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Westinghouse Steam Turbines—I. B. 6425 (Rev.'2)

GOVERNOR, GOVERNING VALVE, AND OIL PUMP

GOVERNOR

This governor, shown in Figure 1, is of the hydrauldé) type in
which a spring loaded operating piston is actuated by ollypressure dis-
charged by a gear type pump. Its principal parts are:- _thengoverning pump
gears "6" and "9", the operating piston "10" and the spring "12".

The pump 1s driven from the maln turbine shaftygthrough the heli-
cal gears "1" and "2". It takes oll from the resenrvoirphend discharges in-
to the operating cylinder on the left hand side of the operating piston (as
viewed in the illustration). Movement of the pigtém IS transmitted to the
governing valve by the rod "11" and lever "27" which™is fulcrumed so that
outward movement of the piston closes the governing valve and vice versa.

Being driven by the turbine shafit, the pressure delivered by the
governing pump varies directly with the tupbine®8peed and thus provides
a positive governing force. This discharge\pressure, acting against the
spring loaded operating piston, causes“themplston and hence the governing
valve to move in response to changesyin“speed. Therefore, if the speed in-
creases, the oll pressure acting against, the piston increases, thus moving
the piston outward, which closes theggoverning valve. Conversely, if the
speed decreases the oll pressure acting against the plston decreases, thus
allowing the spring to move the piston Tnward which opens the governing
valve.

SPEED CHANGER

The speed maintalhed by the governor can be varied while the unit
is in operation by means of the sSpeed changer shown in section "C-C". This
consists of the hand opergted, piston type valve "17" which is located ad-
jacent to the operating cyldndér and comnected by sultable passages, so as
to control the flow of 4671 \from the operating cylinder to the reservoir.
Opening the speed changer Valve decreases the oil pressure in the operating
cylinder and therefore “ktncreases the speed. Closing the speed changer
valve increases the@pressure in the operating cylinder and therefore de-
creases the speed,

A speed chamnger indicator, consisting of items "22", "23" gnd
"25" i3 providéd te show the position of the speed changer valve. The plate

"25" is graduated and the position of
full speed ghowld be checked by means
operator's Anformation. Likewise the
wheel movement 4of one division on the

the pointer corresponding to normal
of a tachometer and recorded for the
speed change corresponding to a hand-
scale can readily be determined.

GOVERNING VALVE SERVO-MOTOR

In the arrangement shown in the i1llustration, a hydraulic servo-
motor (consisting of a relay controlled operating piston) is placed between
the governor lever and the governing valve. Movements of the governor, 1in
response to speed changes, are transmitted to the servo-motor relay '"33"
and the oil pressure acting against the operating piston "36" supplies the
ferce required to move the governing valve. This servo-motor has no effect
on)the governor elther in the speed maintained or regulation, but 1is used
merely to provide additional power for operating the valve.

High pressure oil discharged by the main oil pump 1s admitted to

the servo-motor relay at the point indicated in the illustration. The relay
operates within a ported sleeve, which in this case 1s integral with the
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Governor, Governing Valve, and Oil Pump

operating plston, to control the flow of high pressure oil to and from the
operating cylinder. Thils sleeve or piston 1s a sliding fit in the cylinder
"53" and cover "52". The spring "35" exerts an outward force on the relay
at all times thus causing it to follow all movements of the governor lever.
With the turbilne operating at normal speed, the relative positions of the
relay and operating plston are. such that the plston 1s balanced by oil
pressure acting on the right hand side and oll pressure plus the spring
compression acting on the left hand side. In this position all rglay, ports
are practically closed and the relay 1s in 1ts neutral position.

Movement of the governor in response to an increasegin speed
moves the relay toward the left. This uncovers ports which admithhigh
pressure oll to the chamber on the right hand side of the operating piston
and connect the chamber on the left hand side to drain. TheWwliston, there-
fore, moves toward the left and closes the governling valve, sufficlently to
maintain the required speed. As. the operating plston mewesWtOward the
left, the sleeve which 1s integral with 1t moves to 1t8 neutral position
with relation to the relay.

Conversely, movement of the governor 1ln respomse to a decrease in
speed allows the spring "35" to move the relay toward the right. This un-
covers ports whilch admit high pressure oil to the), chamber on the left of
the pliston and connect the chamber on the right toydrain. The piston,
therefore, moves toward the right and opens the, géwerning valve sufficient-
ly to malintaln the required speed. Movementfof “the plston toward the right
returns the sleeve to 1ts neutral position gwith relation to the relay.

From the above, 1t 1s seen thatmfollowing any movement of the re-
lay, the resulting movement of the operating,plston and sleeve re-estab-
lishes the neutral relation of the relay [@and sleeve until another change 1in
speed occurs.

GOVERNING VALVE

The governing valve "50% 1svof the double seated, balanced,
poppet type and operates within thenhcage "51". The valve 1s pinned to the
stem "42" which 1s gulded by thelcage at the inner end and by the bushings
"43" and "49" at the outer end. ¢This stem 1s rigidly connected to the
servo-motor operating piston.y, The valve 1s spring loaded in the opening
direction by the spring "38% acting against the operating piston. However,
the piston 1s oll operated In9both directions to insure positive action.

The bushings "&3' "and "49" serve also to reduce to a minimum the
steam leakage along the stem. A leak-off connection 1is provided between
the two bushings andlanother from the center of the outer bushing "43".
Steam from the 1nnemr, 1€8k-off should be led to a heater and that from the
outer leak-off to afpbint at atmospheric pressure where a small amount of
escapling steamiis“ ot/ objectionable. No other form of stem packing 1s used
and excesslyve leakage should be corrected by installing new bushings. In
installingdthede bushings, they should be pressed into the cover and reamed
i1n place. “«The surface of the stem should be kept smooth and free of galled
spots, palnt,jrust or dirt. Any binding or sticking of the stem will cause
unstable governor action. :

VALVE ADJUSTMENT

The valve travel (or 1ift) 1s very important and 1s set accurate-
ly at the factory when the turbine 1s tested. Therefore, it 1s recommended
tHat, the travel (or 1ift) be chécked on each new machine when first re-
cedved, and this travel recorded 1n a permanent record. Then at any future
tdme, the travel can be checked agalinst the original setting.
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Governor, Governing Valve, and Oil Pump

Tn order to check the setting, proceed as follows:

1 - With the turbine at rest, pull outward on the governor end of the
lever "27" to hold the valve on its seat. Then measure théwdis-
tance between the edge of the governing valve stem collar "40"
and the governing valve stem bushing (outer) "43". This_,distance
1s indicated by the letter "P" in the illustration.

2 - Operate the turbine at approximately half speed with no load. At
this speed the §overning valve will be open wide, Then, measure
the distance "P" again.

3 - The difference between the two measurements "P! is the valve
travel (or 1ift) and is the figure to be recdorded.

Note: - It 1s advisable to go through the abovenehecking process a
second time to insure a correct reading.

It will be noted that the valve andgSeats) form line contacts and
not surface contacts. Therefore, this valve (cannot be "ground-in" to stop
leakage. A test to determine whether or not the /valve 1s leaking too badly
for use may be applied as follows:-

1 - With the turbine operating at“wmo Toad, pull outward on the gover-
nor end of the lever "27" tofhold the governing valve on its
seat.

2 - If the steam leakage 1s sufficient to keep the turbine rotating,
it is evident that the galve, i1s leaking too badly for practical
use. ;

If it should be foundinecessary to reseat the valve, remachine
the valve and cage as folleows (refer to Figure 2): Chuck'the valve cage in
a lathe with a compound slide,rest and center the cage so that 1ts axis
runs true. Remove suffici®nt metal from the face "C" at an angle of 45
deg. until a clean surface /fiswobtained. Next, remove sufficlient metal from
the face "K" until a clean(surface is obtained. Do not increase the bore
"E" because any increaSe im this diameter will unbalance the valve. Mount
the valve 1n a lathe by, the valve stem at one end and support and center
the other end in a @steady rest. Remove sufficient metal from the face "J"
to obtaln a clean ®urfaee and then machine surface "A" at an angle of 45
deg. until all markIngs are removed. Do not decrease the diameter "F" be-
cause any decreaseljin this dilameter will unbalance the valve. Insert the
valve in the cadge and determine whether "A" makes contact with "B" or "D"
with "C". Machine) sufficient metal off "A" if "A" and "B" are contacting,
or off "J" ifg"0%and "D" are contacting until "A" and "B" are in contact
at the same tdmeé that "C" and "D" are in contact. A -plece of thin paper
pPlaced between/the valve and seats while the valve 1s turned a little will
help £o0 determine where the metal 1s to be removed. If the above con-
ditions @&re fulfilled, the valve will be balanced for pressure and give
goodgservice. Any "grinding-in" however 1little, will cause an unbalanced
conditiend

When removing the cage, the steam cnest shouia be heated by turn-
ing steam into it, and the cage cooled by ice or water (preferably ice).
The cage ¢an then be pulled out of the steam chest. Likewlse, the steam
c¢hest should be heated when installing the cage 1n order to avold galling
the press fit.



OIL PUMP

Governor, Governing Valve, and Qil Pump

. The main oil pump, consisting of gears "13" and "14", 1s likewise
of the gear type and 1is driven by the same shaft as the governing pump.
This pump takes oill from the reservolr and discharges at a pressure which
1s ample to supply all oil requirements of the unit. A part of the high
pressure oil is led to the servo-motor to operate the governing valve. A
relief valve 1n the discharge line 1s set to maintain a pressure of 30
lbs/sq.in. for this purpose. The remainder passes through the4ell€ooler
and thence to the bearings. A by-pass from the outlet side of the coebler
to the reservolr contains an orifice which maintalns approximately S 1lbs
8sq.in. pressure at the bearings.

The following list has been compiled to facllitate“ordering spare
or reneval parts by name and item number, together with tHe serlal number

of the turbine.

Item
No.

O O~ YW=\ D
|
>

Name

01l Pump Shaft Gear gDriver}
0il Pump Shaft Gear (Driven

Relief Valve

0il Pump & Governor Case Geve®)(Inner)
0il Pump Drive Shaft Bughingy(Outer)
Governing Pump Gear (Drive?%
Governing Pump Gear Kéy

0il Pump & Governor 4Gase

01l Pump Drive Shafit Bushings (Inner)
Governing Pump Gear (Idler)

Governor Opergting Piston

Governor Operating Piston Rod
Governor Opérating Piston Spring

01l Pump Gear (Driver)

01l Pump Ge&rhKey

0il Pump Gear (Tdler)

01l Pumpg& Governor Case Cover (Outer)
0il Pump Drive Shaft

0il Pumpyldler Shaft

Speed) Changer Valve

Speed, Changer Valve Bonnet

Spéeed “Ghanger Valve Stem Packing
Speed, Changer Valve Stem Packing Gland
Speed Changer Valve Stem Packing Gland Nut
Speed Changer Indicator Collar Set Screw
Speed Changer Indicator Collar

Speed Changer Handle

Speed Changer Indicator Plate

Speed Changer Valve Stem

Governor Lever

Governor Lever Fulcrum Bracket
Governor Lever Fulcrum Bracket Bolt
Governor Lever Fulcrum Clevis
Governor Lever Fulcrum Pin

Relay Collar

Relay

Relay Spring Retalner

Relay Spring

Operating Piston

Operating Piston Ring

Operating Piston Spring

Governing Valve Stem Coupling Head

(Continued on Page 6)
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Governor, Governing Valve, and Qil Pump

Name

Governing Valve Stem Collar
Governing Valve Stem Coupling Bushing
Governing Valve Stem

Governing Valve Stem Bushing (Outer)
Steam Chest Cover Dowel

Steam Chest Cover

Gasket

Steam Chest Valve Cage Stop Pin
Steam Chest Body

Governing Valve Stem Bushing (Inner)
Governing Valve

Governing Valve Cage

Operating Cylinder Cover

Operating Cylinder

Stearmn to Nozzle

Printed in U.S.A. Rev. 12-42)
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Steam to Noxzie

Steam Inlet

Figure 2
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