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POSITIONER PT. NO. 5311450-00
APPLIED TO DIAPHRAGM-ACTUATED VALVES
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Bailey Positioner Part Number 5311450-D 1s a pneumatic relay device which 1s applied to a
Control Valve to accurately position an inner valve in response to the control demand signal
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FIGURE 1 - Positioner Mounted on Diaphragm Type Actuator
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FIGURE 2 - Bailey Positioner

INSTALLATION

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
diaphragm casing as shown in Figure 1. (Pres-
sure gages are not included unless specified )

1f the Paositioner 1s furnished separately for
mounting on a valve, refer tolnstruction Section
P92-32 for installation procedures

When making connections to the Positioner,
refer to Instruction Section G18-2 for tubing

methods and precautions, and note the following
(see Figure 2)

1 Positioner connection C1 appliedto a
Diaphragm Actuated Valve 18 always plugged

2 Positioner connection C2 1s always con
nected to Diaphragm Actuator casing

3 Bypass valve and pilot valve block inner
passages are arranged so that control pressure
18 always delivered thru connection C2

DESCRIPTION OF OPERATION

The Positioner (Figure 3) consists essen
tially of two opposing forces balanced against
each other When the Positioner 1s at balance,
the force exerted upward on the balance beam
by the loading bellows 1s equal to the downward
force exerted by the positioning spring

The force exerted by the bellows depends
upon the control loacing pressure established
by the system 1n relation to ‘he demand for the
controlled medium The force exerted by the
positioning spring depends upon the position of
the Valve stem (or position of the inner valve)
and the shape of the positioming cam

The Valve stem 18 tied back to the Positioner
drive arm thru the Positioner drive rod. There
fore, for every position of the Valve stem, the

drive arm assumes a corresponding position.
The drive arm 1s geared to the positioning cam
which 18 shaped to give a desired characteris-
tic of 1nner valve position vs control loading
pressure.

Automatic Positioning

Refer to Sketch Ain Figure 4 When the con
trol system indicates that the Control Valve
should be opened, the force exerted on the hal
ance beam by the loading bellows increases as
a result of the increasein control loading pres-
sure Movement of the beam raises the pilot
Valve stem, opening the upper valve port to full
supply pressure, increasing the control air
pressure applied to the diaphragm, and caus
1ng the actuator stem to move into the valve
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FIGURE 3 - Positioner Shown Schematically

pbody Downward motion of the drive rod posi

tions the Positioner drive arm and thus pro

duces a proportional, clockwise rotation of the
cam which moves the spring beam down and
mncreases itension on the posiuonng spring
until- (1) the forces exerted by the bellows and
spring are again at halance, (2) the pilot valve
stem returns to its balance position, nterrup

ting the flow of control pressure to the da-
phragm, and (3) the actuator stem 1s held in 1its
new position. The reverse action occurs for a
decrease 1n loading pressure from the control
system.

Functions
The main functions of the Positioner are,

1. TO PROVIDE CHARACTERIZED CON-
TROL The positioning cam may be shaped to
cause conirol demand vs rate of flow thru the
Valve to match simlar characteristics of other
power devices operating 1in parallel with the
Control Valve

2 TOPROVIDE ACCURATE INNERVALVE
POSITIONING The inner valve 1s accurately
positioned throughout the entire control range
since 1t is balanced against the control demand.

3 TO PROVIDE RELAY ACTION. For a
0 065 ps1 change 1n control loading pressure to
the loading bellows, the Positioner may apply
to the Diaphragm Actuator any pressure change
up to full supply pressure or down to zero psl.
depending on the direction of change. This ac-
tion provides more power to overcome friction
and faster Diaphragm action than would be pos-
sible with only a 0.065 psi change to the Dia
phragm Actuator

4 TO PROVIDE VARIABLE OPERATING
RANGFS, The Paaitioner includes suppression
and range adjustments which afford almost any
desired combination of Valve stem stroke and
loading pressure range.

Control Loading Arrangements

Depending on the apglication, the Positioner
may be adjusted for either direct or reverse
loading operation as described below When
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FIGURE 4 - Application of Positioner to Diaphragm Actuators

applied for direct loading, anincrease in control
loading pressure to the loading bellows causes
an crease in control pressure to the Dia-
phragm Actuator When applied for reverse
loading, an increase in control loading pres
sure to the loading bellows causes a decrease
in control pressure to the Diaphragm Actuator.

Direct Loading

1. TOP CONNECTED DIAPHRAGM ACT-
UATOR (Figure 4, Sketch A). An increase 1n
control loading pressure to the loading bellows
raises the pilot stem, increases control pres-
sure to the Diaphragm Actuator, moves the act-
uvator stem into the Valve body, lowers the Posi-
tioner drive arm, and turns the positioning cam
clockwise to increase tension on the positioning
spring until the forces exerted by the bellows
and spring are at balance

2 BOTTOM CONNECTED DIAPHRAGM
ACTUATOR (Figure 4, Sketch B) An increase
mn control loading pressure to the loading bel-
lows raises the pilot stem 1ncreasescontrol
pressure to the Diaphragm Actuator, moves the
actuator stem out of the Valve body, raises the

Positioner drive arm, and turns the positioning
cam counterclockwise to increasethe tension of
the positioning spring until the forces exerted
by the bellows and spring are at balance.

Reverse Loading

1. TOP CONNECTED DIAPHRAGM ACT-
UATOR (Figure 4, Sketch C). An increase 1n
control loading pressure to the loading bellows
raiges the pilot stem, decreases control pres-
sure to the Diaphragm Actuator, moves the
Actuator stem out of the Valve body, raises the
Positioner drive arm, and turns the positioning
cam counterclockwise to increasethe tension of
the positioning spring until the forces exerted
by the bellows and spring are at balance,

2. BOTTOM CONNECTED DIAPHRAGM
ACTUATOR (Figure 4, Sketch D). An increase
in control loading pressure to the loading bel
lows raises the pilot stem, decreases control
pressure to the Diaphragm Actuator, moves the
Actuator stem into the Valve body, lowers the
Positioner drive arm, and turns the positioning
spring until the forces exerted by the bellows
and spring are at balance.
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OPERATION

After adjusting the Positioner for service as
outlined on page 9, and with supply and control
pressure applied, the Control Valve may be
operated either manually or automatically as
outlined below (see Figure 5)

Direct Loading

To change from Remote Control to Local

Manual Control
1 Turn bypass valve to "Open Hand"
2. Turn supply valve to "Closed Auto'.

To change from Local Manual Control to

Remote Conirol-
1, Turn supply valve to "Auto-Open"
2 Turn bypass valve to '"Closed Auto"

Manipulate valves 1n this sequence to avoid
a momentary pressure loss to the Diaphragm
Actuator

When the valves are set for manual opera-
tion. control loading pressure goes to the load
1ing bellows and also thruthe bypass valve to the
Diaphragm Actuator (Figure 5, Sketch B) Thus,
the Actuator 1s supphied with control loacing
pressure directly from the control system

The Control Valve may be positioned either
by loading pressure from the control systemor,
preferably, by manual operation of the Selector
Station (1f used) connected by the control loading
pressure line to the Positioner (see control or
piping diagram of the specific control system of
which the Control Valve 1s a part)

Note that the Positioner normally cannot
be transferred from automatic to manual oper
ation without disturbing the control system
since the Positioner 1s usually calibrated to
deliver control pressure o the Diaphragm
Actuator which differs from the control loading
pressure received from the control system (see
"Calibration Adjustments'. page 9) To main
tain stable control while on manual operation,
the Control Valve should be positioned by man
ual operation of the Selector Station to duplicate
the characteristic provided by the Positioner on

automatic operation When the Control Valve 1s
positioned by the handjack so that Positioner
balance beam (Figure 6) 15 mid way between
upper and lower stops. automatic Positioner
operation 1s duplicated

To manually operate Control Valve by

handjack:
1 Pick up Valve position with handjack

2 Turn supply valve to "Hand-Closed"

3 Turn bypass valve to '‘Closed Auto'

Reverse Loading

To change from Remote Control to Local
Manual Control

1 Pick up Valve position with handjack.
2 Turn supply valve to 'Hand-Closed”
3 Use handjack to position Control Valve

To change from Local Manual Control to
Remote Control

1 Adjust remote control signal toagree with
valve position n local manual control (Positioner
balance beam will be midway between stops)

2 Turn supply valve to Auto-Open"

NOTE* When arranged for reverse loading, the
upper pilot valve port and the connection be
tween the control loading pressure line and the
Positioner bypass valve are plugged(see Figure
5) 1In addition, the bypass valve position 1s fixed
and the valve handle 1s removed Serioustrouble
might result if the bypass valve position were
altered and control loading pressure were intro
duced directly to the Diaphragm Actuator, since
for reverse loading, the control pressure to the
Diaphragm Actuator during automatic operation
1s the opposite of control loading pressure from
the control system to the Positioner bellows,
1.e , for an ncrease 1n control loading pres
sure, the control pressure to the Diaphragm
decreases Thus, to effect a bypass arrange
ment, 1t 18 necessarvy to reverse the control
loading pressure during manual operation of the
Positioner This move 1s not practical for the
small amount of time that the Positioner would
be on HAND during ormal operation
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FIGURE 6 - Positioner Adjustments
ADJUSTMENT AND CALIBRATION

Make thefollowing adjustment checks to in-
sure correct operation of the Control Valve and
Positioner before attempting any adjustments to
adapt the Valve to 1ts particular application de
gerihedunder "Calibration Adjust menta' page 9

Adjustment Checks

The adjustments below are based on a direct
loading, top connected Diaphragm Actuator and
inner valve which opens as the Valve stem moves
into the Valve body as shown in Figure 4, Sketch A

Normally, the Control Valve usad 1n the di
rect loading arrangement will be in CLOSED
position when the valve stem has traveled out of
the Valve body to its fullest extent and OPEN
when the stemn has traveled intu the Valve budy
to its fullest extent Therefore, the words OPEN
and CLOSED used below refer to the position in
terms of each specific Control Valve Refer to
Figure 6

1 Use B or B 1/2 positioning cam which 1s
shipped 1n place 1in the Positioner assembly (see
r"Characteristic Adjustment’), page 9

2 Make supply air (40 psig) connection at
back of Positioner case (Figure 1)

3. Make certain that fixed pilot cap and ad
Justable pilot caps are tightened securely

4 Turn supply valve to "TAUTO-OPEN" and
bypass valve to "CLOSED AUTO". Set control
loading pressure at zero psig.

5. If cam follower 1s not at zero mark on
positioning cam withValve in CLOSED position,
adjust turnbuckle on drive rod until Positioner
drive arm assumes the position which places
follower on zero mark

6 Set loading pressare at minimum range
value (8 psig). Control Valve should remain 1n
CLOSED position and Positioner balance beam
should be horizontal and between upper and
lower stops. If beam 1s not horizontal, turn
zero adjustment nut clockwise (in half turn
inerements) to lower beam to horizontal posi-
tion or counterclockwise to raise beam to hor-
1zontal position.
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7. Turn on air supply. Adjust pilot stem
adjustment so valve 1s just closed.

8. Increase loading pressure to 3.5 psig. If
Valve does not begin to leave CLOSED position
a8 soon as pressure 18 increased, turn pilot
stem adjustment nut until such movement is
obtained.

9. Setloading pressure at maximum range
value (15 or 27 psig). If Control Valve does not
move to OPEN position, loosen range adjust-
ment clamp screw and slide range adjyustment
along spring beam until Valve reaches OPEN
position Tighten clamp screw to insure that
adjustment will remain locked.

10. Decrease loading pressure 0.5 psig be-
low maximum range value (15 or 27 psig). If
Valve does not begin to move from OPEN posi-
tion as soon as pressure 18 decreased, re-~
adjust range adjustment until such movement
18 obtained.

11. Return control loading pressure to 3
psi1g. Valve should just go to CLOSED position
and cam follower should be at zero mark. If
not, repeat steps 6 thru 11 until desired valve
travel is obtained.

Calibration Adjugtments

The Positioner adjustments described below
may be used to1mprove the operation of the Con-
trol Valve either by 1tself or in relation to other
systems or parts of a multiple system.

1 Zero or Suppression Adjustment - By
means of the zero adjustment (Figure 6), an
initial tension may be imposed upon the posi-
tioning spring so that the Valve will not start to
move from its minimum position until the con-
trol loading pressure has increased from mini-
mum range value (3 ps1g) to any value up to 40%
of full loading pressure range(i e , 3 to15 psig
for a 3-27 range or 3 to 8 psig for 3-15 range)
or has decreased from maximum range value
(15 or 27 psig) to any value down to 40% of full
range, 1.e , 27 to 13 psig (3-27 range) or 15 to
8 psig (3-15 range). This ad ustment 15 of value
when two or more Valves are to be operated in
sequence or where the Valve is equipped with a
minimum stop and 1ts flow characteristic must
be matched with that of another power device

NOTE: Suppression values above pertain to zero
adjustment settings only when using full control
loading pressure range and a full rise (uncut)

positioning cam. Greater suppression may be
obtained from the 'Range Adjustment' and
"Characteristic Adjustment' below.

2. Range Adjustment - The range adjustment
(Figure 6) affords a variation of Valve motion for
a given range of control loading pressure. The
variation extends, roughly, from full Valve
travel for a 3 to 15 psig change in control load-
ing pressure to one-half Valve travel for a 3 to
27 psig control loading pressure change In
combination with the zero adjustment described
above, full Valve travel may be obtained for as
small a loading pressure change as 10 psig
(e.g , 10 to 20 psig range). Range adjustments
available with each Positioner cam are shown 1n
Figures 7, 8, and 9. This adjustment 18 of value
when the Valve is oversized since 1t allows
operation of the Valve thru its useful motion for
the desired full change 1n control loading pres-
sure. It is also useful in matching the loading
vs position characteristic of the Valve with
those of related power devices 1n the same con-
trol system.

3 Speed Adjustment - When the system 1n
volves a single Valve, a high Valve positioning
speed is usually an advantage. In a complex
control system 1t 18 generally desirable to
operate all power devices at the same speed in
order to avoid interaction between units or un-
desirable process conditions during load
changes The speed of operation of the Valve
may be decreased as described on page 12
under "'Speed Control".

4, Characteristic Adjustment - This ad-
Jjustment involves selecting or shaping the prop
er posttioning cam in order to obtain that char-
acteristic of inner valve position to control load-
g pressure which will afford the desired char
acteristic of flow (or pressure drop, etc.) vs
control loading pressure.

Three cams are furmshed with each Posi
tioner. Cams A, B, and C are furmished for
Control Valves which have a stroke of 1-1/2
inches, 2-inches, or 2-1/2 inches and cams
A-1/2, B-1/2, or C-1/2 are furmished for
Valves with 3/4-1nch stroke. The characteristics
for which the cams are shaped are listed in
Table 1 and are shown 1n Figures 7, 8, and 9
The Figures show a family of curves for each
cam, each curve of the family representing a
range adjustment when used with that specific
cam. Table 2 shows pressure values of the
various control loading ranges equivalent to the
control loading per cent values shownin Figures
7, 8, and 9.
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FIGURE 9 Cam C or C 1/2, Square Relation

Positioning Cam,| Inner Valve Position (P) | Fig
Any Strohe vs. Control Loading (L) | No
AorA 1.2 Square Root (L ~V/P) 7
B or B-1,2 Straight Line (L P) 8
CorcC-12 Square (L P2) 9

TABLE 1 Positioning Cam Characteristic

When a control system involves a single
Valve, the B or B 1/2 straight line cam will
probably be satisfactory However, one of the
other cams may provide a more uniform flow
vs control loading characteristic and thus pro
vide stable control over a wide range of opera-
tion. For a Valve which 1s an integral part of a
complex control system, the cams provide a
selection of characteristics which, together with
the range adjustment, afford close paralleling
of the position vs loading characteristics of the
Valve with that of other power devices in the
system. Refer to "Characterized Cams', below
for a Valve which 1s to be part of a complex
control system

CONTROL LOADING PRESSURE

PRESSURE VALUE (PSIG)

PER CENT VALUE| Control System Ranges
327 315
0 30 30
10 54 42
20 7.8 5 4
30 10 2 6.6
40 12.6 78
50 15 0 90
60 17 4 10.2
70 19.8 11 4
80 22.2 12.6
20 24.6 13.8
100 27 0 15 ¢

TABLE 2 Conversion Table for
Control Sys'em Ranges

Characterized Cams

In order to match the inherent characteristic
of a specific inner valve to that of another inner
valve of a dufferent type, a damper, or a vari
able speed control ete , 1t 1s usually most prac
tical to reduce the flow vs valve position char
acteristic of each device 1n the system to a
straight line relationship with regard to control
loading pressure This straight line relation
ship 1s established by calibrating the Positioner
with respect to the correct positioning cam by
the following method

NOTE- In this procedure (and "Cam Shaping
Method’ page 11) substitute control air pressurc
for valve stem travel, substitute per cent rating
or load (for boilers) for per cent flow Note this
substitution 1n the graphs ot Figures 7 thru 13
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1 Use the straight line cam B or B-1/2 to
determine the actual flow vs valve position
characteristic {see Figure 10). (The per cent of
control loading range with the B or B-1/2 cam
15 equivalent to the per cent of Valve position )

9. Decide upon the exact flow vs control
loading pressure characteristic desired (see
Figure 11),

3 Take values for per cent valve stem
travel from step 1 (Figure 10) and for per cent
control loading pressure from step 2 (Figure
11) and plot a curve as shown 1 Figure i2.

4 Compare the curve made 1n step 3 with
those shown in Fagures 7, 8, and 9 and select
positioning cam whose characteristic most
closely matches the characteristic plotted 1n
step 3

5 If necessary., set range and zero adjust
ments to match loading vs Valve position char-
acteristic more accurately.

6. If the required characteristics cannot be
matched by the above procedure or if a more
exact characteristic 1s required, alter cam
shape as deseribed under ""Cam Shaping Method™

Cam Shaping Method

To assist 1n the alteration process, cams
are marked with radial lines (index of per cent
travel) and concentric lines (index of per cent
loading pressure) The ten concentric lines on
the cam correspond to actual control loading
pressure shown 1n Table 2 for the specific con-
trol system range being used.

NOTE: Before cutting any cam, make certain
that cutting will involve removal of cam mate-
rial rather than butlding 11 up. Thus, if the
characteristic plotted lhes between the A and B
cam (Figures 7 and 8), the A cam should be cut,
ete Alter cam shape as follows*

1 On cam selected 1n step 4 under "Char
acterized Cams", for each increment of control
loading pressure (concentric lines), locate that
Valve position (radial lines) which corresponds
to flow required for specific loading pressure
determined 1n step 3 above. Refer to Figure 13
for method of locating these points on cam

2 Acurve drawn thru pointslocated oncam
1in step 1 1s desired cam shape Either alter
cam or cut a new cam to this shape
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Speed Control

If 1t 1s necessary toreduce the speed of Con
trol Valve operation, a speed control orifice 1s
available for insertion in the control line from
the pilot valve to the Diaphragm Actuator. Note
the time required for full travel (3/4. 1-1/2, or
2 inch valve stroke) If this time were 10 sec-
onds, the orifice (No 60 drill, 040 inch diam-
eter) would reduce the speed of operation to 24
seconds. The speed may be increased up to the
normal in proportionto the diameter of the ori-
fice hole To insert a speed control orifice,
follow the steps below

1 Remove pilot stem by springing open
stem retaining spring and allowing stem to drop
out (Do not scratch stem lands during removal.)

2 Remove pilot valve by removing attach-
1ing screws (see Figure 14).

3 Remove O ring gasket from upper or
lower hole in pilot valve block that does not
contain a plug disc

4. Insert speed control orifice 1nvalve block
hole from which O ring gasket was removed.

5 Replace O-ring gasket
6. Reassemble pilot valve to valve block

7 Reassemble pilot stem 1n pilot valve and
replace stem retaining spring
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MAINTENANCE

General

1. Keep air connections tight to prevent
leakage which may indicate improper function-
ing of umt. Check all connections for leakage
while under pressure with a soapsuds solution.

2. Maintain a clean air supply (free of dirt,
oil, or mositure) for satisfactory operation of
Positioner and Diaphragm Actuator.

Routine Maintenance

1. Whenever Control Valve1s out of service
(or when required) remove pilot valve stem
and 1nner liners and clean with a common sol-
vent. Never use files, reamers, or abrasives
on valve stem lands or valve liners. If liners
stick 1n valve body upon removal, push them

free with a wooden stick or pencil, never use a

metal rod for this purpose

2 Once each year or whenever Pasitinner
supply or bypass valves begin to show signs of
sticking, remove valve and lubricate with Bailey
Petcock Lubricant (Part No. 19987-1), To
remove valve, leave handle in present position

and turn valve nut (Figure 12) out of pilot valve
body.

NOTE: Valves are not interchangeable with each
other or with valves in other Positioners. Valve
and valve bodies are marked "1" and "2" for
1dentification 1n reassembly.

3 Apply a few drops of Iight machine o1l to
spring beam assembly bearing at three or four-
month intervals.

4 Once each year check filters in pilot
valve body (Figure 14) and replace 1if dirty (note
that filters are included as added protection and
are not a substitute for the required clean air
supply).

5 Once every two or three years change
grease 1n Positioner gear case. Fall gear case
about half full with aluminum stearate base
grease with a 1-2 consistency (such as Vulean
Lube, Grade No. 1, from C H. Clark O1l Co
Clevelaud, Ohiv). Rotate gears to work grease
into teeth.

6 Once each year check calibration of
Posationer

REPLACEMENT PARTS

Spare Parts Kit
The Spare Parts Kit shown 1n Figure 14

should be carried in stock Specify the Spare
Parts Kit part number to order a complete kit

Ordering Individual Parts

Figure 14 1s a Parts Drawing of the Posi-
tioner, Pt No 5311450-01 Normally this
Drawing will apply to the unit furnished How-
ever, there may be individual differences in
specific units because of-

a. Design changes made since the printing
of this Instruction Section

b. Special design of the Positioner to make
1t suitable for a special application

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

1. The complete nomenclature (stamped on
instrument nameplate) of the Positioner for
which parts are desired.

2 The Parts Drawing on which each part 1s
1llustrated. (The Parts Drawing Number 1s
given 1n the title for the Figure )



PART NO NAME TTEM__ PART NO NAME T 7eM__ PART NG NAME 1

CCTE LABEL  GIVE NO ON LABEL 0 SLMe 1 ADIUSTING NUT o5 SEETADLE  PILOT VALVE ASSY INCL
WHEN ORDERING PTS 31 5311435 1 EYE BO! 581028 AP FOR 1 8 PILOT v.u,v: pae

95171 4 TEE SEE TABLE 3z 531 442 SBIUSTING PIVOT 85A — 5311939 1 AP FOR 3 15 PILOT VA
5311853 1 SPRING SUPPORT 33 SEE TABLE SPRING SA8T1 2 VALYE SEAT SAEQFORY BPUOT YV ua
53 2082 1 SLEEVE 35 SEE TABLE STRA GHT LINE CAM B 8585311825 1 VALVE SEAT 2REQFOR3 16 PILOT V
53212 nL HD STN STL SCR 38 5911482 1 CAM HUB 65C 78 1 SLEEVE 2 REQ FOR 1 8 PILOT V ONLY***
5311754 UB ASoY SEE TABLE 37 5311429 1 CAM SHAFT & PINION 85D 5311426 1 P LOT VALVE SPG

U 3IZX B ENT STN STL SEMS 11 REGQD | 38 531 415 1 SPRING RETAINER 85E 5311406 1 \ALVE BODY
197227 1 SPECIAL HEX HD 3CR 35 4311414 1 P LOT BEAM SPRING 85F 5364 CAP LOCK NLT

40 53114875 1 5PRING RETA NER 85G 538487 1 ADJ CAP
5311686 POs TIONER DR ARM 4 518 18 HEX JAMSTN TL NUT 6 1032x 8 EXT RD HDSTN STL SEMS 3 REQD
§311816 1 SPEED CONTROL WASH | 42 197165 1 SET SCREW 87 33 14191 F LTER CAD 3 REQ
531 747 PILOT VALVE GASRET 43 a7 &4 37 RETA NING RING 8B 5511425 1 U RINU GASKRET 3 REQ
3 1304 1 SEAL NU ¥ HIY 44 53 1424 1 BrLLuws & TuBE aSSY 63 53 402 * CONN Puuw SEE "ABLE
5311907 1 COVER ASSY INCL 45 SEE TABLE SQUARE FAM ¢ "o 53 14% 2 O RING CASRET 3 REQ
5311408 rOVER 4 SEF TABLE SQLARE RONT CAM A 7L 5321889 FIL WASH & D 5L ASSY 3 REQ
5311408 1 COVERSUR 2 HEW 4 5312314 1 AEAR BRG COVER NCL ks 5313000 1 F LTER CUP 3 REQ
198173 16 RET RING 2 REQ 47a 532331 C LSEAL 73 5311427 1 FILTER SPG 3 RE
§ 305 1o 20 w0 Ty STLSUREW ~REGD| #78 5311421 2 NEEDLE RFARING 73 1/8 21 NPT S HD STT BRASS PIPE PLUG
PLA N STN STL WASIt 2 REwD 5 SEE TABLE NAMEPLATE "5 aggT BAILEY PETCOCK LUBRICANT

3]\..\53 1 \ HANDLE 2 REQ -2 NE Ox1 8 RDHDSTNSTL THD FORMING R SEE TABLE BACKRPLATE ANSY
311418 L PILGT BEAM ASSY SCR TYPE U 4 REQD
531 456 P LT STEM SPRING 53 NO 1420 EXTREPSLAWASH STNSTL

1 20x3 4 RD HD STN STL SCREW 2 REQD | 54 10 32x7 8 EXTRDHDSEMS STN SI'L
53 1451 1 PIL.LUT STEM ADM SCR 53 6343 1 5P CAM MTu BRAT

" HEX 87N STL NUT

53123 o SEAL MG TUBE 53 070 1 TUKSION SPRING
53 1433 1 GEAR & SHAFT ASSY 5315104 1 SFR.INJ
SEE TABLE PILQT STEM* 50 5317161 2
53 1421 1 SPri BEAM ASSY INUL 7 4804 09 b 4107 HHK LI\WA>H STNSTL 2REQE
5311424 1 COMPO BHG * REQ 0z 63 87 1
531 425 CAM ROLLER SEE TABLE PlLDT Y & ALK ASSY INCL
187164 15 RET RINu 2 REQ TEM>s 64 THRU 73
53114946 1 “AM ROLLER PI"N SEE TABLE P LOT v BLh ASSY INCL
311407 P LOT BEAM STO 5311901 1 VALVE KUT 2 REQ
NO 16Llv 00 SHK Lh WASH STN STL 3 40? SPRING 2 REQ

ABLE JF vARIABLE PAR™S

FLOT | (aMm RASGC | ITEMS . ] N S
"or | sTronE P },, e TEM 0 | TEM 200 | ITEM 33 \ [TEM 35 | TEMas \ ITEM 48 1 TEMS51 | ITEMB3 | TEM 84 | TEM €5
1y FULL |3 27 r5 5 | OMIT 311939 |53 44 1]5911448 1| 531 31 |6811449 1| L1oven 1 |53 1397 1| 5316050 | SL4P O 1
L& HALF 13 27 or 5 25 | 1 REQ T311995 1|51 444 1]551176u 1 [ 531 708 1[5312226 1| 186K00 ' |53 1387 2| 5316050 2| 3148 O 1
38 | FuLL {327 ca 5 | oM 33 627 | 5311444 L]331 34 | 9311341 1) 3311439 4 |531139 315318 1 | S3l4sty
18 FLLL 3 5 mT 531 439 1|53 6767 1531 448 [ 5311341 1|5311449 1196600 4 | 531 5316050 1 [ 5319878
1w HALF 1S 1 REY 5311438 |53 B8 231 7ew |53 a8 1]53122°% 1| weBuD 5 | A311367 2|53 6050 2| a3ldnia
3 s | FULL 3 5 oM T £d BT 1[5S16767 |53 448|931 341 L[5 449 agAnn ¢ | 53 397 3| 31F050 | S3L4880
18 FLLL  f3 DRIT 221474 1153 4t {3 48 10531 341 |53 1449 1] GefUL 291531 dv 531ous) | 5314679
18 FULL KR JMIT 513474 231676 3311448 1[50 34 1]5311449 1] 19000L 33| 5311397 |53 m05) |53 w79
510 |BLAE |32 wr. 1REG 53 1877 15511944 1|S5320078 1| 53%007H 1[53200 8 1(1966u0 » 39~ 4 [53160%0 2|53 48ED
31s | HALF 1 REQ 5311827 L €787 1531 "8 L mgg | 317726 1| 196000 & [ 5311997 4 [53 n050 2| 531480
i HALF |3 2 urs oM T 33 1450 1| 3511044 1]53 7me 1 (53 17ew 1|33 2275 | 140600 0|53 307 1|S3ie050 |53 4R7E
1e FULT 327 rs 1 REO 5311434 |53 444 1]53174a8 1133 ™ 531 410 1| DER0o 715311397 2103 o150 215314679
r FLLL ERE] REQ 53 439 | 316671 5% 134 15311449 1] ©AS00 18|53 1397 2 [510050 253 487%
? FLLL 35 uM T S l4Ta7 1| S3iemer |53 448 15311341 1|53 440 1| WFGR U1 |53 1397 1|54 6050 |53 48TH
5311450 5 | DRIVE 1 FULL {327 o5 UM T | 532188 17314 47 1]53 149 1[55 448 4|53 34 5311448 1| 1abouy 32531138 | |53 6050 1| S314879

SPARE DARTS K T¢

NIT 40 2 r BT NO 56001 2 KIT NO 77600 3

FOR POS TIONER PART NOo 5311450 1 T4 5 11 12 3 FOR PO> T ONER PART NOS 531 4503 o a v| [FOR POS T ONER PART NOS 53 450 7 % 4 15
( & PLOTS ZE 318 PLOTSZE 18 pLoT
QUANTITY TTEM NO  SEE NOTE QL ANTITY TEM N SEE NOTE 1 QUANTITY ITEM N© SEE NUTE
EACH 2o 26 2B "D 39 44 Sk 54 BSL 75 EAGH | 20 %% 2 B %r 19 44 58 59 nsr 5| | 1EACH 20 26 2B 0 [ 39 44 5B 50 £5n 75
2 EACH PIC BB &S 2 EACH 2 L FSR 2EA H 2 EBSR oSL
H 33 SEE NOTE ° ° 33 SEE NOTE 2 2 33 SEE NOTE *
3 EACH L BA70 71 73 3 EACH B8 ") 71 1 Rr PN 713

NOTES
WHERE THE ITEM SPEC F ED § A AR ABLE PART THE PART APPLILABLE TO THE PUS T UF ER L STET > It CLUDER ¢ ¥IT

2 KIT INCLUTSFS RANCE SPRIN 531 444 1 FORS 25 r3 2 PSC AND 5316767 1 FORJ 9PS G

“FOR PISTO 4 OPERATED v#LVES SUBSTITUTE STEM S%1474 1 FOR STEM 5311439 I HUAT Ne 2y "LE OCCLR»
=*DIJAL QPERAT IR

©esSFE PILOT 5 ZE ©ILUMM TN TABLE FOR APPLIFABLE £ LOT VALVE € 2E

Parts List for Figure 14, Parts Drawing P92-11
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