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1. INTRCODUCTION
This Positioner is a servo control mechanism for air operated automatic con-
trol system. Typical usage and features are:

(1) Can be used as a double-acting positioner of actuater as well as a single-
acting positioner of actuator, because this model has a double-zcting pilot
valve.

(2} Dynamic characteristics are far better than any other positioner as a large
capacity pilot valve is employed in the Nozzle - Flapper circuit.

(3) Application covers direct operation and reverse operation of both actuator
and positioner pilot.

{4) Two models available; Rotary type for direct rotary feed-back, and Lever

type for lever feed-back connection.

2. SPECIFICATIONS

N§737-8 NS$737-D NG737-5-C NS737-D-C
Model -
single-acting double-acting singie-acting double-acting
Lever type Lever tvpe cam type cam_tvpe
Supply pressure 140~700 kPa
20~100 kPa ! 20~100 kPa

Signal pressure (Split ranging possible)

Restoring angle(stroke) 59 v 30° (13 ~ 100 mm) 90°

Sensitivity Less than 1 mmHg

Linearity ({less than) 1% 2%

Hysteresis (less than) 1%

Repeatavility {less than) +0.5%

ply pressure effect | g.33/ 10kPa 1%/100kPa | 0.3%/ 10kPa 1%/ 100 kPa

Max. Air consumption 1¢ N&/min 20 N&/min 10 N&/min 20 N&/min
SIG 0~200 kPa

Pressure gauge sup 0~300kPa (DIAPHRAGM ACTUATOR), 0~1000kPa (CYLINDER ACTUATOR)

our | 0~200kPa (OUTPUT PRESS. 20~100kPa % 0~1000kPa (OTHER)

0~300kPa (OUTPUT PRESS. 40~200kPa

¥* 1) 1/4" pipe connection parts, and 1/8" gauge ports.

2) NS737—S-C is of linear characteristics.



3.  WORKING PRINCIPLE

Explanation will be given on the working principle of the single-acting po-

sitioner, in reference to Fig. 1.

The signal pressure from the controller enters into the input chamber from the

connection opening SIG via by-pass cock. The flapper is displaced by the force

penerated through the difference of the effective zreas of two sheets of dia-

phragm. The distance between the nozzle and flapper is increased, while the

nozzle back pressure is lowered.

On the other hand, the supply pressure is introduced in the constant pressure

room. Therefore, the pilot shaft (bleed fitting) is moved to the right direction

and pushes the valve rod.
The output pressure is introduced into the diaphragm actuator via the by-pass

cock and OUT 1, thus to move the valve stem.

The movement of the valve stem is converted into the rotation movement by means
of the lever. The relay lever, which is fixed at the lever shaft, is moved and

then the feedback lever is swayed via the relay pin. This swaying motion gives
the displacement to the feedback spring, and the stem is moved until the spring
tensicn and the force generated at the input chamber come to the egquilibrium.

In this way such stem displacement is obtained as is proporticnal to the input

signal.
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4. DRAWING OF CONSTRUCTION
1 Feed-back Spring

Z Span Adjuster
3 Feed-back Lever
4 ZERO Adjuster

5  Hexagon Nut

6 Nozzle

7 Flapper

8 Valve Stem

G Pilot Stem
(7 /ol : '
(N7 , - . + b~ 10 Adjusting Screw
@ A
S

12 Filter

/4 :ﬁa 11 Valve Stem
! :
|

13 Filter Holder

14 Cleaning Pin Holder

15 Lever

16 Orifice
17 By-pass Cock

18 Lock Nut

Section AA

Fig. 2 Cross Sectien Diagram (Standard Type)
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6. INSTALLATION & ADJUSTMENT

6-1 Installation § Piping

Feed-back Spring

| ~Transmission Pin

| _-Feed-back Lever

=

™. zERO Adjuster

Parts for installation and adjustment

Fig. 5

Installation - Transmission pin & Feed-back lever

6-1-1 Single-acting Actuator (NS737-3)
Table 1
Actuator [ Signal/Output Signal range | iRef Eign 33 7] OUT 1 | OUT 2
20—100 kPa A
Increase/Increase Used Plugged
% 1/2 Split D
20~100 kPa c
increase/Decrease Plugged Used
1/2 Split B
20~100 kPa C
Increase/Increase Used Plugged
é 1/2 Split B
20~1900 kPa A
Increase/Decrease Plugged | Used
1/2 Split D




6-1-2 Double-acting Actuator (NS737-D)

(i) Lever Type

Table 2
Operation Signal range In?ﬁgélagig? igyle Piping
M 1
20~100 kPa A
Direct ouUT2 OUTII
M
ﬁ 1/2 5plit D Poﬁﬁmmrk—*————g)
|
20~100kPa C
ouT?2 ouUT1
Reverse i E—__T
M
1/2 Split B Poﬂﬁonert:§§:::§)

Note: The position of the pin feed-back lever of cam-lever type 1is "En,

(1) Cam Type (NS737-5-C)

For Torque actuator

Table 3
Operation Signal range Cam face
S
Direct 20"‘1001{?3 D CloCkWiSe
Reverse 20~100 kPa R Counter Clockwise l ]
o d

Notes: 1Install the positioner to the revolution direction of the feedback shaft.
The direction should be determined by viewing from the drive shaft or

valve shaft side.




Stroke [mm)

6-2 Adjustment

10

6-2-1 Stroke Adjustment
Stroke can be adjusted by changing the effective number of turns of the
Feed-back Spring (1}. The Span Adjuster (2) is for this adjustment. For
shorter stroke, decrease the number of effective turns.
1 sUP
QUT2 SIG OUTISU "
100 %0 5 A
)]
50 4 —
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N4 D f
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100 160
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60 7 o % e E Fig. 6 Connection Position
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yd /////’,J”/ b= i
0 | Turns
0 2 5 16 13 I
0 L _ .
1 P ARp—) ] ] L L 1 L 2 Angle 2 4 6 8
G 10 20 30 Turas
Fig. 7 Nos. of turns/Stroke Fig. 8 Nos. of turns/Stroke
(Lever type) (Rotary type)
Notes: The connect positions of A, B, and C concern the standard actuator.
A : Large-sized diaphragm actuator
B : Small-sized diaphragm actuator.
C : Cylinder actuator.
6-2-2 Zero Adjustment
Turn Zero Adjuster (4) to vary the tensile strength of the Feed-back
Spring (1). (Adjust after loosening the Lock Nut (18).)
6-2-3 Sensitivity Adjustment

Use Adjusting Screw (10) to adjust hunting control system and the

sensitivity of Positioner.

shipment from plant.

However, the sensitivity is preset before

Do not touch the adjusting screw, unless the sensitivity is poor

for the type of the actuator in question.

7 -



7.

MAINTENANCE AND CAUTION

7-1 Maintenance

The unit hardly needs the daily maintenance work and only following points

have to be checked. from time to time.

(1)

(2)

(3)

4

Check for the leakage at the pipes'and joints for the compressed air.
The leakage from the compressed air often causes the unexpected troubles
1ike the reduced working force at the operation section or the deteriorated

characteristics.

Inspect if the supply air is clean or not.
Most of the positioner troubles are caused by the dust, oil, moisture, etc.

in the supply air, which make the pilot section defective,.

Use the fixed throttle cleaning pin 14 and make the cleaning of the fixed
throttle 16 before the operation start and once every 1 ~ 3 months.

In this positioner, the filter 12 is provided at the in-flow side where
the fixed throttle 16 of the nozzle is located so that the trouble may
not occur due to the plugging of the fixed throttle 16. However, the
¢leaning of the fixed throttie 16 must be made before the operation is

started after the test run, and once every 1 ~ 3 months.

In case the supply air contains the mist or dust, be sure to make the
cleaning of the filter 12 of the positioner, when the actuator is put out

of the operation at the time of periodical inspection, etc.

7-2 Instructions for piping arrangement

(1)

(2)

Air line filter or Mist Separator should be used in the supply air line

in order to prevent impurities from entering the positicner.

Do not use lubricator in the supply line because a Nozzle-Flapper systenm
is employed in this positioner. Use a greasy lubricant for actuator.
If the actuator requires air line lubrication, iastall a lubricator in

the output air line as shown below: (Fig. 9)



Labricator

8. TROUBLE SHOOTING

Lubricator

Filter

o
OUT, SIG, OUT, SUP

Fig. 9

Mist Separator

in case of install Lubricator

Troubles

Causes

Corrections

Insufficient output
pressure

OR

No change-over
between OUT 1 and
QUT 2.

Fixed orifice (16) is clogged

Clean the orifice with pin (14)

Filter (12) element is clogged

Clean the element

Pipe line leakage

Check the lines and replace

Nut (5) is loose

Tighten the nut

Hunting

Fixed orifice (16) is clogged

Clean the orifice with pin (14)

Hunting signal pressure

Check signal circuit

Inferior sensitivity

Signal line leakage

Check signal line

Inferior adjustment of
adjusting screw (10)

Readjustment of adjusting
screw (10)

Nut (5) is loose

Tighten the cock

Excessive air
consumption

By-pass cock is loose

Fasten the cock

Stuck dust on valve stems

(8)(11)

Clean the stems




