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WESTINGHOUSE TURBINES

Types C-14 & C-20

General Description

The turblne described hereln 1s of the lmpulse type, consistingyof
a single Curtis stage with two rows of rotating blades and one row of sta-
tionary blades. Its field of application 1s that of elther mechanicad, or
generator drive, and 1t can be connected to the driven apparatus etther
directly or through a reduction gear. A longitudinal section through*the
turblne 1is shown in Figure 3.

Steam enters the turbine through a single governing, valve which,
in addition to being under control of the maln governor, 1is alsg under con-
trol of an overspeed trlip mechanism 1n such a manner that i will close in-
stantaneously if the turblne overspeeds a predetermined amount®s® From the
governing valve, the steam passes 1nto the nozzle chamber(from, K which it ex-
pands through the nozzles, thus transforming the heat energy into velocity
energy. Having reached its maximum veloclty at the moumty of'*the nozzle, 1t
implnges against the blades, causing them to move forward, {thus rotating
the turblne rotor. By this rotation of the rotor, £he heat energy of the
steam is transformed into work at the turbine couplinga, After passing
through the first row of rotating blades, the steam is\re-directed by the
statlonary blades 1nto the second row of rotating“blades and then passes
out into the exhaust line.

Turbine Casing

The caslng conslsts of a base and céover, bolted together at the
horizontal jolnt. Steam inlet and exhaust _comnnectlons are made to the
base, so that the cover can readily be removed ¥6r a complete inspection
of the 1internal parts. When removing thé casling cover, it must be 1lifted
straight up sufficlently to clear the rotor blades. Before replacing the
cover, scrape the jolnts clean and make up with shellac. Be sure to pull
the joint down tightly before the snellagc hardens.

The entire turbine 1s supported by two feet cast integrally with
the casing base. These feet should pe bolted and dowelled to the founda-
tlon, soleplate or bedplate.

Rotor

The rotating element,ieons?¥sting of a shaft, a disc and the
governor, 1s carriled in two rimg o¥led bearings. The disc 1s pressed on
and keyed to the shaft. The Inle% end of the shaft carries the main gover-
nor and the overspeed trip mechandsm, and the exhaust end 1is machined to
suit the coupling used to connect the driven apparatus.

Nozzles and Stationary Blade 'Holder

The nozzle plogk "J4" (Figure 3) and the ststlonary blade holder
"15" are located in tHefcasdng base. The nozzle block 1s bolted to the
steam chest body and the“Wsfationary blade holder, in turn, is bolted to
the nozzle block. When assembling the turbine or checking the adjustments,
the axial position of the rotor should be adjusted, by means of the thrust
bearing, so that the stationary blades are central between the first and
second rotating rows.

Bearings

The bearings are of the cast shell,- horlzontally split type,
lined. with tIn™base babbitt. Lubrication 1s provided by the conventional
type of revedving rings. These rings (item 22 in Figure 3) dip in oil in

5



Westinghouse Turbines

the bearing brackets and carry it to the top of the journals. Both bearings ::3
are of the same general type, the only difference being that the inlet end

bearing has the ends babbitted and grooved for oil passage, thus formlng a

combined journal and thrust bearing. Thrust collars "40} which are attached

to the shaft, ride against the babbitted ends of the thrust bearing and

thus hold the rotor in its correct axial position.

The clearance in these bearings, between the journal and the
babbitt, should be between .003% and .006 inch.

The total clearance between the thrust collars "40" and fhey,ends
of the bearing, that 1s the axial clearance (or end play), should be be-
tween .005 and .010 inch. This clearance can be varied by adjustingusthe
shims "38" which are placed back of the thrust collaks. Increasingphthe
thickness of the shims decreases the thrust clearance. Decreasing the
thickness of the shims increases the thrust clearance. Shiftimg shims from
one collar to the other changes the axial.clearance between the stationary
and rotating blades.

Glands

Leakage of steam at the points where the rotor\shaft passes
through the cylinder 1s reduced to a minimum by glands of\the conventional
carbon ring type. The gland cases are split horizontally=tio facilitate
dismantling and assembling.

The carbon rings are made in three segments teéfinsure a good fit
onn the shaft, and the ends are fitted so that a radlal clearance of .,002 to
.005 inch on the diameter exists between the carbgnmand the shaft when cold.
Tt is essential that the joints at the end of the gegments be perfectly
square and radial to prevent leakage at thesegpointisd Each ring 1is carried i
in a separate groove and is held around the ghafit by a garter spring which S
holds the ends of the segments together. Eaeéh&ring 1s prevented from ro-
tating by a key in the casing which engagesha shet in the carbon ring. If
the gland 1is dismantled, 1t is important to resassemble the segments in the
same grooves and in the same relative posifions as found originally.

When fitting the packing rings,,every precaution must be taken to
jee that they are free to move radiallyfin ¢heir individual grooves. If
the rings are tight in the grooves, theyawill wear rapidly and in extreme
rases may injure the shaft. The axial™elearance necessary to insure this
*reedom of movement should be from .Ql3 te .025 inch.

A leak-off 1s provided betweenr the two outer rings to prevent the
leakage of steam past the outer ring te the atmcsphere. A supplementary
leak-off opening from the chamkter{between the second and third carbon rings
ls provided at the top of the glang,case. This 1s for use only when oper-
1iting against high exhaust pres@ures. If the turbine exhausts to a vacuunm,
chis same opening serves as.an|inlet for gland sealing steam. (See section
:ntitled "Pipe Connections”)?

GOVFRNOR

The governor 1s of the horizontal weight, centrifugal type, in
'hich the centrifugal force of the weights 1s opposed by the compression
‘orce of the governor™springs. This same principle has been used for many
ears but the deta#id, construction of this governor differs materially from —~
lder types. ‘WJ
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Westinghouse Turbines

Referring to Figure 4, the governor hub "60" is a tight fit on the
otor shaft and 1s further secured to the shaft by the auto stop governor
eight retainer. This hub carries the weight fulcrum blocks "61" which sup-
ort the governor weights "64". Each weight is made in a single piece and
as machined on it the mife edge about which 1t plvots and a knife edge
eat which works against the knife edge on the strut "62". The other knife
dge on the strut works against the strut seat "63". All of these knifié
dges and seats are properly hardened to withstand the service to whichgthey
re subjected.

With the machine at rest, the governor weights are he%d %n thelr
nmer position by the force exerted by the compression springs 68¢. WThese
prings are secured to the shaft at the outer end and exert a force which
s transmitted to the toe of each governor welght through the sprimg/seat
57", the bearing retainer sleeve '66", the inner race of the p&ll bearing
55" the strut seat "63" and the struts "62".

As the speed of the turbine increases, the governon weights move
utward due to the Increased centrifugal force and, being®ulerumed on the
locks "61"' this movement compresses the governor springs,ahd moves the ball
earing "6?' outward. As the speed decreases, the sprimg, florce moves the
leeve "66" and adjacent parts inward with the weights meving inward a corres-
onding amount. Therefore, the axial position of theyballwbearing "65"
aries with the speed. In order to transmit thls governer movement to the
overnor valve, which controls the steam inlet, the Sleeve "69" 1s threaded
n the bearing housing so as to clamp the outer rageéyof®the ball bearing.
e outer end of the sleeve 1s connected to the governér lever by the pin o~
72", thus completing the linkage. The ball beamring carries any thrust
nich may be exerted by the steam valve and transmits the governor movement
ith a minimum of friction. The governor lever 4s fulcrumed so that outward
ovement of the governor welights closes the 4gteam, valve while inward move-
znt of the welghts opens them.

"

ubrication

The governor ball bearing is, lubricated by oil placed in the sleeve
59". The end cap "71" should be remoy®d and the housing filled up to the
svel at which 1t overflows past the inner“ring which holds the end cap snap
pring. A good grade of turbine oilkygshéuld be used. Periodically (say once
week or once a month, depending on the,nature of the service) the oil level
rould be checked and more oil adde@ 1if the level 1s not up to the overflow
>int.

o Dismantle Governor

1. %$ggve the governdr leve?¥ "74" by removing the pins "77", "80" and

2. Remove the guard "75".
3., Loosen the set screw and unscrew the sleeve "69".

4, Mark the nut "20" and the shaft, and count the number of threads ex-
posed so thefnub) can be tightened to the same point when reassembled. P
"




Westinghouse Turbines

PART SECTION~A-A

73

1
i

—

@&

41 -
L

69
70

64 /?'5 65 &7 68

/

63
/

A 4-'—]
50
\
Y

7,

42

GOVERNING VALVE

CONNECTION
Fig. 4 -"Main Governor and Auto Stop Governor



Westinghouse Turbines

5. Loosen the nut "70" until all compression of springs "68" is re-
lieved. Note: In some cases the Inner spring is omitted.

6. As the springs become loose, lift out the governor weights "64".
As soon as the weights are removed the struts "62" must be removed
to insure their not being lost. These welghts, struts and the hub
"60" should be marked so they can always be assembled in their
original positions.

7. Take the nut "70" all the way off. Then the springs "68", sleeve
"66" and bearing parts can easily be taken off the end of the shaft.
Note: In rare Instances it may be necessary to remove the strut
retainer "63". 1In order to do this, the stop screws "57" must first
be removed.

y Assemble Governor

1. If the strut retainer "63" has been removed install’ it Jtogether with
the stop screws "57".

2. Assemble on the end of the shaft in the folloWing,order: The bear-
ing housing "59", the bearing "65", the sleeve %66", the ring "s8"

and the spring seat "67".
3. Then assemble the springs "68" and start the“wmut"70".

4., Install the struts "62", place the weights /64" in position and push
inward on the spring to hold them. Notég To see if these parts op-
erate properly, press ilnward on the governor spring and at the same
time pull one weight outward. Releaseg,the weight suddenly, still
maintaining pressure on the spring. B If"“%the weight snaps back freely,
it is correct. If a rub occurs, it canm,be felt. Repeat this test
for the other welght, and then for /both welghts.

5. Tighten the nut "70 the same amoumt as’originally found.
6. Install the sleeve "69" and 16c¢k 4t wWith the set screw.

7. Install the governor lever "T4!.

justment

Before making any change /in the governor setting, be sure that the
vernor valve 1s set correctly according to instructions under "Governing
lve .

The normal speed/maintatned by the governor 1s determined by the
mpression of the springs 68" &nd can be adjusted by means of the nut "70".

To increase the speed, tighten the nut "70".
To decrease the speed, loosen the nut "70".

One completépturn of the nut "70" will change the speed approxi-
tely 70 rpm.

10
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Westinghouse Turbines

Governing Valve

The steam chest "12" which encloses the governing valve 1s located
below the governor, and 1s bolted and doweled to the caslng base, as shown
in Filgure 3.

The governing valve "9" 1s of the double seated, balancédgmpoppet
type and operates within the cage "10". The valve 1s pinned to, thé stem
"11" which 1s gulded by the cage at the inner end, and by the buShifigs "4"
and "8" at the outer end. The coupling "2" on the end of the gtem Is con-
nected to the governor lever by the link "79" (Figure 4) so that the valve
"g" opgns and closes 1n response to movements of the governozr. (The valve
stem spring "3" eliminates lost motion between the valve and Yever by con-
stantly exerting a force 1in one direction.

The bushings "4" and "8" serve also to reduce ,to a%wminimum the
leakage of steam along the stem. A leak-off connectlon Isyprovided between
the two bushings so any steam which does leak past theflhner one can be led
to a point where 1t will not be objectionable. No,other fiorm of stem pack-
Ing 1s used and excesslve leakage should be corrected bywinstalling new
bushings. When 1nstalling these bushings, they shouldW%be pressed into the
cover and reamed 1n place. The surface of the stem mast be kept smooth and
free of galled spots, palnt, rust and dirt. Any BindIng or sticklng of
thlis stem wlll cause unstable governor actlon.

Valve Adjustment

The valve travel (or 1ift) 1s very/impértant and 1s set accur-
ately at the factory when the turblne 1s &ested.,/ Therefore, 1t 1s recom-
mended that the travel (or 1ift) be checked on each new machine when first
received, and this travel recorded 1n afpermanent record. Then at any
future time, the travel can be checkedgagalnst the original setting.

In order to check the setting,nwproceed as follows:

l. With the turbine at rest, &ripgthe auto stop governor by hand,
which will cause the sprifig tlo close the governing valve "9".

2. Measure the distance bétwéen the cover "5" and the coupling "2".

3. Re-set the automaticistop by pulling outward on the handle of the
governor lever untllmthe¥trip mechanlsm latch plates are engaged.
This will open the (govérning valve wlde.

4. Agailn measure thg”distance between the cover "5" and the coupling
"2", The differente)between the two measurements taken is the
valve travel whichmshould be recorded for future reference. It
1s advilsablg to go,through the above checkling process a second
time to 1nsurel the correctness of the record.

It will be noted that the valve and seats form llne contacts and
not surface contacts. Therefore, thls valve cannot be "ground-in" to stop
leakage. A test to determlne whether or not the valve 1s leakling too badly
for use may be applied“as follows:-

(a) Shut downy the turbine by tripping the overspeed trip mechanism.
(b) If thHemwvalve permits enough steam to enter the turbine to prevent

1ts ceming to rest, without load, 1t 1s evident that the valve 1s
leaking too badly for practical use.

11



Westinghouse Turbines

If 1t should be necessary to re-seat the valve, the inner disc
13t be faced off maintaining a 90° angle, and the bevel on the outer disc
1ced off the same amount. The seats in the cage must be bored in the same
anner, maintaining a 90° angle on the outer seat and a bevel on the inner
2at. If this is not done accurately, the areas of the valve discs will be
ianged, thus throwing the valve out of balance which will undoubtedly cause
wunting" of the governor. It is difficult to do this work without profexr
icllitles and, since the parts are relatively inexpensive, 1t is reecomménded
18t new parts be obtained from the factory when such repairs are necessary.
om the above it will be obvious that the cage and valve should be rdered
1d replaced together because these parts are made in sets and are not fur-
 shed separately. b

When removing the cage, the steam chest should be heatéd by turr-
12 steam into 1it, and the cage cooled by ice or water (preferably ¥ce). The
1ge can then be pulled out of the steam chest. Likewise, the(steam chest
1ould be heated when installing the cage’ in order to avoid galling the press
Lt. ‘

Overspeed Trip Mechanism

The function of the overspeed trip mechanismgls te automatically
1t down the turbine if the speed increases to approxfmatély 10% above
yrmal full load speed. The mechanism 1s shown in Figdre™,. It consists
* a plunger (or weight) "84" which 1s set in the governeny hub, perpendicu-
irly to the rotor axis. This weight 1s placed with4lts center of gravity
‘f'-3et so that the centrifugal force exerts an unbalaneed force tending to
wow 1t outward. Normally, it 1s held 1n its inner/pesition by the com-

¢ssion spring "89" and retainer "87".

If the speed increases to the tripping/point (approximately 10%
yove normal), the centrifugal force of the melght overcomes the compression
* the spring and the welght flies outward andwgtrikes the trip lever "85".
ywwvement of this lever disengages the latch gphatés "82" and "83". When the
d latch plate "82" is released by the trip lever latch plate "83", the
mpression spring "53" slides the rod "78% imward, which, acting through
e pin "77" and governor lever "TU4", cloSes4{the governing valve (item 9,
gure 3), thus shutting off the flow ©f ‘steam to the turbine.

It can be re-set by pulling,outward on the handle of the governor
ver "74" until the trip lever plate ¥83"™ again engages the latch plate
2" on the rod "78" so as to hold tHis Pod in its running position. Re-
tting, of course, cannot take plagce until the turbine speed has decreased
fficiently to allow the weight "84%Wwit/o return to its normal position.

The turbine should be overspeeded occasionally to check the speed
which the weight flies out and dfsengages the trip rod. When the driven
paratus, to which the turbine isWconnected, 1s such that the load cannot
removed, it may be found diffieult (or even impossible) to increase the
eed to 10% above normal. “Efi sdch cases, 1t is advisable to disconnect
e driven apparatus when runniug the overspeed test. In order to increase
e speed, gradually push inward on the handle of the lever "74". The speed
ould be watched carefully so that 1t does not go much over 10% overspeed.

The trip leveR, "85" projects outward through the housing and forms
convenient hand tripg, By merely striking this lever, the trip rod latch

released and the governing valve closes instantly, thus shutting down
2 turbine.

12
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Westinghouse Turbines

Ad justment S < )

In order to increase the tripping speed, insert thin liners or
washers "88" (.005 to .010 inch thick) between the spring retainer "87" and
the end of the spring "89", so as to increase the spring compression. ?

In order to decrease the tripping speed, remove liners firo e-
tween the retainer and the spring. In case there are no liner the
end of the spring squarely just enough to obtain the desired d:& in
compression.

When making these adjustments, it is important to @e liners
between the retainer "87" and the spring and not between the s g and the
e

collar on the end of the weight "84". Before making any ch n the
liners, the weight should be examined to see that it work ¥y in the hub
and 1s not stuck by dirt or excessive wear. The linkage ,8ho be inspected

to see that all parts work freely.

13



INSTALLATION

It is very lmportant that the machine be installed properly. Misa-
| ignment, distortion of the bedplate or soleplate or other errors of this
¢Ind will later bring about serious operating troubles even though the unit
ippears to run satisfactorily at first. While it is desirable to have the
yedplate or soleplate as nearly level as possible, i1t 1s absolutely necess
j3ary to have the rotating shafts in proper alignment as determined Wby, the
ouplings, regardless of the levels. In order to emphasize this pointiyon
iachines which are shipped assembled with the driven apparatus on agcon-
>lnuous bedplate, the coupling bolts are purposely removed before shipment.
[t 18 of utmost lmportance that the machine be installed to give the ‘eor-
rect alignment at the coupling faces before installing these bolts op at-
empting to operate the turbine.

The foundation may be elither concrete or fabricated,/ steel. 1In
jome cases, the turbine and driven apparatus are mounted on a centinuous bed-
>late, and 1n other cases they are mounted separately on thg feundation. If
-he foundation is concrete, while not necesssary, 1t 1s advilsable to provide
some sort of soleplate beneath the turbine feet. This provides a means of
correcting alignwent by shims and also makes 1t possible %0 “memove and re-
»lace the turbine without difficulty if such an occaspoen,should arise. 1In
:1ther case, the procedure of installation is the same % The official outline
limension leaflet (copy of which is furnished when tHél maéhine is sold and a
2opy of which 1is shipped with the machine) shows theg@spaeé required and the
location of the foundation bolts. If the foundation“bolts are set in con-
rete, 1t 1s advisable (especially for the larger machfhes) to place them
ln plpe sleeves to provide clearance so the bolts/canibe bent, if necessary,
;0 match the holes 1n the supporting feet or bedplates This precautionary
reasure compensates for any slight shifting of the bolts when pouring the
>oncrete and may save considerable expense and, trouble when installing the
.urbine.

To install on concrete, set the mgeéhine in powsition with the bed-
»late or supporting feet supported on steel wedges. Do not depend upon the
3tiffness of a bedplate to give or maintain aldgnment.

Adjust the wedges to bring she“machine as nearly level as possible
ind place it at the correct height and,on the correct centerlines. At this
olnt, be sure that the driven apparafus I8 in its correct position with
elation to pipes or other apparatusptonwhich 1t connects.

If the driven apparatus As g generator, be sure that the air gap
yetween 1ts rotor and stator is equalized at the top, bottom and both
31des. Any lnequality in this gap will cause unnecessary friction and
teating of the bearings, and unéquad heating of the armature iron.

Next, check the adignment by means of the coupling faces and ad-
just the wedges under the gurbine®to make this alignment correct. There
ire several methods of chécking s£he alignment at the coupling. The follow-
‘ng i1s believed to be the most g/eliable and 1s given here as a convenient
rulde.

COUPLING ALIGNMENT

1igning for Parallelism of Rotor Axes

This is doneyby paralleling the faces of the coupling flanges.
[owever, the flange, faeeés may not be perfectly true with respect to the
'otor axes. Thenefore, the following rules should be followed which com-
wnsate for discrepancies in the faces and give accurate results.

14
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Westinghouse Turbines

Separate the flanges a convenlent distance and measure the gap .at
the top, bottom and both sides. Then rotate both shafts 180° and take
another set of readings.

Rule 1 - If the opening between coupling faces, as lndicated by two sets®of
readings taken 180° apart remains on the same side of the axes, the

amounts of the openings should be added and the sum dividedéby two.
The result 1s the amount that the coupling faces wouldybée¥open if
they were machined perfectly true with the axes.

Rule 2 - If the opening between coupling faces, as indicated by /two sets of
readings taken 180° apart, changes from one side of,thé,axes to
the other, the amounts of the openings should be subtmkracted and
the difference divided by two. The result 1s the @mount the
coupling faces would be open if they were machlined pePfectly true
with the axes.

The followlng examples explain these rules. #(The ‘discrepanciles
are, of course, greatly exaggerated to add clearness to /the” examples):

Example I {(Refer to Figure 6)

In the 0° position:

Top reading......coveereeenrenennaas .02%
Bottom reading.........cccvvvieenn, 012
Therefore faces showW.....ccvvveesnn «012yopening at top.

With both coupling halves turned 180°:

Top reading....‘ .................... .036
Bottom reading.......ccovvee el o . 012
Therefore faces shoW.....ove e oo s .024 opening at top.

Since the opening 1s at the[top\¥n both positions, Rule I applies.
Therefore: .012 + .024 = .018 actual opening across the diameter (or .009
2
across the radius) 1f the faces were,perfectly true.

To put the coupling ingcorrect alignment, ralse the outboard end
of one shaft so as to bring thegfaees .009 closer together at the top.

To check the accuracg of this work, take a set of readings in the
0° position and one in the 180° pesition. If the work 1s correct, the
coupling faces wlll be openga, cértaln amount at the top 1n one position and
the same amount, but at the bottom, 1n the other position.

Example II {(Refer to Figure, 0)

In the 0° position:

Top reading. .. .0 ..t eeeanaann .024
Bottom readlng......ccciiiiiiieenn .030
Therefore faces ShOW.....ccvveveees .006 opening at bottom.

With both coupling,halves turned 180°:

Top PAdINg. . vuveeeeeeenerenennens .054
Bottom Peading. ... ovvveirenenrannns .008
Therefore faces show....... eeeve... 046 opening at top.
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Example-/ Example-2
Tan Too

Westinghouse Turbines

At the polnt where the steam line connects to the turblne, make
ire that the flange faces are parallel and that no force 1s necessary,to
*ing them together or to match the bolt holes. In order to reduce tg a
nimum the force exerted on the turbine by the expansion and contractlion
' the plpe, the alignmment of the flanges should be made with fudl steam
‘essure and temperature up to the throttle valve. The final alignment 1s
1en made at the jolnt between the throttle valve and the turbine.

Before finally connecting the steam line to the turbine, it
1ould be blown out thoroughly with high pressure steam togremeve any
yrelgn matter such as dirt, scale, plpe jolnt compound, etcwy, which, if
irried 1Into the turblne, might prevent the closing ofgthe governing valves
1d cause overspeeding, or plug part of the nozzle areagy,thus reducing the
ipacity and efficlency of the unit.

It 1s of utmost importance to install a dralin in the steam line
. 1ts lowest polnt between the header and the turbine.

rhaust Line

The exhaust line should have a flexdblelcopper expansion joint
laced close to the turblne, preferably at the turblne exhaust flange. The
rthaust plpe should be anchored just beyond the,expansion jolnt to prevent
.8 welght damaging the expansion jolnt or the, turbine. Even though an ex-
msion jolnt 1s used, the same care should/be exercised 1n aligning the
pe flange to the turblne exhaust flange as described for the maln steam
ne. Be sure that the expansion jolnt 18 made of materlial sufficlently
ght to provide flexlibllity. Some expanslon’ jolnts are so stiff that
ielr use 1s of little value.

Whenever the turbine coupling®ls to be aligned or the alignment
1ecked, be sure to disconnect the main steam line and the exhaust line
1 order to eliminate the possibllipy of"these plpes exerting excesslve
ralns on the turbine. When reconnecting them, be sure that the faces
in be made parallel and the bolt hokes matched without using force.

GLAND PIPING, DRAINS AND STEAM LEAK-OFFS

The outline dimenglion l€aflet (a copy of which 1s shipped with
1o turblne) shows the variousg pipe connections with notes indicating the
irposes which they serve. “WThesé notes should be followed very care-
111y and, 1f any are not undemrstood, consult a Westinghouse representative
fore proceeding with the work.

The openings marke® "Steam Leak-Off" include the leak-offs from
1e rotor shaft glands and from the governing valve and throttle valve
,em glands. These mustibe open to atmospherlic pressure at all times and
would be connected byapIping to a nearby point where a small amount of
scaping steam 1s n¢gt™ebjjectionable.

On machinésywhich exhaust iInto a vacuum, a supply of low pres-
ire steam 1s regulred to seal the glands. The openings marked "Steam
;gl" should be ‘eonnected to a source of steam supply and throttled to
.ve approximatelyh? or 3 lbs. pressure and the steam admitted should be
mtrolled by _hand valves so as to malntaln just enough pressure to pre-
nt alr leakagé®through the glands.




WATER CONNECTIONS FOR OIIL COOLING

Westinghouse Turbines O

On those machines which have water cooling chambers for the bear-
ings, the openings shown on the outline dimension leaflet for water inlet
and outlet should be connected to provide a circulation of water when the &
operating temperatures are sufficiently high to warrant the use of water
cooling. While these can be connected either in parallel or series is
suggested that they be connected in series. That 18, pass the wate
through one bearing, then through the other and then to drain.
may be in either direction. A valve must be placed in the inlet nevand
water should be circulated only when required to maintain the d oil

temperature.

When an external oll cooler 1s used, these water c ections need
not be made unless specilal instructions are given. Q

? 4 A
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OPERATION Q

Before starting the turbine, clean off any dirt which might have
rumulated during the installation work and be sure that dirt has not gotten
.0 the bearing cavitlies or other internal parts. Be sure that the working
*ts of the governing mechanism are clean and in good working condition.

Be sure to place the proper amount of lubricating oll 1n theynbear-

4 ?11'r1ng cavities and in the oll reservoir (when a separate reservolPyls
d ) . )

Check the overspeed trip mechanism by means of the hand trlipping
rice, and be sure 1t 1s working properly. Then reset 1it.

Note: This tests only the trip mechanism and does not check the speed at
which the overspeed trip weight actually functions.

To operate the unit, proceed as follows:

1. Open the drains from the steam 1nlet and exhaust lInes, and be sure
these lines are free of water.

2. Be sure all casing drains and steam inlet pipe ‘drains are open.

3. Open the exhaust valve.

4. Open the throttle valve sufficlently topstart/the turbine rolling ‘ﬁ:}
Immediately. A
5. Close the hand controlled drains when ¥t becomes certaln that the ¢

parts which they drain are free of water and the turbine 1s heated
sufficlently to prevent additional aecumulation of water.

6. Open the throttle valve gradually_tolincrease the speed. As the
speed approaches normal, see that the governing valves close part-
1y and properly control the speed. This can be seen by movement
of the governing valve stems. v

7. When the governor has taken,eontrol of the speed, open the throttle
valve wide.

it Overspeed Trip

When the turbine 1s firgt /started after installation, 1t 1s very
ortant to test the overspeed trip by actually overspeeding the machine.
n the driven apparatus to whieéh the turbine 1s connected 1s such that the
d cannot be removed, it mdy be found difficult (or even impossible) to
rease the speed to 10% above nofmal. In such cases, 1t 1s advisable to
connect the driven apparatus when running the overspeed test.

To overspeed the turbine, proceed as follows:
With the turbilne operating under control of the governor, increase

speed by gradually pulling the governing valve stem in the opening d4di-
tion, until the tripping point 1s reached.

The overapeed trip should operate at approximstely 10% above nor- :::;‘
. full speed. A @irect reading, hand tachometer 1s preferred for reading
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the speed, but 1in case the end of the shaft 1s not accessible, a vibrating
tachometer is satisfactory, provided it has been checked recently for accu-
racy.

During these tests, the speed should be 1increased slowly and the
tachometer watched very carefully. An operator should stand by, ready to
trip the mechanism by hand instantly if 1t does not trip automatically at
about 15% overspeed.

If the mechanism does not trip at the proper speed, it “should be
inspected and adjusted as described in the section under the supfect?of
"Overspeed Trip".

This same overspeed test should be made periodically,nythroughout
the 1ife of the machine, to insure that this Important safe®y device 1is
kept 1n good working condition.

To Shut Down

1. Trip the overspeed trip by hand. This 1s the gasliest way to
stop the turbine and will test the trip meehanism. However,
this tests only the trip linkage and quickW\clesing valve and
does not check the speed at which the owverspeed trip weight
functions.

2. Close the throttle valve.

3. Reset the overspeed trip mechanism, thusyputting it in the cor-
rect position for the next starting period.

4, When the turbine comes to rest,fclose™he exhaust valve and
open all drains between the throttle valve and exhaust valve.

Precaution - Keep the exhaust Valverclosed and all casing
drains open while the turbinemis shut down. This is of
utmost importance to prevent/{ themaccumulation of water in
the casing which might cause“corrosion and impalr the future
operation.

Care of Turbine

1. Keep the machine clean,.

2. Clean the governing gralve” stem and throttle valve stem as
often as necessary to prevent the accumulation of boller
compound or other foreign matter. These parts must be kept
working freely.

5. Keep the throttle vdlve in good condition and steam tight, in
order to prevent leakage of steam 1nto the turbine during
shut-down péridéds s All drains must be kept open whenever the
unit 1s shutadown.

4, Trip the overspeed trip occasionally to see that 1t is in
good working order.

Inspection

About once each year, depending upon the nature of the service,
the unit should belldismantled and thoroughly cleaned and inspected. All
parts should_ beWexamined for wear. In this way, the cause of excessive
wear can frequently be found and corrected before any damage 1s done. All
0il chamberSmshould be cleaned thoroughly to insure removal of all for-
elgn matteryand sludge deposits.
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REPAIR PARTS

The following 1list has been compiled to facilitate ordering spare
or renewal parts. When ordering parts, give the serial number of the tur-
bine and the item number and name of each part desired.

In the event that it becomes necessary to return any part of tiids
equlipment to the South Philadelphia Works, it should be tagged withythe
sender's name and address and the serial number of the unit. Shipments by
frelght, express or parcel post should be addressed to:

Westinghouse Electric & Manufacturing Company
South Philadelphia Works
Essington, Pa.

PART LIST
Figure 3

Item No. Name

Valve Stem Coupling Pin
Valve Stem Coupling
Valve Stem Spring
Valve Stem Bushing (Outer)
Steam Chest Cover :
Gasket
Valve Cage Stop Rod
Valve Stem Bushing (Inner)
Valve
w10 Valve Cage
1 Valve Stem
12° Steam Chest
13 Gasket
14 Nozzle Block
15 Stationary Blade Holdex
16 Blades (First Rotating/Row)
17 Blades (Stationari)”
18 Blades (Second Rotat¥ng Row)
19 Casing Base
20 Gland Case Bolta& Washer
21 Bearing Brackét (Bxh. End)
22 Bearing 0il Ring
2% Bearing BrackétsBaffle (Exh. End)
24  Shaft Thrower4(Exh. End) (Outer)
25 Turbine, Rotor/Shaft -
26 Bearing Gever (Exh. End)
27 Bearing,(Exh. End)
28 011 /Cup
29  ShaftWThréwer (Exh. End) (Inner)
30 Gland Pa€king Ring (Complete with Spring)
31  Gland Case §Upper Half
32 Gland ,Case (Lower Half
33 Rotor Disc
34 Casing Cover
35 Rotor Disc Key
36,. 8haft Thrower gInlet Endg
3T Bearing Cover (Inlet End

O OO =W -
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Item No.

38
70
41

- 53
- 55
[ 56
57

A 58
59

60

a - 61
3 W62
:./63

< w6l
+65
.;5,67
2, »68
r69
~70
72
T3
-7l
75
~76

.78
~79
-80
~81
w82

—8l
»B6
W37
88
»-89
90

Westinghouse Turbines

Figure 3 -~ Continued

Name

Thrust Bearing Shims

Bearing (Inlet End)

Thrust Collar

Bearing Bracket Baffle (Inlet End)

Figure 4

Overspeed Trip Rod Spring

Overspeed Trip Rod Collar

Overspeed Trip Rod Key

Overspeed Trip Lever Pin

Governor Stop Screw

Governor Thrust Bearing Retainer Rimg
Governor Thrust Bearing Housing
Governor Hub

Governor Weight Fulcrum Block
Governor Weight Strut

Governor Weight Strut Seat & Retalnmer (Complete)
Governor Weight

Governor Thrust Bearing

Governor Thrust Bearing Retainer Sleeve
Governor Spring Sesat

Governor Springs&awﬂﬁﬁ—#’*“tZ”
Governor Sleeve

Governor Spring Adjusting Nut
Governor Sleeve EndfCap

Governor Lever Fulgrum Pin -~
Governor Lever Fulcrum Pin Spacer _
Governor Lever

Governor Guard

Overspeed Trip Rod /Clevis

Overspeed Trip Roed/ Clevis Pin
Overspeed Trip#Rod

Governor LeverConnecting Link
Governor Lever Cohnecting Link Pin
Overspeed Tglip ‘kever Spring

Overspeed Trip Rod Latch Plate
OverspeediTrip?'Lever Latch Plate
OverspeedwTrip Weight

Overspeed Trip Lever

OverspeedyTrip Weight Retainer Lockwasher
Overspeed, Trip Welght Retaine§’0
Overspeed Trip Spring Shims & )
Overgpeed Trip Spring

Overspeed Trip Weight Bushing
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY

\KRON, OHIO, 106 South Main St.
\LBANY, N. Y., 360 Broadway
\LEXANDRIA, VA, 121 Frazier Ave.
\LLENTOWN, PA., 522 Maple St.
\PPLETON, WISC., %1 Bellaire Court
+\PPLETON, WISC., 1029 So. Outagamle St.
LT'LANTA GA 426 Marietta St., N. W,
\TTICA
»AKERSFIELD. CALIF., 2224 San Emedio St.
\ALTIMORE MD,, 118 'E. Lombard St
‘ALTIMORE, MD., 501 East Preston Road
VALTIMORE, MD., 40 S. Calvert St.
SEAUMONT, TEXAS, 2293 Broadway Ave.
MINGHAMTON, N. Y., Suite 704, Marine
Midland Bldg., 86 Court St.
JIRMINGHAM, ALA., 2030 Second Ave.
LUEFIELD, W. VA., 208 Blueficld Avenue
}OISE, IDAHO, P. O. Box 1597
IOSTON, MASS,, 10 High St.
IOSTON, MASS., 12 Farnsworth St.
IRIDGEPORT, CONN., Bruce Ave. & Sey-
mour St,
WUFFALO, N. Y., 814 Ellicott Square
yJUFFALO, N. Y., 1132 Senecs St.
WURLINGTON, IOWA, 1708 River St.
t{URLINGTON, VER., 208 Park Ave.
SUTTE, MONTANA, 129 West Park Street
SANTON, OHIO, Market & Tuscarawas Sts.
SHARLOTTE, N.'C,, 210 East Sixth St.
"HARLESTON, w. VA, P. O. Box 865
:HATTANOOGA, TENN., 536 Market St.
“HICAGO, ILL., 20 N. Wacker Drive
“HICAGO, ILL., 2211 W. Pershing Road
“HICOPEE FALLS, MASSACHUSETTS
“INCINNATI, OHIO, 207 West Third St.
“LEVELAND, OHIO,1216 WestFifty-EighthSt.
_OLUMSBIA, S. C., 912 Lady St.
“OLUMBUS, OHIO, Gay & Third Sts.
DALLAS, TEXAS, 209 Browder St.
DALLAS, TEXAS, 1712 Carter St.
D)AVENPORT, IOWA, 206 E. Second St.
)AYTON OHIO, 30 North Main St.
DENVER, COLORADO, %00 Fifteenth St.
YENVER, COLORADO 1700 Sixteenth St,
gg[liIRIER COLORADQ, 2644 Walnue St.
ES MOINES, IOWA, 523 Sixth Ave.
YETROIT, MlCH 5757 Trumbull Ave.
YULUTH, Ml , 10 East Superior St.
ASTPORT, M P. O. Box 764
L PASO, TEXAS 303 N. Oregon St.
I PASO, TEXAS, 450 Canal
1. PASO, TEX., % Zork Hdwe. Co. 309 N.
ElPasoSt.
MERYVILLE, CALIF,, 5815 Peladeau St.
MERYVILLE, CALIF., 1466 Powell St.
IMERYVILLE, CALIF,, 6161 Green St.
'RIE, PA., 1003 Stace St.
VANSVILLE, IND., 201 N. W, First St.

Odfice tService Office xWorks

% Warehouse

Business Addresses

PARENT COMPANY

Headquarters, East Pittsburgh, Pa.

'ZFAIRMONT W. VA., 602 Cleveland Ave.
EARGO, N. D., 319—12 Ave. N.

SEORT WAYNE, IND,, 1010 Packard Ave.
*EORT WORTH, TEXAS, 501 Jones St.
*GARY, IND. 701 Washlng(on St

‘GRAND RAi’LDs MICH., 507 Monroe Ave.

‘GREENV[LLE. S. C., West Earle St.
*HAMMORMD, INI), 235 167th St.
*HARTFORD, CONN., Main & Pearl Sts.
x?HOMEWOOD WORKS, Pittsburgh. Pa., 543
N. Lang Ave.
'HONOLULU . H., Hawaiian Elec. Co. Agt.
*HOUSTON, TEXAS 1314 Texas Ave.
KHOUSTON TEXAS 2313 Commerce Ave.
THOUSTON TEXAS, 2315 Commerce Ave.
*t¥ HUNTINGT W. VA., 209 Ninth St.
'INDIANAPOLIS, IND., 539 Madison Ave
tINDIANAPOLLS, lND., 551 West Merrill St.
*ISHPEMING, MICH., 433 High St.
*)JACKSON, MICH., 212 West Michigan Ave.
*t)JOHNSTOWN, PA., 47 Messenger St.
*18 KANSAS CITY, MO., 2124 Wyandotte St.
*KNOXVILLE, TENN., Gay & Clinch St
®OxLIMA, OHIO
*LITTLE ROCK, ARK., 1115 West 24th St.
$LITTLE ROCK, ARK., % Fones Bros. Hdwe.,

2nd & Rock Sts.

*1% LOS ANGELES, CALIF., 420 Se. San Pedro St.
*LOUISVILLE, KY., 322 West Broadway
*MADISON, W SC. 508 Edgewosd Ave.
xMANSFIELD, OHIO, 200 East Fifth Sr.
*MARSHALL, TEXAS, 202 W. Mertitt St.,
‘MEMP 1S NN. 6 130 Madison Ave.
*MIAM], FLA. 1036 N. Miami Ave.
*MILWAUKEE. WISC., 546 Norrh Broad way
tMILWAUKEE, WISC., 1669 N. Water St.

'fﬂMLNbéEAPOLIS, MINN., 2303 Kennedy St.,

®*MONROE, LA, 1301 N. Fourth St.
‘NASHWLLE TENN.. 219 N. Second Ave.
*NEWARK, N. J,, 1180 Raymend Blvd.
t% NEWARK, N. ];, Haynes Ave. & Lincoln
Highway
xNEWARK, N. J,, Plane & Orange St.
*NEW HAVEN CONN., 42 Lhurch St.
t*NEW ORLEANS, LA., 333 St. Charles St
s NEW ORLEANS. LA.. 527 Poydras St4
*NEW YORK, N. Y., 150 Broadway
INEW YORK, N. Y., 460 West ThirtrFounh St.
NIAGARA FALLS, N. Y., 205 Falls'Se,
*NORFOLK, VA, 254 Tazewell St
*OKLAHOMACITY,O LA.10E.CalifornisSe,
% OKLAHOMA CITY.OKLA., Third & Alie Ste.
*OMAHA, NEB., 409 South Seventeenth
§OMAHA, NEB., 117 N. 13th St.
*PEORIA, ILL., 104 E. State St.
+t% PHILADELPHIA, PA., 3001 Walnu/St.
*PHOENIX, ARIZONA. 11 West Jefferson St.
@®*PITTSBURG, KANSAS, P.OgBox 15

°First Class Mail Only

§Merchandising Only

xPITTSBURGH, PA., Nuttall Werks, 200 N
Candless Ave.

*PITTSBURGH, PA., 435 Seventh Ave.
xtPITTSBURGH. PA.. 543 N. Lang Ave.
%PITTSBURGH, PA., 3000 Liberty Ave.

*PORTLAND, MAINE, 27 Deerfield Road

*PORTLAND, OREGON, 309 S. W, Sixth Ave.

tPORTLAND, OREGON, 2138 N.InfterstateA ve.
HPCS)tRTLAND, OREGON, 720 N, Thowmpscn

*tPROVIDENCE, R. I., 16 Elbow S,
*RALEIGH, N. C., 803 Noith PersomSt.
RALEIGH, N. C., 322 S. Hdrrington St.
READING, PA., 6195 ruge St/

RICHMOND, VA., Fifih & Rfrd

@*$ROANOKE, V*’\. 726 First St, S. E.

*tROCHESTER. N. Y., 410 Adlantié Ave.
*ROCKFORD. ILL., 130 Selth Second St.

®*SACRAMENTO, CALIF.,, 20th and “R" Sts.
*SALT LAKE CITY,)UTAH, 10 West Firs:

South St.
MSALT LAKE CIDY5UTAH, 346 A Pierpor

iSALT LAKE CITY, UTAH, 235 W. S. Temple
*SAN ANTONIONTEXAS, 212 East Houston

St.
*SAN FRANCISEO, CALIF., 1 Montgomery

St.
*SEATTLE, WASH., 603 Stewart St.

t% SEATIL E WASH., 3451 East Marginal Way
xSHARON, PA, #69 Sharpsville Ave.
*SIOUX\CITY, IOWA, 2311 George St.
*SOUTHIBEND: IND., 216 East Wayne St.
$§SQUTH BEND, IND,, 107 E. ]e(ferson St.
xSOUTHRPHILA. WKS., Essington, P
°SOUTH PHILA. WKS,, P. O. Box 7348 Phila-

delphia, Pa.
*SPOKANE, WASH., So. 158 Monroe St.
*SPRINGFIELD, ILL,, 130 So. Sixth St.

*tSPRINGFIELD, MASS., 395 Liberty St.
xSPRINGFIELD, MASS., 653 Page Boulevard
*ST. LOUIS, MO., 411 North Seventh St.

t# STJLOUIS, MO., 717 Seuth Twelfth St.
xST. LOUIS, MO., 3850 Bingham Ave.
*SYRACUSE, N. Y., 420 N. Geddes St.
*TACOMA, WASH., 1023 “A’ St.
*TAMPA, FLA., 417 Ellamae Ave.
*TOLEDO, OHIO, 245 Summit St.

*TULSA, OKLA., 303 East Brady St.

*tUTICA, N. Y., 113 N._ Gcnesu St.
‘WASH[NGTON D. C., 1434 New York Ave.

N.
‘WATERLOO IOWA, 328 Jefferson St.
sWICHITA, KAN., 400 South Emporia St.
*tWILKES-BARRE, PA., 267 N. Pennsylvania

Ave.
*tWORCESTER, MASS., 32 Southbridge St.
*YORK, PA., 143 So. George St.
*YOUNGSTOWN, OHIO, 25 E. Boardman St.

zHeadquarters.

VESTINGHOUSE ELECTRIC SUPPLY COMPANY AND AGENT JOBBERS

Fully equipped sales offices and warehouses,are maintained at alt locations

BILENE, KAN., Union Electric Co.

WJKRON, OHIO, Thc Moock Electric Sup. Co.
ALBANY, N. Y 360 Broadway
\LLENTOWN, PA., 522 Maple St.
\TLANTA, GA., 9 Poplar St., N. W
\UGUSTA, MAINE, 90 Water St.
SALTXMORE MD,, 40 South Calvert St.
SANGOR, MAINE, 175 Broad St.
MNGHAMTON, N. Y., 48 Wall St.
IRMINGHAM, ALA., Moore-Handley Hdwe.

Co.

LUEFIELD, W. VA, Superior-Stetling Co.
OSTON, MASS 76 Pearl gl'

UFFALO » McCarthy Bros. & Ford

URLlNG’rON VT., 208 Flynn Ave.

UTTIE, MONTANA 50 East Broadway

ANTON OHIO, The Moock Electric Sup. Co.
HARLO’ITE N. C,, 210 East Sixth St.

‘H. A ANOOGA TENN Mills & Lupton

,HIEAGO ILL., 113 North May St.
HICAGO, ILL., Hyland Electrical Sup. Co.
lNCISNNATl OHIO, The Johnson  Elec-
tric Su

.LEVELAND OHIO, 3950 Prospect Ave.
‘OLUMBIA, S. C., 912 Lady S,

OLUMBUS OHIO, The Hughes Peters

QLUMBL})S OHIO, Pixley Electric Supm€o.
ALLAS, TEXA S, 409 Browder St.

EMNVE] R OL., TheMine & Smelter Sup. Co,
ES MOXN IOWA 218 SecondiSt,
ETROIT, MICH.. 547 Harper Aves
WLUTH, MINN., 308 W. Michigan St.

- PASO, TEX., Zork Hardwafte

aged or added since previous lsane

ERIE, PA., Star Electrical Co.

EVANSVILLE{ lND,. 201-203 N. W. First St.

FLlNT. MICH., 1314N. Saginaw St.
RT W RTH,TEXA , 501 Jencs St.

GRAND RAPIDS, MICH., 507 Monroe Ave.,

N. W.
GREENVILLE, S. C., 200 River St.
HOUSTION/TEXAS, 1903 Ruiz St.

HENTINGTON,W.VA., Banks-Miller Sup. Co.

INDL‘\NAPOLIS IND., 539 Madison Ave
}(ACKSONV!LEET FLA., 37 South Hogan St.
ANSASTCGITY, MO., Columbmne‘lg~

LOS 'ANGELES, CALIF., 905 East Second St.
[ QUISVILLE, KY Tafel Electric Co.

MADISON, WlSC., 1022 E. Washington Ave.

MIAMI, FLA., 1036 North Miami Ave.
MEMPHIS, TENN., 366 Madison Ave.
MILWAUKEE, WISC., 546 N. Broadway

MINNEAPOLIS, MINN., 215 South Fourth Si.

MONROE, LA., Monrece Hardware Co.
NASHVILLE, TENN., Tafel Electric Co.
NEWARK, N. J, 152 Mulberry St.

NEW HAVEN, CONN., 240 Cedar St.

NEW ORLEANS, LA., Eiectrical Sup. Co.
NEW YORK, N. Y., 150 Varick St.

NEW YORK, N. Y., Times Appliance Co., Inc.
NORFOLK, VA, 254 Tazewell St.
OAKLAND, CALIF.. Tenth & Alice Sts.
OKLAHOMACITY,OKLA.,10E.Calif ornta St.
OMAHA, NEB,, 117 North Thirteenth St
PEORIA, ILL., 104 East State St.
PHILADELPHIA, PA., 1101 Race St.
PHOENIX, ARIZONA, 315 West {ackson St.
PITTSBURGH, PA., Iron City Electric Co.

lecerical

PORTLAND OREGON 134N. W.Eighth Ave.
PROVIDENCE, L 66 Ship St.
RALEIGH, N. C 322 S. Harnngton St.
READING, PA., 619 Spruce St
RICHMOND, VA 301 South Fifth St.
®OROANOKE, VA 726 Firse St,, S. E.
ROCHESTER, N. Y., 240 St. Paul St
ST.LOUIS, MO.. 320 S. Breadway
ST. PAUL, MINN.,, 145 East Fifth Sr.
@SACRAMENTO CALIF,, 20th and “R” Sts.
SALT LAKE CITY, UTAH, 235 West South
Temple St.
SAN ANTONIO TEXAS, 120! E. Houston St.
S(})N D(I:EGO CALIF The Electric Supplies
ist.
SAN FRANCISCO, CALIF., 260 Fifth St.
SCRANTON, PA.,, Penna. Elect’| Engineer-

ing Co.
SEATTLE, WASH ., 558 First Ave., South
SIOUX CITY, IOWA, 1005 Dace St.
SPOKANE, WASH., 152 So. Monroe St.
SPR[NGF[ELD MASS 46 Hampden St.
SYRACUSE, N. Y., 961 W. Genesee St.
TAMPA, FLA., 417 Ellamae St.
TOLEDO, OHIO, 812 Lafayette St.
TRENTON, N. J., 245 N. Broad St.
TULSA, OKLA., 303 East Brady St.
UTICA, N. Y,, 113 N. Genesee St.
WASHINGTON, D. C,, 1216 “K" St.,, N. W
WATERLOO, IOWA, 328 Jefferson St.
WICHITA, KANSAS, 400 S. Emporia Ave.
WILMINGTON, DEL., 216 E. Second St.
WORCESTER, MASS., 24 Southbridge St.
YORK, PA., 143 S. George St.
YOUNGSTOWN OHIO, Moock Elec. Sup. Co
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