
these valwesl. /The seating surfaces of the outer valve 8" and the seat
"10" are maehifed spherically and then lapped a very small amount which gives
a narrow, contlnuous surface of contact. If the valve and seat are 1n good
conditlon but leaking slightly, they can be made tight byadditional lapping
provided the width of the contacting surfaces does not exceed 1/16 inch. If
the width of these contacting surfaces exceeds 1/16 inch, both the valve and
seat must be machlned, using the same radll as on the origilnal pleces. When
machifdng the seat "10", after finding the correct radius, thecenter should
besmmoved downward (as viewed in the 1llustration) in a line parallel with
the, axIs of the seat so as to take the cut off the top and not 1increase the
dtameter of the openlng through the seat. After thils machining, the parts
sheuld be lapped just enough to make them tight. It should also be noted
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Throttle Valve

that there 1s no gasket between the seat "10" and the valve body. These sur-
faces must be ground to a steam tight jolnt. The seating surfaces Ofigzthe
Inner valve and of the pllot valve are beveled and can he ground to a tight
seat 1n the usual manner.

Operating Mechanism

The principal parts of the operating mechanism are: “the/operating
piston "25" which 1s attached to the piston rod "17-A", the%eldSing spring
24", the oll by-pass valve "23" and valve plate "29", the hamdwheel "37" and
the handwheel shaft and bevel gears. The operating plston pnod¥is connected
to the steam valve stem by the coupling consisting of items("¥4", "15", "16"
and "17". Consequently, the operating plston and steam valwve moveas a sin-
gle plece. The handwheel 1s connected to the operatingwynut)'21" by a shaft
and bevel gear so that rotatlon of the handwheel glvess, a%positive rotation
of the operating nut just as 1f the handwheel were connectied to 1t directly.
The oll by-pass valve (shown enlarged at the right hand side of the 1llus-
tration) consists of a plate type valve seat by megfis, off which movements of
the handwheel control the oll pressure acting below /the operating pilston.
It will be noted that the valve plate "29" has{two sSeating surfaces: The
seat "X" between the valve plate and the oill by-pass valve "23" and seat "Y"
between the plate and the piston cover "28".. This valve plate has approxil-
mately 1/4 inch vertical movement and normally, I'S=held in its upper position
by three springs "z0", High pressure oll 1s¢suppliedto the space below the
operating piston "25". This o1l 1is supplied By elther the auxiliary ormain
01l pump through an orifice to restrict the \flow to the proper amount.

With the operating mechanism i1n 1%, closed position as shown in the
Figure, high pressure oil acts upward _on\the) operating piston "25", the valve
plate "'29" and the oll by-pass valved'23".®However, with the handwheel in
its closed position, oll by-pass valve /'23" seats on the valve plate "29"
thus compressing spring "30" and opernifig the seat "Y". Therefore, the oll
flows through port openings 1n the valvewplate, and through the seat "Y" to
the drailn. As the handwheel 1s tummed®eounter-clockwise, the oll by-pass
valve operating nut "21" rotates d4nd Teves the oll by-pass valve "23" upward.
The springs "30" cause the valve plate "29" to follow the by-pass valve,
keeping the seat "X" closed andf81s0”closing seat "Y". The oll pressure be-
low, therefore, raises the operating piston, compressing the closing spring
"24" | During this opening mowemént, both seats "X" and "Y" remain closed.
If the o0ll pressure should ténd o ralse the operating piston more rapildly
than the o1l by-pass valve 18hbelng raised, the seat "Y' will open, allowing
the high pressure oll to flow t9o the space above the plston and thence to the
drain. Therefore, the plgton®@an rise only as fast as the by-pass valve "23"
1s raised. If the oll by-paSs valve should be ralsed at a rate of speed so
great that the high pressuresoll supplied through the orifice 1s unable to
ralse the operating pigtdn,at the same rate, the seat "X" will open, which
willl allow the high presgure oll under the plston to flow to draln. The valve -
willl, therefore, drop,tomdts closed position. If such a case 1s experlenced,
the handwheel shoyld, befjturned to its closed position, and the valve opened
agaln more slowly. ’

To close the valve by hand, the handwheel 1s turned lna clockwilse
direction causing the oll by-pass valve "23" to move downward. This downward
movement of the oll by-pass valve moves the valve plate "29" downward, com-
pressing springs "%0" and opening the seat "Y". This allows the high pres-
sure 0ll to filow to the top and thence to the drain. With the pressure be-
low the pistonfhreleased, the closing spring "24" lowers the operating piston
and steam valvew It willl be noted that thls feature serves alsoas an auto-
matic stop™im case of loss of oll pressure. If for any reason, the oll pres-
sure should drop below a predetermined point, the spring "24" will automati-
cally clgse,the valve, shutting down the turbilne. Also, 1t 1is impossible to
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Throttle Valve

open the valve untll o1l pressure 1s established, thus 1nsurdng proper lub-
rication of all bearlngs.

The closing spring "24" 1s sufficiently strong to overcome any
friction which may be experlenced and exerts a closing force“on the opera-
ting piston at all times. However 1n case of necessityggthe valve can be
closed manually without the help of the closing spring. The application of
force at the rim of the handwheel results 1n the dewelopment of a greatly
Increased, posltlve, downward force 1n the valve operaglng mechanism.

It should be noted that 1t 1s not practliical T© take the load off
the unlt by closlng the throttle valve. As the valvegapproaches 1ts seat,
the unbalanced steam force across the valve 1lncreases and at some polnt be-
comes so great that the valve willl drop to 1ts ‘@eat/isuddenly, thus dropplng
the remalnder of the load. Due to thls same design characteristic, this
valve may drop shut 1f an attempt 1s made to Openwlt with more than about
10% load on the generator (a condition which might be encountered 1f the
throttle valve trips shut and the generatorfremains on the line). Conse-
quently, 1f the throttle trips, 1t 1s advigsable to open 1t wlde before ap-
plying more than approximately 10% load.

The automatic closing 1s ageomplished by releasing the oll pres-
sure below the operating pilston "25"."\As™stated before, the high pressure
01l supply to the plston 1s regulated! by%an orifice. Thus high pressure 1is
established but actual oll flow 1s resteicted. The space below the oper-
atlng piston 1s connected to our stamdard overspeed trip valve, which, un-
der normal operating conditions remalns closed and malntalns the high pres-
sure oll below the plston. Howeven,Wf the overspeed trip functions, the
valve 1s opened, releasing thegprefsure under the operating piston "25".
The line connecting the high/pressure oll chamber to the draln tank through
the overspeed trip valve 1s{of gonsiderably greater capaclity than the high
pressure 1inlet line, which,fact, Insures a drop of pressure below the oper-
ating piston. The closing speing "24" then closes the valve in the same
manner as described above.gAfter the filrst downward movement of the pils-
ton, the seat "X'" opens, whichmprovides another outlet for the high pres-
sure oll, thus further reduc¢ling the pressure under the plston and 1insuring
a more positive closingfforege.

The following, I¥st has been complled to faclllitate ordering spare

or renewal parts by Ifem“number and name, together with the serial number of
the turbilne.
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Name of Part

Steam Strainer Body Blind Flange Stud
Steam Stralner Body Blind Flange
Gasket (1/32 thick)

Throttle Valve and Steam Strainer Body
Throttle Valve Stem Bushing

Steam Stralner Complete

Throttle Valve Cover

Inner Valve Complete

Inner Valve Seat

Inner Valve Nut

Throttle Valve

Throttle Valve Ring

Throttle Valve Seat
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Throttle Valve

FIGURE 1 - Continued

Name of Part

Throttle Valve Stem

Throttle Valve Stem Leakoff Bushing §Upperg
Throttle Valve Stem Leakoff Bushing {(Lowemn
Throttle Valve Stem Nut

Operating Piston Rod Coupling (Femalel)
Operating Piston Rod Deflector

Operating Piston Rod Coupling (Male)
Operating Piston Rod

Operating Cylinder Cover

Gasket (1/32 Thick)

Handwheel Bevel Gear Support

Operating Cylinder

011 By-pass Valve Operating Nut

Ball Bearing

011 By-pass Valve Operating Nut,Lock-Nut
011 By-pass Valve

Operating Piston Spring

Operating Piston

Operating Piston Snap Ring

Operating Piston Ring

Operating Piston Cover

Gasket (1/32 Thick)

By-pass Valve Plate

By-pass Valve Plate)Spring

Gasket (1/32 Thick)

Handwheel Bevel G&ar (Driver)

Handwheel BevelWGea®™ Washer

Handwheel BevednGear Shaft Bushing (Inner)
Gasket (1/3%2 fhick)

Handwheel Bevel Gear Shaft

Handwheel 3uppert

Handwheel Bevel Gear Shaft Bushing (Outer)
Handwheel

Handwheel Nutg

Gasket ,(W/32 Thick)

Operating Piston Rod Bushing

Thermometer Well
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