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Westinghouse Steam Turbines—I'B, 6329

GOVERNOR
(TRANSFORMER TYPE)

In order to simplify the descriptlon, this type of governor can
convenlently be divided into three parts, each of which has a definite func-
tion. These parts are:

(1) Governing impeller which is mounted on the tur¥bisf® shaft and when
suppllied with oll, discharges at a pressurégwhich/varles as the
square of the speed, thus glving a positive gowerning medium.

(2) The governor transformer which magnifies the/rglatively small
pressure changes dellvered by the 1mpeller into larger pressure
changes which are utllized to actuate the Telay of the servo-motor.

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

The governing Impeller and also the madn oill pump 1impeller are
shown in Figure 1. The governor transformer gand the servo-motor are com-
bined 1n a single housing as shown 1n Figure( 2/ |The transformer 1s shown
in Section B-B-B-B-B, whlle the servo-motior, 1si,shown 1In Section A-A. Flg-
ures 3, 4 and 5 are added to show more clearly. the detall construction of
the various parts.

A gasket, 29-A, 1s used between Bhe governor housing "8'" and the
thrust bearing housling cover.

Oil Impellers

Filgure 1 shows the arrangement of the two 1lmpellers which are
secured on the turblne shaft between Phe thrust bearing and the overspeed
trip mechanism. The Impeller on the left, item "5", serves as the main
011l pump and supplies all the ol requirements while the turbine 1s op-
erating at normal speed. It Ig, o0f"Wthe conventlional centrifugal type with
efficlent characteristics andgdliseharges at a pressure of approximately
120 to 150 1lbs/in<® gauge at mormal operating speed. This Impeller 1s not
self-priming. While operating at normal speed, 1ts suctlion 1s supplied
by an ejector which utilizeés ga“part of the high pressure oll from the 1im-
peller discharge as the operating medium. During the starting perlod,
this impeller suction Isqsupplied by the auxiliary oll pump.

The ejector Is§,designed to handle all oll required for lubrica-
tion and the normal leakage. The servo-motor operating pilston discharges
directly into the impeller suction line and, therefore, does not add load
to the ejector. The slze of the ejector nozzle and the quantity of oll
handled by 1t are the,fa@ctors which determine 1ts discharge pressure. Con-
sequently, after s£he turbine 1s 1nstalled and running under normal operat-
ing conditions, thds [pressure should remaln constant. Any decrease 1n the
suctlion pressure, Indicates an 1lncrease 1n leakage 1n the system and 1f 1t
should drop £o0 4 bs. gauge or less, the Impeller oll seal rings should
be 1nspected and replaced 1if worn.

The“governing impeller 1s made Integrally with the overspeed trip
body. It consists of a hollow cylindrical body with a serles of tubes,
inserted radially as shown, connecting the chamber "X" with the impeller
chamber. Therimpeller chamber 1s also connected to the drain chamber by a
serles ©f holes.

An orifice admits a small quantity of high pressure oll from the
ma in®pugp discharge into the annular chamber "X" and maintains a small
flowSthrough the impeller holes to the drain chamber. With the impeller
"19%rotating, the centrifugal force of the oll in the radial tubes,
opposes the flow of oil through the holes and maintains in the chamber "X"
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thils pressure 1s about 30 1lbs/in In other words, this 1impeller acgs

as a rellef valve, malntalning a pressure corresponding to the centrifugal
force of the column of oll in the impeller holes and bypassing to the
draln any excess oll supplied thru the orifice above that required to
maintain the pressure in chamber "X".

a pressure which varies as the sggare of the turbilne speed (at 3600 Tpm f::)

The chamber "X" 1s connected to the governor transformer and
the pressure changes 1n thils chamber produced by speed change$S consti-
tute the governing forces which control the valve servo-metor.s If the
turbine speed increases, this pressure in chamber "X" incréages, and It
i1t decreases the pressure decreases.

If a gradual drop 1n this pressure 1s noticed atsnormal speed
it 1s an indication of either excessive wear in the sledwe "12" or gradual
plugging of the supply orifice.

Governor Transformer

As stated above, this mechanism (showd In.Flg. 2, Section B-B-B-
B-B) 1s 1in reality a pressure transformer whichimé@gnifies the relatively
weak pressure changes which are recelved fromWtheagoverning impeller 1into
pressure changes suffliclently strong to actuate the relay of the valve
servo-motor.

Its principal parts are: the fllexiBle metal bellows "75", the
load spring "79", and the cup valve "92"¢ @ewerning oll at the pressure
delivered by the governling lmpeller enters the chamber around and below
the bellows ™75", thus exerting an upward force on the annular area of
the plate which forms 1ts lower support / Phis force 1s opposed by the
tension spring "79" which exerts a downward forece on the bellows.
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The cup valve "92" mounted/on the spring bolt "77" controls
the secondary governing or regulating oll pressure. High pressure oll
is admitted to the central chambe¥ypof ®the cup valve seat "93" thru an
orifice. The force exerted on the cup valve varies the flow of 011 from
thls chamber to the drain and thus @etermlnes the secondary governing or
regulating pressure "Z" existing(inm the central chamber of the seat.
This secondary governing or regudating oll pressure 1s also connected to
the upper slde of the seryo-motor relay piston and cup valve "60".

From the above 1t cam readlly be seen that upward movement -of
the cup valve decreases, thepamount of high pressure oll passing to the
drain thereby increasing the_ secondary govérning (or regulating) pres-
sure "Z". Conversely,downward movement of the cup valve increases the *
amount of hilgh pressure oll passing to drain thereby decreasing the
secondary governing (orwmegulating) pressure "Z". 1In following the op-
eration of this meehansim 1t 1s Important to bear 1n mind that whatever v
pressure "Z" exigsts\ih the central chamber of the cup valve seat "93"
1s transmitted als@, te"the upper slide of the servo-motor relay pilston
and cup valve /60! and any change in this pressure results in a change
in the force gacting downward on the top of the relay.

As showm{ln the 1llustratlion, the cup valve merely rests upon
the upper spring seat bolt. If the governing oll pressure under the
bellows "75" decreases, the spring moves the bellows plate downward and
the cup valve "92" follows downward due to the pressure "Z" acting above
it. If the, governing oll pressure under the bellows becomes great
enough topovVercome the spring, the bellows plate and cup valve move up-
ward. The,upward force of the governing oll below the bellows "75" must
balance theddownward force of the spring "79", plus the downward force ’ )
"Z" of Bhe oll acting downward on the cup valve, and any movement of the ;
cup valVvedchanges the oll pressure "Z" above 1t so as to resestablish
thismbalance. 2
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It should be noted that the change 1n secondary governing /or re-
gulating oll pressure "Z" 1s dependent upon the ration of the gffeetive
areas of the annulus at the bottom of the bellows and that at{the|top of
the cup valve. For example, 1f the annular area at the bottom“effthe bel-
lows 1s taken as 5 sq. 1n. and the annular area at the top of the cup valve
as 1 sq. 1n. d4n 1ncrease of 1 1lb. o0ll pressure below the bellows will pro-
duce a 5 1bs. increase in pressure "Z" in order to maintain the cup valve
in a balanced state. This 1s the principle by means of which the compara-
tively small pressure changes produced by the governingf{lmpeller are magni-
fled so as to obtaln large pressure changes to actuate the Servo motor.

An oll fllter 1s used in the H.P. o0ll supply toypthe transformer
cup valve (shown in Fig. 2, Sectlon B-B-B-B-B). Theffidter body 1s an in-
tegral part of the transformer body. The filter elemsnt "97" consists of a
stack of round, thin, perforated discs, each one séparated from the other
by a very thin spacer, the thickness of the spacer determining the flneness
of filtration. 011 enters the cartridge from the "out81de, passes through
the spaces, goes up through the 1nterior of thefdiscs and out to the dis-
charge. These discs are assembled with statliomary cleaning fingers so that
revolving the handle "34" scrapes the cartridge 6lean. The solld matter
drops and settlaes to the bottom of the body.[ A%wellef valve 1s 1incorporated
in the fillter unit to prevent fallure of ghe“0ll supply 1f the fllter cart-
ridge should become fouled. To keep the fIlter”clean the handle should be
turned frequently, when the unit 1s filrst put™in service and following any
ma jor overhaul. Thereafter, once a we€k™should be sufficlent.

Governing Valve Servo-Motor

The governing valve servo-motor (shown most clearly 1s Section
A-A, Fig. 2) consists of the operatdfig. pston "3" which 1s controlled by a
double relay meehanlism. The upper(end | 6f the operating piston rod 1s con-
nected to the governing valves byymeans of a lever which 1s fulcrumed so
that downward movement of the plston opews the valves and upward movement
closes them.

The principal parts ofgthe relay mechanism are: The maln relay
"27", the relay piston and cdPpwalve "60" and the spring "62". As shown
in Figure 2, a small hole drllled in the top of the maln relay connects
the high pressure oll 1inletwtopthe chamber above the relay. Also the cen-
tral hole through the entire ®ength of the mailn relay connects this cham-
ber above 1t to the drain.®, The cup valve seats on top of the relay around
the hole which leads togthe drain. The small orifice from the high pres-
sure oll supply bulldsqup a“pressure 1n the chamber above the relay. The
cup valve controls the flew of oll from this chamber to the draln, there-
by controlling the presSsure 80 as to just balance the uwpward force of the
spring "28", and cadses,the maln relay to move instantly as the cup valve
1s moved by the regulating pressure changes on the piston "60". Since
there 1s a contlnueus™low of oll through the orifice 1n the relay bush-
ing to the chambeér abhove the relay, there will also be a contlnuous flow
through the cup vallve to the draln in order to malntaln a balanced relay.
Therefore, 1b 1shevldent that upward movement of the cup valve 1lncreases
the flow through 1I¥ to the drain, thereby decreasing the pressure above
the relay.{ Conversely, downward movement of the cup valve decreases the
flow through®it to draln thereby 1lnereasing the pressure above the relay.
These pressure ehanges above the relay, together with the spring force
below 1t, cause the relay to follow all movements of the cup valve (with-
in a few thousandths of an inch), thus giving practically the same results
as though they were connected to each other.

The secondary governing or regulating oll pressure "Z" delivered
by the %ransformer 1s admitted to the chamber above the piston "60" and
exerts a8 force tending to move the plston downward. Thils force 1s opposed
bysthé, compression spring "62" which tends to move the piston and cup
valye upward. Therefore, any change 1in the regulating pressure above the
piston results 1n movement of the cup valve which, 1n turn, controls the
Pressure above the maln relay.
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The spring "62" acting through the sleeve "63" flexibly cemnéets
the piston "60" to the operating piston follow up lever "15" which(is ful- )
crumed so that following any change 1n speed and pressure "Z" the resulting

operating plston movement 1ncreases or decreases the compression of spring

"62" until 1t balances the change 1In pressure "Z'" thereby returning the

plston and cup valve and hence the relay to 1ts neutral position.

With the turbine carrying a constant load, the relgdy awlll be in a
neutral position. In this Position, the downward force of the oll pressure
acting above the piston "60" 1s just balanced by the upwardwfor€e of the
spring "62"{ and there will be no movement of the cup valwe,. Whlkewlse, the
main relay 27" will be just balanced by the downward force ©f the oll on
top of 1t and the upward force of the compression spring *"28! at the bottom.

Assuming that the mechanism 1s 1n operationgthe followling outllnes
a complete cycle of control: .

If the load 1increases, the turblne speed ‘decreases and the govern-
ing o1l pressure below the transformer bellows "75% déereases, thus allowing
the tension spring "79" to move the transformer dup Valve downward. Down-
ward movement of thls cup valve passes more ol to(ithe draln chamber, thus
decreasing the secondary governing oll pressure “Z"™. With the pressure "Z"
decreased, the exlisting force of the oll pregssure below the bellows again
balances the pressure above the cup valve.

The decreased secondary governing ‘er regulating pressure "Z" thus
establlished by the transformer cup valve has, at the same time, decreased
the downward force on the piston "60", thuswallowing the spring "62" to move
the plston and cup valve upward. This gpward movement of the cup valve 1n-
creases the flow of oll from the chamber @bpve the maln relay to the drain.
This decreases the pressure above thW€“%relay "27", thereby allowing the spring
"28" to move it upward. Upward moyement of this relay admits high pressure
oll above the operating plston and “Gefinects the space below to suctlion. The
operating plston, therefore, moveshdownward, thus openlng the governing ‘
valves. Thils downward movement of the plston, acting through the follow-up
lever "15" moves the sleeve "63"/dowmward, decreasing the compression of
spring "62" until the decreased 8pring force balances the decreased pressure
"Z" above the piston "60", thepebywreturning the piston cup valve and relay
"27" to thelr neutral positions.

)

If the load decreases, the turblne speed increases and the govern-
ing o1l pressure acting below the transformer bellows "75" increases, thus
compressing the bellows &nf méwing the cup valve "92" upward. Upward move-
ment of this cup valve Increages the secondary governing or regulatling pres-
sure "Z" unt1l 1ts forcelatqthe top of the cup valve again balances the in-
creased force due to thejchange of oll pressure below the bellows. At the
same' time, this increased pressure "Z" acting above the piston "60" moves
the plston and cup valve downward thus decreasing the flow of oll from
the chamber above ‘“he ‘Wmain relay "27" to the drain. This increases the
pressure above the relay, thereby moving 1t downward. Downward movement
of this relay admit@ high pressure oll below the operating piston and con-
nects the spaceabovefto the suction. The plston, therefore, moves upward,
thus closing the governing valves. Thils upward movement of the pilston,
acting through the follow-up lever "15", allows the sleeve "63" and piston
cup valve to move upward thereby returning the piston cup valve and relay
"27" to thelr neutral positions.

From the above, 1t 1s seen that following any movement of the
relay, the\oOperating piston moves 1in the opposite direction: The follow-
up levermpitem "15", which connects the piston rod and the cup valve
mechanism, 1§ fulcrumed on the bracket "23" so that, following any relay
movements, the resulting plston movement changes the position of the cup
valve,_soh\as to return the relay to its neutral posltion until another
change T™ndspeed (or load) occurs.

U
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Speed Changer

The hand or motor operated speed changer, by means of Whilch the
speed (or load) can be varled, 1s shown 1n Filgure 2, Sectlion B-B-B-B-B, and
In detall 1n Flgure 5. The deslred changes are accomplished by changing
the tenslon of the transformer spring "79". From the descriptlon glven
above, 1t 1s obvious that 1lncreaslng the tenslon of thisgspring increases
the turbine speed (or load) and decreasing the tension @fgthls spring de-
creases the turblne speed (or load). Referring to Figure 54 the principal

arts of the speed changer are: the hand wheel "18", sleeve "15", worm wheel
"14" and stem "4". The stem "4""is threaded 1n the #lBeve "15". The
sleeve, however, 18 held agalnst ax1adl movement by the houslng and the stem
1s held against rotation by the key "5". Thereforé, whén the handwheel "18",
which 1s attached to the sleeve, 1s rotated the sleeve, rotates, thereby
moving the stem axlally. When the mechanism 1s moor/ operated, the worm-
wheel "14" drives the sleeve "15" through a frig®ion clutch formed by the
plate "13" and compression spring "10".

The end of the stem "4" carries a folker which rides agalnst the
rocker arm "85" (shown 1in view '"M" of Figures3).. This rocker arm 1s ful-
crumed 1n the housing and carriles two fingéms “86" which ride upon shoulders
on the transformer spring adjusting screw Y8I%¥,. Therefore, movement of the
speed changer stem to the left (as vieWedylohthe 1llustration) lowers the
spring ad justing screw, thereby 1lncreaslng the tenslon of the spring and
hence the speed of the turblne. Conversgelyy movement of the speed changer
stem to the right allows the ad justing seméw to rise, thereby decreasing
the tenslon 1n the spring and decreasing the turblne speed.

For comparatlvely large speed range ad justments, a supplementary
mechanism can be provided as shewn 'in wiew 'N", Figure 3. The shaft "58"
forms a worm gear which meshesfwith a similar gear "59" carried on the
lower end of the transformer 8pring adjusting screw. Therefore, rotating
the shaft "58", which can besgdone,manually by means of handwheel "55",
rotates the adjusting screw wlthln“the spring nut "82", thereby 1ncreasing
or decreasing the tenslon ofgthe ®pring "79" as desired. On the large
machlnes, thls mechanlsm 1s(uged¥as a convenlent means of overspeedilng
the turblne for the purposeg, of checkling the ad justment of the overspeed
trip mechanlism. On thosefmachlnes which requlre only a normal speed
changer range and on whlichy,thds supplementary speed changer 1s not re-
quired for the overspeedWtests, the parts shown 1n the view "N" are
omltted.

Adjustments

The gowernor |1s thoroughly tested and ad justed at the factory
and should operate satdsfactorlly as recelved. However, when reassembling
the parts after an/laspectlion or 1f 1t should become necessary to check
the accuracy @f the adjustments, the followlng polnts should be noted:

Before startin% these ad justments, the supplementary speed
changer stdps/(items "80" and "84”9 should be assembled at the top and
bottom of the scfew "81" as shown 1in full lines.

Follow~up Lever Mechanism (Refer to Figure 2)

1. If“the follow-up lever "15" 1s dismantled, 1t 1s important to
reassemble the fulcrum pin "17" 1n the same hole as found
orlginally, 1n order to malntaln the same regulation. Changilng
the fulcrum pin so as to increase the sleeve "63" (or relay)
movement per unlt of plston movement wlll increase the regula-
tion and vice versa.

=
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2. Adjust the adjusting bolt "69" so that the pressure acting dewn-
ward on the plston 1s not less than 10 1lbs. gauge at any/time. }
This can be done as follows: If an exhaust regulator 1s‘used
cut 1t out of service before making the followlng ad justments.

Hold the turblne speed at normal by means of the throttle
valve and adjust the speed changer untll all valves are wlde
open. This gives a minimum secondary governing pressure above
the piston. Then adjust adjusting bolt "69" to makesthis mini-
mum about 10 1lbs., adjusting the speed changer “Bf necegssary to
keep all valves wide open. The maximum secondary gevernlng pres-
sure 1s then the pressure required to close the valves to the no
load steam flow polnt. When an exhaust regulator 1s used, the
regulator must be adjusted to glve the same pressmre range as
the secondary governing pressure "Z" range deteBmined above.

Main Speed Changer (Refer to Figure 5)

3. Turn the speed changer handwheel in the '"D&erease" direction until
it strikes 1ts stop.

4., Adjust the supplementary speed changér hamdwheel "55" (Fig. 3) to
maintain a speed of 8% below normdl.

5. Turn the maln speed changer handwheel In the "Increase" direction
and (holding the speed at normal%fpm by means of the throttle valve)
contlinue movement of the speed changer untll all valves are wilde

open.
6. This is the full load position offsthe speed changer. Set the stop

"19" (Fig. 5) agalnst the shandwheel hub and lock it in place. -~

""vrM

7. Shut down the unit.

Supplementary Speed Changer (Refer to Figure 3)

8. The low speed 1limit of( the™supplementary speed changer 1s now es-
tablished by setting the.stop "80" against the top of nut "82".
The only method of determining the distance stop "80" must be
moved down 1s toscount the number of turns requlired to bring 1t
agalinst the nut 1n"ts present locatlon. Therefore, turn the
supplementary hand whéel "55" in the "Decresase" directlon, count-
ing the turns,punt®l stop "80" strikes the nut. Then the number
of hand wheel tu®ms, multiplied by 3/8 gives the number of turns
stop "80" mustyBe,moved downward on the screw "81". Dismantle
the mechanlismiand make thls change. Then reassemble.

9. Put the unif 4Am operation with no load.
Ad just ,thensupplementary speed changer to 1its low speed 1limit.
Ad jusf® the maln speed changer to malntain normal speed.

10. By means “‘@f the supplementary speed changer, 1lncrease the speed
to 12% above normal. (It 1s necessary to hold the overspeed

trip valve shut 1in order to reach 12% above). Then shut down,
and set the high speed limit stop "84" against the bottom of
nt "82".

Nete:

v

If these adjustments do not glve the deslired range,
change stops "80" and "84" accordingly. One turn
of the stop on screw "81" changes the speed range
approximately 2%.
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One turn of handwheel "55" changes the speed
approximately 3/4 of 1%.

The above adjustments give a 12% overspeed on the supplementary
speed changer plus an additional 6 or 7% on the main speed changer. Since
12% 1s the maximum overspeed that should be used, 1t 1s of utmest Iimportance
to have the maln speed changer In 1ts mid (or no load) position whenever
using the supplementary changer for checkling overspeed.

Likewlse, 1t 1s necessary to have the supplement@ry speed changer
In its low speed 1limit of travel whenever the unit lsmin“hormal operation.
Otherwlse, the main speed changer wlll not glve 1ts/norm&l range of load
control.

If 1t 1is necessary to govern at speeds4&less) than 8% below normal,
the stop "80" should be moved upward on the screw "81", bearing in mind
that one turn changes the speed range approximately 2%.

If the governor 1s not equipped withya supplementary speed changer,
the ad justment under step 5 1s obtained by tupnifig the screw "81" directly.
Then steps 8 to 10 inclusive do not applyn

The followilng 1ist has been complled to facllltate ordering spare
or renewal parts by item number and name, toegether with the serial number
of the turbine.

Item
No. NAME (FIGURE 1)
1 Main Pump Impeller Discharge Guide (In halves)
2 Main Pump Impellerf Suctdon Guide (In halves)
3 011 Seal Ring (Ldrge)
4 Main Pump ImpellemyWearing Ring
5 Main Pump Impeller
6 011 Seal Ring (Smalwd,)
7 Main Pump ImpellerpKey
8 011 Seal Packing/Ring
9 Governor Impg¥lerCasing (In halves)
10 Governor Impeller Casing Baffle (In halves)
11 Governor Impellker and Overspeed Trip Body
12 Governor Impeller Seal Sleeve
13 011 Seal Packling Ring
14 Governof Impeller Inlet Control Oriflice Body
15 Governor Impeller Inlet Control Orifice Body Cap
16 Governor Impeller Inlet Control Orifice Stem
17 Governor Impeller Inlet Control Orifice Stem Locknut
18 Govefrior Impeller Inlet Control Orifice Stem

(FIGURE 2)

1 S€rvo Motor Piston Rod Nut

2 Seryo Motor Plston Ring

3 Servo Motor Plston

5 Servo Motor Piston Rod

6 Servo Motor Piston Rod Bushing (Lower)
7 Servo Motor Piston Stop

8 Governor Cylinder

9 Gasket (1/32 Thick)
10 Governor Cylinder Cover

13 Servo Motor Piston Rod Bushing (Upper)
12 Servo Motor Piston Rod 01llte Bushing
13 Governor Cylinder Cover Dowel

14 Governor Cylinder Cover Tap Bolt

7
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NAME

Servo Motor Relay Follow-up Lever
Servo Motor Relay Follow-up Lever Spacer Bolt
Servo Motor Relay Follow-up Lever Fulcrum Pin
011 Tube and Connection

Relay Follow-up Lever

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

011 Cleaner
011 Cleaner
011 Cleaner
011 Cleaner
011 Cleaner
Servo Motor
Servo Motor
Servo Motor
Servo Motor
Servo Motor
Servo Motor
011 Tube

Relay Cup

Valve Seat

Relay Bushing

Relay

Relay Spring
Relay Spring Seat
Gasket (1/32 Thick)

Extension
Extension
Extension
Extension
Extension

(FIGURE 2 - Cont'd.)

( In pairs)

Bracket

Spring Washer

Spring
Felt Washer

Pin

Relay Follow-up Lever
Relay Follow-up Levexr
Relay Follow-up Lever
Relay Follow-up Lever
Relay Follow-up Lewver
Relay Follow-up Lgyver

011 Tube Connection
Gasket (1/32 Thick)
Gasket (1/32 Thick)
Gasket (1/32 Thick)

011 Guard
Alr Bell

Auxlllary Speed Changenr
Auxilliary Speed Changger
Auxlllary Speed Chamnger

Gasket (1/32 Thick)

Auxlilliary Speed  Changer
Auxliliary SpeedyChanger

Rollern

Ball Bearing
Ldnk Spacer
Tdnk” Pin

Imink (In pairs)

Pin

(FIGUER %)

Bevel Gear Knob
Bevel Gear Lock Nut
Bevel Gear Sleeve

Bevel Gear (Driver%
Bevel Gear (Driven

Servo Motor Re@llay Plston and Cup Valve

Spring

Servo Motor ReTlayy Piston and Cup Valve Spring
Servo Motorn Relay Piston and Cup Valve Sleeve

Servo Motor\Relay Plston and Cup Valve Sleeve Ring

Ball
Ball Seaft

Gaskety (132 Thick)

Locknut

Ad justdng Bolt
Piston Sleeve Cover

Bushing

Servo Motor Relay Plston

Gasket (1/32 Thick)
Relay Stop

Serve Motor
Transformer
Transformer
Transformer
Transformer
Transformer

Auxiliary Speed Changer Adjusting Screw Stop (Upper)

Bellows

Bellows Houslng
Bellows Spring Nut Bolt

Bellows Spring Nut (Upper)
Bellows Spring

and Cup Valve Housling

Transformer Bellows Spring Ad justing Screw

8
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Item
No. NAME (FIGURE 3 - Cont'dl)
82 Auxlliary Speed Changer Adjusting Screw Bushing
83 Transformer Bellows Spring Nut (Lower)
8y Auxiliary Speed Changer Adjusting Screw Stop (Lowér)
85 Speed Changer Rocker Arm
86 Speed Changer Rocker Arm Filngers
87 Auxliliary Speed Changer Bevel Gear Retaimer
(FICURE, 4
90 Cup Valve Adjusting Screw
91 Cup Valve Adjusting Screw Spring
92 Cup Valve
93 Cup Valve Seat
94 Transformer Body
95 Plug
95-A Gasket
96 Plug
97 Cuno Filter (Complete)
98 Gasket (1/32 Thick)
99 Copper Washer
100 Plug
101 Plug
102 Copper Gasket
(FIGURE 5)
1 Speed Changer Stem _Roller
2 Speed Changer Stem Roller Pin
3 Speed Changer Stem Cdevis
y Speed Changer Stem
5 Speed Changer Stem, Key
6 Speed Changer Bedy Gulde Flange
7 Gasket gl 32 Thickg
8 Gasket (1/32 Thigk
9 Speed Changer Frdetion Clutch Adjusting Nut
10 Speed Changer, Friction Clutch Spring
10-A Speed Changer Sleeve Washer
11 Speed Changer®¥riction Clutch Spring Nut Set Screw
12 Speed Changer Friction Clutch Spring Plate Key
13 Speed Changer Friction Clutech Spring Plate
14 Speed Ghanger Worm Wheel
15 Speed [Changer Stem Sleeve
16 Speed Changer Body
17 Spegd /,Changer Handwheel Set Screw
18 Speedf Changer Handwheel
19 SpecdmChanger Handwheel Stop Plate
20 Spee@,Changer Worm Set Screw
21 Speed Changer Worm Bushing (Outer)
21-A Speéd Changer Motor Shaft Extension
22 Spéeed Changer Worm
23 Speed Changer Worm Bushing (Inner)
23-A Speed Changer Motor Shaft
24 Speed Changer Motor
25 Pipe Plug
26 Pipe Plug

Brinted in U.S.A. (4-40)
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