>

» N

Westinghouse Steam Turbines__ I'B. 6290

GOVERNOR

(Transformer Type)

In order to simplify the description, this type of governor can con-
venlently be divided into three parts, each of which has a definite function.
These parts are:

(1) Governing impeller which 1s mounted onthe turblme shaft and when sup-
plied with o1l discharges at a pressure whichg uaries as the square of
the speed, thus glving a positive governing medlum.

(2) The governor transformer which magnifiles the'melatively small pressure
changes dellvered by the impeller into larpger |pressure changes which
are utilized to actuate the relay of the_serwo-motor.

(3) The servo-motor which operates the govérning (steam inlet) valves.

The governing lmpeller and also the main oll pump lmpeller are shown
i1n Figure 1. The governor transformer amd “the/servo-motor are combined 1n
a single housing as shown 1n Figure 2. TheWhtransformer 1s shown 1n Section
B-B-B-B, whille the servo-motor 1s shown inWSec¢tion A-A. ,Figures 3, 4, and
5 are added to show more clearly the detall™eonstruction of the various parts.

No gasket 18 used between thewgovernor housing ™" and the thrust
bearing houslng cover.

Oil Impellers

Filgure 1 shows the arrangemeént of the two lmpellers which are se-
cured on the turbline shaft between the thrust bearing and the overspeed trip
mechanism. The 1lmpeller on theWleft, Item 5, serves asthe main oll pump and
supplies all the o0ll requirements@while the turblne 1s operating at normal
speed. It 1s of the conventlionalycentrifugal type with efficient character-
1stics and discharges at a/pressure of approximately 100 1bs/1n2 gauge at
normal operating speed. Th®sl impeller 1snot self-priming. While operating
at normal speed, 1ts sucti®h Is'supplied by an ejector which utllizes a part
of the high pressure o0ll firom the lmpeller discharge as the operating medium.
During the starting perled,wthls impeller suctlon 1s supplied by theauxiliary
01l pump.

The ejector,is “@esigned to handle all oll required for lubrication
and the normal leakage. The servo-motor operating plston discharges directly
Into the 1mpeller guction line and, therefore, does not add load to the ejec-
tor. The slze of the _ejector nozzle and the quality of oll handled by 1t
are the factors which determine 1ts discharge pressure. Consequently, after
the turbilne 1s installed and running under normal operating conditions, this
pressure shoul@, remaln constant. Any decrease 1nthe discharge pressure 1in-
dicates an Ancrefse 1n leakage inthe system and i1f 1t should drop to 4 1lbs.
ﬁuge or 1lgss,/ the 1mpeller oll seal rings should be 1nspected and replaced

worn.

The governling impeller 1s made 1integrally with the overspeed trip
body. It consists merely of an inclined hole drilled in the body "11". As
shown 1n the®1llustration, this hole 1s placed so that one end opens 1nto
the chamber "X" while the other end opens into the drain chamber.

An orifice plug admits a small quantity of high pressure oill from
the/fadn, pump discharge into the annular chamber "X" and maintains a small
flowN\through the impeller hole to the drain chamber. With the impeller "11"
rota@ting, the centrifugal force of the oll in that half of the hole between
the “chamber "X" and the axis of the impeller, opposes the flow through the
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Governor

hole and maintains in the chamber "X" a pressure which varies as the sduare
of the turbine speed (at normal speed this pressure 1sabout 40 1bs/in8)< In
other words, thils 1mpeller acts as a rellef valve, malntalning a pressure
corresponding to the centrifugal force of the column of oll in the impeller
hole and by-passing to the draln any excess oll supplied through thetoriflice
above that required to maintain the pressure in chamber "X".

The chamber "X" 1s connected to the governor tramsfofmer and the
pressure changes 1n this chamber produced by speed changes Wgconstitute the
governlng forces which control the valve servo-motor. If gbhe turbine speed
increases, this pressure in chamber "X" increases, and if it/ décreases, this
pressure decreases.

It 1s important to check the pressure in chamber)"X" when testing
the overspeed trip mechanism by overspeeding the turbine.®¥If a gradual drop
in this pressure 1s noticed at subsequent tests (at @dentical speeds) 1t is
an indication of elther excessive wear In the sleeve "22" or gradual plugging
of the supply orifice.

Governor Transformer

As stated above, this mechanism (shown™n Fig. 2, Section B-B-B-B),
1s 1n reality a pressure transformer which magnlfies the relatively weak
pressure changes which are recelved from thefgoverning impeller 1nto pres-
sure changes sufflclently strong to actuate theyrelay of the valve servo-
motor.

Its principal parts are: The flexible metal bellows "75", the load
spring "79", and the cup valve "92". _Governing oll at the pressure deliv-
ered by the governihg 1mpeller enter8 the chamber around and below the bel-
lows "75", thus exerting an upward £orge on the annular area of the plate
which forms 1ts lower support. Thls “force 1s opposed by the tenslion spring
"79", which exerts a downward force%Wen the bellows.

The cup valve "92" mounted Yon the spring bolt "77" controls the
secondary governing oll pressure. (High pressure oll 1s admitted to the cen-
tral chamber of the cup valve s€atq"93" through an orifice. The force exerted
on the cup valve varles the,flow of oll from this chamber to the drain and
thus determines the secondary,go¥erning oil pressure "Z" existing in the cen-
tral chamber of the seat. Thls “secondary governing oll pressure 1s trans-
mitted to the servo-motorp,relay piston and cup valve "65" to control the
servo-motor relay.

From the abovellt can readlly be seen that upward movement of the
cup valve decreases the_amount of high pressure oll passing to drain, thereby
increasing the secondafy, governing pressure "Z". Conversely, downward move-
ment of the cup valwve ‘increases the amount of high pressure oll passing to
drain thereby decreaSing the secondary governing pressure "Z". In following
the operation of /thls méchanism 1t 1s important to bear 1n mind that what-
ever pressure "Z" existys in the central chamber of the cup valve seat "93"
1s transmitted also tg the chamber above the servo-motor relay plston and
cup valve "65", and ‘@ny change in this pressure results in a change in the
force acting downward on the top of the relay "29".

As shown 1n the 1llustration, the cup valve "92" merely rests upon
the upper spring seat bolt. If the governing oll pressure under the bellows
"75" decreages} the spring moves the bellows plate downward and the cup valve
"92" followsN\downward due to the pressure "Z" acting above it. If the gov-
erning o1l pFessure under the bellows becomes great enough to overcome the
spring, ,the, bellows plate and cup valve move upward. The upward force of
the governing o1l below the bellows "75" must balance the downward force of
the sp¥img) "79", plus the downward force "Z" of the o1l acting downward on
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(Governor

the cup valve, and any movement of the cup valve changes thé old pressure
"Z" above 1t so as to re-establish this balance.

It should be noted that the change in secondary governing oll pres-
sure "2" 1s dependent upon the ratio of the effective areas of the annulus
at the bottom of the bellows and that at the top of the cup valve. For ex-
ample, 1f the annular area at the bellows 1s taken as 10¢8q. 1in. and the an-
nular area at the top of the cup valve as 1 sq. 1n.,an(lncrease of 1 1b. oll
pressure below the bellows will produce &a 10 1b. inéreasefin pressure "Z"
i1n order to malntain the cup valve 1n a balanced state. This 1s the principle
by means of which the comparatively small pressure/chamges produced by the
governing 1impeller are magnified so as to obtaln large pressure changes to
actuate the servo-motor.

An o1l filter 1s used 1n the Hp. oll supply to the transformer cup
valve (shown 1in Figure 2, Section B-B-B-B). THe“filter body 1s an integral
part of the transformer relay body "99". The filter element "97" consists
of a stack of round, thin, perforated discs, gach'ne separated from the other
by a very thin spacer, the thickness of the/spacer determining the flneness
of filtration. 011l enters the cartridge from the outside, passes through
the spaces, goes up through the 1nterilor,of the discs and out to the dis-
charge. These discs are assembled with statlenary cleaning fingers so that
revolving the handle "37" scrapes the é&rFtridge clean. The solid matter drops
and settles to the bottom of the bodje,A%rellef valve 18 lncorporated 1n the
filter unit to prevent fallure of thewell “supply 1f the fllter cartridge
should become fouled. To keep the fllter®clean the handle should be turned
frequently, when the unit 1s first put 1n service and following any major
overhaul. Thereafter, once a weekgsheuld be sufficlent.

A check valve "46" (gh6wn ‘4t Section D-D of Figure 2) 1s placed
between the auxillary oll pump discharge to the governor and the 1impeller
discharge. Thils check 1s necesgs&ry 1n order for the auxiliary pumptomain-
tain a pressure 1n the governer to keep the governing valves opem during the
starting perilods.

Governing Valve Servo-Motor

The governing valvé) servo-motor (shown most clearly in Section A-A,
Figure 2) consists of ®he “eperating piston "7" which 1s controlled by a dou-
ble relay mechanism. TheWupper end of the operating piston rod 1s connected
to the governing valves), by means of a lever which 18 fulcrumed so that down-
ward movement of the)plston opens the valves and upward movement closes them.

The princ¢lpad parts of the relay mechanism are: The main relay
"29", the relay piston/and the cup valve "65" and the spring "62". As shown
in Figure 2, a sm&8dl hole drilled 1n the top of the maln relay connects the
high pressure oill Anlet to the chamber above the relay. Also, the central
hole through “he “entire length of the maln relay connects this chamber above
1t to the drain.®The cup valve seats on top of the relay around the hole
which leads to’the dralin. The small orifice from the high pressure oill sup-
ply bulldstup’'a pressure 1n the chamber above the relay. The cup valve con-
trols the flow,6f oll from this chamber to the drain, thereby controlling the
pressure so as to just balance the upward force of the spring "31", and caus-
es the maln relay to move instantly as the cup valve 1s moved by the second-
ary governing pressure changes on the piston "65". Since there 1s a contin-
uous flhow of oll through the orifice 1n the relay bushing to the chamber above
the relay, there willl be also a continuous flow through the cup valve to the
drain“imworder to malntain a balanced relay. Therefore, 1t 1s evident that
upward,movement of the cup valve 1ncreases the flow through 1t to the drain,
thereby decreasing the pressure above the relay. Conversely, downward move-
menty,0f the cup valve decreases the flow through 1t to drain thereby Increas-
ingh\the pressure above the relay. These pressure changes above the relay,
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together with the spring force below 1t, cause the relay tofollow &1l move-
ments of the cup valve %within a few thousandths of an inch), thusiglving
practically the same results as though they were connected to each other.

The secondary governing oll pressure "Z2" delivered by the trans-
former 1s admitted to the chamber above the piston "65" and exerts a force
tending to move the plston downward. This force 1s opposed by the compres-
sion spring "62" which tends to move the piston and cup valvewpward. There-
fore, any change 1n the secondary governing oll pressure &ahove®the pilston
results 1n movement of the cup valve which, 1in turn, contrels“the pressure
above the maln relay.

The sleeve "63" flexlbly connects the piston "65"%to the operating
piston follow-up lever "17" which 1s fulcrumed so thaty,following any change
in speed and pressure "Z", the resultin% operating plstongmovement lncreases
or decreases the compression of spring '62" until 1t/ balances the change 1n
pressure "Z" thereby returning the piston and cup vAlve and hence the relay
to 1ts neutral position.

With the turblne carrylng a constantihload, /the relay will be 1in a
neutral position. In this position, the downwardyforce of the oll pressure
acting above the piston "65" 1s just balanced by\thé upward force of the
spring "62", and there will be no movement of thelcup valve. Likewise, the
main relay "29" will be just balanced by the deéwnward force of the oll on top
of 1t and the upward force of the compressionyspring "31" at the bottom.

Assuming that the mechanlism 1s _in“eperation, the followlng outlines
a complete cycle of control:

If the load 1increases, thel turbime speed decreases and the govern-
ing 01l pressure below the transformer/bellows "75" decreases, thusallowing
the tension spring "79" to move the W%gansformer cup valve downward. Down-
ward movement of thils cup valve passes ‘more oll to the draln chamber, thus
decreasing the secondary governing,ollypressure "Z". With the pressure "2"
decreased, the existing force of [theWell pressure below the bellows agailn
balances the pressure ahove the cup valve.

The decreased secondary governing pressure "Z" thus established by
the transformer cup valve, has, “‘at’ the same time, decreased the downward
force on the piston "65", thiis ‘allowing the spring "62" to move the piston
and cup valve upward. This“upward movement of the cup valve 1ncreases the
flow of oll from the chamber above the main relay to the drain. This de-
creases the pressure aboyer the’ relay "29", thereby allowing the spring "31"
to move 1t upward. Upward movement of thils relay admits high pressure oill
above the operating plstom,and connects the space below todrain. The oper-
ating piston, therefore, moves downward, thus opening the governlng valves.
This downward movement ©f /the piston, acting through the follow-up lever "17"
moves the sleeve "6%Y dowhward, decreasing the compression of spring "62" un-
t1l the decreased sprlng force balances the decreased pressure "Z" above the
piston "65", thereby returning the piston cup valve and relay "29" to their
neutral positionse

If the load decreases, the turblne speed 1ncreases and the govern-
ing oll pressure acting below the transformer bellows "75" 1increases, thus
compressing the béllows and moving the cup valve "92" upward. Upward move-
ment of thisfcup valve increases the secondary governing oll pressure 'Z" un-
t1l 1ts foree 'at the top of the cup valve agaln balances the 1Increased force
due to the change of o0ll pressure below the bellows. At the same time, this
increased Pressure "Z" acting above the piston "65" moves the piston and cup
valve downwardft thus decreasing the flow of o0ll from the chamber above the
main relay="29" to the drain. This increases the pressure above the relay,

therebbymmoving 1t downward. Downward movement of thils relay admits high
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pressure oll below the operating plston and connects the space above to the
drain. The piston, therefore, moves upward, thus closing the goverming valves.
This upward movement of the piston, acting through thefollow-up lever "17",
allows the sleeve "63" and piston cup valve tomove upward thereby returning
the piston cup valve and relay "29" to thelr neutral positions.

From the above, 1t 1s seen that following any(movement of the relay,
the oPerating piston moves 1n the opposite directlon®, Theffollow-up lever,
item "17", which connects the piston rod and the cup_valve mechanism, 1s ful-
crumed on the bracket "25" so that, following any rélay,movement, the result-
ing piston movement changes the posltion of the cup)valve so as to returnthe
relay to 1ts neutral position until another changéylnwspeed (or load) occurs.

On large governors of this type the rellef wvalves (1items 2, 3, 5,
8 and 9) are provided in order toeliminate the pé98ibllity of excessive strain
being 1imposed on the governor and valve linkage. ThHese rellef valves areset
to open at a predetermlined pressure and 1f the Pressure of the operating oll
below the pilston reaches thils polnt the valyesWepen, thus by-passing the oill
to the upper side of the piston which 1s,open to drain.

In the event that the turbilne overspeed trip mechanism functions
the governing valve emergency trip (dé§emibed in a separate leaflet) admits
high pressure oll above the piston and, Gup valve "65" through suitable pas-
sages (as shown 1n view Q, Figure 3).J3ThiS high pressure oll causes the op-
erating mechanism to close the goveraningwalves instantly.

Speed Chan ger

The hand or motor ope¥ated, S8peed changer, by means of which the
speed (or load) can be varled4y 18 shown in Figure 2, Section B-B-B-B, and in
detall 1in Figure 5. The desired changes are accomplished by changing the
tension of the transformer Spring,"79". From the description glven above,
1t 1s obvious that 1ncreasing the tenslon of this spring lncreases the tur-
bine speed (or load) and defrdasing the tension of this springdecreases the
turbine speed (or load). Referring to Figure "5"  the principal parts of the
speed changer are: The hamdwhéel "18", sleeve "15", wormwheel "14" and stem
"4", The stem "4" 1s thread8d in the sleeve "15". The sleeve, however, is
held against axial movement, by the housing and the stem 1s held against ro-
tation by the key "5".¢ Therefore, when the handwheel "18", which is attached
to the sleeve, 1s rotated, the sleeve rotates, thereby movin% the stem axl1-
ally. When the mechdnism, is motor operated, the worm wheel "14" drives the
sleeve "15" through.a feiction clutch formed by the plate "13" and compress-
ion spring "10".

The end™of the stem "4" carries a roller which rides against the

rocker arm "85"( (shown in view "M" of Figure 3). This rocker arm 1is ful-
crumed in thé%housdfig and carriles two fingers "86" which ride upon shoulders
on the tran§former spring adjusting screw "81". Therefore, movement of the

speed changer/stem to the left (as viewed 1in the 1llustration) 1lowers the
spring adjustlng screw, thereby lncreasing the tenslon of the spring and hence
the speed of “th€e turblne. Conversely, movement of the speed changer stem to
the right allows the adjusting screw to rise, thereby decreasing the tenslon
In the spring and decreasling the turblne speed.

For comparatively large speed range adjustments, a supplementary
mechanism can be provided as shown in view "N", Figure 3. The shaft "5gh
forms“@"worm gear which meshes with a similar gear '59"carried on the lower
endfof, the transformer spring adjusting screw. Therefore, rotating the shaft
"58%, which can be done manually by means of handwheel "55", rotates the ad-
ji8ting screw within the spring nut "82", thereby increasing or decreasing
theN\tension of the spring "79" as desired. On the large machines, this mech-

anlsm 1s used as a convenlent means of overspeeding the turblne for the purpose
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of checking the adjustment of the overspeed tripmechanism. On those ma&chines
which require only a8 normal speed changer range and on which this supple-
mentary speed changer 1snot required for the overspeed tests, the parts shown
in view "N" are omitted.

Adjustments

The governor 1s thoroughly tested and adjusted at the factory and
should operate satlsfactorlly as recelved. However, when TreassSembling the
parts after an 1inspection or if 1t should become necessarysto c¢heck the ac-
curacy of the adjustments, the following points should be/ noted:

Before starting these adjustments, the supplementary speed changer
stops QItems "80" and "8%") should be assembled at thetopdnd bottom of the
screw "81" as shown in full 1lines.

Follow-Up Lever Mechanism (Refer to Figure 2)

1. If the follow-up lever "17" is dismantled, At ™s important to re-
assemble the fulcrum pin "21" in the s@me hole as found originally,
in order to malntain the same re%ulation. Changing the fulcrum pin
so as to increase the sleeve "63" (or relay) movement per unit of
piston movement wlll 1lncrease the regulatdion and vice versa.

2. Adjust the adjusting bolt "23-A" soi that, the valves are wide open
with approximately 10 1lbs. pressure, acting downward on the piston
"65" . This can be done as follows:

On turbilnes wilthout exhaust pressure or extraction pressure reg-
ulators, hold the turblnelspeed“at normal by means of the throttle
valve. Adjust the speed{ changer toget 10 1lbs. minimum secondary
governing oll pressure above the relay piston "65", and then ad-
just the bolt "23-A" unt®l tHe valves are just wide open.

Main Speed Changer (Refer to Figure 5)

3. Turn the speed changer fiandwheel in the "Decrease" direction until
it strikes its stop,

4. Adjust the supplementaryaspeed changer handwheel "55" (Fig. 3) to
maintain a speed pof, 8% below normal.

5. Turn the maln speed changer handwheel 1n the "Increase" direction
and (holding the(speed at normal RPM by means of the throttle valve)
contlnue movement“weff the speed changer until all valves are wideopen.

6. This 1s the, fuld load position of the speed changer. Set the stop
"19" (Fig. 59%ag&1nst the handwheel hub and lock it in place.

T. Shut down the unit.

Supplementary Speed Changer (Refer to Figure 3)

8. The low speed 1limit of the sup?lementary speed changer 1s now estab-
lished by Setting the stop "80" agalnst the top of nut "82".

The only method of determining the distance stop "80" must be
moved down 1s to count the number of turns required to bring it a-
gaInst the nut in 1ts present locatlion. Therefore, turn the supple-
mentary handwheel "55" in the "Decrease" direction, counting the
t@rna, until stop "80" strikes the nut.
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Then the number of handwheel turns multiplied by 3/8 Bives the
number of turns stop "80" must be moved downward on thewgerew "81".
Dismantle the mechanism and maske this change. Then reassemble.
9. Put the unit 1n operation with no load.

Ad just the supplementary speed changer to 1£Sgbkow speed limit.

Adjust the maln speed changer to malntaln nermal speed.

10. By means of the supplementary speed changer,( Ancrease the speed to
12% above normal. (It 1s necessary to hold, the joverspeed trip valve
shut 1n order to reach 12% above.) Then shutydown, and set the high
speed 1imit stop "84" against the bottom 6f nut "82".

Note: -

If these adjustments do not glvegbhe“desired range, changestops
"80" and "84" accordingly. Onefturtivof the stop on screw "81"
changes the speed range approxlmatel . _One turn of handwheel
55" changes the speed approximately 3 of 1%.

The above adjustments gilve a ‘l12%™everspeed on the supplementary
speed changer plus an additional 6 or {J% On,the main speed changer. Since
12% 1s the maximum overspeed that shouldybe, used, it 1s of utmost importance
to have the main speed changer in its,mid Cor no load) position whenever us-
ing the supplementary changer for checking overspeed. -

Likewlse, 1t 1s necessary to have the supplementary speed changer
in its low speed 1imit of traved whenever the unit 1s 1n normal operation
Otherwlse, the maln speed changer awill not give 1ts normal range of load con-
trol.

If 1t 1s necessary to govern at speeds less than 8% below normal,
the stop "80" should be moved upward on the screw "81", bearing inmind that
one turn changes the speed range, approximately 2%.

If the governor {1s not equipped with a supplementary speed"chang-
er, the adjustment underqgst&p’S 1s obtained by turning the screw "81" di-
rectly. Then steps 8 t@ 10nhInclusive do not apply.

The following,list has been compiled to facilitate ordering spare
or renewal parts by isttem humber and name, together with the serilal number of
the turbine:

FIGURE 1

Item
No. Name

Main Pump Impeller Discharge Guide (In Halves)
Main Pump Impeller Suctlon Guilde (In Halves)
011 Seal Ring (Large)

Main Pump Impeller Wearilng Ring

Main Pump Impeller

011 Seal Ring (Small)

Main Pump Impeller Key

011 Seal Packing Ring

Governor Impeller Casing (In Halves)
Governor Impeller Casing Baffle (In Halves)
Governor Impeller and Overspeed Trlp Body
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Governor
011 Seal
Governor
Governor
Governor
Governor
Governor

Governor

FIGURE 1 - Contilnued

Name

Impeller Seal Sleeve

Packing R
Impeller
Impeller
Impeller
Impeller
Impeller

ing

Inlet Control
Inlet Control
Inlet Control
Inlet Control
Inlet Control

FIGURE 2

Servo Motor Piston Rod Nut
Servo Motor Piston Relilef Valve
Servo Motor Plston Rellef Valve

Governor

Servo Motor

Cylinder

Servo Motor Piston
Servo Motor Pilston
Servo Motor Piston
Servo Motor Piston
Servo Motor Pilston
Servo Motor Piston

Servo Motor
Servo Motor

Piston Rellef Vailve

Ring

Rellef Vdalwve
Rellef Valve
Stop (Loweém,)
Rod

Gasket (1/32 Thick)
Governor Cylinder Lover
Servo Motor Piston Red Bushing (Upper)

Servo Motor Pistong01il3te Bushing

Servo Motor Relay/Feol®ow-up Lever (In Pairs)
Servo Motor Relay ‘Follow-up Lever Spacer Bolt
Governor Cylindér Cover Tap Bolt

Governor Cylinder Cpover Dowel
Servo Motor Reéelay*"Follow-up Lever Fulcrum Pin
011 Tube and (Connection

Servo Moter,Relay Piston Sleeve Ad justing Bolt Bushing

Orifice Body
Orifice Body, Cap
Orifice Stem
Orifice Stem Locknut
Orifice Stem Seat

Spring”Seat
Spring Retalner

Spring

Bushing

Piston Rod _Bushing (Lower)
Piston Rdd Stop”(Upper)

Servo MotoraReldy Piston Sleeve Adjusting Bolt
Servo Moter Relay Follow-up Lever Crosshead Bushing
Servo Motor Relay Follow-up Lever Bracket

Servo Motom,Relay Piston Sleeve Adjusting Bolt Key
Gasket#(1/32 Thick)

Seryvo Motor

ServopMotor Relay

Séervo Metor
Servo Metor

Servo Motor Relay
011 "Cleaner Extens
011 Cleaner Extens
011 Cleaner Extens
017 Cleaner Extens
011 Cleaner Extens

Servo Motor
Servo Motor
Servo Motor
Servo Motor
Servo Motor
Servo Motor

Relay Bushing
Relay Spring (Lower)

Spring Seat
ilon

Relay Cup Valve Seat

ion Spring Washer

lon Spring

lon Felt Washer

ion Pin

8

Relay Follow-up Lever Crosshead
Relay Follow-up Lever Ball Bearing
Relay Follow-up Lever Link Spacer
Relay Follow-up Lever Link Pin

Relay Follow-up Lever Link (In Pairs)
Relay Follow-up Lever Pin

0
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FIGURE 2 -~ Contilnued

Name

Valve
011 Tube (Complete)
Relilef Valve

Rellef Valve Stop
Gasket (1/32 Thick
Gasket (1/32 Thick
Gasket (1/32 Thick

FIGURE 3

Auxlliary Speed Changer Hand
Auxlliary Speed Changer Hand
Aux1llary Speed Changer Hand
Gasket (1/32 Thick)
Auxlliary Speed Changer Hand
Auxlllary Speed Changer Hand
Spring

Servo Motor Relay Piston and
Servo Motor Relay Piston @and
Servo Motor Relay Pistongand
Servo Motor Relay Piston and
Locknut

Pin

Piston Sleeve Cover

Bushing

Gasket (1/32 Thick)

Ball

Ball Seat

Servo Motor Relay (Plston and
Servo Motor RelayeStop

Ad justing
Ad justing
Ad justing

Ad justing
Ad'justing

Cup Valve
Cup Valve
Cup Valve
Cup Valve

Cup Valve

Transformen, Bellows (Complete)

Transformer Bellows Housing

Transformexn Bellows Spring Nut Bolt
Transformer Bellows Spring Nut (Upper)

Transformery,Bellows Spring

Bevel Gear Knob
Bevel Gear Locknut

Bevel Gear Sleeve
Bevel Gear gDriverg
Bevel Gear (Driven
Spring

Sleeve

Sleeve Ring

Housing

Auxilian§'Speed Changer Adjusting Screw Stop (Upper)
Transformer |Bellows Spring Adjusting Screw
AuxiliarysSpeed Changer Adjusting Screw Bushing
Transformer Bellows Spring Nut (Lower)
Aux11idry Speed Changer Adjusting Screw Stop (Lower)

Speed, Changer Rocker Arm

Speed Changer Rocker Arm Fingers
Auxlliary Speed Changer Hand Adjusting Bevel Gear Ratailner

FIGURE 4

Cap Valve Adjusting Screw

Cup Valve Adjusting Screw Spring

Cup Valve

Cup Valve Seat
Transformer Body
Plug

Gasket

Plug



Item
No.

97

99
100
101
102

O 0O OWJIT &=

Cuno Filter (Complete)
Gasket (1/32 Thick)

Copper Washer
Plug
Plug
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