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WARNING

DO NOT INSTALL MAINTAIN OR OPERATE T+ S EQU P
MENT WITHOUT READING UNDERSTANDING AND FOL
Low NG PROPER  Bailey Babcock & Wilcox in
STRUCT ONS AND MANUALS OTHERWISE INJURY OR
DAMAGE MAY RESULT

INDEX

INSTALLING THE POSITIONER
Unpacking
Installation
Supply Pressure

PLACING IN SERVICE
ROUTINE SERVICING

TROUBLESHOOTING
o~ Cleaning Nozzle Orifice
Replacing Relay Assembly
Replacing Qutput Valve Ol
Replacing Output Valve O2
Replacing Signal Diaphragm Asscmbly
Installing Optional Gain Suppression Kit
Instatling High Ga n Range Spring

CALIBRATING THE POSITIONER
Output Pressure Level Adjustment
Zero and Range A djustments
Calibration Adjustments for Particular Applications
Characterized Cams

HOW THE POSITIONER OPERATES

Pneumatic Amplit er Relay Assembly

Cam and Linkage

Sequence ot Qperation

Integral Shutoff and Equalizing Valve, Type AP20010

Optional Bypass Valve for Single Acting D aphragm
Actuator Applications

Pos ton Transmitter Appl cation

SPECIFICATIONS
7~ EXPLANATION OF NOMENCLATURE

REPLACEMENT PARTS
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FIGURE 1 Mount ng and Externa D mens ons of Type AP2 Character zable Pneumat ¢ Pasit oner

INSTALLING THE POSITIONER

UNPACKING
1 Check tor any obvious damage to shipping
warton
3 Open carton and remove all lcose packing
3 Carelully remove Posifioner from carton

and inspect for any physical damage which mas
have occurred duning shipping

4 Remove two covet screws and Pasitioner
cover and examine mternior for any loose compo
nents, such as nuts, screws, springs, etc C heck
data on nameplate (located at nght side ot cam?
for correct Type. Sertes and Signal Range

CAUTION Betore mounting or installing Posi
tioner. chech nameplate data to make certan
Positioner 1> surtable tor application desired DO
NOT AT ANY TIME EXCEED THE RATINGS
LISTED ON THF NAMEPLATE
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S 1t any damage to Positioner 1s evident, refer
to inside front cover ot this nstruction Book If
Posttioner appears undamaged. replace cover and
proceed with installation mstructions

INSTALLATION

The Characterizable Pnzumatic Positioner,
Type AP2, can be applied to double acting
cylinder applications or single acting diaphragm
actuator applications

CAUTION The positioner can be mstalled 1n any
position with proper recalibration It should be
noted that certamn installation methods will not
stroke the power operator to a fail safe condition
it the controller fatls to send a signal Baley
Meter Co  strongly recommends that, tor
mcreased  satety, an nstallation method be
selected to provide a tail sate mode when loss ot

controller signal s experienced Mounting and
externa d mensions ot Type AP2 Positioner are
shown 1n Figure |

Double Acting Cvlinder Applications

When the Positioner 15 applied to a
double acting cylinder assembly. the piston rod I1s
normally connected thru suitable linkage to
position a valve damper or other regulating
device Position of the power operator 1s normally
ticd back to the Positioner dave arm thiu a dirve
rod (other tie back methods may be used
depending on application) The drive arm is fixed
to the positioming cam which is shaped to give a
desired characteristic of power operator position
versus 1nput den and control signal Positioner
mounting and pncumatic conneetions must be
such that an increasing control signal will extend
(stretch) the range spring

n
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OPT ONAL
PRESSURE
GAGES G

DR VE CAM
ARM {RED S DE)
CLOCKW SE
ROTAT ON
pme—
DR VE ROD

.
l,—F STON ROD
L
MOT ON
w
NCRFAS NG S GNA

NOTES

R

o
FOR A DOWNWARD MOTION W TH NCREAS NG S GNAL USE BLACK SIDE
OF CAM (COUNTER CLOCKW SE ROTAT ON) AND REVERSE O AND 02 CONNECT ONS

N _ANY NSTALLAT ON DRECTON OF P STON TRAVEL FOR A G VEN S GNAL CHANGE
CAN BE REVERSED BY US NG OPPQS TE S DE OF CAM AND SW TCH NG Ot AND 02 CONMECTIONS

GAGE DES GNAT ONS
G SGNAL PRESSURE GAGE
G2 OUTPUT PRESSURE GAGE
G3 OUTPUT PRESSURE GAGE

F GURE 2 Typ cal Pos tioner nstallation Mounted on Doub e Acting Cy nder



SR

—
P88 7

Page 6
HANDJACK\_H;_)
HANDJACK ———
1 —C D
ALTERNATE PIP NG FOR o Uasd
D APHRAGM ACTUATOR
W TH HANDJACK
NOTES NOTES.
BLACK S DE OF CAM RED S DE OF CAM ‘:\‘
FAC NG QUT FAC NG OUT
2 COUNTERCLOCKWISE i: 2. CLOCKW SE CAM
CAM ROTAT ON* ROTATION *

3 02 PORT PLUGGED
4 STEM MOVES UP W TH
S GNAL OR SUPPLY FAILURE

MOT ON W TH
INCREAS NG S GNAL

NCREASE N CONTROL S GNAL PRESSURE
MOVES STEM OUT OF D APHRAGM CASE

TOP_LOADED ACTUATOR

HANDJACK\_C — )
10
ALTERNATE PIPING FOR o2
D APHRAGM ACTUATOR
WITH HANDJACK
NOTES.
| RED S DE OF CAM
FAC NG OUT
2 CLOCKW SE CAM
ROTAT ON *
3 0 PORT PLUGGED —
4 STFM MOVES DOWNW TH
S GNAL FA LURE
5 STEM MOVESUP W TH
SUPPLY A R FAILURE

MOTION W TH
NCREAS NG S GNAL ZI

NCREASE N CONTROL S GNAL PRESSURE
MOVES STEM INTO D APHRAGM CASE

TOP LOADED ACTUATOR

* ROTAT ON OF CAM AS V EWED FROM FRONT
OF POS T ONER W TH COVER REMOVED FOR
AN NCREASING S GNAL

3 02 PORT PLUGGED

4 STEM MOVES DOWN WiTH
S GNAL OR SUPPLY FAILURE

MOT ON WITH
NCREAS NG SIGNAL

NCREASE IN_CONTROL S GNAL PRESSURE
MOVES STEM NTO D APHRAGM CASE

BOTTOM LOADED ACTUATOR

HANDUACK——( O
NOTES
BLACK SIDE OF CAM
FAC NG OUT
2 GOUNTERCLOGKW SE

CAM ROTAT ON *

0 PORT PLUGGED
STEM MOVES UP W TH
5 GNAL FAILURE
STEM MOVES DOWN WITH
SUPPLY AIR FA LURE

PRt

*

MOTION W TH
NCREAS NG S GNAL

NCREASE N _CONTROL S GNAl PRESSURE
MOVES STEM_OUT OF D APHRAGM CASE

BOTTOM LOADED ACTUATOR

GAGE DES GNATIONS
G S GNAL GAGE
G2 OUTPUT GAGE
G3 SUPPLY PRESSURE GAGE

F GURE 3 Typ cal Posit oner nsta aton Mounted on S ngle Acting Diaphragm Actuator
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In any installation, the direction of piston
travel for a given signal change can be reversed by
using the opposite side of the cam and reversing
the Ol and O2 output connections (Figure 2)

If the Positioner 1s included with a
double acting cylinder assembly, tubing
connections between the Positioner and the
power operator would be as illustrated in Figure
2 Pressurc gages are optional and are not
included  unless specified when  ordening
Positioner

If 1t 1s necessary to complete the pneumatic
connections to the Positioner, refer to Product
Instructton G182 for tubing methods and
precautions

Single Acting Diaphragm or Spring Loaded
Actuator Apphcations

When the Positioner 1s applied to a
single acting actuator assembly. the valve stem 1s
normally connected thru saitable linkage to
accurately position an inner valve in response to a
control demand signal Position of the valve stem
(or mner valve) is normally tied back to the
Positioner thru a dnve rod which 1s attached to
the Positioner drive arm The drive arm 1s fixed to
the positioning cam which s shaped to give a
desired charactenistic of irner valve position
versus mput demand control signal Positioner
mounting and pneumatic connections must be
such that an increasing control signal will extend
(stretch) the range spring

In any installation, the duection of valve stem
travel for a given signal change can be reversed by
using the opposite side of the cam. plugging the
output connection being used and connecting

tubing to the remaining output connection
(Figure 3)

If the Positioner 1s included with a control
valve furnished by Bailey Meter Company, 1t 1s
mounted on the valve yoke and piped to the
actuator as Hlustrated in Figure 3 Pressure gages
are optional and are not included unless specified
when ordering Positioner

If 1t 15 necessary to complete the pneumatic
connections to the Positioner, refer to Product
Instruction G182 for tubing methods and
precautions

SUPPLY PRESSURE

Supply pressure range 1s 18 to 150 ps1
Because of the minimal effect of supply pressure
variations on output positions, a regulated supply
1s not normally required for erther application
However, for single acting diaphragm actuator
applications, a mimmmum supply pressure of 5 pst
over maximum 1nput signal rarge (20 ps: tor 2 18
pst unit or 32 pst for 327 psi unit) must be
maintained

WARNING TYPE AP POSITIONERS ARE
SUITABLE FOR MAXIMUM AIR SUPPLY
PRESSURE OF 150 PSIG ADHERENCE TO
THIS LIMITATION WILL ENSURE SATIS
FACTORY PERFORMANCE DO NOT SUPPLY
PRESSURE TO THE POSITIONER IN EXCESS
OF THAT WHICH THE RELATED ACTUATOR
OR CYLINDER CAN SAFELY ACCEPT

NOTE_ It 15 recommended that a filter or dripwell
be 1nstalled 1n the supply line to prevent improper
operation of the Positioner due to entramned
moisture or dirt




PLACING IN SERVICE

Muake the following adjustment checks to
nsure correct operation ot tie va ve actuator or
cvlinder assembly  and the Positivaier betore
placing in operation

I Mche certuin connecting hink.ge brackets
and any mounting hardwuare are sedt re

Y Make certar: supply mput coatro s gna
and ouvtptt presstre connections are tight Check
tor cakage whle tader presstre wi 1 souapsuds
SO ution

3 1f optiona presstre gages were turanshed
mahe certary  gages ore anstuled 1 wourect
location tor application (Figure ™ or 3) and all
coniections are tight Chech tor leakage, while
under pressure, with soapsuds ~olt tion

4 Pertorm procedures out ed 1 der * Cal
brat 1g the Pos toier™ ty ¢iech ntput pressure
leve adjustme 1t and to set zero a1d rapge adyust
nents tor the requ red applotor pror to
p ac g the Posit oetn sery e

NOTE 1t v recommended that a  position
ndicator plate be fabricated and 11sta ed on
valve acttator voke (or vy lider) and a pointer be

FIGURE 4 Typical Posit on nd cator P ate
Mounted un Va ve Actuator yoke

installed 01 v ve stem (or piston rody to 11d cate
tul OPEN and full CLOSED travel ol power
operator (Figure 4)

ROUTINE SERVICING

1 Orce cac™ year cech ol awr coarect.ons
for leahage. while under presst re, with a soapsuds
solution

7 Ma ntain g clean air supply tiree ot dirt o1l
Or MONLUrej to asstire sdtistactory aperatton of
Positioner It recommended fiter s insta ed
(reter to “Supply Pressure™ in supply 1,
remove and clean 1t necessary

3 Whenever power operator 1s out of service
(or when required) remove Positic wer output
valves wy octhred wader " Trocbiesionting™ and
clean with an ahiphatic hydrocarboa ~olvert i1 e
gasoline or herosee)

WARNING  USE SOLVENT IN A WELL
VENTILATED AREA AVOID PROLONGED
OR REPEATED BREATHING Ol VAPORS
AVOID PROLONGED OR REPEATED CON
TACT WITH SKIN DO NOT USE NEAR OPEN
FLAME

2 Perodic v ocheck ontice and ozzle tor
deposits and clean 1t necessary as outlited under
“Troubleshooting™

5 Onee edach vear (or waen requitedy, check
adiestiment  and  cahibratin of Postioner and
power operator as outlmed v ader “"Cabibrating the
Positioner™

6 Alsy, t Posit oer s equ pped w th opt 01
a wtegral <h t oft . 1d eyurahziig valve ¢ ean
valve assembiy ad cavity each vear w th a phatic
hvdrocarbor soseat Disassemble by remoy g
valve handle and valve retaier tFrgire 73 tems
16 and 15 and hift ng ott valie assemh v 174
ITwpect ormgs 13 uad 14 and  epace 1t
1ecessary Re ubr cate with miumum amou it ot
arng lube (Dow Comimng No 4 or equnaleit)
and reassemble

NOTE Be sure sane shins aie i vt led hetween
volve assemay ¢ Frand v ve retamer 15y
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TROUBLESHOOTING

If trouble occurs which 1s definitely traced to
the Posihioner, check supply pressure. input and
output pressure connecticns and mechanical
Iinkage adjustments before removing from service
If no obvious detects are noted, refer to “Fault
Correction Chart” Locate apphicable heading for
type of Positioner falure encountered Correct
procedures for checking or replacing various
components are listed below

WARNING MAKE CERILAIN POSITIONER IS
DISCONNECTED FROM SUPPLY PRESSURE
SOURCE OR REMOVED FROM SERVICE
BEFORE ATTEMPTING ANY REPAIR OR
REPLACEMENT PROCEDURES

CLEANING NOZZLE ORIFICE
(Refer to Figure 5)

NOTE Diameter of hole in orifice 1s approxi
mately 0 016 inch Dirt or foreign particles could
easily be trapped wn oritice before reaching noz-
zle

1 An access hole on top ot Positioner cover 1S
provided for servicing or cleaning nozzle onfice
Remove pipe plug trom nozzle chamber section
ot relay assembly using a 5/32 inch aflen wrench
to gain access to orifice

2 Use a wire approximately 0015 inch 1n
diameter and remove any dirt or foreign particles
obstructing ortfice hole

WARNING USE EXTREME CARE WHEN
CLEANING ORIFICE TO PREVENT SCRATCH
ING OR ENLARGING ORIFICE HOLE EN
LARGING HOQLE COULD AFFECT “GAIN"
CHARACTERISTICS OF POSITIONER

3 Reassemble pipe plug in nozzle chamber
section of relav assembly

REPLACING RELAY ASSEMBLY

NOTE To remove the Posttioner trom the case,
==

refer to Figure 12 tor wdentification of item
n.maers Lsted parenthet..als m steps | thru 4
only

| Remove cam (34) trom cam shatt (33)

2 Disconnect range spring (<) from spring re
famer ¢15)

3 1t Positioner 15 equpped with gam
suppresston accessory kit (items 7 thru 11,
remove kit as tollows

a Remove two screws (9), lockwashers (10)
and small washers (11} from base assembly (13}

b Disassemble retamer (8) and spring (7)

4 Remove two screws (30) from rear of base
assembly (13) and carefully remove Positioner as
sembly (3)

2 To remove signal nut (40), place a
9/16 inch thin head or tappet, open end wrench
on hex of signal diaphragm assembly (26) guide
to secure guide 1n posmtion and prevent rotation
(Figure 6) Witn guide held firmly, place a
3/4 mch open end wrench on flats of signal nut
(10} Remove signal nut and spring retainer (39)
from threaded section of guide

NOTE Spring retamer (39) 15 loctite sealed into
Signal nut (40) and should not have to be sepa
rated

CAUTION Damage could result to signal dia
phragm assembly 1t gude 1s not held m position
when removing signal nut

6 Remove tabbed retaner (25) from signal
diaphragm assembly (16) guide

7 Remove screws (46) and lock washers (47)
securing base mmmnfold assembly (36), relay as
sembly (27) and manitold assembly (8) in posi
tion (Dowel pms in both ends of relav assembly
prevent ratation of issembles alter Jap screws
have been removed )

—

PNEUMAT C

ASSEMBLY

POS T ON NG
CAM

F GURE 5 Clean ng Nozzle Or f ce
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FIGURE 7 Replacing Output Valves

FIGURE 6 - Replacing Refay Assembiy
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8 Remove base manitold assembly (36)

9 When removing relay assembly (27), guide
vane by hand until vane 1s clear of signal dia-
phragm assembly (26) guide

10 To
steps 3
uniformly 1n rotation, 70 to 75 1n
minutes and retorque screws

install new relay assembly, reverse
thru 9 above Tighten four screws (46)
Ib Wait 15

CAUTION To prevent damage to relay assembly,
make certain exposed diaphragms (at each end of
relay assembly) are 1n flat, re axed position before
tightening screws (46) Also, be sure that dowel
pins which protrude from each end of relay, enter
holes 1n mating parts before tightening screws

11 Make a preliminary setting of small
slotted set screw i vane assembly so that set
screw pownt litts vane overtravel hunge end away
from vane assembly approximately 1/64™

12 Complete reassembly of relay into Pos
tioner by reversing steps 1 and 2

13 Recalibrate Positioner for correct applica
tion as outlined under “Calibrating the Post
tioner™

14 Apply minimum input signal pressure
Using 4 stop watch or watch with a sweep second
hand as a timing device, rapidly mcrease input
signal pressure from mummum to maximum while
noting the time necessarv for piston or valve to
stroke from one extreme to the other

15 Again notmg time necessdry for piston or
valve to stroke from one extreme to the other,
rapidly decrease input signal from maximum to
minimum

NOTE Rate of mput signal change should be
approximately the same as in step 14

16 Compare two stroke times If an undesira
ble differential exists, adjust small slotted set
screw i vane assembly approximately 1/2 turn
and re zero calibration

17 Repeat steps 14, 15 and 16 until strohe
time differential 1s reduced to within desired
hmits At this point supply and exhaust capacities
of 01 and 02 output valves are balanced Apply a
drop of Loctite Grade 290 or equivalent to set
screw threads

REPLACING OUTPUT VALVE Ol
(Refer to Figure 7)

1 Using slot 1n end of valve plug (32} remove
plug from base mamitold assembly (36) (Plug
assembled at factory with adjustable sealant on
threads ) Plug can be removed by unscrewing
until all the threads are exposed A 3/4 16 UNF
hex nut should then be screwed over the plug
threads and the piug removed by grasping the nut
with pliers Remove hex nut Examine o ring (31)
and replace if necessary

2 Remove valve (28), valve spring (29), wash
er (30) and oung (2) from base manitold
assembly (36) Examine o ring and replace 1f
necessary

3 Clean valve (28) using an aliphatic hydro
carbon solvent (1e . gasoline, herosene, etc ) and
visually (nspect for damage to seating surfaces
Remove any sealant remaining on valve plug (32}
and threads insidz base manifold assembly (36)
Examine valve seats inside of base manifold
assembly for dirt Clean it necessary

WARNING USE SOLVENT IN A WELL VENTI
LATED AREA AVOID PROLONGED OR RE
PEATED BREATHING OF VAPORS AVOID
PROLONGED OR REPEATED CONTACT WITH
SKIN DO NOT USE SOLVENT NEAR OPEN
FLAME

4 Apply minimum amount of o ring lubricant
(Dow Corning No 4, or equivalent) to o ring (2)
Assemble valve spring (29), washer (30} and
onng (2) on valve stem Install valve (28)
subassembly 1n base manifold assembly (36)

S Apply small amount ot lubricant on o-ring
(31) and install on valve plug (32)

6 Apply adjustable seal (Loctite Sealant,
Grade No 242, or equivalent) to threads of valve
plug (32) and install in base manifold assembly
(36) End of valve plug must be flush with base
manitold housing when assembled

REPLACING QUTPUT VALVE Q2
(Refer to Figure 7)

1 Remove as a unit, screw retaner (1), valve
cover (3) and valve seat assembly (6) from
manifold assembly (8) by removing screws (41)
and lockwashers (42)

NOTE_After removing subassembly described in
step 1, visually check (or take a quick measure
ment) of the gap between the bottom side of
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valve cover (3) and thce top ot valve seat assembly
(6) This procedure 1s necessary 1n order to obtain
the same approximate dunension when reassem
bling valve seat assembly and wil assist 1n
recalibration ot the Positioner after final assembly
1s completed

2 To disassemble vulve seat assembly (6)
tfrom valve cover (3), back oft adjustment screw
(34) until valve cover can be removed It 1s not
necessary to remove screw retaimner (1) to disas
semble valve seat assembly

3 Examine ornngs (5) and (33) Replace 1if
necessary

4 H orng (2) must be replaced. disassemble
screw retainer (1) by removing screws (43) and
lockwashers (42) Remove adjustment screw (34)
from vaive cover (3) and replace o nng

5 Clean valve using an aliphatic hy drocarbon
solvent (1e, gasoline or kerosene) and blow dry
with air hose  Vaisually mspect for damage If
valve 1s damaged. va ve seat assemblv (6} must be
replaced

WARNING USE SOLVENT IN A WELL VENTI
CATED AREA AVOID PROLONGED OR RE
PEATED BREATHING OF VAPORS AVOID
PROLONGED OR REPEATED CONTACT WITH
SKIN DO NOT USE NEAR OPEN FLAME

6 Examune valve chamber in manitold assem
bly tor dirt and clean 1f necessary

7 Applv minimum amount of wbricant (Dow
Corning No 4 or equivalent) to o rings (2). (5)
and (33)

& Install o nng () on adjustment screw (34),
orng (5) 1n valve cover (3) and o ning (33) on
valve seat assembly (6)

9 With notch n valve seat assembly (6) In
ahgnment with dowel pin (4) 1n valve cover (3),
turn 1n  adjustment screw (34) until correct
distance 15 obtaned between bottom ol valve
cover and top of valve seat assembly (reter to
NOTE tollowing step 1)

CAUTION Threads on adjustment sCr2w are very
tine pitch Use care to avold cross threading

10 Install valve subassemblv n manifold
assembly (8) Secure in position using screws (1)
and lochwashers (42)

11 It screw retamner (1) was removed, mstall
retamner on valve cover (3) with screws (43) and
lochwashers (42)

12 Recalibrate as outlinad under **Ca ibrating
the Positioner™

REPLACING SIGNAL DIAPHRAGM ASSEMBL Y
(Refer to Figure 8)

NOTE To remove the Positioner trom the case,
refer to Figure 22 tor identification of item

5

numbers listed parentheticaly in steps 1 _thru 3
only

I Disconnect range spring (4) trom spring
retaimner (15) using needle nose phers

Y It Posttioner s equ pred with optiona gan
suppression kit ¢ tems 7 thru 11 remove kit as
to ows

a Remove two screws (9), lockwashers (10)
and small washers (11) from base assembly (13)

b Disassemble retainer (8)and spring (7)

39

FIGURE 8 Rep ac ng S gnal Diaphragm Assemb y
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GAIN SUPPRESSION KIT GAIN SUPPRESSION KIT
PART NO 6327328 1 PART NO 5327328 2
Positioner with Positioner with Positroner with Positioner with
APPLICATION Standard Gan High Gain Standard Gan High Gain
(250 300) (300-400) (250 300} (300-400}

Cy nderswth 50 n3or x X
less g splacement
Cy nderswth50 n3to
200 n3d sp acement Not Reauired
D aphragm actuators w th X X
h gh pack ng fr ct on

TABLE 1 Suggested Gam Suppression Kit Guide Lines

3 Remove two screws (30) from rear of base
assembly (13) and carefully remove Positioner
assemblv (3)

4 To remove sigral nur (40), place a
9/16 «rch then head or tappet open end wrerch eon
hex ot sigial diaphragm assembly (26) guide to
secure guide n position and prevent rotation
With gunde held firmly. place a 3/4 mch open ed
wrench on flats of signa nut (40) Remove s gng
nut and sprng retarer (39) trom threaded sec
tion of gunde

CAUTION  Damage vould result to signal
d aphragm assembly 1if guide 15 not held in
position w 1en removing signd nut

S Remove tabbed retamer (25) trom signal
diaphragm awsembly (260) guwde

6 Loose1 tour hex socket head cap screws
(461 until base manifold assembly (36) and relay
assembly (27) can be disassembled from mainfold
assemblv (8) (Dowel pins in both ends of relay
dssemb y prevent rotation of assemblies atter cap
screws have been removed )

CAUTION To prevent damuage to vane of relay
assembly, carefully gude relav assembly (27)
vane over signal diaphragm guide when <eparating
refdy assemb y and manitold assembiv (8)

7 Remove three screws  44) and disassemble
signal cover (04}

S Remove signal diaphragm assembly (26)

9 To 1sta new sgna d aphragm assemb y
(7€) reverse steps | thru & above T ghten three
screws ¢44 75 to 3 n b T ghten tour cap
screws 46 70 to 7> n Ib umtormly 1 rota
tion Wat 5 m nutes und retorque screws

INSTALLING OPTIONAL GAIN SUPPRESSION
KIT (Refer to Figure ”° und Figure 9)

An optional gain suppression kit 1s available
for Tvpe AP2 Postioner (refer to Table 1) Tnstal
g the gain suppression st mignt be necessdry to
control oscillatio 1 of the tinal control efement to
reduce sensitivity and prevent overshoot where
high paching triction 1s evident, where oscillation
occurs in a rapud rise portion of the cam or to
adapt the Positicner to a change n application
The need for gam suppression will vary according
to actuator_and valve characteristics If it 1> neces
sary to add the gain suppression kit, refer to ap
plications Iisted m Table 1 and procedure out
! ned below

+ Remove wamr (Figaae 22 tem 34y trom
cam shaft (33)

Disconnect range spring (Figure 9, item 4)
trom spring retainer (15) uung needle nose phers
3 Anstall spring (7) over signal nut (45) until
spring contdcts signa nut flange

4 Insta]l “boniet™ portion of retamer (%)
over sprng reta ter (15) unt | retamner (8) secures
spring (7) m position

S Install ser=ws (9)  ockwashers (10) and
small washers (1) thru reta ner (3 and into Posi
toner base assembh (13) Do not tighten secure
v

6 Reassemb ¢ range sprng () to spring re
tamer (1)

7 Instal cam (Figure 2 item 34) on cam
shatt (33)
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FAULT CORRECTION CHART

FAULT

PROBABLE CAUSE

CORRECTIVE ACTION

1 Fna dr ve e ement at
one end of stroke and does
not respond to nput
change

a Obstructon nor fce
ead ng to nozz e

Check or f ce as out ned
under “’C ean ng Nozze Or f ce ’

b Reay (amp fer)sect on
eak ng nterna y

Rep ace as out ned under
‘ Rep ac ng Re ay Assemby *

2 Excess ve a r consump
t on {exhaust oud)

a Leakage at jo nts of man fo d
assemb y re ay assemb y or
base man fo d assemb y

T ghten four 250 28 x 4 hex socket
head stan ess stee cap screws 70 to
/5n b

b mproper seat ng of output
va ves

Remove va ves as out ned
under ““Rep ac ng Output
Vave 01 or ‘Rep ac ng Output
Va ve 02 * Cean va ves and seats
Rep ace va ves f necessary

3 Osc atonoffna drve a OQOutput pressure eve a Reset output pressure eve adjust
e ement too ow ment as out ned under “’Ca brat ng
the Pos t oner”’
b Gantoohgh b nsta optona sp ngktasott
ned under ‘Insta ng Gan
Suppresson K t*
c Dr ve arm not secure y ¢ T ghten or correct nkage as
attached to f na dr ve necessary
e ement
4 S ow response a Output pressure eve a Reset output pressure eve ad
too h gh or too ow Justment as out ned under
‘Ca brat 1g the Pos t oner”
b Output va ves b ocked b Remove va ves as out ned under
‘Rep ac ng Cutput Va ve O1
or “Rep ac ng Qutput Vave 02 *
C ean va ves and ports
¢ Reay [pneumat camp fer} ¢ Rep ace as out ned under
assemb y not operat ng “Rep ac ng Re ay Assemb y"’
correct y
5 F na dr ve e ement at a Sgna daphragm eakage a T ghten three 190 32x1 00 pan
m n mum trave stop head screws 102530 n b or
and w not respond to rep ace as out ned under ‘Re
nput change pacng S gna D aphragm Assemb y *
6 Uprange zero sh ft that a Sgna daphragm eakage a T ghten thre= 190 32x1 00 pan
cannot be adyusted head screws to 2630 n b or
rep ace as out nea under “Re
p ac ng Sgné D aphragm Assemb vy’
7 Fu range cannot be a Incorrect range spr ng a Remove range spr ng and nsta
obta ned w th adjustment correct spr ng for range requ red
b Sgna d aphragm eakage b T ghten three 190 32x1 00 pan

head screws to 26 30 n b or
rep ace as out ned under Re
p ac ng S gna D aphragm Assemb y'*
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FIGURE 9 Insta ng Opt onal Gain

Suppression K t

8 Position retamer (Figure 9, item 8) on 1ts
slotted holes so 1t 1s 1n position to exert a shght.
even compression load on spring (7) when cam
and signal pressure dare at 077 Tighten screws (9)
in this position

9 Readjust range and zero adjustments as
outlined under ‘Calibrating the Positioner™ If

unit 1s unstable or sluggish. reta ner (8) can be
repositioned 1n 1ts slotted holes

10 Check to venfy that there 1s a shight load
on spring (7) when umt 1s pressurized and 1n a
static position

INSTALLING OPTIONAL HIGH GAIN RANGE
SPRING

Two optional high gain range springs are avail
able tor Type AP2 Positioner (refer to Table 2)
Installation of the high gain range spring 1s recom
mended for increasing accuracy on large displace
ment cylinders or actuators only, where h gh gain
should not affect stability of the final control ele
ment To instal high gain range spring, follow
procedures outlined below

I Remove cam trom cam shaft

2 D sconnect standard gain range spring from
threaded adjuster and spring retainer using needle
nose phers Install new high gain range spring

3 Install cani on cam shatt

4 Readjust range and zero adjustments as
outlmed under ““*Calibrating the Pos t oner™

Range Spr ng No of Input Signal
Part No Coils (ps)) Application
5327330 1 15 315 Optona hghgan
range spr ng
327 Optona hghgan
5327330 2 14 fangespr e
315 *Standard ga n range
spr ng
5327330 & 11 327 *Standard ga n range
spr ng

*Standard ga n {260 300) range spr ngs are assemb ed n p ace and

sh pped w th Pos t oner

TABLE 2 Optona Hgh Gan Range Spr rg
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P VOT AS3Y

RANGE ACJUSTMENT
(ROLLER HOLD
DOWN SCREW)

FOLLOWE R ASSY

L.SPR NG B AM
ZERO ADJUSTMENT

NTERNAL
SET SCREW

THREAD ADJUSTER
(ALWAYS PARALLEL
TO SPR NG BEAM)

POS T ON NG CAM
( 00% TRAVEL}

OPT ONAL PRESSURE
GAGES

ADJUSTABLE
vALVE SCREw

NTEGRAL SHUTOFF
AND EQUAL Z NG VALVE

F GURE 10 Pos 1t oner Adjustments

CALIBRATING THE POSITIONER

Calibration ot Type AP? Characterizable
Pnet natic Positioner consists ot adjusting the
Iinkdge (rom the power operator so that the
positioning «am rotates thru full range tor tull
travel of the piston or valve stem and to adjust tor
ba ance) the output pressure level

The tollowing adjustments are pertormed
with Positioner mounted on the power operator
These adjustments are specifrcally tor checking
operation of the two umts prior to adapting the
Powitioner to 4 particular apphication Once these
adjustments have been completed proceed to
“Calibration Adjustments for Particular
Applications™

OUTPUT PRESSURE LEVEL ADJUSTMENT

Double Acting Cvlinder Apphcations

If necessary to change or correct output
pressure level ot Positioner, follow the procedure
outlimed below and reter to Figure 10

1 Use B (straight line) positiontng cam which
15 shipped 1n place 1n Posttioner assembly

CAUTION Make certain correct side of cam (red
or black) 1s fucing outward tor apphication desired
(Figure ™)

Y Mahe supply air connections (18 to 150
psig) designated S” on nanitold Ma ntain s
pressure duriig adjustments and after Pos t oner
has been placed into service

WARNING TYPE APY POSITIONERS ARE
SUITABLE FOR A MAXIMUM AIR SUPPLY
PRESSURE OF ~0 PSIG ADHERENCE TO
THIS LIMITATION WILL ENSURE SATISFAC
TORY PERFORMANCE DO NOT EMNCEED
MANIMUM RECOMMENDED CYLINDER
OPERATING PRESSURE

3 It optional pressure gages are not included.
connect custo ner supplied  pressure gages (o
Posttioner output ports Ol and O or to 1/8 inch
NPT gage ports (Figure )

4 Apply midrange sigral (9 pst tor 3 15 unit
or 15 pst tor 3 77 unit) with no load on cvhinder

CAUTION Make certam nmudrange signal 1s ap

plied Output pressure level cannot be adjusted if

piston 1> against travel stop

5 Turn integra siuto | and equalizing valve
(AP200100) to AUTO positon

o Each output presstie gage shotld stabihize
at approxmately /3 of supply presstre (01 gage
reading plus O gage readiig should ecual 4 3 ot
supply presstre)
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7 It reading 1 not correct, turn adjustable
valve screw counterclockwisz to increase pressure
or clockwise to decrease pressure until correct
reading 1s obtained

NOTE If oscillation occurs, gain suppression
spring kit (available option from Bailey Meter
Co, Pt No 5327328 (J) must be installed Reter
to “Installing Gain Suppression Spring”” for table
of spring applications and nstallation procedure

Single Acting Draphragm Actuator Applications

If necessary to change or correct output
pressure level of Positioner, follow procedure
outhned below and refer to Figure 10

1. Use B (straight line) positioning cam which
1s shipped in place 1n Positioner assembly

CAUTION Make certain correct side of cam (red
or black) 1s facing outward for application desired
(Figures 2 and 3)

2 Make supply air connections (18 to 150
psig) designated “‘S” on mamfold Maintain this
pressure dunng adjustments and after Positioner
has been placed 1n service

NOTE For single acting diaphragm actuator ap
plications, a minimum supply pressurc of 5 pst
over maximum input signal range (20 psi for 3 15
pst umt or 32 pst for 327 pst unmt) must be
maintamed

WARNING TYPE APX POSITIONERS ARE
SUITABLE FOR A MAXIMUM AIR SUPPLY
PRESSURE OF 150 PSIG ADHERENCE TO
THIS LIMITATION WILL FNSURE SATISFAC
TORY PERFORMANCE DO NOT EXCEED
MAXIMUM DESIGN OPERATING PRESSURE
OF ACTUATOR

NOTE For single acting diaphragm actuators. a
minimum supply pressure of 5 pst over maximum
mput signal range (20 psi for 3 15 pst unit or 32
psi for 3 27 pst unit) must be maintained

3 If optional pressure gages are not included,
connect customer supphied gages to 1/8 inch NPT
gage ports 1n location shown in Figure 3 for
application desired

4 Apply mudrange signal (9 ps1 for 3 15 psi
umit or 15 psi for 3-27 ps1 unit) with no load on
actuator

CAUTION Make certain mudrange signal 1> ap
plied Output prassure level cannot be adjusted 1f
valve is against travel stops

S It reading on supply gage G3 (Figure 3)
does not equal supply pressure being applied turn
adjustable valve screw counterclochwise until sup
ply pressure 1s obtamed It reading 1s at supply
pressure, turn screw clockwise to decrease pres
sure, then counterclockwise until full supply pres
sure 1s obtained

NOTE_ Supply gage may momentanly drop 1f
large step change 1s applied

6 Once supply pressure 1s obtained, turn
adjustable valv: screw one (1) tull tumn
counterclockwise

ZERO AND RANGE ADJUSTMENTS
(Refer to Figure 10)

The range spring assembly applies a propor
tional feedback force to the mput signal dia-
phragm assembly A threaded adjuster applies
mtial tension on the spring and provides a zero
adjustment

Range adjustiment of the Positioner s
obtamned by repositioning a pivot assembly along
the cam follower arm Moving the pivot assembly
towards the cam results in a shorter final control
element stroke for a given signal change The
opposite holds true for moving the pivot assembly
away from the cam

Double Acting Cylinder Applications

The adjustment procedure below 1s based on a
direct acting application as shown i Figure 2 If
power operator 1s being used for a reverse acting
apphication, note that the movements and
positions will be opposite those listed below
Normally, the regulating device (valve, damper,
etc ) used in direct acting applications will be in
the CLOSED positton when piston 15 at bottom
of cylinder, and the OPEN position when piston
15 at top of cyln der Therefore, the words OPEN
and CLOSED used below refer to these positions

Single Acting Diaphragm Actuator Applications

The adjustment procedure below 1s based on a
direct acting. top-connected diaphragm actuator
as shown 1n Figure 3 If the power operator is
being used for a reverse-acting application, note
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that the movements and positions will be oppo
site those listed below Normally, a control valve
used 1n direct acting applications will be in the
CLOSED position when the valve stem has
traveled out ot the valve body to its fullest
extent, and in the OPEN position when the stem
has traveled into the valve body to 1ts fullest
extent Therefore the words OPEN and CLOSED
used below reter to these positions

NOTE It 1s recommended that a position indica
tion plate be nstalled on the valve act 1ator yoke
(or cylinder) and a pointer be installed on valve
stem (or piston rod) to indicate full stroke travel
in both directions

I Position piston (or valve) to CLOSED
position If cam tollower 1s not at zero mark on
posttioning cam, disconnect and adjust Positioner
drive rod (or other connecting linkage used to tie
back to power operator) untid Positioner drive
arm assumes posttion which places tollower on
zero mark, Reconnect drive rod

2 Set mnput signal at mmmum range value (3
pst for 3 15 pst unit or 3 27 psi unit) Piston (or
valve) should remain in CLOSED position

3 If piston (or valve) begins to move trom its
CLOSED position, loosen set screw located 1n
recessed hole ot knurled adjustment nut and turn
zero adjustment t Figure 10) clochwise to 1ncrease

range spring tension until piston (or valve) returns
to a CLOSED position

4 Increase mput signal above minunum range

value (35 ps1 for 315 unit or 3 27 pst umit) If
piston (or valve) does not begin to leave CLOSED
position mmmediately, turn zero adju-tment nut
(Figure 10) counterclochwise unul such move
ment 1s obtained Once zero adjustment 1s com
pleted, retighten sct screw to loch zero adjust
ment 1n place

5 Return to mimimum mput sigral ¢3 psy)
Piston (or valve) should go to CLOSED position

6 Set mput signal at maximum range value
(15 psi tor 3 15 pst unit or 27 psi for 3 27 pst

unit) If piston (or vaive) does not move to full
OPEN posittion, loosen roller hold down screw
(Figure 10) and shde roller along beam until
piston (or valve) reaches full OPEN position
After adjustment, tighten hold down screw firmlv
n place

7 Decrease input signal below maxi
nal range value (13 5 psi for 3 15 psiun
pst for 3 27 psi unut) It piston (or valve) does not
begin to leave full OPEN position immediately,
change range adjustment as outhned in step 6
until such movement 15 obtained

¥ It range adjustment (step 61 was necessdry.
recheck zero _adjustment as outlined in steps 2

thru 5

CALIBRATION ADIUSTMENTS FOR
PARTICULAR APPLICATIONS

The Positioner adjustments described below
may be used to improve the operation of the
power operator system either by itselt or n
relation to other systems or parts of a multiple
system

Zero or Suppression Adjustment

By using the zero adjustment (Figure 10) an
ntit al tension may be imposed upon the range
spring so that the piston (or valve) will not begin
to move from its minimum position until input
signal has increased from 3 psi to any value up to
9 ps1 (315 pstunmit)y or 15 ps1 (3 27 pstumt) This
adjustment 1s of value when two or more power
operators are to be operated 1n sequence. where
the power operator is equipped with a mimmimum
stop. or where the characteristics of the device
which the operator 1s moving must be matched
with that ot another regulated device

CONCENTR C
L NES

RAD AL L NES

|
POS TION NG CAM

F GURE 11 Character zed Cam
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Split Range Adjustment

The range adjustment iffords a variation of

power operator motion for a given range of con-

trol signal pressure In combination with the zero

adjustment described above, tull piston (or valve)

travel may be obtamed for a signal pressure 100

change as small as 6 0 ps1 t3 15 pst unit) Range

adjustments available for each ot the three cam / o0

vaniations furmished are shown in Figures 12, 13 80

and 14 This adjustment 15 of value when the de- \

vice bemng regulated by the power operator 1s 7° w

oversized. since the adjustment allows operation 60 2

ot the power operator thru its usetul motion for \ &

the desired full change 1n Lontro! signal pressure 5o :zx‘

It 15 also useful in matching the signal versus posi a0 g

tion characteristic ot thc power operator with 1 2

those of related power devices in the same control | . 30

system L Sl 20

>'\> < N

Cam Charactenistic Adjustment 3 T~ ): N °
This adjustment involves selecting or shaping 6 0 20 30 40 50 80 70 80 90 og

the proper positioning cam in order to obtain that 00 90 80 70 &0 40 30 20 O O

charactenistic of piston (or valve)position versus % PISTON OR VALVE TRAVEL

control signal pressure which wil atford the

desired characteristic of controlled medium versus

control signal pressure The detinition of “con

trolied medium™ as applied to this section 1s the

rate of action of that medium (water, air, etc) F GURE 14 Cam C, Square Relation
being controlled



CONTROL SIGNAL PRESSURL cams The fo lowing table 15 a comparison of pos
sible stroke lengths vs teedback drive arm hole
Signal Value (psig) locat ons tor tiwe Full Stroke 907 cam and the
Percent Value Control Systen Ranges Ha fStrohe 45° cam
318 327 Feedback Arm Length of Stroke Inches
0 30 30 Hole Pos tion from Full Stroke Half Stroke
10 42 54 Cam Shaft 90" Cam 45’ Cam
20 54 78
30 66 102 1 1 5
40 78 126 2 156 75
50 ao 150 3 2 1
60 102 174 4 25 125
70 14 198 5 1 15
80 126 222 e e 178
20 138 246
100 150 270 7 4 2

TABLE 3 Conversion Tab e for Contro! System
Ranges

Positioning cams A, B and C (Figure 11) are
furnished with each Positioner (the B cam 1s
shupped assembled .n place and the A ind C cam
are included on the same part, but arz inactive)
The charactenstics for which the cams are shaped
are histed in Table 4 and are shown i Figures 12,
13 and 14 The figures show a family of curves
for each cam, each curve representing a range
adjustment when used with that specific cam
Table 3 shows control signal pressure values of
the two control system ranges equivalent to the
signal range percent values 1n Figures 12, 13 and
i4

If the system involves a single powe r operator,
1t 1s probable that the B (straight line) cam will be
satisfactory However, one of the other cams may
provide a more uniform controlled medium versus
signal pressure characteristic, providing stable
control over a wide range ot operation with a
give 1 proportional band adjustment on the con
troller For a power operator which 1s an integral
part 1n a complex controi system, the cams
provide a sefection ot characternistics whuch, when
used 1 conjunction with the range adjustment,
should allow close parallehng of the controlled
medium versus signal pressure charactenstic

Reter to “Characterized Cams™ for selecting
or shaping the proper positioning cam for a power
operator which s to be part of a complex control
system

Cam Se ection

Depending upon nomenc ature. the Positio ter
wil be provided with one of two standard 3 obe

CHARACTERIZED CAMS

In order to match the inherent characteristics
of the power operator to the final control device,
it may be practica. to reduce the controlled
medium versus piston (or valve) position
charactenstic of each device in the system to a
strayight hine relationship with regard to control
signal pressure This straight line relationship 1s
established by calibrating the Positioner with
respect to the corrcct pcesitioning cam by the
following method

1 Use B (straight line} cam to determine
actual controlled medium versus piston (or valve)
charactenistic (Figure 15)

2 Determine exact controlled medium versus
control signal pressure charactenstic desired (Fig
ure 16)

3 Using values determined in steps 1 and 2,
plot a curve to determine exact control signal
pressure versus piston (or valve) position charac
tenistic {Figure 17)

Positioning | Piston or Valve Position (P)
Cam vs F gure
‘ No
Any Stroke Control Signal (1}
A Square Root { VP 12
B Straght Lne { P) 13
c Square {  P2) 14

TABLE 4 Pos t oning Cam Character stics
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% CONTROLLED MEDIUM % CONTROLLED MED UM
~ FIGURE 15 Regulated Dev ce Character stic FIGURE 16 Desired Control
4 Compare curve plotted 1n step 3 with
curves shown in Figures 12, 13 and 14 Select
positioning cam whose characteristic most closely
matches control signal pressure versus piston (or oo
valve) charactenistic plotted in step 3 %
5 If necessary, set range and zero adjustments 80 . _—
to match control signal pressure versus piston (or 70
valve) characteristic more accurately as outhined o )
under “Zero and Range Adjustments” o 60
I 50
6 If required characteristic cannot be ob z
tained using the above procedure, or 1f a more “ 40
exact characteristic 1s required, alter shape of cam # 30
as outlined under “Cam Shaping Method™
20
Cam Shaping Method [}
To assist 1n the alleration process, cams are ©5 6 z0 30 40 50 60 70 80 820 00
marked with radial lines ( ndex of % piston or
valve travel) and concentric_hines (index of con % P STON OR VALVE TRAVEL
~~ trol signal pressure) The ten concentric lines on
the cam correspond to actual control signal

pressure values shown mn Teble 3 for the specific

control system signal range bemg used FIGURE 17 Cam Character st ¢
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CAUTION Betore cutting anv cam, make certain
cutting will involve REMOVAL OF CAM MA
TERIAL, rather than bwlding up of matenial For
example, 1t the characteristic plotted hes between
the A and B cam (Figure 1? and 13) the A cam
should be cut

I Use cam selected 1n step 4 under “Char
acterized Cams™ For cach increment ot control
signal pressure (concentric hines), locate the pis
ton (or valve) position (radial lines) required tor
specific control s.gnal pressiire Refer to Figure
18 for method ot locating these points

CAUTION Jt a cam shape has too steep a rise
there 15 danger ot cam follower beconung locked
Line printed on cam (part no 532732 1)
wndicates the masimum nise which should be cut
into the cam When a cam shape 15 required that
mcludes stch a rise, 1t 18 necessary to mtroduce
sutiicient angularity 1n the power operator device
drive rod linkage to allow a less radical cam shape

? A curve drawn thru points located on cam
m step | above will be desired cam shape Either
alter cam or cut new cam to this shape

NOTE An optional blank cam., Pt No
53273221 s available from Bailey Meter Com
pany 1if alteration of the orynal cim 1S not
desired

Speed Adjustment

When the system involves only a single power
operator, a high positioning speed s usually an
advantage ln a complex control system, however,
it 15 generally desirable 1o operate all power

CAM RAD AL NES

o 2 3 4 5 &8 7 8 9 O

50 <]

38 — — o
° 28 8 v
o
w4 7z

EXAMPLE CONTROLLED >

2 o2 MED UM REQD AT 8 6 O
- PS TO BE AT 60% &
© 90 P STON TRAVEL ~ 7 5 Z
3 \ 2
& 78 He 3
:‘l % 3 o

66 o =
f—: > \ <
v 54 NN 2 ©

=N
42 [/ =8 ,\(:}
30 ket L] 0

O 0 20 30 40 50 60 70 80 90 0O

% P STON OR VALVE TRAVEL

FIGURE 18 Locating Po nts for Shap ng
Pos t oner Cam for 315 ps Unt

devices at the same speed to avoid miteraction
between units or undesirable process conditions
during control pressure changes 1f it 15 necessary
to reduce the speed of operation, speed control
oritices (0 0407) are available as an option from
Bailey Meter Company (Pt No 5327327 1)
These orifices are installed directly mto the
output ports (Oland O2) und have 1/4 inch NPT
ports for connecting plumbing from the power
operator It onfices are too small, they mav be
drillea out to obtain desued speed control Blank
ornfices (Pt No 5327377 2 are also available

HOW THE POSITIONER OPERATES

The Type AP2 Characterizable Pneumatic
Posttioner s a two-stage amplification, “‘push
pull™ action, torce balance type control nstru
ment, normally located mn the control loop
(Figure 19) between the controlier and the final
control element (valve actuator or cylinder assem
blv) A pneumatic mput (3 15 psigor 2 27 psig) 1s
applied to the Positioner to produce a power
operator position which can be charactenized for
a particular application thru the use of a position
ing cam A mechamical linkage connection to the
piston (or valve) stem serves to teed back the
actual stem position movement When the con
troller calls for the piston (or valve) to change
posttion, the Positioner acts as a pneumatic relay,
thru an independent air supply, and changes the
piston (or valve) to 1ts new required position

The Type AP” Positiorer can be applied to
double acting cylinder asse nblhies where a load
applied to onc side of the cylinder while simulta
neously unloading the opposite side ot the ¢y lind
er for a change 1n controller output By plugging
one of the output connections (unused connee
tion depends on application, Figure 3), the Type
AP’ Positioner can also ve used with single acting
diaphragm actuators where a load 15 applied to
top or bottom of the acutator for a change in
controller output

PNEUMATIC AMPLITFIER RELAY ASSEMBLY

(Reter to Figure Y0 and 21)

The Positioner’s pneumatic amplifier 15 con
structed mn a “‘stack’ design Several pneumatic
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SET POINT

+
CONYROLLEH POSITIONER

PROCESS

FIGURE 19 Block D agram of Type AP2 Pos t oner App cat on

chambers are formed by alternating fabric re-
inforced, elastomer diaphragms and aluminum
spacers The outer spacers are secured by stainless
steel bolts while the movable center sections dare
clamped together by flaring the ends ot the
aluminum guide tubes

When a change 1n conirol signal pressure 1s
applied to the signal draphragm assembly the
distance between the vane aid nozzle changes As
the vane moves, the nozzle backpressure will
wmcrease ar decrease (depending on direction of
the signal applied) and the entire relay assembly
center structure will displace Movement of this
center structure will open (cr close) output valves
Ol and O2

CAM AND LINKAGE
{Refer 1o Figure 20)

Power operator position 1s fed back to the
Positioner for comparision with the input control
signal pressure The feedback mechanism consists
of 1)a drive rod which follows the motion of the
power operator, 2)an adjustable, swivel ended
drive arm which s driven by the drive rod.
and 3) a cam and shaft which are driven by the
adjustable drive arm The prime tunction ot the
cam 1s to permut characterization of the power
operator posttion versus input control signal
pressure

A series o alternate drive 1nk attachment
notes i1 the Postioner aryve arm prov des for
nominal strokes of 8 SO to 4 00 inches The druve
arm may be repositioned in 45 degree increme 1fs
with respect to the case (1¢ at nmudstroke the
arm c¢an be at any of eght posittons which are
paraliel to or disp aced 45° e at ve to the sides of
the Positioner) One of twd cam contiglrat ons
(457 or 90° rotation) are sed, dependig upon
actuator stroke

Since the cam shatt and drive arm move as an
assembly. cam motion 1s 45 eor 90 degrees The
cam base circle rad us 1 1 30 inches and maxy
mum nise 15 090 inches In each case a square
root cam A. straight hne cam B and square cam C
are stamped on one blank The Positioner 1
shipped with tie straight hine cam B in position
(red side tacing out) By flipping the cam over
and reversig output connedtions O1 and O, a
reverse acting application can be obtaned

SEQUENCE OF OPERATION

NOTE Because of the varniety of applications
valable with the Type APY Positioner, the
description below will apply to a double acting
cylinder assembly used 1n a direct acting applica
tion The mput control signal pressure being
applied will be of an increasing nature Refer to

ACCESS HOLE FOR

CLEANING ORIFICE

PIPE PLUG

FIGURE 20 Type AP2 Pos tioner Components
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FIGURE 21 Cutaway V ew of Type AP2 Positioner

Figure 21 tor identitication of item numbers
Iisted _1n_parentheses below and as a guide for
steps Dhisting direction of movement (clockwise.
counterclockwise nght, left. ete ) of varous
components

I The controller sends out an increasing
signal to change position ot power operator
piston

2 Increase in pressure applied disp aces signal
diaphragm assembly (1), carrying vane assembly
(2) away from nozzle (3)

3 Movement of vane away from nozzle de
creases presswie 1n nozzle backpressure chamber,
allowing supply pressure in opposing chamber to
exert force on relay diaphragm assembly and
move entire center structure (4) to the nght

4 Displacement of relay assembly center
structure creates the following reactions

a Opens output valve Ol to supply pressure,
increasing pressure applied to one side of piston

b Opens output valve O to atmosphere,
causing opposite side of piston to exhaust

¢ Amplifier vane begins to move to the nght
imtiating a negative 1internal teedback which
decreases tension on range sprnng and allows vane
to move towards nozzle

5 Piston displaces because ot ditferential
pressure across Ol and O2 output ports Move
ment of piston 1s ted back to Positioner by a drive
rod which 15 connected to Positioner drive arm
and positioning cam

6 Cam rotates clochwise and pushes follower
assembly (5) Pivot assembly (b). connected to
cam follower, then pushes on spring arm (7)
which extends (stretches) range spring

7 As range spring extends, vane assembly 1>
pulled toward nozzle until force exerted by range
spring and tforce exerted on signal diaphragm
asserubly are equal When a “balanced™ condition
1s obtained, relay assembly center structure will
return to a neutral positior closing valves Ol and
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O" nozzle backpressure wil agamn return to 2/3
of supply pressure and piston position will be 1n
equilibrium with iput control signal pressure

A decreasing aput control signal pressure
trom the controller reverses the sequence above,
causing  the piston to mcve n the opposite
direction

For sigle acting duwaphragm  actuators, the
sequence of operation Is identical to the above
crunpie acept that une output vove g cade i
operat ve thru o valve adjustment procedure as
outhined under “Output Pressure Level Adjust
ment” for single acting diapbragm actuators

INTEGRAL SHUTOFFE AND EQUALIZING
VALVE TYPE AP OO 10
iDouble Acting Cyhinder Appheationsy

It Positioner 1s equipped with the integral
shutotf and equalizing valve. the cvlinder assem
bly may be manually or automatically operated as
outhned below By turrirg the valve handle to
HAND, supply pressure to the cyhinder s cut ott
and 0" and Ol are equahized allowing manual
repositioning ot the piston

Transfer from Manual to Automatic Operation

I Valve handle should be in HAND position

2 1t manual operator does not lock drive

vvhinder in posifion

a The piston must be posit,oned from prior
knowledge of piston position versus signal or
piston may “jump” when transterred to auto
matic

b Turn valve handle to AUTO position

3 It manual operator locks drnive cylinder in

load on manual operator, output pressures or
prior knowledge ot posttion versus signal

Transter from Automatic to Manual Operation

I Valve handie should be in AUTO position
Y It manual operator does not lock drive
cvlinder 1 position press safety latch and switch
vdlve to HAND position Drive ¢ylindetr will move
as determned by load 1t not restrained by hand
lever

3 It manual operator lochs drive oy hnder 1n
position  transter nechanism to manual  Press
safety  hateh and turm vabve handle t> HAND
position

OPTIONAL BYPASS VALVE
(S ngle Acting Diaphragm Actuator Apphicat ons)

It Poutroner s equipped with an optiondl
bypass valve assemblv (Figuie 25} tie actuator
mav be manually oc automatieally operated as
outhined below Depending on apphication, the
Posttioner muay be adjusted tor either direct or
reverse acting operatton Waen applied for direct
acting applications an ncrease 1 control signal
pressure will cause an icredse m control pressure
to the actuator When apphed tor reverse acting
dpplications an ircrease 1IN control signa pressure
will cause a decrease m control pressure to the
actuator Determ ne the application to which the
Positioner 1 bemg applied and follow the correct
procedure

NOTE Supply valve stated 1in the following pro
cedures 1s not supphed by Bailey Meter Co

Direct Acting Applications

To__change from_remote control to local
manudl contro

position

a Switch vave to AUTO position Drive
cvhinder will oppose manual operator 1If drive
posttion and nput s gnal do 10t cotrespond

b Manually operate dirve untd load on man
ual operator decreases If autput pressure pages
are installed on Positioner. readings should equul
1ze

NOTE If i step 3b it s desired that drive stay in
mitia  position nput signal must be adjusted to
correspond with drive position as mdicated by the

I Turn bypass valve to “BYPASS™ position.

2 If the Posttioner 1s to be serviced, close
SuPpiy vawve (sappiy valve net supplhed by Baidev
Meter Co )

To change trom local manual control to
remote control

1 Open supply vaive

Y Turn bypass valve to “POSITIONER™ posi
fion
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Operate_valves 1n_this sequence to avoid a
momentary pressure loss to the diaphragm actua
tor

When the valves are set for manual operation,
control signal pressure goes to the signal dia
phragm assembly and also thru the bypass valve
to the actuator The actuator 1 supphied with
signal pressure directly from the control system

The tinal control valve may be positioned
eitner by signal presswe fiom the control system
or preferably by manual operation ot the Selec
tor Station (t used) connected by the control
pressure line to the Positioner

The Positioner cannot normally be transferred

from automatic to manual or vice versa without
disturbing the control system becausc the Post
tioner 1y usually cabbrated fo delnvar control
pressure to the diaphragm actuator which differs
trom control signal pressure received from the
control system

To manually operate the contro valve by
handjack

1 Pick up valve position with handjach
2 (Close supply valve
3 Position valve using handjack

Reverse Acting Applications

WARNING WHLN ARRANGED FOR RE
VERSE ACTING APPLICATIONS SERIOUS
DAMAGE COULD RESULT IF A “BYPASS™
VALVE POSITION WEFRE USED AND CON
TROL SIGNAL PRESSURE WERE INTRO
DUCED DIRECTLY TO THE DIAPHRAGM
ACTUATOR THE CONTROL PRESSURE TO
THE ACTUATOR DURING AUTOMATIC OP
ERATION 1S THE OPPOSITE OF CONTROL
SIGNAL PRESSURF FROM THE ( ONTROL
SYSTEM TO THE POSITIONER TO FFFECT A
BYPASS ARRANGEMENT, IT IS NECESSARY
TO REVERSE THE CONTROL SIC.NAT PRES-
SURE DURING MANUAL OPERATION OF
THE POSITIONER THIS [S NOT PRACTICAL
FOR THE SMALL AMOUNT OF T'IME THAT
THE POSITIONER WOULD BE ON MANUAL
DURING NORMAL OPERATION

To change from remote control to local
manual control

1 Pick up control valve position with hand
Jack

2 Close supply valve
3 Position valve using handjack

Position Transmitter Apphication

The AP2 Posttioner may be used as a4 position
transmitier, by generating a pneumatic signal
wineh .5 a furctior of an .nput postion The
same combinations of signal ranges and stroke
spans are available as are oftered 1n the Positioner
application (1e . 3 to 15 ysig and 3 to 27 psig
outputs for strokes from O ~ to 4 inches)

The output signal may be made a square root,
linear or square function ot the mput position
thru use of the A, B or C portio1 of the cam
respectively Other fuictions mav be created thru
special shaping of the cam

The AP? muay be made fo function as 4
posttion transmitter by interconnecting tiwe “E”
mput signal port with the *0O2" output port and
tappmg mto this intercon: ection tor the output
signal (Figure 26) A plug s placed n tie “O1”
cutput port Powition transmitter kit number
83777821 (Figure Y0) provides the necessary
hardware

A change in mput (cam shaft position) causes
@ deflection of the range spying via the cam and
mhage  The resilting  unbalance ot  torces
between the signal capsule and the range spring
causes a change in the “O)" output which 1s ted

back to the signal capsule

The signal capsule now acts as a teedback
e ement by opposmg the mput force trom tie
range spring When the oree trom the 0"
pressure n the signal capsule equals the new range
spring torce tie output will stabiize a:d will
represent  the dewred fuaction ot the put
posttion

Installabion

Insta lation 1s similar to Positioner 1nstal
latton The devie whose position I8 to be
transmitted should be ccupled to the posmition
transmutter’s cam shott so as to cause a 90°
rotat o1 ot the shatt for tull trave ot the deviee
t45° tor AP0 O
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For a linear motion device (eg diaphragm
actuators) the cam shaft 1y driven by the drive
arm (Figure > i1tem 38) :1d a connecting hnk
(Figure 4 item 7) av in the Positioner
application For a 90° rotat on device 1t may be
desirable to couple the camr shaft directly to the
device

The * zero™ position of the cam shaft can be
adjusted 1 45° increments by repositioning the
vam on the shaft

The d rection ot the traismitted signal can be
reversed by reversing the cam For example with
the red side of the cam facing out, clokwise
rotat on of the cam viewed from the tront ot the
unit, will cause an increasing signal Reversing the
cam so that the black side faces out will result in
a signal that decreases with clockwise rotation

Supply Pressure

Maintain 4 supply piessure, at the “S"
connection, 5 psig above the mavmum outprt
presst re but not higher than S0 psig

Output and supply pressure gages may be
mstal ed in the positions lateled “G1™ and G2,
respectively (Figure M)

NOTE The device to which the posttion
transmitter s applied must supply power to
operate the transmtter mechamism  Mdaxvmum

torque to operate a 3 to 15 ps1 uut with a hnear
output 1s approximately 4 1/2 1 b Torque may
be as hign as 2> 1 Ip Ior a square root
characteristic and a 3 to 27 pst output w th 507
suppression

Cahbrating the Posttion Transmitter

Output Pressure Level Adjustment

Adjustable valve sset as follows

I Connect a pressure page to “O1” output
port or to 1/ n NPT port i “G2" posttion
(F gure )

? Posit on duve at mid ~troke position

3 Furn adjustable valve screw (F gure 6, item
34) clockwise until “O1”" pressure drops below
supply pressure  Now turn screw counter
cochwise until supply pressure s reached on
gage

4 Turn adjustable valve screw an additiona
one tull turn counterclochwise

Zero and Span Adjustments

The tollowing description 1s based upon a 3 to
15 psig output tor 0™ to 100% travel of the
moving device

I Install accurate pressure gage at output
connection or at connection labeled “*G1" (Figure

hA)
Y Turn-on air supply

3} Slowly stroke drive to its “‘zere™ postition
Adjust linkage between transmitter and drive such
that Transnutter’s cam follower 1s at zeto on cam

CAUTION In stroking the drive, be certain that
the Linkage 15 not overstramed due to maladjust
ment

4 Slowly stroke drive to its 100¢¢ ot travel
position. tahing vare that linkage 15 free to move
at all times, and 15 not stramned due to
maladjustment Adjust pivot position in drive arm
(Figure 27, item 38) or other external linkage
such that cam tollower 1s at 100 of cam rotation
tradial hne marked “100" on cam)

5 Repeat steps 3 and 4 until cam follower 1s
at 07 cam when drive 15 at 0'c strohe and 100
cam when drive 1+ at 10077 stroke

6 Move drive to ats 04 of stroke position 1f
outptt 1s not 3 psig. loosen set screw located 1n
recessed hole of knurled adjustment nut Turn
nut {while keeping eye bolt trom rotating) until a
2 psig output 1s achieved Tighten sct screw

7 Move drive to ts 1009 ot stroke position
it output s not at 15 psig loosen range
adjustment hold down screw (Figure 10) With
hold-down screw retightened. shide pivot assembly
along tollower assembly until a 15 psig output s
obtained

8 Recheck steps 6 axd 7 until des red outputs
are obtained

Large adjustments are provided in the zero
and range adjustments so large deviations from
the above calibrat on can be obtamed
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GENERAL SPECIFICATIONS

TABLE &6

Standard Input
Ranges

3 Band327psg

Standard Stroke 05 n 040 1

Range Rotary nputds and 90
250 1o 300 w th 50 ps § supp v prassure
Gank U39 stendard gaa range sor ng Gan cf

400 obtansbe usng 03 dna hgh gan
range spr ng Refer to Tasze

Reso ution™

0 " 0 vu pu” spa

Dead Band*

0 2% aof nput span

Hysteresis*

0 37 of output span

Supply Pressure

18 to 160 ps g

Mnmum suppy Pressue shoud be
mantaned 50 ps abcve max mum re
qu red by actudtor

Supply Pressure
Effect

Bwphragm Actuators

Average effect o1 actuator post 310 06%
per 10 ps supp y var at on w th 50 * 10
ps supp v

Cy_nders
Neg gb e

Capacity

Greater than 76 sc m 3t 75 ps g supp v
de very and =xhaust

A Consumption

D sphragm Actuators

T 12 scfm sl ba ance w th 0 Psg subp ¥
pressure typca 0 7?5 s¢fm ma<mum
0175 scfm at ba ance w h 30 ps @ 3upp v
oressure typta (355 fm max mum

Cv_nders

U5 scfm at baance w tn 50 psg suppy
pressure 1typca 1 0ctn max mum

15 scfm 3t ba ance w h 150 ps g supp v
pressure typ a3 0sfn ma<cmum

Temperature Lim ts

a0F 10 +180F AP2 (JJJ0}
010 +750F apP2 JOC
Determ ned by mater @ m tat on

Vihrat on

Tested n ace dance w th M L STD 1578
shps

Pneumatic
Connechions

T4 NPT on sippy sgna and ou pu
connect ons
8 NPT on opt ana_pressure gages

Size

0750 .90625 %4175
260 4mm « 230 2am » D4 8mm

Weight

95 b 43kg}

Optiona
Accessaries

PRESSURE GAGES tor read ng nput
sgna suppy and outpu pressures Refe
w Tabe for pirt numbers and usage
HGH GA N RANGE SPR NG ava abe
for obtanng a gan factor of 400 Refer
to Tab e for gart numbers

SPEED CONTRDOL OR F CES  regu ates
tme constant of Pastoner and fna
coniro  eement Orfces are nsta ed
d eLty nto ostoner outpul Parts
Reer to Tabe V for part numbers and
usage

GA N SUPPRESS ON SPR NG ore m
nat ng excess ve overshoot of ¥ na contro
eement Reter 1o Tab e V for par num
bers and usage

POS T ONER MOUNT NG KT or
ma ntng Postoner 1o drectu reve se
act ng d aphragm actuators ony Refer 1o
Tabe V for part numbers

BYPASS VALVE P Nu 53209451 o
sngeaing daphagm ac uator ApP €3
tans Fnab es operatur 10 use Lon ro €
output sgna T DPaston actuatardre ty
when so v e ng Pos t aner etc

BLANK CAM Pt No 5377322 1) s
avi abe o adapt ng the Po. oner 10 &
part cuar app tat on f cutt ngof or g na
cam snotdes rabe

Tvpca orr o mane

character , 1s 0 Postoner muuited on

d aphragm actuator range spr 1§ n hor Z 1La Pos L0 when v ewed
w th cover removed  Ac ua p= formanee may vary w happ catan

SPE( IF CAT ONS SUBIECT TO ¢HANGE W THOU L

Mounlirg POSIL OF Cs  be 2o *ec = any P3:7 20 AT NOTWLE
Effect ¢.a bratrn
HIGH GAIN RANGE SPR NG TABLE 7
PRESSURE GAGES TABLE 6 Range Sprng | No of | nputSigna App caton
Goge Part No Cors {ps)
Temperature Range Gage 5327330 1 15 315 Optona hghyan
{ps g) Legend* N
Range i gen Part No 327 | Optona hghgan
40F 030 st ument 5326605 1 5327330 2 14
[ 0160 Supp v 5326605 2 315 “Standa d ga n
1160F 0 160 Outy Lt 5326606 3 -
3 7
“3or 030 ot umet | 5326605 4 5327330 3 1 32 Standadgan
o 0160 Supt v 5376605 5 *Standard ga n 250 300  ange sor ngs 4 £ assemb ed n p ace and
+750F 0160 OutHut 5326605 6 sh pped w th Pos t uner
nifrume  Buppy NG U PU Q4G Used IN s N 2 dC ng dev Ces GAIN SUPPRESS ON KIT TABLE 9
nstrumen and wo Ou pu aages used and ub e ari ngdev es
Theraaenoprevsrnsis m un ngaSuppydage doubes ng Gain Suppress on K t Part No
dev ces Std Gan Hgh Gan
App cat on {25¢ 300} {300-400}
SPEED CONTROL OR F CE TABLE 8 Sy aew e n3on 537578 1 | samrarm 2
Or f ce S1ze Or f ce e8¢ 3p acement e
{n} Part No - 3
>y ndersw th 50 19 ta Not R
040 5327327 1 200 n 3 d sp avement ot Read 5327328 1
B ank D aph agm au uators w th
4 toaut 5327327 2 1 gh pack ng fr ct on 5377328 1 5327378 2




~
—

Characterizable Pneumatic Positioner

P88-7
Page 29

EXPLANATION OF NOMENCLATURE

Type AP2 qu L]

Characterizahle Pasitioner
Pneumatic Input

Input Signal
Range

315 psg
327 psg

[N

Temperature Range

0 —40F to +180F

1 0 to +250F

Valving

0 None To be done externa y
ntegra Shutoff and Equa z ng*

-

Stroke Span {in )

*For doub e-act g cy nder 3pp cat onsony

Min Max
1 50 200
2 100 400

An “X"
by the standard Nomenclature

as a suftix to TYPE dicates that the Transmitter mcludes some special teature not covered

REPLACEMENT PARTS

Figure 22 15 a parts drawing ot the Type AP2
Characterizable Pneumatic Positioner Figure 23
15 a parts drawing of the Positioner Assembly

These tigures will normally apply to the unit
furnished However, there may be individudl
difterences 1n specific assemblies due to

a Design changes made since the printing of
this instruction section

b Special design of equipment furnished to
make 1t surtable for special application

Therefore, when ordering mdividual parts,
assure correct replacement by specifying on the
order

1 Complete nomenclature, code number, part
number, series label number and § O number ot
equipment for which parts are desired

2 The Parts Drawing Number on which each
part 15 llustrated
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NOTE OVER ASSY AVA L

AALE PART NO 5328 584

NCLUDES TEMS 2 7 8
923

TEM PART NO NAME TEM PART NO NAME TEM PART NG NAME
SEENQTE  NAMEPLATE 5 9742 1 SPR NG RETA NER 5327240 1 CAM FULL STROKE TYPE
2 SEENOTE  STYLE PLATE 6 197164 37 RETA N NG R NG 2 REQD AP2D2DTIONLY
3 53266000  POS T ONER RELAY ASSY 7 1a7552  COVER SCREW ” REQD 5327322 BLANK CAM OPT ONAL
OR SEE PARTS DWG £ 53 4283 OFR NG 2 REQD 35 25020% 375 HEXHDSTNSTL CAPSCR
532813900 PBR Y a 98 7316 RETAN NG R NG 2 REQD 36 48 4 14014107 STN STL SHKPRF L AWASH
4 SEE TABLE A RANGE SPR NG 20 5327419 W RE MESH F LTER 37 197227 SPEC AL HEX HD SEMS SCR
5 SEL TABLE B PRESSURE GAGES 21 19423394 CAPLUG 3B 5327435 CR VE ARM
OPT ONAL 22 19981 ? BUTTON PLUG 39 SEE TABLEF SEAL NG CORD 32 REQD
6 SEE TABLE C GA NSUPPRESSONK T 23 5327408  FOLLOWER ASSY 40 SEE TABLEF SEALNGS'RP "2 REQAD
QFT ONAL NCLUDES 74 5377440 P VOT ASSY 41 1052883 1 WARN NG LABEL
TEMS 7 THRU 25 1973344 SMALL WASHER 42 190 STN STL REG 5PR NG LKWASH
7 SEE TABLE D 5PR NG 26 1974231 ADJLSTABLE NUT 42 19032x 875 HEX SOC HD STN STL CAP SCR
8 5327329 RETA NER 27 197422 EYE BOLT 44 19032 87 +EX SOCHEADLESS STN STL OVAL
9 25020x 500 HEX SOC HD STN STL 28 5327332  ADJJSTABLE P vOT PO NT SET SGR
CAP SCA 2 REQD 29 £327400 2 SPR NG ARM 45 53273311 S GNAL NUT
0 250 STh STL REG SPR NG LKWASH | 30 975012 PAN HD LONG LOK MACH NE | 46 668460 t SPEC AL NUT
2 REQD SCR 2 REQD 47 531145981 F ANDLE
11973418 SMALL WASHER 2 REGD 31 9716450 RETA N NG R NG 2 REQD 48 464321312 LG PAN HD STN STL MACH SCREW
12 SEE TABLE E SPEED CONTROL OR F CES 32 973445 SMALL WASHER 2 REQD 49 ,6432¢312 STNSTLTYPE APLA N WASHER
OPT ONAL 33 £326766  CAM SHAFT 50 4808094102 STN STL SHAKEPRDOF WASHER
13 53274052  BASE ASSY 34 5327239 1 CAM HALF STROKE TYPE
14 5327406 1 COVER AP20100ONLY

NOTE SPEC FY ALL NFORMAT ON ON NAMEPLATE AND STYLE PLATE WHEN ORDER NG
REPLACEMENT PARTS

FIGURE 22 Parts Draw ng P88 30,
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1TEM  PART NO NAME TEM  PART NO NAME TEM PARTNO NAME
1 53766H2 ©  SCREWRETA «ER 17 B326/921  VALVE ASSY 36 53206031  BASE MAN FOLD ASoY
7 SEE TABLE ORNG " REQD 2U 9032« 500 PAN HD STM STL MACH SCR NCLUDES TEM 37
3 5326783 VALVE COVER 3 RFQD 37 195 04 2 SOCKET HDP PE PLUG
4 175,31 DOWFLP N " an STN STL SPRG LRWASH 2 REQD
5 SEE TABLE ORNu 3 REID 38 95104 3 SOCKET HDP PE PLUG
w SECTABLE .+ ACYE SCAT ASS- . 1978027 0'6 §H M ASOEQL ATASSY [ 33 <3742+ SPRNIRETA R
v 19504 7 SOCKETHDP PE PLUG 020 SHM ASREQD AT ASSY [ 40 5327331 S GNAL NUT
3 REQD 025 SHM ASREQD ATASSY | 41 1 40v 500 F LL STER HEAD STN &TL
Ty T Fh oy FOLD ASS 7§ DR 74 B3PELE21 5 GNAL COVER MACH SCR 3 REQD
TyPE AP200J00 "5 53267781  RETA NER 47 ST STL REtw SPR NG
52767752  MAN FOLD ASs FOR 76 SEE TABLE 5 GNAL D APHRAGM ASSY LKWASH & REQD
T¥PE AP200] 0 ONLY 2/ SEETABLE RELAY ASSEMELY' 43 11240:3 2 PAN HD STN STL MACH SCR
NCLUDES TEMS 3 ~8 5326580 VALVE 5 RLAD
THRL 23 7 15 29 53765991  VALVE SPR NG 43 90 32.100 PAN HO MACH SCR 3 RF0O
53767753  MAN FOLD ASSY FOR T° PE 30 197392C  SMALL WASHER 45 90 STN STL REG SPR MG LK WASH
AP2L] 1ONLY NCLUDES 3 SEETABLE ORNG 3REQD
TEMS13THR ) "5 7 35 37 BIETBIY VALVEPLUG 46 5024 D) HE 4 50U HEAU oT 4 5TL 24P
. SEE TABLE OR N 2 REQD 23 SEE TABLE QR NG SCR 4 REQD
3 SEC TABLE ORNG ° READ 31 6326575 ADJUSTMENT SCREW 47 oBC STN STL REG SPR NG LAWASH
5 5326773 VALVE RETA NER ASSY 45 19457501  PULLPLUC 4 REQD 4 REQD
NLLJGES TEM 38
pe  RELAY Assy TEM TEM TEM TEM TEM TEM TEM TEM TEM
T PART NO 2 5 6 13 1 2 ) N £
AP20LJ0D 9376600 5 95 398 951398 b 5326/85 oM T om T 5326788 5326790 1 9513983 9513984
AP200I01 53206006 195 3985 951398 D 53267852 om T oM T 5326788 5376790 2 9513988 19513989
ap20010 5328 391 951398 95 398 % 5326785 951308 ? 951398 3 6326788 1 5326790 1 951398 3 9513984
AP2C11 63281437 19513986 125130810 53267852 195 268 7 1951208€ 2207882 3267907 1951383€ 19513089
SPARE PARTS K TS
TEM TEM TEM TEM TEM TEM TEM TEM TEMS TEM
TYPE 2 5 & 13 2 22 29 30 14831 33
KIT NO 258033 5
AP2_i0ot 19513986 1901398 10 53267852 53267887 5326580 1 5326599 1973420 19913988 19513989
K TNO 2580336
AP2O11 19513986 9513898 0 53267852 19513987 53267882 5326580 5326599 2794 20 95 3988 1951398 9
K TNO 258033 7
ap2 J0ao0 19513981 9513085 53267851 5326788 1 63265801 5326599 1973420 195 3983 195 3984
K T NO 2580338
AP I510 19513981 19513985 53767851 19510982 53267881 53265801 5326599 1973420 19513983 1951393 4

Pos t oner Re ay Assemb y, Pt No 5326600 [J and 5328139 O
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NNTE LAP 5 REWS NJITS AND
WASHERS NCLUDED W TH

TEM &
B
NOTE SEE TABLE FOR MOUNT NG KIT PARTS REQU RED
ITEM PART NO NAME TEM PART NO NAME TEM PART NO NAME
1 5327569 1 POS T ONER MTG BRKT 9 197 20A5 STOP NUT 2 REGD 16 375 16x 50 HEX SOC HD CAP SCR
2 312 18x 625 HEX SOC HD CAP SCR 10 5311890 ADJUSTABLE STUD 2 1o}
2 REQD 2687 LG 7 5311687 2 STEM CLAMP 375
3 312 SPR NG LKWASH 2 REQD 1 5311690 2 ADJUSTABLE STUD 750 D A
4 2602010 HEX SOC HD CAP SCR 3437 G 18 53 24831 STEM CLAMP { 750
4 REQD 12 53195001 ADJUSTABLE STUD 10
5 250 SPR NG LKWASH 4 REQD {3406 LG 19 53116911 CLAMP PLATE 376
6 SEENOTE MTGBRKT (FOR VALVE 13 1265 750 GROOV P N 750 D A
YOKE W THOUT MTG BOSS 1% 375 SPR NG LKWASH 3 REQD 20 531247 1 CLAMP PLATE { 760
7 53124494 CONNECT NG L NK CUT 5 37616 HEX JAM NUT 3 REQD 10 DA
TOF T}
8 190 32x 188 PAN HD MACH SCR
NOTE BRACKET AND ATTACH NG HARDWARE NCT NCLUDED N MOUNT NG KT F
NECESSARY TO MOUNT POS T ONER ON VALVE YOKE W THOUT MOUNT NG BOSSES
ORDER OPT ONAL MOUNT NG BRACKET PT NO 5313138 1
MTG K T VALVE STEM TEM
PART NO USAGE O AMETER 12345 788 101112131415 16 17 18 19 20
53273211 BA LEY 50 10 X X X X X X X X X X x x X LS x
5327321 2 BA LEY 375 750 X X XX XX XX X X X X X X X
5327321 3 BA LEY 750 10 X X X X X X X X X X X X X X X
53273214 BA LEY 375 750 X X X X X X XX X X X X X X X
53273215 F SHER 750 10 X X X X X X X X X
53273216 F SHER 375 750 X X X X X X X X X

“FOR D RECT OR REVERSE ACT NG D APHRAGM ACTUATOR APPL CAT ONS ONLY

E GURE 24 Parts Draw ng P88 28, Optional Mount ng K t, Pt No 53273210
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TEM PART NO NAME TEM PART NO NAME TEM  PART NO NAME
53272261 3 WAY VALVE 5 195171 3 WEATHERHEAD TEE 8 NGO 10 REG SPR NG LKWASH

2 5326946 1 A RL NE CONNECT ON ASSY 6 1962833 1 DES GNAT ON PLATE 2 REQD

3 1951593  ELBOW CONNECTOR 7 190 32x 375  PAN HD MACH SCR 9 190 32 HEX NUT 2 REQD

a 95727 2 BRASS N PPLE 2 REQD

F GURE 25 Parts Draw ng P88 24, Opt ona Bypass Va ve Assemb y forSnge
Act ng D aphragm Actuators, Pt No 5326945 1



K TNO 53272521
TEM PARTNO

3532 2
> 5 871
3 BIES

a 95 7 6

F gure 26 Parts Draw ng P88 32, Opt ona Pos t on Transm tter Convers on Kt,
Pt No 53272521
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