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>piol Precisor Valve Positioner
Introduction 100N, 101N, 102N

DESCRIPTION

The Pneumatic Valve Positioner is a force-balance instrument which

is used as a position controller. Regulating action is obtained by balancing
the pneumatic input from the controller and the motion feedback from the valve
stem. These forces oppose each other across a flexure-pivoted baffle.

SERIAL and CATALOG NUMBERS

The serial number stamped on the data plate consists of the catalog number
and a sequential identification number. The catalog number describes the
construction of the valve positioner.

'X' before the serial number shows that the positioner has been built to meet
a customer's particular requirement.

Serial No. 100N F 3 2 46 - 555
. Basic Catalog No, ——— .]'
z Actuation
k3 Span
£ Booster Relay
v Actuator Type and Size (Termination No.)
Sequential Identification No.
Basic Catalog No. Span
100N - Positioner with By-pass and 0 - None - as the 103N
Pressure Gages : 1 - 6 psi
10IN - Positioner with Pressure Gages 2 - 8 psi
102N - Positioner 3 - 12 psi
103N - Positioner for use as a Fixed 4 - 16 psi
High Sensitivity Controller
104N - Positioner for use as a Position Booster Relay
Transmitter -
1 - Without Booster Relay
Actuation 2 - With Booster Relay
F - Pressure
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Precisor Valve Positioner
100N, 101N, 102N

SD101

Introduction

Actuater Type and Size

HOTE: THE TERWMIHATION HUMBER OF & TATYLOR ACTUATOR AND & TAYLOR PORITIONER ARE ALWAYS THE SAME,

Hysteresix

0.3% of 12 p::i span

Linearity

1.6% of span

Rcﬂrﬂtnbilit}'
1% of. 12 ps.i span

Sensitivity

0.1% of 12 psi span

TYPE OF ACTUATOR AIR-TOLOWER ATR.TO-RAILE
Tarmination Ha. Effective hmp-hl'ulir- Tarminaiion Ni. Effective DEaphragm
Aren [ng. In.] Arpa (g, in.d
o1 12
Cast bron o2 18
E venoctian [-K] i 1+]
-7} 1
05 18 o 1
Morasreal [T 15
Exanacrion ar 1+
<1 ] 125
Matastesl 15 6
1] k[
Lewes Maptoes 7 &0
[T
Har Valwe with e i) an Fel
| T I {Senior Tapl a5 1N (Senier Topl 4%
Packing Bax o A5
23 {Ssnlor Tap] BHO
49 20 50 o
sl Al (Senior Top) a3 31 (Saniar Top) a5
b Yohvs i1 a3 52 45
with A (Senier Topl &0
Baled T &0
Poching Bax 45 (Sanicr Tap] 1&0
& 188
T2 4
7 (Seniar Tapd &y
74 1
7
o 75 [Senior Topl 105
TE 105
v 156
19 - Unmounied
2¥ « Compaiitive Aciuniars
Example: 100NF3246-555 identifies a pneumatic positioner with by-pass and
pressure gages [100N) that is actuated by pressure (F) and has an
input span of 12 psi (3). It has a booster relay (2) and an air-to-
lower standard Lin-E-Aire actuator with an effective diaphragm
areaof 160 8g. in. (#6). 555 is the sequential identification number.
SPECIFICATIONS
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il Precisor Valve Positioner
Installation 100N, 101N, 102N

Relay Capacity Ambient Temperature Limits
1.0 scfm = without booster —407 T minimam, +1B07 F moaximum

4.0 scfm - with booster and by-pass

5.0 scfm - with booster and Ambient Temperature Effect
without by-pass {Mounred on Valve Actuator)
Fero Adjuscment
Air Connections 0.07 Pbi chnngc in autput pef 100eF
174" lne. NPT change in input between =40% F and

+1B07 F with output at & pai
Alr Consumption

0.45 sefm, Span Adjustment
0.04 psi change in output per 100% F
Supply Pressure change in input between —40F F and
0 psi = recommendead +180% F with outpot at 9 psi
18 pai - minimam
50 psi - maximum Vibration Effect
Will withstand 3g acceleration over 0 to
Supply Pressure Effect B0 cps
0.07 pai change in output per 1 psi change
in air supply between 18 and 23 pai Net Weighe
7 lbs=.
Span
“E'E, 8, 12, 16 psi

Shipping Weight
=

Stroke

Adjustable 1/4"" o 3"

Ohugput R;nie
,me 0 psi up to within 0.3 psi of input

supply

INSTALLATION

AIR CONMNECTIONS

The 100N positioner with the by-pass manifold has the air connections located
at the top and bottom of the manifold.

All other models of the positioner have the air connections located at the side
of the positioner.

After the valve actuator has been installed in the line, make the connections
ag listed below. All ports have 1/4" Int. NPT.

- Input signal from the controller

C
5 = Air Supply
M - Output signal to the actuator
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Precisor Valve Positioner SDI0]
100N, 101N, 102N OPEfﬂﬁﬂl’l

PRE-START-UP CHECK

Before putting the valve positioner into operation, use the following check to
assure optimum performance:

1. Make sure the valve stem is secured to the actuator, the connections are
correctly made, and that the input will not exceed gage pressure or posi-
tioner gpecifications.

2. Turn on the air supply and check for leaks.

3. Make sure the motion lever arm is free of interference by stroking the
valve through the full travel as follows:

a. Settheinputpressure | to £ psi below the starting pressure and slowly
increase it until the valve stem moves. Stem should move at starting
pressure, If it does not, adjust the zero screw. Pg. 9

b. Set the input pressure 1 to 2 psi above the top range level. The valve
travel should be at the maximum posgition. If it is not, adjust the pivot

point. Pg. 9

The positioner is now ready for operation.

Pagitbonar | By ~Pass Uinil
T 1“%
J By-Pas | ©
Orifice Aria datp |4

—

& Figed Pivaf
Actuokor

Fig. & - Schomatic Diagram of Direct Acting Positioner without Booster
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>P1e! Precisor Valve Positioner
Operation 100N, 101N, 102N

Sappily

Positiones Biy-Faia Usii
| ey
——
i | i
_— I. [F lua-hm £
‘“ﬂ:;;rl £ durs |0
[
Boosier - - | == Dl pusl
Drilice ; |
Rebay- i [|
- @I-— Alr
&

® Fippd Pivol

Fig. 3 - Schematic Diagram of Direct Acting Fositioner with Booster

DESCRIPTION OF OPERATION

The valve positioner is a force-balance pneumatic type motion controller. Twao
forces, one pneumatic and the other developed as a result of motion, oppose
gach other across a flexure-pivoted baffle,

Direct Acting Positioner - Fig. 2

For adirect acting positioner mounted on an air-to-lower actuator, as the in-
put pressure increases, the output pressure also increases.

Anincrease inpressure from the controller is fed throughthe inputline to the
bellows, causing the bellows to expand and push against the baffle. As the
baffle moves toward the nozzle, the nozzle-baifle gap is diminished and nozzle
back-pressure builds up in the orifice chamber of the relay. This pressure
acts against the diaphragm of thedirect-acting relay and opens the inner valve
toallow the increased pressure to feed through the relayto the output port and
the diaphragm of the valve actuator.
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Precisor Valve Positioner SD101
100N, 101N, 102N 0pemtinn

Ag the valve sterm moves downward, the motionarm attached to it acts through
the motion linkage to stretch the range spring. Extension of the spring pulls
the baffle away from the nozzle and restores the force balance between the
bellows and the spring.

A decrease in input causes the relay output to decrease and allows the valve
actuator sterm to move upward. This in turn decreases the tension on the
spring to restore a force-balance position.

Booster-Relay - Fig. 3

The one-io-one booster relay is used to increase the positioner outpul air
capacity. It canbe mounted on the standard relay by removing the relay cover
and replacing it with the booster assembly.

Assume a balanced position with a direct-acting positioner. As the positioner
input increases, the output pressure also increases. The pressure in the
lower booster chamber buildsup at the same rate. The pressure in the upper
booster chamber builds up at a slower rate because of the restrictor adjust-
ment. This causes the double diaphragm to move upward, seating the exhaust
valve and opening the booster supply to the upper chamber and the output line.
Equilibrium is established when the pressure in the two chambers is equalized.
The restrictor adjustment is used to match the booster capacity to the volume
of any actuator.

E}r—Pagg Manifold - Fig. 4

The by-pass manifold allows for positioner or controller operation of the valve
actuator. A slide-valveis provided for Auto-Bypass switching. When on BY -
PASS the positioner can be removed from the valve actuator and BYPASS as-
sembly. Pg. 10

Reverse Acting Positioner - Fig. 4

For a reverse acting positioner, as the input pressure increases, the output
pressure decreases. The bellows position is reversed to push against the
baffle in the opposite direction and move the baffle away from the nozzle.

Split Range

Some applications use full valve travel for only a fraction of the controller
output. This is called split range operation and can be done by matching the
range spring rating to the required fraction of the controller output.

For example, if the application requires full valve travel for a 3 to 9 psi in-

put, a & psi range spring is used. Calibration is the same as the example
given in the calibration procedure except that the specific range is used,
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5D101 Precisor Valve Positioner

Maintenance 100N, 101N, 102N

LT B iy Ea b Wagwipus b qirmpm
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Fig. 4 - Positioner with By-Pass Manifold and Gages

PRE-CALIBRATION ALIGNMENT

Basicpre-calibrationprocedure for the positioner is described in this section.
It is required only after changing the range, installing the positioner on an
actuator, major maintenance, or Teversing the action.

Note: For minor adjustments proceed to Calibration on page 9.

1. With the positioner mounted on the valve, set the travel adjustment on the
positioner to agree with the travel of the valve as marked on the valve
travel indicator plate.

2. Adjustthe air supply to the correct pressure (normally 20 psi) and the in-
put to mid-range.

3. Loosenthe lock nut and adjust the hex stud of the ball joint connection until
the valve moves to the center of its stroke. Tighten the locknut.

4. Posgitioner with Booster Relay - only

a. Shut off the restrictor adjustment by turning it clockwise to the stop.
Back it off one turn.

b. Manually push the baffle against the nozzle and release it while watching
the output. If the output oscillates, count the number of oscillations. I
there are more than 4, turnthe restrictor adjustment 1/6 turn counter-
clockwise,

c. HRepeat Step b until there are less than 4 oscillations.

Proceed to 7:;.-?1_.51;.“1;'“::-._
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Precisor Valve Positioner sD101
100N, 101N, 102N Maintenance

CALIBERATION

Mote: After changing the range, installing the positioner, major maintenance,
or reversing the action, [irst align the positioner as described under
Pre-Calibration Alignment on page B.

Zero Ad) ustrment

l. Adjust the input to about 2 psi below the lower limit of the operating range
and increase the input slowly.

a. I the valve sterm moves before the input pressure reachesa the lower
limit pressure, turn the zero spring adjustment nut to the right.

b. If the wvalve stem moves after the input pressure reaches the lower
limit pressure, turn the zero spring adjustment to the left.

Note: If the positioner is equipped with gages, the OUTPUT gage will in-
crease suddenly as the valve stemn starts to move.

2. Repeat Step 1 until the zero spring is correctly set for the low limit starting
pressure.

Mote: If the positioner has a booster relay, repeat Step 4B at the low limit
pressure.

Span Adjustment

1. Adjustthe input to about 2 psi above the upper limit of the operating range
and decrease the input slowly.

a. If the valve stem moves before the input pressure reaches the upper
limit pressure, move the span adjustment pivot slightly to a lower
setting .

b. If the valve stem moves after the input pressure reaches the upper
limit pressure, move the span adjustment pivot slightly to a higher
setting .

2. Repeat zeroand span adjustments until the correct valve stroke is obtained
for the required operating range.

Mote: If the positioner has a booster relay, repeat Step 4B at the high limit
pressure,
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210t Precisor Valve Positioner
Maintenance 100N, 101N, 102N

CHANGING THE ACTION

If the bellows assembly is pushing down on the baffle, the instrument is in
direct action. Fig. |

If the bellows assembly is pushing up on the baffle, the instrument is in re-
verse action. Fig. 4

To change the instrument action, use the following procedure:
1. Withthe air supply off, remove the 5/16" nut at the end of the zero spring.

2. Om thethreaded zero adjustment plate, remove the screw nearest the zero
spring and loosen the other screw.

1. BRemove the two screws which hold the bellows block to the case, and re-
verse the position of the assembly in respect to the baffle.

4. Matchthe block to the holesa drilled in the positioner base plate and replace
the screws.

5. Line up the zero spring with the baffle; replace and tighten the screws on
the zero adjustment plate.

6. Replace and tighten the nut at the end of the zero spring.

7. Turn on the air supply and proceed to Calibration, Pg. 9.

REMOVING THE POSITIONER

The 100N positioner is equipped with a by-pass manifold to allow removal of
the positioner for servicing while the actuator operates directly [rom the con-
troller.

l. Loosen the lock screws and slide the switch plate from AUTO to BYFABS.
Tighten the screws.

2, Turn the input shut-off screw clockwise to its stop.

3. Disconnect the motion lever arm from the valve stem.

PERIODIC SERVICING

If clean, dry air is a normal operating condition, the positioner should be
serviced every six months. When the air supply is dirty or oily, more fre-
quent servicing is required.
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e e Maintenance

Turn off the air supply and give attention to the following parts:

1. Orifice
a., Unscrew the orifice plug located on the base of the relay valve.
b. Clean the orifice with a wire less than 0. 0135" in diameter.

MNote: If the air relay valve is equipped with a push-to-clean orifice, push
the plunger.

2. Mozzle

&. Hold the baffle away from the nozzle and wipe the balfle with a soft,
lint=free cloth,

b. Clean the exterior of the nozzle thoroughly to remove any accumulated
dirt and oil.

3., Screens

a. Use a tweezers to remove the metal screens in the supply and output
ports.

b. Wash the screens in a grease solvent and replace in ports. Turn on
the air supply.

TROUBLE SHOOTING

Problem Possible Cause
1. Output pressure is low la. Supply is low

lb. Leak in output line
le. Orifice is plugged

ld. Motion linkage has slipped irom
calibrated position

2. QOutput pressure is high 2a. Supply is high
Zb. Mozzle is plugged

2c. Motion linkage has slipped from
calibrated position
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Precisor Valve Positioner

Maintenance 100N, 101N, 102N
Praoblem Possible Cause

3. Positioner is uanstable

poge 12

3a. Restrictor adjustment on the
booster relay is incorrectly set.
Pg. 8

3b. Motion linkage is blocked or
hindered



