SERVICE INSTRUCTIONS

GENERAL

MODEL DESIGNATION
GENERAL SPECIFICATIONS
DESCRIPTION

INSTALLATION

MODEL 73N-B
BUILT-IN VALVE POSITIONER
BOTTOM LOADING
SD73B
{ssue: 9
Date: 2/91

TABLE OF CONTENTS
2 ADJUSTMENT 4
2 RANGE SPRING SELECTION 5
2 MAINTENANCE 5
2 INSTALLATION DRAWING g
z PARTS LIST

MOORE PROODUCTS CU.. spring House, Pa. 19477




L0738

GENERAL

The Model 73N-B is a bottom loading, built-in Valve
Pesitioner which is mounted directly on the topworks
of a valve. it is used on springless actuators that
~require a cushion load in the top of the actuator.

The Mode! 73N-B1 is an opticnal configuration of the
Model 73N-B. It is used on actuators that have an
aciuator range spring on top of the diaphragm or piston.

The positioner is capable of utilizing the full force
of its air supply to drive the actuator to a position
called for by the controf instrumes~*.

A single-axis force-balance principle of operation is
incorporated in the positioner to insure accurate and
stable positioning of a control vaive. This makes it
suitable for flow, temperature, pressure and numerous
il control systems.

A wide selection of calibrated range springs are
available tor aimost any combination of valve stroke
(1/4" to 4”) and instrument span (2 to 24 PSIG).

MODEL DESIGNATION

73N B 1
Basic model number
Input Span — PSIG
Bottom loading positioner
Optional configuration for
actuators with range springs
GENERAL SPECIFICATIONS
Instrument input
Pressure Range.......... 3-15,3-9,9-15 and 3-27 psi
Instrument Input
Pressure................. Maximum — 15 psi for in-
strument input pressure
spans of 12 psi or less
and 27 psi for instrument
pressure spans of 16 psi or
greater.
Supply Pressure........... Minimum — 3 psi above

required actuator pressure
Maximum — 100 psi ‘
Air Consumption.......... 0.6 SCFM {in balance con-
dition with 20 psi supply
and 9 psi dead ended out-
put)
ValveTravel............... Minimum — 1/4”
Maximum — 4~

Responselevel........... 0.25% of scale
(output sensitivity to
input pressure changes)

~—Ambient Temp, Limits..... —40°F to +180°F

{(—40°Cto +82°C)

2ESCRIPTION
Model 73N-8

The positioner is designed to operate a valve actuator
to maintain the valve in a position determined by the
control instrument.

The positioner is direct acting — with an increase in
instrument pressure, the valve pressure {(positioner
output} will increase. Because the output is connected
to the bottom of the actuator, the valve stem will, in
all cases, move toward the positioner when instrument
pressure (positicner i~ ot increases (see Figure ).
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FIGURE 1 Model 73k

The actuator's actual position is fed back {0 the
positioner, by the positioner range spring, as a force
on the bottom of the positioner diaphragm assembly.
The positioner pilot will continue to increase or de-
crease the positioner output until the force of the
range spring balances the force created by the instru-
ment pressure.

The Model 73N-B is used on cushion loaded actuators.
The cushion loading pressure is provided by an auxil-
lary regulator that is piped to the positioner's LOAD
connection. The cushion loading acts on the top
of the actuator, providing the force to drive the actu-
ator diaphragm or piston downward.

Instrument pressure from the coptrolling device is
connected to the INSTRUMENT port and is exerted
between the middle and upper diaphragms of the

poesitioner diaphragm assembly. Because of the differ-
ence in diaphragm areas, the resulitant force is exerted
in a downward direction. As the "instrument” pressure
increases, the diaphragm assembly moves downward,
the push-rod and valve spool move down, and supply
air is admitted to the positioner output to increase
the output (up to full supply pressure if necessary).
The positioner output at the VALVE connection is
admitted to the bottom of the actuator. As this “valve”
pressure exceeds the cushion-load pressure, the actu-
ator diaphragm or piston moves upward. This upward
movement increases the force exerted by the positioqer



range spring on the positioner diaphragm assembily.
When this force equals the force exerted by the “instru-
ment"” pressure, the supply is closed and the actuator
remains in a balanced position.

Conversely, with a decrease in “instrument” pressure,
the air in the bottom of the actuator will exhaust
through the positioner until the forces on the positioner
diaphragm assembly are in balance.

The cushion loading pressure acts both on the top of
the actuator diaphragm or piston, and on the bottom of
the positioner diaphragm assembly. This pressure must
be admitted to the top of the positioner diaphragm
assembly to neutralize its effect on the positioner
diaphragm assembly. Otherwise, a pressure offset
will occur. This is done by punching a hole through
the bottom of the LOAD port to allow entry of the
cushion loading pressure to the top of the positioner
diaphragm assembly. For this configuration, the AUX.
LOAD port is plugged.

If an external “air failure” circuit is being used, the
bottom of the LOAD port is not punched through. In-
stead, the cushion loading pressure, during normal
operation, is common to both the LOAD and AUX.
LOAD ports (see Figure 4).

During an air failure, the reserve capacity in the ex-
ternal “air failure” circuit continues to supply the
cusion loading pressure to the positioner LOAD port.
However, cushion loading to the AUX. LOAD is shut
off. The cushion loading on top of the positioner
diaphragm assembly bleeds past the push rod to the
exhaust. This unbalances the npesitiorar diaphragm
assembly, causing it to move upward, which in turn
moves the push rod and valve spool upward. The air
in the bottom of the actuator is now exhausted through
the positioner and the cushion loading moves the
actuator downward.

MODEL 73N-B1

The Model 73N-B1 (see Figure 2) is used on actuators
that have an actuator range spring on top of the
diaphragm or piston. Cushion loading and the optional
“air failure” circuit are not used because of the
actuator range spring. Since there is no cushion loagd-
ing, the AUX. LOAD port is plugged and the LOAD port
is verited. In addition, the bottom of the LOAD port is
drilled through so that both the chamber above the
actuator and the chamber above the positioner dia-
phragm assembly are vented to atmosphere. In all other
respects, this positioner works the same as the Model
73N-B,

The Model 73N-B1 is an optional configuration of the
Model 73N-B. It is not available from stock as a'‘B1.
Instead, parts (Fop Housing Assembly and Push Rod,
see parts list} are shipped for the customer to make the
wuliversion. An existing MgodZ' 722 10 =z field can
be converted to a ‘B1 by ordering and replacing the
push rod, and by punching a hoie through the bottom
of the positioner LOAD port.

INSTALLATION
GENERAL

These positioners are usually shipped to valve manu-
facturers who install them on their vaives. Generally,
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FIGURE 2 Model 73N-B1

the only task for the final user is to connect the
supply, instrument and cushion lcading lines.

PREPARING THE MODEL 73N-B

Decide if the positioner is to be used with or without
an “‘air failure” circuit. If not, the bottom of the posi-
tioner LOAD port must be punched through. Use a cen-
ter punch to open up a small hole at the base of the
port (See Figure 7).

MOUNTING THE POSITIONER

Place the mreitinmer range spring on the center of the
actuator’s diaphragm or piston. The diaphragm or piston
should have a centering washer, etc., to fit the LD.
of the positioner range spring. This acts as a spring
seat and keeps the spring from shifting.

Place the positioner gasket on the mounting flange of
the actuator top works.

Place the positioner range spring seat on the center
nut of the positioner diaphragm assembly. Hold the
seat and guide the positioner and seat onto the range
spring.

Rotate the positioner so that its VALVE port is oriented
with respect to the actuator loading connection.

Insert the six mounting screws and secure the posi-
tioner to the actuator’s top works.

PIPING

Figure 3 shows the connections that must be made to
the positioner. For a Model 73N-B1, the cushion
loading line and regulator are omitted.

Use 3/8” O.D. tubing (1/4" O.D. min.) for the SUPPLY
and the positioner output (VALVE) to the actuator.

PNEUMATIC TONNECTIONS

Alt connections are 1/4” N.P.T. Use 1/4” O.D. tubing
for the instrument connection, either 1/4" or 3/8"
0.D. tubing for atl other connections.

Blow out all piping before connections are made to
prevent the possibility of dirt or chips entering the
puUBHIONGT. USS LipE acaain DGy, anid hen Gy
on the male threads. A non-hardening sealant is strongly
recommended.



e WNE pCSIL L 10 & source of clean, dry, oil-

free instrument air. See SUPPLY oz
Caution

Pressure in excess of 150 psi to
any connection may cause damage.

A typical piping arrangement is shown in Figure 3.

SUPPLY
INSTRUMENT

=i

PRESSURE

VALVE

VALVE
ACTUATOR

FIGURE 3 Piping

SUPPLY AIR REQUIREMENTS

Connect the positioner to a source of ciean, dry, oil-
free supply air. Failure to do so will increase the possi-
bitity of a malfunction or deviation from specified
performance.

Caution

Synthetic compressor lubricants in
the air stream at the instrument
may cause the positioner to fail,

There are many types of synthetic lubricants. Some may
not be compatible with the materials used in the
construction of the positioner. Wetting of these mater-
ials by such an oil mist or oil vapor, etc,, may cause
them to deteriorate. This may ultimately result in failure
of the positioner. The following materials are in contact
with supply air: Aluminum, Brass, Stainless Steel, Neo-
prene and Buna-N.

The requirements for a quality air supply can be found
in the instrument Society of America's “Quality Stand-
ard for Instrument Air” (ISA-S7.3). Basically this stand-
ard calls for the following:

Particle Size — The maximum particle size in the air
stream should be larger than 3 microns.

Dew Point — The dew point — at line pressure —
should be at least 10°C (18°F) below the minimum
temperature to which any part of the instrument air
system is exposed at any season of the year. Under
no circumstances should the dew point — at line
pressure — exceed 2°G {35.6°F).

Oil Content — The maximum total oil or hydrocabon
content, exclusive of noncondensibles, should not
exceed 1 ppm under normal operating conditions.

Caution”

CAVETwy uie bRPeCIHeU canwieni
temperature limits can adversely
affect performance and may cause
damage.

CUSHION LOADING

As a general rule of thumb, the cushion loading
pressure is set at 50% of the supply pressure,

If the valve or controtled mechanism places a consider-
able force on the actuaier, the cushion loading pressure
should be altered to compensate for it. Basically, what
you are striving for is an equal split of forces to drive
the actuator in either direction. The cushion loading
pressure is properly set when a positioner output,
equal to 50% of the supply pressure, just starts to
move the actuator.

AIR FAILURE CIRCUIT

Figure 4 shows the components and connections
required for an “air failure” circuit. This circuit applies
cnly to Model 72N.B. During an air f2ifurg, this circult
will cause the actuator to move downward. The regula-
tor used in this circuit must have soft supply and
exhaust seats that provide a tight shut-off.
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FIGURE 4 Air Failure Circuit

ADJUSTMENT

The only adjustment that can be made on the positioner
is a zero adjustment. The zero adjusting screw is
located under the positioner’s top cover.

To adjust the zero, set the instrument air pressure to
the midpoint of its span, and turn the zero adjustment
until the valve is at the mid-point of its stroke.

In some cases, valve shut-off or opening may be re-
quired at a specific instrument pressure. To zero
the positioner at this point, set the instrument signal
at the specific pressure and turn the zero adjustment
screw until the valve reaches the required position.



A slight change of the instrument pressure shouid
start to move the valve.

The valve stroke for a given span may also be sup-
pressed or shifted to the desired range by means
of the zero adjusting screw.

RANGE SPRING SELECTION

Range springs for the positioner are selected from the
table in Figure 5. Color coding of the range springs
is given by the table in Figure 6.

To find the proper spring, select the stroke listed
which most nearly agrees with the desired stroke, and
the pressure span which most nearly agrees with the
desired span. The proper spring will be found at the
intersection of these two columns.

Series 4090 and 12395 range springs are available for
stroke range tolerances of = 10%. Series 12388 range
springs are available, at extra cost, for stroke range
tolerances of £ 5%.

NOTE

Maximum instrument input pres-
sure for instrument input pressure
spans of 12 psi or less is 15 psi;
for instrument input pressure
spans of 16 psi or greater it is
27 psi.

MAINTENANCE
GENERAL

A clean, oil and moisture free air supply will reduce
maintenance problems. The supply air filter should be
Clown down on a routine basis. The filter element
should be examined periodically and replaced if neces-
sary.

No lubrication is required on the valve positioner.

The system should be shut down or the valve isolated
from the system before service or removal of the
positioner is accomplished.

§D73B

CLEANING (Refer to parts list)

The valve spocl, sleeve and valve push rod can be
cleaned without dismantling the positioner. Use the
fotlowing procedure:

1. Turn off the supply air.
Remove the positioner top cover.
Remove the hex-head sealing screw.

N S

Remove the valve spoc! and push rod. Use care so
that they are not dropped.

Use a non-abrasive solvent to clean the parts.
Replace the push rod and vatve spool.

Replace and tighten the hex-head sealing screw.
. Replace the top cover.,

DISASSEMBLY (Refer to parts list)

1. Loosen the six socket head mounting screws hoid-
ing the positioner to the actuator.

© N oo

2. Remove the positioner.

3. Remove the two body screws holding the diaphragm
stack assembly to the positioner body (located
on the underside of the stack).

4, The diaphragm stack assembly can be further
disassembled by removing the diaphragm jam nut.

ASSEMBLY (Refer to parts list)

To assemble, reverse the disassembly procedures.
Take care to insure proper alignment of the diaphragms
and rings. When tightening the jam nut on the dia-
phragm assembly, make sure the diaphragms do not
rotate out of position.

An alignment slot is provided on the rings to facilitate
proper assembly.
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*Special Centering Diaphragm, P/N 10636-59, is to be speci-
fied when Range Spring No. 12388-6412 or 12395-6412 is

used.

SPRING SELECTION
1. Find valve stroke nearest desired valve stroke.

2. Find instrument input pressure span nearest desired

instrument input pressure span.

3. Select proper range spring al intersection of valve stroke

and instrument input pressure span columns.

For additonal information on range spring selection, request

Application Bulletin, AD73.

FIGURE 5 Range Spring Index

INSTRUMENT INPUT PRESSURE SPAN (PSI)
a 5 6 s | 10 12 16 20 24
—ITEM NO. OF RANGE SPRING SERIES
VALVE 12388 SERIES { + 5% STROKE RANGE TOLERANCE)
STROKE 12395 SERIES ( + 10% STROKE RANGE TOLERANCE)
(INCHES) EXAMPLES: 27881212 42305.1212
1/4 1212 1012 812 12 512 412 624 524 424
5/16 1612 1212 1012 712 612 512 824 624 524
3/8 1812 1412 1212 1012 712 612 1024 724 624
7118 2012 1812 | 1412 1012 812 712 1024 824 724
172 2412 2012 1 1812 | 122 1012 B12 1224 1024 824
9/16 2812 2012 | 1812 | 1412 1012 1012 1424 1024
5/8 3212 2412 | 2012 | 1612 1212 1012 1624 1224 1024
314 3612 2812 2412 1812 1412 1212 1464 1224
) 4412 3612 2812 2012 1812 1412 2024 1624 1424
1 4812 4012 3212 2412 2012 1612 2424 2024 1624
11/8 5612 4412 3612 2812 2012 1812 2024
1114 6412" 4812 4012 3212 2412 2012 2824 2424 2024
1112 80 6412" | 4812 | 3612 2812 2412 4024 2824 2434
1.5/8 80 6412 4812 4012 3212 2012 4024 R
1-3/4 80 B412° 5612 4412 3612 2812 4024 3224 2824
2 100 80 6412° 4812 4012 3212 4824 4024 3224
2-1/4 100 80 B0 5612 4412 3612 4024
2112 126 100 80 6412* 4812 4012 4824 4024
2-3/4 126 100 80 6412° 4812 4412 4824 4824
3 126 100 80 6a12* 4812 4824
3-1/2 5612
4 6412 |
—Item No. of Range Spring Series
4090 Series (= 10% Stroke Range Tolerance)
Example: 4000-80
LIMITATIONS ON USE OF
RANGE SPRING SERIES
4090
RANGE MAX. NOM. | MAX.NOM. | MAX.INST.
SPRING STROKE SPAN AIR PRESS.
4090- (INCHES) (PSI) (PS1)
80 3 8 80
100 3 6 6.5
126 3 5 5.0




RANGE
SPRING NO.
12388 - ITEM
12395 - ITEM

(L. H. WOUND)

COLORCODE

12388

12395

412

424

512

524

612

624

712

724
812

B824
1012
1024
1212
1224
1412
1424
1612
1624
1812
2012
2024
2412
2424
2612
2812
2824
3212
3224
3612
4012
4024
4412
4812
4824
5612
6412

Blue-White-Blue
White-Blue-White
Blue-Brown-Blue
Brown-Blue-Brown
Blue-Black-Blue
8lack-Biuve-Black
Blue-Green-Blue
Green-Blue-Green
Blue-Purpic-Biue
Purpie-Blue-Purple
Biue-Yellow-Blue
Yellow-Blue-Yellow
Blue-Red-Blue
Red-Blue-Red
Blue-Orange-Blue
Orange-Blue-Orange
Blue-Gray-Blue
Gray-Blue-Gray
Gray-White-Gray
Gray-Brown-Gray
Brown-Gray-Brown
Gray-Black-Gray
Black-Gray-Black
Gray-Green-Gray
Gray-Purple-Gray
Purple-Gray-Purple
Gray-Yellow-Gray
Yeliow-Gray-Yellow
Gray-Red-Gray
Gray-Orange-Gray
Orange-Gray-Orange
Blue-Red-White
Blue-Black-White
Black-Gray-White
='_:-Biack-Green
Biue-Black-Red

Brown-White-Brown
Brown-Black-Brown
White-None-White
Black-None-Black
Black-White-Black
Purple-Black-Purple
Black-Green-Black
Black-Yellow-Black
Purple-White-Purple
Yellow-Black-Yellow
Yellow-White-Yellow
Red-Black-Red
Red-White-Red
Green-Black-Green
White-Green-White
Red-Green-Red
Green-White-Green
Orange-Black-Orange
Yellow-Brown-Yellow
Orange-White-Orange
Purple-None-Purple
Yellow-None-Yellow
Yellow-Purple-Yellow
Grange-Brown-Orange
Green-8rown-Green
Green-Red-Green
Red-Yetlow-Red
Red-Purple-Red
White-Black-White
Green-Yellow-Green
Green-Purple-Green
Red-None-Red

Orange-Yeliow-Crange

Orange-Purple-Orange
Brown-Orz -ge-Brown
Brown-None-Brown

4090 - Item
{R. H. Wound)
80

100

126

Red-Green
Red-Orange
Green-Green

Zero Spring
693117

Brown

FIGURE 6 Range and Zero Spring Color Codes
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NOTES:

For cushion ivading, the “aux. lcad™ conn. may be teed to the
“load” conn. If “aux. load” conn. is not used, drive an
approx. 1/16" dia. hole thru bottom of “load” conn. with a
prick punch to connect "load” and “aux. lcad” chambers
“Aux. load' conn. must then be plugged.

"Aux. load” and “load” connections are not used on Model
73N-B1.

All connections are /4" N.P.T.

FIGURE 7 Installation Dimensions



PARTS LIST

MODEL SEARIES TIN__ B
BOTTOM LDADING VALVE POSITIONERS

B/M 7058- . 1S5. 26

Drawing No. TOS8PL

ltem Part No. Description Reg'd
1 Range Spring (Advise Range and Valve 1
Stroke)
2 7058-78 Spring Seat 1
3 3821-32 Jam Nut - 1
4 3821-45 Diaphragm Disc » 3
5 3821-5 Body Screw 2
—_— e § 38213  Gasket 1
7 705834/ 5%  Bottom Adapter Ring 1
— -3 45412 Diaphragm - 3
—_— g 2938-1 0-Ring = 1
10 7058-17 Spacer- 1
1 2152 Ciaphragm Disc - 1
12 356528 —7‘} Lower Inner Ring - 1
— 13 3092-11 Diaphragm . 1
14 7058-16 Inner Spacer * 1
15 7058-5—14%C  Upper fing - 1
15 7058-15 Diaphragm Ring » 1
17 3565-24 Washer - 1
18 7058-118 Diaphragm Rod - 1
19 6931-17 Zero Spring 1
20 7058-11 Spring Seat 1
21 7058-3 Top Housing 1
2 3821-75 Top Cover {Incl. item A) 1
23 7058-36 Sealing Screw 1
—> 7058-71 Valve Spool 1
25 7058117 Valve Push Rod 1
26 3821-43 Zero Adjusting Screw 1
—3= 37 29385 0-Ring 1
29 7058-119 Pivot Pin b
30 3821-51 Diaphragm Disc. « 1
—> 3 7058-#23 =14} Control Diaphragm 1
{incl. items 3, 4. 8~18 & 30)
A 1-1840 #8-32 x 1/4 Lg. Truss Ha. i
B 1-3830 #1/4-20 x 2.81 Lg. Fill Hd. 6
L -7 303 S0 LUCKWdESIG M

* Recommended pn-hand spare parts Always specily range. seniai no_ or other nameplate
infgrmatien when ordering Spare Parts.

2/88 Supersedes 1/81



