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EXHAUST REGULATOR

This mechanism automatically controls the main governor so as to
maintain the pressure in the turbine exhaust line within_the desired limits.
Itisinreality a pressure transformer which transforms steamWpressure changes
in the turbine exhaust intooill pressure changes which aetu&te/the main governor.

The assembly of the mechanism is shown 1ip™the “1llustration and a
diagramatic sketch is also included to simplify the deseription of its op-
eration.

The principal parts are the bellows "8¥, the loading spring "13",
the cup valve "6", and the compensator piston "2%" Wi#th its connecting link-
age.

High pressure oil supplied throughgthe hole shown 1in Section A-A
passes through the Cuno filter "48", shown in Section B-B and then through
the needle valve "40" and fixed orifice "3g", (shown in Section B-B. From the
needle valve the oil goes to the cup valve ¥6&" and to the governor through
the check valve "50" shown in Section C-C.

Uncompensated operation is as foklows: Exhaust steam pressure act-
ing downward on the bellows area "8" i8ybalanced by the load spring "13"
plus the governor control oil pressure on the cup valve area, both acting
upwards.

If the exhaust steam pressure increases, the additional 1load on
the bellows area "8" acting downward“en the bellows stem "14" moves the stem
downward slightly, moving thefcup/valve "6" closer to its seat. The governor
control oil pressure under the“eup will increase as the cup moves closer to
its seat and decreases the ameuntyof oil passed by the cup valve to drain.
The increased oil pressure actlng upward on the cup valve area plus the in-
crease in the spring compregsion,as the bellows stem "14" moves downward will
balance the increase in exhau8t/steam pressure acting downward on the bel-
lows area "8". Thus for g@ch'steam pressure, there is a correspondin% gov-
ernor control oil pressure for a constant setting of the handwheel "9".

Ad justment of the, handwheel "9" in a clockwise direction (looking
downward on the regula%er) decreases the compression in the spring "13" and
results in a lower steam Pressure necessary to maintain a fixed load (or gov-
srnor control oll pressure). Counter-clockwise motion results in an in-
creased steam presgure# The spring nut "15" is adjustable on the shaft "14"
for rough adjustment, of the pressure range.

The scelé 9f the regulator spring (no load to full load exhaust
pressure change at,eonstant handwheel position) for full stroke of the regu-
lator is togrgreat for most applications.

Consequently a compensating device i1s used to obtain a reasonable
scale. Goverpnor control oll pressure i1s admitted through the needle valve
"22" to the compensator piston "27". The movement of the piston upward re-
sults in compression of the spring "24", which causes an increase 1n force
on the right,end of lever "22" and an increase in force acting downward on
the bellows stem "14", This increase in force acting downward on the bellows
stem fowm a given change in governor control oll pressure can be varied by
changing.the position of the fulcrum "21". Thus any increase in the exhaust
steam Pressure Iincreases the governor control oil pressure which, 1in turn,
acténg through the compensator piston "27" and its linkage, produces an addi-
tional force downward on the bellows shaft "14" to reduce the scale of the
regulator spring required for the corresponding regulator stroke.
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Exhaust Regulator

Moving the fulcrum "20'" to the left decreases the regulator spring s€alejand
Increases compensation. Moving the fulcrum to the right Ilncreases the scale
and decreases compensation.

In order to obtaln stable operation with the compensator ,ln ser-
vice, 1t 1s necessary to delay the action of the compensator so that the reg-
ulator willl act with a large scale for sudden changes and gradually compen-
sate to the correct exhaust steam pressure. To do thils the gowernor control
01l to the compensator piston "27" 1s controlled by the needle m¥alve "33"
and alr bell "29" connected as shown 1in Section A-A. The posion of this
needle valve determines the time delay which should be as/great as practi-
cable. The closer the needle valve 1s to 1ts seat the gregter the time de-
lay will be. Due to leakage past the compensator pistonW'27", the amount of
compensatlion 1s reduced as the needle valve "33" 1s clgsed|¥slnce the pres-
sure drop across the needle valve prevents the pressure “ander the compensa-
tor piston bullding up to the full governor control gilpressure. After this
needle valve has been adjusted to give the desired time delay, 1t should be
locked in this position by the locknut "31".

The needle valve "40", Section B-B aand the fixed orifice "37"
should pass as large a flow of oll to the cup valwe 6" as practicable con-
sistent with good operation without having the cup valve spray excesslve a-
mounts of oll.

An oll filter "48" 1s used 1in theiHp. , 01l supply to the regulator.
The fillter body 1s an integral part of the,regulator body. The fillter ele-
.ment complete conslists of a stack of round, “thlin, perforated discs, sach one
separated from the other by a very thin metal spacer, the thickness of the
spacer determining the filneness of filtration. 011 enters the cartridge from
the outslde, passes through the spacesy,) goes through the interlor of the discs
and out to the discharge. These diScs /are assembled with stationary clean-
Ing fingers so that revolving the handle scrapes the cartridge clean. The
80lid matter drops and settles to tThe bottom of the body. A rellef valve 1s
Incorporated in the filter unilt to_prewent fallure of the oll supply 1f the
filter cartridge should become foule@. To keep the fllter clean the handle
should be turned frequently, whenvthe unit is first put in service and fol-
lowing any major overhaul. Ther€after, once a week should be sufficlent.

The exhaust pressure maintalned by this regulator canbe varlied by
changing the compresslon of theWupper load spring 13". Thls can be done by
means of the handwheel "9 .“Before connectlng the regulator to the steam
line, the chamber around the batlows "8" and the connecting pipe should be
filled with water. In order % take the regulator out of service (that 1s,
to render 1t 1noperative) cl@se the valve 1n the steam line which connects
1t to the exhaust and open the valve 1n the adjacent branch line to atmos-
phere so as to put atmeSpheric pressure above the bellows "8".

The followingaldst has been complled to facllitate ordering spare
or renewal parts py i1tem number and name, together with the serial number of
the turbilne.

FIGURE 1
Item
No. Name
1 Body
2 Alr Bell
3 Alr Bell Cap
y Copper Gasket (1/32 Thick)
5 Cup Valve Seat
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Exhaust Regulator

FIGURE 1 - Contilnued

Name

Cup Valve

Cup Valve Spring Support
Bellows (Complete)
Handwheel

Bellows Spring Seat Ball Bear

Bellows Spring Seat Lock $Hc
Bellows Spring Seat (Lower
Bellows Spring

&
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Bellows Stem
Bellows Spring Seat (Up )
Bellows Spring Cover

Handwheel Locknut
Bellows Stem Extensdo
Ad justing Bolt

Stop Plate
Fulcrum

Lever

Lever Seat N
Compensator Plston ring
Gasket (1/16 Th )
Compensator n ' Bushing
Compensator

Copper G 22 Thick)

t
Alr Bel
Copper t (1/32 Thick)

Needlex ocknut
Needle Va Cap

Needl

Gaske

Nee ve Seat

Copper Gasket (1/32 Thick)
or, Plug

C éh§§ Gasket (1/32-Thick)
% Valve Seat
e

e Valve

mle Valve Locknut

edle Valve Cap
Copper Gasket (1/32 Thick)
over
Cover (Complete)
Vent Plug
Gasket (1/32 Thick)
Cuno Filter (Complete)
Ball

Ball Check Valve Body with Pin
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