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1 Check that all parts of valve body are free
from fur e1zn matter that may have collected dur
ing shipping Clean and blow out all pipelines to
msure lines are free of chips, pipe scale and
welding beads

2 Installvalve in pipeline with Actuator pro
1ectig at any desired angle, limited by bolt hole
spacing of flanges (Whenever pussible, 1t is re
commended that Actuator be installedabove valve
bodv ) Make certainthat valve 1s installed11 line
with flow thru valve 1n sameditection as ariow

cast 01 valve body

3 Where 1ecessaryilohave continuous opex

Teotey e

ation while periorming mamtenance on valve or
Actuator, a three valve bypass should be 1nstall
ed around Actuator and valve assembly

4 1f Actuator does not include a Positioner,
comnect tubing, to 1 4 1 «F NPT cornectiy o
upper o1 lower diaphragm casing depending on
actior ot Actuator Copper or Alumiium tubing,
1 4 1inch OD, 1s recommended Reter to Instru
tion Section G91 2 for method of mstalling tub
1ng and precautions to be observed

5 It Actuato 11cludes a Positioaer, reter
ty Iastructiu Section P92 8, Bailey Positioner,
tr details on air line con1ectie ns  adjustments,ete
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OPERATION

Diaphragm type Valve Actuators are available
as top-connected or bottom -connected assemblies
Top-connected Actuators act 1n regponse to air
pressure applied to the top of the diaphragm case
to extend the Actuator stem Bottom-connected
Actuators retract the Actuator stem on an 1n
crease 1n air pressure

The diaphragm travel {(and resultant valve
stem travel) and the operating pressure span
requred to produce this travel are preset at
the factory in accordance with the customer’s
specifications for a particular service. For
any given diaphragm and spring assembly, thig
relationship cannot be changed However, the
required air pressure at which the diaphragm
starts to move may he varied by turning the
spring adjustor (Figure 1), refer to 'Adjust-
ment and Cahbration' on page 4

Three 1nternal fixed overtravel stops are
buill into each Actuator chaphragm case to pre
vent excessive overtravel of the diaphragm 1If
an air failure should occur, the Actuator spring
(Figure 1) will move the valve plug stem to 1its
upper travel linmt on top connected Actuators
or to the lower travel limit tor hottom-connect
ed Actuators

Adjustable travel stops are also available for
the Diaphragm Valve Actuators as show 1 tu Fig
ures 2 and 3. In addition, the handjack, if pro
vided, may be set at some desired position to
act as a travel himit stop (Figure 4) The po-
sitioning of the adjustable travel limt stops 1s
covered under Adjustment and Calibration"
on page 4
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phragm Tvype Valve Actuator

ADJUSTMENT AND CALIBRATION

Valve Actuators are normally shipped 1n
place on the Control Valve The Actuator has
the spring adjustor (Figure 1) set so that, with
no pressure on the valve body, the valve plug
stem will make full travel when some operat
1ng pressure span (depending on service con
ditions) 1s applied to the Diaphragm Valve Ac
tuator. In each pressure span, the valve would
remain at its zero position with the mintmum
range pressure value applied, and would travel
to the 100% position with the maximum range
pressure value applied.

On application of service pressure to the
valve, certain unbalanced forces are introduc-
ed at the inner valve. These forces are larger
n single seat design valves, but are also pre-
sent n double seat design valves On spring
opening valves, after the valve 15 under service
pressure, make the following adjustments

1 Connect a variable air pressure supply
with an accurate 0 to 40 psig pressure gage to
diaphragm connection on Valve Actuator

2. Make certain that handjack, if supplied,
15 stroked to a position where 1t does not inter
fere with diaphragm travel If adjustable stops
are included 1n unit, check that they do not 1n
terfere with diaphragm travel

3 Apply 5 psig air pressure to diaphragm
casing of Valve Actuator. Turn spring adjustor
(Figure 1) so that inner valve just reaches 1ts
seated position with 5 psig pressure applied

NOTE By adjusting spring opening valves in
this way, sufficient force (5 psig times effec
tive diaphragm area) 1s available for tight seat-
1ing since Positioner output to Actuator at closed
valve position drops to zero
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FIGURE 2 - Adjustable Stops for Top-Connected Valve Actuators

Spring-closing valves must have sufficient

Adjustable Travel Stops

mitial compression applied to seat the valve
against the maximum shut-off pressure of the
system This value will depend upon the con-
ditions encountered in each particular applica
tion and no generalized figure can be given
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An adjustable up-motion or down motion stop
may be used 1n addition to the fined overtravel
stops which are built into the diaphragm case
Four different styles of adjustable travel stops
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FIGURE 3 Adjustable Stops for Bottom-Connected Valve Actuators
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are 1llustrated in Figures 2 and 3, two tor top
connected Actuators and two for bottom-connect-
ed Actuators These stops may be adjusted as
desired to limit travel of the diaphragm (and

the valve stem). In addition to the adjustable
stops, the handjack, 1if provided, may be set at
any point 1n its travel to act as an adjustable
stop as shown 1n Figure 4

Trapping or Vent Valves

For various applications of Valve Actuators,
where there 1s a need for air failure locking,
quick opening and quick closing, etc , trapping
or vent valves are furmshed. These valves may
be solenoid or pneumatic type, depending on the
service requirements, and are mounted on the
vValve Actuator as shown in Figure 6 and 7

The solenoid type valve shown in Figure 618
electrically operated and 1s set to open or close
when energized, as required by the particular
application.

The pneumatic type valve shown in Figure 7
1s operated by means of air pressure to its dia-
phragm It may be arranged to open, close or
lock the Valve Actuator on loss of control air
pressure, as required The spring of the pneu
matic type valve may be adjusted so that the
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= LASE
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Handjack Assemblies

valve will trip at any desired pressure to the
diaphragm, between zero and 30 psig

Alarm or Signal Switches

Either one or both microswitches shown in
Figure 5 are furnished when an alarm or signal
1s required as the valve approaches 1ts full open
or full closed position. The switch brackets may
be moved up or down to position the switches so
that they will make contact as the desired point
of valve travel

Switches are rated at

125 volts a-e, 15 amps
250 voltsa ¢, 15 amps
460 volts a ¢, 15 amps

Switches are not recommended for d c ser
vice, other than to operate a signal lamp

Position Transmitter or Positioner

A Position Transmitter can be installed on a
Valve Actuator which mecludes a Positioner by
mounting the Transnutter onthe opposite side of
the yoke, provided that no other voke-mountedac
cessories are required(suchas limit switches or
a side mounted handjack) Adjustments for the
Positioner are outlined in Instruction Section
P92 9 The Position Transmitter 1s covered in
Instruction Section P99 35



Type VFA & VBA Diaphragm Actuators

P85 11
Page 7

MAINTENANCE

For successful operation of the Diaphragm
Valve Actuator, the valve stem must move
freely in response to an air pressure change
to the diaphragm casing If operation of the
Valve Actuator 1s unsatisfactory, check for
correct stroke, freedom from friction, proper
flow direction thru body and that the correct
action (air to-close, air-td-open) to match the
control system has been used. Make certain
that Valve Actuator is correctly adjusted for
service as outlined under ' Adjustment and
Calibration' on page 4

To 1nsure continued proper operation, the
following points will require attention®

1 Air supply to Valve Actuator assembly
must be clean. Check system air filters at
regular intervals and clean or replace as re-
quired to maintain clean air supply

2 All air connections must be kept air
tight, A leak 1n any line may give 1mpi esslon
that Valve Actuator 1s not functioming properly.
even a slight leak may cause considerable
trouble. With air supplied to Actuator, check
all pressurized )oints and connections with
a soapsuds solution. Check carefully around
diaphragm joint of housinz assembly. Tighten
or replace leaking fittings as required.

/8 DR 3/8"NPT
FEMALE CONTROL
A R PRESSURE
CONNECT ON

O APHAAGM ACTUATOR
W T40UT POS T ONER

3 Perform calibration check and routine
maintenance procedures for Positioner or Po
sition Transmitter, if included, as outlined in
Instruction Section P92 9

Packing Lubricator

Packing lubricators are available. However,
Type VFA Actuators normally use Teflon pack-
ing which does not require additional lubrica
tion

When furnished, these lubricators will be
similar to that shown mn Figure 8 The lubrica-
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—— T sacer
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FIGURE 5 Alarm or Signal Switches
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FIGURE 6 Solencid Valve Mounted on Actuator
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tor valve should be closed at all times, except
when lubricating the valve stem.

The lubrication of the packing should be
checked at approximately one month intervals
in normal service and lubricant applied when
ever necessary Tubes of stem packing lubri
cant, Part No 19984 1, may be obtained from
the Bailey Meter Company. However, any good
grade of silicon lubricating grease should be
satisfactory

Stem Packing

Whenever leakage occurs with the stem pack
1ing flange plate nuts properly tightened, stem
packing must be replaced Before changing stem
packing, however, check whether leakage can
be stopped by slightly tightening the packing
tlange plate nuts

Type VBA Diaphragm Valve Actuatcrs

For temperatures up to 300F, Chevron pack
1ing 1s used, for this packing, the packing flange
plate nuts should only be drawn up finger tight
to prevent leahage For temperatures between
300F and 700F, square graphited asbestos pack-
ng 1s recommended, the packing flange follower

/4 NPT AR
SUPPLY CONNECT ON

SUPPLY

/8 NPT CONTROL
CONNECT ON

/8 NPT LDADNG
CONNECT ON

D APHRACM ACTLATOR

W TH POS T ONER

Pneumatic Trapping or Vent Valves

plate nuts should only drawn up as tight as nec
essary to stop leakage under service operating
conditions For temperatures above 750F, me
tallic stem packing 1s recommended, the pack
ing flange follower plate nuts should be drawn
up as tight as required to stop leakage under
service operating conditions

Type VFA Diaphragm Valve Actuators

Teflon packing 1s supplied for steam up to
665 psig (saturation temperature approximately
450F) or for water at temperatures to 450F, the
packing follower flange nuts should be drawn up
only finger tight when using this type of packing
and wrenches should never be used on the valve
plug stem For fluids at temperatures above
450F, metallic packing 1s recommended, the
packing follower plate nuts should be drawn up
as tight as required to stop leakage under oper
ating conditions

NOTE When Teflon packing fails, 1t 1s normal
ly because of damage to the valve plug stem
Since the valve stem must have a 6 to 8 micro
finish or better when this type of stem packing
15 used, the stem packing and valve plug (in
cluding stem) should be replaced at the same
time
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Diaphragm Replacement

A diaphragm which 1s no longer pliable or
which 1s ruptured must be replaced To check
the diaphragm, the upper diaphragm casing
must be removead as follows*

NOTE: This procedure 1s applicable for all
Diaphragm Valve Actuators with the exceotion
of Types VBA1 and VBF1 (These Actuators,
Which use the size 512 diaphragm assembly,
require a cufferent disassembly procedure The
correct procedure 1s outlined under "Diaphragm
Replacement, Type VBA1 and VFA1 Valve
Actuators" Following this standard procedure.)

1 Remove handjack wheel, if included, on
bottom-connected Actuators only Handwheel
may be removed by unscrewing castellated nut
above wheel Refer to Figure 4.

2 Disconnect air lines to top of Actuator
diaphragm casing

3. Loosen and remove nuts and bolts which
clamp the upper and lower diaphragm casings
together. Remove upper casilng

4 Check condition and replace diaphragm 1f
required.

5. Reassemble diaphragm and casing assem
bly by reversing steps 1 thru 4 above Tighten
diaphragm assembly bolts and nuts evenly Make
certain that they are tight

6 Apply air pressure to diaphragm casing
assembly and check all jonts carefully for leak-
age with a soapsuds solution Tighten diaphragm
nuts and bolts as required to stop any leaks

Diaphragm Replacement, Type VBAL and VFAl
Valve Actuators

1 If Actuator 18 equipped with a handwheel,
perform steps 2 thru 5 below If handwheel 15
not provided, proceed directly to step 6 Refer
to Figure 9 for item numbers given 1n the fol
lowing procedure,

2. Remove cap screws (24A) that hold hand
wheel body (34) to Valve Actuator assembly.

3. Rotate handwheel (39) clockwise until
threads on handwheel screw {35) are free of
handwheel nut (47)

4 Handwheel and handwheel body will now
11ft off Actuator assembly

5. Using an Allen wrench, 3/8 inch with a
long shank, engage socket head 1n travel bolt
(45) and unscrew. While doing this, hold stem
nut (5) so that 1t does not turn and tear sealing
diaphragm (7)

6 Remove Actuator assembly from valve
body by loosening stem nuts (32 and 33), un-
screwing valve plug from Actuator rod (13) 1f
Actuator 18 reverse acting, pressure diaphragm
to move valve plug off seat Remove yoke
locknut,

LANTERN
RNG

STEM
PACK NG

FIGURE 8

Packing Lubricator

7 Take yoke (4) off spring case (3) by
removing four cap screws (24)

8 Actuator cap 1s removed by taking out
four screws (23)

NOTE Actuator cap 1s not used on units which
nclude a handwheel assembly

9 Insert a rod of 1/4 inch (or less) diam
eter 1nto one of holes drilled into spring adjustor
{16) Decompress spring by rotating adjustor
counterclockwise

10. Remove diaphragm case assembly (1)
by removing eight screws (25)

11. Diaphragm case (1) now lifts off spring
case (3) and exposes Items 14, 15, 16 and 17,
permitting their removal.

12 Remove four screws (26) and slide dia-
phragm flange (10) off stem nut (5).

13 Hold Actuator stem (13) so that 1s can-
not turn, and insert a 3/16 inch Allen wrench
into set screw (23) inside stem nut (5). Back
set screw out several turns, so that stem nut
and Actuator stem are unlocked.

14 &till holding Actuator stem, apply 2
wrench to flat surface machined on stem nut
(5) and unscrew stem nut.
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15. Remove sealing diaphragm (7), diaphram
case (1), diaphragm spacer (8), gashet (9), dia
phragm plate (11), diaphragm (2), diaphragm
heaa (12) and Actuator rod (13)

16 Inspect diaphragm and replace 1f
necessary.

When reassembling, hold the Actuator rod
from turning to protect the sealing diaphragm

Do not use a pipe wrench on the valve stem
which might mar the valve stem finish

Also. 1t 1s important to make sure that both
the sealing diaphragm and the main diaphragm
are cupped mto proper shape Dust the main
dhaphragm with talcum powder to assist in shd
ing 1t 1nto the spring case Make certain the
stem nut (5) 18 down tight, before locking the
set screw (28)

REPLACEMENT PARTS

Figures 9 thru 11 are parts drawings for
the Diaphragm Valve Actuators These draw
ings give the proper part names for each Actu
ator However, there may be individual duffer
ences 1n specific assemblies due to

a Desian changes made smze the print
ng of this Instruction Section

b Special design ot the equipment fur
mished for a pa:ticular application
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FIGURE 9

Therefore, when ordering individual parts,
assure the receipt of correct replacements by
specifying on the order-

1 Complete Nomenclature {Type, Style,
and Class) aid Serial Number of the umt for
which parts are desired

2 Parts Drawing on which each part 1s illus
trated (The Parts Drawing Number 1s given in
the title of the Figure )
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FIGURE 10 Parts Drawing P88-17, Top Connected Valve Actvuators
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TOPWIRK FOR BA LEY VALVES TOPWURK FOR F SHER vALVES
VELvE BCDY 2 EXTENSON ROD LONN CTOR HAKND JA k TQMOTOR
> BONNET GJDE BUSH NG AJD NSERT 22 ND CATQR SCALE SCR WS
FOR %k RT GU DED CNSTRUCT 3N 23 TRAVEL ND CATOR SCALE
3 ACTUATOR SPRNG 24 STEM GU DE BUSH NG
4 YOKE 25 GLAND
5 STEM CONNECTOR 26 YOKE LOCK NUT
6 STEM 27 STUFF NG BOX FLANGE
7 LOWER SPR NG SEAT 28 HEX NUT
8 SPRNG ADJUSTOR 29 STub BOLT
@ UPPER D APHRAGM CAS NG 30 TEFLON FEMALE ADAPTER
O LOWER D APHRAGM CAS NG 3 TEFLON PACK N
ACTUATOR STEM 32 TEFLON MALE ADAPTER
2 D APHRAGLM 33 WASHEFR
3 D APHRAGM P ATF 34 STUFF Ny BOX SPR N
4 D APHMRAGM BOLTS AND NUTS 35 LOWER (A5 No CAP “CREWS
5 STEM LOFK NUT 36 STUFF NG BOX GLANC (OR PACK NG FLANLE?}
6 STEM LOCK NUT 37 STUFF N, BOX LANT RNR NG
7 STEM NUT 28 STUFF Nu B)¥ NUT(OR PACK NG FLANGE PLATE
a STAR LOCK WASHER 33 STEM PACK NG {NOT TEFLON)
o STEM LUBR CATOR (NUT USED W TH TEFLON PXG) a0 sTOP
20 TRAVEL NO CATOR D SC 4 HANCJAT K

FIGURE 11

Parts Drawing P88-18, Bottom Connected Valve Actuators



