N600

Electro-Pneumatic Positioner
NIP600-NIP610

L

The NIP600 electro-pneumatic positioner is controlled by an

electrical input signal and mechanical feedback. The output is

pneumatic. Applications include operation of diaphragm

actuated regulating valves.

Performance through
innovation

Z SMC
SMC Pneumatics, Inc.



Ele__ctro Pneumatic P0s1t10ner
NIP600-NIP610

Converts a D.C input signal into a
pneumatic output for positioning of
control valves.

Wide supply pressure range
20~100PSI(1.4~7kgf/cm?).

Available in single or double acting mode.
Quick response time.

Easy conversion from direct to reverse
action and vice versa.

Built-in automatic/manual(A/M)selector. NIP600

Linear, square and square root
characterization cams.

NIPE10

Specifications

NIP600 NIP&10
Type Lever type __Cam type - -

Single a;:-:tmg - Double acting __Single actin_g _| Double acting
Input current 4 to 20 mADC (standard)
Input resistance 35800 (1~5mA), 8840(_2~10mA), 235() (4 to 20mA), 155() (5 ~25mA), 3§Q (10~50mA)
Supply air pressure - - o 20 to 100 PSI (1.4 to 7kgf/cm?) __
‘Stroke * 0.40 to 3.35 inch (10 to 85mm) (standard) | 60°t0100" (standard) :
Sensitivity - 0.1% or less |05_% or less - - -
Linearity +1% or less | +2% or less +2% or less
Hysteresis - 0.75% or less [1% or less 1% or less n -
Repeatabilify - o +0.5% or less o o -
Output flow . 2.5SCFM (7ON2/min) at 20PSI(1.4kgf/cm?) supply pressure
Air consumption - 0.25SCFM(7N¢/min) at 20PST(1.4kgf/cm;supply pressE_ -
Ambient and fluid temperature - 14° 10 140°F (—10 to +60°C)
Air connections NPTF (female) __ __ -
Electrical connections . 142PF (f_emale) -
Material of body Alum;\um diecast o
Weight Ibs (kgf) ' 6.7(3)

#For split range specifications, consult the factory



NIP&00

» Transmission arm

Zero
adjusting
knob

l A/M selector

Lock screw

low To Order

NIP§10

¢+ Feedback lever

+Span adjusting knob

Electro-Pneumatic
Positioner

Model
00 — Lever type
10 — Cam type

Input Current «=—
0 — 4 ~ 20 mADC (standard)
*f —1~5mADC

*2 —2 ~10 mADC

*3— 5~ 25 mADC

*4 —10 ~ 50 mADC

* Special Order

Optional Parts

Part No. Description

P2240181 | Allen wrench

21050-31 | Serration joint assembly

Accessories (optional)
C* — Serration joints (For NIP610)

J — Allen wrench (For tightening terminal cover)
* With joint, pole, hex. nut, and cross recessed head screw.

Electrical Entry
1/2 PF (female)

———= Pressure gauge (SUP, OUT1)

1 — 30 PSI {2kgf/cm?)
2 — 45 PSI (3kgficm?)
3 — 150 PSI (10kgfcm?)
4 — 60 PSI (4kgticm?)
6 — 90 PSI (6kgficm?)



Operation, Construction

Model NIP600(Lever type) Single acting, Normal operation

When the input current increases, the armature will be subjected to
a clockwise torque, pushing the flapper lever to the left. As a
result, the clearance between the nozzle and flapper will increase
and the nozzle back pressure will decrease. Cansequently, the
exhaust valve of the pilot valve assembly will move to the left,
causing the output air pressure of OUT 1 to increase and drive

the diaphragm actuator. The movement of the diaphragm actuator
will act on the feedback spring via the feedback lever and the
span adjusting lever, balancing the force generated by the input
current.

The gain suppression spring is designed to immediately feedback
the movement of the exhaust valve to the flapper lever, thereby
contributing to loap stability. Zero point adjustment is performed by
varying the tension force of the zero adjusting spring.
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When reverse action is required,
change the shaft of the span
adjusting lever o the opposite
side and connect output pre-
ssure to OUT 2.

Noite that the span adjusti

ng
knob should point upwards.

Model NIPE10 (Cam type) Double acting, Normal operation

When the input current increases, the armature will be subjected ta
a clockwise torque, pushing the flapper lever to the left. As a
result, the clearance between the nozzle and flapper will increase
and the nozzle back pressure will decrease. Conseqguently, the
exhaust valve of the pilot valve assembly will move to the |eft,
causing the output air pressure of OUT1 to increase and that of
QUT2 to decrease to rotate the rotary actuator. The mavement

of the actuator will act on the feedback spring via the

feedback shaft, gears, cam, and span adjusting lever,

balancing the farce generated by the input current.

The gain suppression spring is designed to immediately

feedback the movement of the exhaust valve to the Hlapper lever,
thereby contributing to loop stability. Zero point adjustment is
performed by varying the tension force of the zero adjusting spring.
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When reverse action is required,
turn over the cam and reverse
| econnection of OUT1 and OUT2.
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pe Connection Variations

—

Single Acting

Positioner . Model NIPGOO
Operation mode : Stem moves downward when input current
increases.

.

@ |
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Span adjusting lever
at normal position

SUP
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OUT2 plugged

Double Acting

‘ Positioner : Mode! NIP600
Operation mode | Cylinder rod moves downward when input
current increases.

at normal position

‘ Span adjusting lever

Positioner | Model NIP&
Operation mode | Stem moves upward when input current
increases.

Span adjusting lever
at reverse position

OuUT! plugged

Positioner | Model NIP600
Operation mode | Stem moves upward when input current
increases.

Span adjusting lever
at reverse position

Positioner ;| Model NIPG10

Positioner . Model NIP600
. Operation mode . Cylinder rod moves upward when input
current increases.

at reverse position

[ Span adjusting lever |

]

Operation mode . Shaft rotates clockwise viewed from front of
positioner when input gurrent increases.

J
\

For operation mode with counter clockwise rotation, turn cam
upside down and reverse pipings to OUT1 and QUT2.




Precautions

Installation

When installing the positioner on a diaphragm actuator with a diameter of about 8.0 inch (200mm) or less, the gain suppression spring

may have to be changed if instability occurs.

Model NIP600 (Lever type)

@®Depending on the desired installation method, make a proper bracket and secure the
positioner to the -diaphragm actuator by making use of the applicable female threaded
installation holes located on the side or rear of the positioner.

@Fix the coupler, which transmits the displacement of the valve stem to the feedback
lever, in such a position that when the input current is 50%, the feedback lever is at
right angles to the valve stem.

The figure below shows the connection viewed from the front of the positioner.

Slack eliminator

Position of 0% {or 100%)
input current

/Feedback lever ﬁl

Positioner body

Position of 50%
I input current

Y _Position of 100% (or 0%)
input current

Valve stem _Coupler

© For direct operation mode in which the valve stem moves downwards when the input
current increases, connect the feedback lever to the valve stem in such a manner that
the slack eliminator may be on the top of the coupler as shown above.

For reverse operation mode, in which the valve stem moves upwards when the input
current increases, connect the feedback lever with the face turned over to the valve stem
so that the spring is on the bottom of the coupler.

O Specified linearity can be obtained with an angular trave! from 10" to 30°. A trave! angle
of approx. 20° is most suitable.

Model NIP610(Cam type)

@lnstall the positioner to a rotary
actuator in such a manner that the
feedback shaft of the positioner is
concentric with the main shaft of the
actuator. In a correct mounting condition,
the joint ,should slide up and down
regardless of the position of the
feedback shaft.

@For such an operation mode that the
main shaft of the actuator rotates
clockwise when the input current
increases, use the DA side of the cam.
For opposite operation mode, the main
shaft of the actuator rotates counter
clockwise when input current increases,
use the RA side. Set the cam properly

to the recessed face. Note that the terms
“clockwise” and “counter clockwise”
mean the rotating directions viewed

from the front of the positioner.

@Set the positioner cam at the
actuator's starting position by aligning
the base line, stamped on the cam, with
the span adjustable arm unit bearing.

If the actuator rotation angle is between
MAX 60" to 80", adjust the cam so that
the starting point where the cam touches
the bearing is offset 40" to20°
respectively from the base line mark.

O For safety, do not apply the supply
pressure while the cam is being installed.

Example with serration joint

-

Positioner body

| )
Clockwise Pole

_Joint

Actuator a8 % P1.25

_main shaft

_

Example of cam installation

Q) Bearing

Base Line
of cam

RA side DA side

ﬁ



lectrical Wiring |

e figure below shows the terminal box
h the cover remaved.

nnect the lead wires from output
minais “+* and “—" inside the terminal
x of the positioner, respectively.

nduit pipe connection ports are female
rallel pipe threads 1/2PF, 20 mm deep.

2-M4 screws
= M4 screw
/ Internal
ground

M4 screw -
External ground

|
Ground
Input current

Piping i

©@Use clean, dust free, dry air for the
supply.

@Be careful to prevent the entry of

pipe scale inta the positioner. Blow out

all lines and fittings before use.

@For single acting type actuator
applications, refer to the diagragms on
page 4, and plug either OUT 1 or OUT 2.
OBe careful not to apply shock to the
torque motor or apply excessive force to
the armature arm, as this will jeopardize
performance.

®Do not remove the terminal cover in a
hazardous location while the unit is
running.

@®In the torque motor chamber is
installed a pre-adjusted torgue motor,

do not attempt to remove the cover.

@The unit must always be used with the
terminal cover and body cover installed.
® In applications where the unit is used
outdoors. Avoid mounting the unit with the
rear side (the torque motor cover side)
faced upward.

Adjustment

Span adjustment

Span can be adjusted by rotating the
span adjusting knob with the lock screw
loosened. Rotating the knob clockwise
will increase the span and
counter-clockwise will decrease. See the
indication [+ </SPAN[> —] on the span
adjusting lever.

After span adjustment is complete,
tighten the fock screw.

Zero adjustment

Set the input current at 0% (4 mA), and
then rotate zerc adjusting knob by hand
to vary the tension of the zero adjusting
spring so that the starting position is
aligned. Rotating the knob clockwise will
advance the starting position and
counter-clockwise will retard.

Auto-manual (A/M) selector

VWhen manual operation of a diaphragm
valve is required, turn the A/M selector
in the M direction, and then the supply
air pressure can directly be fed to the
QOUT 1 side, allowing the diaphragm valve
to be operated by control of the pressure
regulating valve in the supply pressure
line. When operating the diaphragm valve
by the input current, rotate the A/M
selector in the A direction.

Note that this selector is operative only
when OUT 1 is used under the single
acting operation mode. It is in operative
when OQUT2 is used under the single
acting mode or when the double acting
operation mode is chosen. This selector
is for manual adjustment in the field, and
thus should not be used as a means for
emergency purposes. Do not loosen the
recessed head screw on the top of the
selectar, because it is for preventing the
selector from slipping off.

Sensitivity adjusting device

This device is factory-adjusted before
shipment, and usually does not require
further adjustment. Rotating the sensitivity
adjusting screw clockwise will cause
sensitivity to increase, and counter-
clockwise to decrease. This device is
used in a double acting mode. Do not
foosen the recessed head screw on the
top of the sensitivity adjusting screw,
because it is for preventing the screw
from slipping off.



World Wide & SMC Support...

North American Branch Offices For a branch office near you call: 1-800-SMC-SMC1 (762-7621)

SMC Pneumatics Inc. (Atlanta)
1440 Lakes Parkway, Suite 600
Lawrenceville, GA 30043

Tel: (770) 624-1940

FAX: (770) 624-1943

SMC Pneumatics Inc. (Austin)
2324-D Ridgepoint Drive
Austin, TX 78754

Tel: (512) 926-2646

FAX: (512) 926-7055

SMC Pneumatics Inc. (Boston)
Zero Centennial Drive

Peabody, MA 01960

Tel: (978) 326-3600

Fax: (978) 326-3700

SMC Pneumatics Inc. (Charlotte)
5029-B West W.T. Harris Blvd.
Charlotte, NC 28269

Tel: (704) 597-9292

FAX: (704) 596-9561

SMC Pneumatics Inc. (Chicago)
27725 Diehl Road

Warrenville, IL 60555

Tel: (630) 393-0080

FAX: (630) 393-0084

SMC Pneumatics Inc. (Cincinnati)
4598 Olympic Blvd.

Erlanger, KY 41018

Tel: (606) 647-5600

FAX: (606) 647-5609

SMC Pneumatics Inc. (Cleveland)
2305 East Aurora Rd., Unit A-3
Twinsburg, OH 44087

Tel: (330) 963-2727

FAX: (330) 963-2730

SMC Pneumatics Inc. (Columbus)
3687 Corporate Drive

Columbus, OH 43231

Tel: (614) 895-9765

FAX: (614) 895-9780

SMC Pneumatics Inc. (Dallas)
12801 N. Stemmons Frwy, Ste. 815
Dallas, TX 75234

Tel: (972) 406-0082

FAX: (972) 406-9904

SMC Pneumatics Inc. (Detroit)
2990 Technology Drive
Rochester Hills, Ml 48309

Tel: (248) 299-0202

FAX: (248) 293-3333

SMC Pneumatics Inc. (Houston)
9001 Jameel, Suite 180

Houston, TX 77040

Tel: (713) 460-0762

FAX: (713) 460-1510

SMC Pneumatics Inc. (L.A.)
14191 Myford Road

Tustin, CA 92780

Tel: (714) 669-1701

FAX: (714) 669-1715

SMC Pneumatics Inc. (Milwaukee)
16850 W. Victor Road

New Berlin, WI 53151

Tel: (414) 827-0080

FAX: (414) 827-0092

SMC Pneumatics Inc. (Mnpis.)
990 Lone Oak Road, Suite 162
Eagan, MN 55121

Tel: (651) 688-3490

FAX: (651) 688-9013

SMC Pneumatics Inc. (Nashville)
5000 Linbar Drive, Suite 297
Nashville, TN 37211

Tel: (615) 331-0020

FAX: (615) 331-9950

SMC Pneumatics Inc. (Newark)
3434 US Hwy. 22 West, Ste. 110
Somerville, NJ 08876

Tel: (908) 253-3241

FAX: (908) 253-3452

SMC Pneumatics Inc. (Phoenix)
2001 W. Melinda Lane

Phoenix, AZ 85027

Tel: (623) 492-0908

FAX: (623) 492-9493

SMC Pneumatics Inc. (Portland)
14107 N.E. Airport Way

Portland, OR 97230

Tel: (503) 252-9299

FAX: (503) 252-9253

SMC Pneumatics Inc. (Richmond)
5377 Glen Alden Drive

Richmond, VA 23231

Tel: (804) 222-2762

FAX: (804) 222-5221

SMC Pneumatics Inc. (Rochester)
245 Summit Point Drive

Henrietta, NY 14467

Tel: (716) 321-1300

FAX: (716) 321-1865

SMC Pneumatics Inc. (S.F.)
85 Nicholson Lane

San Jose, CA 95134

Tel: (408) 943-9600

FAX: (408) 943-9111

SMC Pneumatics Inc. (St. Louis)
4130 Rider Trail North

Earth City, MO 63045

Tel: (314) 209-0080

FAX: (314) 209-0085

SMC Pneumatics Inc. (Tampa)
8507-H Benjamin Road

Tampa, FL 33634

Tel: (813) 243-8350

FAX: (813) 243-8621

SMC Pneumatics Inc. (Tulsa)
10203 A East 61st Street
Tulsa, OK 74146

Tel: (918) 252-7820

FAX: (918) 252-9511

Europe

ENGLAND

SMC Pneumatics (U.K.) Ltd.
GERMANY

SMC Pneumatik GmbH
ITALY

SMC Italia SpA

FRANCE

SMC Pneumatique SA
HOLLAND

SMC Controls BV

SWEDEN

SMC Pneumatics Sweden AB
SWITZERLAND

SMC Pneumatik AG
AUSTRIA

SMC Pneumatik GmbH
SPAIN

SMC Espana, S.A.

IRELAND

SMC Pneumatics (Ireland) Ltd.
Asia

JAPAN

SMC Corporation

KOREA

SMC Pneumatics Korea Co., Ltd.
CHINA

SMC (China) Co., Ltd.

HONG KONG

SMC Pneumatics (Hong Kong) Ltd.
SINGAPORE

SMC Pneumatics (S.E.A.) Pte. Lid.
PHILIPRPINES

SMC Pneumatics (Philippines), Inc.
MALAYSIA

SMC Pneumatics (S.E.A.) Sdn. Bhd.
TAIWAN

SMC Pneumatics (Taiwan) Co., Ltd.
THAILAND

SMC Thailand Ltd.

INDIA

SMC Pneumatics (India) Pvt., Ltd.
North America

CANADA

SMC Pneumatics (Canada) Ltd.
MEXICO

SMC Pneumatics (Mexico) S.A. de C.V.

South America

ARGENTINA

SMC Argentina S.A.

CHILE

SMC Pneumatics (Chile) Ltda.

Oceania

AUSTRALIA

SMC Pneumatics (Australia) Pty. Ltd.
NEW ZEALAND

SMC Pneumatics (N.Z.) Ltd.

SMC offers the same quality and engineering expertise in many other pneumatic components

Valves

Directional Control Valves
Manual Valves

Mufflers

Exhaust Cleaners

Quick Exhaust Valves

Valves
Proportional Valves
Mechanical Valves
Miniature Valves
Fluid Valves

Rotary Actuators

Pneumatic Grippers

Cylinders/Actuators
Compact Cylinders
Miniature Cylinders
Rodless Cylinders

Vacuum
Vacuum Ejectors
Vacuum Accessories

Instrumentation
Pneumatic Positioners
Pneumatic Transducers

Air Preparation Equipment
Filters-Regulators-Lubricators
Coalescing Filters

Micro Mist Separators
Fittings

Air Fittings

SMC Pheumatics Inc.

P.O. Box 26640, Indianapolis, IN 46226

Tel: (317) 899-4440 »

FAX: (317) 899-3102



