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Section 7 General Tnatnuctions

" checked when at operating temperature. When the
twrbine is at operating temperature, a siraight edge
must lie flat across the top and sides of both coup-
ling hubs, and the thickness gage or feelars must
show the some distance between coupling faces at
all points.

_All units assembled on the baseplate with the
Jiiver. appavatus at the factory are cavefully lined
up ond doweled hefore shipment with 4" shim
undar the turbine. !f the baseplate could be
depended upon 10 stay absolutely rigid, the unit
cculd be sel over the loundatlion, the baseplate
leveled up mperly and the unit would be in perfect
alignment. This cannot be depended upon, hawever,
as the strongest basaplates are lo some degree sub-
ject to deflections. It is clways advisable to thor-
oughly check alignment.

Should the unit be found out of lina, place shims
or chock blacks under the baseplate edges along-
mde of the foundation bolis (being aure to leava the
required space between the top of foundation and
bottom of basaplata for grouting or shimming). Refer
to outline drawing furnished with the unit. Place
ahims or chocks also at long unsuppoarted ;:ana
between foundation bolts, Put wedges alongside of
these shims or chacks and level up the haseplate by
thase wedgea. Then shim and knock out the wedqges,
drawing the foundation bolts down tight. Chack
again for lavel, at the sama time checking for align-
ment at the coupling or couplings.

I tho unit is out of line sideways. it can usually
ba comrected by “throwing” the baseplate (if not
groutsd), using wedges d;;laced as required. If
grouted, the turbine and driven machine must be
shifted sideways and redoweled.

If the unit is out of line up and down (coupling tea
high or too low), this also can be correct by
“throwing” the baseplate as described abave. If
grouted, the correction must be made by shimming
under the supporting leat as required.

ATMQSPHERIC RELIEF VALVE

An atmaspheric relief valve should be installed
between the turbine exhaust flange and the first shut-
off valve to pratect the turbine casing. This relief
valve should be of ample size to pass the maximum
quantity of steam flowing through the turbine with-
out the %:easurﬁ rising above the maximum allaw-
ahle  turbine casing
turnished and installed by the purchaser.

The sentinel valve (S01), furnished on the turbine
casing (502), serves only as a warning that excessive
presaure exists within the casing. This valve oper-
ates al g pressure ahove the maximum for which the
atmosphaeric relief valve is adjusted.

The turbine should not be started unlesa the at-
mospherie raliat valva has been installed and is In
operating condition.

STEAM PIPING

Na part of the turbine installation is more Impor-
tant for future successiul operailoh, than well-
designed and waell-exacuted pipifig. There are two
definite objeclivas for good piping:

4

pressure. Roliof valvea ayo .

l. To prevent the heated piping from imposing
strains on the turbine casing and thus affecting
the alignmaent.

"2. To 30 connect and drain the turbine inlet and ex-

hgxust Uines that dry steam is furnished ta the {uy.
_bme and that water accumulation in these lines
is prevented.

A shut-off valve Is racommended in the sleam line,
proferably at g convenient gceeaaible lecation iy the
turbine room, between the steam header and the tus-
bine Inlat, ta allow working on the turhine without
shutting down the boiler.

The turbine casing must be protocted from piping
welght or piping expansion strains. The weight of
piping ahould bae separately carried by suitable sup-
ports. Expansion joints or bends should be provided
adjacent to the turbine connections. Connections
belween the piping and turbinte are ta bhe made with.
out forcing the pipe line in any diraction whataver
In order to make g satlafactory joint. Connoctions
may he considered entirely aatisfactory if the con-
necting pipe lines, whan heated ta aperating tamper-
ature, do not shift out of line with the turbine connec-
tions when the bolting Is withdrawn. The medmum
gieplnq strass on turhine steam connections should

limited 19,200 ib. force or 2000 Ib. inch tarque. Fig.
2 illustrates recommended steam and exhaust piping
arrangemant. .
STEAM SUPPLY

Steam should gt gll imes be free rom moisture
and preferably be superheated. A recelver
separator with ample drains should be pxoviged
ahead of the shut-off valve tc‘;ﬁxrevenl slugs of water
from damaging the turbine. When a separator is nat
provided, a hlawoff vglve or conlinuous drain
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should ba connected to the lowest point of the steam
inlet piping. —

The strainer (S88), Figura 5. furnished with the tur-
bine, is suitable for protection against large paxticles
of scale, welding beads, atc. This atrainer does not
guard against abrasive matter, boiler compound or
traces of acid or alkaline substances, which may be
carriad over in the ateam. These substances may
zoriads, erade, or form depesits on the steam parts,
reducing officiency and power, and cauaing valve
seats to leak. It is imperative that feed water treat-
ment and bailer operation he carefully controlled to
iazure a supply of:lecm steam at all times.

LUBRICATING OIlt

The importance of using the highest grade of oil
far the lubrication of turbines cannot be too strongly
empnasized. Although the first cost of the best grade
. . tady be considerably greater that that of an
inferiar grade, the additional cost is more than com-
pansated for by langer service, lesa danger of dam-
age to bearing surfaces, and elimination of serious
shut-downs due to improper lubrication.

Turbine cils are produced by so many manufac-
turers and jobbers and under so many different and
constantly changing trade names and brands, that
Elliott Company finds it impossible to thoroughly in-
vestigate all of them and 1o secommend any spacific
brand for use with Ellioit turbines. For this reasen,
pwichasers of turbines and turbine driven units cxe
urged to consult with the representatives of reliable
refineries ragarding their lubricating oil require-
ments, and to insiat that the oil puschased shall be
suitable for the service intended, bearing in mind
the general considerations stated below. which serve
to identify the types of oil required for the different
classes of Elliott turbine squipment,

Basic requirementsa of @ good TURBINE OIL are as
{ollows: .

" 1. Properly rofined, highly filtered pure mineral oil,
free from acid, alkali, water, sediment, soap,
resing or any subsiqnce which in service will
prove injurious ta the oil or lo turbine and acces-
sory parts coming in contact with the oil.

2. Beat possible ability to separate r?‘pidly from
water and legst lendency to emulsify or foom
when agitated with glr or water.

3. Least tendancy lo break down or form sludge
when agitated at normal operaying temperatures
and mixed with air or water. (Sea tabulation for
normal lemperatures.) .

4. Reasonably high Flash and Fire Points. bearing
In mind the probable operailing temperatures and
mt}:oidable proximity to high temparature steam
surfaces,

S. Viscosity and Viscosity Index, (relationship be-
iween viscosity and temperature changes) com.
maensurata with the service intended. (See
tabulation above for recommended viscosity.)

RING OILED SYSTEM is a system in which oil
rings only are depended upon ta carry oil to the
bearings from the oil reservolir. Standard water cool-

ing is used in this system. Non-water-cooled bear- .

Prossure Ring
Chiculolion Oilad
Viscosity (Saybolt Univeraal
Seconds) at 100
degrees F ... ... ... ... 140-170 280-325

Viscosity (Saybolt Universal

Seconds) at 210

dagrees F .........:... 4244 49-55
Minimum Operating Oil

Tank Temperature,

degrees F ............. 130 130

Minimum Oil Temperature
before starting,

degreea F' ,............ S0 g0
Normal Bearing Tempera-
tura, dagraes F ......... 140-170  150-190

ings are not recommendad. Noa-water-coolad
bearings are permissible providing actual operation
in permanent location results in bearing tempera-
tures below 1809F. In this case a cavafully selected
oll, coniaining a minimum of tallow or carbon and
sludge-forming ingredienta should be used.

PRESSURE CIHCULATION SYSTEM is a system
in which an oil pump forces oil through cocoler,
strainer, etc., 10 hearings, governor, cand other parts,
returning the warm oil by qravity 10 an oil reservoir.
Oil ringa are included only for atorting and idling
operation.

CARE OF OIL—Al qil should be maintained in
fivst class condition by the elimination of moisture,
dirt and other impurities. For pressure circulation
system, filter or purify the oil frequently or employ
the conlinucus by-pass system of removing impur-
ities when the unit 1a installed in on extremely dirty
atmosphere.

Reler 10 the lubrlcation manufucturer for recam-
mendations as to employing rust inhibitors when the
initial charge of new oil iz placed in the system or
for proportions of new oil to be added when replen-
ishing the old. Alsa advise the lubrication monufac-
turer what type purifying system Is used, if any, so
that the effectiveness of the inhibitor will not be im-
paired.

STARTING AND STOPPING

(Refer to Figures 1, 4 and 3)

Prepare the turbine for the initial start-up as
followa: .

1. Disconnact coupling between turbine and driven
machine.

2. Blow out all stoam pilfing. disconnecting at tuz-
bine inlet connection if necessary.

3. Remave case cap (538) and pedestal
cap (521) carefully, to prevent distorting oil rings
(624) which are held in place by upper half bear.
ing liners (523). Ramove upper half bearing
liners and roll out lower Hners by rolling
away from the locanng lugs so as nat te damage
them. Inspect and clean beqring liners.
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4. Caretully clean both bearing oil reservoirs and
journals. Roll lower half bearing liners into
place. Locating lugs on Uners must be correctly
positioned in locating grooves in the bearing
cUse.

5. Fill reservoirs to overflow height with the proper

ade of turbine oil (see section on Lubricating

il). See that lower halves of bearing liners are
flooded with oil and that the rotor Jocating bear-
iny (623) is likewise flcoded with oil,

6. Repiace upper half bearing liners ayound shaft
journals and under the oil rings. Upper haif
bearing liners should be lined up with lower half
bearing liners, which are already in place, to
ingure that the locating lip on upper haif liner is
located properly in the bearing case cap and
pedestal cap when they are replaced. Replace
penagtal and bearing casa cape. insert dowels,
and pull bolts securely into place. Turn unit over
by hond to see that everything i3 functioning
properly.

7. Remove governor hood (680) aud thoroughly
clean qll govemor parta of dirt, paint, rust, and
slushing compounds; lubricate Wwell and reas-

semble being careful to replace correctly. Fill -

governar apindle lubricator (656) with “light” tur-
bine ail. )

8. Qpen steam chest and casing drains and see
that all waps are operating. Be sure that the
valve in the turbine exhaust line is open. If the
unit operates condensing, see that the vacuum
i up. _

9. Opan shut-off valve in the stecm line and set
rasetting lever (927). Keep all drain valves open
until all water is drained from the system. Close
all drain valves and listen for unusual sounda.
Check oil rings (624) through sight cups (538) to
sea that they are rotating and picking up oil. U
pressure circulation oil system is used, sea that
tho oil pump primes and builds up the proper
pressure. Turn cooling water into the oil cooling
system.

After the turbine has been thoroughly warmed
up. shut down the unit by striking the hand eu}:g
lever (935) Fig. 5. Close shut-oft valve and ch
the piping and coupling aligument.

11. Reset the band trip laver. Open the shut-off valve
in-steam line. Check cil rings (pressure on forced
{eod bearings) and igke apeed readings to sea
that the governor holds the turbine at no load
speed, which is slightly above the full load
speed. (The full load or rated speed is given on
the nameplate.) -

12. Por condensing operation, adjust the sealing
steam valve so that a small amount of conden-
sate or vapor will he discharged from the leak-
off lines. —

13. Check the trip speed with one operator reading

apeed and the other firmly grasping both enda

ot the governor lever (671) Fig. 4 and pushing in
on the governor spindle and pulling out the gov.
om:rd valve stem. Thiﬁ will cause the Mbciiua to
speed up, operating the overapeed trip and trip-
ping the turbine. The trip speed should be ap-
proximately 15 per cent agbove the maximum

10

rated apoed. (Refoer to contract for exaot con-
ditions.)

14. Reset avarspasd tn;ﬁ valve and again bring tur-
bine up to apeed. Allow unit to run for approx.
mately one hour, checking hearings and making
other g;ueral observations, as noted above.
After this period, load can be applied and the
turbine is ready for service.

15. Routine starting is accomplished by checking oil
levels, opening drain lines and o turbine
up to speed and on the governar. Close drains
when steam is bled instead of water.

18. When shutting down, overapeed the turbine by
hand to check the overspeed trip mechanism,
closa the shut-off valve and open all drains.

17. I turbine is used with a reduction' gear and/or
with special equipment, follow. instructions per-
taining to these particular items.

OPERATION, ROUTINE INSPECTION

These machines require « minimum of operating
attention. Praviding adequate Jubrication is the one
reglly essential and important aperating detail.
However, any routine system of ingpection which an-
ticipates possible operating difficulties before they
reach serious proportions is manifestly desirable,
and such a routine system is outlined below. The
adoption of -this aystem of routine Inspection with
such modifications or amplifications as @e neces-
sary to fit it into the operating schedule of your par-
ticular unit is recommended.

DAILY INSPECTION

1. Check oil level on cll bearings.

2. Fill governor oil cup once every 8 hours.

3. Check bearings for lubrication and excessive

temperature.
4. f,,b“" smoothnesa of operation and note any
m e‘

. Noteqcm unusual noises or conditions and check
frequently.

. Check speed of unit.

. If shutdown is made daily, trip overspeed trip
valve by satriking hand trip lever.

WEEKLY INSPECTION

1. If not on continucus running schedule, trip over-
speed trip valve by averspeeding the turbine by
hand as previously described. ‘

2. i on continuous running schedule, the operation
of the ovemﬁ::d rip valve may be checked by
tripping the hemd trip lever which allows the trip

vcsve fo close. Immediately reset the hand trip

lever. This can be done a3 scon as the turbine

speed has dropped approximately 15 to 20%.

MONTHLY INSPECTION
1. Change bearing oif and clean oil reservoira as
requirad.
Remove governor hood and bearing caps and
make visual inspection of governor parta and
bearings. Clean as necesacry.
3. Check govemer linkage and overspeed wip link-
uze for lost motion.
4. Check coupling between turbine and driven ap-
paratus for looseness, alignment and wear. If this
is g lubricated coupling, check the lubrication.

~Noy o

2
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Section |  Gemenal Instructions

YEARLY INSPECTION

1. Befora disassembling or assembling any of the
various parts of Y:ur turbine, carefully read Sec-
tion 2 of this boo

2. Check all clearances and adjustments as directed
under Section 3. Replace any wearing pars that
may be wormn. _

3. Remove steam strainer and clean it. If very dirty,
do this every six montha.

4. Dismantla governor and linkage (Fig. 4), and
check for laat motion or worn parts. Clean thor-
oughly, lubricate and reassemble. Adjust for
correct spead.

5. Examine govemor valve and valve seat (651 and
567, Fig. 4) and clean. Grind in valve if unevenly
worn, Check governar valve siem ring packing
0/5r und replace if necessary. Be sure packing
Cuie not bind when reaseembled.

. Check rotor locating bearing (823, Fig. 1) for end

o)

tlay. Flush out with a pressure stream of clean

oil.

7. Dismantle overspeed trip and linkage shown in
Fig. 5. Check for ease of aperation and clean as
necessary. -

8. Clean stem of overspeed trip valve (317, Fig. 5).

9. Check carbon rings for wear and see that they
are not fouled by an accumulation of scole or
rust in the pacidng cases. Carefully remaove
rings. clean., and reassemble. CAUTION: Read
Section 2. .

10. Lift casin? and inspect both the moving and sta-
tionary blading: clean out any accumulation of
scale and dirt between the blading.

11. Check operation of zentinel valve (501, Fig. 1).

When ogain in operation check turbine speed, trip-
ping spaed, and general aperation.

Note: It is recommended that an Elliott field sorv-
ice man inspect your turbine ouce a year.

RENEWAL PARTS AND
SERVICE FACILITIES

The Elliott Company maintains a staff of field
service men to supervise the installation and stazt-
ing up of new unita. They are also available ior in-
specting, adjusting, cnd supervising or installing
roplacement parts on older unlta. Thelr services are
available at any time, usually on very short notice.
In case of emergency their export knowledge may
be of great assistance in getting the unit back in
service without delay.

Order roplacement parts through the nearest
Ellfott Comjmg Diatrict Office. In emergencies, parts
may be ordered from Elliott Company, Repair Order
De&mmenh Jeannette, Pennsylvania.

. When ordering replacement parts, or when writ-

ing concerning any part, always give the following
'information: .

1. Serial number of machine.

2. Inatruction boek number and figure number.

3. Name of part, part number from parts list in

instruction book, and quantity required.

. Name of purchaser.
. Complete address and shipping instructions.

STORAGE OF SPARK PARTS

Spare parts should be stored in a clean dry place
and finished suriaces should be slushed with a
heqvy non-corrosive oil. - -

Frequent inspections should be made and c:g
corrosion or rust removed and the parts re-slushed.

Parts should be carefully tagged or marked so
that they can easily be identitied.

. Nd

Part Req'd.

PART Number  Por Unit
Bearing Linar—lower Half..... 522 2
Bearing Line:-—-nger Half..... 523 2
Oil Ring (When Used)......... 824 4
Carhon Ring, Spring and Stop.. 512 8
TP PIN «eavreenennnrnrnnnen.. 338 1
Trip Spring .......ovniiinn 240 1
“U” Lock Staple............. .o 942 2
Baaring (Rator Locating)....... 623 )
SnapRing.......‘....v...:;.. 822 !
Beoring Spring ............... 549 )
Knife Edge ...........c.onuee. 933 1
Knife Edge .............c.vun. 934 1

To assiat in determining the interchangeab

RECOMMENDED SPARE PARTS
(Standard Turbine with Mechanical Shaft Governor, only)

In order to insure long periods of uninterrupted service, freedom from long shutdowns due to
mishaps of operation, it is recommended that the following spare parts be carried:

The basic design of the “YR" turbines gives maximum econcmical interchangeability of wearing
parts. Users having installations of several unita may find it desirable to operate a central stozercom

and stock g more extensive list of maintenance £mls them given above.
ity

1118A and 1120 have been madse up and are qvailable upon request Form 1128, available in «ll Dis-
triet Offices, describes these Forms and thelr use, giving illustrations and instructions.

Paort Reqd.

PART Number Per Unit
Govemeor Valve Stem Packing.. 573 1
Follower ............ Cieeaenas 574 }
Woeight Assembly (Setof 3)..... 665 1
Governor Spring.............. 667 1
Spindle Bearing (Heim)........ 6§59 1
Spindle Bearing (Ball)......... 662 l
Spindle ..........oviininn 657 1
2 672 1
Pin.......... veeeeen Ceeerren 677 1
Pin oovoeviinnn . 875 I
Retaining Ring ............... 873 4

of parnts of the various standard turbines, Ferms




‘Secdu 2 Disascembly and Assembly

SECTION 2
DISASSEMBLY AND ASSEMBLY

Di-sassembly and assembly of the vemions parts of your turbine should be a familiar subject to your
operating and maintenance personnel, so that they may do routine inspection and be capable of checking and

adjusting the parts which may require this service.

Most of the design of this unit is so clearly shown in the cuts that no description of disassembly or assem-

bly is considered necessary. In general, only such descripiive matier is given under

this heading os is neces-

for future replacement of @ wearing past or the checking and adjustment of clearances. Any future major
replacament, such as wheels, buckets, shaft, etc.. or any future major ovarheul should be done under the
supervision of an Elliott Company field servica man, or at the factory.

CASING AND MISCELLANEOUS
STEAM JOINTS -

Al steam joints of the turbine have been carefully
made up at.the factery to lnsure that they are steam
tight. Anchar Packing Company joint sealing-com-
pounds of two types ave uaed.

“Turbo Seal-50” i3 used on the nozzle ring (801) to
casing stoam end (8D2) joint, also on packing case
(511) herizontal joint (Fig. 3).

“Turbo Seal-50" and Plastic Gasket No. 337-1*
made up in “strings” are used in combination, as
ghown in Fig. 8, on these joints:

(a) ?oi"'h 1/16" diameter string laid in “Turko Seal-

1. (Sstgzc)m chest hody (566) to casing steam end

2. Steam chest governor valve cover assem-
bly (572) or (575) to steam chest body (566).

3. Qve overnor valve cover (563] to
ateam chest body (566).

4. Lower half casing assembly vertical joint
between. steam and exhqust end.

S. Casing horizontal joint between cover and
lower half stecm end and exhaust end.

(b) with 3/16" diameter string laid in "Turbo Seal-
50” on packing case (511) vertical joint to cas-

ing assembly (502).

Note: The various diameters of string made from
plastic gasket No. 337-1 wye golten from uvaing pres-
suwre gquns with various size nozzles.

Anchor Packing Company sealing compounds
aud pressure quns for their ap%llicadon may be pur-

e recommend them

chased from Elliott Compemy.

because of the superior joint aeal that results. How-
aver, if these are not gvailahle, any high grade
ateam sealing-compound, applied according to man-
ufacturer‘s recommendations, may be used.

Since scyew threads, after heing suﬁectod to high
temperature, have g tendency to g n disas-
sembly, It i3 necessary to weat all threads with an
antigalling compound, ~

Fel Pro C8 (colloidal copper), a product of Felt
Products Company is used on the nut end of atuds,
bolts, socket head screws, hand valve body threads,
atc., to facilitate removal after aperation at high
tampearature. :

PACKING CASES AND CARBON RINGS

To.remove the carbon rings (312) Fig. 1, ift the
upper half packing cases (§11) by removing both the
verdcal and horizontal belting. Break the joints hy
striking sharply with « lead hammer and pry the
joints apart wnder the “ sars” provided on the
upper halves, Caroiullypﬁ't the cases straight up
until thay clear the carbon ring assemblies. Unhaok
and ramove the circular spring assembly surround-
ing each three-piece carbon ring, after which the
separgte pieces of the carbon ring may be removed
by rolling axound the shait.

Caution: Keep lhe three parts of each ring and
spring assembly of each ring together ao that they
may be placed together in the same packing groove
from which they were removed.

Bofore roassembling, clean out packing case
grooves thoroughly, particularly the battom halves.
Blow them out with gir if it is available. Clemm the
shaft and rings with keresene, Place springs around
shaft and hook ends together. Starting with the seq-
Ley 1/18” Dia, Plastic Gasket ¥ 337-1

In q Layer of TurbaSeal-50
Approx. V3~ Wide.

S

[ Cut Off Plastic Gasket #337-1
Sharply ot Jeins

1/16" Dia. Plostic Gasket 33371

Yv-42502 3/18" Dig. Plastic Gasket %3371

Stecm End

Turbo-Seal-50
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mant of the ring inlo which the ring stop fits, force
the proper segments under their respective springs.

Caution: Be sure that those sections whick abut
each other are marked with similar markings so that
they are reqssemblad mark to mark,

Reassemble packing cases. Press 3/16” diameter
string of “Plastic Gasket No. 337-1" into the groove
provided in the vertical flange face. Make certain
that this “string” of gsealer doaa not overheng the
horizantal joint, Coat the vertical flange face, out-
side the bolt circle, and also the horizontal flamge
face as shown in Fig. 3 with "Turbo Seals0.”

Caution: Do not allow sealar to run down into the
carbon ring chambers as it will prevent the carbon
rings from seqling on the aide walls.

Place upper halves in position and pull up on ver-
“ical fiange bolting until saug. Tighten up horizontal
flangs bolting and then tighten up vertiesl flange

volting.
CASING
The casing cover (502) Fig. ! must be lifted to in-
aiect the turbine rotor or tha interior of the turbine.

The top halves of the packing cases must be

removed as explained above before the casing covar

can be removed. Remove the casing cover heorizontal
joint dowels and bolting; break the haorizontal joint
and lft the cover vertically with eyebolt (500) until
the cover clears the rotor disc assemblies.

To reassemble:

1. Scrape and carefully clean all exposed joints on
bath the upper and lower halves of the turbine
casing (502) as well as those on the upper and
lower halves of the packing cases (SIS. Do not
allow scrapings te {all into the lower halves of
the packing cases between the carbon rings and
walls. Blow out with air if gvailable.

2. Apply a continuous 1/16” diq. “string” of “Plastic
Gaslket No. 337-1" laid on approximately %" wide
strip of “Turbo Seal-30" on the horizontal flange
of the lower half turbine casing as shown in Fig. 3.
Cavution: Do not allow “string” of sealer to be too

near bolts as clearance holes in cover may expose

them. Be sure that 1/16” dia. “string” of sealer ends
sharply ot the packing case flange face groove at
bath steam end and exhaust end.

3. Lowar the upper half casing over the turbine rotor
to a solid seating. Insert dowels and pull down

.on the horizontal flauge bolting starting nearest
the shaft on both sides.

BEARING LINERS

Removal of the bearing liners (522) end (523) Fiq.
1, i readily accomplished by removing the pedastal
cap (521) and bearing case cap (536). Remova the
dowela and the bolting in the horizontal jointa. Break
the joints by striking sharply with a lead hammer
and er the jointa apart under the "pry ears” pro-
vided on the caps. Raise caps sufficiently 1o unsnap
upper halves of bearing liners (523) to release oil
rings (624). Caps should be raised cayetully to pre-
vent distorting oil rings which are held in place by
the upper half boaring linerk. Remova the upper
halves of the hearing liners and then completely
remove the estal cap and the bearing case cap.
Roll out the lower halves of the linera by rolling

away from the loecating lugs so as not o damage
them. When the bearing liners are removed, the
rotor sheft will rest in the packing cases.

‘When replacing liners make swe that oil rings are
corvactly raplaced and are free to turn and that the
shaft journal and liners are complately clean and
flooded with oil. Roll lower half bearing liners into
place. Lacating lugs on linera must be correctly posi-
tioned in the locating grooves in the beaying case
and the pedestal. Place upper half beuring liners
around shaft journals and uader the il rings. Upper
half liners should be lined up with lower half Iinars,
which are already in place to insure that the locat.
ing lip on tha upper half liner is located properly in
the bearing case cup and pedeatal cap when they
are replaced. Replace pedestal and bearing casa
caps, insert dowels, and tighten bolts securely into
place.

Coufien: Bearing liners should not be scraped
under any condition.

CONSTANT SPEED MECHANICAL
GOVERNOR AND LINKAGE

This mechanism is shown in complate detail in
Fig. 4. Before disassembly, check governor valve
travel aa described in Section 3 under “Adjust.
menis."

Disconriect tha governor spindle connection (855)
from the governor lever (671) by removing cyescent
retaining rings (673) and tapping the ?in (672) up-
ward, Remove crescent retaining ringa (873) and ap
fulcrum pin (675) upward. The govemor lever can
now be removed by withdrawing it from connection
(854) and pin (677).

Unsnap the neoprene grommet seal (881) and re-
move spindle lubricator (656). Remove goveranor
hood (680) b‘g remaving bolta (679) and drawing for-
ward over the spindla (6587) and connection (B55).
Remave gasket (683). The complele governor assem-
bly is now expesed. Remove adjusting nut (668) and
gavernar spring (667) and unscrew threa stop screws
(670) trom the governor case assembly.

Caution: Before removing adjusting nut (668) meas-
ure the distance from the end of this nut to a con-
venient point on the governur caze agasombly (E68)
so that on reassembly the nut can be put back to its
previous location thus duplicating pravious gover-
nor setting.

The govemor opindle assembly consists of spindle
(657), internal retaining ring (858), spindle bearin
(859), shoulder bolt (660), bearing case (661), an
ball bearing (662). This assembly may be taken
apart for inspaction or replacement of parts by
grasping spindle (657) and pulling cutward, This
will also allow the removal of weights (665) and
spring seat (666) and bearing case (683). Spindle
bearing (659) may be removed by further disassem-
bly of the governor spindle assemblT Remove ball
bearing (662) from bearing case (661) and remove
bearing case (661). Remove set screw (682) and un-
screw shoulder bolt (660). This will release spindle
bearing (659).

Note; Upon reassembly ol becring (662) emd beco~
ing case (661), the Inner race of the bearing should
be prick punched to lock it with the bearing case.
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cction £ Desassembly and Assembly

Before reassembly, clean all parts cavefully. If
any burrs are present they should be removed. As
the various parts and bearings axe reassembled, be
sure that they turn freely and that no perceptible
end play is present.

Reassemble the governor spindle assembly and
slide ball bearing (662) into bearing case (663). Slide
this complete assembly into the governor c¢gse
assembly (663) and manipulate the three governor
weights (663) into position. All scale or rust should
be removed from the weight knife edges and the
knife edqa seats in governor case (669). Insert spring
seat (666}, governor spring (667), and pull up aeveral
turns on adjusting out (668). Pry up outer end of each
governor weight with a fulcrumed scyew driver and
let go shayply to see that all parts spring into posi-
tion each time and that gbuvernor operates freely.
Screw up adjusting nut to the setting which waa pre-
viously registered by measurement, Replace three
stop scraws (670) and lock in place by prick
punching.

Replace gasket (683), hood (680) and secure with
set screws and replace neoprene seal (681). Assem-
ble remaining governor linkage parts in reverse of
the order of removal, replacing to marked or meas-
ured positions.

Caution: After governor linkage hua been dis-
assembled and reassembled check governor valve
travel as described in Section I under “Adjust
ments.” —

ROTOR ASSEMBLY

The rotor assembly consists of the shaft, upon
which are mounied the disc assemblies, sleeves, cax-
bon rings, rotor locating bearing, constant speed
maechanicul governor, overspeed trip, and the coup-
ling. (See Fig. 1) It should be noted that the rotor
ussembly may have Iwo or three separate disc
assemblies (630, 631, 632) ar mag have ona disc with
two rows of rotating buckets, depending upon the
speed of the turhine. -

To remove the rotor assembly from the casing,
disconnect the turbine from the drivern machine at
the coupling and remave the pedestal cap (521), the
bearing case cap (536), the upper halves of bath
packing cases (511), and the casing covar (502). These
pasta should boe removed in accordanca with instruc-
lions given under “BEARING LINERS,” “"PACKING
CASES and CARBON RINGS,” and "CASING” all in
SECTION 2 above. Disconnect qovernar lever (671)
und remove hood (680) as described above under
“CONSTANT SPEED MECHANICAL GOVERNOR
AND LINKAGE.” Remove upper halves of bearing
Uners (523) as described above under “BEARING
LINERS.”

Slowly lift yotor assembly straight upward being
gure to protect shaft journals and carbon rings from
damage. After rator assembly has been rocised q
short distance move oil rings (624) along the shait
unti] they clear the bearing supporta cast into
the lower half of pedestal (521) ard lower half of
bearing case (536). Lower half bearing liners (522)
can now be unsnapped und removed and ofl rings
will be cleared for removal. The rotor aasembly can
now be removed by lifting straight upward. Lay
rotor assembly aside and prevent from rolling by
blocking under the discs.

"

Caution: While rotor is out of casing, keep rotor
locating baaring tied up in clean Untiree rags to
provent the entrance of dirt.

When lowering rotor hack into position, shake
lightly so that discs will not enthx:l;e the bucket
holder assembliea (604 and 805) while descending.
Cecse lowering when carbon rings are about to
onter their respective slots, Be sure that rings and
slots aye lined up before final lowering and the slota
are free from scale or rust. Mave il rings (624)
along the shaft and into place aver tha bearing sup-

rs cast into the lower half of the pedestal and
E:ca'ing cuse. Raplace lower half of bearing liners
(532).

Caution: See that the bearing spring (540} is in
place and that the clearance between the first disc
assembly shroud (630) and the nozzle ring (601) ia
approximately 1/16%.

Replace casing cover (502), bearing liners (523),
bearing case cap (536), padestal cap (521), and the
upper halves of packing cases (S11). Replace gasket
{683), hood (680), and reconnect governar lever (671)
and reset governor to original setting.

ROTOR LOCATING BEARING

The rotor locating haearing (623) Fig. 1, is assem-
bled on shaft (621) with thg shiald toward the gover-
nor and is located against the shaft shoulder and
held in place axially by @ beveled snap ring (622).
Axial location In bearing case (536) is maintained by
an gecurately machined groove. The outer race of
the bearing is prevented from rotating by the flat
apring (540).

Caution: The beveled face of snap ring (622) must
be away from the bearing. Sea enlarged getuil Fig. 1.

To remove the bearing, the rotor assembly must
firat be romoved as praviously described. Also
remove the constant apeed governor spindle assem-
bly as described.

Refer to Fig. 5. Remove the overspeed irip pin (338)
by fivst removing U-lock staplea (942) located at each
end of the trip pin, then unscrew adjusting nut (337)
after which trip spring (940) and trip pin (938) will
come oul. If auxiliary welght (339) or washers (841)
are used, these may now ba removed.

Having removed qll payts of the governor assem-
bly. remove governor case set screw (678) Fig. 4. The
governor casa assembly (689) ix shrunk onto the
shait (621) and must be removed by heating axound
the hub. This can be done by avenly heating with o
torch after which the governor case may ba easily
drawn off.

Caution: Extreme care must be exercised to pre-
vent heating this beanng The hearing should be
shielded by wrapping with asbestos sheathing. Alao,
in heating the governar case hub, aveaid heating the
shaft as much as poazible.,

The jackacrew, which is supplied with the turbine,
may he used to draw the govemor case from the
shait whils heating the governor case. The jack-
sevrew should be threaded into the governor case
assembly (669) up against the end of the rotor shaft
{621). Should 4 “puller” be used, the pul) should be
applied on the hub rather than at the end of the gov-
ernor case.
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Remove the bearing baveled snap ring (622) with
special pliera provided and then tha bearing can be
tapped off the shatt, o

When replacing the bearing. tap it into place by
means of g sleeve which strikes the shaft race of the
ball bearing. Drive the bearing inte g solid seating
against the shait shoulder. Replace the beveled anap
ring, making certain that the snap ring is seated in
the beveled groava provided in thw shaft. Then heat
the governor case hub slightly and alip it on the
shait. Be sure that tho et scrow drillings in both hub
and shaft line up. Replace the set screw (678) and
prick punch it to hold in place. Replace the over-
speed trip pin parts, and the constant speed mechan-
ical governor parts. Replace the rotor assembly and
reqasemble the constant speed governcr linkage.

Cautlon: Keep this bearing cleam and flaod with
of. beforas use, -

! NOZZLE RING AND BUCKET HOLDERS

(Fig. 1)

These parts form the high preasure steam path
through the turbine. The bucket holders (604 and 605)
and nozzle ring (601) may be remaved, aiter the rotor
assembly has been removed, by working on the
inside of the turbine casing. The nozzle ring joint is
metal-to-metal with the cqaing ateam end (502) cad
is made up with “Turbo Seal-50". It should be noted
that the nozzle ring ia located to the steam end by
two fitted bolts which insure correct reassembly and
positiening. The nozzle ring ia balted to the ateam
end. Bucket holders are bolted to the nozzle ring and
axial location is maintained by ground apacers (603).

Caution: Upon regssembly make sure that lack-
washers (802) are replaced under the heads of all
nozzle ring bolts and that lockwashers (606) are re-
placed under the heads of all bucket holder bolts.

OVERSPEED TRIP AND LINKAGE

Refer to Fig. § which shows clearly the details of
this mechanism. Remove the averspeed trip pin as-
sembly as described above under “ROTOR LOCAT-
ING BEARING.” In replacing trip pin (938) be sure
that washers (94]1) (when used) are in"position since
they are part of the adjustment for setiing the trip-
ping speed of the turbine, Place U-lack staplea (942)
in poslion and with a screw driver placed on ad-
justing nut (337), press the outward shcx'fpl{3 to
seo that it worka freely and tips the linkage. Dis.
assembly and replacement of the linkage is clearly
shown in Fig. 5§ ond needs no additional description
or explanation. The Auxiliary Resetting Lever (949) ia
used to qgesist in lfting the overspeed valve (316) off
ita saat before the resetting laver (327) i3 raised into
the latched position, By this mecms the overszeed
valve can be openaed and the overspead trip linkage
can be reset when the turbine is under full steam
pressura, ,

STEAM CHEST
Refer to Figs. 4 and § for sections and Fig. 6 for
external view of steam chesl.
The steam chest ia composed of three chambers
through which the steam flows as follows: Steam
ases from the steam inlet through the strainer
588), through the overspeed trip valve (916), then
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through the governor valve (851) and seat (567) into
the steam ring section of the casing steam end (502).
All of these s are housed in one casting which ig
bolled and doweled to the lawer half steam end of
the turbine.

To inspect the governor valve, remove governor
levar (671) aa explained under “CONSTANT SPEED
MECHANICAL GOVERNOR AND LINKAGE" and
then ramava cover assembly (572) or (575) by remov-
ing bolting and pulling forward, thus exposing the
govemor valve. The governor valve may be re-
moved from the cover assembly by removing con-
nection (654) and jam nut (946) and pulling the valve
and stem assembly through packing (573). In the
avent that valve seat (567) is to be removed, it must
be pulled out with a puller prepared especially for
this service. The valve seat is tack weided to the
stecm chest body to insure against any peossible
movement. To reassemble this valve seat, place it in
the steam chesat and drive il into position with a by

of non-ferrous metal ond tack weld to the steam-

chest to secure the valve seat. The governor valve
can be replaced and rogssembled by sliding the
atem (852) through the packing (573). Reassemble
cover assembly (572) or (§75) noting that this is g
metal-to-metal joint and is made up with turbo seal
emd plastic gaskat, first being sure that the joint sur-
faces are elaon. Dowels are provided in this cover to
insure accurate reassembly. .

To inspect the overspeed trip valve (816 or 930),
ramove hood (571), disconnect srrinq (928), remove
cap scyews and the taper dowel from cover flange
and lifi the whole aasembly upward, exposing the
valve. The overspeed valve and stem assembly may
be remaved bzr removing jam nut (925), spring seat
gg%;. spring (832), spring seat (923), and bushing

Cautions Before these paria cre removed mark the
position of the jam nut (925) with respect to the valve
stem (917) anc} record this setting. This adjustment
sefting must be maintained to insure proper seating
of the overspeed valve when the unit is tripped and
also to insure sealing the valve stem when the over-
speed valve is open. Unlatch spring (928) and re-
move reiainlug ringa (832) and drive out (931).
The reselting ?ever (327) can then be slid horizon-
tally off blocks (326). Unscraw connection block (319)
from valve stem (317) and the overspeed valve and

stem assembly can be withdrawn from cover (569). .

Reassemble in the reverse order,
The final adjustment of spring (922) should be

made with jam nut (325) and this setting must acfes 3

with the recorded measurement before disassembly.
Replace the complete cover assembly and placa
dowel in position cnd pull down strongly on the
holding down bolts. It shonld be noted that this is
motalto-metal joint with the steam chest and ia
made up with turbo seal and plastic gasket, first
being sura that the joint surfaces are clean.

MISCELLANEOUS PIPING CONNECTIONS
Refer to Flg. 6 for the miacellanecus piping con-
nections to the atandard turbine. All of these con-
nactions are identified and their uses are described
below. Refer to your outline drawing for the specitic
sizes of all connections and for their axact locationa.
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All connections are brought outside the laqging
when the turbino i inaulated and lagged.

“M"—CASING DRAIN—Connect through suitable
valva fo open drain. Open prior to atexting turbine;
close when casing is fully drained, Open when tur-
hine is shut down and exgcxuat valve is clesed.

“%-1" and “X-2"-—STEAM CHEST DRAINS—- Con-
nect through high pressure piping and suitable
valves to open drain. Open prior lo starting turbine
to dvain water fom steam chest. Close when water
ceased to emerge from drain line. Open when tur-
bine is shut down.

"L"—SHAFT PACKING GLAND LEAKOFF—Con-
nect to open drain without valve, Be sure that no
hack pressure ia applied to this line.

“T"’ and "R"—WATER COOLING CONNECTIONS
TC BEARING CASES—Located on the side of tur-
bine. Connect to maximum 85°F water through a

sop cock and hand valve into T-1; out of T-2; into

R-1: out of R-2 through a one-foot head loop to an
open drain, Adjust stop cock to puas approximately
2 gpm of water to the open drain when the valve is
wide open.

Note: Pressure of cooling water must not exceed
30 pslg. When bearings are designad for pressure
lubrication, these connections are not furnished.

“W'" — SHAFT PACKING GLAND SEALING
STEAM CONNECTION - Furnished only when tur-
hine is operated under vacuum. Connect to a high
im"we steam supply through a throttle valva.

dmit steam to glands uatil @ wisp of steam leaks
out of "L This prevents air leakage into turbine
casing.

"“P" — VALVE STEM LEAKOFF — Furnished only
when Inlet pressura fo turbine exceods 250 psig and,
ar inlet teamparature exceeds S00°F. Cannect to open
drain without valve, Be sure that no hack pressure
is applied to this line,

"V — OIL. DRAINS — These openings are te be
plugged ot all times and are provided for draining
the bearing cases. '

GENERAL — Considerable attention should be
3iven to the installation of miscellaneous piping.
oorly planned and installed piping will greatl

detract from the appaarvance of your inatallation.
-lines should be installed in a neat and orderly fash-
jon. Drain linea ahould be grouped and brought to a
common drain arrangemont. augieated arrange-
ment for open drain connections is shewn in Fig. 6.
All the open drain connections are brought into a
common closed collectar box with a glaas window
allowing the operator to visually check the dis-
charge from the drain lines.

Casing Drain - W shaft Packing Gland Sealing Steam r‘““"""“—‘—-]

X1 & X2 Steam Chest Drains Caunection ' wat Mufle
L Shaft Packing Gloud Leaketf ©  Voive Stem leakolt | [
T&R  Water Cooling Connections to 7 Ob Draias }

Beering Casas —Y  Plps tap for nomle fing gauge connaction l Tardh Gt
. <
Note: Refor to outline drawing for connection sizas avd specific locations ; . I
. AIAND VALVE ' e :
STOP COCK SUGOLETED ARRe NP PO DRaN
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Fig. §~"YR Miscellaneous Piping Connections
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SECYION 3
ADJUSTMENTS AND CLEARANCES

CARBON RINGS (512, Fig. 1)

Adjusiments: The shaft under these corbon rings
1a spray coated giving a hard non-corresive surface
which makes possible very close running cleaxances.
All rings, when newly installed, must be “run-in”
alowly to achleve the highly polished, glassy sur-
face required for maximum life. These rings are im-
Fragnated with ail for lubricating during the “run-in”
peried and may smoke considerably during the first
24 hours of operation. This condition need give the
operator no concern.

The following procedure ia recommended for
initial start-up of the turbine and for “run-in“ of
tewly installed carbon rings:-

i Operate turbine for ten to fifteen minutes at
500 rpm with atmospheric exhaust presaure. If
no smoke appears, increase speed s owl{ until
smoke is visible, and hold at this speed for ap-
proximately five minutes.

(b} Reduce speed to 500 rpm and operate at this
condition for approximately five minutes. Thiy
allows the shatt to cool.

{¢) Increane turbine s to approximately 500
rpm above praviousgdmdmggxpeed andyoper-

ate at this apeed for approximately five min-
utes and then reduce speaed 500 rpm for
a;x:l(.her five minute period to allow shaft to
c

(d) Gradually increase and reduce speed by 500
rpm stepa, alternately until rated speed is ob-
tained without undua smoking of rings or heat-
g of shadft.

(e) If continucus operation at rated speed causes
oxcenaive smoke and chaft heating, reduce
turbine speed and rapeat the above sequence.

Note: To get a more effective segl when running

in rings, the rings can be jarvred against their side
sealing faces by lightly tapping the packing cases.

() When operatian at atmospheric exhaqust pres-
sure appears !o be satisfactory, gmduallg in
crease the exhaust pressure uatll the turbine
is operating at rated exhaust pressure and
Epeﬁd. !

At timea steam leakage along the shait is caused
by improper seating of the sing against the s{des of
the packing case q;ooves due to deposits of foreign
material between the rings and their sida seats. The
cnly remedy is to-clean out this foreign matter.

Ta corract leakage dus to wom ringas, so-called
“fitting” of carbon rings in the feld, (the operation
whorein the butt ends of the seqmaents of g ring are
filed down to reduce the bora%? the complete ring),
eannot be accomplished satistactorily. The only sat-
isfactory correction is to raplace the ring with @ new
ons.

_ Clearances: The cold clearance between new
rings and the shaft i3 .001" to .0035". Wom-in clear-
ances may be considerably higher with satsfactory
rasults. Measurements of ring clearances are un-
reliahle without recourse to proper “go” and “nago”

gages. In the final analysis ring fits are always sat-
isfactory if steam does not leak out of the packing
case along the shait.

HAND VALVES (554, Fig. 1)

Adjustments: Extra banks of nozzles, when
ordered, are {urmished under coatzol of a hond valve
to carry normal full load with reduced steam pres-
sure, or for part-lead oconomy. Opearation with hand
valves should be either full-open ar full-closed. For
maximum efficdency. oparate with hand valves as
specified. Keep packing tight by adjusting with fol-
lowar (555).

Clearances: None requiring chacking.

BEARING LINERS (322 & 3293, Fig. 1)

Adjustments: These bearing liners are inter.
changeable. Bearing halves are positioned relative
to each other by lockin? and positioning lips on the
herizontal split. These lps position the bearings in
grooves located in the caps and lower halves of the
pedestal and bearing case. These bearing liners do_
not require scraping or adjustment and none should
ba attempted.

Clearances: The bhearings ave factory fitted to give
a cold clearance of .006” t6°.010" larger ‘than the
shaft. Check at long intervals (unit not running) by
placing a short strip of fuse wire, radially, in center
of bearing on top of shaft and clamp g imto
position. Measure flattened fuse wire by micrometer.
The bearing clearance can also be checked by
measuring the bearing bore with the bearing
clamped in place and the rolar removed.

Worn bearings will Jead o vibration and should
be raplaced when thay show signs of excessive
wear.

When putting 1 new beqring liner in service,
put in place and clamp bearing cap into position.
Run for five to ten minutes and remove and inspect
bearing to see that operation ia satisfactory.

BEARING CASE SHAFT SEALS (Fig. 1)

Adjustments: Sleeve (845) is part of the shaft seal
which prevents the In-leakage of duat, grit and
ateam 10 and the out-leakage of oil fom the bearing

" cases. Sleevo (645) ia locked in place on the shaft by

two radially opposite set-screws (646). To give maxi-
mum performance, this aleeve must be adjusted to
maintain equal axial clearance with the bearing
case and equal radial clearance with the bearing
case. Axial clearance should be maintained betwean
a maximum of .064" and ¢ minimum of .054”, Radial
clearance should be maintained between o maxi-
mum of .0145” and & minimum of .010".

CONSTANT SPEED MECHANICAL GOVERNOR
(Fig. 4)

Adjustmenis: The turbine nameplate shows the
rated speed at which yeur turbine should operate
under full load and contract steam conditions. Any
substantial variation from these conditions should
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only be attempted after consulting the neavest Elliott
Company District Office.

Minor variations of speed adjustment to suit minor
changes in operating loads are obtained by tighten-
ing adjusting nut (668) for an increase in speed, and
slacking off on this nut to decrease apeed.

Ball bearing (662) and spindle bearing (658) are
designed to take the thrust of tha governor valve.
These bearings must rotate freely at all times and
the end play should be very slight. If this end play
becomes appreciable, the operation of the governor
will ba affected. There are no adjustments on these
beaxings, thus, if the end play becomes gppreciable,
bearings should be replaced.

All passible precautions should be exercised to
keep these bearings clean. It is adviagble to inspect
and clean bearings on initial staxtup and on peri-
odic inspection shutdowns,

Clsaronces: Pin (672) should be en easy fit in gov-
ernor lever (671) and connection (655). Gavernor
weight assemblies (865) should always be well
seqted and no clearance should exist betweon the
weights and bedaring case {663). The alightest motion
of the weights should be transmitted to the spindle
assembly without any play.

GOVERNOR LEVER {671, Fig. 4)

Adjusiments: Nona.

Clegrances: Laver sins (672, 675, 677) camd connec-
tions (654, 655) should ba kept clean aud well oiled.
& good sliding £it should be maintained at all times
and when wear is excessive parts should be
replaced.

It should be noted that fulcrum bracket (674) has
a series of holes giving various governor lever ratiés.
Thia seloction of levar ratios affords the selection of
proper governor s{:indle rave) with respect to gov-
armor valve travel for each application and thus
gives optimum speed requlation for the design con-
ditions of the unit,

Caulion: Pyoper lever ratio and valve trqvel on
your unit has been set at the factory. Upon disas
sembly and subs:guem rexasembly, extvema care
shcul! be exercised to replace pin {675) in its orig-
inal position.

-GOVERNOR VALVE (651, Fig. 4)

Adjvstmenits: The travel of the governor valve
should be the minimum required to enable the tur-
bine to cary full load under the contract steam con-
ditions. The maximum valve travel should not be
greater than 7,16". '

Valve setting may be determined and recorded as
{ollows: With the unit standing aull, measure from
the insida face of valve stem jam nut (346) o the tace
of gland f{ollower (574) und record this dimension.
Loosen jam nut (946) slightly and tun valve stem
(852) clockwise until the valve seats. With the valve
in this seated position, again take the measurement
as above. The dilference between these two meas-
urements is the governor valve ragval. Reset valve
lo original position,

Clearances: Valve stem (625) must ot all times
mave freely In packing (§73). After adjusting fol-

1R

lower (574) to take up on packing, ivy movement of
the valve stem to insure free movemsnt.

ROTOR LOCATING BEARING (623, Fig. 1)

Adjustments: Not adjustable. This bearing locates
the axial position of the rotor assembly with respect
to the stationary parts of the unit. It carries no radial
load and is located tight against the accurately
machined shoulder on the shaft. Note that thiz hear-
ing is of the single shield type. Correct assembly of
the bearing is with the shield toward governor and
with the bevel on snap ring (622) away from the
beazing.

Clearances: Large radial clearance (carries no
;ladial load) and negligible axial clearance or end

oat.
NOZZLE RING (601, Fig. 1)

Adjustments: None.
Cloarances: Normally 1/16” between nozzle rin

(601) and the shroud of the first disc assembly (6305

Minor variations In this adjustment are permissi-
ble. This clearance is obtained by {seler gage meas-
urement and should be checked whenever rotor
assembly, nozzle ring, or bucket holder is removed
from the turbine ond is reassembled.

OVERSPEED TRIP AND LINKAGE (Fig. 5)

Adjustments: The turbine speed gt which wip pin
(938) flies out and closes the overspeed valve (316)
mc? be adjusted by removing “U” lock etaple (342)
and resetiing adjusting nut (937). Loosening this nut
dacreases the tyip speed and tightening increases
the trip speed. Should adjustment of the adjusting
nut fall shert of the desired increase in speed,
washers (34]) muat be odded, Clearance between
trip pin (938) and plunger assembly (336) can be
adjusted with jack acrew (945) and jam nut (946).
The jom nut must be locked in place under alf condi-
tions of operation,

Overspeed valve (316) must be adjusted so that
the upper end of the valve is seated in the guide in
cover (569) when in the reset position and against

‘the valve aext in tho steam chast when it is in the

tripped position, The overspeed valve is kept seated
aqainat the guide in cover (§69) by means of spring
(822), thus insuring sealing of the valve stem and

eventing Jeakage. Jam nut (925) must always lock

ushing (320) between spring seat (221) and connac-
tion block (319) as this controls the spring load on
the overspeed valve when it i3 in the reset position.
To adjust the positions of laver (927) and overs
valve (916) disconnect apring (928) from lever (927)
and unlock jam nut (925). When the bottom of the
vosatling lever knife edge (333} is 14" below the top
of the hand trip lever knife edge (934), the overspeed
valve (916) must be sected in the guide in cover
(568). The position of the ovarspeed valve is adjusted
by turning it in the threaded connection block (319)
to raise or lower it.

Tension spring (928) insures the closing of the
overspeed valve whan the turbine is tripped. To in.
sure sufficient closing force, anchar bolt (928) must
(bsas 2c%rc:wn against the flange by means of jam nuts
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This drowing shows the various cold clearances between rotating and atationary elements of the tur-
bine. Theso clearances should be maintained fo get optimum performance from your turbine. Whenever
a:lumnenh are made, womn parts replaced, or general overhaul made, check all clearances against
A {

nes given in this diaqram.

. Auxiliary resetting lavar (349) facilitgtes the open-
ing of overspeed valve (316) when the turbine is
under fujl steam pressure. Thia lever must be re-
turned to the position shown in Fig. 4, by torque
spring (350). The torque in this apring may be in-
creased by taking additional turns on the spring.
Clearances: The 1/16“ clearance shown between
trip pin (938) and plunger asaembly (836) must be
maintained. -
Valve stem (817) clearance in bushing (570) is
007" t0 .009” and valva stem clearance ot the lands
batween the guida bushing is .0035" to .005". Valve
stem and bushing should be kept clean and free
from scale to prevent valve from sticking. Linkage
pins (331), shoulder bolt (943), bleck (326) and con-
nection block (919) are to he free sliding fits, A

clearance of 1/16” should be maintained between
hlock (326) and connection block (919).

WATER COOLING OF REARINGS

Bearing oil in standard ring-oiled units is cooled by
means ot cored cooling water passages in the lower
halves of the pedestal and bearing case as shown
in Fig. 1. The oil surrounds the outside of these water
passages while the cocling water is passed through
the inside. Coollnsgbwmer enters through an internal
tube to provent short circuiting the cooling water
drcuit. Fig. 6 gives the recommended water cooling
piping hookup. The pressure of the cooling water
must not exceed 50 psig. Approximately | gpm of
water at 85°F. maximum is required per bearing for
proper cocling.

m
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SECTION 4
MODIFICATIONS OF STANDARD TURBINE

HAND OPERATED SPEED CHANGER
(Refer to Figure 8)

The hand operated apeed changer ta gecu-
~ate speed adjustment of 20 percent of the maximum
full load turbine speed while the turbine is running.
The constant speed mechanical governor retaina ac-
curale :yeed control over the entire operating speed
range of the turbine.

The speed :changer assembly is attached to the
steam end bearing came through bracket (685) on
one end and to the govemor lever on the ather ond.
The :sead changer is adjusted at the factory and
pinned in position to givae the ified range of
speuds gnd should not xggeuga er cxtton;itoa. The
apeed changer gives a speed range of opera-
tion and shonld any required operating ,peeﬁ‘au
outside the range, the compression in the main gov-
ernor spring must be adjusted.

The constant speed mechanical governor should
always be set for the minimum desired full load
8 with handwheel (689) backed off s0 thnatpezg
turning the handwhseel clockwise, the tusbine
is increased. Pin (6S0) acls as a stop, limiting the

maximum spoed of the turbine. The speed chemgar

should not be set beyond this set position as undue
strain will ba placed on the governor spindle bear-
ing adversely aflfecting its life. )

On dual drive turbine units, adjust the speed
changer to give a turhine no-load a slightly less
than the motor apeed ot full load. If the motor {ails
and the turbine takes the load, bring the turbine
spsed uE to the normal full load with the
apeed changer. When the motar adain takes the
lc;‘ad. reduce the turbine speed with the hand speed
chaunger. .

&% ‘“\ w
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o 6 Tension Spring (8 Mendwhes)
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Fig. 8—Hand Opérated Speed Changer
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MOTYOR AND HAND OPERATED SPEED CHANGER
{Refer to Figure 9)

The motor and hand operated speed changer is
used fo adjust the turbine speed when the turbine is
operated alone, or to synchronize and adjust the
load when the turbine is operated in parallel with
tha other units, Increusing the tension in spring (876)
by turning handwheel (879) counterclockwise, raises
the gpeed or in case of parallel operation increases
the load at constant speed. Turning the handwheel
clockwise decreases the speed or in the case of
parallel operation decreases the load at counstant
speed. The apeed can also he increased or dacreased
from the switchboard by means of motor s
reducing unit (390) which drives the handwheel and
worm wheel shaft (883) through the worm gear built
into the motor, coupling (887), a second worm (885)
and worm wheel (884), fiction clutch spring (882)
and spring aeats (881). The motor can be rotated in
either direction by means of q reversing switch on
the switchboard. Stop loclknut (877) on stem (878)
limita the agoed changer travel and resultant tension
in spring (376). Should the speed changer motor be
allowed to run after contact of stop locknut (877)
with outer face of handwheel (873), the friction clutch
will slip and thus prevent damage to the speed
changer moior. The motor 13 a split fleld, universal
type having three connection leads and iz wired as
shown by the wiring diagram in Fig. 9.

The speed changer assembly is aftached to the
steam end bearing case through bracket (891) which
is rabbeted into the end of the steam end bearing
cage and is bald {n posidon by four bolts. The apeed
chenger assembly housing (892), which is bolted to
the adapter bracket, cursies all the apeed chunger
parts and also the bracket to which the speed reduc-
ing unit is bolted. Fig. 9 shows clearly the actual
details of construction and no further description ia
deemed necessary..

To disassemble, unhook spring (876) and remove
stop lockout (877). Before the locknut is removed,
recard the distance from the locknut face to the hand-
whesel face. Heassembly should be made to this
dimension. Screw a standard % "—11 nut ovar stem
(678) down against the face of the handwheel. Re-
mave zet screw (880) which locks the handwhaeaal ta
worm wheel shaft (883), Note that the standard nut
scxewed on the stem prevents the friction clutch tom
flying apart. Loosen the standard nut on the stem
and ciuich spring (882) will force the handwhoeel off
the worm wheel ghaft. Remova the standard nut and
handwhool. Remeove guide (884) and stem (878) can
be unacrawed from the worm wheel shait. Remove
cover (893) and the worm whesl and shaft may be
taken cut. Reverse procedwe for assembly.

Cautlon: Poaition of stop lecknut (877) is set on
test at the factory and this position should always
be maintained. The constant speed mechwmical gov-
emor must always be set for the minimum desired
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full load apeed with the speed changer stem backed
off and practically no tension in-spring (876). This
procedura parmits proper adjustment of the constant
speed machanical-governor and also prevents over-

Joading the constemt speed mechamical governor
spindle bearing. Oil cups (888) and (889) and those
on the motor and builtin speed reducer should he
filled with engine oil once each week.
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875  Laver 886 Beariog -
878  Spring 887  Caupliag
877  Stop Loclout B3 Ol Cup
78 Bum 883  Oll Cup
878 Hanawhsel 930  Bpwed Reducing Unit
2850  Set Screw 931  Adopler
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882  Spring 883 Cover
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Fig. 9—Motor and Hand Operatod Speed Change;
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TYPE O VARIABLE SPEED GOVERNOR
(Refer to Figures 10 and 11)

This governor is a modification
standard turbine, replacing the standard constant
speed mechanical shaft governor. It is used in the
speed range of 800 to 6000 rpm and gives a steady-
state speed requlaiion of 8 percent ot maximum
speed and 20 percent at minimum speed. A speed
adjustment of 3:1 com be obtained while the turbine
is running.

Figure 10 shows the general cxrangement of the
oil pipiag for this of governor. The oil pump
takes the oil from the oil tank cnd pumps it to the
relief valve (always sat for 25#), through the control
valve lo the pressure governar, and through the oil
filter, oil cooler and key valve, and into the turbine
lubricating system and back to the oil tank. The key
valve ia to adjust the prassure in the lubricat
«ng system to 5# (5# to 7# is satiafactory).

Flgwe 11 shows the genaral arrangoment of the
qovernor. The oil pump is usually driven from the
tront end of tha turbine shaft. On gﬁeared turbine
unity, the oil pump may he driven from the gear
shaft and, in case, the steam ond bearing case
orvangement is dilferent. Both arromgements are
shown in Fig. 1l. In some cases, an air operated
remote control arrangoment is used with this type
governer aud this arrangement i3 shown in phantom.

The variable speed govemor is of the direct acting
type and Is made up of four major paris:

1. Positive digplacement oil pump-
2. An enclosed diaphragm which is connected to the
turbine governor valve through a bell cxank.

3. An adjustable type orifice referred to as the con-
trol valve. B
4. An oil distribution system. (See Figure 10.)

The rate of discharge from the oil pump i directly
proportional to the pump s and is therefore
directly proportional to the turbine speed. Far any

plied to the.

given load on the turbine, a definite govemor vaive
opening i8 required. The required governor valve
opening is obtained at the equilibrium position
ngete the qil pressure on tha top side of the dia-
phragm is balanced by the s’;lpxing compression on
the bottomy’of the diaphragm. The oil pressure on the
top of the diaphragm is re%ulated y the control
valve which by-passes oil directly to the oil
yaservoir,

The turbine speed will remain constant for any
fixed selting of the control valve and any fixed loqd.
The turbine speed may be brought to any desired
value within « fixed speed range by opening or glos-
ing this valve. Closing the contrel valve decreases
the turbine apeed and opening tha control valve in-
creases the turbine apeed. It should be noted that in
effact the control valve is the sfeed changing device.
The upper limit of the control valve opening must
always be set for the maximum full load speed of
the turbine (ses nameplate). Thus the speed change

_is always downwasd from this setting.

A reliet valve is connected between the pressure

" side of the primary oil system and the il tank to

prevent an excessive pressure being built up in
the diaphragm chamber, thus ruptwing the dia-
phragm. This relief valve should not discharge oil
unless pressura exceeds 25 pounds.

‘- Disassembly and Assembly

The prezsure governor is fastened to adapter (802)
through yoke (817) with set screws. Adapter (302) s
bolted to bracket (80}), which in turn is bolted emd
dowaled to the steam chest govemor valve cover
assembly. Stem (818) is guided in bushing (803)
which is pressed into ad:;:(ex (802). Any movament
of stem (818) is transmitted through connection (807
to blocks (808) to bell crank (804), emd then from the
bell crank through pin (877) and connection (654) to
the gavernor valve stem and valve. Bell crank (804)
is pivoted on shaulder bolt (805) in bracket (B01). To
mount the pressure governor with adapter (802) on

Gauge Control Valve
To Lubricoting Syatem
== Thea To Off Tank Ol Pump
‘é —  Gougw "-‘@ Rellet Vaiva
h \
to“ ;—_—_ s - . - S—
Cooler oil
Fq:« ‘
j . 1 I
Pressule
Key Vaive !
May Be Located Oa o Qv eTD:
Elther Side Of Both > Oil Tank Ol} Tonk
Ol Cooler Ang Ol Piliar B v
S-547477

Fig. 10~Piping Diagram For Type Q" Variable Speed Governor
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to bracket (80}), slide stem (818) into the slot in the
top of bracket (80)) and guide blocks (808) into con-
naction (807) and bolt adapter (802) to the top face of
Lbracket (801). Disassembly of this mechanism is ac-
complished in the reverse order.

To replace diaphragm (826) in the pressure gover-
nor. proceed as follows: Remove the oil line and
relieve the spring compression by backing off ad-
justing nut (822) In the yoka. Take off upper dia-
phragm casing (815) by removing the bolis. Hold the
diaphragm rod (831) and remove travel stop nut
sgg'ﬁ. secl ;;:sﬂl:eu (::gx and 8'4-;?). ancg an;lk:::ex w%ahe‘;

. Lift e di agm from di agm hea
(825) and replace. Reassemble in the raverse order.
Reset the oil preasuwre on the dicphragm to 17
pounds by adjusting nut (822) (turning clockwise
-overs the pressure).

Whes the o] pump is driven from the kont end of
the (urhine shat, it is bolted to adapter (701) which
In turm 17 bolted (679) to the steam end bearing case.
The pump is located in adapter (701) by a rabbet

and the adapler is lacated in the bearing caze b{ha '
from the

closely machined turn. The pump is driven

turbine shaft through trip body (703) which is coupled
(707) to the pump shait. The trip body is shrunk onto
the turbine shaft and held in place by set scxew (678).
The &rip body also housea the overspeed kip pin
assembly.

The oll’gumy cun be yemoved by removing tha oil
lines to the pump and removing the bolts in the
mp flange and withdrgwing the pump. Tbe‘fmm‘ﬁ

of coupling assembly (707) will come off wi
the pump.

Adjustments and Clearances

1. Governor Valve Travel — With the turbine stamd-
ing still and without pressure on the pressure gov-
ernor, put sufficient comgusaion on spring (624)
1o force the diaphragm (8286) to its uppermost posi-
tion. Adjust upper and lower jom nuta (825) until
upper bell crank arm (804) is approximataly lavel
and lock jam nuts. Release jomm nut (346) on gov-
emor valve stem and twrn governor valve stem
clockwise until the governcr valve is firmly on ils
seat. Mark the valve stem where it emerges from
follower (574). Turn the governor valvae stem
counter clockwiase until thia mark is 7/16” fom
:g‘esggllower and Jock it in position with jor nut

2. Reliet Valve — The relief valve should he set to
relieve at 25 pounds, and may be tested with air
or water.

3. Prossure Governar Diaphragm —— Tha'dil pressure
on diaphraqm (826) is to be adjusted to 17 to 18
pounds at full xated lcad on the turbine. This ad-

{ustment corresponds to 19 to 20 pounds at no

oad on the turbine. The diaphragm adjustment is

made by adjusting nut (822). Twning this nut
clackwise lowers the pressure ang turning
counter-clockwise raises the pressure.

Note: It is important to have the system free of
air ar vapor ot oll times. Turn handle of the oil
filter to relieve trapped cir and vapor and bleed
the system ot frequent intervals through the pet:
cock located in the diaphragm chamber piping.

*" to bring set scyew (7

Readjust the secondary oil pressure 1o 5 ta 7
pounds with the key valve and reset the control
valveta give full opesrating speed on the turbine.

. Control Vaive — Tha lock nut adjustment (723) {or

selting the upper limit of the control valve travel
is inside the valve and can be reached by remov-
ing the pipe plug in the valve body (720). To reqd-
just the valve, the turbine must be shut down.
Remave the pipe plug and tum the valve handle
until set. scxew (748) is opposite the pipe plug hale.
Insert wyench and loosen set scraw but do not
remova the set screw. Allow wrench to stay en-
gaged in the set scyaw and tum needle valve
(721) to the closed pasition. This action will put
the lock nut at the upper end of the needle valve
threads. Leave set screw loose and remove set
screw wrench, replace pipe plug and start turbine
up slowly. Open the control valve slowly unti] the
upper limit of speed is oblained. Shut turbine
down, remove pipe }:luq and turn valve handle

i 8) opposite bole. Tightea ot
s?aw securaly an lock nut and replace the pipe
piug.

The rats of flow through the control valve varies
with the oil temperature and viscosity and there-
fore qll final settings must he made with the oil
up to operating temperature,

When an air operated remote control vaive is
used in tonjunction with the manual contrel valve,
the izolating valve abead of the air operated valve
muat be closed before making the adjustments de-
scribed in this section. Likawise when agliusunq
the air opetated valve, the manual control valve
must be closed. For details of adjustment, con-
struction end o&wﬁm of the air operated coatrol
valve, refor ta inatructions furnizhed hy the valve

. manufactugor.
. Ima Ol Pump -~ During the initial starting or after

the turbine has been shut down for a s:otmcted
period it is of prime importance ta see that pump
and suction pipe are complately filled with oil. Axr
or vapor trapped in the suction piping or pump
will cause {ailure of the pump to prime, resulting
in demage 1o the cil pump and the turbine. A vent
connection is provided in the discharqge aide of
thepumﬁtoventmyai:mv as the pump is
started. lf the pump does nat build ulr |55UIA,
it Bhauldbeprimecrand tried again. If the pump
deas not pick up il immediately after ing,
there be a leak in the suction line or the trou-
ble may be traced to excessive suction liit caused
by some obstruction in the line. )

. If the gavernor shows a tendency to huat, it may

be due lo one of the stems rubbing In a sleeve or
to lost motion between the gavernor and the gov-
ernor valve. It may also be due to air rapped in
the aystem, in which case it should be vented out
through counection provided. The bell crank
should be checked to see thot there is no play and
lost mation. Gland followers should not be
screwed up too tightly to cause stems to stick.
Bushing (803) should be checked for signs of hard
rubbing and should be relieved U neceasary. The
relief valve should be set to open at not less than

25 pounds preasure.
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TYPE “P* CONSTANY SPEED
OfL RELAY GOVIERNOR
(Refer to Figure 12)

The constant speed mechanical shaft governor
meats the requiraments of the large majority of me-
chanical drive tuwrbines. However, there are some
applications of thesa turhines that require more sen-
sitive governor action and cloaser r ation of speed
undee; vaaxi?:;e load conditions c:id! the c:nstclexit
apeed oil ro governar i used for such appli-
cationa. This gomor is used in the speed range of
1000 to 4500 rpm and gives a steadw{-state speed r:g-
ulation of four percent for gradual changes of full
rated load. A hand operated f.:&e:d changer (Fig-
ure 8) is usually furnished with this governor.

This governor consists of the standard constant
rpeed mechanical governor which operates the gov-
ernor valve through an oil pilot mechanism which
is bol'ad end dowsled. to the stecm chest covor
through bracket (736). The lower connection of the
governor lever to pilot valve (741) is made through
block (748) which is pinned to the pilot valve. Block
(746) is held in place in the end of the pilot valve by
pin (745). 8 rinqlgw) is provided to take up any lost
motion in the pilot valve attachment o the governor
lever. The governor valve and stem is secured o pia-
ton (742) by nut (747), jom nut (946), and set acrew
(748). The valve stem is threaded into nut (747) which
in turn is threaded into the end of piston (742).

As the turbine comes up to spead, the governor
weight assemblies are forced outward by centri
fugal force against the compression of the governor
spring. As the governor weights move out, the gov-
ernor apindle is moved aut. This movement is trans-
mitted through the governor lever (749) to the central
pilot valve (741). Oil under pressure is admitted con-
tinuously to the inside of hollow piston (742) from «
gear cil pump (driven by worm and gear from the
turbine shaft on direct connecied turbines or from
the idle end of the low speed gear shait on geared
turbine unita). The relief valve in the oil system is
adjusted so that a pressure of 30 to 40 pounds per
square inch {3 maintained on the governor, As the
turbine comes up to speed, pilot valve (741) moves
to the left and admits oil to the outer end of the oil
cylinder (737) and allows oil to be discharged from
the inner end of the cylinder. The resulling excess of
oil pressure at the outer end of the cylinder cquses
the oil piston to follow the pilot valve simultanecusly
to the left, moving the gaovernor valve toward the
valve saql,’ until the proper spééd is obtained and
the governor valve passes the amount of steam re-
quired to carry the existing load. Slots are provided
in piston (742) to allow the pilot valve and governor
lever io move relative to the piston.

Adjustments

The governor, the oil pilot mechanism, and the
3overnor valve are set at the factory for design con-

jitiongs emd these setlings should not be changed
unless gbaolutely necessary.

The construction and the adjustment of the gover-
nor and the governor linkage is described in Section
2 and 3 under “Consiant Spesd Mechanical Gaver-

nor and Linkage.” It may, at timea be necessary to
adjusat the governor with the governor spring adjust-
ing nut to mest some particular operating condition.
It should be noted that such adjustment should be
made to take care of comparatively small speed
changes only, say 10 to 15 percent. Should greater
speed varigtions be raquired, consult Elliolt Com-
pany, since sometimes changes In governor weights

and springs aye necessary.

Adjustment of the governor valve i3 sacured by
loosening jam nut (346) and turning the valve stem
in or out of nut (747) with a small wrench on the
squared part of the valve stem. Jam nut (348) must
be ightened after adjuating the valva.

To check the setting of the governor proper, as
received from the factory, or citer any chauge in
valve setting has been made, proceed as {ollows:

With the turbine shut down and the governor
weights in their innermost position remove oil cyl-
inder cover (738). Mova oil piston (742) by hand until
the inner edt{: of the slotted dischargle port at the
outer end of the piston is in line with the inner edqe
of the ncrrow enlarged part of the pilot valve. This
position is shown in Figure 12 and corresponds to
the full open position of the governor valve.

Measure and record the distance from the and of
governor,spring adjusting nut (868), Fig. 4, to the
outer face of the governor lever, at a peint opposite
the centerline extension of the governer spindle.
Next remove crescent retaining ring (673) end pin
(672) and mova the govarnar valve to its closed posi-
tion, aqain lining up the pilot valve and piston as
directed above.

Again measure and record the distance from the
end of the governor spring adjusting nut (668}, Fig. 4,
to the outer face of the governor lever as before. The
difference helween these two measurements gives
the governor spindle wavel required to move the
governor valve from its open or full load position to
ita cloaed or no load position. This spindle travel
must not exceed Y2 in any case. Should the spindle
ravel exceed '2" the full load valve opening muat
be decreased by backing the governor valve stem
out of nut (747) and the ‘Sovemor spindle travel must
be rechecked. Replace oil cylinder cover (738).

In case it is determined by trial that the full valve
opening is not required to carry full load with nore
mal steam conditions, it ia sometimes advantageous
to utilize the outer range of the tolal swing of the
governor weights, rather than the inner range. In
order to adjust the g’ovemox to use the outer range,
swing the governer lever out of the way by remov-
Ing pins (672 qnd 675). Loosen jam nut (946) on the
:fz‘amor spindle (657) and turn connecon (855) tur-

onto the threaded governor spindle by the re-
quized amount. Tighten jam nut (346} roplace
governor lever and pins. Recheck the &ovemor set-
tfing as desciibed abave to mcke sure that the limit.
ing total spindle travel has not been exceeded and
that the governcr does not come up against the gav.
ernor siop screws before the govemo: valve ia en-
tirely closed. Also oll piston (742) should not come
in against the botiom of the ofl cylinder before the

" governor valve is closed.

Improper or erratic governor operation is usually
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caused by lost motion due to worn parts or by stick-
ing or binding in the steam chest, pilot valve, oil pis-
ton, or in the governor itself. If such operation is en-
countared, shut the turbine down and look for worn
pins and blocks in the governor lever connectionsa.
Remave the oil cylinder cover (738) and move the ofl
piston and the governor valve in and out. If the pis.
‘on moves freely, it would indicate that the trouble
is aelsewhere. If lost motion is felt, see i governor

valve ia worn loose on the valve stem. If binding is
falt, see if the valve stem packing is too tight, and
also see i valve stem moves freely in its quides.
These quides may be scaled over. Block (746) and
pin (745) should be kept clean and free. Replace ali
worn parts, keop everything free and use plenty of
light engine oil on all maving parts. Be sure that oil
feed and return lines are clean and free from all
obstruction and that ne air is trappad in the system.
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Fig. lzéﬁpe WP’ Canstant Speed Oil Relay Governor
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TYPE PO’ VARIABLE SPEED
OlL RELAY GOVERNOR
(Refer to Figures 13 and 14)

This governor i3 used in the normal speed mn%o
of 2400 to 6000 rpm with 3:1 speed adjustment while
turbine is running. A speed lower than 2400 xspm is
obtainable with :seed adjustment less them 3:1. A
steady state apsed requlation of 4 percent at max-
mgxm speed and 20 percent at minimum speed can be
abtained. -

Figures 13 and 14 show the general arrangement
of tha governor. The oil pumps are usually driven
from the front end of the turbine shaift. On geared
turbine units, the main oil pump may be driven from
the gear shaft end ond in this cass tha governing oil
pump only is driven from the front end of the turbine
shaft. In some cases an alr operated remote coatral
arrangement Is used with this type governor and
this arrangement is shown in phantem.

The governor is made up of the !ollowim% major
paxts: (1) Positive displacement oil pumps, (2) Relay
govemor consisting of an enclosed pistan connec-

tion to the governor valve and a pilot valve controls

ling the flow of oil to and from the piston, (3) An
adfuatable type orifice refersed to as the hand con-
ol valve, (4) A bellows assembly, (5) An oll distrt-
bution aystem. —

The rate of discharge from the cil pump is directly
proportional to the pump speed and is therefore
directly proportional to the turbine speed. For any
given load on the turbine, a definite valve opening
is required. The required governor valve opening
is obtained at the equilibrium position where the oil
pressure on the bellows ia balanced by tha opposing
apring.

The turbine speed will remain approximetely con- .

stant for any fixed selting of the control valve and
any fixed load. The turhine speed may be brought
1o any desired value within a fixed speed range %
opening or closing this valve. Closing the contro
valve decreases the turbine speed and opening the
control valve increases the turbine speed. It should
be noted that, in effect, the conrol valve in the spaed
changing device. A relief valve ia connected
between the pressure side of the primary dil system
and the cil tank to prevent an excessive pressure
being built up in the bellowa chamber and thus rup
turing the bellows. This relief valve should not dis-
charge oil unless the pressure exceeds 50 pounds.

Any change in load results in a momentary
changa in Hlow of oil and o slight changs of preasaure
in the 45-pound cantrol line, cqusing the bellows (788)
to move to the right 'on increase in pressure and o
the left on decrease In pressure. Thiy movement is
transmitied through governor lever (787) to the pilot
valve (741), Oil under preasuse is admitted continn-
ously 10 the inside of the hollow piston (742). As the
turbine is brought up to speed and the oil pressure

. In the bellows chamber increa@es slightly qbove 45
pounda, the pilot valve (741) moves to the left through
govearnor lever (787) and admits oil to the ouler end
of the oil cylinder (737} and allows oll to be dis-
charged from the inner end of the cylinder. The re-

sulting oxcess oil pressure at the outer end of the
cylinder causes the oil platon 1o follow the pilet
simultaneously to the laeft, moving the gavernor
valve toward the valve seat, until the praper apaed
iz obtained and the governor valve passes the
amount of ateam required to carry the existing load.
Slots axe provided in the piston (742) to allow the
pilot valve and govemer lever to move ralative to
the piston. The contvol valve is an adjuatable orifice
which controls the oil pressure by controlling the cil
flow. The turbine may be brought 1o any desired
value within q fixed apeed range by opening or clos-
ing this valve.

Diiassembly and Assambly

This relay govemor is bolted and doweled to the
steam chest cover through brackat (793).

The lower connection of the &?‘vetnor lever (787)
to pilot valve (741) is made through block (746)
which is pinned to tha pilot valve. Block (746) is held
in place in the end of the pilot valve by pin (745).
Spring (740) is provided to take up any lost motion in
the pilot valve attachment to the gavernor laver. The
governor valve and stem is secured to piston (742)
by nut (747), jam nut (946) and set screw (748). The
valve atem ia threaded into nut (747) which in tum
is thraaded into the end of piston (742). .

Bellows assembly (786) is housed In case (1245)
which in bolted to bracket (792) and which in turn is
bolted ta the governor valve steam chest cover.

To replace the bellows assembly (786) proceed aa
follows: Reliave the aspring compression by locsen-
ing jam nuts {1302) and backing off the set scraws
(1303) which kold spring plate (798) in place. Re-
move apring seat (793), spring (788) and spring plate
(798), leaving end plate (1306) in place. Disconnect

. the gavernor laver (787) from case (1245) and con-

nection (794) by removing elastic stop nuts (1250),
bushings (1247) and special bolts (1246). Unscrew
connection (794), take off spacers (795) and (1244),
and disconnect bellows gssembly (786) by remaving
machine bolts (1301) and cover (791). Reassemble in
roverse order and lubricate the needle bearings
(1248) with q high temperature greaqse.

Fiqure 13 shows a duplex cil pump balled to
adapter (708) whick in turn is belted to the stecem
end bsaring case. The pump is driven from the tur-

. bine shalt through trip body (708} and coupling (718)

on the pump shait. The wrip body (709), which houses
the overspeed trip assembly, is shrunk on the tur-
bine shaft and held in place by set screw (878). The
pump can be removed by loosening the oil lines,
ramoving the boits tn the pump flange ond with-
drawing. The pump half of coupling assembly (718)
will come off with the pump.

Figure 14 shows a laxge oil pump and @ small il

ump dual driven from the turbine shait through trip
gady (709) which houses the overspeed trip assem-
bly. is shrunk on the twrbine shaft and held in place
by set screw (878). The large. pump is bolted to
adapter (1302) which in turn is bolted to the steam
end bearing case. It is driven from the trip body
through coupling assembly (1204). The small pump
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is holted 1o adapter (1203) which in tum is bolted to
the large pump rasing (1210). 1t is driven from the
large pump shait extension through coupling assem-
bly (1208). '

Ii the large oil pump (Figure 14) ig to be disassem-
bled for rotor inspection or replacement of pents, it
can be accomplished by removing the boits from
end cover (1213), then tapping inboard end of power
rotor (1218) with @ wooden block or hammer haondle
removing bearing cap (1214), end cover (1213), re-
taining ring (1215), ball bearing (1218), thrust block
(1217), when used, and the rotora (1218) and (1218)
as a unit. f necaesary, the rotor housing (1220) and
balance piston housing (1221) may be removed by
tapping the balamce piston housing with a wooden
bleck or hammer handle aiter having removed the
stop pin, when used, from the rotor housing. Because
ot the importance of accurate alignment of the pump.
it is recommended that the joint batween the casing
(1210) and the mounting brackat (1211) never be dis-
turbed unless it becomes necessary to replace the

asket. Assombly is accomplished in reverse order.
% the adjusting screws (1222) have besn disturbed,
or new parts installed, carefully adjust these acrews
by measurement so as to give .003" cleayance be-
tween the top of the screw and the contact surface
"~ when end cover (1213) and gasket (1223) are in con-
tact with bearing cap (1214). This gasket is normally
.010" thick and will compress about .003" when bolts
are tightened.

Adjustments and Clearances

The govemor and governor valve are adjusted
and set at the factory for design conditions and
those settings should not be changed unless abso-
lutely necessary. '

To check the satting of the governer and govet-
nor valve as received from the factory or ofter any
change has been made, proceed as followas:

With the turbine shut down, ramove spring seat
(793), apring (788), spring plate (798) and ail cylinder
cover (738). With bellows pushed to extreme left
(spacer (795) tight against the outside of the bellows
ond plate) measure and record the diatance between
tha outer face of connsction (794) and bellows end
?late. With bellows in this poaition, move oil piaton
742) by hand until the inrer edge of the slotted dis-
charge port ot the outer end of the piaten is in line
with the inner edge of the narrow enlarged part of
the pilot valve. This position corresponds to the full
open position of the governor valve. Next pull the
bellows stem to the extrame right (the bellows stop
tight against the inside of the bellows end plats) and
move ?he governor valve to its closed position. In
thin position the oil piston (742) and pilot valve (741)
shougd line up as heretofare mentioned.

Again moasure and record the distance between
the outer face of connection (794) and bellows end
plate. The difference between these two measure
ments gives the bellows rqvel required to move the
governor valve from its full open or full load posi-
tion to it closed position. The bellows travel must
not exceed 4", Should it exceed A", the connection
(794) on the bellows stem should be rotated on the
threads after removing the governcr lever (787).
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Should it be necessary to adjust the bellaws travel,
the governor lever should be replaced and the gov-
ernor valve adjusted in the closed pusition with the
poris in the piston cnd pilet valve lined up as here-
tofore mentioned. Adjustment of the governor valve
is mada by loocsening ;am nut (346) and turning the

valve stem in nut (747) with « small wrench on the
squared part of the valve stem. Jam nut (346) muat
ha securely tightened after adjusting the valve. The
position shown in the figures corresponds to the mid-
position of the governor valve.

Reassemble spring and component parts and oil
cylinder cover. %: spring should be adjusted for
approximatelY 45 pounds when unit is operating at
maximum no-load turbine speed conditions,

The reliel valve between the discharge side of
the oil pump and oil temk should be adjusted for 50
pounds pressure and should not relecse ol at a
pressure lower than this setting.

The rellef valve hetween the main pump and
relay governor should be adjusted for 35 to 40
pounds pressure. .

The relief valve in the lubrication system should

" be adjusted for § to 7 pounds pressure.

The rate of flow through the control valve varies
with the oil temperature and viscosity and therefore
all final settings must be made with the oil up to
operating temperature.

When the air-operated remote control valve is
used In conjuction with tha hand control valve, the
isolating valve ahead of the air-operated valve must
be closed before making the adjustments described
above. For details of adjustment, construction, and
operation of the giroperated valve, refer to instruc-
fions furnished by the valve manufactuser.

An quxiliary hand speed control is used in emeor-
gency to continue operation of the unit in the avent
of failure of the governing oil pump. It controla the
position of the gqovernoer laver wiich in hun positions
the pilot and gavernor valve.

Pracautions

Improper or erratic %ovemor operation is usually
caused by lost motion due to worn parts or by atick-
ing in the steam chest, pilot valve, oil piston or in
the linkage. If such operation i3 encounterad, shut the
turbine down and look for worn pins and blacks in
the governor lever connections. Remove oil cylinder
cover (738) and move the cil piston and governor
valve in and out. If binding is felt, see if valve stem
padking is too tight, adlso see that valve stem and

iston move frealy in the quides. These guides may
ge scaled over. Replace all worn parts, keap avary-
thing free and use light engine cil on all moving
parta. Be sure that oil feed and raturn lines ava clean
and free from all obstricdons and that no air is
trapped in the system.

During the initial starting ar aftes the turbine has
been shut down for g protracted period or the oil
pumps have been dismautled, it is of prime impor-
tance to ase that the pump and suction pipe cxe com-
pletely filled with oil. &ir or vapor trapped in the
suction piping or pump will cquse failure of the
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mp to prime, resulting in damage to the cil pump
nd the turbine. If the pump does not bulld up pres-

sure, it should be primed and tried again. If the
pummp does not pick up oll immediately after prim-
ing, there may be g leak in the suction line or the
trouble may be traced to excessive suction lift
caused by some obstruction in the line.

TYPE “'F*/ BUILT-IN PUMP TYPE GOVERNORS
(Rafer ro Figures 15 and 16)

For certain applications, such as boiler feed pump
driven it is desirable to qutomatically control the tur
bine speed so as to maintain a constant pump dis-
charge pressure or a constunt pressure differential
at the pump discharge. The Built-In Constant or Dit-
ferential Pump Governor is used for such applica-
tions. This type of governor is used in the speed
ranga of 0 to 4500 rpm. Pressure adjustment is
riwpendent on the pressure governor design. Figure
15 shows a typical Canstant Pressure Pump Gover-
sor and Figure 16 shows a typical Differential Pres-
sure Pump Gavernor. These pressure governors
supplement the standard constant speed gaverner
and control the turbine speed, as a function of the
governor pressure, by direct action on the turbine
governor valve. The standard constamt speed gov-
ernor, which is set at a speed slightly higher than
the normal full load operating speed, acts as a pre-
emergency device to prevent the turbine overspeed-
ing and tripping out the overspeed gavernor in cake
the pressure governor fails or is out of service.

Constant Pressure Type
(Refer to Figure 15)
Disassembly and Assembly

The pressure governor consista easentially of the
following paris: housing, (A), within which is the
controlling diaphraqm; yoke (B), which contains the
adjusting spring (C) and the adjusiing screw (D).
Connection (E) at the top of the governor is con-
nected to the control pressure line. The control pres-
sure operates on the top of the diaphragm against
the adjusting spring (C;.) The pressure governor Is
fastened to adapter (802) through yoke (B), with set
screwa. Adapter (802) is bolted to bracket (801).
which in turn Is bolted and doweled to the sleam
chest govamor valve cover assembly. Stem (F) is
guided in bushing (803), which is pressed into
adapter (802). Any movement of stem (F) i8 trans-
mitted through connection (807) to blocks (808) to bell
crank (804), and then from the bell crank through
pin (677) and connection (654) to the governor valve
stom and valve. Bell orank (804) {s pivoted on
shoulder bolt (805) in bracket (801).

Parts are assembled on stem (F) in the following
order: Jam nuts (325), connection (807), upper spring
seat (809), spring (810), spring (B811), lower spring
seat (809), and lawer jam nuts (325). Blocka (806) axe
assembled in upper axm of bell cremk (804). To
mount the preasure governor with ad
to bracket (801), alide stem (F) into the slot in the top
of bracket (801) and gquide blocke (808) into connac-
tion (807) and bolt agctpter (802) to the top face of
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ter (802) on’

bracket (801). Disassembly of the mechanism is ac-
complished in tha reverse order,

ADJUSITMENTS AND CLEARANCES

To adjust the pressure gavernor, proceed as
follows:

1. With the turbine atanding still and without con-
trolling pressure on the pressure governor, put
sufficient compression on spring (C) to force the
diaphragm to its uppermost position.

2. Adjust upper jam nuts (825) until upper bell crank
arm (804) is approximately level and lock jam
nuts,

3. Rolease lower jom nuts (925) until springs (810
and 811) are free. Compress springs (810 and 811)
%" from free longth by means of jam nuts (925)
and set jam nuts up tight.

4. Releasa jam nut (946) on governor valve astem and
turn governor valve stem clockwise until the gov-
ernor valve is firmly on its seat. Mark the valve
stem where it emerges from follower (574). Turn
the governor valve stem counterclockwize until
this mark is 7/16" from the follower and lock it
In position with jam nut (946).

5. Release jam nut (348) and adjust set screw (812)
in the governor lever to give 1/16" clearance
between the end of tho set scraw and the face of
bell (crtg)xk (804). Lock set screw in place with jam
nut (948).

6. Start turbine up slowly withou! controlling pres-
sure on the pressure gavernor, Note the operation
of the Constant Speed Mechanical Governar.
When the turbine has reached full load, check the
speed. The & should be slightly higher them
the normal full load speed of the unit. (See Name-
plate.} Reduce the load gradually and note that
the set acrew (B812) in the end of the governor
lever contacts the face of ball crank (804) and thus
prevents the turbine overspeeding and tripping
out.

7. When starting the turbine under the control of the
pressure governor, bring the turbine up to speed
gradually on the throttle end adjust the control-
ling pressure as the speed increases. Applying
the controlling pressure to the pressure goveraor
suddenly, may result in damage to the pressure
governoy mechaniam. Continue this adjustment -
prc:cg;s;l until the desired operating conditions ars
roQc .

Note: The pressure governor is selected for each
apecific installation, thus construction details may

'vary for individual units. The pressure governor

shown and described in Figure 15 is the-diapbragm
type and is used for pump discharge pressures up to
100 pounds. When pump discharge pressures from
100 to 250 pounds are r od q piston t pros-
sure governor 1 used. When either of these two
types are unsatisfactory ond more accurata control
is desired, an air !ela}r diaphragm type is used. In
each case the overall function of the governar is the
same and complete information on the pressure gov-
ernor can be secured from instructions fumished by
the manufacturer.
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PARTS LIST E
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Fig. 15—Type “F Built-in Constant Pressure Pump Governor
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DIFFERENTIAL PRESSURE TYPE
(Refor to Figures 16)

DISASSEMBLY AND ASSEMSLY

Note: The pressure governor is selected for each
installation, thus construction details may vary for
each unit, For complete information on your install-
qmiion refer to instructions furnished by the mamufac-

er.

Tha differential pressure governor consists esgen-
tially of the same s ag tha conatant preasure gov-
arnar, The connection (E). at the top of th‘edpxessura
govemoy, is connected to the dlacharge side of the
pump and connection (J), on the underside of the
governor diaphragm, ia connected to the steam line.
Both of these connections ara made through needle
valvea ao shown. Both of thesa lines must be con-
nected by an equalizing line with a needle valve
(X). to protect the governor dicphragm against exces-
sive pressure on one side. The pressure differential
between the pump discharge pressure and the steam
line presaure operates the
adjusting spring (C).

The construction of the operating mechemism for
this type governcr is the same as that used for the
constant pressure governor. For disqasombly and
assembly of the differential pressure pump gover-

aphragm againat the

noy,. follow instructions as given for the conatant
Pressure pump governar.

ADJUSTMENTS AND CLEARANCES

The adjustment and clearances of the diHarential
ressure pump governcr is the same as that used
or the constant pressure pump governor, end the

same instructions and precqutions should be used
and followed.

To start up q turhine with a differential pressure
pump governor without the controlling pressures
on the pressure governor, follow the instructions as
given for the constant pressure pump governor.

When starting the turbine with « differential Fres-
suwe pump governor and under the control of the
pressure governar, apen the valve in the pump dis-
charge pressure contral line (E), open the equaliz-
ing valve (K), and close the valve in the steam
pressura control line (). When the pump dischuarge
pressure has réached the deasired setting, close tha
equalizing valve (K} and open the valve in the steam
pressure congol u&e g).“ld g: mapgianq tv;zl;lmo, tiho
aqualizing valve sho opaned anqg the other
two valves should be cloged.

These directions must he followed lo pravent dam-
age o the pump governar operating mechanism.

WQOQDWARD GOVERNOR
{Refer ta Figure 17)

This governor ia used when close speed requlation
is required, such as for paper machine drives. The
govemoy proper ‘is self-contained and iz mannted on
a housing (1001) which ia fastened to the bearing
cage. It io driven at veduced speed from the turhine
shatft by means of a worm and worm wheel and is
connected to the governor valve through suitable
linkage. It can be equipped with @ motor spoed
chanqer when desired. For complate information on
the governor, refer to instructions furnished by the
manufacturer. Figure 17 shows the mounting and ar-
rangament of the linkage.

The governor has its own self<ontained oiling
system and the main turbine lubrication systam pro-
vides far olling the woerm and worm wheel drive.

It Is necessary to adjust rod end of governor so
that governor serve-motar spring has %" initial cem-
presaion when rod end is connected to linkage. This
asgures that governor valve will be clogsed at all
timea when in shut-down position régardless of lost
motion or possible wear in the linkage.

. The warm (1004) and worm whesl (1007) aye ad-
justed for tooth contact by means of shims (1018 to

32

1022 inclusive) between governor assembly and
housing (1001). Proper worm and worm whesl back-
lash (.006") ia obtained by moving governor assem-
bly transversely and doweling governor assembly
to housing.

The aperation of the govarnor is such that with
increased speed the governor weights move out and
result in downward movement of governor tod end,
which movement iz transmiited through linkage to
clese the governar valve. Decrease in turbine :
results in upward movement of sod ond and open.
Ing governor valve until equilibrium conditions are

obtained,

The use of starting lever (1032) is required in order
to open governor valve to admit atecm 10 steam ring
for starting. This ia done by lifting on starting lever
unti] turbine speed ia sufficlently high for the gaver
nor to take aver.

Noedle bearings of linkage are lubricated with
high temperature grease through alemite fittings
provided. Kesp all lock nuts tight and do not tamper
with the adjustmaent unless abaclutely necessary. U
neces to disconnect or disasaemble the uakmie.
be careful to mark the setlings so that they can be
restored to their origingl position.
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SOLENOID OPERATED TRIPS
(Refer ta Figures 18, 19, 20 and 1))

These remotely coutrolled electrical trips are a
modification applied to the standard turbine. The
ahove fiqures show the mechanism of the various
arrangements that can be furnished. The energized
or de-energized coil (as specified) actuates the trip
laver, thus closing the overspeed trip valve.
overs trip valve must be manually reset before
the turbine is restarted,

Figure 18 shows the push type non-explosion
-solenaid designed to trip when de-energized.
F;m e 19 shows the pull type non-explosion proof
solenoid designed to tgg when energized. In both
cases the solencid assembly (841) is bolted to bracket
(842) which in turn is bolted to the steam end bear-
Ing case. Sprinmem (843) is pinned (844) to the gole-
uoid plunger. (846) is fastened to the end of
spring seat (843) which engaqges the welded pin on
latch (847) when energized or de-energized. The sele-
noid plunger works ageinst the spring (845).

In the push type (Figqure 18}, when the solenoid is
ener , tha solenoid plunger extends the tension
spring (845) maintaining latch (847) in the reset posi-
tion. Whaen the solenoid is de-energized, spring (845)
returng the solencid plunger to the left and moves
latch (847) to the tripped position.

In the pull type (Figure 19), when the solenoid is
de-energized, the latch (847) is in the reset position.
The solencid plunger is held in the reset posttion by
compression spring (845), and its proper outward
position is adjusted by screw (850}, When the sole-
noid is energized, the solenoid plunger is pulled to
the left against the compression of spring (845), and
the latch (847) is moved to the tripped position.

Figure 20 shows the pull typa explosion proot
solenoid dest‘;ﬁned.to trip when energized. igure 21
shows the pull type explosion proot dasiqneg‘t‘; trip
when de-energized. In both cases the solencid as
sembly (1351) is bolted to support (851) which in tum
is bolted to the baseplate or foundation. Spring seat
(843) is fastened to the solenoid plunger through
stem (852). Link (846) is also fastened to stem (852)
which eagaqea the welded pin on latch (847) when
energlzed or de-onergizad. The nolencid plunger
works against spring (845), When the solenoid (Fig-
ure 20) is do-enargized, the latch (847) ig in the reaet
position. The ‘solenoild plunger ig held in the reset
position by compression apring (845) and its proper
ocutward position is adjusted by nuts (855) on stem
(852), When the solenocid a8 energized, the solencid
plunger is pulled to the left agailnst compreasion
spring (845) ond the latch (B47) is moved to the
tripped posaition.

When the solenoid (Figure 21) is energized, the
latch (847) iz in the reset position. When the saloneid
is de-energized, the solencid plun%erjg pulled to the
right by compression spring (845) and against the
welded pin on lever (856). Lever (856) ia fulcrumed
by ahoulder holt (857), making a reverse acting link-
age to engage pin on latch (847), moving it to the
tripped position. .

The figures clearly show the adjustments and re-
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quired zetiings for all types of solenaids. The proper
softings are made and held in place by jam uuts
{849) and nuta (B55).

All solenoids hava a stroke of 1%" and when ad.
justing for the required asettings, make certatin that
the solenoid plunger is at the extreme end of its
stroke or in {ts seated position. This is important
becquse if the plunger is not in its seated posilion,
excessively high currents will be drawn which will
result in a burned out solencid.

When a mator or hand-operated speed changer is
used, which necessitates using « different bracket
and lateh, the setting dimension between the welded
pin and link is %" instead of 7%A".

EXHAUST PRESSURE TRIP
{Rofer to Figure 22)

- -The exhauat c?teasure trip is a modification applied
to the standard turbine. Figure 22 shows the general
arrangement. When the turbine exhaust pressure ex-
ceeds a predetermined value, the mechanisam closes
the ovexgspead valve and stops the steam flow to the
turbine. Steam to the operating cylinder comes from
the turbine casing, through the relief valve which dis-
charges into the operating cylinder and forces the
piaton to-the left until the discharge port in the cyl-
inder is uncovered. This action moves the latch lever
to the left and trips the averapeed valve.

Tha mechanism qesembly is supported by bracket
(860) which is bolted to the bearing case cap (536) as
shown. Cylinder (861) is supported by and holted to
bracket (B60). Piston (862) strikes ¢ross-pin (863)
which is attached to yoke (864) and held in place by
retaining rings (873). Yoke (884) is faateneg to Unk
(866) by set screw (865). Jam nuts (925) lock yoke
1884) in ponition. Link (866) engages latch laver (935)
through the pin attached to it.

Adjustment of the mechanism is to be made as
follows: With latch lever (335) in the unlatched ar
tripped position, adjust set screw (865) so that it ia
against cylinder (861) and there is a clearance of
1/16” between the resetting lever (327) kmife edge
and the striking face of latch lever (935). Then with
latch lover (335) in the latched or rest position, adjust
gosiﬁon of yoke (B64), with jam nuts (325), to give

/16" clearance at “A" as shown. In making thig ad.:
justment, the previous adjustment of sot scrow (885)
should not be disturbed, It should be moted fhat in
some cases, it may be nece to increqse the
clearance at “A” to compensate for mamufacturing
tolerances to get satisfactory operation.

The p!piulql; from the outlet of the relief valve.to
* tho inlet of the aparating cylinder, is fumished with
a 1/16” drain hole at the law point of the piping to
svent accumulation of water in the line. drain
ole is to be kopt opan at all times. The discharge
from the operating cylinder is to be connected to an
open drain.

Caution: It should be noted that this mechaniam
cannot be reset, after it has tripped, if the relief -
valve is discharging steam, {.e., while the exhaust
pressure s too high. .
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Section S Type BYRF Tanbine (Feavy Duty)

SECTION $

TYPE BYRH TURBINE (Heavy Duty)
(Refer 10 Figure 23)

This frame is a modification of the standard 2 BYR
frame and is used for heavy dutg. high exhauast pres-
sure units up to @ maximum of 250 peig. The casing
and packing cases ara apacially designed axtra
heavy construction made to withatand the high ex-
haust preasuraa omd tempergtures ond to seal the
shaft against steam leakage. Standard ateam cheats,
valves, govarnor parts, baarings, bearing cases, and
exhaqust pedestals are used with this frame. All mod-
ifications of the standard framas previously des-
cribed are alao adaptable to this heavy duty frame.
Refarence to Figure 23 will show that the general
arrangement and construction of this frame is simi-
iar to the standard frames. ;

Because of the high exhqust preasuyes and resul-
tant temperatures under which this frame operates,
particular precautiona ara taken to seal the steam
jointa of the cusing assembly. The casing assemblg
consiata of the steam end and exhauat end bolte
together through the vertical flange. For higher ex-
haust pressure this joint ia seal welded on the inside
10 assure a completely ateam tght joint. Once this
joint is made up there are no conditions under which
this fofnt should be broken. The caasing cover Is
bolted through the horizontal flange to the steam
ond and exhaust end. It should be noted that a 3, 16
s0ql groove is machined inte the cover flange and
this seal grcove ias fed by three tappaed connections
through which additional sealing compound is

forced Into the seal groove. The following procedure,

used at the factory in making up this herizontal jeint,
is sirongly recommended.

Anchor Packing Company “Turbo Seal-80" and
“Plastic Gasket No 337-1" made up in “Strings,” are
used in combination. The seal {aces of the harizontal
flange are coated with Turbo Seal-50 and a 3/18"
diameter thread of Plastic Gasket No. 337-1 1§ placed
in the aeal groove of the cover flange {ace. Aftar the
joint has heen pulled up tight and put under steam
grensum and temperature, additional Plasic Gaskat

o. 337-1 in q pressura gun is forcad into the seal
groove through the three tapped holes in the cover
flange to force out any entrained air and to insure
a continuous geal. Qur experience shows that this
procedure results {n a trouble-free, exceptionally
steam tight joint.

Anchor Packing Company sealing compounds
and pressure guns for their application, may be pur
chased directly from the Elliott Company. If these
racommonded segling campounds are not available,
a high grade steam sealing compound, applied in
accordance with manufocturers’ recommendations,
can be used to obtain g satisfactory steam lght joint,

The general arrangsment of packing cases and
carbon rings ia similar to the standard line but are
specially designed extra heqvy construction to with-
stand and seal againat the high exhaust preasures.
The procedure previously outlined for removing
packing cases and carbon rings (Section 2—Pack-
ing Cases and Carbon Rings) should be followed.
This section also gives the instructions for making
up the packing case vertical and horizontal flange
ateam joints. It shounld be noted that a total of eight
carbon rings are always usad in each packing case.
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SECTION 6
OPERATING AND MAINTENANCE HINTS

Your turbine was completely checked at the fac-
tary and was shipped in pertect © ing condition.
The following brief notes are added for handy quick
reference U your turbine is not operating properly.

VIBRATION — Should your turbine begin to vi-
brate, the caquse may be: N
1. Misaligment with driven machine.

2, Worn bearing liners having excessive clearance.
Bearing liners should be replaced. ;

3. Wom coupling developing play. i coupling is o
a type which connot be repaired, it should be
roplaced. _.

4. Tight carbon rings. In refitting, these rings xn:s
have been mads light on the ahaft. Recommend
cold clearance between rings and shaft must be
maintained. Old rings may be carefully rebored
or raw rings should be inatalled.

5. Shaft misalignment. This is most likely caused by
excasgive steam Inlet or exhaust piping strains.
Correct piping ta relieve strains and realign unit.

8. Unbalanced rotor. This occurg it buckets or
shrouds have been damaged. If damage cannot
be corrected readily, the rotor should be returned
to the factory for rebhucketing and rebalancing.
Nanuniform scale deposits and incrustations fram
dirty steam conditions may also cause rotor un-
balance.

7. Clogged carbon ring grooves In packing case.
Dismanutle and clean.

GOVERNOR HUNTING — Should the gevernor
hunt, the cause may be: ]

1. Wom or sticking governor ports. Dismantle the
overnor and clean all parts and inspect for wear.
Jorn parts should be replacad.

2. Wom or aticking governor linkage. Dismantle
and clean all parts and inspect for wear. Worn
parts should be replaced.

4. Sticking governor valve stem. Valve stem pack-
Ing may ba fouled or drown up too tight or stem
may be coqted with scale from boiler compounda.
Dismantle, clean and inapect all parta. Clean
valve stem and replace stem packing.

4. Leaky govemnor valve. This may be coused by
scale depoaits or other forelgn matter. Remave
valve and remove scale from valve and valve
seat. Particular caye musat be token not to damage
seats. Valve may also leak due to improper gov.
ernar adjustment. -

5. Alr tapped in the em on 6il operated gover-
nors. Release through air vent connection.
OVERSPEEDING—The overspeed trip shutting the

turbine down is not positive evidence of overapeed-

ing. Improper adjustment of the overspeed trip will
cquse the turbine to trip out. Dismantle the governar,
clean aud check for amooth operation withoul bind-
ing. Rasat governor and linkage and check trippin
speed with an accurcate tachometer. If tripping upaog
ia 10% or more gbove the maximum operating apeed,
the following should he checked:

l. Governor valve stem for aticking and binding.

3. Tightneas of governor valve and sect. (Does the
valve leqk?)

3. Will speed governor cloas governor valve with
some travel lelt in the governer.

OVERSPEED TRIP SHUTS TURBINE DOWN AT ABOUT
NORMAL SPEED—This may be due to the following:
1. Clearance betwaeen trip pin and plunger assem-

bly tco amall. Adjust to recommended clearanca.
2. Wom knife edges on resetting and laich levers.

Remove and raplace.

3 I::gopex adjustment of overspeed trip. Reaet and
lock in place. ‘

4. Excesaive vibration. _
QVERSPEED TRIP DOES NOT FUNCTION AT 10%

OVERSPEED—This may bhe due to the following:

1. Trp pin qasembly bound and gummed up. Re-
move, clean, and readjust. . g

2. Clearance between %ip pin and plunger agsem-
bly excossive. Inspect parts for weay, if wom re-
place. Adjust to recommended clsarance.
QVERSPEED TRIP FUNCTIONS PROPERLY BUT

VALVE DOES NOT CLOSE — This may be due to the

following:

1. Valve stem sticking and binding. Remove, clean,
and inspect. Stem may have bean bhent. Stem and
bushing may be warn giving excessive clearances
and insufficient guiding. Stem may be binding.
due to scale deposited from boiler compounda.

2. Latch lever may ha corroded or may have too
much engagement. Clean and readjuat.

CARBON RING GLAND LEAKAGE — This may be
due to the following:

1. Broken or damaged rings on assembly, Remove,
inspect, and replace.

2. Warn rings. In an emergency this can be corrected
by removing « small amount from the ends of
eqch ring aegment. At best, this procedura is onl
a “patch up” amrangement. Recommend install
ing new rings.

3. Leakage may be hatween Iing face und corren-
ponding face In the packing case. This {8 usually

caused by dist or acale from boiler compound or

jolnt aed{nq compound. Clean faces but do not
damage surfaces.

VALVE STEM LEAKAGE—I ateam leakage past the
emesgancy valve stem when valve is open is objec.
tiongble, it may ba due to lx:{:xopex seating of the
cuxiliary seal at the bottam of the stem quide or it
may be due to a restricted leakoif pipe where a sitem
leakoff i vsed. Leakotf pipes should he of ample
size and open 10 gtmosphere. i steam leakaga in-
creasen, it is due to wear of stem or bushing. Replace
worn parts. Steam leak paat the constant speed gov-
emor valva stem is caused by warn or incorrect
packing. Replaea, using correct packing.

EXCESSIVE BEARING WEAR—This may be due to
the follawing:

1. Lack of proper lubrication. On ring oiled bearings,
it oil rings are not a true circle, rings will not
¢ sufficient oil to the bearings. o, i ofl
level is not as prescribed. oil rings will not carry
sufficient oil to the bearings. On feyced feed beaz-
ings, dirt and obatyuctions in the cil feed lines
cquse lack of lubrication.

2. Excessive rotor vibration may pound out the bear-
ings. The unit should be kept in balance and run-
ning smocthly at all times.
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STAYE  CITY EQET MODEL SER 4 STATUS
NORTHERN CHEM )
ME SEARSPORT M1 NCT —RIE/58 NO
ME SEARSPORT YR CYR B2135-1 NO
ME ~ SEARSPORT YR CYR B2135-2 NO
ME = SEARSPORT YR CYR R2074 NO
ME SEARSPORT YR CYR R2075 NO
ME T SEARSPORT YR BI4 R2075G NO
ME — SEARSPORT YR CYR R2076 NO
ME SEARSPORT YR c2 R2076G NO
ME SEARSPORT YR AYR R2077-1 nNO
ME -~ SEARSPORT YR AYR R2077-2 NO
ME __ SEARSPORT YR BI-1 R2077G-1 NO
ME __ SEARSPORT YR BI-1 R2077G-2 NO
ME — SEARSPORT YR BYR R2351 NO
ME — SEARSPORT YR BI-2 R2351G NO
Units - This Customer: 14




