Westinghouse Steam Turbines~I. B. 6141

Extraction Valve Servo-Motor

The extractlon steam valve servo-motor (or operating mechanism) is
shown 1n Figure 1. It conslsts essentlally of a relay ¢bntrolled, oll oper-
ated plston. The principal parts are:- the relay "18" | #felay tellows "23",
bellows spring "26" and operating piston "9".

High pressure oll, delivered by the main ol11l/pump, 1s admitted to
the relay, as shown, for operating the piston "9". WUpward movement of the
relay uncovers ports connectlng the operating oll Ihlet to the space above
the plston and connecting the space helow to the gutlet, thus moving the
plston downward. Downward movement of the relay uneevers ports connecting
the operating oll inlet to the space below the plston and connecting the
space above to the outlet, thus moving the pisfen upward. The plston rod
"2" 1s connected to the steam valve so that upwaré movement of the piston
opens the valve and downward movement of thelpdston closes 1t.

Movements of the relay are controlled by the differential pressure
acting on the bellows "23". As shown in the Mlustration, a small hole from
the H.P. 01l 1inlet chamber allows a small™guantlity of oll to flow to the
space above the bellows thus bulldingyup “@pressure on top of 1t. From this
chamber above the bellows, the o0ll 1s ded ,to the reservolr through the re-
lief valve of the "Extractlon Pressupe Regulator" (which 1s descrited in a
separate supplement). Consequently théyoil pressure maintailned above the
bellows 1s controlled by the "Presslne,Regulator”". In addition, the main
governor regulating pressure ls connected to the chamber below the bellows.

From the above 1t will be seen that the position of the relay "18"
1s determined by four forces:-

1. The extraction regubating pressure above the bellows "23", act-
ing dewnward, whieh,1s varied vy the "Pressure Regulator'.

2. The governorgPegulating pressure below the bellows, acting up-
ward, which warles directly as the square of the turblne speed.

3. The tensish Of, the spring "26" acting downward.

4. The forge of%the compression spring "15" which causes the relay
to follew @l movements of the bhellows.

In normalfoperation, the principal actuating force 1s the extrac-
tion regulating p#@ssure above the tellows which 1s controlled by the "Pres-
sure Regulator".[ If The regulator moves to increase this o1l pressure,the re-
lay moves downwardssfthus admitting oll Trelow the operating piston and opening
the steam vdlve.BIf the regulator moves to decrease thilis o0ll pressure, the
relay moveg upward, admlitting oll above the plston and closlng the steam valve,

Duefgto the fact that the governor regulating pressure below the
bellows varles as the square of the turblne speed, 1f other conditlons re-
malned constant, this mechanlism would respond to changes 1n speed 1n the same
manner as a &tandard governor. However, the spring "26" 1s adjusted so that the
controlling force resulting from changes in speed (that 1s, the governor
regulating pressure below the bellows) 1s not effective until the speed 1n-
creaseg "or decreases a comparatively large amount. Therefore, the actual
clogenspeed regulation of the unit 1s maintained by the maln governor.
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Extraction Valve Servo-Motor

From the above description, 1t will be noted that f6llowling any
movement of the relay, the operating piston moves 1n the opposite direction.
The follow-up lever, item "29", which connects the operating pl&ton rod and
the bellows spring, 1is fulcrumed so that, followlng any relay movement, the
resulting piston movement changes the tension in spring "26" so as to return
the relay to 1ts neutral position until another change 1in regulating pres-
sure occurs.

As shown in "Section D-D" of the i1llustratien,®the chambers above
the operating plston and above the relay are vented 1inte, @ vertical drain
passage 1n order to eliminate any accumulation of air #MIhis same drain pas-
sage connects to the space between the oll seal ringg /'6!" and carries away
any oll leakage past the upper seal.

The following 1list has been compiled to facllitate ordering spare
or renewal parts by ltem number and name togethemy with the serial number of
the turbilne:

Item
No. Name

Operating Piston  Rod Rin"Bushing
Operating Piston Red

Operating Cylinder

Drip Pan

Operating Pistom Rod 011 Seal Retalner
Operating Piston Red 011 Seal
Operating PisfonWRod 01l Seal Ring
Operating Piston Rod Bushing
OperatingfPiston

Operating Piston Ring

Gasket

Operating,Cydinder Cover

Relay Ead Plug (Upper)

Relay Spring Seat (Lower)

Relay Spring

Relag 'Spring Seat (Upper)

Relay Bushing

Reday

Ré€layaEnd Plug (Lower)

Ordfice Plug
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21 Gasket

22 Gasket

23 R®lay Bellows (Complete)

24 Relay Bellows Spring Nut (Upper)
25 Relay Bellows Spring Bolt

26 Relay Bellows Spring

2T Relay Bellows Spring Nut (Lower)
28 Relay Bellows Spring Bolt (Lower)
29 Follow-Up Lever (In Pairs)

30 Follow-Up Lever Shoulder Pin

51 Follow-Up Lever Spacer Bolt

32 Follow-Up Lever Crosshead

33 Follow-Up Lever Crosshead Ball Bearing
34 Follow-Up Lever Fulgrum Pin

35 Follow-Up Lever Spacer

36 Follow-Up Lever Link (In Pairs)
37 Follow-Up Lever Link Pin

38 Follow-Up Lever Link Spacer
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