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FEATURES
B FLOW RATES OF 68 - 1200 USGPM

B TAMPER-PROOF TEMPERATURE
SETTINGS OF 55°F - 240°F

N COMPLETELY SELF-CONTAINED

W POSITIVE 3-WAY VALVE ACTION

B AVAILABLE IN CAST IRON, DUCTILE
IRON, BRONZE, STEEL, AND
STAINLESS STEEL

B 1-1/2" - 6" PIPE SIZES: FLANGED, AND
THREADED CONNECTION

APPLICATIONS

B ENGINE & COMPRESSOR COOLING
SYSTEM '

B LUBE OIL SYSTEMS

B COGENERATION HEAT RECOVERY
LOOPS

B PROCESS CONTROL

B TEMPERATURE MIXING OR DIVERTING

A-9

Thermostatic Valves

AMOT Model B Thermostatic Valves are fully automatic, 3-
way fluid temperature control valves for diverting or mixing
applications. They provide reliable control of fiuid tempera-
tures in engine jacket water and lubrication oil cooling
systems. These valves are suitable for process control and
industrial applications where fluids must be mixed or di-
verted depending on their temperatures. They may also be
applied to cogeneration systems to control temperatures in
the heat recovery loop assuring proper engine cooling and
maximizing heat recovery.

TAMPER-PROOF

As with other AMOT thermostatic valve the Model B utilizes
fully enclosed, factory-set temperature element assemblies
which provide tamper-proof operation. To change a valve
setting itis necessary to exchange the temperature element
assemblies inside the valve,

HIGH RESISTANCE TO SHOCK

Modsl B thermostatic valves display excellent reliability
even under extreme shocks or vibration and many models
have been qualified to MIL-S-901 and MIL-V-19772.

MANUAL OVERRIDE

If desired, AMOT Model B thermostatic valves can be
supplied with a manual override which allows the user to
direct flows through Ports A and C. On valves equipped with
the manual override option, there is one manual override
device for each of the temperature element assemblies. To
engage the manual override function, flip the lever(s) 180"
from "Auto” to "Manual” position,
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OPERATION

The valve is supplied with the temperature element assem-
blies factory-set to the nominal temperature setting. Tem-
perature is sensed at Port A which remains open to Port B
(bypass) until the fluid temperature reaches a point 5 - 10°F
below the nominal setting. As the temperature continues 10
rise, the sliding valve moves to close off Port B and open
Port C (connected to the cooler or heat exchanger) Port B
is fully closed 8 - 10°F above the nominal setting. The valve
continually modulates the fiuid flow to maintain the nominal
temperature. For optimum control, the system should be
sized so about 1/2 the total fluid flow is passing through the
cooler at full load.

For long life, AMOT Model B valves should not be exposed
to continuous temperatures exceeding 25°F above their
nominal temperature setting. For occasional short periods
(1/2 hour or less), they can be exposed to temperatures of
50°F above their nominal temperature setting, but not to
exceed 250°F maximum.

For higher over-temperatures, reduced stroke element as-
semblies (5566X) are available. They will withstand continu-
ous temperatures of 60°F above their nominal temperature
setting but add 30% to the valve pressure drop. Reduced
stroke elements are not available in all temperatures.

INSTALLATION

AMOT thermostatic valves operate in any position and may
be oriented at the convenience of the system designer. In
the smaller sizes, the valve may be supported by the
connecting pipe but should not be subjected to exXcessive
bending. Line up the piping before tightening the connecting
bolts. Larger sizes should not be used to support long and
heavy lengths of pipe nor used to draw up lengths of pipe
which have been fabricated t00 short.

i the valve is mounted at the high point of the system, the
system should be properly vented to prevent trapping air at
the temperature element assemblies.

For piping diagrams regarding specific applications, refer to
Form 913, AMOT Thermostatic Valves General Informa-

tion. }
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Flow in U.S. Gallons Per Minute
Recommended pressure drop is 2 to 7 psi.

SELECTION

AMOT thermostatic valves are selected by the anticipated
flow rate through the valve, Refer to Fig, 1. Pressure drop
across the valve is usually limited to approximately 2 psito -
7 psi to maintain good temperature regulation.

Threaded end connections are available on 1 1/2and 2inch
sizes. Models with castiron, ductile iron, or bronze housings
have ANSI 125 Ib flat fare flanges. Steel or Stainless Steel
housings feature ANS| Class 150 or 300 raised faceflanges.
Metric connections also available.

Models with steel housings have ANSI 150 1b/300 Ib Class
compatible raised face flanges.

Versions available from USA factory.

Castlron | Ductile iron | Bronze Steel
1-1/2BOCT| 2BMDF 1-1/2BOBT | 2BCSJ
1-1/2BHCT | 2BFDF -2BOBT 2BCSH
2BOCT 2.1/2BMDF | 2BCBF 2BMSJ-
2BHCT 3BODF 2BFBF 2BMSH
2BMCF 4BEDF 2.4/2BMBFE | 2-1/2BOSJ
2BCCF 480DF | 3BOBF 2-1/2BMSJ
2BFCF 4BMDF 3BMBF 3B0sJ
2-1/2BOCF | 8BODF ABEBF = | 3BMSJ
2-1/2BMCF| 5BMDF. 4ABOBF | 3BOSH
3BOCF - 6BODF 4BMBE
3BMCF 6BMDF 5BOBF
ABECF L 5BMBF
4BOCF | 8BOBF
4BMCF 6BMBF
580CF -
5BMCF
B8BOCF
6BMCF
[C=indicates Non-Standard
PIPING DIAGRAMS
MODELS BO, BC, BM
FOR MIXING FOR DIVERTING
APPLICATIONS APPLICATIONS
» l | Heat I l
Mixed Heat Source

MODEL 1-1/2, 2, BO, BH, BF

Heal
Cold Exchanger
C c By
B
B Hot Pass
A A
Mixed Heat Source




SPECIFICATIONS HOW TO ORDER
Internal Trim Materials ......... Bronze and Stainless Steel  (Refer to Model Code System Below.)
Standard Seal Material ............ccovcevveerrersrnnnnnn. Buna N

- Max. Pressure Drop Across Valve.......... 20 psi (1.4Bar)  When ordsring please specify the following:
- Valve Pressure Ratings at 250°F

Cast Iron, Ductile Iron, Bronze ............. 150 psi (10 Barg 1. Valve size connection (see Table A).
Cast Iron, Model BH ........cccocvernennn.. 340 psi (23 Bar 2. Valve Type (see Table B).
Stesl, Class 150, ..c.vvuveriviroricerirecsinn, 245 pSI 17 Bar’ 3. Housing material {see Table C).
Steeh, Clags 300, v.vvuorvvvnsrnsrnn 665 Psi (46 Bar) Type of End Connection (see Table D)
Sggimggg g:gg{ giggg ggg """"""""""" %%%ps&:‘ (1451 gg{ 5. Nominal temperature setting (see Table E).
e P 6. Any of the following special features if required:
Shipping Weights: Cast  Ductile a) Viton or neoprene seals (instead of Buna N).
ron Iron Bronze Steel b) Electroless Nickel plated temperature element
1-1/2BO/2BO 25 - - - assembly.
1-1/2BH/2BH 32 - .- .- ¢) Element leak hole (see Table Q).
1-1/2BM - - .- 25 -- d) Reduced stroke element assembly for high
280, BM 39 2 38 45 over-temperature.
2-1/28 55 55 75 75 This product may be ordered using the full description as
3B 60 60 80 80 shown above or by constructing a Model No. using the
4B 135 135 150 - Model Code System below. For special requirements,
gg ggg ggg 338 o contact the AMOT factory or your local representative.
MODEL CODE SYSTEM

3 BO C F

(e

1 - -
[ Lrl——Special Requirements, (MTO) Made-To-Order

Element Assembly Leak Hole, See Table G
Element Assembly Type, See Table F
Temperature Setting, See Table E

— TABLE D*
TABLE A TABLE B TABLE C Connections
Valve Size Valve Type Body Material Code No, End Type
Inches (mm) || Code No. Code No. Material
F ANSI B16.1 Class 125 FF Flange
1-1/2. (40) || BO Standard c Castlron J ANSI B16.5 Class 150 RF Flange
2 (50§ BM Manual Overide {1 s steel Il 1 ang B16.34 Class 300 RF Flange =
2-1/2  (65) |l BC Tee config, Flanged B Bronze: A ND6 (Metric) Flange = %
3 (80) 1-1/2, 2" only D Ductileiron| B ND10 (Metric) Flange
4 (100} ]| BF Flanged, 2" only R Stainless [} ¢ ND16 (Metric) Flange
5 (125) J| BH 1-1/2, 2" only . Steel N NawFlange
6 (150) Il BR Manualoverrideui)f = P JISSKFFFlange =
8 {200 T NPTThreaded s
e ..V ___ BSP-TR/JISThreaded
, Lk W SAE Threaded (straight thread, O-ring seal)
TABLE E TABLE E (Continued L — S
Temperature Setting Temperature Setting TABLE F TABLE G
Code Nominal Tempj] Code Nominal Temp Element Assembly
No. °F (°C}) || No. °F_(°C) Element Assembly Leak Hole
055 55 ()|l 160 160 (1) || EdeNo. Type c;f_e mchize(mm)
075 75 (24) || 165 165 (79 N o1 109X Standad
0% . 90 (3|l 170 17007 I 02 1096P  Plated with Viton || none (standard)
095 95 . (3| 178 17979 I 03 1096X with Vitonseals || ST
100 100  (38) || 180 180 (89) |} o7 2433X  Manual Override || A 1/2* (125)
105 105 41y f| 185 185 @) [l 11 5566X  Reduced stroke | B ua (64)
110 110 (43) 195 19 e 05 68368 Saltwaer = || © 8" (95)
115 115 (46) || o L0 f 44 1096X  with Neoprene || b e (82)
Cen Cao (| 215 {102 I 45 1006 withNeoprene || E- 118 (1.8)
g0 o ualloaes | as o || g R withvion || Fame o)
130 130 GH 230 280 g |l 5 220 Pated | G 316" (48
135 185 (67) || 235 (1 1 53 433X with Viton I B osAe (7.9
140 140 (60) || 240 ey 50 Electroless Nickel ||
*145 145 (63) || Temperatures applyonly f) ~  withNeoprene ||
}22 :gg (gg) 0 1096 and 2433 Element|« = Aiso avail, as reduced stroko, Contact factory for other temps.
(69) || Assemblies. —lindicates Non-Standard, MTO




DIMENSIONS
8B

BO, BC, BE, BM

BH, BO(-)T

T““‘j—j—v—“ T "
s [ § T 7T
L___Bl ‘ ] i H :
w
: ‘, . W
L T‘ww— ‘ ‘
A L A
| |
Principal Flange Drilling
Nominal Dimensions Width No. Dia. No. of
Pipe in the of of Boit Element
Model No. Size g "W nzn | Other Plane | Holes | Holes | Circle Assemblies
1-1/2BO(-)T|  1-1/2 | 3-13/16}9-11/16 3-9/16 5-1/2 —_— — - 1
{40) (97) (2486) (90) (140)
1-1/2BHCT i-1/2 4-1/16 HO-11/16 4 5-3/4 e e e 1
{40) (103) (271) (102) (146)
2BC(-)F 2 4-7116 | 8-7/8 | 5-7/8 6 4 3/4 4-3/4 1
2BM(-)F (50) (113) | (225) | (149) (152) (19) (121)
2BF(-)F 2 4-3/4 | 10-5/8 | 4-7/16 6 4 3/4 4-3/4 1
(50) (121) | @r0) | (113) (152) (19) (121)
2BCSJ 2 4-7H6 | 8-7/8 5-7/8 4] 4 34 4-3/4 1
2BMSJ (50) (112) | (@25) | (149) (152) (19) (121)
2BCSH 2 4-7/16 | 8-7/8 5-7/8 H 8 3/4 5 1
2BMSH (50) (112) | (225) | (149) (152) (19) (127)
2BO()T 2 3-1316 19-11/16| 3-9/16 5-1/2 — — — 1
(50) (97) (246) (90) {140}
2BHCT 2 4-1/16 [10-11/16) 4 5-3/4 e e e i
(50) (103) | 71) | (102) (146)
2-1/2B0()F 2-1/2 5 10 6-1/2 8-1/4 4 3i4 5-1/2 2
2-1/2BM{-)F|  (65) (127) | (254) | (165) (210) (19) (140)
2-1/2BOSJ 2-1/2 5 10 6-1/2 8-1/4 4 3/4 5-1/2 2
2-1/2BMS.J (65) (127) | (254) | (165) (210) (19) (140)
3BO(-)F 3 5-1/4 | 10-1/2 | 6-3/4 8-1/4 4 3/4 6 2
3BM(-)F (80) (133) | (267) | (172) (210) (19) (152)
3B0OSJ 3 514 | 10-1/2 | 6-3/4 8-1/4 4 3/4 6 2
3BMSJ (80) (133) (267) (172) 210} (19) {152}
3BOSH 3 5-1/4 | 10-1/2 | 6-3/4 8-1/4 8 34 6-5/8 2
3BMSH (80) (133) | (267) | (172) (210) (19) (168)
4BO(-F 4 7-15/16 | 15-7/8 | 8-9/16 12-1/8 8 3/4 7-1/2 4
ABM(-)F (100) 201) | @03) | (218) (308) (19) (190)
5BO(-)F 5 o-5/8 | 19«14 | 9-1/2 13-3/4 8 718 8-1/2 6
5BM(-\F (125) (249) | (489) | (241) (349) (22) (216)
6BO(-)F 6 9-5/8 | 19-1/4 10 19 8 7i8 g-1/2 8
6BM(-)F {150) (244) | (489) | (254) (483) (22) (241)
8BO(-)F 8 16-1/2 33 11 19-11/16(500}) 8 7/8 11-3/4 18
aBR{-JF (200) {420) (840} (280) 26-3/4(680) {22} (298)
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SERVICE PARTS FOR MODELS
BO, BC, BF, BH, BM

Ref Pant '

No. No. Description

3 95851001 Seat, Bolted-In (Except BMm)

3 95851002 Seat (BM only)

4 1182 Sleeve

5 11132L050 Capscrew

6 11133 Lockwasher

7 1183 Element O-ring, Buna N (Standard)
7 1183L.002 Element O-ring Seal, Viton
8 1096X(temp) Element Assembly (Standard)
8 1096P(temp) Element Assembly, plated

8 2433X(temp) Element Assembly, manual override
9 761 O-ring 1-1/2 - 3B, Buna N
9 761L001 O-ring 1-1/2 - 3B, Viton
9 1094 Gasket 2-1/2 B, 3B, (Old Versions)
9 1123 Gasket 4B
9 1117 Gasket 5B

9 1149 Gasket 6B

17 358 O-ring, Buna N (BM only)

17 358001 O-ring, Viton (BM only)

This Parts List effective with Valve Serial No. B941.

MAINTENANCE

Propertly applied and installed, AMOT Thermostatic Valves require practically no maintenance.

) or Bolts (6) and separate
eal (7). Remove Housing
g Seal (7) with
bly (8) through
ment Assembly

If necessary, temperature element assemblies may be easily replaced. Remove Nuts (12
Housing. Remove Element Assembly (8) and Element O-ring
Ifrom sealing surfaces. Lubricate new Ele
e groove in Upper Housing (1). Insert Element Assem
stall Housing O-ring (9) or Gasket around the Ele

the Upper (1) and Lower 2)
O-ring (9) or Gasket and cle
a good grade of petroleum g
Element O-ring Seal (7) wi
Flange and bolt on Lower

AMOT designs and tests all
follow AMOT's installation a

protected or controlied.

When communicating with AMOT re
service parts, also include description, part no., and quantity desired. |
please include the Form No., Revision

an any foreign materia
rease andre-insertinth
th a twisting motion. In
Housing (2).

its products to ensure that hi
nd maintenance instruction; f.

gh quality standards are met. For good product life, carefully
ailure to do so could result in damage to the equipment being

garding operation of a control, always give the Model No. and Serial No. If ordering
fany parts are ordered by Reference No. only,

No., and date of this brochure.



AMOT Controls Corporation
401 First Street
Richmond, CA 94801
Tel: (510) 236-8300
Fax: (510) 234-9950

AMOT Controls Lid,
Waestern Way
Buty St. Edmunds 1P33 38Z
Suffolk England
Tel: (01284) 762222
Fax; (01284) 760256

AMOT Gontrols Corporation
230 Orchard Road
# 09-230 Faber House
Singapore 238854
Tel: (65) 235-8187
Fax: (65) 235-8869

9 1997 AMOT Controls Corporation
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Type D2 FloPro™ Control Valve
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Figure 1. Type D2 FloPro Control Valve

pressures up to 155 bar_(é256 psig). This valve is

‘ o - _ o ideal for use as a dump valve on gas separators and
Introduction , scrubbers, It is also well suited for other high
pressure applications in natural gas production,

o : ~ - compression, and processing. The Type D2 FloPro
Scope of Manual - . valve has threaded end connections and is available
This instruction manual provides installation, In & 1-inch globe ‘style body.

maintenance, and parts information for the 1-inch
Type D2 FloPro control valve and actuator.

Note )

No person may install, operate, or maintain a Type Fisher does not assume responsibility
D2 FloPro control valve without first (1) being fully for the selection, use, or maintenance
trained and qualified in valve, actuator, and of any product. Responsibility for
accessory installation, operation, and maintenance, proper selection, use, and :
and (2) carefully reading and understanding the maintenance of any Fisher product
contents of this manual. If you have any questions remains solely with the purchaser and
about these instructions, contact your Fisher sales _ end-user. ‘
office before proceeding. - .

Specifications
Descri ption Table 1 lists specifications for the Type D2 FloPro -

control valve, Some of the specifications for a given
The Type D2 FloPro control valve (patents pending) control valve as it originally comes from the factory
(figures 1 and 2) is a compact, rugged valve are stamped on a nameplate located on the upper
designed for on-off control of a variety of fluids at diaphragm casing flange.

LFISHEIﬂ EMERSON.

www.Fisher.com Process Management

D103031X012
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Table 1. Specifications

Valve Aésembly Pressure Class
ASME B16.34 Class 800

Maximum Inlet Pressure and Temperature(!)

155 bar from -46 to 93°C, and 150 bar at 149°C.
(2250 psig from —50 to 200°F, and 2185 psig at
300°F)

Maximum Aliowable Pressure Drop(!) |

Spring-to-Close - Flow Down(®); 155 bar (2250
psig) o
Spring-to-Open - Flow Down(®: 103 bar (1500
psig) - » '
Spring-to-Close - Flow Up: 103 bar (1500 psig)
Spring-to-Open - Flow Up: 103 bar (1500 psig)

Shutoff Classification .
ANS]| Class IV ANSl/FQl 70-2 and |EC 60534-4

Construction Materials

Valve Body and Bonnet: ASME SA 352 LCC
-Stress relieved :

Valve Plug and Seat: (R0006) Alloy 6

Valve Stem: (S31600) 316'SST .
O-Rings: (HNBR) Hydrogenated Nitrile
Packing: PTFE/Carbon PTFE

Packing Springs: (N07718) Inconel 718
Stem Bushing: (Ryton) PPS ‘

Actuator Diaphragm: Nitrile/Polyester
Actuator Springs: Zinc-plated steel

‘Flow Charac_terisﬂc

FloPro Characterized

Port Diameter
13 mm (1/2 inch)

Maximum Travel
13 mm (1/2inch)

Approximate'Weight
7.7 kg (17 Ib)

Material Temperature Capabllities

Valve Body Assembly: -46 to 149°C
(~50 to 300°F) .

Actuator Assembly: -46 to 93°C (-50 to 200°F)

Bonnet/Body Connection
Threaded with leakoff bleed

Actuator Configuration

The D2 FloPro actuator is an on-off
spring-and-diaphragm. Actuator action is
Spring-to-Close from the factory.’

For Spring-to-Open actuator action, a
Spring-to-Open Spring Kit (1 0C1998X012) must
be used

Maximum Actuator Casing Pressure
2.4 bar (35 psig)

Minimum Required Actuator Casing Pressure
2.1 to 2.4 bar (30 to 35 psig)

Actuator Diaphragm Effective Area
194 cm? (30 square inches)

Actuétor Pressure Connections
1/4 inch NPT female

1. The pressure of temperature limits in the referenced tables and any applicable ASME code limitations should not be exceeded.

2. Standard flow direction.
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Installation

Always wear protective gloves,’
clothing, and eyewear when
petforming any Installation operations
to avoid personal injury.

Personal.Injury or equipment damage ,
caused by sudden release of pressure
may result if the valve assembly is

~ installed where service conditions
could exceed the limits given in table 1
or on the appropriate nameplates. To
avold such injury or damage, provide a
relief valve for overpressure protection
as required by accepted industry or
local, state, and Federal codes and
good engineering practices.

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media. -

This valve Is intended for a specific
range of pressures, temperatures, and
other service conditions (see table 1)
Applying different pressure,
temperature, and other conditions to
the valve could result in parts damage,
malfunction of the valve, or loss of
control of the process. Do not expose
this valve to service conditions or
variables other than those for which
this valve is intended. If you are hot
sure what these conditions are, you
should contact Fisher for more
complete specifications. Provide the
product serial number (shown on the
nameplate) and all other pertinent
Information. . : .

1. Before installing the valve, inspect it to be certain
that the valve body cavity is free of foreign material.
Clean out all pipelines to remove scale, welding
slag, and other foreign materials.

2. The control valve assembly may be installed in
any orientation unless limited by seismic criteria.
However, the normal method is with the actuator
vertical above the valve body.

The standard flow direction is indicated by the arrow
on the val\(e body.

3. Use accepted piping practices when installing the
valve in the pipeline. ‘

4. If continuous operation is required during
inspection or maintenance, install a three-valve
bypass around the control valve assembly,

Note

The 1-inch Type D2 FloPro valve is
equipped with ENVIRO-SEAL® D2
-packing.

The actuator, as shipped from the factory, is
spring-to-close. If spring-to-open action is required,

- see the Changing Actuator Action section in this

manual,

Additionally, the actuator as shipped from the
factory, has the FloPro flow adjuster set at a 3/8 inch
port flow rate position. If some other flow rate is
desired, see the Setting Valve Flow Rate section in
this manual, '

Setting Valve FloPro Flow Adjuster

Spring-to-Close Actuator Action

1. To change the valve flow rate, loosen the flow
adjuster socket head cap screws (key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position, See figure 4 for flow
rate settings. :

- Spring-to-Open Actuator Action

1. Attach a pressure line to the actuator. Supply
pressure to the actuator to seat the plug in the seat
ring.

2. To change the valve flow rate, loosen the flow
adjuster socket head cap screws {(key 29), and
reposition the flow adjuster halves (key 14 and 15) to
the desired flow rate position. See figure 4 for flow
rate settings.

Changing Actuator Action from
(Spring-to-Close) to (Spring-to-Open)

Key numbers are referenced in figures 6 and 7.

Note

The following procedure requires use
of Spring Kit 10C1998X012.
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1. Remove the six short actuator casing cap screws
(key 22) first. Onice these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

2, Remove the upper casing (key 21) and the
springs (key 27).

3, Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm {(key
19), and washer (key 24). Inspect the.diaphragm for
any wear or damage. Replace with a new one if
necessary. -

4, Unscrew the socket head cap screws (key 29),
and remove the flow adjuster halves (key 14 and
15). Position the stem (key 4) to its most upward
position.

5. Place the 3 springs (key 27) from the Spring Kit in
their approximate, equally spaced, locations in the
bottom casing (key 20). Place the washer (key 24)
over the valve stem. Then install the diaphragm .
plate (key 25) and, using the diaphragm plate,
correctly position the actuator springs.

6. Place the diaphragm (key 19) over the stem,
along with washer (key 24). Position the diaphragm
so the holes in the diaphragm align with the holes in
‘the bottom casing.

7. Insert a 1/8 inch diameter drift punch, or other
suitable device through the 5/32 diameter hole in the
valve stem located below the bottom of the
previously removed flow adjuster. Install hex nut
(key 26) and tighten to 11 Nem (95 Ibfein). Remove
the 1/8 inch drift punch or other holding device.

8. Attach the upper casing by first installing the two
long cap screws (key 30) opposite one another.
Begin tightening the two long screws evenly until the
remaining six shorter cap screws (key 22) can be

installed with their hex nuts. Continue tightening the -

actuator casing cap screws evenly using a
cross-tightening procedure. Torque to 14 Nem
(10 Ibfeft). '

9, Connect a pressure line to the top actuator
pressure connection, and apply pressure to the

actuator. Stroke the actuator until the valve plug is-
seated on the seat ring. Install the flow adjuster,
positioning it to the desired travel. Tighten the flow
adjuster socket head cap screws to 3 Nem

(26 Ibfein). : '

10. Release the actuator pressure, and install the
vent plug (key 28) into the bottom casing pressure
connection.

Maintenance

Valve parts are subject to normal wear and must be
inspected and replaced as necessary. Inspection
and maintenance frequency depends on the severity
of service conditions. This section includes
instructions for packing and trim maintenance,
reversing the action, and replacing actuator parts.

All maintenance operations can be performed with
the valve in the line.

- Note

Whenever a gasket seal or O-ring Is
disturbed by removing or shifting

- gasketed parts, a new gasket should
be installed upon reassembly. This is
necessatry to ensure a good gasket
seal, since the used gasket or O-ring
will not seal properly.

- Avoid personal injury from sudden
release of process pressure. Before
performing any maintenance
operatlons:

¢ Always wear protective gloves,
clothing, and eyewear when
. performing any maintenance
operations to avoid personal injury.

e Disconnect any operating lines
providing air pressure or a control
signal to the actuator. Be sure the
actuator cannot suddenly open or
close the valve.

e Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure on both sides of the
valve. Drain the process media from
both sides of the valve,
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.® Use lock-out procedures to be
. sure that the above measures stay in
effect while you work on the .
equipment.

¢ The valve packing box may
contain process fluids that are A
pressurized, even when the valve has
been removed from the pipeline,
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

® Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media. . ‘

Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator
configurations, except for steps 2 and
8 as noted. : :

Key numbers are referenced in figures 6 and 7.

1. Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve, ‘

2. For spring-to-close actuator action 6nly, apply -

pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 Nem (26 Ibfein),
Relieve pressure to the actuator, shut off all
pressure lines to the actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the

- equipment,

Note

.The preceding step is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

~ 3. Unscrew the bonnet from the valve body.

Avoid personal Injury from sudden
release of process pressure, If the
process media starts to escape from

the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY!

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4. Once the bonnet has been removed from the
valve body, inspect the seat ring (key 5) for wear or
damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring
gasket. Install the new seat ring and tighten to 230
Nem (170 Ibfeft).

Cover the opening in the valve'body to prevent
foreign material from getting into the valve body-
cavity.

5. Inspect the valve stem for scratches or wear, and
valve plug for wear or damage. Replace if
necessary. ~ ‘

8. If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster-and unscrew the
valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve
stem, being careful not to damage the plug seat or
plug contour. Tighten to 18 Nem (13 Ibfeft),

7. Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
arange of 542.3 to 677.9 Nem (400 to 500 [bfeft), -

8. For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator, Move the flow adjuster to
approximately midpoint on the valve stem serration,
Release the pressure to the actuator, This allows the
plug to find its seated position.

‘9. Set the flow adjuster to the desired travel position

(see figure 4), and tighten the flow adjuster socket
head cap screws to 3 Nem (26 Ibfein).
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Packing and Valve Trim Maintenance

Note

The following maintenance procedures
apply to both spring-to-close and
spring-to-open actuator ‘
configurations, except for steps 2, 23,
and 26 as noted.

Key numbers are referenced in figures 6 and 7.:

1. Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve. '

2. For spring-to-close actuator action only, apply
pressure to the actuator to fully stroke it open. This
will raise the plug off its seat so that the valve stem
serrations are visible inside the flow adjuster window
(see figure 5). Loosen the socket head screws (key
29) and lower the flow adjuster (key 14 and 15) to its
lowest position on the valve stem. Retighten the
socket head screws (key 29) to 3 Nem (26 Ibfein).
Relieve pressure to the actuator, shut off all
pressure lines to actuator, and disconnect. Use
lockout procedures to be sure that the above
measures stay in effect while you work on the
equipment.

Note

The preceding step Is intended to
prevent damage to the valve plug (key
3) and seat ring (key 5) during the
removal of the bonnet and actuator.

3. Unscrew the bonnet from the valve body.
Avoid personal injury from sudden
release of process pressure. If the

“process media starts to escape from

the safety vent (see figure 4) located in
the bonnet neck of the valve body,

STOP DISASSEMBLY IMMEDIATELY!

The escape of process media indicates
that the valve has NOT been isolated
from the process media, or process
pressure is trapped in the valve body.

4. Once the bonnet has been removed from the
valve body, inspect the valve seat (key 5) for wear or

ANTI-EXTRUSION
RING

PACKING SET

ANTI-EXTRUSION
RING

SPACER

BELLEVILLE
SPRINGS

N . PACKING
RETAINER

ASST
Z D

|||

|

E0784-(
. Figure 2. Packing and Belleville Spring Stacking Order

damage. If the seating surface has been damaged,
remove it from the valve body. Also remove the seat
ring gasket (key 6). Clean and inspect the valve
body gasket surface for damage. Visually inspect the
valve body interior below the seat ring for erosion.
Replace the valve body if necessary.

To replace the seat ring, first install a new seat ring.
gasket. Install the new seat ring and tighten to 230
Nem (170 Ibfsft).

Cover the opening in the valve body to prevent
foreign material from getting into the valve body
cavity.

5. Remove the six short actuator casing cap screws
(key 22) first. Once these have been removed from
the actuator assembly, carefully remove the two
long actuator cap screws (key 30).

Note

Be aware as you loosen and remove
the actuator cap screws that the
actuator springs are under
compression.

6. Remove the upper casing (key 21) and the
springs (key 27).

7. Do not turn the valve stem (key 4) while removing
the diaphragm hex nut (key 26). Use an appropriate
tool on the machined flats located on the valve stem
above the flow adjuster for this procedure. Continue
the actuator disassembly by removing the washer
(key 24) diaphragm plate (key 25), diaphragm (key
19), and washer (key 24 for spring-to-open or key 36
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I

BELLEVILLE SPRINGé
FINGER TIGHT, THEN
TIGHTEN 1/2 TURN

Figure 3, Belleville Spring Procedure

for spring-to-close). Inspect the diaphragm for any
wear or damage. Replace with a new one if
necessary. '

If you wish to inspect/replace the bonnet to actuator
casing O-ring (key 16), mark the orientation of the
actuator pressure connection to the bonnet for later
reference (see figure 5). Unscrew the hex nut (key
18) from the bonnet. Remove the bottom casing (key
20).

8. Unscrew the flow adjuster socket head cap
screws (key 29), and remove the flow adjuster
halves. -

9. Unscrew the packing retainer (key 7) from the

bonnet (key 2). After the packing retainer has been

unscrewed from the bonnet, pull the valve stem and
- plug out of the bonnet.

10. Remove the three Belleville springs (key 9),
packing spacer (key 10), packing (key 11), and two
anti-extrusion rings (key 12) from the bonnet. See
figure 2.

11. Clean and inspect the packing box wall to
ensure that the packing surfaces are not damaged. If
the surface condition is damaged, and cannot be
improved by light sanding, replace the bonnet by
contacting your Fisher sales office. -

12. Inspect the valve stem for scratches or wear,
and valve plug for wear or damage. Replace if
necessary.

13. If the valve plug requires replacement, use an
appropriate tool on the machined flats located on the
valve stem above the flow adjuster and unscrew the

valve plug from the valve stem. Replace it with a
new valve plug. Screw the valve plug into the valve

- stem, being careful not to damage the plug seat or

plug contour. Tighten to 18 Nem (13 Ibfeft). :

14. Inspect the valve stem bushing (key 8) located
in the upper end of the bonnet. If damaged, remove
and replace it with new bushing (key 8). Replace the
valve stem bushing by inserting the bushing, flange
end first, into the bore located at the top of the
bonnet flow adjuster window. Insert until the flange
snhaps into the groove provided for it.

15. Remove the O-ring (key 17) from the upper end
of the bonnet. Replace it with a new one, and
lubricate it with Dow Corning 111 compound or
equivalent, '

16. Install new packing according to the packing
arrangement shown in figure 2. Slide the valve stem
through the packing retainer. Place the Belleville
springs over the valve stem, positioned as shown in -
figure 2. Carefully slide the stem through the packing
to a point where the serration extends completely
into the flow adjuster window of the bonnet (see
figure 5).

17. Apply a light film of Dow Corning 111 lubricant
or equivalent (key 33) to the threads of the packing
retainer (key 7). .

18. Install the packing retainer into the bonnet and
tighten until the Belleville springs (key 9) are
reasonably tight to seat the packing. See figure 3.

19. Completely loosen the packing retainer to
relieve all Belleville spring compression. See
figure 3. -
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Figure 4. Flow Rate Adjustments

20. Retighten the packing retainer with your fingers
until the packing retainer contacts the Belleville
springs. See figure 3. ‘

21. Tighten the packing retainer 1/2 turn clockwise.
See figure 3.

22, If the bottom casing (key 20) has been removed,
place O-ring (key 16) into the groove provided in the
top of the bonnet. Place the bottom casing on the
bonnet, oriented in the same position as marked in.
step 7 on page 7. Screw the hex nut (key 18) onto
the bonnet, and tighten to 203 Nem (150 Ibfeft).

23. For spring-to-close actuator action only,
assemble the actuator by first placing the washer
(key 24) over the valve stem. Then place the
diaphragm (key 19) over the valve stem, and
position it so the holes in the diaphragm matchthe
holes in'the casing. Place the diaphragm plate (key
25) over the valve stem. Install the washer (key 24),
diaphragm hex nut (key 26). Tighten the diaphragm
hex nut to 11 Nem (95 Ibfsin), while holding the stem
by the flats. Install the springs (key 27) and attach
the upper casing (key 21) by first installing the two
long cap screws (key 30) opposite one another.

24. Begin tightening the two long screws evenly
until the remaining six shorter cap screws (key 22)

can be installed with their hex nuts. Continue
tightening the actuator casing cap screws evenly
using a cross-tightening procedure. Torque to 14
Nem (10 [bfeft).

25. Lubricate a new O-ring (key 13) with Dow
Corning 111 compound or equivalent and place it
into the valve body as shown in figure 6 or 7. Ensure -
that no foreign material blocks the safety vent hole.
Screw the bonnet into the valve body, and torque to
a range of 542 to 678 Nsm (400 to 500 Ibfeft).

26. For spring-to-close actuator action only,
attach the pressure line to the actuator, and supply
pressure to the actuator. Move the flow adjuster to
approximately midpoint on the valve stem serration.
Release the pressure to the actuator. This allows the
plug to find its seated position.

27. Set the flow adjuster to the desired travel
position (see figure 4), and tighten the flow adjuster
socket head cap screws to 3 Nem (26 Ibfein).
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Parts Ordering ’ Key Description Part Number
Components that are not manufactured by Fisher
: : 1 Valve Body
should not, under any circumstances, be used in any 5 Bonnet
Fisher valve. The use of parts not manufactured by 3 Valve Plug .
Fisher may adversely affect the performance of the 4*  Valve Stem 39B5914X012
valve as well as worker and workplace safety. 5  SeatRing
] 6%  Seat Ring Gasket 19B65887X012 -
7 Packing Retainer
Note . 8 Valve Stem Bushing
Fisher does not assume responsibility ot g:ﬂi}"ngessg'c';?s (8 req'd)
for the selection, use, or maintenance 11 ENVIRO-SEAL D2 Packing Set
of any product. Responsibility for 12 Anti-Extrusion Ring (2 req'd)
proper selection, use, and . 13 Valve Body O-ring
maintenance of any Fisher product 14 Flow Adjuster Half
remains solely with the purchaser and 15 Flow Adjuster Half
end-user. 16 Casling O-ring )
: 17 Valve Stem O-ring
. ) 18  Hex Nut
: v 19*  Diaphragm 39B3849X012
Parts Kits ' ' 20  Bottom Casing
Description Part Number 21 Upper Casing
* Valve Trim Kit 22 Short Actuator Casing Cap Screws (6 req'd)
Includes key numbers 3, 5, 6, and 13 19B8485X012 23 Nut
* Valve Packing Kit : 24  Washer (2 req'd for spring-to-open, 1 req'd for spring-to-close)
Includes key numbers 8, 11, 25  Diaphragm Plate
12 (2 req'd), 13, 16, and 17 19B8486X012- - 26 Diaphragm Hex Nut
* Spring-to-Open Spring Kit 27 Springs
Includes key number 27 (3 springs) 10C1998X012 Spring-to-Close (6 springs)
’ - Spring-to-Open (Spring Kit, 3 springs included)
. 28  Vent Plug
Parts LlSt . 29 Flow Adjuster Socket Head Cap Screws (2 req'd)
30 Long Actuator Casing Cap Screws (2 req'd)
Note " 31 Nameplate :
Part numbers are shown for rescommended spares 32 Cautior Label :
only. For part numbers not shown, contact your 33 Lubricant, Dow Corning 111 Compound or equivalent
Fisher sales office. : 36  Washer (spring-to-close)

*Recommended spare paris

ENVIRO-SEAL, FloPro, and Fisher are marks owned by Fisher Controls International LLC, a business of Emerson Process Management.
“The Emerson logo is a trademark and service mark of Emerson Electric Co. All other marks are the property of their respective owners,
This product may be covered by one or more of the following patents: 5,129,625; 5,131,666; 5,056,757, 5,230,498; and 5,299,812 or under
pending patents

The contents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy,
they are not to be construed as warranties or guarantees, express or implied, regarding the products or services described herein or their use
or applicability. We reserve the right to modify or improve the designs or specifications of such products at any time without notice.

Fisher does not assume responsibility for the selection, use or maintenance of any product. Responsibllity for proper selection, use and
malntenance of any Fisher product remains solely with the purchaser and end-user,

Emerson Process Management |

Fisher

Marshalltown, lowa 501568 USA
Cernay 68700 France

Sao Paulo 05424 Brazil
Singapore 128461

www.Fisher.com

EMERSON.

Process Management

©Fisher Controls International LLC 2001, 2003; All Rights Reserved Printed in USA
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Type D2 FloPro~ Control Valve

One Standard Construction
Patents Pending

ASME Class 900 Pressure Class

Field-Reversible Actuator

FloPro Field-Selectable Flow Rate

ENVIRO-SEAL® D2 Packing System
NACE Service-Ready

Erosive Service Trim

1-Inch NPT End Connections

Low Temperature Materials

NOW......Everything you’ve asked for in a 1-inch, high-pressure,
dump valve is available in a single product.
Prove it to yourself by reviewing D2’s standard (and only) construction
in this bulletin

Figure 1. Type D2 FioPro Control Valve

(FiSHER) EMERSON.

Process Management

www.Fisher.com

D102816X012
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Figure 2. Type D2 FloPro Control Valve

The Type D2 FloPro™ control valve (patents
pending) (figure 2) is a compact, rugged valve
designed for on-off control. This valve is ideal for use
as a dump valve on gas separators and scrubbers. It
is also well suited for other high pressure
applications in natural gas production, compression,
and processing. The Type D2 FloPro valve has
threaded end connections and is available in a
1-inch globe style body.

Features

o Field-Selectable Flow Rates—The FloPro
feature allows easy setting of 1/4, 3/8, and 1/2 inch
flow rates, eliminating the need for more than one
port size.

e Erosive Service Trim—The valve plug and
seat ring are constructed from solid R30006 (Alloy
6), providing excellent wear capability for erosive
service and longer trim life.

e ENVIRO-SEAL D2 Packing System—
The ENVIRO-SEAL D2 packing system provides a
supetior stem seal to prevent the loss of valuable or
hazardous process fluids or gases. It features a

live-loading feature, providing reduced packing
maintenance.

o NACE Service-Ready—NACE trim is the
standard construction for the D2 FloPro control
valve. The valve body, bonnet, and trim materials
comply with the recommendations of NACE MR0175
(National Association of Corrosion Engineers).

e ASME Class 900—Valve assembly is designed
and specified for ASME B16.34 Class 900 service.

o Low Temperature Materials—Valve and
actuator construction materials allow use in low
temperature applications of —46° C.

e Field-Reversible Actuator—The Type D2
FloPro actuator can be converted in the field from
Spring-to-Close to Spring-to-Open actuator action
using a Spring-to-Open Spring Kit.

o Easy Installation—Compact design allows
installation where space is a premium.

e Easy Maintenance—Screwed bonnet/body
joint allows repair or maintenance with a minimum of
tools, without removing the valve body from the
piping system.
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FloPro TRAVEL
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Figure 3. Travel and Flow Coefficients
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Figure 4. Type D2 Dimensions (Spring-to-Close Configuration Shown)
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Specifications

Valve Assembly Pressure Class(!)

ASME B16.34 Class 900

Maximum Inlet Pressure and Temperature(!)

155 bar from —46 to 93°C, and 150 bar at 149°C.
(2250 psig from —50 to 200°F, and 2185 psig at
300°F)

Maximum Allowable Pressure Drop(!)

Spring-to-Close - Flow Down(2): 155 bar (2250
psig)
Spring-to-Open - Flow Down(2): 103 bar (1500
psig)
Spring-to-Close ~ Flow Up: 103 bar (1500 psig)
Spring-to-Open - Flow Up: 103 bar (1500 psig)

Shutoff Classification

ANSI Class IV ANSI/FCI 70-2 and IEC 60534-4

Construction Materials

Valve Body and Bonnet: ASME SA 352 LCC
Stress relieved

Valve Plug and Seat: (R0O006) Alloy 6

Valve Stem: (S31600) 316 SST

0O-Rings: (HNBR) Hydrogenated Nitrile
Packing: PTFE/Carbon PTFE

Packing Springs: (N07718) Inconel 718
Stem Bushing: (Ryton) PPS

Actuator Diaphragm: Nitrile/Polyester
Actuator Springs: Zinc-plated steel

Flow Characteristic

FloPro Characterized

Flow Coefficients

See figure 3

Port Diameter
13 mm (1/2 inch)

Maximum Travel
13 mm (1/2 inch)

Valve Travel Indications
See figure 3

Approximate Weight
7.7 kg (17 Ib)

Dimensions
See figure 4

Material Temperature Capabilities

Valve Body Assembly: —46 to 149°C
(50 to 300°F)

Actuator Assembly: —46 to 93°C (—50 to 200°F)

Bonnet/Body Connection
Screwed with leakoff bleed

Actuator Configuration

The D2 FloPro actuator is an on-off
spring-and-diaphragm. Actuator action is
Spring-to-Close from the factory.

For Spring-to-Open actuator action, a
Spring-to-Open Spring Kit (10C1998X012) must
be used

Maximum Actuator Casing Pressure
2.4 bar (35 psig)

Minimum Required Actuator Casing Pressure
2.1 to 2.4 bar (30 to 35 psig)

Actuator Diaphragm Effective Area
194 cm?2 (30 square inches)

Actuator Pressure Connections
1/4 inch NPT female; see figure 4 for locations

1. The prassure or temperature limits In the referenced tables and any applicable ASME code limltations should not be exceeded.

2. Standard flow direction.
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Ordering Information

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
Proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.
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This product may be covered by one or more of the following patents: 5,129,625; 5,131 ,666; 5,056,757; 5,230,498; and 5,299,812 or under
pending patents.
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maintenance of any Fisher product remains solely with the purchaser and end-user.
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Introduction

Scope of Manual

~ This instruction manual provides installation, ! )
maintenance, and parts information for the Design Figure 1. Design D4 Control Valve
) D4 control valve. .

Was3inL.

No person may install, operate, or maintain a Design
D4 control valve without first @ being fully trained
-and qualified in valve, actuator, and accessory

installation, operation, and maintenance, and ® applications. This valve Is ideal for use on pressure
carefully reading and understanding the contents of and flow control applications within the oil and gas
this manual. If you have any questions about these production industry. The Design D4 valve also
instructions, contact your Fisher sales office before makes an excellent dump valve for high-pressure
proceeding. separators and scrubbers.

Note

Fisher does not assume responsibility
. for the selection, use, or maintenance
. of any product. Responsibility for
‘proper selection, use, and : A
»maintenance of any Fisher product Specifications
- “remains solely with the purchaser and .
end-user. v '
Table 1 lists specifications for the Design D4 control

L valve. Some of the specifications for a given control
Desc"pt'on valve as it originally comes from the factory are
" The Design D4 control valve is a compact, rugged stamped on g.nameplate located on the actuator
,valve designed primarily for high-pressure throttling spring barrel. >« ’
} & .

~ (FISHER £ EMERSON.

www.Flsher.com S Process Management

D103042X012
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Table 1. Specifications

Available Configurations

Spring-to-Close
Spring-to-Open

Valve Body Sizes and End Connection Styles(!)
See table 2 -

Maximum Inlet Pressures and Temperatures()

If the valve nameplate shows an ASME
pressure-temperature class, maximum inlet
pressure and temperature is consistent with the
applicable class per ASME B16.34. If the
nameplate does not show an ASME class, it will
show a maximum cold working pressure at 38°C
(100°F) (for example, 248 bar [3600 psil)

Maximum Pressure Drops(!)
See tables 3, 4,5, and 6

Input Signal to Ac\tuatbr
See tables 3, 4, 5, and 6

Actuator Maximum Casing Pressure(!)
3.4 bar (50 psig)

Shutoff Classification per ANSI/FCI 70-2
and IEC 60534-4

Class IV

Material Temperature Capabilities(!)
Actuator Assembly: -40 to 93°C (-40 to 200°F)

Valve Body Assembly:
Standard Bonnet O-Ring: -46 to 149°C (-50 to
300°F)
Optional Fluoroelastomer Bonnet O-Ring: -23 to
204°C (-10 to 400°F)

Flow Characteristic
Equal percentage

Flow Direction
Flow up only

Port Diameters
See table 2

Valve Plug Travel
19 mm (0.75 inch)

Valve Plug Style
Micro-Form™ valve plug

Actuator Diaphragm Effective Area
452 cm? (69 inches?)

Actuator Pressure Connection Size
0.25 inch NPT female

1, The pressure or femperature limits in the referenced tables and any applicable ASME code limitations should not be exceeded.

Table 2. Valve Sizes and Connection Styles

RING TYPE JOINT

VALVE PORT SCREWED RAISED FACE (RF) FLANGED (RTJ) FLANGED
SIZE, DIAMETER,
Class 800 Class 800
INCHES (INCHES) 3600 psi Class 150 Class 300 Class 600 and 1500 Class 600 and 1500
0.25, 0.375,
1 05, 0.75 X X X X X X X
0.25, 0.375, 0.5
2 075, 1, 1.25 X X X X X X X
X = Available construction.
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Table 3. Maximum Shutoff Pressure Drops") for Design D4 Control Valves (Spring-to-Close)
When Used with Typical Control Instrumentation(@

INPUT SIGNAL TO

0to 1.2 Bar 0to 1.4 Bar 0 t0 2.0 Bar 0to 2.3 Bar 0to 2.4 Bar 0to 3.4 Bar
ACTUATOR (0 to 18 Psig) (0 to 20 Psig) (0 to 30 Psig) (0 to 33 Psig) (0 to 35 Psig) (0 to 50 Psig) -
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.77 Bar 0.77 Bar 0.85 Bar 1.05 Bar 1.18 Bar 1.18 Bar
SETTING (11.2 Psig) (11.2 Psig) (12.4 Psig) (15.3 Psig) (17.1 Psig) (17.1 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi Bar Psi Bar Psl| © Bar Psi Bar Psi
6.4 0.25 2501 " 1"37500) | 25907 | 375000 259 3750 259 3750 259 3750 259 3750
9.5 0.375 2590) | 37500) | 2590) | 3750@) | 259 3750 259 3750 259 3750 259 3750
12.7 0.5 191 2765 191 2765 219 3180 259 3750 259 3750 259 3750
19.1 0.75 80 1160 80 1160 92 1340 123 1785 143 2080 143 2080
25.4 1 42 610 42 610 49 715 67 965 78 1130 78 1130
31.8 1.25 25 365 25 365 30 430 41 590 48 700 48 700
1. The pressure or temperature limits In the teferanced tables and any applicable ASME code limitations should not be exceeded.
2. For example, use the column marked 0-1.4 bar (0-20 ps%g& fora 0,21-1,0 bar (3-15 9pslg) preumatic controller with 1.4 bar (20 psig) supply pressure,
8. For applications with downstream pressure In excess of 196 bar (2845 psig), use 196 bar (2845 pslg) for Maximum Shutoff Presstire,
Table 4. Maximum Shutoff Pressure Drops™ for Design D4 Control Valves (Spring-to-Close)
When Used with Instrumentation with Restricted Output Range'®
INPUT SIGNAL TO 0.2to 1.0 Bar 0.4 to 2.0 Bar
ACTUATOR (3 to 15 Psig) (6 to 30 Psig)
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.67 Bar 0.97 Bar
SE_TT ING (9.7 Pslg) (14.0 Psig)
~ ) PORT DIAMETER Maximum Pressure Drop
; mm Inches Bar Psi Bar Psi
6.4 0.25 2590 375000 259(4) 3750¢4)
9.5 0.375 152() 2205() 210@) 3045
12.7 0.5 80 1160 113 1635
19.1 0.756 31 445 45 655
25.4 1 14 210 23 330
31.8 1.25 7.6 110 13 185
1. The pressure or témperature limits In the referenced tables and any apglicab!e ASME code limitations should ot be oxceeded.
2, For example, an Electro-Pneumatic Transducer calibrated for 0.24-1.0 bar (3-15 psig) output pressure.
La. For applications with downstream pressure In excess of 85 bar (1240 psI?), use 85 bar (1240 psig) for Maximum Shutoff Pressure.
8. For applications with downstream sig),

pressure in excess of 118 bar (1715 pslg), use 118 bar (1715 psig) for Maximum Shutoff Pressure.

the limits shown on the valve
nameplate and in tables 1, 3,4,5, and
6. Use pressure-relieving devices
required by government or accepted
industry codes and good engineering
practices.

Installation

Wi

Always wear protective gloves,
clothing, and eyewear when
performing any installation operations
to avoid personal injury.

Check with your process or safety
engineer for any additional measures
that must be taken to protect against
A process media.

To avoid personal injury or property
damage caused by bursting of
pressure-retaining parts or by
uncontrolied process fluid, be certain
the service conditions do not exceed

If installing into an existing
application, also refer to the WARNING
at the beginning of the Maintenance
section in this instruction manual.
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Table 5. Maximum Shutoff Pressure Drops\ for Design D4 Control Valves (Spring-to-Open)
When Used with Typical Control Instrumentation®®)
INPUT SIGNAL TO 0to 1.2 Bar 0to 1.4 Bar 0 to 2.0 Bar 0to 2.3 Bar 0 to 2.4 Bar 0 to 3.4 Bar
ACTUATOR (0 to 18 Psig) (0 to 20 Psig) (0 to 30 Psig) (0 to 33 Psig) (0 to 35 Psig) (0 to 50 Psig)
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.23 Bar 0.23 Bar 0.28 Bar 0.28 Bar 0.28 Bar 0.28 Bar
SETTING (3.4 Psig) (3.4 Psig) (4.0 Psig) (4.0 Psig) (4.0 Psig) (4.0 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi Bar Psi
6.4 0.25 5590 | 37500 | 2500 | 375019 | 259 3750 259 3750 259 3750 259 3750
9.5 0.375 250@ | 3750@ | 250 | 37506) | 259 3750 259 3750 259 3750 259 3750
12.7 0.5 187 2715 233 3380 259 3750 259 3750 259 3750 259 3750
1914 0.75 78 1135 99 1430 147 2130 178 2575 198 2875 259 3750
25.4 1 41 600 53 765 80 1160 97 1410 109 1575 195 2830
31.8 1.25 24 355 32 465 49 715 60 875 68 985 123 1785
1, The pressure or temperature Himits in the referenced tables and any applicable ASME code limitations should not be exceeded.
2. For example, use the column marked 0-1.4 bar (0-20 psig) for a 0.21-1.0 bar 3-15 psig) pneumatic controlier with 1.4 bar {20 psig) supply pressure.
3. For applications with downstream pressure in excess of 190 bar (2760 psig), use 180 bar (2760 psig) for Maximum Shutoff Pressure.
Table 6. Maximum Shutoff Pressure Drops\) for Design D4 Control Valves (Spring-to-Open)
When Used with Instrumentation with Restricted Output Range®®
INPUT SIGNAL TO 0.2 to 1.0 Bar 0.4 t0 2.0 Bar
ACTUATOR . {3to 15 Psig) (6 to 30 Psig)
SPRING Light Rate Heavy Rate
INITIAL SPRING 0.43 Bar 0.69 Bar
SETTING (6.2 Psig) (10.0 Psig)
PORT DIAMETER Maximum Pressure Drop
mm Inches Bar Psl Bar Psi
6.4 0.25 2260 32750 25914 375019
9.5 0.375 91@) 13150 2594 37504
127 0.5 46 660 196 2845
181 0.756 ‘16 220 82 1185
25.4 1 - .- 43 630
31.8 1.25 .- . 26 380
1. The pressure or temperature Timits in the referenced tables and any ap! licable ASME code limitations shauld not be exceeded.
2. For example, an Electro-Pneumatic Transducer calibrated for 0.21-1.0 gar {315 rslg) output pressure.
3. For applications with downstream pressure in excess of 51 bar (740 psig), use 51 bar (740 psig) for Maximum Shutoff Pressure.
3, For applications with downstream pressure In excess of 202 bar (2825 psig), use 202 bar (2925 psig) for Maximum Shutoff Pressure,

When ordered, the valve configuration
and construction materials were
selected to meet particular pressure,
temperature, pressure drop, and
controlled fluid conditions.
Responsibility for the safety of
process media and compatibility of
valve materials with process media
rests solely with the purchaser and
end-user. Since some body/trim
material combinations are limited in
their pressure drop and temperature
ranges, do not apply any other
conditions to the valve without first
contacting your Fisher sales office.

1. Before installing the control valve assembly,
inspect it for any damage and for any foreign
material that may have collected in the valve body.

2. Remove any pipe scale, welding slag, and other
foreign material from the pipeline.

3. The control valve can be installed in any position,
but normally the actuator is vertical above the valve.
Install the valve so the flow direction arrow on the
side of the valve indicates the direction of the
process flow.

4. Install the valve following local and national
piping codes when they apply to the application. For
screwed connections, treat the male pipe threads
with a good grade pipe compound. For flanged
valves, use suitable gaskets between valve and
pipeline flanges.

5. If continuous operation is required during
maintenance and inspection, install a conventional
three-valve bypass around the valve.
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6. Connect loading pressure for the Spring-to-Open
configuration to the 0.25-18 NPT connection in the
upper casing assembly (key 23) as shown in figure
4. The Spring-to-Close configuration loading pressure
connection is in the lower casing assembly (key 39)
as shown in figure 3.

Spring Adjustment

The spring has a fixed pressure span over which
loading pressure will stroke the valve. Adjustment of
the spring compression shifts the span so that more
or less loading pressure is required to start travel,
Since the span does not change, there will be a
corresponding increase or decrease in the pressure
requirements at the end of the valve stroke.

In order to maximize shutoff pressure drop values,
the actuator spring must be accurately adjusted for
each Input Signal Pressure Range. If the actuator
has been disassembled or pressure conditions have
changed, the spring may require adjustment. Refer
to tables 2 and 3 to determine the Initial Spring Set
values based on the Input Signal range that is
available to the actuator. These values include
packing friction. '

Spring-to-Close
Refer to figure 3.
1. Loosen the adjusting screw nut (key 44).

2. Turn the adjusting screw (key 31) clockwise to
compress the spring or counterclockwise to
decrease spring compression.

3. After adjustment, tighten the adjusting screw nut
(key 44)..

Spring-to-Open
Refer to figure 4.
1. Unscrew the spring case assembly (key 27).

2. Turn the adjusting stem nut (key 44) clockwise to
compress the spring or counterclockwise to
decrease spring compression.

3. After adjustment, replace the spring case
assembly (key 27).

Maintenance
Refer to figure 3.

Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The
frequency of inspection and maintenance depends
on the severity of the service conditions.

| i\ WARNING

Avoid personal injury from sudden
release of process pressure or
bursting of parts. Before performing
any maintenance operations:

o Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

@ Disconnect any operating lines
providing air pressure, electric power,
or a control signal to the actuator. Be
sure the actuator cannot suddenly
open or close the valve.

e Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure on both sides of the
valve. Drain the process media from
both sides of the valve.

e Vent the power actuator loading
pressure and relieve any actuator
spring precompression.

e Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.

e The valve packing box may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

e Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Valve Plug and Seat Ring

The Design D4 control valve is designed to allow
easy access to the valve plug and seat ring without
disturbing the packing. Refer to other sections of this
instruction manual if additional maintenance is
required.
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Disassembly

1. Remove the loading pressure tubing and any
accessories that may hamper disassembly.

2. Break the hammer nut (key 6) loose with a
hammer. Continue turning the hammer nut by using
a hammer or a large adjustable wrench, tightened
around one ear of the hammer nut. If the bonnet is
stuck on the valve, continue to unscrew the hammer
nut, The hammer nut will contact the spring pins
(key 7) and will force the bonnet out of the valve.
Carefully lift the actuator, bonnet, and valve plug
assembly from the valve body.

Note

The spring pins must always be in
place during valve operation. They
provide a safeguard against injury
when the unit is being disassembled.

3. Use a socket wrench to loosen the seat ring
(key 3).

4, Remove the seat ring (key 3) and seat ring
gasket (key 9) from the valve body.

5. Inspect parts for wear or damage that would
prevent proper operation of the valve body. Carefully
clean the seat ring gasket surfaces and seat ring
threads.

~ CAUTION

Be careful to avoid damaging the
seating surface on the valve plug or
seat ring as damage in these areas will
allow excessive leakage at shutoff.
Avoid damaging the highly polished
valve stem surface. A damaged valve
stem could cut the packing and allow
process fluid to leak to the
atmosphere.

6. For spring-to-close only: To remove the valve
plug (key 2), drive out the groove pin (key 4) and
unscrew the valve plug from the stem (key 47).

if the valve plug cannot be easily unscrewed from
the stemn, use a punch to keep the stem from turning
as the plug is removed.

7. For spring-to-open only: To remove the vaive
plug (key 2), first remove the spring case assembly

(key 27). Remove the adjustment screw nut (key
44), the upper spring seat (key 29), and the spring
{(key 30). Push the adjustment stem (key 31) fully
downward until the diaphragm plate (key 40)
contacts the cap screws (key 38), exposing the
groove pin (key 4) in the plug. Drive out the groove
pin (key 4} and unscrew the valve plug from the
stem (key 47).

if the valve plug cannot be easily unscrewed from
the stem, use a punch to keep the stem from turning
as the plug is removed.

Table 7. Torque for Seat Ring (Key 3)

VALVE SIZE RECOMMENDED TORQUE
mm inches Nem Lbfeft
25.4 1 407 300
50.8 2 698 515
Assembly

1. Make sure the bonnet O-ring (key 8) is on the
bonnet and lubricated with Lubriplate Mag-1 or
equivalent (key 49).

2. Install the plug (key 2) on the stem (key 47) and
insert a new groove pin (key 4).

3. Thoroughly clean the seat ring and bonnet
threads in the valve body (key 1). Also clean the
valve body seat ring gasket surfaces.

4. Apply Never-Seez Nickel Special lubricant or
equivalent (key 54) to the threads of the seat ring
(key 3), and its mating threads in the valve body.

5. Apply Never-Seez Nickel Special lubricant or
equivalent (key 54) to the seat ring gasket (key 9)
and install into the valve body.

6. Screw the seat ring into the valve body. Use a
socket wrench to tighten the seat ring to the torque
values shown in table 7. Remove all excess lubricant
after tightening.

7. Lubricate (key 54) the threads on the valve body
and hammer nut and the contact surfaces of the
bonnet and hammer nut flange. Install the bonnet
and actuator assembly with pinned valve plug onto
the valve body. Tighten the hammer nut using an
adjustable wrench until the nut stops turning. A few
hammer blows will be required to ensure that the
assembly is tight. .

8. See the actuator assembly and spring adjustment
sections of this manual.




Instruction Manual

Form 5755
April 2004 D4 Valve
- el
N
LN
—\
Z 1 ) VAV
S AN NN
274 74
-qhﬁ.—'-
BELLEVILLE SPRINGS REASONABLY BELLEVILLE SPRINGS FINGER TIGHT, THEN
TIGHT TO SEAT THE PACKING TIGHTEN 5/6 TURN (5 FLATS ON THE RETAINER)
E0882

Figure 2. Design D4 Belleville Spring Procedure

Valve Packing

Observe the warning at the start of the
Maintenance section.

The valve stem packing can only be accessed from
within the valve body. If packing maintenance is
required, first disassemble per steps 1, 2, and 6 or 7
in the Valve Plug and Seat Ring Disassembly
section of this document.

Disassembly

1. Loosen the packing retainer locknut (key 22) with
a spanner wrench or with a punch and hammer.

2. Unscrew the packing retainer (key 10) from the
bonnet (key 5).

3. Remove the three Belleville springs (key 11),
packing spacer (key 14), packing (key 13), and two
anti-extrusion rings (key 12) from the bonnet, using a
formed wire hook.

4. Clean and inspect the packing box wall to ensure
that the packing surfaces are not damaged. If the
surface condition is damaged, and cannot be
improved by light sanding, replace the bonnet by
contacting your Fisher sales office.

5. Inspect the valve stem for scratches or wear, and
valve plug for wear or damage. Replace if
necessary..

Assembly

Refer to figures 2 and 3.

1. Install new packing and Bellevilie springs
according to the packing arrangement shown in
figure 2.

2. Apply a light film of lubricant (key 54) to the
threads of the packing retainer (key 10).

3. Install the packing retainer into the bonnet and
tighten until the Belleville springs (key 11) are
reasonably tight to fully seat the packing and
anti-extrusion rings.

4. Completely loosen the packing retainer to relieve
all Belleville spring compression.

5. Retighten the packing retainer by hand until the
packing retainer firmly contacts the Belleville
springs.

6. Tighten the packing retainer clockwise 5/6 turn
(5 flats on the retainer).

7. Lock the packing retainer (key 10) solidly in place
by tightening the packing retainer locknut (key 22)
using a spanner wrench, or a hammer with a punch
or chisel.
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Actuator (Spring-to-Close)

Observe the warning at the start of the
Maintenance section.

Refer to figure 3.

Before disassembling the actuator, disassemble the
valve plug, seat ring, and packing according to
instructions in this manual.

Disassembly

1. Loosen the adjusting screw nut (key 44) and turn
the adjusting screw (key 31) counterclockwise to
remove all spring compression.

2. Unscrew the casing cap screws and hex nuts
(keys 45 and 46), and remove the upper casing
assembly (key 23) from the lower casing (key 39).

3. Remove the spring seat (key 29} and actuator
spring (key 30).

4. Lift out the diaphragm, diaphragm plate, and
stem assembly. Remove the travel indicator (key 32)
when the bottom of the stem enters the yoke
window.

5. To replace the diaphragm (key 15), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 42) to unscrew the assembly.

6. Separate the parts—diaphragm washer, actuator
O-ring (keys 41 and 25), diaphragm, and diaphragm
plate, (keys 15 and 40).

7. Inspect the diaphragm and the actuator O-ring for
damage or deterioration, and replace if necessary. If
the diaphragm is replaced, a new O-fing should also
be installed.

8. Inspect the stem O-ring (key 19} and bonnet
bushing (key 20); replace if necessary. To inspect
the casing O-ring (key 18), remove the cap screws
(key 38) and lift off the lower casing (key 39).
Replace the O-ring if necessary.

9. If the hammer nut needs to be removed from the
bonnet, the spring pins (key 7) can be removed with
locking pliers.

Assembly

1. Before starting assembly, make sure all parts are
clean and in good condition. There should be no

burrs or sharp edges on any threads or surfaces that
might cut or damage an O-ring, bushing, the
packing, or the diaphragm. When replacing O-rings
and bushings, be sure the O-ring or bushing groove
is clean and undamaged. Using a general purpose
lubricant (key 49), lubricate all bushings and O-rings
and the threads of parts that have to pass through
the bushings and O-rings.

CAUTION

The threads on factory-produced valve
stems have been specially machined
to avoid O-ring, bushing, or packing
damage during trim maintenance. Use
of other than a factory-produced valve
stem may result in early stem O-ring,
bushing, and packing failure.

Note

Do not lubricate cap screws (key 38)
before inserting them in the following
procedure.

2. Place the hammer nut and spring pins on the
bonnet, if removed. Install the casing O-ring

(key 18), the stem O-ring (key 19), and the bonnet
bushing (key 20). Position the lower casing (key 39)
on the bonnet. Insert the nonlubricated cap screws
(key 38), and torque to 49 Nem (36 Ibfeft).

Note

Spring pins must always be in place
during valve operation, acting as a
safeguard against injury when the unit
is being disassembled.

3. Assemble the diaphragm plate assembly. Place
the patterned side of the diaphragm (key 15) against
the diaphragm plate (key 40). Be sure to turn the
diaphragm washer (key 41) so that the side that is
beveled on the inside diameter is against the O-ring
(key 25). Also, make sure that it is assembled for
installation with the diaphragm on the loading
pressure side and the lockwasher (key 43) and lower
spring seat (key 28) are on the spring side.

4. Fasten the diaphragm and diaphragm plate
assembly on the stem with hex nuts (key 42). Place
the diaphragm and diaphragm plate, and stem
assembly into the lower casing and bonnet. install
the travel indicator (key 32) on the stem as the
bottom of the stem enters the yoke window.
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CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 45 and 46)
can damage the diaphragm. Do not
exceed 27 Nem (20 Ibfeft) torque.

5. Replace the spring (key 30) on the diaphragm
plate (key 40). Replace the upper spring seat

(key 29). Position the upper casing (key 23) on the
lower casing (key 39). Insert the cap screws (key 45)
and tighten the hex nuts (key 46). Torque the casing
cap screws evenly 1o 27 Nem (20 Ibfft) using a
crisscross pattern.

6. Adjust the initial spring set per the Spring
Adjustment section in this manual.

Actuator (Spring-to-Open)

Observe the warning at the start of the
Maintenance section.

Refer to figure 4.

Before disassembling the actuator, disassemble the
valve plug, seat ring, and packing according to
instructions in this manual.

Disassembly

1. Unscrew the spring case assembly (key 27). Turn
the adjusting screw nut (key 44) counterclockwise to
remove all spring compressxon Remove the
adjusting screw nut, upper spring seat, and spnng
{keys 44, 29, and 30)

2. Unscrew the casing cap screws and hex nuts
(keys 45 and 46), and remove the upper casing
assembly (key 23) from the lower casing (key 39).
Remove the cotter pin (key 36) and unscrew the
adjusting stem (key 31).

3. Lift out the diaphragm (key 15), diaphragm plate
(key 40), and stem assembly. Remove the travel
indicator (key 32) when the bottom of the stem
enters the yoke window.

4. To replace the diaphragm (key 15), separate the
diaphragm assembly by using a wrench on the hex
nuts (key 42) to unscrew the assembly.

5. Separate the parts—diaphragm washer, actuator
O-ring (keys 41 and 25), diaphragm, and diaphragm
plate, (keys 15 and 40).

6. Inspect the diaphragm and the actuator O-ring for
damage or deterioration, and replace if necessary. If
the diaphragm is replaced, a new O-ring shouid also
be installed.

7. Inspect the stem O-ring (key 19) and bonnet
bushing (key 20); replace if necessary. To inspect
the casing O-ring (key 18), remove the cap screws
(key 38) and lift off the lower casing (key 39).
Replace the O-ring if necessary. Inspect the
adjusting stem bushing (key 26) and actuator stem
O-ring (key 53). Replace if necessary.

8. If the hammer nut needs to be removed from the
bonnet, the spring pins (key 7) can be removed with
locking pliers.

Assembly

1. Before starting assembly, make sure all parts are
¢lean and in good condition. There should be no
burrs or sharp edges on any threads or surfaces that
might cut or damage an O-ring, bushing, the
packing, or the diaphragm. When replacing O-rings
and bushings, be sure the O-ring or bushing groove
is clean and undamaged. Using a general purpose
lubricant (key 49), lubricate all bushings and O-rings
and the threads of parts that have to pass through
the bushings and O-rings.

CAUTION

The threads on factory-produced valve
stems have been specially machined
to avoid O-ring, bushing, or packing
damage during trim maintenance. Use
of other than a factory-produced valve
stem may result in early stem O-ring,
bushing, and packing failure.

Note

Do not lubricate cap screws (key 38)
before inserting them in the following
procedure,

2. Place the hammer nut and spring pins on the
bonnet, if removed. Instali the casing O-ring

(key 18), the stem O-ring (key 19), and the bonnet
bushing (key 20). Position the lower casing (key 39)
on the bonnet. Insert the nonlubricated cap screws
(key 38), and torque to 49 Nem (36 Ibfeft).

3. Assemble the diaphragm plate assembly. Place
the patterned side of the diaphragm (key 15) against
the diaphragm plate (key 40). Be sure to turn the
diaphragm washer (key 41) so that the side that is
beveled on the inside diameter is against the O-ring
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(key 25). Also, make sure that it is assembled for
installation with the diaphragm on the loading
pressure side and the lockwasher (key 43) and
diaphragm washer (key 41) are on the upper side.

Note

Spring pins must always be in place
during valve operation, acting as a
safeguard against injury when the unit
is being disassembled.

4, Fasten the diaphragm and diaphragm plate
assembly on the stem with hex nuts (key 42). Place
the diaphragm and diaphragm plate, and stem
assembly into the lower casing and bonnet. Install
the travel indicator (key 32) on the stem as the
bottom of the stem enters the yoke window.

5. Screw the adjusting stem (key 31) onto the stem
(key 47) and secure the cotter pin (key 36). Make
sure the bushing and O-ring are in place in the upper
casing.

CAUTION

Over-tightening the diaphragm casing
cap screws and nuts (keys 45 and 46)
can damage the diaphragm. Do not
exceed 27 Nem (20 Ibfeft) torque.

6. Position the upper casing (key 23) on the lower
casing (key 39). Insert the cap screws (key 45) and
tighten the hex nuts (key 46). Torque the casing cap
screws evenly to 27 Nem (20 Ibfeft) using a
crisscross pattern.

7. Replace the spring (key 30), spring seat (key 29),
and adjusting stem nut (key 44) over the adjusting
stem. Replace the spring case assembly (key 27).

8. Adjust the initial spring set per the Spring
Adjustment section in this manual.

10

Parts Ordering

Each Design D4 control valve is assigned a serial
number, which can be found on the nameplate.
Refer to the number when contacting your Fisher
representative for assistance or when ordering
replacement parts.

Note

Use only genuine Fisher replacement
parts. Components that are not
supplied by Fisher should not, under
any circumstances, be used in any
Fisher valve, because they will void
your warranty, might adversely affect
the performance of the valve, and
might jeopardize worker and
workplace safety.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
‘end-user.

Repair Kits
Note

All repair kits are supplied with
hydrogenated nitrile bonnet O-ring.
Viton bonnet O-ring must be ordered
separately when required.

Description Part Number
* Packing Repair Kit
Includes key numbers 4, 8, 12 (2 req'd),
and 13 RD4X0000012

* Actuator Repair Kit

Includes key numbers 4, 8, 12 (2 req'd), 13,

15, 18, 19, 20, 25, 26, 36, and 53 RD4X0000022
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Parts List Key Description Part Number
2-inch valve
Key Description Part Number 0.25 inch port diameter GE07389X012
0.375 inch port diameter GEQ7394X012
1 Valve Body 0.5 inch port diameter GE07397X012
2% Valve Plug 0.75 inch port diameter GEQ07398X012
S$41000 / S41600 HT 1-inch port diameter GEO07399X012
1-inch valve 1.25 inch port diameter GE07406X012
0.25 inch port diameter 20C3692X012 4* Groove Pin GE01163X012
0.375 inch port diameter 20C3693X012 5 Bonnet
0.5 inch port diameter 20C3694X012 6 Hammer Nut
0.75 inch port diameter GE01557X012 7 Spring Pin
2-inch valve g* Bonnet O-ring
0.25 inch port diameter GE00992X012 Hydrogenated Nitrile
0.375 inch port diameter GEO003893X012 -46 to 149°C (-50 to 300°F) 10C3680X012
0.5 inch port diameter GE00994X012 Viton, -23 to 204°C (-10 to 400°F) 10C3680X022
0.75 inch port diameter GE01558X012 o* Seat Ring Gasket
1-inch port diameter GE01561X012 For 1-inch valve 1B198636042
1.25 inch port diameter GE01555X012 For 2-inch valve 18198836042
S$17400 H1150 Dbl : 10 Packing Retainer
1-inch vaive 11 Belleville Springs
0.25 inch port diameter 20C3692X032 12*  Anti-Extrusion Washer, 2 req'd 12B6335X022
0.375 inch port diameter 20C3693X032 13*  Packing Set 12B6667X012
0.5 inch port diameter 20C3694X032 14 Packing Spacer
0.75 inch port diameter GEQ01557X032 16*  Diaphragm 22B3521X012
2-inch valve 16 Nameplate
0.25 inch port diameter GE00992X032 17 Drive Screw
0.375 inch port diameter GE00993X032 18*  Casing O-ring 1F9141X0142
" 0.5 inch port diameter GE00994X032 19¥  Stem O-ring 1K7561X0072
0.75 inch port diameter GE01558X032 20*  Bonnet Bushing 17A7112X012
1-inch port diameter GE01561X032 22 Locknut
1.25 inch port diameter GE01555X032 23 Upper Casing Assembly
Tungsten Carbide 25*  Actuator O-ring 1K7861X0072
1-inch valve 26*  Adjusting Stem Bushing (spring-to-open only) 17A4059X012
0.25 inch port diameter 20C3696X012 27 Spring Case Assembly
0.375 inch port diameter 20C3697X012 28 Lower Spring Seat
0.5 inch port diameter 20C3698X012 29 Upper Spring Seat
0.75 inch port diameter 20C3699X012 30 Spring
2-inch valve Spring-to-Close, Light Rate 1F176827092
0.25 inch port diameter 20C3682X012 Spring-to-Close, Heavy Rate 1E792427082
0.375 inch port diameter 20C3683X012 Spring-to-Open, Light Rate 1F176727032
0.5 inch port diameter 20C3685X012 Spring-to-Open, Heavy Rate 1F714327092
0.75 inch port diameter 20C3686X012 31 Adjustment Screw or Stem
1-inch port diameter 20C3687X012 32 Travel! Indicator
1.25 Inch port diameter 20C3688X012 34 Vent Assembly
3* Seat Ring 36*  Cotter Pin (spring-to-open only) 10608035022
$17400 H1150 Dbl 37 Pipe Plug
1-inch valve 38 Cap Screw
0.25 inch port diameter GE00982X032 39 Lowsr Casing
0.375 inch port diameter GE00983X032 40 Diaphragm Plate
0.5 inch port diameter GE00984X032 41 Diaphragm Washer
0.75 inch port diameter GE00985X032 42 Hex Nut
2-inch valve 43 Lockwasher
0.25 inch port diameter GE00986X032 44 Adjustment Screw Nut
0.375 inch port diameter GE00987X032 45 Cap Screw
0.5 inch port diameter GE00988X032 46 Hex Nut
0.75 inch port diameter GE00989X032 47*  Valve Stem
1-inch port diameter GE00980X032 Nitronic 50, Reverse Acting 20C3681X022
1.25 inch port diamster GE00991X032 Nitronic 50, Direct Acting 20C3716X022
Tungsten Carbide 49 Lubricant (Lubriplate MAG-1 or equivalent)
1-inch valve 50 NACE Tag (not shown)
0.25 inch port diameter GE07347X012 51 Drive Screw
0.375 inch port diameter GE07363X012 53*  Actuator Stem O-ring (spring-to-open only)  1C7821X0182
0.5 inch port diameter GE07364X012 54 Lubricant (Never-Seez or equivalent)
0.75 inch port diameter GEO07365X012 55 Spring Setting Label (not shown)

*Recommended spare parts

1
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Vee-Ball Valves

Vee-Ball® Design V150, V200 and V300 Rotary
Control Valves Sizes 1- through 12-Inch
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Introduction

Scope of Manual

This instruction manual provides installation,
operation, maintenance, and parts information for
the Vee-Ball® Design V150 (1- through 12-inch
sizes), V200 (1- through 10-inch sizes), and V300

(FISHER

w1721/ 1L

Figure 1. Type Vee-Ball with Type 1052 Actuator and
DVC5020 Positioner

(1- through 12-inch sizes) rotary control valves
(see figure 1). Sizes 3- through 12-inch without an
attenuator currently in production are referred to
as Series B (for more information on this
distinction see Appendix A).

For larger valves (14-, 16-, and 20-inch size),
refer to a separate instruction manual. For
information on ENVIRO-SEAL® packing, see the
ENVIRO-SEAL Packing System for Rotary Valves
instruction manual (form 5305). Refer to separate
manuals for information concerning the actuator,
positioner and accessories.

No person may install, operate, or maintain Designs
V150, V200, and V300 valves without first being
fully trained and qualified in valve, actuator, and
accessory installation, operation, and maintenance
and e carefully reading and understanding the
contents of this manual. If you have any questions
about these instructions, contact your Fisher sales
office before proceeding.

EMERSON.

www.Fisher.com

Process Management

D101554X012
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Table 1. Specifications

Valve Sizes and End Connection Styles

Design V150: 1,15 M2 W3 W4, N 6,
M 8, W 10, and M 12-inch sizes with Class 150
raised-face flanges

Design V200: 1, 1.5 M2, W3 W4 W6,
M 8, and M 10-inch flangeless valves that mate
with Class 150, 300, or 600 (for size 1 through
8-inches) raised-face flanges

DesignV300: M 1, M 1.5, 2 M3 M4, H 6,
M 8, W 10, and M 12-inch valves with Class 300
raised-face flanges

Standard Flow Direction

Forward (into the convex face of the Vee-ball)

Actuator Mounting

M Right-hand, standard or I left-hand, optional,
as viewed from upstream end of valve (see figure
23 and the Actuator Mounting section)

Maximum Ball Rotation

Standard: Ball rotates counterclockwise to close
when viewed from actuator side of valve

Optional: Ball rotates clockwise to close
Ball rotation is 90 degrees

Valve/Actuator Action

With diaphragm or piston rotary actuator,
field-reversible between:H push-down-to-close
(extending actuator rod closes valve) and

B push-down-to-open (extending actuator rod
opens valve.) See actuator manual for details

1, The pressureftemperature limits in this manual, and any applicable code or standard limitation, should not be exceeded.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for the
selection, use, and maintenance of any
Fisher product remains solely with the
purchaser and end-user.

| Description

The Designs V150, V200, and V300 Vee-Ball valves
(figure 1) with a V-notch ball are used in throttling or
on-off service. The Design V200 is a flangeless
construction. The Design V150 and V300 valves are
raised-face flanged constructions. The splined valve
shatft of all these valves connect to a variety of
rotary-shaft actuators.

Specification

Specifications for these valves are shown in table 1
and in bulletin 51.3:Vee-Ball.

Installation

Separate installation steps are provided in this
section for Design V150 and V300 flanged valves,
and for Design V200 flangeless valves. Key
numbers in installation procedures are shown in
figures 24, 25 and 26 uniess otherwise indicated.

Some types of ceramic trim, including VTG, can
create a spark under certain conditions. If an edge of
a ceramic part is struck against a second ceramic
part with enough force, it can produce a spark.

Avoid personal injury and property
damage from ignition of process fluid
caused by sparks from ceramic trim.
Do not use ceramic trim where the
process fluid is unstable or if it is an
explosive mixture (such as ether and
air).
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Table 2. Flange Stud Lengths Required for Seal Protector Ring End of Design V150 and V300 Vaives
VALVE DESIGN V150 DESIGN V300
SIZE, ISA $75.04 Face-to-Face ASME B16.10 Short Face-to-Face ISA S75.04 Face-to-Face
INCHES mm Inches mm Inches mm Inches
1 70 2.75 95 3.75 89 . 3.50
1.5 83 3.25 127 5.00 102 4.00
2 95 3.75 146 5.75 95 375
3 95 3.75 133 5.25 121 475
4 108 4.25 146 575 127 - - 5.00.
6 114 4.50 152 6.00 140 5.50
8 121 475 171 8.75 152 6.00
10 133 5.25 165 6.50 171 6.75
12 140 5.50 159 6.25 184 7.25

FIRST FULL THREAD TO
. : FIRST FULL THREAD
Always wear protective gloves,

clothing, and eyewear when (TY YV YYMW MWWYMm
performing any installation operations |

to avoid personal injury. Lu muuuuuuwl L J‘J
Personal injury or equipment damage WN \ VVVVVINVWA

caused by sudden release of pressure
may result if the valve assembly is s
installed where service conditions
could exceed either the valve body

) rating or the mating pipe flange joint

‘ rating. To avoid such injury or
damage, provide a relief valve for
overpressure protection as required by
government or accepted industry '
codes and good engineering practices.

Check with your process or safety
engineer for any additional measures ‘

that must be taken to protect against

Figure 2. Flange Stud Length for Seal Protector End

their pressure drop and temperature
ranges, do not apply any other
conditions to the valve without first
contacting your Fisher sales office.

process media. The valve drive shaft is not necessarily
. . I ded to the pipeline when

If installing into an existing groun L

application, also refer to the WARNING installed. Personal injury or property

damage could result from an explosion
caused by a discharge of static
electricity from valve components if

' the process fluid or the atmosphere
around the valve is flammable. If the
atmosphere around the valve or the

‘ process fluid is flammable, electrically
When ordered, the valve configuration bond the drive shaft to the valve.

at the beginning of the Maintenance
section in this instruction manual.

and construction materials were
selected to meet particular pressure, Note
temperature, pressure drop, and
controlled fluid conditions. Standard PTFE packing is composed
Responsibility for the safety of of a partially conductive carbon-filled
process media and compatibility of PTFE female adaptor with PTFE V-ring
valve materials with process media packing. Standard graphite packing is
) rests solely with the purchaser and composed of all conductive graphite
, end-user. Because some valve/trim ribbon packing. Alternate

material combinations are limited in shaft-to-valve body bonding is
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available for hazardous service areas
where the standard packing is not
sufficient to bond the shaft to the
valve (see the following step).

Attach the optional bonding strap assembly (key

131, figure 3) to the valve drive shaft (key 6) with the
clamp (key 130, figure 3) and connect the other end

of the bonding strap assembly to the valve body with
the cap screw (key 23).

1. If the valve is to be stored before installation,
protect the flange mating surfaces and keep the
valve body cavity dry and free of foreign material.

2. Install a three-valve bypass around the control
valve assembly if continuous operation will be
necessary during inspection and maintenance of the
valve.

3. The valve is normally shipped as part of a control
valve assembly, with an actuator mounted on the
valve. If the valve and actuator have been
purchased separately or if the actuator has been
removed, mount the actuator according to the
Actuator Mounting section and the appropriate
actuator instruction manual.

4. Standard flow direction is with the seal protector
ring (key 3) facing upstream.

5. Install the valve in a horizontal or vertical pipeline
with the drive shaft in a horizontal position.

Do not allow the valve to be instalied
in the pipeline with the drive shaft in
the vertical position because of
excessive wear to valve component
parts.

6. The actuator can be right- or left-hand mounted
with the shaft in a horizontal orientation as shown in
figure 1. If necessary, refer to the appropriate
actuator instruction manual for actuator installation
and adjustment procedures.

7. Be certain the valve and adjacent pipelines are
free of any foreign material that could damage the
valve sealing surfaces.

8. Be sure the pipeline flanges are in line with each
other.

Installing Design V150 and V300 Valves

1. Install the Design V150 and V300 valve using
studs (keys 32 and 33, not shown) and nuts to

ACTUATOR

¢

B
’ Y
0 e ﬁ
O O b
oo :

v

Figure 3. Optional Shaft-to-Body Bonding Strap Assembly

connect the valve flanges to the pipeline flanges.
The seal protector ring (key 3) end of the valve
requires longer line flange studs (key 32) than
standard. Do not use standard-length line flange
studs for the seal protector ring end of the valve.

2. See table 2 and figure 2 for length of studs for the
seal protector ring end of Design V150 and V300
valves. Lubricate the studs with Never-Seez Nickel
Special or equivalent lubricant.

3. Insert flat-sheet line flange gaskets (or
spiral-wound gaskets with compression-controlling
center rings) that are compatible with the flowing
media.

4. Connect pressure lines to the actuator as
indicated in the actuator instruction manual. When
an auxiliary manual actuator is used with a power
actuator, install a bypass valve on the power
actuator (if one is not supplied) for use during
manual operation.

Personal injury could resuit from
packing leakage. Valve packing was
tightened before shipment; however
the packing might require some
readjustment to meet specific service
conditions. Check with your process
or safety engineer for any additional
measures that must be taken to
protect against process media.
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DIMENSION
DESIGN V200
VALVE Standard : Class 150 Standard Cl 150M
SIZE, anaar ass andar ass
INCHES ISA ASME B16.10(2 B Class 150 ASME B16.10(2 Case Class
$75.04(1) Short (Optional) $75.04(1 Short (Optional)
mm
1 102 127 58 176 202 202 202
1.5 114 165 64 189 240 224 224
2 124 178 57 211 268 237 237
3 165 203 87 254 286 279 286
4 194 229 92 286 321 305 343
6 229 267 119 343 381 362 423
8 243 292 119 343 394 387 426
10 297 330 151 419 451 .- .-
Inches ’
1 4.00 5.00 2.29 6.94 7.94 7.94 7.94
1.5 4,50 6.50 2,50 7.44 9.44 8.81 8.81
2 4.88 7.00 2.25 8.31 10.56 9.31 9.31
3 6.50 8.00 3.44 10.00 11.25 11.00 11.25
4 7.62 9.00 3.62 11.25 12.62 12.00 13.50
6 9.00 10.50 4,69 13.50 15.00 14,25 16.25
8 9.56 11,50 4.69 13.50° 15.50 15.25 16.75
10 11.69 13.00 5.94 16.50 : 17.75 - -
1. IEC 534-3-2 face-to-face dimensions are equivalent to $75.04 face-to-face dimensions.
2. 150 Ib class only.
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IZ%L/BDOC 180 mm (6.44 INCHES) FOR CLASS 150 AND 300 6-INCH VALVES
:smss“fo 164 mm (7.06 INCHES) FOR CLASS 600 6-INCH VALVES

Figure 4. Design V200 Dimensions and Required Clearances for Installation

If the valve has ENVIRO-SEAL live-loaded packing center line of the valve bore to the mounting flange
installed, this initial re-adjustment will probably not face is larger than a Class 150 or 300 valve.

be required. See ENVIRO-SEAL Packing System for
Rotary Valves instruction manual (form 5305) for
packing instructions.

1. Install the Design V200 valve using long studs
(key 32, figure 4) to connect the two pipeline flanges.
Refer to figure 4 for the size of studs required.
Lubricate the studs with Never-Seez Pure Nickel
Special or equivalent lubricant.

lnSta"mg DeS|gn V200 Valves 2. Install two studs in the flanges before you place

) Stud length dimensions are shown in figure 4 for the the valve in the line. Place the two studs so they will
seal protector ring end of the valve. For Design contact the line-centering notches at the bottom of
V200, ANSI Class 600, the dimension from the the valve body.
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3. Insert flat-sheet line flange gaskets (or
spiral-wound gaskets with compression-controlling
center rings) that are compatible with the process
fluid.

4. Place the valve on the two studs. Install all
remaining studs. Measure carefully to be sure the
valve is centered on the pipeline flanges, and tighten
the flange stud nuts. Tighten the nuts in a criss-cross
sequence to be sure the flange gaskets are properly
torqued.

5. Connect pressure lines to the actuator as
indicated in the actuator instruction manual. When
an auxiliary manual actuator is used with a power
actuator, install a bypass valve on the power
actuator (if one is not supplied) for use during
manual operation.

Personal injury could result from
packing leakage. Valve packing was
tightened before shipment; however
the packing might require some
readjustment to meet specific service
conditions. Check with your process
or safety engineer for any additional
measures that must be taken to
protect against process media.

Maintenance

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for the
selection, use, and maintenance of any
Fisher products rests solely with the
purchaser and end-user.

Valve parts are subject to normal wear and must be
inspected and replaced as necessary. The
frequency of inspection and replacement depends
upon the severity of service conditions.

Key numbers in this procedure are shown in figures
24, 25, and 26, unless otherwise noted.

The Vee-ball closes with a shearing,
cutting motion, which could result in
personal injury. To avoid injury, keep
hands, tools, and other objects away
from the Vee-bali while stroking the
valve.

Avoid personal injury from sudden
release of process pressure. Before
performing any maintenance
operations:

e Disconnect any operating lines
providing air pressure, electric power,
or a control signal to the actuator. Be
sure the actuator cannot suddenly
open or close the valve.

e Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure from both sides of
the valve. Drain the process media
from both sides of the valve.

e Vent the power actuator loading
pressure and relieve any actuator
spring precompression. -

o Use lock-out procedures to be
sure that the above measures stay in
effect while you work on the
equipment.

e Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations. ‘

e The valve packing area may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

e Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Packing Maintenance

Key numbers in this procedure are shown in figures
24, 25, and 26, unless otherwise noted. A detailed
view of the packing is also shown in figure 5.
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If the valve is equipped with the ENVIRO-SEAL
Packing System, refer to:

o the separate ENVIRO-SEAL Packing System
for Rotary Valves instruction manual {form 5305) for
maintenance instructions, and

o the Parts List section of this manual for retrofit
kits, parts kits, and individual parts.

If the packing is relatively new and tight on the drive
shaft (key 6), and if tightening the packing follower
nuts does not stop leakage, it is possible that the
drive shaft is worn or nicked so that a seal cannot be
made. If the leakage comes from the outside
diameter of the packing, it is possible that the
leakage is caused by nicks or scratches on the
packing box wall. Inspect the drive shaft and packing
box wall for nicks or scratches while performing the
following procedure.

Replacing Packing

When using this procedure, it is recommended that
the actuator not be removed from the valve while
the valve is still in the pipeline or between flanges.
Valve/actuator adjustments must be made with the
valve out of the pipeline. Refer to the Determining
Closed Position portion of the Actuator Mounting
section.

Disassembly

Observe the steps in the WARNING at
the beginning of the Maintenance
section.

1. Isolate the control valve from the line pressure,
release pressure from both sides of the valve body,
and drain the process media from both sides of the
valve. If using a power actuator, shut off all pressure
lines to the power actuator, release pressure from
the actuator, and disconnect the pressure lines from
the actuator. Use lock-out procedures to be sure that
the above measures stay in effect while you are
working on the equipment.

2. Remove line bolting, remove the control valve
from the pipeline, and place the valve/actuator
assembly on a flat surface with the seal protector
ring facing up.

3. Remove the actuator cover. Take note of the
orientation of the actuator with respect to the vaive
body and the lever orientation with respect to the
valve drive shaft (see figure 6).

I\ WARNING

When the actuator is removed from the
valve, the ball/shaft assembly may
suddenly rotate, with a shearing,
cutting motion, which could result in
personal injury. To avoid injury,
carefully rotate the ball to a stable
position after the actuator is removed.

CAUTION

When removing the actuator from the
valve, do not use a hammer or similar
tool to drive the lever or actuator off
the valve shaft. Driving the lever or
‘actuator off the valve shaft could
damage the ball, seal, and vaive.

If necessary, use a puller to remove
the lever or actuator from the valve
shaft. It is okay to tap the pulier screw
lightly to loosen lever or actuator, but
hitting the screw with excessive force
could damage the ball, seal, and valve.

4. Remove the clamped lever (do not loosen the
actuator turnbuckle adjustment), remove the
actuator mounting screws and nuts (keys 23 and
24), and remove the actuator. (If necessary, refer to
the actuator instruction manual for assistance.)

5. If applicable, remove the bonding strap assembly
before attempting to remove the packing (see
figure 3).

6. Remove the packing follower nuts and packing
foliower (keys 17 and 20). For alloy packing
constructions, the packing follower (key 17) anda -
separate packing flange (key 40) must be removed if
present.

If the valve is equipped with the ENVIRO-SEAL
packing system, refer to the ENVIRO-SEAL Packing
System for Rotary Valves instruction manual (form
5305) for disassembly.

7. Remove the packing parts (see figure 5, keys 16,
17, 85, and 39 depending on construction) using a
formed wire hook with a sharp end. Pierce the rings
with the sharp end of the hook in order to remove
them. Do not scratch the drive shaft or packing box
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wall; scratching these surfaces could cause leakage.
Clean all accessible metal parts and surfaces to
remove particles that would prevent the packing
from sealing.

Assembly

If the valve is equipped with the ENVIRO-SEAL
packing system, refer to the ENVIRO-SEAL Packing
System for Rotary Valves instruction manual (form
5305) for assembly.

Series B only

1. For 8-, 10-, and 12-inch valves, install the
packing spacer (key 34) if it has been removed.

2. To help ensure correct centering of the Vee-ball
(key 2) on the seal (key 11), make sure the ball is
closed while you install or tighten new packing.
Insert a screw driver, pry bar, or similar tool between
the lower ear of the ball and the valve body. Use the
pry to move the ball tightly against the bearing on
the actuator side of the valve (see figure 6). Keep
the ball in that position until you have completed
packing installation and adjustment.

3. Install the new packing parts using the parts
sequence shown in figure 5. Install the packing
follower (key 17). Alloy constructions have a packing
follower (key 17) and a separate packing flange (key
40) that must be replaced.

4. Secure the packing follower with the packing
follower nuts (key 20). Tighten the nuts far enough to
stop leakage under operating conditions.

Handle the seal protector ring, seal, and other parts
carefully to prevent damage. A new gasket (key 15)
is required whenever the seal protector ring (key 3)
(figure 11) is removed.

Flow ring construction does not use a seal, shims,
or spring seal. Use this procedure to remove the
seal protector ring from flow ring constructions, but
disregard any instructions calling for the seal, shims,
or spring seal.

Note

If the valve is equipped with a bonding
strap assembly (figure 3), re-install the
assembly.

5. Reconnect the actuator and lever in accordance

with the orientations that were noted in step 3 of the
disassembly procedures. If necessary, use figure 23
to identify the correct index marks.

6. Refer to the appropriate actuator instruction
manual to complete actuator assembly and
adjustment.

7. When the contro! valve is in operation, check the
packing follower for leakage and retighten the
packing follower nuts (key 20) as necessary.

Replacing the Ball Seal

Disassembly

Perform this procedure if the control valve is not
shutting off properly or if seal inspection is
necessary. If you find upon inspection that the ball,
shaft, or bearings need to be replaced, use this
procedure to remove the ball seal. Then, proceed to
the Bearing and Ball Maintenance procedures. Then,
return to this procedure and begin with the assembly
of the ball seal steps.

While the actuator/valve assembly must be removed
from the pipeline, the actuator may remain mounted
on the valve as you replace the ball seal.

Key numbers are shown in figures 24, 25, and 26,
unless otherwise indicated. Ball Seal assembly
details (with key numbers) are also shown in figures
8,9 and 10.

i\ WARNING

Perform the steps in the WARNING at
the beginning of the Maintenance
section of this manual.

1. Remove line bolting, remove the control valve
from the pipeline, and place the valve on a flat
surface with the seal protector ring facing up.
Carefully rotate the ball to the open position.

2. Remove protector ring screws and washers (keys
21 and 22), Carefully remove the seal protector ring
and gasket (keys 3 and 15). (For fiow ring
constructions, go to step 4.)

a. For a Fisher TCM seal, remove the seal (key
11) from the valve body. For 1-, 1.5, and 2-inch
valves, also remove the backup ring (key 14,
figure 8) from the valve body.

b. For a flat metal seal, remove the spring seal,
seal, and shims (keys 13, 11, and 12). (Note: It
may be necessary to re-use some of the original
shims when reassembling the flat metal seal.)
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= == =1\ =
—— 2 ] e — | y —
: X 1 ; g
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| }
PACKING PACKING
BOX RING (KEY 39) BOX RING (KEY 39)
PTFE V-RING PACKING GRAPHITE RIBBON PACKING
NOTE: FOR V150, V200, AND V300 FOR V150, V200, AND V300
[T INCLUDES ZINC WASHERS (KEY 36) FOR
GRAPHITE RIBBON PACKING ONLY. STANDARD PACKING
2885170/ DOC
PACKING FLANGE
(KEY 102) - PACKING FLANGE
‘\ T NUT (KEY 101)
SPRING PACK
ASSEMBLY
. LUBRICANT
(KEY 103) v 1%
) ANTI-EXTRUSION
PACKING FLANGE
RING (KEY 106) STUD (KEY 100)
PACKING BOX
PACKING SET
(KEY 105) RING (KEY 107)
4208u45CSHT1 b )
ENVIRO-SEAL PTFE PACKING SYSTEM
= = PACKING FLANGE
PACKING FLANGE = FP = / NUT (KEY 101)
(KEY 102) 10 (
- - - 1
SPRING PACK =] =
ASSEMBLY = =
(KEY 103) = =
: = = LUBRICANT
= = (KEY 113)
= = PACKING FLANGE
= = STUD (KEY 100)
PACKING SET
(KEY 105)
PACKING BOX
RING (KEY 107)
) B2et24 /1L ENVIRO-SEAL GRAPHITE PACKING SYSTEM

Figure 5. Packing Arrangements
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THRUST AND BEARING SURFACE
/_ errrrerem—pe— PRY IN THIS DIRECTION

L

ACTUATOR SIDE
OF VALVE

58B2206-8
E0708/ 0.

BALL —/

Figure 6. Typical Vee-Ball Valve Showing Pry Bar

c. For an HD metal seal or a high temperature
HD metal seal, once the protector ring has been
removed from the vaive, push the metal seal (key
11) out of the seal protector ring (key 3). Remove
the wave spring (key 13), and on the HD metal
seal, the radial seal (key 37).

Note

The high temperature HD metal seal
also has a piston ring (key 133) that
will need to be removed. It will be in
two pieces for the 1, 1.5 and 2-inch
valves, and one piece with a break in it
for the 3- through 12-inch valves,

® [t might be necessary to remove the
HD metal seal by carefully tapping it with a
soft punch and hammer. Take care not to
damage the seal protector ring.

e 3- through 12-inch valves, if the seal
is difficult to push out, it is recommended
that a seal removal plate be used to press
the HD metal seal out of the seal protector
ring. Refer to figure 12 for dimensions of the
seal removal plate.

® 10- and 12-inch valves with an
attenuator only: Remove the retaining ring
(key 41) in the seal protector ring. This
retaining ring is an octagonal-shaped
support wire. To remove the retaining ring,
find one of the free ends of the ring. Use a

screwdriver or similar tool to pry inward and
upward until the ring is removed.

3. Inspect the gasket and sealing surfaces on the
valve body (key 1 or 1A), the seal protector ring
(key 3), Vee-ball (key 2), and the retaining ring (key
41 for 10- and 12-inch valves with an attenuator
only). Be sure the sealing surfaces are not
damaged.

4. If replacement of the ball, shafts (keys 6 or 9), or
bearings (key 10) is needed, proceed to the Bearing
and Ball Maintenance procedure. if only the seal is
to be replaced, proceed to the Assembly steps
below.

Assembly

Refer to figures 8, 9, and 10 for key number
locations during seal installation. Valve key number
locations are shown in figures 24, 25, and 26.

1. Thoroughly clean all parts that are to be re-used
and obtain replacement parts. Be sure that all
sealing surfaces are in good condition without
scratches or wear, If the valve has been installed
between line flanges and the flange studs and nuts
have been tightened, always replace the gasket (key
15) with a new gasket.

2. To help ensure correct side-to-side centering of
the balf (key 2) on the seal (key 11), make sure the
bali is closed while you install the seal or flow ring
and seal protector ring. Insert a screw driver, pry
bar, or similar tool between the lower ear of the ball
and the valve body (see figure 6).
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Valve Size, | Construction | TCM Seal | HD Seal | Flow Ring Valve Size, | Construction | TCM Seal | HD Seal | Fiow Ring
inches (1) nDn uD” “p» |nches (1) “p” “p» nDn
mm mm

] New : 376 44.7 39.6 ] New 63.0 70.1 65.0
Old 25.1 33.0 26.9 Old 50.5 58.4 52.3
New 39.1 44.5 40.9 New 89.9 95.3 91.7
15 oid 274 328 292 18 o 782 83.6 80.0
Inches Inches
New 1.48 1.76 1.56 ; New 2.48 2.76 2.56
! Old . 0.99 1.30 1.06 Oid 1.99 2.30 2.06
New ] 1.54 1.75 1.61 New 3.54 3.75 3.61
15 oid .08 129 115 15 old 3.08 329 315
1. See the Note on page 14 of this [nstruction Manual. 1. See the Note on page 14 of this [nstruction Manual.
A
| . : ] |
{ ]
D
T T b
[ il
AB959/IL
ISA $75.04 FACE-TO-FACE VALVE ' Y
) ABYSO/SIL
CLASS 150 ANSI B16.10 (SHORT) FACE-TO-FACE VALVE
Figure 7. 1 and 1.5 Inch Seal Protector Ring Measurements
SEAL PROTECTOR
SEAL PROTECTOR
RING (KEY 3) RING (KEY 3) zl'ail.vvzs)aonv
VALVE BODY
(KEY 1)
GASKET
GASKET
(KEY 15) ——1 (KEY 15) N
APPLY
BACKUP RING AL SEAL ESE;Z'&X"NT
et (KEY 37) ———___]
WAVE SPRING
(KEY 13)
HD METAL BALL
SEAL (KEY 11) —
?,fel;:‘ 131!)5‘3‘_"/ BALL (KEY 48) BALL (KEY 45)
as0a22/1L Fisher TCM Plus BALL SEAL HD METAL BALL SEAL

Figure 8. Ball Seal Assembly for Size 1, 1.5, and 2-Inch Valves
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7
VALVE BODY ?
GASKET (KEY 14) GASKET
(KEY 15) s &\‘\‘_ / .
3 SHIMS
12)
SEAL PROTECTOR SEAL SEAL PROTECTOR \ ///l////¢ (KEY
RING (KEY 3) (KEY 11) RING (KEY 3) "'_wﬁl [ ”
NN g = e
N\ /O (KEY 13)
BALL ' I I / FLAT METAL
SIZE 3- THROUGH 12-INCH (KEY2) SIZE 3- THROUGH 12-INCH SEAL (KEV1Y)
FISHER TCM PLUS SEAL FLAT METAL BALL SEAL
RADIAL SEAL
(KEY 37)
GASKET g(/gkg
(KEY 15) WAVE SPRING
(KEY 13) _/ RETAINING RING
SEAL PROTECTOR SEAL PROTECTOR WITH ATTENUATOR
RING (KEY 3) \ &< RING (KEY 3) ONLY (KEY 41)
P RADIAL SEAL WAVE SPRING
APPLY DRY FILM Evan WEYTD)
APPLY DRY
LUBRICANT HD METAL BALL FILM - ——]
SEAL (KEY 11) LUBRICANT HD METAL BALL
. SIZE 3- THROUGH 8-INCH SEAL (KEY 11)
B2338:3/ 1L HD METAL BALL SEAL SIZE 10- AND 12-INCH

HD METAL BALL SEAL

Figure 9. Ball Seal Assembly for Size 3 through 12-inch Valves

SEAL PROTECTOR RING

RETAINING RING

SIZE 3 THROUGH 8 INCH
HD METAL BALL SEAL

28B9892-A
E0281 /1L

USE ONLY WHEN
ATTENUATOR IS
USED

SIZE 1,1.5 AND 2 INCH
HD METAL BALL SEAL

SIZE 10 AND 12 INCH
HD METAL BALL SEAL

Figure 10. High Temperature HD Melal Seal Details
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SEAL
PROTECTOR
RING (KEY 3) N

Figure 11. Seal Protector Ring

VALVE SIZE, DIMENSIO:JMI;\\!mum Maximum,
INCHES Minimum-Maximum, mm Inches ’
3 75.8-76.2 2.990-3.000
4 956.0-95.3 3.740-3.750
6 126.7-127.0 4.890-5.000
8 168.5-158.8 6.240-6.250
10 212.5-212.7 8.365-8.375
12 263.3-263.5 10.365-10.375
6.4 mm el
(0.250 INCHES) —,1___
MINIMUM
» ||
A5544/1L,

Figure 12. HD Seal Removal Plate Dimensions

3. Use the pry to move the ball tightly against the
bearing on the actuator side of the valve. Be careful,
excessive force may damage the ball. Keep the ball
in that position until you have completed seal or flow
ring installation. Check the ball's position
periodically, and re-center if necessary, during lever
assembly and packing adjustments.

ARZGIINE

The Vee-Ball closes with a shearing,
cutting motion, which could resuit in

personal injury. To avoid injury or
property damage, keep hands, tools,
and other objects away from the
Vee-Ball while stroking the valve,

4. Install the seal. -

CAUTION

Due to the Vee-ball shape, take care to
never completely rotate either the front
skirted edge or the circular back edge
of the ball out of the ball seal as the
seal could be damaged.

Installing Fisher TCM Plus or Extra ball seals:

a. 1-, 1.5, and 2-inch valves: Install the backup
ring (key 14). Install the Fisher TCM seal (key 11)
into the valve body. Refer to figure 7.

e Install the gasket (key 15) on the valve
body.

® |nstall the seal protector ring (key 3)
into the valve body. Now go to step 5 in this
procedure.

b. 3- through 12-inch valves: Install the Fisher
TCM seal (key 11) into the valve body.

e [nstall the gasket (key 15) on the valve
body.

o |nstall the seal protector ring (key 3)
into the valve body. Now go to step 5 in this
procedure.

Installing flat metal seals:

a. Install 12 shims in the valve and install the flat
metal seal on top of the shims.

b. Install the spring seal (key 13) on the flat
metal seal (key 11) with the convex side of the
spring seal facing the ball.

c. Install the seal protector ring, and install the
protector ring screws and washers (keys 21 and
22). Tighten the screws.

d. Add or remove shims under the ball seal as
necessary to obtain zero ball seal deflection as
accurately as possible.

Note

Zero ball seal deflection for a flat metal
seal is the point at which the addition
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of one 0.13 mm (0.005 inch) thick shim
causes contact between the ball and
ball seal to be broken. Hold the parts
tightly together when determining zero
deflection, or improper zero deflection
might resuit.

e. After zero deflection is reached, remove the
seal protector ring, spring seal, seal and 4 shims.
Final assembly of the control valve should not
exceed a maximum of 9 shims for zero deflection,

. If more than 9 shims are required, contact your

Fisher sales office.
f. Install the gasket (key 15) on the valve body.

g. Install the seal protector ring (key 3) into the
valve body. Now go to step 5 in this procedure.

Installing HD metal seals:

14

Note

The older and newer designs of the 1-
and 1.5 inch seal protector ring are
functionally the same, but are different
lengths and not interchangeable. All 1-
and 1.5 inch sizes of Design V150 and
V300 valves are the newer design. The
change in seal protector ring length
occurred in the 1992/1993 timeframe
and affects 1- and 1.5 inch Design
V200 valves only. To determine
whether you have the older or newer
design, measure the length of the seal
protector ring (key 3, figure 26) from
its pipeline flange mating surface to its
opposite end. Compare your
measurement to those listed in

figure 7.

a. For 1-, and 1.5 inch valves: The older and
newer designs of the 1- and 1.5 inch seal
protector rings are functionally the same, but are
different lengths and not interchangeable. Refer
to figure 7 for protector ring dimensions.

¢ [nstall the wave spring (key 13) onto
the ball seal.

o Lubricate and install the radial seal
(key 37) onto the ball seal (key 11). Make
sure the open side of the radial seal faces
away from the ball.

® Push the ball seal assembly into the
seal protector ring (key 3).

® Go to step 5 in this procedure.

b. For all 3- through 8-inch vaives and 10-
and 12-inch valves without attenuator:

® Lubricate and install the radial seal
(key 37) into the appropriate groove in the
seal protector ring making sure the open
side of the radial seal faces away from the
bail.

o Install the wave spring (key 13) inio the
seal protector ring (key 3).

e |nstall the HD metal seal (key 11) into
the seal protector ring (key 3), past the
radial seal. While pushing it past the radial
seal, make sure the HD metal seal is level,
Go to step 5 in this procedure.

c. For 10- and 12-inch valves with attenuator:

o [ubricate the radial seal with
Lubriplate, or equivalent, and install the
radial seal (key 37) into the appropriate
groove in the seal protector ring making sure
the open side of the radial seal faces away
from the ball.

e Install the wave spring (key 13) into the
seal protector ring (key 3).

. ® Toinstall the retaining ring (key 41),
find one of the free ends of the ring. Insert
the free end into the groove in the seal
protector ring. Work around the ring,
pressing it into the groove until the ring is
completely in its groove.

¢ Install the HD metal seal (key 11) into
the seal protector ring (key 3), past the
radial seal. While pushing it past the radial
seal, make sure the HD metal seal is level.

® The HD metal seal uses a retaining
ring (key 41) for 10- and 12-inch sizes only.
This retaining ring is an actagonal-shaped
support wire. Go to step 5 in this procedure.

Installing high temperature HD metal seals:

a. For 1-, 1.5 and 2-inch valves: The older and
newer designs of the 1- and 1.5 inch seal
protector rings are functionally the same, but are
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different lengths and not interchangeable. All part
numbers in this manual are for the newer design.
Refer to figure 7 for ring dimensions.

e Place the wave spring (key 13) on top
of the HD metal seal (key 11).

e Break the piston ring (key 133) into two
approximately equal pieces either by placing
the ring over a pencil or similar object and
applying pressure down-wards on the ring
until the ring snaps. Be sure to match the
broken ends together as you install it on the
HD metal seal (key 11).

o Lay the HD metal seal (key 11) down
on a flat surface and push the seal protector
ring (key 3) into place. Make sure the seal is
level. Go to step 5 in this procedure.

b. For 3- through B-inch valves:

e Place the piston ring (key 133) and
retaining ring (key 132) into the appropriate
groove in the seal protector ring (key 3). The
piston ring has one break in it; do not break
it further.

o Lay the HD metal seal (key 11) down
on a flat surface and push the seal protector
ring (key 3) past the piston ring (key 133)
and into place. Make sure the seal is level.
Go to step 5 in this procedure.

c. For 10- and 12-inch valves:

e Place the piston ring (key 133) and
retaining ring (key 132) into the appropriate
groove in the seal protector ring (key 3). The
piston ring has one break in it; do not break
it further.

e Install the wave spring (key 13) into the
seal protector ring (key 3).

e If the valve has an aftenuator, install
the retaining ring (key 41). The octagonal
shaped support wire ring has two free ends.
Place one of the free ends into the groove in
the seal protector ring. Then starting at the
inserted end, press the rest of the ring into
the groove completely.

e |ay the HD metal seal (key 11) down
on a flat surface and push the seal protector
ring (key 3) past the piston ring (key 133)
and into place. Make sure the seal is level.
Go to step 5 in this procedure.

5. Install a replacement gasket (key 15) on the valve
body (key 1 or 1A). Install the HD metal ball
seal/seal protector ring assembly into the valve body
(key 1 or 1A).

6. Install washers (or clips), and screws that clamp
the seal protector ring to the valve body [keys 3, 21,
and 22; the Design V200 valve uses clips (key 22) in
place of washers].

7. If necessary, refer to the Packing Maintenance
procedures to install the packing. Install the actuator
using the Actuator Mounting procedures or to the
appropriate actuator instruction manual.

HD Metal Seal Lubrication

To assist with break-in of the HD metal seals, it is
recommended that the ball and seal be lubricated
with Dow Corning 321 dry film lubricant or equivalent
moly disulfide.

Bearing and Ball Maintenance

AR

Before performing the steps in this
section, observe the WARNING at the
beginning of the Maintenance section
on page 6.

3- through 12-Inch Valves

Procedures for disassembly and assembly of the
bearings and ball cannot be accomplished until the
ball seal and valve packing are removed from the
valve.

Refer to the Replacing Packing procedures to
remove the actuator, and to remove the packing
flange and packing follower from the valve. When
the packing disassembly steps are complete, return
to this section.

Refer to the Replacing the Ball Seal procedures to
remove the ball seal from the valve.



Vee-Ball Valves

Instruction Manual
Form 5290
September 2004

Table 3. Continuous Threaded Rod

Threaded Rod Thread Depth in
Valve Size, Inches | "r ood size Follower Shaft
3 0.25-20 05
7 0.25-20 05
6 0.25-20 05
8 0.3125-18 0.62
10 0.3125-18 0.62
12 03125-18 0.4
Disassembly
A\ WARNING

When the actuator is removed from the
valve, the ball/shaft assembly may
suddenly rotate, with a shearing,
cutting motion, which could result in
personal injury. To avoid injury,
carefully rotate the ball to a stable
position at the bottom of the valve
body cavity. Make sure the ball will not
rotate.

Key numbers in this procedure are shown in figures
24, 25, and 26, unless otherwise indicated.

1. Ataper key (key 4, figures 14, 24, 25 and 31) is
used to connect the ball and drive shaft in 3- through
12-inch valves.

2. Carefully rotate the ball to the open position after
the actuator is disconnected. Make sure the ball will
not rotate (see warning above). Provide support for
the ball during the following disassembly.

3. Working from the small end of the groove pin
(key 7), use a pin punch to drive the groove pin out
of the ball ear and follower shatft.

For tack welded taper keys, driving the taper key
out of the ball ear will shear the tack welding.

4. Locate the small end of the taper key (key 4, see
figures 14, 24, 25 and 31). Using a pin punch on the
smaller end of the taper key, drive it out of the ball
(key 2) and drive shaft (key 6). Note; driving the
taper key in the wrong direction will tighten it.

5. Pull the drive shaft (key 6) out of the actuator side
of the valve body.

6. The ball will be free to move when both shafts are
removed. Make sure the sealing surface of the ball is
not damaged while removing the follower shaft.
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a. Unscrew the pipe plug (key 25) if one is
installed. Use a punch to drive the follower shaft
(key 9) into the center of the ball.

b. If a pipe plug is not installed, use a piece of
continuous threaded rod as a removal rod when
moving the follower shaft (key 9) into the center
of the ball. Refer to the table 3 for a description of
the size threaded rad needed. The length of the
rod should allow easy working room from the
valve body.

7. Carefully remove the follower shaft and ball
(key 2) from the valve body.

For 4-inch valves with attenuator, remove the .
ball/attenuator through the inlet of the valve. Taking
hold of the follower shaft ear on the ball/attenuator,
you must position the scalloped edge of the
attenuator against the valve bore opening and then
pivot, or roll, the ball/attenuator out of the valve body
(see figure 18).

For 6-, 8-, 10-, and 12-inch valves with
attenuator, remove the ball/attenuator through the
outlet of the valve by carefully turning and
manipulating the ball. The 6-, 8-, 10-, or 12-inch
ball/attenuator will not come straight out of the valve
body.

8. Remove the bearings (key 10) by hand. If the
bearings are tight in the valve body, then pull or
drive them out with a slight pressure.

® To remove the follower shaft bearings, use a
blind-hole bearing puller similar to CG2545AB, which
is made by Snap-On Tools. If you do not have such
a tool, you can machine the bearing out.

9. Thoroughly clean surfaces of all parts that are to
be re-used or obtain replacement parts.

Assembly

1. Inspect all sealing surfaces to ensure they are in
good condition and without scratches or wear.

2. Install the replacement bearings (key 10) by
hand. The bearing flanged end should touch the
valve body.

3. Installing the Vee-Ball:

The ball might be damaged if it is
allowed to fall into the valve body. To
avoid personal injury or damage to the
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sealing surfaces, support the ball to
prevent it from falling into or out of the
valve body cavity.

Note

For ease of assembly, the follower
shaft (key 9) should be inserted into
the ball before installing the ball in the
following applications:

e 3-inch valve without
ball/attenuator

e 4- through 12-inch valves with
ball/attenuator.

Carefully install the ball into the valve body cavity.

¢ For Vee-Ball with attenuator (sizes 4
through 12-inch valves), carefully install the ball
into the valve body cavity. For 4-inch valves, install
the ball/attenuator through the inlet of the valve. For
6-, 8-, 10-, and 12-inch valves, install the
ball/attenuator through the outlet of the valve. Taking
hold of the follower shaft ear on the ball/attenuator,
you must position the scalloped edge of the
attenuator against the valve bore opening and then
carefully pivot, or roll, the ball/attenuator into the
valve body (see figure 18).

After you have installed the ball (key 2) into the valve
body assembly, firmly support the ball while
installing the shafts.

4. Installing the follower shaft (key 9):

® For 3-inch valves: The follower shaft (key 9)
should already have been inserted into the ball
before the bail was put into the valve body. Insert the
follower shaft (key 9) into the valve body bearing
(key 10).

® For 4-inch and larger valves: Insert the
follower shaft (key 9) through the ball, and into the
valve body bearing (key 10).

® For 4- through 12-inch valves with
ball/attenuator: The follower shaft (key 9) should
already have been inserted into the ball/attenuator
before the ball was put into the valve body. Insert the
follower shaft (key 9) into the valve body bearing
(key 10).

Then for all sizes, align the hole in the follower
shaft with the holes in the ball. Insert the small end
of the groove pin (key 7) into the hole in the ball and

ATTENTION

Drive Shatt must be used
with correct Vee Boll.
Use chort below 1o match
Drive Shaft to Vee Ball.

Yee Boll Shaft
Part No. Parl No.

{
S
) GEY407%...., 37B2506..,.
GE11072.... 37B2506....
YES GE11073.... 37B2507....
GE11073.... 37B275%....
GE11074.... 37B2508,,..
GE11075.... 3782508....
GE11076.... 3782509....

FOR STANDARD RIGHT/LEFT HAND BALL

GR11436-A

GEH1636-A

GE11636-A

ATTENTION

Drive Shoft must be used
with correct Vee Ball.
Use chart below to mofch
Drive Shaft to Vee 8all.

Vee Ball Shajt
Part No. Part No.

GE11078.... 3BB7551....
GE11079.... 3BB7551....
GE11080.... 38B7552....
GE11080.... 38B7S53....
BE11084..., 3IBB7SSL....
GE11082.... 3BB7554....
GE1§083.... 368B7S5S....

GEY16I7-A
= Saall
o]
43757 5N

GENBI7-A
FOR OPTIONAL LEFT HAND BALL

Figure 13. Informational Tag

into the follower shaft. The pin will hold the parts in
place while the drive shaft (key 6) is being installed.

5. Installing the Drive Shaft:

CAUTION

The drive shaft must be used with the

correct Vee-Ball. Refer to the tag (see

figure 13) attached to the Vee-Ball and
to the drive shaft.

Failure to use the correct Vee-Ball/
shaft combination may result in the
ball not being in the position indicated
by the slash mark on the end of the
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shaft. If the ball is not properly aligned
with the slash mark, the valve will not
function correctly and seal damage
may resuit.

CAUTION

Make sure the drive shaft is free of oil
or grease, otherwise the taper pin or
taper key will not seat properly. Failure
to properly set the taper pin or taper
key could result in it coming loose
while in service. Loosening of the
taper key in service could result in
improper valve function and
equipment damage.

a. Insert the drive shaft into the valve body
bearing (key 10), and into the ball ear. Align the
hole in the drive shaft with the holes in the ball.

b. Insert the taper key into the ball and drive
shaft as shown in figure 14.

e Installing the Taper Key

Current standard construction materials for all 3-
through 12-inch valves require the taper key (key 4,
figure 14) to be tack welded in place after properly
seating, using the following procedure. Use
standard welding preparations when preparing parts
for reassembly.

CAUTION

Make sure the drive shaft (key 6) is
free of oil or grease, otherwise the
taper key will not seat properly. Failure
to properly set the taper pin or taper
key could result in it coming loose
while in service. Loosening of the
taper key in service could result in
improper valve function and
equipment damage.

6. Install the drive shaft (key 6) into the valve body
through the ball and into the lower bearing.

7. Insert the taper key (key 4) into ball and drive
shaft (keys 2 and 6) as shown in figure 14. The taper
key inserts, with the flat side of the key, facing the
drive shaft (key 6).

18

Table 4. Taper Key Minimum Depth

Minimum Depth To Drive Taper Key
After Initial Solid Contact, mm (Inches)
3,4,6 4.8 (0.188)
8,10, 12 5.6 (0.219)

Valve Size, Inches

Table 5. Taper Key Maximum Depth

Maximum Depth To Drive Taper Key

Valve Size, Inches | ,¢0 nitial Solid Contact, mm (inches)

3.4 7.1 (0.281)
6 7.9 (0.312)
8, 10 9.5 (0.375)
12 10.3 (0.406)

8. Using a flat end punch, drive the groove pin
(key 7) into the ball ear and follower shaft until it is
flat with the ball ear surface. Stake both ends of the
pin hole with a center punch to ensure the groove
pin does not come out.

9. Using a flat end punch, drive the taper key (key
4) into the ball ear and drive shaft (key 6) until solid,
heavy contact is obtained between the key and
shatft.

10. Measure the position of the taper key head.

11, Drive the taper key in further using the minimum
distance shown in table 4.

12. Inspect the ball/shaft taper key connection to
verify that the taper key spans the entire shatt flat
width. If not, the taper key must be driven in further
until this condition is satisfied. However, do not
exceed the maximum depths shown in table 5.

Note

All valve taper keys are tack welded,
except titanium.

13. When the above conditions are met, tack weld
the taper key (key 4) to the ball ear on the head end
of the key (see figures 24 and 25). Use a:

® 0.125 inch diameter weld on 3- through 6-inch
valves,

e 0.1875 inch diameter weld on an 8- through
10-inch valves, and

e 0.25 inch diameter weld on 12-inch valves.

For all constructions: Refer to Replacing the Ball
Seal, Packing Maintenance, and other procedures
as necessary to complete the assembly of the valve.

1- through 2-Inch Sizes

Procedures for disassembly and assembly of the
bearings and ball cannot be accomplished until the
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MICRO- A
. et e
TACK WELD
[ :
TAPER KEY
(KEY 4).
MINIMUM ENGAGEMENT OF
TAPER KEY wezse/ 1L DRIVE SHAFT
Figure 15. Typical Metal Micro-Notch™ Ball and Drive Shaft
DRIVE SHAFT
/_ (KEY 6)
 TRCKWELD Key numbers in this procedure are shown in figures
/_ } 24, 25, and 26, unless otherwise indicated.
_ 1. Ataper pin (key 4, figure 20) is used in the 1-,
; D (TlﬁgngEY 1.5, and 2-inch size valves, and in the 1-inch size
(W‘KMD Metal Micro-Notch valve (figure 21).
st MAXIMUM ENGAGEMENT OF 2. Ceramic Micro Notch ball constructions: A
TAPER KEY screw (key 4, figure 22) is used to attach the ball to

Figure 14. Taper Key Installation

ball seal and valve packing are removed from the
valve.

Refer to the Replacing Packing procedures to
remove the actuator, and to remove the packing
flange and packing follower from the valve. When
the packing disassembly steps are complete, return
to this section.

Refer to the Replacing the Ball Seal procedures to
remove the ball seal from the valve.

Disassembly

[ wamne

When the actuator is removed from the
valve, the ball/shaft assembly may
suddenly rotate, with a shearing,
cutting motion, which could result in
personal injury. To avoid injury,
carefully rotate the ball to a stable
position at the bottom of the valve
body cavity. Make sure the ball will not
rotate.

the drive shaft.

a. The parts are held together with a screw and
an adhesive. Remove the screw (key 4) and
separate the drive shaft from the ball. In some
cases, a small amount of heat can be applied to
help loosen the adhesive. However, excessive
heat may damage other valve component parts.

b. Once the shafts have been removed from the
valve body, the ball may fall. To avoid personal
injury or damage to the sealing surfaces, provide
support for the ball to prevent it from falling as the
shaft(s) are being removed.

3. Carefully rotate the ball to the open position after
the actuator is disconnected. Make sure the ball will
not rotate (see warning above). Provide support for
the ball during the following disassembly.

4. Unscrew the pipe plug (key 25). (The pipe plug is
optional and may not be available.)

5. Working from the small end of the groove pin
(key 7), use a pin punch to drive the groove pin out
of the ball ear and follower shatt.

Note

All 1-inch Micro-Notch constructions
use a one piece shaft. They do not
have a follower shaft.
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Table 6. Continuous Threaded Rod
. Threaded Rod Thread Depth in
Valve Size, Inches | “p od Size Follower Shaft
1 0.25-20 0.5 : AN
15 0.25-20 05 : @
2 0.25-20 0.5
R PEeRI >
To-2 &
o7 g 3 g z3 :"l
VALVE SIZE,| NEW - WITHOUT OLD - WITH T @ 24 ; CE2Im
INCHES THRUST WASHER THRUST WASHER @ FesED __Z_|
mm Inches mm inches g ; g8 P 5
o ar
1 32.9 1.29 31.8 1.25 28 FoR0F |
1.5 48.6 1.91 477 1.88 %E p S22 %
i o5 Zx 2
2 64.5 2.54 63.4 2.50 - o 5823
gm &3 c &
» % g. 3 g— §. =
. TN ' 8 °
(I ©
2909332-A VZPIIHZ—A

Figure 16. Dimensions of Ball in Ball / Shaft Assembly

6. Locate the small end of the taper key (key 4,
figure 14). Using a pin punch on the smaller end of
the taper key, drive it out of the ball (key 2) and drive
shaft (key 6). Note: driving the taper key in the
wrong direction will tighten it.

7. Pull the drive shaft (key 6) out of the actuator side
of the valve body.

Note

The new ball/shaft assembly (key 48)
does not require a thrust washer (key
38) in valves ordered after November
01, 2001.

Discard the thrust washer in valves
ordered prior to this date when new
ball/shaft assemblies are used as
spare parts.

Figure 17 shows the informational tag
that is attached with the new ball/shaft

20

2089332

Figure 17. Informational Tag

assembly when shipped as a spare
part. Refer to figure 16 for dimensions
of the ball in the ball/shaft assembly.

8. Make sure the sealing surface of the ball is not
damaged while removing the follower shaft.

a. If a pipe plug (key 25) is installed, use a punch
to drive the follower shaft (key 9) into the center
of the ball.

b. If a pipe plug is not installed, use a piece of
continuous threaded rod as a removal rod when
moving the follower shaft (key 9) into the center
of the ball. Refer to the table 6 shown below for a
description of the size threaded rod needed. The
length of the rod should allow easy working room
from the valve body.

9. Remove the ball (key 2) by carefully removing
the follower shaft and ball from the vaive body.

10. Remove the bearings (key 10) by hand. If the
bearings are tight in the valve body, then pull or
drive them out with a slight pressure.

11. Thoroughly clean surfaces of all parts that are to
be re-used or obtain replacement parts,

Assembly

1. Inspect all sealing surfaces to ensure they are in
good condition and without scratches or wear.

2. Install bearings (key 10) by hand. The bearing
flanged end should touch the body.

3. Installing the ball (key 2):
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Note

BALL/ATTENUATOR All 1-inch Micro-Notch constructions

use a one piece shaft. They do not
have a follower shaft.

5. Installing the Drive Shaft for Valves with
Taper Pins

CAUTION :

The drive shaft must be used with the
correct Vee-Ball. Refer to the tag (see

figure 13) attached to the Vee-Ball and
to the drive shaft.

Failure to use the correct Vee-Ball/

shaft combination may result in the

= A ball not being in the position indicated
s/t by the slash mark on the end of the

Figure 18. Ball/Attenuator Installation and Removal Method shaft. If the ball is not properly aligned

with the slash mark, the valve will not
function correctly and seal damage
i\ WARNING
) CAUTION

may result.
The Vee-Ball might be damaged if it Is

allowed to fall into the valve body. To Make sure the drive shaft is free of oil
avoid personal injury or damage to the or grease, otherwise the taper pin will
sealing s_urfaces, s_upport the ball to not seat properly. Failure to properly
prevent it from falling into or out of the set the taper pin or taper key could
valve body cavity. result in it coming loose while in

service. Loosening of the taper key in
service could result in improper valve
Note function and equipment damage.

6. Insert the drive shaft into the valve body bearing
(key 10), and into the bali ear (or ball, for
Micro-Notch constructions). Align the hole in the
drive shaft with the holes in the ball.

For ease of assembly, the follower
shaft (key 9) should be inserted into
the ball before installing the ballin a
3-inch valve without ball/attenuator

Carefully install the ball into the valve body cavity. Note

After you have installed the ball (key 2) into the valve There is an indicator hole drilled in all

bod bly, firml 1 th | il Micro-Notch balls. This indicator hole
in?stgll?:; ?{]2 s);lam"g.‘ y suppo e ball while must be oriented closest to the

follower end of the ball/shaft

4. Installing the follower shaft (key 9): assembly. See figure 19.

7. Insert the taper pin into the ball and drive shaft as

e For 1- through 2-inch valves: The follower shown in figures 20 and 21. The small end of the
shaft (key 9) should already have been inserted into taper pin must be inserted into the larger hole
the ball before the ball was put into the valve body. side of the ball ear (or ball, for Micro-Notch

) Insert the follower shaft (key 9) into the valve body constructions), and into the large hole side of

bearing (key 10). the drive shaft.
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INDICATOR HOLE

)

FOLLOWER END
\/— OF BALL SHAFT/
ASSEMBLY

R

|-
q

2989552-A
E0784/IL

NOTCH

Figure 19. Location of Indicator Hole in Micro-Notch Vee-Balls

Note

The taper pin will not fit correctly if
inserted in the wrong direction
through the ball ear (or ball, for
Micro-Notch constructions) or through
the drive shaft. Make sure the drive
shaft and ball ear (or ball, for
Micro-Notch constructions) are in the
correct orientation for installing the

pin.

e [nstalling Taper Pins in 1-, 1.5, and 2-inch
Valves

Note

For 1-, 1.5, and 2-inch valves, the taper
pins (figure 20) do not require welding.

Using a flat-end punch, drive the taper pin into the
ball ear (or ball, for Micro-Notch constructions) and
drive shaft until solid heavy contact is felt. Make sure
the taper pin spans the width of the ball.

Using a flat end punch, drive the groove pin (key 7)
into the ball and follower shaft until it is fiat with the
ball surface.

' Installing the Drive Shaft in VTC Ceramic Vee-Ball
Valves

CAUTION

The drive shaft must be used with the
correct Vee-Ball. Refer to the tag (see

figure 13) attached to the Vee-Ball and
to the drive shaft.
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DRIVE SHAFT TAPER PIN
(KEY 6) (KEY 4)

BALL.
ABOA3A /L (KEY 2)

Figure 20. Taper Pin Installation for Design V150, V200, and
V300 Sizes 1, 1.5, and 2-Inch Valves.

WHEN FULLY SET, PIN
SHOULD BE FLUSH OR %0.06’

DRIVE SHAFT
(KEY 6)

MICRO-NOTCH
BALL
(KEY 2)

Figure 21. Taper Pin Installation for Design V150, V200, and
V300 Size 1-Inch Valves with Micro-Notch Ball Construction

Failure to use the correct Vee-Ball/
shaft combination may result in the
ball not being in the position indicated
by the slash mark on the end of the
shaft. If the ball is not properly aligned
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with the slash mark, the valve will not
function correctly and seal damage
may result.

Valves with 1-inch ceramic micro-notch balls use a
screw with a threaded valve shaft to connect the ball
to the shaft. An adhesive is used to lock the screw in
the valve shaft (keys 4 and 6, figure 22).

Note

There is an indicator hole drilled in all
Micro-Notch balls. The orientation of
this hole in the ceramic Vee-Ball is to
the right of the screw in the ball, and
must be located closest to the follower
end of the ball/shaft assembly. See
figures 19 and 22.

A\ WARNING

Avoid personal injury and property
damage from ignition of process fluid
caused by sparks from ceramic trim.

Do not use ceramic trim where the
process fluid is unstable or if it is an
explosive mixture (such as ether and
air).

Within the valve body:

8. The threaded hole in the shaft, the screw and
screw clearance hole in the ball must be free of oil
and grease before applying an activator.

9. Apply Loctite Depend Activator 7387 to threaded
hole, screw and ball clearance hole. Assemble the
ball onto the shaft while aligning threaded shaft hole
within the ball clearance hole.

10. The flat on the shaft must be oriented so that
the head of the cap screw seats on the flat.

11. Apply 5 drops of Loctite Depend 330 into the
hole in the ball.

12. Thread the screw into the shaft tightening it to
9.2 Nem (81 in¢lbs) torque. Remove excess
adhesive, Allow four hours to cure fuily before
continuing with assembly.

For all constructions: Refer to Replacing the Ball
Seal, Packing Maintenance, and other procedures
as necessary to complete the assembly of the valve.

SCREW (KEY 4) BALL
\ / KEY2) INDICATOR
o
5 %)@
EANAN |

A

A

S g

oz

DRIVE SHAFT LOCK GOMPOUND
(KEY 6) (KEY 49)

44B0241-B
AGSST/ I

Figure 22. Screw Installation for Design V200, Size 1-Inch
Valves with VTC Ceramic Micro-Notch Ball Construction

Actuator Mounting

Use the appropriate actuator instruction manual, this
section of this manual, and figure 23 of this manual
when mounting the actuator or changing actuator
styles and positions.

1. To help ensure correct centering of the Vee-Ball
(key 2) on the seal (key 11), be sure the ball is
closed when mounting the actuator (for applications
other than Spring Return Fail-Open).

2. Clean the valve shaft and actuator lever splines
to be sure the actuator lever will slide on easily. Only
drive the lever in if absolutely necessary.

3. Carefully wedge the ball solidly against the
actuator-side bearing, using a screwdriver or similar
tool inserted between the lower ear of the ball and
the valve body. This will center the ball. See figure 6.

4. Keep the wedge in place while installing the
lever, if necessary. Remove the wedge after you
have clamped the actuator lever on the valve shaft
and have connected the lever to the actuator piston
rod or diaphragm rod.

Determining Mounting Position

The actuator can be either right or left-hand
mounted, with the actuator on the right or left side
when viewed from upstream (see figure 23).

The Series B Vee-Ball, sizes 4- through 12-inch with
attenuator, and the 1-inch micro-notch Vee-Ball have
one V-notch. For right-hand mounting (standard),
the ball will be in the top of the valve body when the
valve is open and the shaft is horizontal. In this
position the ball rotates CCW to Close. For
left-hand mounting (standard), the ball will be in
the bottom of the valve body when the valve is open
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and the shaft is horizontal. In this position the ball
rotates CCW to Close. An optional ball for left-hand
mounting, which rotates into the top of the valve
body when the shatt is horizontal, is also available.
In this position the ball rotates CW to Close.

The 1- through 2-inch has two notches, and can be
rotated in either direction.

Determining Closed Position

1. The valve must be removed from the line to
check the position of the ball.

The Vee-Ball closes with a shearing,
cutting motion. To avoid personal
injury, keep hands, tools, and other
objects away from the ball while
stroking the valve.

2. Rotate the ball to the closed position.
3. Position the ball in the proper location

For Series B:

® When viewed from the valve body inlet, the ball
is in the proper position when the flat spot on the top
of the ball is exactly in the center of the seal
package.

24

Make a copy of the centering template in figure 28
out of a suitable stiff material. Place the centering
template in the opening at the seal (See figure 27).
Find the center of the template and make sure the
spot on the ball is centered directly below it.

For valves with attenuators and 1-, 1.5, and 2-inch
sizes: Follow one of the procedures below:

e When viewed from the valve body inlet, the ball
is in the proper position when both V-notches of the
ball are centered between the machined diameter of
the ledge that supports the seal.

¢ if the ball has a spot machined on the top, align
that spot to the exact center of the seal cavity.

4. Adjust the actuator linkage as described in the
appropriate actuator instruction manual until the ball
is centered in the closed position. A line is stamped
on the actuator end of the drive shaft (see figure 23)
to indicate the ball position.

Use the appropriate actuator instruction manual and
figure 23 of this manual when mounting the actuator
or changing actuator styles and positions.

The Micro-Notch ball closed position is
approximately 5 degrees closed from the first point
of flow. This establishes the zero degree position for
the ball.
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ACTUATOR ACTUATOR POSITION
VALVE OPEN
MOUNTING] STYLE 1 2 3 4
STYLE A i
PUSH -
(STANDARD) DOWN FLow
CLOSE ] & )
RIGHT -
HAND | stvie s T /’—\ ‘
BALL Y
ROTATES PUSH —
COUNTER- QgWN FLOW
CLOCKWISE OPEN ] 1._,-/ _
TO CLOSE [+ =
STYLE C =TT /—\ |
PUSH —-—
(STANDARD) [ DOWN FLow
OPEN \_’/
LEFT- L~
HAND STYLE D ! f'\
BALL T _J\
ROTATES PUSH -—
COUNTER- DOWN FLow
cLockwisE | &ose - \,—-—' )
TO CLOSE
STYLE € ; F
: PUSH -+
| (OPTIONALI®|  DOWN FLow
! CLOSE i d Il
LEFT-
HAND STYLE D U7 ;—\
BALL
ROTATES B Frow
CLOCKWISE TO
TO CLOSE OPEN \_r M
NOTE:
1. ARROW ON LEVER INDICATES DIRECTION OF AGTUATOR THRUST TO CLOSE VALVE.
2. THE OPTIONAL LEFT-HAND ORIENTATION IS NOT AVAILABLE FOR MICRO-NOTCH VEE-BALLS.

48B4773-C1 DOC

Figure 23. Index Marks for Actuator Lever Orientation for 1- through 12-inch Valves with or without Attenuator
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ALLOY

g
NETE N
e AN\

\\..
AT
/’ 4 S N,
9
;
:

LEAKOFF
FOLLOWER

PARTS NOT SHOWN: 28, 30, 31, 32, 35 & 36

5882206-0/ DOC

SIZE 10 & 12
HD METAL SEAL
FOR ATTENUATOR
USE ONLY

%

3

ATTENUATOR BALL
SIZE 4-12

Figure 24. Design V150 or V300 Size 3- through 12-inch Valve Assembly
(Details are typical for Design V200, except Design V200 does not have flanges).
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ke
e e

10 ‘ ~

Figure 25. Exploded View, Design V150 and V300 Sizes 3- through 12-inch without Attenuator Assembly.

—
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28

Il

8l

([
7Y 3N

S—

|

i
N7 772

NOTE:

PARTS NOT SHOWN: 30, 31, 32, 33, 35 & 36

44p2228-8/ DOC

TCM SEAL

PIPE PLUG
OPTIONAL

Figure 26. Design V150 or V300 Size 1, 1.5, and 2-Inch Valve Assembly
(Details are typical for Design V200, except Design V200 does not have flanges)
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Emaor. -
Figure 27. Centering Template in Use
)
VALVE| A A ct (AscME
SIZE, | (FOR ANSI [(FOR DIN| B(1) (ISA B16.10 p(1)
INCHES | VALVES) VALVES) $75.04) sh oﬂ(z))
mm
1 63 68 19 3B | 61 25
15 82 88 28 34 85 25
2 102 102 38 31 85 25
3 127 138 63 24 62 38
4 157 157 82 36 71 44
6 216 212 117 21 59 51
8 270 268 139 12 61 57
10 324 30 | 208 | 2 3% | 60 - A -
12 381 378 254 2 20 63 , —] ‘
Inches :
1 2.50 2.68 0.75 | 1.40 2.40 1.00 ,' D
1.5 3.25 3.46 112 | 1.34 3.34 1.00 1 ‘
2 4,02 4,02 1.50 | 1.22 3.34 1.00 L : '
3 5.00 455 | 250 | 094 | 244 | 150 l ! , C f
. 4 6.19 6.19 325 | 1.42 2,80 1.75
! T 6 8.50 8.35 462 | 0.82 2.32 2.00 ’._* B *..l f
8 10.62 1055 | 550 | 0.48 2.42 2.25 Eorai
10 12.75 12.60 8.00 | 0.09 1.40 2.38
12 15.00 14.88 1%'0 0.09 0.78 2.50
1. These dimensions are the same for ANSI and DIN valves.
) 55;#5521&? ASME B16.10 Short dimensions are actually longer than I1SA §75.04

Figure 28. Centering Template Dimensions
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Parts Ordering

A serial number is assigned to each valve and
stamped on the nameplate. Always refer to the valve
serial number when corresponding with your Fisher
sales office regarding spare parts or technical
information. When ordering replacement parts, also
specify the complete 11-character part number from
the parts kits or parts list information.

Note

Use only genuine Fisher replacement
parts. Components that are not
supplied by Fisher should not, under
any circumstances, be used in any
Fisher valve, because they will void
your warranty, might adversely affect
the performance of the valve, and
might jeopardize worker and
workplace safety.

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for
proper selection, use, and
maintenance of any Fisher product
remains solely with the purchaser and
end-user.

Note

For the 2-inch Design V150 valve, this
manual covers valves with serial
numbers 12551183 and higher. Always
reference the serial number of your
valve when corresponding with your
Fisher sales office.
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Retrofit Kits

Retrofit Kits include parts to convert existing valves
to HD metal ball seal construction. See following
table. :

HD Metal Ball Seal Retrofit Kits for ISA §75.04

Face-to-Face Valves

r VALVE SIZE, RETROFIT KIT NUMBER
INCHES FOR HD METAL BALL SEAL
CD7MCuN
For WCC Steel @;:g;“:‘;’;) (Alloy 255 Duplex
Seal Protector Ring Seal Material SST)
Seal Materlal
2() RV150X0R012 RV150XCR012
2@ RV150X0R152 RV150XCR152
3 RV150X0R022 RV150XCR022
4 RV150X0R032 RV150XCR032
6 RV150X0R042 |- RV150XCR042
8 RV150X0R052 RV150XCR052
10 RV150X0R062 RV150XCR062
120 RV150X0R072 RV150XCR072
For CG8M (317 SST) CF10SMnN CD7MCuN
Seal Protector Ring Seal Material Seal Material
2(1) RV150X0R082 RV150XCR082
22 RV150X0R162 RV150XCR162
3 RV150X0R092 RV150XCR092
4 RV150X0R102 RV150XCR102
6 RV150X0R112 RV150XCR112
8 RV150X0R122 RV150XCR122
10 RV150X0R132 RV150XCR132
120 RV150X0R142 RV150XCR142
Parts Included in Kit L
Key No. | Description Quantity in Kit
Seal Protector
3 Ring 1 1
11 Ball seal 1 1
13 Wave spring 1 1
16 Gasket 1 1
21 Retainer screw 2 or 44 2 or 44
22 Retainer 2 or 44 2 or 44
37 washer 1 1
415 Radial seal 1 1
Retaining ring
1, V150's only for serial numbers below 12551183,
2 V150's for serlal numbers 12551183 and above. Al V200’s and V300's.
3, Design V200 is not avallable in 12-inch sizes.
4. A quantity of 2 s supplied for 1- through 8-inch valves, and a quantity of 4 is
supplied for 10- and 12-Inch valve kits.
5. Retaining rings (key 41) are supplled for sizes 10- and 12-inch vaive Kits.
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Retrofit Kits for ENVIRO-SEAL Packing

Retrofit kits include parts to convert existing V150,
V200 and V300 valves with shallow (single packing
depth) packing box to the ENVIRO-SEAL packing
box construction. Retrofit kits include single PTFE
packing. See following table.

ENVIRO-SEAL Packing Retrofit Kits

Repair Kits for ENVIRO-SEAL Packing

Repair kits include valves parts for shallow (single
packing depth) for ENVIRO-SEAL packing box
construction. Repair kits include single PTFE or
graphite packing. See following table.

ENVIRO-SEAL Packing Repair Kits

SHAFT DIAMETER()) PART NUMBER
mm Inches Single PTFE Graphite
127 0.5 RRTYXRT0012 | RRTYXRT0312
15.9 0.625 RRTYXRT0022 | RRTYXRT0322
19.1 0.75 RRTYXRT0032 | RRTYXRT0332
25.4 1 RRTYXRT0052 | RRTYXRT0352
31.8 1.25 RRTYXRT0062 | RRTYXRT0362
38.1 1.5 RRTYXRT0072 | RRTYXRT0372

Parts Included in Kit

Key Description Quantity
100 {Packing stud 2 2
101 [Packing nut 2 2
102 |Packing flange 1 1
103  [Spring pack assembly 1 1
105 [Packing set 1 1
106 |Anti-extrusion washer 2 ---
107 |Packing box ring® 1 1
--- [Tag 1 1
~-- |Tie Cable 1 1
1. Diameter through the packing box.
2. Not required for alt sizes of Design V150 and V200 or for V300 with 1.25 or 1.5
inch diameter shafts,

SHAFT DIAMETER() PART NUMBER
mm Inches PTFE Graphite
12,7 0.5 RRTYX000012 | 13B8816X012
15.9 0.625 RRTYX000022 | 13B8816X032
19.1 0.75 RRTYX000032 | 13B8816X052
254 1 RRTYX000052 | 13B8816X092
31.8 1.25 RRTYX000062 | 13B8816X112
38.1 1.5 RRTYX000072 | 13B8816X142

Parts Included in Kit

Key Description Quantity
105 |Packing set 1 1
106  |Anti-extrusion washer 2 ---@
1. Diameter through the packing box.
2. Included in key 105,
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Repair Kits

Seal repair kits include recommended spare parts

for Fisher TCM Plus, S31600 stainless steel,
Design V150, V200, and V300 Repair Kits

CF10SMnN, or CD7MCuN ball seal constructions.

The following table indicates the repair kit part
number and the quantity of parts included in the kit.

VALVE SIZE, INCHES

KIT PART NUMBER

Ball Seal Material

CD7MCuN
TCM Plus e Alloy 6 (Alloy 255 Duplex SST)
1 RV150X00CA2 .- RV150XHDAA2 RV1560XHDCA2
1.5 RV150X00CB2 .- RV150XHDAB2 RV150XHDCB2
Ball Seal Material
VALVE SIZE, INCHES TCM Plus $31600 CF10SMnN CD7MCuN
(316 SST) (Nitronic 60) (Alloy 255 Duplex SST)
2(1) RV150X00C12 RV150X00M12 RV150X0HD12 RV150XHDC12
2@ RV150X00C82 .- RV150X0H082 RV150XHDC82
3 RV150X00C22 RV150X00M22 RV150X0HD22 RV150XHDC22
4 RV150X00C32 RV150X00M32 RV150X0HD32 RV150XHDC32
6 RV150X00C42 RV150X00M42 RV150X0HD42 RV150XHDC42
8 RV150X00C52 RV150X00M52 RV150X0HD52 RV150XHDC52
10 RV150X00C62 RV150X00M62 RV150X0HD62 RV150XHDC62
12 RV150X00C72 RV160X00M72 RV150X0HD72 RV150XHDC72
Parts Included in Kit Quantity in Ki
Key No. Description uantity in Kit
11 Ball seal 1 1 1 1
12 Shim seal® “-- 4 .- R
13 Spring seal --- 1 --- - .-
13 Wave spring --- .- 1 1
15 Gasket 1 1 1 1
37 Radial seal .-- .- 1 1
21 Retainer screw 2 or 44 2 or 414 2 or 44 2 or 44
22 Retainer washer 2 or 44 2 or 44 2 or 44 2 or 44

1. V150's only for serlal numb
2. V150's for serial numbers 12551183 and above. All V200's and V300's,
3. Fewer shim seals are furnished in the parts kits than are used in the ori

4. A quantity of 2 Is supplied for 2- through 8-inch vaives,

ors below 12551183.

and a quantity of

?inal construction of the valve, Most original shim seals can be reused.
4 is supplied for 10- and 12-inch valves.
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H Key Description Part Number
Parts LISt 10*  Bearing (2 req'd) (continued)
Siiver-plated alloy 6B
Note 1-inch 23B0343X012
1.5 inch 23B6820X012
Part numbers are shown for recommended spares R 2-inch 23B6683X012
only. For other part numbers, contact your Fisher 3- and 4-inch 28B2950X012
sales office. 6-inch 28B2951X012
8 and 10-inch 28B2952X012
Common Parts (figures 24, 25 & 26) 12-inch 28B2953X012
316L. SST Nitride
Key Description Part Number 1-inch 23B0342X032
1 Ifyou need a valve body as a replacement part, 1.5 inch 23B6819X032
order by valve size, serial number, and desired 2-inch 23B6682X032
valve body material. Contact your Fisher sales 3- and 4-inch 27B9673X022
office for assistance. 6-inch 27B9670X022
2 Ball 8 and 10-inch 27B9547X022
2 Ball w/ attenuator 12-inch 27B8471X022
3  Seal Protector Ring Carbon-filied PTFE with N10276 sleeve
4*  Taper Key 1-inch 13B0349X012
R30006 (cobalt alloy 6 casting) 1.5 inch 13B6822X012
3 and 4-inch 12B9530X012 2-inch 13B6685X012
6-inch 12B9531X012 3- and 4-inch 17B9675X012
8- & 10-inch 12B9532X012 6-inch 27B9672X012
12-inch 12B9533X012 8 and 10-inch 27B9549X012
N10276 (Hastelloy C) 12-inch 27B9472X012
3 and 4-inch 11B0674X032 Glass-filled PTFE with N10276 sleeve
6-inch 11B0695X032 1-inch 13B0349X042
8- & 10-inch 11B0722X032 1.5 inch 13B6822X042
. 12-inch 11B4684X032 2-inch 13B6685X022
Y 6  Drive Shaft 3- and 4-inch 17B9675X022
/ 6  Drive Shaft w/ attenuator B-inch 27B9672X022
7*  Groove Pin 8 and 10-inch . 27B9549X022
$31600 (316 stainless steel) 12-inch 27B9473X022
1-inch 13B0345X012 11* Ball Seal
1.5 inch and 2-inch 11B0705X012 Fisher TCM Plus
3- and 4-inch 18A6135X012 1-inch 13B0339X052
6-inch 18A6138X012 1.5 inch 13B6815X062
8-inch 11B0738X012 2-inch \ 13B6686X062
10- and 12-inch 11B8596X012 3-inch 13A2565X102
N10276 4-inch 13A2585X102
1-inch 13B0345X022 6-inch 13A2619X102
1.5 inch and 2-inch 11B0705X022 8-inch 13A2645X072
3- and 4-inch 18A6135X022 10-inch 13A2662X052
6-inch 18A6138X032 12-inch 13A2677X062
9  Follower Shaft - Fisher TCM Ultra
9  Follower Shaft w/ attenuator 1-inch ) 13B0339X062
' 10* Bearing (2 req'd) 1.5 inch 13B6815X072
PEEK/PTFE 2-inch 13B6686X072
1-inch 14B3351X012 3-inch 13A2565X112
1.5 inch 14B3352X012 4-inch 13A2585X112
2-inch 14B3353X012 6-inch 13A2619X112
3- and 4-inch 17B7142X012 8-inch 13A2645X082
6-inch 27B7136X012 10-inch 13A2662X062
8 and 10-inch 27B7775X012 12-inch 13A2677X072
12-inch 27B9470X012 Fiat Metal
Alloy 6B S31600
1-inch 23B0342X012 8-inch 11B4688X012
1.5 inch 23B6819X022 4-inch 11B5704X012
2-inch 23B6682X012 6-inch 11B5708X012
3- and 4-inch 27B9673X012 8-inch 11B5712X012
6-inch 27B9670X012 10-inch 11B5717X012
8 and 10-inch 27B9547X012 $30200
) 12-inch 27B9471X012 12-inch 11B5722X012

*Recommended spare parts 33
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Key Description Part Number Key Description Part Number
Ball Seal (continued) 15* Gasket
HD (Heavy-Duty) Metal Graphite laminate (Standard)

CF10SMnN (Nitronic 60 SST) 1-inch 13B0344X032
2-inch 33B6676X012 1.5 inch 13B6823X042
3-inch 34B4766X012 2-inch 13B6687X052
4-inch 34B4767X012 3-inch 11B0660X042
6-inch 34B4768X012 4-inch 11B0672X052
8-inch 34B4769X012 6-inch 11B0681X032
10-inch 34B3365X012 8-inch 11B0693X032
12-inch 34B3366X012 10-inch 11B0720X022

CD7MCuN (alloy 255 duplex S8ST) 12-inch 11B4682X022
1-inch 33B0341X022 Graphite for Oxygen Service
1.5 inch 33B6817X022 1-inch 13B0344X022
2-inch 33B6676X022 1.6 inch 13B6823X022
3-inch 34B4766X022 2-inch 13B6687X022
4-inch 34B4767X022 3-inch 11B0660X052
6-inch 34B4768X022 4-inch 11B0672X062
8-inch 34B4769X022 6-inch 11B0681X042
10-inch 34B3365X022 8-inch 11B0693X042
12-inch 34B3366X022 10-inch 11B0720X032

R30006 cobalt alloy 6 casting 12-inch 11B4682X032
1-inch 33B0341X012 16* Packing Set, PTFE and carbon-filled PTFE V-ring
1.6 inch 33B6817X032 t-inch 12A8016X022
2-inch 33B6676X032 1.5 inch and 2-inch 1R5795X0012
3-inch 34B4766X032 -3 and 4-inch 12A8995X022
4-inch 34B4767X032 6-inch 12A8832X022
6-inch 34B4768X032 8 and 10-inch 12A8951X022
8-inch 34B4769X032 : 12-inch 12A8935X022

$31700 (317 SST) w/ alloy 6 seat 17  Packing Follower w/integral flange
10-inch 34B3365X032 17  Packing Follower w/fo integral flange
12-inch 34B3366X032 19  Packing Follower Stud

12* Shim Seal, S31600 (12 req'd) 20  Packing Follower Nut
Use w/flat metal seal only 21  Seal Protector Screw

3-inch 1184689X012 22  Seal Protector Clip

4-inch 11B5706X012 23 Actuator Mounting Screw

6-inch 11B5710X012 24  Actuator Mounting Nut

8-inch 11B5714X012 25  Pipe Plug (Optional) (not shown)

10-inch 11B5718X012 26 Identification Nameplate 15A0460X012

12-inch 11B5721X012 27  Drive Screw

Spring Seal, $31600 28  Flow Arrow
Use w/ flat metal seal only 30 Nameplate

3-inch 21B4687X012 31 Nameplate Wire (not shown)

4-inch 21B5705X012 32  Line Flange Stud

6-inch 21B5707X012 33 Lline Flange Stud

8-inch 21B5713X012 34  Spacer

10-inch 21B5716X012 35* Packing Ring, graphite ribbon (4 req'd)

12-inch 21B5720X012 1-inch 12A9134X012

13* - Wave Spring, NO7750 Inconel (NACE) 1.5 and 2-inch 12A9135X012
use w/ HD Metal Seal only 3- and 4-inch 12A9136X012
1-inch 2380347X012 6-inch 12A9137X012

1.5 inch 23B6825X012 8- and 10-inch 12A9138X012

_ 2-inch 23B6689X012 12-inch 12A9139X012
3-inch 24B4760X012 36* Packing Washer, zinc

4-inch 24B4761X012 1-inch (3 req'd) 14A8362X012

6-inch 24B4762X012 1.5 and 2-inch 14A9771X012

8-inch 24B4763X012 3- and 4-inch (3 req’d) 14A8363X012

10-inch 22B4509X012 6-inch (3 req'd) 14A8365X012

12-inch 2284514X012 8- and 10-inch (3 req'd) 14A8366X012

Backup Ring {Composition seal only) 12-inch (3 req'd) 14A8367X012
*Recommended spare paris
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Key Description
37* Radial Seal, PTFE/CG
Use w/HD Metal Seal
1-inch
1.5 inch
2-inch
3-inch
4-inch
6-inch
8-inch
10-inch
12-inch
39* Packing Box Ring
316 SST
1-inch
1.5 and 2-inch
3- and 4-inch
6-inch
39* Packing Box Ring
316 SST (continued)
8- and 10--inch
12-inch
N10276
1-inch
1.5 and 2-inch, N04400
3- and 4-inch
6-inch
8- and 10-inch
12-inch
) 40  Packing Flange
‘} 41  Retaining Ring
7/ 48* Ball-Shaft Assembly

Ball Material - CG8M CRPL(!)

Shaft Material - $20910
1-inch
1-inch Micro-Notch
1.5 inch
0.625 spline
0.5 spline
2-inch
0.625 spline
0.5 spline

Shatft Material - 520910
1-inch
1-inch Micro-Notch
1.5 inch
0.625 spline
0.5 spline
2-inch
0.625 spline
0.5 spline
130 Clamp
131 Bonding Strap Assembly

*Recommended spare parts
1. Chrome-plated ball (CRPL)

Ball Material - CF3M@ CRPL

Part Number

18B0261X012
18B0262X012
18B0263X012
18B0264X012
28B0265X012
28B0266X012
28B0267X012
28B0268X012
28B0269X012

16A6082X012
16A6083X012
16AB084X012
16A6085X012

16A6086X012
16A6087X012

16A6082X092
16A6083X102
16AB6084X072
16A8085X092
16AB086X062
16A6087X092

29B9535X012
39B9538X012

39B9542X012
39B9543X012

39B9547X012
39B9548X012
29B9535X092
39B9538X032

39B9542X092
39B9543X092

39B9547X092
39B9543X092

2. CF3M Is the standard material offered from Fisher In Europe only.

Key

ENVIRO-SEAL Packing System

Description

Part Number

(Parts in all Type Vee-Ball Valves)
(figure 5)

100
101
102
103
105*

106*

107*

108*

109*

110
111
112
113

Packing Flange Stud
Packing Flange Nut
Packing Flange
Spring Pack Assembly
Packing Set
W/single PTFE packing
1-inch
1.5 and 2-inch
3-inch
4-inch
6-inch
8- and 10-inch
12-inch
Anti-Extrusion Ring (2 req'd)
W/single and double PTFE packing
1-inch
1.5 and 2-inch
3- and 4-inch
6-inch
8- and 10-inch
12-inch w/single PTFE packing only
Packing Box Ring
W/single and double PTFE packing
1-inch

1.5 and 2-inch
3- and 4-inch
6-inch

Packing Ring (2 reg'd)
W/double PTFE packing
1-inch
1.5 and 2-inch
3- and 4-inch
6-inch )
8- and 10-inch
Anti-Extrusion Ring (2 req'd)
W/double PTFE packing
1-inch (adapter rings)
and (anti-extrusion rings)
1.5 and 2-inch (adapter rings)
and (anti-extrusion rings)
3- and 4-inch PTFE packing
6-inch PTFE packing
8- and 10-inch PTFE packing
Lantern Ring
Tag
Tie Cable
Lubricant, Never-Seez Nickel Special
or Equivalent (not furnished with packing
system)

12B7063X012
12B7402X012
12B7414X012
12B7414X012
12B7438X012
12B7450X012
12B7462X012

12B7054X012
12B7406X012
12B7418X012
12B7442X012
12B7454X012
12B7466X012

16A8082X012
16A6083X012
16A6084X012
16A6085X012

1H7844X0012
1R56794X0012
12A8992X022
12A8831X022
12A8963X022

12B7473X012
12B7054X012
12B7410X012
12B7406X012
12B7422X012
12B7446X012
12B7458X012
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Appendix A
Instructions for Non-Series B

The Series B changes affected only the 3- through
12-inch valves without attenuators. To determine if a
Vee-Ball valve is Series B, you will need to examine
several of the internal parts. Compare the distinctive
skirted V-notch outline of the forward side and the
circular edge on the reverse side of the Series B
design ball to the V-notch on both sides of the
non-series B design ball. Then look for bushings.
The lack of bushings indicates the valve body is
Series B.

All Vee-Ball valves 3- through 12-inch valves
produced before the Series B design changes use
the Specifications table, the installation,
Maintenance, Packing Maintenance, Replacing
Packing, and Replacing the Ball Seal instructions
found elsewhere in this manual. Bearing and
Vee-Ball Maintenance and Actuator Mounting
instructions for these valves may be found below.

Maintenance

Note

Fisher does not assume responsibility
for the selection, use, or maintenance
of any product. Responsibility for the
selection, use, and maintenance of any
Fisher products rests solely with the
purchaser and end-user.

The Vee-ball closes with a shearing,
cutting motion, which could result in
personal injury. To avoid injury, keep
hands, tools, and other objects away
from the Vee-ball while stroking the
valve. ,

Avoid personal injury from sudden
release of process pressure. Before
performing any maintenance
operations:

¢ Disconnect any operating lines
providing air pressure, electric power,
or a control signal to the actuator. Be
sure the actuator cannot suddenly
open or close the valve.

36

e Use bypass valves or completely
shut off the process to isolate the
valve from process pressure. Relieve
process pressure from both sides of
the valve. Drain the process media
from both sides of the valve.

e Vent the power actuator loading
pressure and relieve any actuator
spring precompression.

e Use lock-out procedures to be
sure that the ahove measures stay in
effect while you work on the
equipment.

e Always wear protective gloves,
clothing, and eyewear when
performing any maintenance
operations to avoid personal injury.

e The valve packing area may
contain process fluids that are
pressurized, even when the valve has
been removed from the pipeline.
Process fluids may spray out under
pressure when removing the packing
hardware or packing rings.

e Check with your process or safety
engineer for any additional measures
that must be taken to protect against
process media.

Procedures for disassembly and assembly of the
bearings and ball cannot be accomplished until the
ball seal and valve packing are removed from the
valve.

1. Refer to the Replacing Packing procedures to
remove the actuator, and to remove the packing
flange and packing follower from the valve. When
the packing disassembly steps are complete, return
to this section.

2. Refer to the Replacing the Ball Seal procedures
to remove the ball seal from the valve.

Disassembly

i\ WARNING

When the actuator is removed from the
valve, the ball/shaft assembly may
suddenly rotate, with a shearing,
cutting motion, which could result in
personal injury. To avoid injury,
carefully rotate the ball to a stable
position. Make sure the ball will not
rotate.
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Key numbers in this procedure are shown in figures
24, 26, and 31, unless otherwise indicated. A taper
key (key 4, figure 14) is used in 3- through 12-inch
Non-Series B valves.

3. Carefully rotate the ball to the open position after
the actuator is disconnected. Make sure the bail will
not rotate (see warning above). Provide support for
the ball during the following disassembly.

4. Unscrew the pipe plug (key 25). (With newer
valve constructions, the pipe plug is optional and
may not be available.)

5. Working from the small end of the groove pin
(key 7), use a pin punch to drive the groove pin out
of the ball ear and follqwer shaft.

For tack welded taper keys, driving the taper key
out of the ball ear will shear the tack welding.

6. Locate the small end of the taper key (key 4, see

figure 14). Using a pin punch on the smaller end of
the taper key, drive it out of the bali (key 2) and drive
shaft (key 6). Note: driving the taper key in the
wrong direction will tighten it.

7. Pull the drive shaft (key 6) out of the actuator side
of the valve body.

8. Make sure the sealing surface of the ball is not
damaged while removing the follower shaft.

a. If a pipe plug (key 25) is installed, use a punch
to drive the follower shaft (key 9) into the center
of the ball.

b. If a pipe plug is not installed, use a piece of
continuous threaded rod as a removal rod when
moving the follower shaft (key 9) into the center
of the V-notch ball. Refer to the table 7 for a
description of the size threaded rod needed. The
length of the rod should allow easy working room
from the valve body.

9. Remove the ball (key 2) by carefully removing
the follower shaft and ball from the valve body.

10. Remove the packing box spacer (key 34)
for 8-, 10-, and 12-inch valves.

11. Removing the bearings (key 10):

a. For composition bearings, remove the
bearings by hand. If the bearings are tight in the
valve body, then pull or drive them out with a
slight pressure. Allow the bushings (key 5 or 8) to
remain in the valve body.

Table 7. Continuous Threaded Rod

Valve Size, nches | TR Te | Follower Shaft
3 0.25-20 05
4 0.25-20 05
6 0.25-20 05
8 0.3125-18 0.62
10 0.3125-18 062
12 0.3125-18 0.94

b. For metal bearings, use a press and ram to
remove the drive shaft bearings out of the valve
body. Refer to figure 30 ram dimensions. The
bushings (key 5 or 8) will normally remain in the
valve body.

To remove the follower shaft bearings, use a
blind-hole bearing puller similar to CG2545AB, which
is made by Snap-On Tools. If you do not have such
a tool, you can machine the bearing out.

Note

For proper shutoff performance, the
ball and seal require the bearing (key
10) to be positioned correctly. If you
removed the bearings (key 10), be sure
to locate the new bearings as shown in
figure 30.

12. Thoroughly clean surfaces of all parts that are to
be re-used or obtain replacement parts.

Assembly

1. Inspect all sealing surfaces to ensure they are in
good condition and without scratches or wear.

2. Installing bearings (key 10):

a. For composition bearings, install the
bearings by hand. The bearing flanged end
should touch the bushing (key 5 or 8).

b. For metal bearings:

¢ Use a press and ram to install the bearings
(key 10). Refer to figure 30.

® Press the bearings in until each bearing is flush
with the bushing (key 5 or 8). The acceptable
tolerance for bearing location is: flush with the
bushing to 1.52 mm (0.060 inches) inside the
bushing. That is, the bearings should not protrude
into the flow cavity of the valve, and they should not
be more than 1.52 mm (0.060 inches) inside the
bushing.
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e Take care not to change the position of the
bushings (key 5 or 8) when pressing in new bearings
(key 10), otherwise the ball will not center in the
valve body and seal.

3. Installing the Vee-Ball (key 2):

The Vee-Ball might be damaged if it is
allowed to fall into the valve body. To
avoid personal injury or damage to the
sealing surfaces, support the ball to
prevent it from falling into or out of the
valve body cavity.

Note

For ease of assembly, the follower
shaft (key 9) should be inserted into
the ball before installing the ball in a
3-inch valve without ball/attenuator

Carefully install the ball into the valve body cavity.

After you have installed the ball (key 2) into the valve
body assembly, firmly support the ball while
installing the shafts.

4. Installing the follower shaft (key 9):

e For 3-inch valves: The follower shaft (key 9)
should already have been inserted into the ball
before the ball was put into the valve body. Insert the
follower shaft (key 9) into the valve body bearing
(key 10).

e For 4-inch and larger valves without
attenuator: Insert the follower shaft (key 9) through
the ball, and into the valve body bearing (key 10).

Then for all sizes, align the hole in the follower
shaft with the holes in the ball. Insett the small end
of the groove pin (key 7) into the hole in the ball and
into the follower shatft. The pin will hold the parts in
place while the drive shaft (key 6) is being installed.

5. Insert the drive shaft (key 6) into the valve body
bearing (key 10), and into the ball ear. Align the hole
in the drive shaft with the holes in the ball.

38

CAUTION

The drive shaft must be used with the
correct Vee-Ball. Refer to the tag (see

figure 13) attached to the Vee-Ball and
to the drive shaft.

Failure to use the correct Vee-Ball/
shaft combination may resuit in the
ball not being in the position indicated
by the slash mark on the end of the
shaft. If the ball is not properly aligned
with the slash mark, the vaive will not
function correctly and seal damage
may result.

6. Installing the Taper Key (key 4):

Current standard construction materials for ail 3
through 12-inch valves require the taper key (key 4,
figure 14) to be tack welded in place using the
following procedure. Use standard welding
preparations when preparing parts for reassembly.

CAUTION

Make sure the drive shaft (key 6) is
free of oil or grease, otherwise the
taper key will not seat properly. Failure
to properly set the taper pin or taper
key could result in it coming loose
while in service. Loosening of the
taper key in service could result in
improper valve function and
equipment damage.

1. Install the drive shaft (key 6) into the valve body
through the ball and into the lower bearing.

2. Insert the taper key (key 4) into ball and drive
shaft (keys 2 and 6) as shown in figure 14. The taper
key inserts, with the flat side of the key, facing the
drive shaft (key 6).

3. Using a flat end punch, drive the groove pin (key
7) into the ball ear and follower shaft until it is flat
with the ball ear surface.

4. Using a flat end punch, drive the taper key (key
4) into the ball ear and drive shaft (key 6) until solid,
heavy contact is obtained between the key and
shaft.

5. Measure the position of the taper key head.

6. Drive the taper key in further using the minimum
distance shown in table 7.
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Table 8. Taper Key Minimum Depth

MINIMUM DEPTH TO DRIVE TAPER KEY

VALVE SIZE, INCHES AFTER INITIAL SOLID CONTACT, mm

(INCHES)
3,4,6 4.8 (0.168)
8, 10, 12 5.6 (0.219)

Table 9. Taper Key Maximum Depth

MAXIMUM DEPTH TO DRIVE TAPER KEY

VALVE SIZE, INCHES AFTER INITIAL SOLID CONTACT, mm

(INCHES)

3,4 7.1 (0.281)
6 7.9 (0.312)
8,10 9.5 (0.375)
12 : 10.3 (0.406)

7. Inspect the ball/shaft taper key connection to
verify that the taper key spans the entire shaft flat
width. If not, the taper key must be driven in further
until this condition is satisfied. However, do not
exceed the maximum depths shown in table 8.

Note

When welding standard valves that
have a CG8M (317 SST) or CF3M (316L
SST) ball, use 308 or 309L filler rod
materlal

Alloy valve taper keys are normally not
welded.

8. When the above conditions are met, tack weld
the taper key (key 4) to the ball ear on the head end
of the key (see figure 26). Use a:

® (0.125 inch diameter weld on 3- through 6-inch
valves,

® 0.1875 inch diameter weld on 8- through
10-inch valves, and

® 0.25 inch diameter weld on 12-inch valves.

For all constructions: Refer to Replacing the Ball
Seal, Packing Maintenance, and other procedures

as necessary to complete the assembly of the valve.

Actuator Mounting

Use the appropriate actuator instruction manual and
figure 23 of this manual when mounting the actuator
or changing actuator styles and positions.

To help ensure correct centering of the ball (key 2)
on the seal (key 11), be sure the ball is closed when
mounting the actuator. Do not use a hammer or

other tool to drive the actuator lever onto the valve
shatt.

Clean the valve shaft and actuator lever splines to
be sure the actuator lever will slide on easily. If the
lever does not slide on easily, carefully wedge the

. ball solidly against the actuator-side bearing using a

screw driver or similar tool inserted between the
lower ear of the ball and the valve body.

Keep the wedge in place while installing the lever,
but again, do not drive on the lever. Remove the
wedge after you have clamped the actuator lever on
the valve shaft and connected the lever to the
actuator piston rod or diaphragm rod.

Determining Mounting Position

The actuator can be either right or left-hand
mounted.

Note

Right-hand mounting—Actuator is on
the right side of the valve when viewed
from valve inlet.

Left-hand mounting—Actuator is on
the left side of the valve when viewed
from valve inlet.

The preferred location of the ball is in the top of the

valve body when the valve is open. To convert from
right to left hand-mounting, turn the valve to position
the actuator mounting pad on the left and rotate the
ball to the top of the valve.

The number one V-notch controls flow on right-hand
mounting. Turn the valve 180 degrees, and rotate
the ball to the top of the valve to obtain left-hand
mounting. The number two V-notch controls flow for
this construction. See figure 29.
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Determining Closed Position Non-Series B Design Parts (figure 31)

1. The valve must be removed from the line to
check the position of the ball.

Note

Part numbers are shown for recommended spares

The ball closes with a shearing only. For part numbers not shown, contact your
’ .
cutting motion. To avoid personal Fisher sales office.
injury, keep hands, tools, and other
objects away from the ball while Key Description Part Number
stroking the valve. 2 Bal
" 2 Ball with attenuator (RH mtg in Common parts section
2. Rotate the ball to the closed position. 6 Drive Shaft )
. 9  Follower Shaft
3. Follow one of the procedures below: 10" Bearing (2 req'd)

e When viewed from the valve body inlet, the ball P ainch 1 4B335AX012
is in the proper position when both V-notches of the 6-inch 14B3355X012
ball are centered between the machined diameter of 8 and 10-inch 14B3356X012
the ledge that supports the seal. 12-inch 14B3357X012

$44004 (440C SST)

e |f the ball has a spot machined on the top, align g-inclzi i fiiﬁggﬁiﬁfi

the exac t ity. - and 4-Inc
that spot to the exact center of the seal cavity einch 1AAIB18X012
4. Adjust the actuator linkage as described in the ?;’l‘ig""”c" : mﬁggggig}i
appropriate actuator instruction manual until the Alloy 68
condition described in step 3 exists. A line is 3. and 4-inch 14A6546X012
stamped on the actuator end of the drive shaft (see 6-inch 14A6547X012
figure 23) to indicate the ball position. 8 and 10-inch 14A6548X012
12-inch 14A6550X012
Silver-plated alloy 6B
Note 3- and 4-inch 14AB537X012
6-inch 14A2498X012
Fisher does not assume responsibility 8 and 10-inch 14A6538X012
for the selection, use, or maintenance 12-inch. ] 14AB539X012
of any product. Responsibility for Carbon-filled PTFE with N10276 sleeve y
proper selection, use, and Z:i:2: 4-inch 123?,33&313
maintenance of any Fisher product Glassfilled PTFE with N10276 sleeve
remains solely with the purchaser and 3- and 4-inch 12B5944X042

end-user. 6-inch 12B5945X042

40 _ *Recommended spare parts
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ACTUATOR ACTUATOR POSITION
VALVE OPEN
MOUNTING STYLE 1 2 3 4
STYLEA
FLOW
(PDTC)@
RIGHT-
HAND()
STYLEB
FLOW
(PDTO)R
STYLEC
- FLOW
{PDTC)D
LEFT-
HAND(®
) STYLED | riow
{PDTO)
1. Right-hand mounting controls with v notch no. 1; Left-hand mounting controls with v notch no. 2
2. PDTC-push down to ciose; PDTO-push down to open
3. Arrow on lever indicates direction of actuator thrust 1o close vaive

B2703/1.

Figure 29. Index Marks for Actuator Lever Orientation for Non-Series B Design Valves
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BEARING RAM DIMENSIONS BUSHING RAM DIMENSIONS
VALVE Ram Lengths Ram Diameters Ram Diameters
m%ﬁis L M ) d ) LongRamd | ShortRamd
mm Inches mm Inches mm Inches mm Inches mm Inches mm Inches mm Inches
384 201.42 | 7.930 95.25 3.750 22.86 0.900 19.05 0.750 28.19 1.110 19.05 0.750 22.86 0.800
MIN MIN() MIN MIN 22,61 0.890 18.80 0.740 27.94 1.100 18.80 0.740 22.61 0.890
6 247.65 | 9.750 95.25 8.750 29.21 1.150 25.40 1.000 34.54 1.360 25.40 1.000 29.21 1.150
MIN MIN MIN MIN 28.96 1.140 25.15 0.990 34.29 1.350 25.16 0.990 |- 28.96 1.140
8 338.75 | 13.310 | 139.70 | 5.500 35.56 1.400 31.75 1.250 40.89 1.610 31.75 1.250 35,56 1.400
MIN MIN MIN MIN 35.81 1.390 31.50 1.240 40.64 1.600 31.50 1.240 35.31 1.390
10 396.75 | 156.620 | 189.70 | 5.500 35.56 1.400 31,75 1.250 40.89 1.610 31.75 1.250 35.56 1.400
MIN MIN MIN MIN 35.31 1.390 31.50 1.240 40.64 1.600 31.50 1.240 35.31 1.390
12 476.25 | 18.750 | 152.40 | 6.000 41.91 1.650 38.10 1.500 50.42 1.985 38.10 1.500 41.91 1.650
MIN MIN MIN MIN 41.66 1.640 37.85 1.490 5017 1.975 37.85 1.490 41.66 1.640
1. MIN = Minimum.
VALVE DIMENSION
SIZE, B C B C + [
INCHES Millimeters Inches l le 8(T)
3 48,26 100.38 1,960 3.952 i
50.04 100.63 1.970 3.962 DIA A [+
4 60.10 121.01 2.366 4.764
60.35 121.26 2.376 4774
6 83.59 168.00 3.291 6.614
83.85 168.25 3.301 6.624
8 106.20 213.21 4,181 8.39%4
106.45 213.46 4.191 8.404
135.33 271.48 5.328 10,688 posseat
10 135.59 271.73 5.338 10.698 BUSHING (KEY 5) LOCATION
12 169.67 340.16 6.680 13.392
169.93 340.41 6.690 13.402
6.35
©.25 >
SHORT  BUSHING D d
RAM (KEY 5 OR 8) & l.<——-— L ———
1.52 =l
BEARING 0.000 +— — —H
(KEY 10) (0.060
0.000) LONG RAM
~— SEEVIEWA \l 6.35
It (0.25)
44 d
| SIZE 3 THRU 12 M
| VIEW A ; l < L
L SHORT RAM
A5883-2/H.
NOTES:
[L> DIMENSION B IS THE DISTANCE BETWEEN THE BEARING RAM mm
GUIDE BUSHING AND THE CENTER OF DIAMETER A. (INGHES)
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Figure 30. Metal Bearing Ram and Bushing Location
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METAL BEARING PEEK BEARING METAL
SIZE 3-6 SIZE 8, 10, & 12 BEARING
SIZE 8,10 & 12

ALLOY ASSEMBLY

I O e —
9
&

ATTENUATOR BALL

SIZE 4-12

o

P T
Y

SN

Loddbdd

e

HD METAL SEAL

NOTE:
j KEYS 28, 30, 31, 32, 35, AND 36 ARE NOT SHOWN. SIZE 10 & 12

) 4284652-C/ DOC

Figure 31. Designs V150 and V300 Non-Series B Valve Assembly (3- 12- Inch Sizes)
(Details are typical for Design V200 Valves except Design V200 does not have flanges)
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Types 1051 & 1052 with F & G Mounting

~ Types 1051 & 1052 Styles F & G
Size 40, 60 & 70 Rotary Actuators
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Introduction

Scope of Manual

This instruction manual includes instaliation,
adjustment, maintenance, and parts ordering
information for the Type 1051 . {size 40 and 60} and
Type 1052 (Size 40, 60, and 70) pneumatic piston

- ;;sum-susfmaunr

+top-mounted handwheel, up and down travel stops,

. actuator stroke in the downward direction.

(FisHER)

WEATSIE,
Figure 1. Type 1052 Actuator Mounted on Design V150
Vee-Ball® Valve with a Type 3620J Poszl/oner

rotary actuator wuth Fand G mounting adaptauons :
(see figure 1). :

“The G mountmg adaptation is for Type 7600 and 9500

wvalves, and the F mounting adaptation is for all other
‘edisc® or Vee-Ball® valves. Also, this instruction
manual provides information for the optional

focking mechanism, and pipe-away vent.

Instructions for the control valve, positioner, - : ‘
accessorles, and other sizes of actuators are covered i
in separate instruction manuals.

Top-Mounted handwheels can be applied for

infrequent service as a manual handwheel! actuator. b
Also; an adjustable up travel stop can be added to the
~actuator to limit its stroke in the upward direction, or an E
adjustable down travel stop can-be added to limit

CDI00319%012
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Table 1.Type 1051 and 1052 Actuator Specifications

Operation

Direct Acting: Increasing loading pressure extends
the diaphragm rod out of the spring barrel

Service:

Type 1057; For on-off or throttling service with
positioner

Type 1052: For on-off or throttling service with or
without a positioner

Actuator Sizes
Type 1051: B 40 and B 80
Type 1052: | 40, H 60, and B 70

Maximum Diaphragm Sizing Pressure(!)

Size 40: 4.5 bar (65 psig)
Size 60: 2.8 bar (40 psig)
Size 70: 3.8 bar (55 psig)

Maximum Diaphragm Casing Pressure(!)

Size 40: 5.2 bar (75 psig)
Size 60: 3.4 bar (50 psig)
Size 70: 4.5 bar (65 psig)

Maximum Valve Shaft Rotation

90 degrees rotation (standard) travel stop, or 60
degrees (optional) travel stop for Type 1051 and
1052 actuators, or 75 degrees {optional) travel stop
for Type 1052 actuators

Valve Shaft Diameters, mm (Inches)

Size 40: @ 12.7 (1/2), B 15.9 (5/8), B 19.1 (3/4),
H 22.2 (7/8), B 25.4 (1), or B 31.8, (1-1/4)

Size 60: B 19.1 (3/4), B 22.2 (7/8), @ 25.4 (1),
H31.8 (1-1/4), B 38.1 (1-1/2), B 44.5 (1-3/4), or
B 508 (2)

Size 70: B 31.8 (1-1/4), B 38.1 (1-1/2), B 44.5
(1-3/4), or ® 50.8 (2) ‘
Stroking Time

Dependent on actuator size, rotation, spring rate,
initial spring compression, and supply pressure, If
stroking time is critical, consult your Fisher sales
office

Material Temperature Capabilities
Nitrile Diaphragm: -40 to 82°C (-40 1o 180°F)
Silicone Diaphragm: -40 to 149°C (-40to 300°F)

Nitrile O-Rings: -40 10 82°C (-40to 180°F), Nitrile
O-rings are used in optional top-mounted
handwheel, adjustable down travel stop, and
adjustable up travel stop assemblies

Travel Indication

Graduated disk and pointer combination located on
actuator end of valve shatft

Pressure Connections
Standard: 1/4 inch NPT female thread
Optional: 8 1/2 or B 5/4-inch NPT female, and
B 3/4-inch NPT female thread for pipe-away vent

Mounting Positions
See figure figure 3.

Approximate Weights
Ses table 2

Additional Specifications

For casing pressure ranges and for material
identification of the parts, see the Parts List

1. Usedihis valus to doterming the maximum forque oulput ailowed. The pressureftemparalize lmits in this manual and any applicable standard or code limitation for valve should not be

exceuated.

Only personnel qualified through training or experience
should install, operate, and maintain this actuator, If
you have any questions concerning these instructions,
contact your Fisher sales office before proceeding.

Description |

The Type 1051 and 1052 diaphragm rotary actuators
are pneumatic spring-return actuators for use with
rotary-shaft controf valves. The Type 1051 actuator
can be used for on-off setvice, or it can be used for

throttling service when equipped with a valve
positioner. The Type 1052 actuator can be used for
on-off service, or it can be used for throttling service
when equipped with or without a valve positioner. The
Type 1052 actuator spring is adjustable (see figure 2),

Specifications ;
Specifications are shown in table 1. Specifications for
actuator operation, as it originally comes from the
factory, are stamped on the nameplate atlached

to the actuator. '
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SPRING

SPRING SEAT

SPRING ADJUSTER

VATA2AM.

Figure 2. Typical Type 1052 Acluator Adjustable Spring Seat

Installation

When an actuator and valve body are shlpped
together, the actuator is normally motinted on the
valve, Follow the valve body instructions when
installing the control valve in the plpehne and then
perform the procedures presented in the Loading
Connection section, If the actuator is shipped
separately or if it is necessary to mount the actuator on
the valve, perform the procedures presented in the
Actuator Mounting section. And, if the actuator

requires a pipe-away vent, or if a retrofit pipe-away kit ©

needs to be mstalled refer io the P/pe-Away Vent
sectxon

ﬂWARNING |

To avoid personal injury or property
damage caused by bursting of . :
pressure-retaining parts, be certain the
diaphragm sizing pressure does not
exceed the limits listed in table 1. Use
pressure-limiting or pressure-relieving
devices to prevent the diaphragm sizing
pressure from exceeding these limits.

Actuator Mounting

Use the following steps to connect a valve and an
actuator. Key numbers are shown in figure 8 for Type
1051 actuators and in ﬂgure 9 for Type 1052
actuators. ‘

""@WAF!_NINQ e

Perform the steps in the WARNING at
the beginning of the Maintenance
‘section to isolate the control valve and
actuater ;

Table 2. Approximate Actuaior Weights

TOP-MOUNTED

TYPE ~

SIZE PE 1051 TYPE 1052 HANDWHEEL
Kg th Kg Lb Kg Lh

0 33 53 T3 % 73 T3

60 8s | 197 | o2 | 203 | 13 24

70 | -- o] qes | e | o 47

1 Unscrew cap screws and washers (keys 34 and
63), and remove cover (key 33)

2. Refer to f igure 3 for available mountmg styles and

. positions. When mounting on a Vee-Ball Design V150,

V200 or V300 valve, check the valve manual to
determine if it is Senes B. The actuator is normally
positioned vertically with the valve in a horizontal
pipeline (see figurs 4).

- Note

Due to its weight, the' Type 1052 size 70
. actuator must be externally supported if
mounted in the horizontal position.

- 3. When mounting the actuators, make sure that the

bushing (key 67) and valve shaft are in-line so that the
bushing will slide onto the valve shaft without damage. -

4. Mount the actuator on the valve body and secure it
with the valve mounting screws. The torques for 1/2 10
1-inch shafts is 88 Nem (65 Ibfeft); for 1-1/4 to 1-1/2
inch shafts is 136 Nsm (100 Ibfeft); for 1-3/4 to 2-inch
shafts is 183 Nem (135 Ibfeft). :

Exceeding any torque requirement may - -
impair the safe operation of this actuator
by causing broken or damaged parts.

- Refer to table 3 for the boltmg iorque
requirements
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Table 3. Recommended Boliing Torgues

ACTUATOR 8I
DESCRIPTION, KEY a0 A Size
NUMBER 50 70
Size Nem | ibfest Size Nern theft Size Nem bfeft
Diaphragm Casing, 5 3/8-24 27 20 3/8-24 27 20 3/8-24 27 20
Casing to spring barre!, 7 3/8-18 41 30 3/8-16 41 30 1/2-13 102 75
Diaphragm to rod, 8
(1051) 1/2-13 34 25 3/4-10 102 75 - 102 75
Diaphragm to rod, 9 P .
(1052) 1/2-20 34 25 3/4-16 102 75 3/4-16 102 75
Rod end baaring, 16 1/2-20 34 25 5/8-18 61 45 3/4-16 10z 75
Turnbuckle to lever, 18 1/2-13 81 80 5/8-11 183 120 3/4-10 271 200
Spring b i
pring a”;; to housing, 5/16-18 23 17 7/16-14 68 50 5/8-18 68 50
Housing to yoke, 23 3/8-18 34 25 1/2-13 81 80 1/2-13 81 60
Travel stop to lever, 28 1/2-13 81 80 5/8-11 163 120 /4~10 271 200
Side of housing, 34
304/4200/PMV
00 . 3/8-16 a4 | o5 1/2-13 81 | 6o 1/2-13 81 60
NAMCO/NAMCO SW
Handwheel top, 54 1/2-20 34 25 5/8-18 34 25 34 25
Diaphragm head to
rod/Adjustable down 1/2-13 27 20 3/4-10 €8 49 - 69 51
travel stop, 54 {1051)
Diaphragm head to
rod/Adjtstable down 1/2-20 27 20 3/4-16 66 49 3/4-16 69 51
travel stop, 54 (1052)
Aod end ‘%g“'"b“k'e‘ 3/4-16-LH 102 | 75 7/8-14-LH 13 | 120 78-14-LH 163 | 120
Hand\,vhe?!4 i1o actuator, 3/8-16 41 30 Ri8-16 41 30 1/2-13 81 80

5. Screw the left-hand threaded locknut (key 58) onto
the diaphragm rod (key 10) as far as possible.

6. Screw the tumbuckle (key 57) as far as it will go
onto the actuator rod.

7. Screw the locknut (key 16) as far ag it will go onto
the rod end bearing (key 17). Thread this assembly
completely into the turnbuckle (key 57).

8. If the lever (key 27) is attached to the rod end
bearing, remove the cap screw and hex nut {(keys 18
and 19).

9. If the Type 1052 spring adjustment has been
changed, complete the Initial Setting portion of the
Type 1052 Spring Adjustrnent section before
proceeding.

10. Consult the appropriate valve instruction manual’s
Installation section for lever/valve shaft orientation
marks, and slide the lever into place (see figure 5).
Clamp with the cap screw (key 28).

11. Rotate the lever (key 27) to align with the rod end
bearing (key 17). This connection can be aided by
moving the actuator off its up travel stop with a
regulated air source and adjusting the turnbuckle
(key 57) slightly.

12. Apply sealant (key 77) or equivéleht
thread-locking compound to the threads of the cap
screw key 18).

13. Connect the lever (key 27) and the rod end
bearing (key 17) with the cap screw and hex nut (keys
18 and 19), Tighten the cap screw to the
recommended bolt torgue shown in table 3.

14, Note the valve position and direction of rotation.
Position the travel indicator (key 37) accordingly.

a. If no handwheel actuator is to be used, position
travel indicator (key 37) according to the valve
position just noted. Replace the cover (key 33), and
secure with washers and cap screws (keys 34 and
63). If holes in the cover and housing {(key.20) do
not align, temporarily loosen cap screws (key 23},
and shift the housing slightly. Do not stroke the

actuator while the cover is off. ‘

b. If a manual handwheel actuator is to be usad,
refer to the separate handwhee! actuator instruction
manual for mounting instructions,

15, Replace the cover (key 33), and secure with cap
screws and washers (keys 34 and 63), If the holes in
the cover and housing (key 20) do not align, use a
regulated air source to move the actuator slightly off
the up travel stop. If the hole alignment cannat be

prEt—

e,
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VALVE SERIES OR DESIGN VALVE SERIES OF DESIGN
i 1 MOUNTING | ACTiON() .| BALLPLUG | DISK/BALL B 85108, 853

Y ~ |ROTATIONTO| va2s0 | vis50,v200 & vaoo | SY3%° fmorationTo|  vaso soa0
R CLOSE VE0o K
: — Ao GLOSE & 9500
Right-H 2 A A A CW
ght-Hand “PDTO cow B B B ow fiﬁ .
: PDTC CCW NA
Left-Hand - b b ow :
i an PDTO cow NA c 5 CW g g
' Lefti-Hand PDTC cwW NA c NA’ NA
{Optiona)t? PDTO oW NA D NA NA m m

1. PDTG~-Push-dawn-lo-close, and PDTO~—Push-dovn-to-open. :

2, A left hand ball will be required for the 3- through 12-inch Series B and the 14-to 20 -inch, with or without aftenuaior.

STYLEA . STYLEB

rosmon 1 <{J posimion 1]

STYLED

. . b i
Ry @ 24 {4 ©
LEFT-HAND ' , o T o Y .
MOURTING: - /1 » I\ N ¢ e b
{4 S o 2}

L.
Rt N )

RIGHT-HAND MOUNTING
STYLED e STYLE C

POSITION 1 <T] ' posion 1<}

Y N
B ¥ 1
o3 HERE R

| ENNER

AIGHT-HAND
g g MOUNTING . = : " LEFT-HAND MOUNTING

NOTES:
D POSITION 118 STANDARD; POSITIONS 2 THROUGH 4
(SHOWN IN DOTTED LINES) ARE ALTERNATIVES,

Figure 3. Mounting Siyles and Positions for the Type 1051 and 1052 Actuator

obtained in this manner, temporaﬁly loosen the cap flow direction in all valve applications before installing
screws {(key 23), and shift the housmg slightly. Do not the valve in the pipeline (see figure 4) Refer fo. the

stroke the actuator while the cover is off. approprlate valve bulietin,

16. Follow the instructions given in the Turnbuckle
Adjustment section before proceeding {o the Load/ng
Connection section.

, Note
~ Valve Flow Di lrectton EERRSE : Observe ali warnmgs and cautions
- Valve construction can change the flow direcnon for a provided in the appropriate valve i
control valve assembly. It is important to observe the “instruction manual Installation section.
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34.9
] (m/s)f“‘
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1
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13267708
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Flgure 4. Lever Operating Clearance

Loading Connection

1. Connect the loading pressure piping to the
pressure connection in the top of the diaphragm
casing.

a. For size 40 through 60 actuators: Run either
1/4-inch pipe or 3/8-inch tubing between the
1/4-inch pressure connection and the instrument.

b. For size 70 actuators: Run either pipe or tubing
between the pressure connection and the
instrument. If necessary, remove the 1/4-inch
bushing inthe pressure connection to increase
connection size.

2. Keep the length of pipe or tubing as short as
possible to avoid transmission lag in the control signal.
If an accessory (such as a volume booster or a valve
positioner) is used, be sure that the accessory is
properly connected to the actuator, If a valve
positioner is part of the assembly, the pressure
conneaction to the actuator will normally be made at the
factory.

3. When the control valve is completely installed and
connected to the instrument, check for correct action
(air-to-open or air-to-close) to match the controlling
instrument. For successful operation, the actuator
stem and valve shaft rmust move freely in response to
the loading pressure change on the diaphragm.

Adjustment

Turnbuckle Adjustment

Correct turnbuckle adjustment ensures that the vaive
is correctly closed when the actuator is against its
travel stops. The turnbuckle adjustment is the only
adjustment necessary on the Type 1051 actuator. Key
numbers are shown in figure 8 for Type 1051 actuators
and in figure 9 for Type 1052 actuators.

For accurate adjustment to the zero-degree valve digk
or ball position, remove valve from pipeline. Refer to
the valve instruction manual for instructions.

A regulated air supply will be required to stroke the
actuator. Refer to table 4 for the sizes of the three
open-end wrenches required for this procedure,

Table 4. Wrench Size Required for Turbuckle
Adfustrnent, Inches

ACTUATOR TURN- LOWER UPPER
BUCKLE | LOCKNUT | LOCKNUT
Type Size (KEYS7) | (KEY16) | (KEY 58)
0571 & 40 11/ 34 1178
1052 60 1516 15418 1-5/18
1052 70 1-5/16 1178 1-5/16

1. Remove the access plate (key 58). Also remove the
machine screws (key 60y, if present.

Note

For the most accurate adjustment of the
actuator, do not remove cover {key 33)
during this procedure,

2. Loosen the lower locknut (key 16).

3. Make sure the actuator housing (key 20) is clear of
any tools or other instruments that couid obstruct the
actuator stroke path. Pressure the diaphragm casing
enough to stroke the actuator down so that the
left-hand threaded upper locknut {key 58) is accessible
through the access opening. Loosen the locknut.

4. Consult the appropriate valve instruction manual for
determining the closed position of the valve. Then use
one of the following:

a. Push-down-to-close—Slowly stroke the
actuator to the down travel stop. Adjust the
turnbuckle (key 57) until the valve is in the closed
position. Lock this adjustment with the left-hand
threaded locknut (key 58). Stroke the actuator to
the mid-travel position, and tighten the locknut
{(key 18).

b. Push-down-to-open—Release all pressure
from the diaphragm casing, making sure the
diaphragm is against its up travel stop. Be sure that
the optional handwheel is adjusted 1o its topmost
position so that the zero position of the actuator
and valve can be reached simultaneously. Check
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the valve posmon Stroke the actuator so the
turnbuckle (key 57) is accessible through the
access opening. Adjust the linkage. Release
pressure 1o the actuator, and check the new

~adjustment. Continue this procedure until the valve
is in the closed position when the actuator is resting
on its up travel stop. Stroke the actuator to the
mid-travel position, and tighten locknut (key 186).
Stroke the actuator, and tlghten left-hand threaded
locknut (key 58). -

5. Replace the access plate (key 59).

6. Loosen the self-tapping screws (key 38), adjust the
travel indicator (key 27), and re- ttghten the seif- iappmg
screws.

Type 1052 Sprmg Adjustment

Initial Setting

The Type 1052 nameplate specxf es-an initial spring
setting, which is the initial settmg ad;usted into the
actuator spring. Initial setting is the casing pressure at
which the diaphragm and diaphragm rod begin to
move away from the up travel stop with the actuator
disconnected from the valve. (With the actuator
connected to the valve and pressure applied o the
valve, a higher pressure will be requ&red to start
actuator travel). :

The initial setting was selected {based upon the
service conditions specified when the actuator was
ordered) so that, when the actuator and valve are in
service, the valve will seat properly and full travel will
be obtained within a diaphragm casing range of 0 to
1.2,0102.3,0102.8,0r 0to 3.8 bar (D to 18, 0 to 33,

0 to 40, or 0 to 55 psig) depending on specific actuator

size and construction.

if the actuator has been disassembled or if the spring
adjustment was changed, and it is desired to match
the initial setting stated on the nameplate, make sure
the rod.end bearing (key 17, figure 8 or 9) has been
disconnected from the lever (key 27, figure 8 or 9).
Adjust the spring so that the diaphragm rod just starts

-1o travel at the spring set pressure speciﬁed onthe.
nameplate. .

Be sure the rod end bearing does not hit the lever as
the diaphragm and diaphragm rod move away from
the up travel stop. To adjust the spring, insert a round
‘rod into.one of the holes in the lower bearing seat (key
78, figure 9). Hole diameter is 8.5 mm (3/8-inch) for
size 40 actuators,; 15.9 mm (5/8-inch) for size 60
actuators, and 10.1. mm (3/4-inch) for size 70
actuators: Rotate the bearing seat to move it

toward the casing to increase initial setting or away
from the casing to decrease initial semng (keys 1

and 2 figure 9) :

Stroking Range

The initial spring setting listed on the nameplate has
been determined to be the op‘nmum setting, and it is
not recommended to make spring adjustiments that will
cause this value to change or be exceeded. For
push-down-to- -open valve action, the initial spring
settmg is the maximum allowable to provide the
maximum spring closing force. Any increase of this
setting will over-stress the spring at full travel. For
push-down-to-close valve action, the initial spring set

* has been determinad to.be the optomum balance

between the air to close and the sprmg to opan

_breakout torque.

If the Type 1052 actuator is to be changed from one
valve aclion to another (i.e., push-down-to-close to
push-down-to-open), first, refer to the table for key 11
in the Parts List section to determine the proper initial
spring settmg, then, adjust the unit-according to the
procedures in the Initial Settings portion of the Type
1052 Spr/ng Adjustment section.

Prmcsp!e of Operation

The diaphragm rod moves down as loading pressure
is increased on top.of the dlaphragm As the loading .
pressure is decreased, the spring foroes the
diaphragm rod upward

The spring and diaphragm have been selected to meet
the requirements of the application and, in service, the
actuator should produce full travel of the valve with the
diaphragm pressure as indicated. on the nameplate.

Consult the separate positioner instruction manual for
actuator pnnc:ple of operat:on with posmoner

Maintenance :

Actuator parts are subject to normal wear and must be
inspected and replaced as necessary. The frequency
of inspection and replacement depends upon the

‘seventy of service conditions. Key numbers are shown
“in figure 8 for Type 1051 actustors and in ﬁgure g for

Type 1052 actuators ’ i

. Avoid personal injury or property
damage from sudden release of process
pressure or uncontrolled movement of
parts. Before performing any -
maintenance operations:

e Always wear protective gioves,
clothing,; and eyewear when performing
any maintenance’ operanons to avo:d

- ‘personal injury. : ~

" e Disconnect any operating fines
vprowdmg air pfessure, electric power, or
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a control signal to the actuator. Be sure
the actuator cannot suddenly open or
close the valve. ‘

® Use bypass valves or completely
shut off the process to isolate the vaive
from process pressure, Relieve process
pressure from both sides of the valve,
Drain the process media from hoth sides
of the valve,

® Vent the power actuator loading
pressure and relieve any actuator spring
precompression.

® Use lock-out procedures to be sure
that the above measures stay in effect
while you work on the equipment.

® The valve packing box may contain
process fluids that are pressurized, even
when the valve has been removed from
the pipeline. Process fluids may spray
out under pressure when removing the
packing hardware or packing rings, or
when loosening the packing box pipe

plug.

Disassembly

The following procedure describes how to completely
disassemble the actuator. When inspecting and
replacing parts, perform only those steps nacessary to
accomplish the repair,

Do not, under ordinary circumstances, remove the cap
screws (keys 7, 8, and 21) at this time. Use the
following disassembly steps if removal is necessary.

 CAUTION

Cap screw (key 18) must be disengaged
from the lever (key 27) before removing
the diaphragm casing (key 1). Failure to
do so will allow the spring
precompression to rotate the valve
beyond its fully open or closed position.
This could cause damage to the valve
componenis and/or seal,

1. Perform the steps in the WARNING at the
beginning of the Maintenance section to isolate the
control valve and actuator.

2. Remove the tubing or piping from the top of the
actuator.

3. Remove the positioner, if used. If necessary, refer
1o the positioner instruction manual for removai
instructions.

4. Unscrew the cap screws and washers {keys 34
and 63), and remove the cover (key 33),

5. Remove the retaining ring (key 30), and slide the L
hub (key 29) from the cover. If hecessary, remove the
travel indicator (key 37) from the hub {key 29).

6. Inspect, and if necessary, replace the cover
bushing (key 31). Remove the travel indicator scale
(key 35) by removing the self-tapping screws (key 36).
Press the bushing out of the cover {key 33).

7. Remove the cap screw and hex nut (keys 18
and 19).

8. Make note of the lever/valve shaft orientation, and
then loosen the cap screw (key 28).

CAUTION

When removing the actuator from the
valve, do not use a hammer or similar
tool to drive the lever (key 27) off the
valve shaft. Driving the lever could
damage internal valve parts, On some
valve lypes, driving the lever off the
shaft could move the valve disk or ball
and bearings away from the centered
position, causing subsequent damage to
valve parts as the valve is operated.

If necessary, use a wheel pullerto
remove the lever. It is okay to tap the ’
wheel puller screw lightly to loosen the

lever, but hitting the screw with

excessive force could also damage valve

parts or disrupt the centered position of

the valve disk and bearings.

8. Rotate the handwheel (if one is used)
counterclockwise until the handwheal is not
compressing the spring (key 11).

To avoid personal injury from
pre-compressed spring force suddenly -
thrusting the upper diaphragm casing
{(key 1) away from the actuator, relieve
Type 1052 spring compression, or
carefuily remove Type 1051 casing cap
screws before proceeding further.

10. To relleve spring compression:

a. For Type 1051 actuators:

e Loosen, but do not remove, all casing cap screws
and hex nuts (keys 5 and 6). Make sure there is no
spring force to the upper diaphragm casing:
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e Unscrew and remove the cap screws and hex
nuts (keys 5 and 6), and then remove the upper
diaphragm casing and the diaphragm (key 3).

b. For Type 1052 actuators:

e Insert a round rod into one of the holes in the
lower bearing seat (key 73). Use the rod to rotate the
fower bearing seat, and move it away from the
actuator casings. Continue rotating the lower bearing
seat until spring compression is completely removed.
Rod hole diameter is 9.5 mm (3/8 inch) for size 40
actuators, 15.9 mm (5/8 inch) for size 60 actuators,
and 19.1 mm (3/4 inch) for size 70 actuators.

e Unscrew and remove the cap screws and hex
nuts (keys 5 and 6), and then remove the upper
diaphragm casing and the diaphragm (key 3).

11. Removing the diaphragm plate (key 4):
a. For Type 1051 actuators:

e Pull the diaphragm plate (key 4) and attached
parts out of the actuator. The spring (key 11),
diaphragm rod (key 10, cap screw (key 9), spring seat
{key 13), hex nut (key 58), turnbuckle (key 57), hex nut
{key 16), and rod end bearing (key 17} will be attached
to the diaphragm head ‘assembly.

® The diaphragm plate (key 4) may be wedged
against the diaphragm rod (key 10), thereby
preventing the spring compression from being relieved
as the cap screw (key 9) is loosened. :

Dislodge the diaphragm plate (key 4)
from the diaphragm rod (key 10) before
completely removing the cap screw (key
9). Failure to check for this condition -
could cause personal injury due 1o the
sudden release of spring compression.

¢ Dislodge the diaphragm plate (key 4) from the
diaphragm rod (key 10) by loosening the cap screw
(key 9) one full turn and'tapping the underside of the
diaphragm plate until it follows the cap screw as it is
being removed. Failure 10 check for this condition
before completely removing the cap screw (key 9)
could cause personal injury due to the sudden release
of sprmg compressuon :

‘& Slowly remove the cap screw (key 9) while
making sure that the diaphragm head assembly.is
following the cap screw disassembly. Note—Make
sure that spring load is zero before the cap screw is

completely removed. If necessary, separate the
remamlng parts of the assembly.

b. For Type 1052 actuators:
" {1.) Remove the rod end bearing (key 17), the

_hex nut tkey 16), turnbuckle (key 57), and the hex nut

(key 58) from the diaphragm rod (key 10).

(2.} Pullthe diaphragm plate (key 4) and
attached parts out of the actuator. Then remove the
cap screw (key 9) to separate the dxaphragm plate and
the diaphragm rod.

. {8:) Proceed as appropnate

® For Size 40 and 60 actuators: Remove the
actuator spring (key 11) from the actuator. [ itis
necessaty to remove the adjusting screw (key 74) from
the spring barrel during this procedure, heat the hase
of the adjusting screw 10.177°C.(350°F) long enough
for the thread-focking compound tkey 77) to lose its
holding strength. Then, unscrew the adjusting screw
from the spring barrel. If the spring seat and the lower
bearing seat (keys 13 and 73} are to be replaced,
unscrew the lower bearing seat from the adjusting
screw, and then remove the thrust bearing and the
bearing races (keys 71 and 72) from the lower beanng
seat.

® For Size 70 actuators: Remove the actuator
spring (key 11) from the actuator. Remove the cap
screws (key 21) then, remove the spring barrel (key
12} from the actuator housing. If it is necessary to
remove the spring adjustment parts, loosen the set
screw (key 75), and unscrew the spring adjusting
screw (key 74) from the spring barrel (key 12).

12, Unscrew the cap screws (key 23), and remove the
actuator housing assembly {key 20).

13. ‘Unbolt the mounting yoke (key 22) from the valve.

14. Check the bushing (key 67) in the mounting yoke.
Press out and replace the bushing if necessary.

Assembly

This procedure assumes that the acluator was
completely disassembled. If the actuator was not
completely disassembled, start these instructions at
the appropriate step. This procedure also assumes
that the valve is removed from the pipeline for ease in
actuator assembly and adjusiment,

Key numbers are shown in figure 8 for Type 1051
actuators and in figure 9 for Type 1052 actuators.
1. Installing the spring barrel (key 12):

a. For Type 10571 acluators: Place the spring barrel
onto the housing (key 2). Secure the spring barrel
with cap screws (key 21) Tighten the cap screws (6]
the torque va!ue shown in table 3. ,
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b. For Type 1052 actuators: if the spring barrel
(key 12) was removed from the housing (key 20),
align the spring barrel to the housing as described
below to ensure that the offset hole in the base of
the spring barrel will be located properly.

® For Size 40 and 60 actuators: Note that one of
the accessory mounting bosses on the spring barrel is
closer to the diaphragm end of the spring barrel. Place
the spring barrel onto the housing with the upper boss
(the one closer to the diaphragm end) on the same
side as the boss losated on the housing (see figures 8
and 9). This ensures proper positioning of the offset
hole. Secure the spring barrel with cap screws (key
21). On final assembly, tighten the screws to the
torgue value shown in table 3.

® For Size 70 actuators: The spring barrel need not
be aligned in any particular position when placing it on
the housing,

2. It the bushing (key 67) was removed, press in the
new bushing. The end of the bushing should be flush
with the bottom of the recess in the mounting yoke
{key 22).

3. Slide the mounting yoke over the valve shafl, and
secure it to the valve with the valve mounting cap
SCrews.

4. Tighten the valve mounting cap screws to the
bolting torque listed in step 6 of the Insiallation
procedures. Exceeding any torque requirement may
impair the safe operation of the actuator.

5. Refer to figure 4 for the desired orientation of the
housing (key 20). Secure the housing to the mounting
yoke with cap screws (key 23).

6. Coat with Lubriplate MAG-1 (key 93) or equivalent
lubricant on the cap screw threads {key 9), and the
tapered end of the diaphragm rod (key 10).

7. Proceed as appropriate:

a. For Type 1051 actuators (see figure 8)

® Assemble the diaphragm rod, spring seat {key
13}, spring (key 11), and diaphragm plate {key 4), and
secure with the cap screw (key 9). Tightening the cap
screw will compress the spring. Be certain the tapered
end of the diaphragm rod is seated in the
corresponding hole in the diaphragm plate, that the
spring is seated in the spring seat, and that the cap
screw is tightened to the torque specified in table 3.

e Install the hex nut (key 58), turnbuckle (key 57),
hex nut (key 16), and rod end bearing (key 17) onto
the diaphragm rod.

® Be certain the travel stops (key 8) are located as
shown in figure 5.

¢ Install the diaphragm plate and attached parts
into the actuator.

® Be sure the warning nameplate {key 56) is in
place. install the diaphragm (key 3) and the upper
diaphragm casing (key 1). Install the cap screws and
hex nuts (keys 5 and ). Tighten the cap screws
evenly in a crisscross patiern to compress the spring
and secure the upper diaphragm casing. Refer to table
3 for torque values.

b. For Type 1052 actuators (see figure 8):

® For actuator designs without a set screw tkey 75)
in the spring barrel (key 12): if the adjusting screw and
attached parts were removed, first clean and then
lubricate the upper threads of the adjusting screw (key
12) with a lubricant (key 76) or equivalent as shown in
figure 10. Install the lower bearing seat (key 73), the
thrust bearing (key 71), the thrust bearing races (key
72), and the spring seat (key 13) onto the adjusting
sCrew.

e First, clean and then coat the lower end of the
adjusting screw with sealant (key 77) or equivalent
thread-locking compound as shown in figure 9, and
install the entire assembly into the spring barrel (key
12). Let the adjusting screw stand undisturbed for at
least two hours after installation to aliow the
thread-locking compound to cure.

“cauton

Apply lubricant to the upper threads and
thread-locking compound to the lower
threads of the adjusting screw. Do not
overlap the coat of lubricant with the
coat of thread-locking compound since
this will adversely affect the
performance quality of both substances.

& For actuator designs with a set screw tkey 75), it
the adjusting screw (key 74) and attached parts were
removed, lubricate the threads of the adjusting screw
with the lubricant (key 76) or equivalent. Instal] the
lower bearing seat (key 73), the thrust bearing (key
71), the thrust bearing races (key 72), and the spring
seat (key 13) onto the adjusting screw. Install this
assembly into the spring barrel (key 12). Secure the
adjusting screw with the set screw (key 75).

8. Coat the tapered end of the diaphragm rod (key 10)
and the threads of the cap screw (key 9) with the
lubricant (key 76) or equivalent. Bolt the diaphragm
plate to the diaphragm rod, '

iz
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SIZE 40

SIZEGOAND 70 -

Figure 5. Tra vel Stop Orientation

8. Be certain the travel stops (key 8) are located as -
shown in figure 5.

10. Install the spring (key 11) mto the spring barrel.
Install the diaphragm plate and diaphragm rod into the
actuator. Attach the hex nut (key 58), turnbuckle

(key 57), hex nut (key 16}, and rod end bearing

{key 17) to the diaphragm rod. " ‘

11. Installing the diaphragm:

@ Place the upper disphragm casing (key 1) onio
the lower diaphragm casing (key.2), If necessary,
rotate the lower bearing seat (key 73) so that the
upper diaphragm casing trave! stop will-not contact the
diaphragm when the casing cap screws and nuts (key
5 and 6) are tughtened

. @ Secure the upper diaphragm casing with the cap
screws and hex nuts (keys 5 and 6). Be sure the
warning namsplate is in place on the casing. Tighten
the nuts on the cap screws to the torque value shown
in table 3. ‘

12. For Type 1052 actuators, complete the Initial
Setting portion of the 1052 Spnng Adjustment section
hefore proceeding.

*18. Refer to the appropriate valve instruction manual

for leverfvalve shaft orientation marks, and sfide the

lever {key 27) into place; see figure 5 for correct lever

operating clearance. Clamp with the cap screw

{key 28, figure 9).

14. Rotate the lever (key 27) to ahgn with the rod end
bearing (key 17). This connection can be aided by =
carefully strokmg the actuator off its up travel stop with

. aregulated air source.

15, Apply sealant (key 77) or equivalent k
thread-focking compound to the threads of the cap

screw (key 18)

© 16, Connect the lever (key 27) éhd the rod end

bearing (key 17) with the cap screw and hex nut (keys

~ 18 and 19). Tighten the nut on the cap screw {see
- table 3).

“17. Coat the bearing surfaces of the hub tkey 29), and

cover {key 33) with lubricant (key 76) or equivalent:

- “Install the bushing (key 31) and hub.into the cover.

Secure with the retaining ring (key 30).-

© 18. Install the travel indicator scale (key 35), and
_ secure it with the self-tapping screws (key 36). Then

install the travel indicator (key 37), and secure it w;th
the self-tapping screws (key 38). ‘

. 19. Note the valve disk or ball position, and dnrec’uon
- of rotation. Position the travel mdxcator (key 37)

accordingly. -

°20. Replace the cover (key 33), and secure with cap

screws and washers (keys 34 and 63). if the holes in

- the cover and housing (key 20) do not align, use a

regulated air source to move the actuator slightly off
the up travel stop. If hole alignment cannot be .

~obtained in this manner, temporarily loosen cap
" screws (key.23), and shift the housing slightly. Do not

stroke the actuator while the cover is off.

21. If a valve positioner is to be used, consult the

separate valve positioner mstruction manual for proper
positioner installation. . :

22. Follow the instructions in the Turnbuck/e
Adjustment secnon :

~ Changing Actuator Mounting

, The actuator is normally positioned vertically in a-

horizontal pipeline. However, four mounting styles and -

“four positions for each style are possible (see figure 4).

1
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Note

Due to its weight, the Type 1052, size 70
actuator must be externally supported if
mounted in the horizontal position.

Correct lever/valve shatt positioning is important to
ensure proper valve action. Consuit the appropriate
valve instruction manual,

Style A is right-hand maunted, while style D is
left-hand mounted. In all other ways, the styles A and
D are identical.

Style B is right-hand mounted, while style Cis
left-hand mounted. In all other ways, the styles B and
C are identical.

Use the following procedure along with figures 8
and 9, for key number refarences, to convert from
styles A and D to styles B and C or visa versa or to
change the mounting position.

1. Perform the steps in the WARNING at the
beginning of the Maintenance section to isolate the
control valve and actuator.

2. Remove the tubing or piping from the top of the
actuator,

3. Remove the cover (key 33) by unscrewing and
removing the cap screws and washers (keys 34 and
83).

4. Unscrew cap screw (key 18). Loosen cap screw
(key28).

When removing the actuator from the
valve body, do not use a hammer or
similar tool to drive the lever {key 27) or
actuator off the valve shaft. Driving the
lever or actuator could damage internal
valve parts. On some valve types,
driving the lever (key 27) could move the
valve disk and bearings away from the
centered position causing subsequent
damage to valve parts.

if necessary, use a wheel puller to
remove the lever, It is okay to tap the
wheel puller screw lightly to loosen the
lever, but hitting the screw with
excessive force could also damage valve
patts or disrupt the centered position of
the valve disk and bearings.

5. if changing styles,

® Unscrew cap screws (key 23), and remove the
actuator housing (key 20) from the mounting yoke
(key 22).
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® Rolale the housing 180 degrees, maintaining the
appropriate position (1, 2, 3, or 4), and place the
actuator onto the mounting yoke (key 22).

8. If changing positions, unscrew cap screws
(key 23), and rotate the actuator housing to the
desired position,

7. Secure actuator housing (key 20) to the mounting
yoke (key 22) with cap screws {key 23). Consult
table 3 for appropriate bolt torques,

8. Consult the appropriate valve instruction manual for
lever/valve shaft orientation marks, and slide the lever
{(key 27) into place; see figure 5 for correct levar
op)erating clearance. Clamp with the cap screw (key
28).

8. Rotate the fever (key 27) to align with the rod end
bearing (key 17). This connection can be aided by
stroking the actuator off its up travel stop with a
regulated air source.

10. Apply sealant (key 77) or equivalent
thread-locking compound to the threads of the cap
screw (key 18).

11. Connect the lever (key 27) and the rod end
bearing (key 17) with the cap screw and hex nut (keys
18 and 19). Tighten cap screw to the recommended
bolt torque shown in table 3. This connection can be
aided by stroking the actuator from its up travel stop
with a regulated air source. :

12. Note the valve position and direction of rotation,
Position the travel indicator (key 37) accordingly.
Replace the cover (key 33), and secure it with cap
screws and washers (keys 34 and 63).

@ Ifthe holes in the cover and housing (key 20) do
not align, use a regulated air source to move the
actuator slightly off the up travel stop.

# If hole alignment cannat be obtained in this
manner, temporarily loosen cap screws (key 23} and
shift the housing slightly. Do not stroke the actuator
while the cover is off. ‘

13. Follow the instructions given in the Turnbuckle
Adjustment section.

Top-Mounted Handwheels and
Adjustable Travel Stops

Principle of Operation for Hahdwheets

Note

Iif repeated or daily manual operation is
expected or desired, the unit should be
equipped with a manual handwheel
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actuator. Refer to the separate manual
handwheel actuator instruction manual
for mounting instructions.

Top-Mounted Handwheel Assembly is attached to a
special upper diaphragm casing (key 1, figures 8

and 9) with cap screws (key 141, figure 10). A hex nut
(key 187, figure 11) locks the handwheel in position.
Turning the handwheel (key 51, figure 10) clockwise
into the upper diaphragm casing forces the pusher
(key 135, figure 10) against the diaphragm and
diaphragm plate (keys 3 and 4, figures 8 and 9) to
compress the spring (key 11, figures 8 and 9) and

-~ move the diaphragm rod downward.

Turning the handwheel counterclockwise allows the
actuator spring to move the diaphragm rod upward.

e If the valve is push-down-to-close, full opening
can be restricted by positioning the handwheel at the
desired position. :

¢ If the valve is push-down-to-open, full closing of
the valve can be restricted by use of the handwheel.

Adjustable Up Travel Stop (figure 11) limits the
actuator stroke in the upward direction, To make
adjustments, first relieve actuator loading pressure
before removing the closing cap (key 187) asitis a
pressure retaining part. Remove the closing cap (key
187). Also, for size 70 actuators, the hex nut (key 137)
‘must be loosened. Then turn the stem (key 133) '
clockwise into the diaphragm case to move the
actuator stem downward ‘or counterclockwise to allow -
the spring to move the actuator stem upward; :

e lf the valve has push-down-to-close action; full
opening can be restricted by the position of the
adjustable travel stop. Or, ‘

o If the valve has ’push-dOWn%o-open action, full
closing can be restricted by the position of the
adjustable travel stop, :

For size 70, tighten the hex nut and replace the.closing -

cap after adjustment.

Adjustable Down Travel Stop (figure 12) limits the
actuator stroke in the downward direction. To make
adjustments, first relieve actuator loading pressure

before removing the closing cap (key. 187) as itis a

- pressure retaining part. Remove the closing cap

(key 187). Loosen the hex jam nut (key 189) and either
turn the hex nut (key 83 for size 40 and 70 actuators;
or key 54 for size 60 actuators) down on the stem (key
133) to limit travel, or up on the stem to allow more. .
travel. Lock the jam nut against the hex nut,and -

replace the closing cap after the adjustment has been

rmade.

Handwheel Maintenance and Adjustable
Travel Stop

It loading pressure seems to be leaking from either the
handwheel or adjustable up stop, the O-rings (key 138
and 139, figures 10 and 11) may need replacement. If
the adjustable down stop leaks, the O-ring (key 139,
figure 12) may need replacement or possibly the
closing cap (key 187, figure 11) is not tight, To tighten
the closing cap, apply a good grade of thread sealant
to the closing cap threads. \

For ease of operation, the stem threads (key 133,
figures 10,11, and 12) may need an occasional
application of lubricant (key 241) or equivalent. A
grease fitting (key 169, figures 10 and 11) is provided
for this purpose in the size 70. The size 70 may also
need to have the thrust bearing (key 175, figures 10
and 11) packed with lubricant (key 241) or equivalent.
Travel stops for the smaller casings can be lubricated
between the stem and pusher (key 135, figures 10
and 11) with the lubricant (key 241) or equivalent,

The following disassembly procedures are separated
where appropriate between the top-mounted .-
handwheel and adjustable up travel stop assemblies
{figures 10 and 11) and the adjustable down travel
stop assembly {figure 12}, ' ,

1. Perform the steps in the WARNING at the

.- beginning of the Maintenance section 1o isolate the
.- control valve and actuator. o

2. Remove the tubing or pipe from the handwheel
body (key 142, figures 10, 11, and 12). :

To avoid personal injury from the -
pre-compressed spring force thrusting

. the upper diaphragm casing (key 1, -
figures B and 9) away from the actuator,
either relieve Type 1052 spring.
compression, or carefully remove Type
1051 casing cap screws by following the

“instructions that are referenced in the

steps below before removing the casing.

3. Relieve all actuator spring compression by

. following the procedures presented in the Disassembly
portion of the Maintenance section. Then, rotate either
the handwheel (key 51, figure 10) or the travel stop
stem (key 133, figures 11 and 12) counterclockwise
unti the handwheel or travel stop assembly is no
longer compressing the spring. :
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_ CAUTION

For Type 1051 actuators with edisc
valves and push-down-to-open action,
the cap screw (key 18, figure 8) shouid
be disengaged from the Jever (key 27,
figure 9) before removing the diaphragm
casing (key 1, figure 8) as specified in
the following steps. Failure to do so will
allow the spring precompression to
rotate the valve beyond its closed
position.  This could cause damage to
the valve seal, seat, or other valve
components.

4. Proceed as appropriate:
For Adjustable Up Travel Stops:

a. Remove the upper diaphragm casing (key 1,
figures 8 and 9) by following steps 1,3,7,9, 10,
and 11 of the Disassembly portion of the
Maintenance section,

b. Remove the cap screws {(Key 141, figures 10
and 11), and separate the assembly from the upper
casing.

c. Loosen the locknut (key 137, figure 10, or
remove the closing cap (key 187, figure 11).

d. Turn the stem (key 133, figures 10 and 11)
clockwise out of the valve body. On handwheel
assemblies, the cotter pin and hex nut {keys 247
and 54, figure 10) will have to be removed so that
the handwheel (key 51, figure 10} and locknut can
be taken off the stem first,

. Remove and inspect the O-rings {keys 138 and
139, figures 10 and 11); replace them if necessary.

f. To complete disassembly:

For sizes 40 and 60: Drive out the groove pin
(key 140, figures 10 and 11), and slide the pusher (key
135, figures 10 and 11) off the stem.

For size 70: The pusher unit is held to the stem
by a retaining screw (key 174, figures 10, 11 or 12).
Removing the retaining screw and pusher exposes the
thrust bearing (key 175, figures 10 and 11) for
inspection.

For Adjustable Down Travel Stops:

Key numbers are shown in figure 12 unless otherwise
noted, For ease of operation, the stem-(key 133)
threads may need an occasional application of
lubricant.
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a. Remove the closing cap (key 187), and unscrew
the jam nut and hex nut (keys 189 and 63 for size
40 and 70 actuators: or keys 189 and 43 for size 60
actuators) off the stem (key 183).

b. Remove the upper diaphragm casing (key 1,
figures 8 and 9) and travel stop body (key 142) by
following steps 1, 3, 7, g, 10, and 11 of the
Disassembly portion of the Actuator Maintenance
section.

¢. Unscrew cap screws (key 141), and remove the
body from the diaphragm case.

d. Check the condition of the O-ring (key 139), and
replace it if necessary,

e. Loosen the hex nut (key 54), and then unscrew
the travel stop stem (key 133) out of the actuator
stem. The lower diaphragm plate (key 82) can now
be removed and the rest of the actuator
disassembled.

5. Reassemble by reversing the order of the
disassembly steps, being sure to apply lubricant as
previously mentioned and as shown by the lubrication
boxes (key 241) in figures 10 and 11. For size 70
handwheels or up travel stop assemblies, coat the
threads of the retaining screws (key 174, figures 10
and 11) with sealant (key 242) or equivalent
thread-locking compound.

6. Readjust the spring to obtain the appropriate travel
stop restriction by following the steps in the Top
Mounted Handwhee! Assembly section, and then
return the unit to operation.

Locking Mechanism

Refer to figure 6 when installing, operating, and
locking the mechanism. Key numbers are shown in
figure 6 unless otherwise noted.

Installing the Locking Mechanism

1. Perform the steps in the WARNING at the
beginning of the Maintenance section to isolate the
control valve and actuator.

2. To add the locking mechanism to an existing
actuator, purchase the required parts from Fisher. The
required parts are the locking mechanism and a
modified actuator housing.

3. To remove old housing, use the Disassembly
procedures in the Maintenance section,

4. Attach the mounting plate (key 123) to the modified
housing (key 20) as shown In figure 6. Attach it with
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‘ Figure 6, Actuator Locking Mechanism

the cap screw (key 128). Make sﬁre the hole in the

_center of the mounting plate lines up with the large

tapped hole in the housing.

5. Make sure the jam nut (key 128).is threaded onto
the threaded bolt before threading it into the housing.

6. After the bolt is threaded into the housing, install
the groove pin (key 127) into the end of the bolt. (Note:
The groove pin will prevent the threaded bolt from
being totally un-threaded from the actuator housing.)

7. Make sure that the bolt is not'threaded ih so far that
it will interfere with re-assembly of the actuator.

8. Reassemble actuator using the Assembly
procedure in the Maintenance section.

9. Make sure the actuator diaphragm rod is retracted
fully. This will be the locked position of the valve. For a
push-down-to-close valve and actuator, the vaive will
be fully open when locked. For a push-down-to-open

valve and actuator, the valve will be fully closed when

locked,

10. Screw the threaded bolt into the housing until it
contacts the head on the lever cap screw {see
figure 6). , : ‘

11, Insert the padiock (not furnished by Fisher) to
connect the mounting plate (key 123) with the lower

- locking disk on the mounting plate assembly (key 124).
You might have to back off the lower locking disk a
slight amount to line up the holes for the padiock.

Note

In the larger sized actuators, the layers

of the mounting plate assembly may be
far enough apart that you will need to

purchase a padlock with a longer loop,

Do not attempt to force the layers closer
“to fit a small looped padiock.

12. Tighten the jam nut (key 128) against the
mounting plate. o N

Operating the deking Mechanism

- To Unlock the Actuator

1. Remove the padlock. Loosen the jam nut .

(key 128), and unscrew the threaded bolt until it is

gtopped by the groave pin (key 127) in the threaded
olt. s

Note

For normal operation of the actuator, the
threaded bolt must be unscrewed far.

- enough so that the actuator lever will not
‘contact the bolt in normal actuator
operation. , ‘

2. youare gding 1o leave the bolt threaded into the

housing, lock it by tightening the jam nut (key 128)
against the mounting plate so that if cannot be
screwed into the housing and interfere with normal
actuator operation.

To Lock the Actuator _

1. Make sure the actuator diaphragm rod is retracted
fully. This will be the locked position of the valve, For a
push-down-to-close valve and actuator, the valve will
be fully open when locked. For a push-down-to-open
valve and actuator, the valve will be fully. closed when
locked. ‘ ‘

2. Maké sure the jam nut (key 128) is loose. Screw

the threaded bolt into the housing until it contacts the
head on the lever cap screw (see figure 6).

' 3. Rotate the threaded bolt until one of the holes in

the lower locking disk (which is welded to the bolt) is in
line with the hole in the mounting plate (key 123).

~ Tighten the jam nut against the mounting plate.

4. Lock the plate and disk together with a padiock.

{The padiock is not furnished by Fisher.)
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Pipe-Away Vent

Some applications require venting of gas from the
rotary actuator housing. The 3610 Series positioners
vent into the actuator housing, and from there, the gas
has numerous avenues of escape,

Note

This modification is NOT intended to be
a leak-proof or pressure-tight design. It
is intended to aid in containing the gas
that vents from the positioner and aliow
for connection of piping to carry it away.

Take care that an adequate vent pipe size is used.
This is particularly important with the larger size
actuators thal have fast stroking speed requirements.
In these situations, large quantities of gas can be
vented very quickly through the positioner, and
adequate pipe-away capability must be obtained, Keep
the vent piping as short as possible with few bends.

Refer to the Disassembly and Assembly steps in the
Maintenance section to gain access io the following
parts. Key numbers are shown in figure 7 unless
otherwise noted.

Bushings—Remove the mounting yoke bushing (key
67), and the end plate cover bushing (key 31, figures 8
and 9). Replace them with the pipe-away vent parts,
as shown in figure 7. The mounting yoke bushing (key
132) is a two-piece bushing with an O-ring (key 133),
The end plate cover completes the assembly with a
two-piece bushing (key 134) with an O-ring (key 135).

Travel Indicator—A gasket (key 136) is placed under
the travel indicator plate. Remove the indicator plate
(key 37, figures 8 and 9), install the gasket {(key 136)
as shown in figure 7.

Access Plate Assembly—A modified metal access
plate assembly tkey 137) is provided with a 3/4-inch
NPT vent connection as shown in figure 7. i the
actuator had a plastic access plate, it will be necessary
to drill and tap the actuator housing 1o install the
machine screws (key 138) as shown in figure 7. Use
the drilling and tapping pattern shown in figure 7, or
use the hales in the access plate as a tamplate to
mark holes,

When finished with all maintenance procedures
requiring the access plate assembly (key 137} fo be
removed, use the sealant (key 139, or equivalent)
pravided with the kit to seal the plate in place.

Housing Vent Plug—A vent is provided in the
housing design, To plug this opening, the pipe-away
vent kit provides a hex pipe plug (key 140) for this
opening, as shown in figure 7. Instali the hex plug (key
140) into this opening and tighten it

Accessories Mounting Boss—If accessories are not
installed on the mounting boss, install cap screws (key
143) to plug openings. The location 1o install the cap
screws (key 143) is shown in figure 7. A mounting
boss is located on both sides of the spring barrel tkey
12, figures 8 and 9).

Type 1052 Spring Barrel Access Cover—For field
conversion of Type 1052 actuators, attach the cover
(key 141) over the spring barrel adjustment opening
with self-tapping screws (key 142). Use key 141 as a
drilling template. Drill size is 2.6 mm (A #37 drill)
(0.104-inches) by 9.6 mm (0.38-inches) deep.

IR WARNING

If a flammabile, toxic, or reactive gas is
being used as a supply medium,
personal injury, or property damage
could result from fire or explosion of
accumulated gas. A remote vent pipe
cannot be relied upon to vent all gases
from the installed location. Provide
adequate ventilation for the
actuator/positioner assembly, Comply
with local and regional codes, and keep
the vent pipeline as short as possible
with few bends,

Parts Ordering

When corresponding with your Fisher sales office
about this equipment, refer to the serial number found
on the actuator nameplate (key 41, figures 8 and 10).
Also, specify the complete 11-character part number
from the following parts list when ordering replacement
parts. The Size 70 actuator is available only in Type
1052 actuators.
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NOTE: ' : : NOTE: S
IF ACCESSORIES ARE NOT INSTALLED ON THE - . FOR FIELD CONVERSION OF TYPE 1052 ACTUATORS,
MOUNTING BOSS, INSTALL CAP SCREWS (KEY 143) T0 ATTACH COVER (KEY 131} OVER THE SPRING BARREL
, PLUG OPENINGS. A MOUNTING BOSS IS LOGATED ON ADJUSTMENT OPENING WITH SELF-TAPPING SCREWS
: .BOTH SIDES OF THE SPRING BARREL, - . . = - ; -+ (KEY 142), USE KEY 141 AS A DRILLING TEMPLATE.
. : : USE DRILL SIZE 2.6 mim (A #37 DRILL) {0:1044NCH) BY
: ) 9.6 mm {0.38-INCH) DEEP, ‘ :
| ACCESSORIES MOUNTING BOSS 20 o 3acy:
-TYPE 1052 SPRING BARREL
-ACCESS COVER - o
400 — :

by .

Rleectts 253 : . ) L DRILL SIZE IS 3.7 TO 4.0 BY 14,2 mm DEER

0
{0.145 TO B,158 BY 0.56-1HCH). TAP SIZE IS
- : 10-24 UNC-2B BY 9.6 mm {0.38-INCH) DEEP,
. NOTE: 4 HOLES : :
. INSTALL THE HEX HEAD PLUG (KEY 140) INTO THE MBS .
‘L o . VENT OPENING LOCATED IN THE ACTUATOR HOUSING: DRILLING AND TAPPING PATYERN

- HOUSING VENT PLUG LOCATION . - : o ACCESS PLATE ASSEMBLY

T N\
N
—
(135)~.
— A4-4NCH NPT VENT
(36 *\\ CONNECTION.
N .
. =)
- NS {
. J37139 R
Sl T , ;:
BB K ;Q 3 8,)
TRAVEL e
INDICATOR , ’
NOTE: , ‘
: FOR FIELD CONVERSION , DRILL AND TAP HOLE PAT-
TERN IF HOUSING HAS A NON-METALLIC ACCESS

PLATE. USE KEY 137 AS A DRILLING TEMPLATE IF DE-
SIRED. OR, USE THE DIMENSIONS PROVIDED IN THIS

’ . FiIGURE FOR DRILLING AND TAPPING,
MBiBEBI L ' . . 3 APPLY SEALANT )

MOUNTING YOKE AND COVER ASSEMBLY o : ACCESS PLATE ASSEMBL\’

mm
(INCH)

-. Figﬁré 7. Pipe Away Vent Assembly
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Pipe-Away Vent Retrofit Kit Numbers

SHAET

DIAMETER %25 KIT PART 1:5225 KIT PART

mm |inches | Size | NUMBER | «oc | NUMBER
127 /2 40 34B4846X022 30 84B4636X 152
: : 30 | 3aB464a%182
30 | 34B4646%172
159 | 58 40| BABABIBKO0R [t
: 30 | 34B4646X192
191 | am 40| B4BABIBK0A2 | e e
60 | 34B4646X052 | 60 | 34B4846X212
, 40 | 34B4646X062 | 40 | 34Baaiexias
a2 | s 60 | 34B4646X072 | 60 | 34BAB46X233
) 40 | 34B4646X082 | 40 | BABABAGKEGD
254 1 1 B0 | 34B4646X002 | 60 | 34BAGA6KEa
30| 34Ba646X102 | 40 | 34BA6I6X262
1.8 | 11/ 60 | 34BasdEXi12 ,?g zzgngﬁgz
80 | 34B4646X202
BA | 12 | 60 | 34BABISX1Z2 [
80 | 34B4646X312
445 | 1 |60 | BABABHEXII2 e
, 60 | 3984646332
508 | 2 60 | SABABIBN142 [t

Parts Kits
Top-Mounted Handwheel Retrofit Kits

KIT PROVIDES PARTS TO ADD A TOP-MOUNTED
HANDWHEEL, KIT NUMBER 1 INCLUDES THE
HANDWHEEL ASSEMBLY ONLY, KIT NUMBER 2
INCLUDES KIT NUMBER 1 AND A NEW UPPER CASE
(KEY 1) THAT IS REQUIRED TO MOUNT THE

HANDWHEEL ASSEMBLY.

Kit Number 1

Key Deseription Part Number Qty
SIZE 40 38A1213X%032 1
8IZE 60, 3BA1213X062 1
SIZE70 TYPE 1052 ONLY CVB010X0052 1

Kit Number 2 ‘

Key = Description Part Number Gty
SIZE 40 3BA1213X072 1
SIZE 60, 3BA1213X022
SIZE 70 TYPE 1052 ONLY CV8010X0062 1

Pipe-Away Vent Retrofit Kit
VENT-AWAY KITS INCLUDES: ACCESS PLATE,
TWO-PIECE BUSHING, TWO O-RINGS, GASKET, AND
THE APPLICATION OF A SEALANT (SEALANT
SUPPLIED WITH RETROFIT KIT). FOR TYPE 1052, AN
ADDITIONAL COVER PLATE AND SCREWS ARE
REQUIRED FOR THE SPRING ADJUSTMENT ACCESS.

(SEE FIGURE 7).
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Figure 8. Typical Type 1051 Actuator Assembly

Parts List

i

. ‘ Key Description Part Number Qty
Common Parts (Figures 8 and 9) SIZE 60 | 2EB597X0032
‘ SIZE 70 : 2N1269X0012 . 1
Key Description Part Number Qty .+ W/ ADJ DOWN STOP .
IR S SIZE 40 o . 2E6899X0042 - 1
1 CASING, UPPER ) : R - SIZE 60 . 2E8598X0012" 1
2 DIAPHRAGM CASING, LOWER (STEEL ZN PL) a0 SIZE 70 : Ll 2N1309X0012. 1
3* DIAPHRAGM, MOLDED {NITRILE/NYLON) : 4 .. DIAPHRAGM HEAD ' .
STANDARD ‘ o8 SCREW, CGAP, HEX HD
HANDWHEEL, OR W/ADJ UP STOP : 8 NUT, HEX
© BIZE 40 . 2E670002202 - 1 7 . “SCREW, CAP, HEX HD
SIZE 60 : 2E858702202° 1 8 STOP, TRAVEL
SIZE 70 2N1262802202 . 1 - . 9 SCREW, CAP, HEX SOCKET
W/ADJ DOWN STOP. 10 DIAPHRAGM ROD ;
SIZE 40 ) 2E869902202 . 1 4] SPRING ) - SEE FOLLOWING TABLE
SIZE60 . . 2EB59802202 1 12 . SPRING BARREL : . :
SIZE 70 2N130802202 1 " 13 SPRING SEAT : - 'SEE FOLLOWING TABLE
DIAPHRAGM, MOLDED (SILICONE/POLYESTER) : - : 16 NUT HEX - B :
STANDARD, . : PR : 17 - BEARING ROD END
W/HANDWHEEL, OR W/ADJ UP.STOP S o180 D SCREW, CAP, HEX HD
o ‘ - SIZE 40 s 2E8700X0012. 1" " 19 NUT, HEX, JAM

4Recommeryded spare paris 18
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SN
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33
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Key Description

20
20
21
22
23
27
28
29
30
Kle

HOUSING
MODIFIED HOUSING
SCREW, CAP, HEX HD
YOKE, MOUNTING
SCREW, CAP, HEX HEAD
LEVER
SCREW, CAP, HEX HD
HUB
RING, RETAINING, EXT
BUSHING

SIZE 40

SIZES 60 & 70
COVER
SOREW, CAP, HEX HD
SCALE, INDICATOR
SCREW, SELF TAPPING
TRAVEL INDICATOR
SELF-TAPPING SCREW
MACHINE SCREW
PLATE, COVER
SCREW, CAP, HEX HD

U] APPLY LUBRICANT/SEALANT
RS S5

&2

Figure 8. Typical Type 1051 Actuator Assembly (Continued)

Part Number Oty

(2AQ373X012
12A8374X012

1
1

Key Description

NAMEPLATE
SCREW, DRIVE
WARNING LABEL
TURBRNBUCKLE

NUT, HEX, JAM
PLATE, ACCESS
WASHER, PLAIN
BUSHING

BEARING, THRUST
BEARING RACE
BEARING SEAT
SCREW, ADJUSTING
SET SCREW, HEX SOCKET

Part Number Gty

SEE FOLLOWING TABLE

LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT
LOCTITE 271 SEALANT OR EQUIVALENT

SCREW, CAP

DIAPHRAGM HEAD, LOWER
PLUG, PROTECTIVE

PIPE BUSHING (NOT SHOWN)
WARNING NAMEPLATE
SPACER

*Recommended spare parls
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Figure 9. Typical Type 1052 Assembly
- i - Key: . Desctiption : Part Number Qty
TOp Maunted HandWhee' (Figure“iﬂ)v ) . 139% . O-RING, (NITRILE) (continued) . -
Key - Description : Part Number. Qly SIZE70 . 10269106982 . 1
51 HANDWHEEL : SRR 140* = PIN, GROOVE, '
54 NUT, HEX, SLOTTED ’ - - CARBON STEEL-PLATED ]
..183 STEM ) SIZE 40 . - 1F118028992 1
135 PLATE, PUSHER ) Lo $31600 (318 SST)
137 NUT, HEX, JAM, Sl . ‘ SIZE80 1B527035072 |1
138* O-RING, (NITRILE) ’ ’ 141 SCREW, CAP, HEX HD :
SIZE 40 : < 1D287506002 1 142 BODY. o
SIZE 8D : 18885506982 1 " 164 BODY EXTENSION
8IZE 70 : 10415706992 1. " 169 . GREASE FITTING
139* O-RING, (NITRILE) K Vo - . " 171 WASHER; PLAIN
SIZE 40 . - ‘ - 1D2s7308892.. . 1 174 . RETAINING SCREW

SizEGD - . . 1D547108992 1 175 BEARING,THRUST

21

*Recommandsd spare pans
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SECTION A-A FOR SIZE 70 ACTUATORS
Figure 9. Typical Typs 1052 Assembly (continued)
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241 |- HRSY h
P o - [24]
(141 = "
e’ ST
(T (39)
(35~
3 APPLY LUBHICANT . T APPLY LUBR!CANT}SEALANT
BB IY OO G
TOP-MOUNTED HANDWHEEL ASSEMBLY FOR TOP-MOUNTED HANDWHEEL ASSEMBLY FOR
SIZE 30, 40, AND 60 ACTUATORS ' ‘ SIZE 70 ACTUATOR
Figure 10. Handwhes! Assemblies
Key  Description : Part Number Oty Key Description Part Number  Qly
176 BEARING RAGE, THRUST 174 RETAINING SCREW - _
241 LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT 175 BEARING, THRUST
242 LOGTITE 271 SEALANT OR EQUIVALENT .0 178 .. BEARING HACE, THRUST
' 244 NEVER-SEEZ OR EQUIVALENT 187 . TRAVEL STOP CAP
246 . SPACER 241 LUBRIPLATE MAG-1, LUBRICANT OR EQUIVALENT
247 PIN, COTTER - 242" LOCTITE 271 SEALANT OR EQUIVALENT
Adjustab!e Down Travel Stop (Figure 12)
NUT, HEX
Adjustable Up Travel Stop (Fzgure 11) @ ruNGE T
STEM . 133 TRAVEL STOP STEM
:22 PLATE PUSHER _ 134 WASHER (PLAIN CARBON STEEL)
AVEL STOP - 139*  O-RING (NITRILE)
187 NUT, TRAVEL . SIZE40 1D267306992 1
138%  O-RING, (NITRILE) SIZE 60 . {D547106982 1
. SIZE 40 .. 10237506982 . 1 : SIZE 70- 1D269106802 'y
SIZEGO - - 18885506992 1 141 SCREW, CAP, HEX HD (STEEL ZN PL)
SIZE 70 10415706992 1 o onY
139* . O-RING, (NITRILE) e v . 187 _ TRAVEL STOP CAP
SIZE 40 - o 1D267806992 1 e
SIZE 60 10547106992 - 1. RIDT A '
; = MAG-1, c EQUIVALENT
SIZE 70 - 1pzeotosese 1 24! LUBRIPLATEMAG-, LUBRICANT OREQ
140 PIN, GROOVE : _ .
CARBON STEEL-PLATED : : . . ,
SIZE 40 Frisoeseez 1 Locking Assembly (Figure 6)
531600 (316 SST) .. (Size 40, 60, and 70 Actuators)
. SIZE 60 - 1B6R7035072 1 S
AP HEX HD 123 - MOUNTING PLATE
141 SCREW, CAP, : : 127" GROOVE PIN
142 BODY . 128 JAMNUT
164 - BODY EXTENSION o 429 - .CAP SCREW
163 GREASE FITTING : ' i SRR ‘
171 SPACER

*Recommended spare parls o 23}
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{89,
1 APPLY LUBRICANT {0 APPLY LUBRICANT
LEALROT BB, PEAI2IR A
ADJUSTABLE UP TRAVEL STOP FOR ADJUSTABLE UP TRAVEL STOP FOR
SIZE 40 ACTUATORS SIZE 60 ACTUATORS

{3 APPLY LUBRICANT/SEALANT
VT 1L

ADJUSTABLE UP TRAVEL STOP FOR SIZE 70
TYPE 1052 ACTUATORS -

Figure 11. Adjustable Up Travel Stops
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Key Description Part Number Qty
3 132" - LINED BUSHING (STEEL/PTFE) YOKE SIDE (continued)
31.8 mm {1:1/4 INCH) DIA. SHAFT 14B4633X012 - 2
38.1 mm (1-1/2 INCH) DIA. SHAFT - 14B4634X012 2
44.5 om (1-3/4-INCH) DIA. SHAFT | 14B4635X012 2
50.8 mm (2-INCH) DIA. SHAFT * . - Gieessagiis 2
133, O-RING (NITRILE) ‘
12.7 mm (1/2-INCH) DIA. SHAFT 1J4888X0052 " 1
15.9 mm (5/8-INCH) DIA. SHAFT 11AB741X052 - 1
18.1 mm (3/4-INCH) DIA. SHAFT 1F4636X0032 - "1
22.2 mm {7/8-INCHY DIA. SHAFT - 10A3805X012" 1
25.4 mm (1-INCH) DIA, SHAFT 10A8217X042 " 1
- 31.8 mim {1-1/4 INCH) DIA, SHAFT 14A69B1X012. 1
38.1 mm {1-1/2 INCH) DIA. SHAFT 1F11583X0012 1
44.5 mm (1-3/4-INCH) DIA. SHAFT. 1P1676X0012 " 1
50.8 mm (2-INCH) DIA. SHAFT 1 10A3800X012 . 1
134** * BUSHING (STEEL/PTFE) HUB SIDE :
" SIZE 30/40
12,7 TO 22.2 mm (1/2-TO 7/8-INCH) ,
DIA, SHAFT 14B3503X012 .~ 2
" NOTE: SIZE 40 ‘
FOR SIZE 60 ACTUATORS, A . 254 T0.31.8 mm (1- TO 1-1/4 !NCH) ‘
sxessen . A SECOND HEXNUT (KEY 5i)is " DIA. SHAFT 14B3508X012 2
AT HEX NUT (KEY 63} : : SBIZE 60 ! :
: 19.1 TO 50.8 mm (3/4- TO 2- !NCH)
Figure 12. Adjustable Down Travel Stop 135+ O—R[?l'\!% i%gF;DE f4pasioxnz 2
B ' SIZE 30740
12.7 TO 22.2 mum (1/2- TO 7/8- !NCH) R
B : ' : " DIA. SHAFT S 1K594906562
ine- i : ~ SIZE 40 o
Pipe Away Vent (Fjgure ‘7) . 254 TO31.8 mm {1- TO 1-1/4 INCH) - - ‘
COMPLETE RETROFITKITS ARE LISTED AT THE DIA. SHAFT 1K594906562 1
BEGINNING OF THE PARTS LIST. USE THIS LISTING v SIZE 60 : :
: FOR INDIVIDUAL REPLACEMENT PARTS : 0191 TO 50,8 mm (3/4- TO 24NCH) :
N : DIA, SHAFT - 1U2504X0042 . 1
ST Key Descriptlon Part Number Qty. 186 . TRAVEL IND GASKET - S oo
132* - LINED BUSHING (STEEL/PTFE) YOKE SIDE 137 . ACCESS PLATE ASSEMBLY
12.7 mm (1/2-INCH} DIA. SHAFT 1U802599402 2 138 ' MACHINE SCREW
15.9 rm (5/8-INCH) DIA. SHAFT "~ 14B4642X012 2 139 " PERMATEX BLUE RTV OR EQUIVALENT
19.1 mm (3/4-INCH) DIA. SHAFT F1918348112 2 140 . PLUG
22.2 mm (7/8-INCH) DIA. SHAFT 14B4631X012 2 141 . SPRING BARREL COVER TYPE 1052 ONLY:
2 . 142 SELF.-TAPPING SCREW

25.4 mm (1-INCH) DIA. SHAFT 14B4632X012
: : 143 . CAP SCREW

*Aecammended spare parts ‘
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Rey 11. Spring{ for Type 1052 Actuator Only (Stee)

Key 13, Spring Seat!! for Type 1052 Actuator Qnly {Steel)
CASING PRESSURE ACTUATOR KEY 11 KEY 13 ;
Bar Psig SIZE SPRING PARY SPRING SEAT K
NUMBER FART NO, B
40 11217427042 12A8447X012
Oto1.2 0t0 18 6o 1K162727082 12A9450X012
1Ng37327082 12A8448%012
1N@37327082 1249449X012
40 1L217327042 12A8448X012
1PB37127082 12A8447X012
01023 Qo33 iK182827032 12A0448X012
60 1K162827082 12A8449X0 12
1NO37327082 12A9448X012
1NB37327082 12A9448X012
40 11217327042 12A9446X012
Oto28 01040 &0 1K162827082 12A8448X012
1K162829082 12A9449X012
010 3.8 Oto 55 40 1L217327042 12AB446X012
0.2401.0 3018 60 1K162727062 12A8450X012
40 11217327042 12A9446X012
021021 31030 1P837127082 12A9447X012
60 1K162827082 12A94409X012
1N837327082 T2A8448X012
Key 11. Spring!") for Type 1052 Actuators Only (Steel)
INITIAL SPRING COMPRESSIO
CASING PRESSURE ACTUATOR N KEY 11
SIZE Push-down-to-open Push-down-lo-close SPRING BART
Bar Psig Bay Psig Bar Psig NUMBER
8.2 3.0 0.2 3.0 11217427042
o 01018 40 0.3 4.3 0.2 3.0 1P837127082
ot 51018 0 03 37 0.2 3.0 TK162727082 s
0.2 3.5 0.2 3.0 {N837327082 Lo
0.3 4.3 0.3 4.3 1P637127082
Jto 33 40 0.4 6.0 0.2 3.0 1L217327042
0.3 4.4 0.2 3.0 TNB44027082
010 2.3 0.2 3.5 0.2 35 1NB37327082
01033 50 0.5 7.0 Q.2 3.0 1K162827082
0.5 6.8 0.2 3.0 1P270227042
0ta 33 70 0.7 10.1 0.2 3.0 1RE78027082
0.3 4.4 0.2 3.0 1MN844027082
010 40 40 o4 6.0 0.2 3.0 11217327042
Q1o 2.8 , a5 6.8 0.2 3.0 1P270227042
. 010 40 50 05 7.0 0.2 3.1 1K162827082
01040 70 4,7 101 0.2 3.3 1R678027082
0to 55 49 0.3 4.4 0.2 3.5 1N844027082
Oto 3.8 01655 70 07 101 0.7 101 1R676027062
3015 40 - - - - - = 0.2 3.0 1L217427042
0.2ta1.0 31015 &0 03 37 02 3.0 K162727082
0.3 4.3 0.3 4.3 1PB837927082
31030 40 0.4 8.0 0.2 3.0 11217327042
- - - - 0.2 3.0 1Na44027082
02140 2.1 0.2 a5 0.2 3.5 1Ng37327082
o 31030 60 0.5 7.0 0.2 3.0 1K162827082
.- P 0.2 3.0 1P270287042
31030 70 0.7 10.1 0.2 3.0 TRE78027082
1. Fot more detalled ordedng information concerning spring sslection to oblain B torque requirad by the valve, consult your Fisher sales office.
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Keys 22 and 670" Mounting Yoke Assembly

ACTUATOR | VAV SHAFT | VALVE SHAFT KEY 22 YOKE KEY 67
VALVE DESIGN DIAMETER DIAMETER
SIZE e P CAST IRON BUSHING, PTEE
2.7 72 12A9798X0A2 | -~ 10902599402
40 16.9 5/8 12A9799X0B2 Y. 12A9555X012
19,1 3/4 12A0799X0C2 . 12A9556X012
252 7/8 12A0790X0E2 Tz 12A9557X012
40 25:4 1 12A9799X0G2 - 12A9775X012
v%‘éé°§g§’3°§g§§5553‘22%‘26‘325";, 31.8 1-1/4 12A9799X112 - - - 12A9558X012
7800 (212 Inohfor F Mount rf;“ : 19,1 3/ 12A9799%0D2 S 12AG556X012
~ 60 22.2 7/8 12A9799X0F2 S 12A8557X012
25.4 1 12A9799X0H2 .- 12A9775X012
31,8 1174 12A9788%0J2 ~ 12A8556X012
60 and 70 38.1 1172 12A9799X0K2 oo 12A0559X012
44.5 1-3/4 12A9790X0L2 T 10A3848X012
50.8 2 12A9799X0M2 - 12A9716X012
127 12 Fp—— 32A9755X012 | 1U802599400
40 15.9 5/8 : e 32A9742X012 | 12A0555X012
19.1 3/4 S 32AB7AX012 | 12A9556X012
W0 25.4 1 . 32A9757X012 | 12A8576X012
. 31.8 1-1/4 R 32A9746X012 | 12A9558X012
7600 and 9500 for G Mounting o0 19.1 N B 32A9750X012 | 12A0566X012
‘ . 25.4 1 S 82A9778X012 | 12A9775X012
; 31.8 1174 oo 32ABTE3X012 | 12A0558X015
- . 381 1-172 - 32A9754X012 |- 12A9550X012
60 and 70 445 1-3/4 e 35AS704X012 | 12A9560X012
50.8 2 - 35A9705X012. | 12A9561X012
1. The yokes in this column are available as yoke -bushi g blies, However, the bushings are avallable as replacement parts.

*Recommendad spare pans .
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627 Series Pressulr'e Re’ducin'gRegulators

Introduction

Scope of Manual

This manual provides instructions for the installation,
adjustment, maintenance, and parts ordering for the
627 Series regulators. These regulators usually are -
shipped separate for line installation, although some-
times they are shipped installed on other equipment.
Refer to the instruction manual for the other equipment
for installation-and operating instructions. e

; 3
wirsa . A

I:igi/re 1. Typical 627 Series Self-Operated
Pressure Reducing Regulator

[ FISHER

Regulators

tors (figure 1) are for high and low presgure system
‘ vanety of other gases. Performance characteristiés

. CONFIGURATIONS specification in table 1). ¥

www.FISHERregulators.com

Description |
The 627 Series self—operated pressuré reducmg regulég

These regulators can be used with natural gas, ai

vapy-dccording to construction (see the AVAILABLE )

M
e

Specifications

Table 1 gives some general specifications for the 627

"Series regulators. The nameplates (figure 2) gives

detailed information for a particular regulator as it

. comes from the factory.

1083878-D .

NUMBER 2

" Figure 2. Nameplates

EMERSON.

Process Management

D101328X012
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Table 1. Specifications

Avallable Constructions

Type 627: Self-operated pressure reducing regulator
equipped with a pitot tube for greater regulated
capacities (figure 7)

- Type 627R: Type 627 with internal relief and with an |

‘open throat (figure 8)

Type 627M: Type 627 with a stem seal between the
body outlet pressure and diaphragm case. Pressure
is measured under the diaphragm through the
1/4-inch NPT downstream contro! line connection
(figure 9)

Type 627MR: Type 627M with internal relief (figure 10)

Type 627H: Type 627 with a diaphragm limiter to
deliver a higher outlet pressure (figure 11)

Type 627HM: Type 627H with a stem seal between
the body outlet pressure and diaphragm case.
Pressure is measured under the diaphragm through
two 1/4-inch NPT downstream control line
connections (figure 12)

Body Sizes
3/4, 1, or 2-inch

End Connection Styles
3/4, 1, or 2-inch body sizes: NPT .

1 or 2-inch body sizes: ANSI Class 300 or 600 RF
flanged

Maximum Inlet Pressure(!) (Body Rating)

2000 psig (138 bar} for NPT steel, 1480 psig
(102 bar) for RF flanged steel, or 1000 psig (69 bar)
for dugctile iron

‘Maximum Valve Disk Inlet Pressure RatingU)
2000 psig (138 bar) for nylon disk or 1000 psig (69
bar) for nitrile disk

Maximum Operating Inlet Pressure, Pressure
Differential, and Outlet Pressure Ranges(!)

See table 2 for pressures by port and spring range

Maximum Spring and Diaphragm Casing Pressure(!)
See table 3

‘Maximum Body Outlet Pressure(1) (Type 627M,

627MR, and 627HM Only)

2000 psig (138 bar) for screwed steel, 1480 psig
(102 bar) for RF flanged steel, or 1000 psig (69 bar)
for ductile iron. (Type 627 and 627R are limited by
maximum diaphragm casing pressure) -

Port Dia‘meters‘
See table 2

internal Relief Performance
Type 627R: See table 4
Type 627MR: Limited by fle!d-mstalled control line
piping
Temperature Capabilities(!)
-20to 180°F (-29 to 82°C)

Pressure Registration
Type 627, 627H or 627R: Internal

Type 627M, 627HM or 627MR: External through
1/4-inch NPT contro! line connection in the
diaphragm casing

De-lcer Sys‘tem

See figure 3 and Type 627M Regulator De-lcer
System Application section

Rellef Indicator
For 627R and 627MR (see figures 8and 9) .

Spring Case Vent Connecfion

3/4-inch NPT female with removable screened vent
assembly

Control Line Connection (Type 627M, 627HM or
627MR Only)

1/4-inch NPT femal_e

Approximate Weight
Ductile lron or Steel Casings: 10 pounds (4,5 kg)
‘Aluminum Casings: 6.3 pounds (2.8 kg)

1. The pressureftemperature limits In this instruction manual or any applicable standard limitation should not be exceeded,
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Table 2, Maximum Inlet Pressures, Differential Pressures, and Outlet Pressure Ranges

OUTLET PRESSURE RANGE,

MAXIMUM INLET

TYPE ORIFICE SIZE MAXIMUM DIFEERENTIAL
, SPRING PART NUMBER, ‘ ) PRESSURE

NUMBER AND GoL O INCHES (mm) PoI (e PRESSURE, PSID (bar)

2 332 (2,4) 2000 (138)(M 2000 (138)(1

(g’ 34tf021o 4psb'§r) 18 (3.2) 1000 (69)(1) 1000 (69)(M

34tod, 316 (4,8) L 750 (51,7) 750 (51,7)

14 (6,4) 500 (34.5) 500 (34.5)

1°B$°"76X°12 3/8 (9,5) 300 (207) " 300 (20,7)

ellow 12° (12,7) 250 (17,2) 250 (17.2)

. 332 (2.4) 2000 (138)(1 2000 (138)(1

(11%2‘;4208‘325) 18 (32) 1500 (108)(" 1500, (103)(1)

Lt s 316 (4,8) 1000 (69)(M) 1000 (69)(1)

14 (6:4) 750 (51,7) 750 (51,7)

1°Bg°77X°12 38 . (9.5) 500 (34,5) . 500 (345)

2% reen 12 (12,7) 300 (20,7) 300 " (20,7)

627M@ 3/32 (24) 2000 (138)(1 2000 (13g)1)

(gi‘;?;’g'g) 18 (32) 2000 (138)(1) 2000 (138)(1)

s, 316 (4,8) 1750 (121)(1) 1750 (121)(n

114 (64) 1500 (103)(1). - 1500 * (103)(1)

1033;7 8X012 38 (9.5) 71000 (6)(1 - 1000 (BO)D

ue . 12 (12,7) 750 " (51,7) 750 (51,7)

332 (2,4) 2000, (138)(M 2000 (138)(1

(1%1&115003’?5) 1B (32) 2000 (138)t1) 2000 (138)(1)

21010, 346 (4.8) 2000 (138)(M 2000 (138)(1

14 (6,4) " 1750 (121)() 1750 (121)

1033372)(012 38 (95) 1250 (86,2)() 1250 (86,2)(1)

e 12 (127) 750 (51.7) 750 (51,7)

52 1o 20 og] 332 (2.4) 2000 (138)M 2000 (138)M

TAiep o 118 (3.2) 1000 ()1 1000 (69)()

watod, 3/16 (4,8) 750 (81,7) 750 (51,7)

P 114 (6,4) 500 (34)5) 500 (34.5)

1°B$°lf 6X012 38 (9.5) - 300 (20,7) 300 - (20,7)

ellow 12 (12,7) 200 (13,8) 200 (13,8)

332 (2,4) 2000 (138)M 72000 (138)()

(:%‘t‘;“zoe";;%) 18 (3.2) 1500 (103)(0 1500 (108)(M

Oto2, 316 (4,8) 1000 (69)(1 1000 (69)(1)

114 (6,4) 750 (51,7) 750 " (51,7)

108%?’9/:;(012 3/8 (9,5) 300 (20.7)- 300 (20.7)

6::: , 12 (12,7) 200 (13,8) . 200 (13,8)

627MR 332 (2,4) 2000 (138)M 2000 (138)(1

(254‘&850;;3) 118 (32) 1750 (121)(0 1750 (121)(0

(241055 316 (4.8) 1000 (69)() 1000 (69)M

114 (6,4) 750 (51,7) 750 (51,7)

1083;;1?012 38 (9.5) 300 (20,7) 300 (20,7)

12 (12,7) 200 (13,8) 200 (188)

332 (2,4) 2000 (138)M 2000 (138)(1

J%‘%‘fooe";g) 18 (3.2) 1000 (69)M 1000 (69)M

81010, 316 (4.8) 500 (34,5) 500 (34,5)

: 14 (6,4) 300 (20,7) 300 (20.7)

1088079X012 38 (9,5) 200. (13.8) 200 (13,8)

112 (12,7) 200 (13,8) 200 (13.8)

. 332 (2,4). 2000 (138)(M 2000 (188)(0

(194;) ttg 125?2%2% 18 (32) 2000 (138)(1) 2000 (138)(1)

017, 316 (4,8) 1750 (121)(0 1750 (121)0)

: 14 (6,4) 1500 (108)(M 1000 (69)(1)

10Be0TEX012 38 (9.5) 1000 (69)1 500 - (34,5)

6:”75' 12 (12,7) 750 (51,7) 250 (17,2)

627MHE 32 (2.4) 2000 (138)M 2000 (138)(M

(fg%tgsaczosng) 118 (3.2) 2000 (138)() 2000 (138)(1

S lo 34, 316 (4,8) 1750 (1210 1750 (121)

114 (6,4) 1500 (103)(0 1000 (69)("

1088079012 8 (9,5) 1000 (69)(1 500 (34,5)

12 (12,7) 750 (51,7) 250 (17.2)

1. For inlet pressure In excess of 1000 psig (69 bar),

2. For pressure settings under 10 psig (0,69 bar),

3. The unbalance forces change from the wide-op:
when used as a wide-open monltor. R

refer to the maximum body and disk pressure ratings In the specification table.
Inlet pressure should be limited to approximately 100 psig (6,9 bar} so the setpoint adjustment can be obtained.
on monitor mode !o an active regulator mode such that the Type 627M or 627MH should have a 3/8-Inch (9,5 mm) or larger orifice
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Table 8. Maximum Spring and Diaphragm Casing Pressure(1)

SPRING AND ~ TYPE TYPE 627H
MAXIMUM PRESSURE DESCRIPTION DIAPHRAGM | TX'= (?)2;5 JM= ’zg;’f;’ e ‘Zﬁzx’ 627MR, | AND 627HM,
CASING STYLE ! PSIG (bar) | PSIG (bar)
Maximum pressure to spring and diaphragm ' Die cast aluminum | 250 (17,2) | 250 (17,2). | Not Avallable | Not Avallable | Not Available
casings to prevent -
leak to atmosphere other than refief action Die cast aluminum | 250 (17,2) | 250 (17,2) | 250 (17,2) | NotAvallable | Not Available
(internal parts damage may occur) Steel 250 (17,2) | 250 (17,2) 250 (17,2) | 250 (17,2) | 800 (55,2)
Maximum pressure to spting and diaphragm Die cast aluminum | 375 (25,9) 375 (25,9) | Not Avallable | Not Available | Not Available
casings to prevent burst of casings during : -
' abnormal operation (leak to atmosphere and Ductile Iron 465 (;2) 465 (32) 465 (32) 465 (32) | Not Available
" internal parts damage may occur) Steel 1500 (103) | 1500 (103) | 1500 (103) |-1500 (103) | 1500 (103) |
Maximum diaphragm casing overpressure (above \
setpoint) to prevent damage to internal parts All styles 60 (41) 120 (8,9) 60 (41) 120 (8.3) 120 (8,3)
1. if the spring case Is pregsurlzed, a metal adjusting screw cap Is requlred, Contact your Fisher Sales Representative,

Personal Injury, property damage, equip-
ment damage, or leakage due to escaping
gas or bursting of pressure-containing
parts may result if this regulator is over-

_pressured or is installed where service
conditions could exceed the limits given
in tables 1, 2, 3, and 4, or where condi-
tions exceed any ratings of the adjacent
piping ot piping connections.

“To avoid such injury or damage, provide
pressure-relieving or pressure-limiting
devices (as required by the appropriate
code, regulation, or standard) to prevent
service conditions from exceeding those

" limits. The Type 627R or 627MR regulator
with internal relief will provide down-
stream overpressure protection within the
limits given in tables 1, 2, 3 and 4. If these
limits are exceeded additional down-
stream overpressure protection must be
provided by the user.

Additionally, physical damage to the
regulator could cause personal injury or
property damage due to escaping gas.To
avoid such injury or damage, install the
regulator in a safe location.

Installation

Regulator operation within ratings does not preclude the
possibility of damage from debris in the lines or from
external sources. A regulator should be inspected for
damage periodically and after any overpressure condi-
tion. Key numbers referenced in this section are shown
in figures 7 through 12. Ensure that the operating tem-
perature capabilities listed in table 1 are not exceeded.

Like most regulators, 627 Series regulators have outlet
pressure ratings that are lower than their inlet pressure
ratings. A pressure relieving or pressure limiting device
must be provided by the user for the Type 627, 627H,
627M, and 627HM regulators if the inlet pressure can
exceed the outlet pressure rating, since these regula-
tors do not have internal relief,

Type 627R regulators provide internal relief which limits
the total outlet pressure buildup over setpoint. Use table
4 to determine the total outlet pressure. This internal
relief may be adequate for the application, if not,
provide additional pressure relief or a pressure limiting
device downstream. '

Note

If the regulator is shipped mounted on
another unit, install that unit according to
the appropriate instruction manual.

Perform steps 1 through 6 for all types of regulators:

1. Only personnel quaiified through training and
experience should install, operate, or maintain this
regulator. ‘

2. For a regulator that is shipped separately, make
sure that there is no damage to, or foreign material in,
the regulator.

3. Ensure that all tubing and piping have been blown
free of foreign debiris.

‘4, The regulator may be installed in any position as
long as the flow through the body is in the direction
indicated by the arrow cast on the body.

5. If continuous operation is required during inspection
or maintenance, install a three-valve bypass around the
regulator.
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VENT VALVE

QGRAVITY FEED
ALCOHOL DRIP POT

EQUALIZING LINE

TYPE 627M SET LOWER
THAN WORKING REGULATOR

CONTROL LINE

NEEDLE
VALVE

X

INLET

—'Q

1087447-C
10058854
A3728

& WORKING REQULATOR

Figure 3. Schematic of De-Icer System

A regulator may vent some gas to the
atmosphere. In hazardous or flammable
gas service, vented gasmay accumulate
and cause personal injury, death, or
property damage due to fire or explosion.
Vent a regulator in hazardousgas service
toa remote, safe location away from air
intakes or any hazardous area. The vent
line or stack opening must be protected
against condensation or clogging.

6. Position the body (key 1) and/or diaphragmspring
case (key 29) so it will not collectmoisture or debris into
the screened vent. If the regulator requires reposition-
ing, refer to the body area maintenance procedures: -
and/or the diaphragm case area maintenance proce-
dures in the Maintenance section to reposition the
screened vent for the application.

Perform steps 7 through 9 for Types 627M, 627HM,
and 627MR regulators only:

7. AType 627M, 627HM, or 627MR regulator requires
a downstream control line. Install the control line before
putting the regulator into operation.

8. Ensure that the downstream control line piping is at
least 3/8-inch or larger outside diameter tubing and

connected to a straight section of 6utlet piping 10
diameters downstream of the regulator.

9. A hand valve should be installed in the control line.
This hand valve can be used to throttle down and
dampen outlet pulsations in control pressure which may
cause unstability or cycling of the regulator,

Remote Vent Line Installation

All 827 series regulators have a vent assembly installed

in the 3/4-inch NPT spring case vent opening. The vent

assembly can be removed to install a remote vent line if
necessary, Remote vent lines must have the largest .
practical diameter. The vent line should be as short as
possible with a minimum number of bends or elbows.

Protect the remote vent opening against entrance of
rain, snow, or any other foreign material that may plug
the vent or vent line and prevent proper operation of the
regulator. Periodically check the vent opening to be sure
it is not plugged with foreign debris.

Type 627M or 627HM Regulator De-
Icer System Application
For the Type 627M or 627HM regulator de-icer system,

refer to the application shown in figure 3. With a large
pressure drop across the working regulator, ice can
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Table 4. Type 627R Internal Relief Performance(1}

OUTLET OUTLET MAXIMUM MAXIMUM INLET PRESSURE TO KEEP MAXIMUM ALLOWABLE DOWNSTREAM
PnessumfNG PRESSURE| D‘?)I;I:I-S!ITARBELAEM SYSTEM PRESSURE FROM BEING EXCEEDED, PSIG (bar)(?)
RANGE, SPR
PART NUMBER, ﬁgg'('ggr’) SYSTEM PRESSURE, Orifice Size, Inches (mm)
AND COLOR , PSIG (bar) 332 (2,0) | 18 (3,2) | 316 (48) | 14 (64) | 318 (9,5 | 12 (12,7)
80 (4,1) 1250 (86,2) | 740 (51,1) | 820 (22,1) | 190 (13,1) | 95 (6,56) | .75 (5,18)
100 (6.,9) 2000 (138) | 1500 (103) | 620 (42,7) | 390 (26,9) | 180 (12,4) | 130 (8,97)
10 (0169) 125 (8,6) 2000 (138) | 1900 {131) s 400 (33,1) | 220 (15,2) | 160 (11,0)
v 175 (12,1) 2000 (138) | 2000 (138)
- 200 (13,8) 2000 (138) | 2000 {138)
250 (17,2) 2000 (138) | 2000 (138)
50110 20 psig : 60 (41) | 1000 (69,0) | 620 (42,7) | 260 (17,9) | 170.(11,7) | 90 (62) | 70 (48)
L 03410 1408) | 100 (6,9) 2000 (138) | 1400 (96,5) 870 (25,5) | 170 (11,7) | 130 (8,97)
' ' 5 (10) 125 (8,6) 2000 (138) | 1900 (131) 33,1) | 220 (15,2) | 160 (11,0
10B3076X012 ' 175 (12,1) 2000 (138) | 2000 (138) e
Volow ' . 200 (13,8) 2000 (138) | 2000 (138)
: 250 (17,2) 2000 (138) | 2000 (138) R AT
80 (4.1) 850 (58,6) | 490 (33,8) | 210 (14,5) | 130 (9,0) y | 85 (4,49)
100 (6,9) 2000 (138) | 1300 (89,6) | 600. (41,4) | 360 (24,8) | 170 (11,7) | 120 (8,28)
20 (1.4) 125. (8,6) 2000 {138) | 1800 {124) 480 {33,) | 220 (15,2) | 160 (11,0)
' 175 (12,1) 2000 (138) | 2000 (138)
200 (13,8) 2000 (138) | 2000 (138)
" 250 (17.2) 2000 (138) | 2000 (138)
60 (4,1) 1000 (69,0) | 380 (26,2) | 210 (14,5 | 130 (897) | 80 (55) | 65 (4,49)
100 (6,9) 2000 (188) | 1300 (89,6) | 590 {40,7) | 350 (24,1) | 170 (11,7) | 120 (8,28)
15 (1,0 125 (8,6) 2000 {138) | 1800 (124) | 800 (55,2) | 470 (32,4)
' 175 (12,1) 2000 (138) | 2000 (138) | 1100 (75,8) | 640 (44,1)
200 (13,8) 2000 (138) | 2000 (138) | 1300 (89,6)
250 (17,2) 2000 (138) | 2000 (138) | 1600 (66,2) S e
80 {4,1) 630 (434) | 200 (13,8) | 150 (10,3) | 100 (69) | 70 (4,83) | 65 (4,49)
100 (6.9) 2000 (138) | 1200 (82,7) | 550 (37,9) | 330 (22,8) | 160 (11,0) | 120 (8,28)
20 (1.4 125 (8,6) 2000 (138) | 1700 (117) | 760 (52,4) | 450 (31,1) | 210 (14,5) | 160 (11,0)
15 10 40 psig ' 175 (12,1) 2000 (138) | 2000 (138) | 1100 (75,8) | 630 (43,4)
{1,010 2,8 bar) 200 (13,8) 2000 (138) | 2000 (138) | 1300 (89,6) EEETER
250 (17,2) 2000 (138) | 2000 (138) | 1600 (66.2)
10B3077X012 : il
Green 100 (6.9) 2000 (138) | 950 (65,5) | 450 (31,1) | 260 (17,9) | 140 (9,66)
125 (8,6) 2000 (138) | 1500 (103) | 670 (46,2) | 400 (27,6) | 190 (13,1)
30 (2,1) 175 (12,1) 2000 (138) | 2000 (138) | 1000 (69,0) | 610 (42,1) | 300 (20,7)
200 (13,8) 2000 (138) | 2000 (138) | 1200 .(82,7)
250 (17,2) 2000 (138) | 2000 (138) | 1600 (110) e
100 (6,9) 1500 (103) | 700 (48,3) | 330 (22,8) | 200 (13,8) | 120 (8,28)
125 (8,6) 2000 (138) | 1300 (89,6) | 560 (38,6) | 340 (23.4) | 180 (12,4)
40 (2,8) 175 (12,1) 2000 {138) | 1800 (124) | 1000 (69,0) | 550 (37.9) 0
200 (13,8) 2000 (138) | 2000 (138) | 1200 (82,7) | 730 (50,3)
250 (17,2) | 2000 (138) | 2000 (138) | 1600 (110)

form with in this regulator. The formation of ice de-
creases the size of the port opening, so the regulator is
unable to supply enough flow to satisfy the downstream
demand. When the downstream pressure falls below the
outlet pressure setting of the Type 627M or 627HM
regulator, the disk assembly of the Type 627Mor
627HMregulator moves off its seat ring, permitting
alcohol to flow into the main gas line. The alcohol
carried to the main regulator by the flow stream pre-
vents additional ice from forming on the seat ring. When
normal flow resumes, and as pressure in the down-
stream system is restored, the Type 627M or 627HM
regulator shuts off.

Startup and Adjustment

Startup

To avoid personal injury or property dam-
age due to explosion or damage to regula-
tor or downstream components during
startup, release downstream pressure to
prevent an overpressure condition on the
diaphragm of the regulator.
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Table 4. Type 627R Internal Relief Performance(1) (continued)

OUTLET OUTLET MAXIMUM ‘MAXIMUM INLET PRESSURE TO KEEP MAXIMUM ALLOWABLE DOWNSTREAM
PRESSURE - PRESSURE ALLOWABLE SYSTEM PRESSURE FROM BEING EXCEEDED, PSIG (bar)
RANGE, SPRING DOWNSTREAM :
PART NUMBER, ggfg‘{;ﬁr’) SYSTEM PRESSURE, ___Orlfice Size, Inches (mm)
AND COLOR PSIG (bar) 3/32 (2,4) 1/8 (3,2) 3/16 (4,8) 1/4 (6,4) 3/8 (8,5) 1/2 (12,7)
125 (8,6) 2000 (138) 1100 (75,8) | 500 (34,5) 300 (20,7) 170 (11,7) 140 (9,66)
150 (10,3) 2000 (138) | 1600 (110) | 750 (51,7) 440 (30,3) 230 (15,9) 2,4
40 (2,8) 175 (12,1) 2000 (138) | 2000 (138) | 980 (67,6) 580 (40,0) (20,0)
200 (13,8) 2000 (138) | 2000 (138) | 1200 (82,7) | 720 (49,6) ghall
250 (17,2) 2000 (138) | 2000 (138) | 1600 (110) Pk ) i .
125 (8,6) 1400 (96,5) | 820 (56,5) 400 (27.6) 230 (15,9) 150 (10,3) 140 (9,66)
. 150 (10,3) 2000 (138) | 1400 (96,5) | 650 (44,8) 370 (25,5) 210. (14,5) 170 (11,7)
50 (3,4) - © 175 (12,1) 2000 (138) | 1900 (131) | 700 (48,3) 530 (36,5) 270 (18,8)
. 200 (13,8) 2000 (138) | 2000 (138) | 1100 (75,8) | 670 (46,2)
35 to 80 psig 250 (17,2) 2000 (138) | 2000 (138) | 1500 (103)
(2,4 t0 5,5 bar) 125 (8,6) 900 (62,1) 450 (31,1) 270 (18.,6) 190 (13,1) | 140 (9,66) 130 (8,97)
150 (10,3) 1700 (117) | 1100 (75,8) | 540 (37,2) 300 (20,7) 190 (13,1) 160 (11,0)
10B3078X012 60 (4,1) 175 (12,1) 2000 (138) | 1700 (117) | 780 (53,8) 470 (32,4) 2 200 (13
Blue 200 (13,8) 2000 (138) | 2000 (138) | 1000 (69,0) | 610 {42,1) : o
250 (17,2) 2000 (138) | 2000 (138) | 1400 (96,5) {3»' M' L i
150 (10,3) 1200 (82,7) | 850 (58,6) 430 (29,6) 250 (17,2) 170 (11,'7) 160 (11,0)
70 (4,8) 176 (12,1) -~ 2000 (138) | 1400 (96,5) | 670 (46,2) 400 (27,6) 230 (15,9) 190 (13,1)
! 200 (13,8) 2000 (138) | 2000 (138) | 920 (63,4) 550 (37,9)
250 (17,2) 2000 (138) | 2000 (138) | 1300 (89,6)
160 (10,3) 800 (55,2) 500 (34,5) 300 (20,7) 200 (13,8) 160 (11,0) 150 (10,3)
80 (5,5) 175 (12,1) 1500 (103) | 1200 (82,7) | 550 (37.,9) 330 (22,8) 210 (14,5) 190 (13,1)
! 200 (13,8) 2000 (138) | 1700 (117) | 80Q (55,2) 480 (33,1) 270 (18,6)
‘ 250 (17,2) 2000 (138) | 2000 (138) | 1200 (82,7) 2
- 175 (12,1) 1900 (131) | 600 (41,4) | 400 (27.6) | 260 (17.9) | 200 (13,8) | 175 (12,1) |
70 (4,8) 200 (13,8) 2000 (138) | 1200 (82,7 :
. 250 (17,2) 2000 (138) | 2000 (138) [eliges ‘
70 to 150 psig 175 (12,1) 1400 (96,8) | 250 (17,2) | 240 (16,5) | 200 (13,8) | 190 (13,1) | 175 (12,1) |
(4,8 t0 10,3 bar) ‘80 (5,5) 200 (13,8) 2000 (138) | 960 (66,2) §
o 250 (17,2) 2000 (138) | 2000 (138) §
10‘33372)‘012' 100 (6,9) 200 (13,8) 1500 (103) | 250 (17,2) 230 (15,9)
© ’ 250 (17,2) 2000 (138) | 1600 (110) [
125 (8,8) 250 (17,2) 2000-(138) | 1000 (69,0) | 500 (34,5) Sl
150 (10,3) 250 (17,2) 1200 (82,7) | 260 (17,9) 260 (17,9) 260 (17,9)
1. The internal relief performance values are obtained by removing the disk assembly.
| 2. 'For Inlet pressures In excess of 1000 psig (69 bar), tefer to the maximum body and disk pressure ratings In the specifications table. A
3. For pressure setiings under 10 psig (0,69 bar), inlet pressure should be limited to approximately 100 psig (6,9 bar) so the setpoint adjustment can ba obtained.
B - Shaded areas indicate maximum inlet pressures allowed during system malfunction only, Table 6 give’s the maximum inlet pressure for normal regulator operation. -

In order to avoid an overpressure condi-
tion and possible equipment damage,
pressure gauges should always be used
to monitor pressures during startup.

1. ‘Slowly open the upstream shutoff valve.
2. Slowly open the downstream shutoff valve.
3. Check all connections for leaks.

4. Make final control springédjustments according to
the adjustment procedures.

Adjustment

The range of allowable pressure settings is marked on
the nameplate (figure 2). If a pressure setting beyond
this range is necessary, substitute the appropriate

regulator control spring. Change the nameplate to
indicate the new pressure range.

Before increasing the setting, refer to tables 2, 3, or 4.
Review the pressure limits for the control spring range
being used and be certain that the new pressure setting
will not result in an overpressure condition: :
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Table 5. Maximum Torque Values

KEY NUMBER™ DESCRIPTION MAXIMUM TORQUE, FOOT-POUNDS (Nem)

2 Seat ring 25 (34)
3 Cap screw (w/ aluminum diaphragm casing) . 16 (22)

Cap screw (w/ ductile iron or steel diaphragm casing) . 25 (34)
18 Lever cap screw 7 9
22 Diaphragm connector nut 17 (28)
26 Guide retainer (for Type 627R and 627MR only} . ) 3 )
57 Spring case cap screw (w/ aluminum or ductile iron diaphragm casing) 7 9

Spring case cap screw (w/ steel dlaphragm casing) 35 (47)
45 Diaphragm cap screw (w/Type 627 or 627M) 7 (9

Diaphragm cap screw (w/Type 627H or 627MH) 14 (19)

1. Refer to figures 7 hrough 10'!or key number locations.

Note
Always use a pressdre gauge to monitor .
pressure when making adjustments.
Refer to figures 7 through 12 for key number locations.
1. Remove the adjusting screw cap (key 36).
2. Loosen the locknut (key 34).

3. Increase the outlet pressure setting by turning the
adjusting screw (key 35) clockwise. Decrease the outlet
pressure setting by turning the adjusting screw counter-
clockwise.

4, When the desired pressure is obtained, hold the
adjusting screw (key 35) in place and tighten the
focknut (key 34).

Sh'utdown

To avoid personal injury or property dam-
age due to explosion or damage to regula-
tor or downstream components during
shutdown, release downstream pressure to
prevent an overpressure condition on the
diaphragm of the regulator.

1. Close the nearest upstream shutoff valve.

2. Close the nearest downstream shutoff valve.

3. Open the vent valve between the regulator and the
downstream shutoff valve nearest to it.

4. ForaType 627, 627H, or 627R regulator, the
regulator will open to release pressure between the
upstream shutoff valve and the regulator.

5. AType 627M, 627HM, or 627MR regulator requires
venting the control line and downstream pressure from
the regulator before maintenance. The pressure between
these shutoff valves is released through the open
regulator because the disk assembly remains open in
response to the decrease in control line pressure.

Maintenance

Unless otherwise specified, the following maintenance
procedures apply to all types of regulators. For a
summary of maximum torque values required for all
types of regulators, refer to table 5.

Due to normal wear, damage from external sources, or
debris in the air or gas line, regulator parts such as the
disk assembly, seat ring, and diaphragm must be -
inspected periodically and replaced as necessary to

‘ensure correct performance. The frequency of inspec-

tion and replacement depends upon the severity of
conditions and the requirements of state and federal
laws. Normal wear of the seat ring and disk assembly is
accelerated with high pressure drops and with large
amounts of impurities in the flow stream. Instructions
are given below for replacing the disk assembly, seat
ting, diaphragm, and O-rings. These procedures may
also be used for disassembly required for inspection
and replacement of other parts.
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Problem Indication for Type 627R and
627MR Regulators

Isolate the regulator from all pressure to
avoid personal injury and equipment
damage due to explosion or sudden
release of process pressure. Cautiously

. release pressure from the regulator
before attempting disassembly.

The vent assembly is equipped with a relief indicator
(key 49, figure 4). The cap for the relief indicator snaps
over the vent assembly opening. If the relief valve
opens wide, exhaust gas pops the cap off the screen
vent assembly opening indicating a problem with the
regulator. If the cap pops off, refer to the shutdown and
to the body area maintenance procedures to inspect the
disk assembly and seat ring.

If the disk assembly and seat'ring are not damaged,
refer to the diaphragm and spring case area mainte-
nance procedures in this section.

The disk assembly and seat ring can be inspected,
removed, and replaced without removing the regulator
body from the line connections. Refer to the body area
maintenance procedures

Body Area Maintenance Procedures

- These procedures are for gaining access to the disk

assembly, seat ring, diaphragm casing O-ring and stem
assembly. All pressure must be released from the
diaphragm casing before the performing these steps.

While using the following procedures, refer to figures 7
through 12 for key number locations.

Replacing the Disk Assembly or Seat Ring

1. To inspect and replace the disk assembly (key 9) or
seat ring (key 2), remove the cap screws (key 3, figure

5), and separate the diaphragm casing (key 5) from the
body (key 1).

2. !nspect and, if necessary, remove the seat ring
(key 2). Ifremoved, coat the threads of the replace- .
ment seat ring with lubricant (key 38) and torque to 25
foot-pounds (34 Nem).

3. Inspect the disk assembly and, if necessary,
remove the hair pin clip (key 13) that holds the disk
assembly (key 9) in place. If replacing the disk assem-
bly is the only maintenance required, skip to step 16.

RELIEF
INDICATOR
CAP (KEY 49)

wages*

Figure 4. Relief Indicator

Replacing the Stem Assembly

If it is necessary to perform maintenance on the stem
assembly, continue with steps 4 through 8 and 15
through 19 for Type 627, 627H, and 627R regulators, or
steps 9 through 19 for Type 627M, 627HM, and 627MR
regulators.

Perform steps 4 through 8 for. Type 627,627H, and

-627R Regulators only:

4. ForType 627, 627H, and627R regulators (figure 5),
use steps 5 through 8 to remove and replace the stem
assembly.

5. Remove the boost body (key 6), stabilizer (key 7),
and stem guide (key 8) from the diaphragm casing (key
5). Unhook and remove the stem (key 10) from the
diaphragm casing (key 5).

6. Remove and inspect the diaphragm casing O-ring
(key 4, figure 7, 8, or 11) and replace it if necessary.

7. Apply lubricant (key 42) to a replacement dia-
phragm casing O-ring (key 4, figure 7, 8, or 11) and
install it onto the boost body (key 6). Skip to step 14.

8. Forthe Type 627 or 627H regulators, be sure to
insert the pitot tube (tab) into the outlet side of the body
(see figure 7 or 11). Skip to step 14,

- Perform steps 9 through 19 forType 627M, 627HM,

and 627MR Regulators only:

9. ForType 627M, 627HM, and 627MR regulators
(figure 5), use steps 10 through 14 to remove and
replace the stem assembly.

10. To remove the blocked throat (key 43), insert a
screw driver blade into the groove provided in the throat
and pry it out of the diaphragm casing (key 5). Inspect
and replace parts as necessary.
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LEVER

STEM (KEY 10)
(KEY 15)

B STEM BACKUP
RINGS
o (KEY 12)

DIAPHRAGM CASING
. O-RING (KEY 4)

STEM GUIDE
 (KEY 8)

-/

HAIR PIN CLIP

(KEY 13) \

BODY
(KEY 1)

DISK
ASSEMBLY

CAP SCREW
(KEY 3)

DIAPHRAGM
CASING (KEY 5 .
( ) STEM O- RING PITOT TUBE SEAT RING

STABILIZER BOOST BODY

[ (KEY 11) (KEY 7) (KEY §) - ANDTAB FOR  (KEY2)

TYPE 627 ONLY .
Type 627 and 627R
BLOCKED THROAT

(KEY 43)

BACKUP RINGS (KEY 45) —I\ '
BLOCKED THROAT

9

piwe
warste BLOKED THROAT
O-RINGS (KEY 44)
Type 627M amd 627MR

Figure 5. Stem Assemblies

11. Inspect and, if necessary, replace the blocked
throat O-rings (key 44, figure 5) and backup rmgs (key
45, figure 5).

12, Apply lubricant (key 42) to replacement blocked
throat O-rings (key 44) and backup rings (key 45).

13. Apply !ubncant (key 42) to the replacement stem
O-ring (key 11) and stem backup rings (key 12) and
install them on the stem (key 10).

14. For assembly, insert the stem (key 10) into the
diaphragm casing (key 5) and hook it on the lever (key
15).

15. lné,ert paris into the diaphragm casing (key 5) that
were removed in steps 5 and 6 or step 10 (see figure 5).

“18. Install the the disk assembly (key 9), line up the
hole in the disk assembly and stem (key 10) and insert
the hair pin clip (key 13). ‘

17. Position the diaphragm casing plus attached parts
in relation to the body (key 1) so that they are correct
for the apphcahon

18. Securethe dlaphragm casing to the body with the
cap screws (key 3, figure 5). For an aluminum dia-
phragm casing (key 5), torque the cap screws (key 3)
10 16 foot-pounds (22 Nem). For ductile iron or steel .
diaphragm casings, torque the cap screws (key 3) to 25
foot-pounds (34 Nem).

10

19, It may be necessary to reposition the diaphragm
spring case to prevent rain, ice, and foreign debris from
entering the spring case. Refer to the diaphragm and
spring case area maintenance procedures, steps 1, 2,
and 21 through 25.

Diaphr'agm‘and Spring Case Area Main-
tenance Procedures

These procedures are for gaining access to the control
spring, diaphragm assembly, and lever assembly. All
spring pressure must be released from the diaphragm
casing before these steps can be petformed.

While using the following procedures, refer to figures 7
through 12 for key number locations.

1. Remove the adjusting screw cap (key 36), loosen
the lock nut, and turn the adjusting screw (key 35)
counterclockwise until all compression is removed from
the control spring (key 32).

2. Remove the spring case cap screws (key 37), the
nameplates, and lift off the spring case (key 29). If
changing the control spring (key 32) ot repositioning the
spring case (key 29) is the only maintenance required,
install the replacement control spring or rotate the
spring case so it is correct for the application. Skip to
step 21. For diaphragm area maintenance, continue with
step 3.
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DIAPHRAGM
o (KEY 23)
RELIEFVALVE O-RING
. {KEY 28).
PUSTHER POST
l .. 5]

ZDIAPHHAGM CONNECTOR
ASSEMBLY (KEY 21) -

RELIEF SEAL
RETAINER (KEY 47)

DIAPHRAGM
HEAD (KEY 24)

DIAPHRAGM CONNECTOR
NUT (KEY 22)

RELIEFVALVE
SPRING (KEY 27) GUIDE RETAINER

; W /_ O-RING (KEY 48)
?U

LOWER SPRING
SEAT (KEY 31)

PPER SPRING GUIDE RETAINER

SEAT (KEY 33) .(KEY 26)

Type 627, 627R, 627M, or 627MR

DIAPHRAGM LIMITER

DIAPHRAGM O-RING (KEY 51)
(KEY 23) DIAPHRAGM
DIAPHRAGM . LIMITER (KEY 60)
PUSTHER POST HEAD (KEY 24) :
(KEY 18)
Wea33.1¢ & I . 4
PUSTHER POST ’ E
O-RING (KEY 52) . DIAPHRAGM
. HEAD CAP )

- SCREW (KEY 46)

Type 627H amd 627HM

Figure 6. Diaphragm Assemblies

3. Remove the diaphragm limiter and O-ring (keys 50 -

and 51, onthe Type 627H or 627HM only). Remove the
diaphragm assembly by tilting it so that the pusher post
(key 19) slips off the lever (key 15). :

_ 4. Ifitis necessary to replace the lever assembly,
remove the lever cap screws (key 18).

5. Install the replacement lever (key 15) into the lever
retainer (key 16) by inserting the lever pin (key 17).
- Secure the lever assembly into the diaphragm casing

with the cap screws (key 18) and torque the cap screws

to 7 foot-pounds (9 Nem).

~If it is necessary to perform maintenance on the
diaphragm assembly, continue with steps 6 through 11
and step 20 for Type 627, 627H, 627M, and 627HM
regulators, or steps 12 through 19 for Type 627R and
627MR regulators,

Perform steps 6 through 11 for Type 627, 627H,
627M, and 627HM Regulators only:

6. ForType 627, 627H, 627M, and 627HM regulators
(figures 5 & 6), use steps 7 through 11 to disassemble
and reassemble the diaphragm assembly.

7. Remove the diaphragm head cap screw (key 46),
lower spring seat (key 31, Type 627 or 627Monly), and
diaphragm head (key 24). On the Type 627H or 627HM,

. remove the diaphragm cap screw O-rings (key 52).
- Separate the diaphragm (key 23) from the pusher post

(key 19).

8. Install the diaphragm (key 23), in reverse order in
step 7, on the pusher post (key 19), insert and finger
tighten the diaphragm head cap screw (key 46).

9. Hook the pusher post on the lever (key 15), then
turn the diaphragm (key 23) to match the holes in the
diaphragm with the holes in the spring casing.

10. Unhook the pusher post from the lever and torque
the diaphragm head cap screw (key 46) to 7 foot- .
pounds (9 Nem) for the Type 627 or 627M. On the Type
627H or 627HM torque the diaphragm head cap screw
to 14 foot-pounds (18 Nem).

11. Hook the pusher post on the lever (key 15) and
check the hole alignment. If necessary, loosen the cap
screw (key 46) and reposition the diaphragm (key 23)
on the pusher post (key 19). Retorque the screw (see
step 10). Skip to step 20.

11
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Perform steps 12 through 19 for Type 627R and
627MR Regulators only:

12. ForType 627R and 627MR regulators (figure 6),
use steps 13 through 19 to disassemble and reas-
semble the diaphragm assembly:

13. Remove the guide retainer (key 26) and separate
the diaphragm parts. Refer to figure 6 for the sequence
of parts.

14. To remove the diaphragm (key 23), femove the
diaphragm connector nut (key 22) and lift off the
diaphragm head (key 24) and diaphragm (key 23) from
the connector assembly (key 21). Do not attempt to
disassemble the connector assembly (key 21).

15, Position the replacement diaphragm (key 23) on
the connector assembly (key 21), install the diaphragm
. head (key 24) and connector nut (key 22) then torque
to 17 foot-pounds (32 Nem).

16. If necessary, replace the guide retainer O-ring
{(key 48) and, set the guide retainer (key 26) aside,
ready for assembly.

17. On the pusher post (key 19) install the relief seal
O-ring (key 28) and lubricate (key 42). Also, instalf the
relief seal retainer (key 47), diaphragm connector
assembly (key 21, with attached parts) relief spring
(key 27), upper relief spring seat (key 33), and guide
retainer (key 26). Torque the guide retainer (key 26) to 3
foot-pounds (4 Nem), -

18. Hook the pusher post (with attached parts) on the
lever (key 15) to check the alignment of the holes in the
diaphragm with the holes in the spring casing. If the
holes do not line up, unhook the pusher post from the -
lever, hold the pusher post, and rotate the diaphragm to
the correct position.

19. Install the lower spring seat (key31)overthe relief .

spring so it rests flat on the connector nut (key 22),

20. Insert the diaphragm assembly into the diaphragm
casing (key 5) and hook the pusher post on the lever
(key 15).

21. Install the control spring (key 32) and upper spting
seat (key 33), and apply lubricant (key 38) to the upper
" spring seat (key 33).

22, Install the spring case (key 29) so that the
screened vent assembly (key 30) is in the correct
position for the application. Place the nameplates (key
39) over the screw holes, insert thé spring case cap
screws (key 37), and finger tighten.

23. Screw in the adjustment screw to put slack into the '

diaphragm (key 23)

12

24, Using a crisscross pattern, finish tightening the
spring case cap screws (key 37) to 7 foot-pounds (9
N-m) of torque

25. If necessary, refer to the installation and/or the
startup and adjustment procedures

26. Install the adjusting screw cap (key 34) aﬁer .
regulator adjustment.

Parts Ordering

When corresponding with your Fisher sales office or
sales representative about this regulator, always
reference the type number which is found on the
nameplate (key 39, figures 7' through 12).

When ordering replacement parts, reference the key
number of each needed part as found in the foilowmg
parts list.

Parts List

Key Descrlptlo‘n

Part Number
Type 627 Parts Kit with aluminum/nitrile trim
(includes keys 4, 9, 11, 12, and 23) R627X000A12
Type 627 Parts Kit with stainless steel/nitrile trim
(includes keys 4, 9, 11, 12, and 23) R627X000S12
Type 627R Parts Kit with aluminum/nitrile trim )
(includes keys 4, 9, 11, 12, 23, 28, and 48) R627RX00A12

Type 627R Parts Kit with stainless steel/nitrile trim

(includes keys 4,9, 11, 12, 23, 28, and 48) R627RX00S812
1 Body o
Ductile Iron
1000 psig (69 bar) max Inlet pressure
3/4-inch NPT size 30B3046X012
1-inch NPT size 30B3048X012
2-inch NPT size 30B3096X012
Steel
2000 pslg (138 bar) max Inlet pressure
3/4-inch- NPT size 30B3050X012
1-inch NPT size 30B3051X012
2-inch NPT size | 30B7452X012
Steel, ANSI Class 600 RF flanged
1480 psig (102 bar) max inlet pressure
1-Inch size 40B6754X012
2-inch size 40B6756X012
2" Seat ring
Aluminum
3/32-inch (2.4 mm) port diameter 0R044109022
1/8-inch (8.2 mm) port diameter 1A936709012
3/18-inch (4.8 mm) port diameter 00991209012
1/4-inch (6.4 mm) port diameter 0B042009012
3/8-inch (9.5 mm) port diameter 0B042208012
1/2-inch (12.7 mm) port diameter 1A928809012
303 Stainless steel
3/32-inch (2.4 mm) port diameter 0R044135032
1/8-inch (3.2 mm) port diameter 1A936735032
3/16-inch (4.8 mm) port diameter 00991235032
1/4-inch (6.4 mm) port diameter 08042035032
3/8-inch (9.5 mm) port diameter 0B042235032
1/2-inch (12,7 mm) port diameter 1A928835032

*Recommended spare part.
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Key Description

o

4*

9*

10

11*
13
14
15

16
17

18

19

21
22
23*

Seat ring (continued)

Part Number

316 Stainless steel, NACE() construction only

. 3/324inch (2.4 mm) port diameter
1/8-inch (3.2 mm) port diameter
. 8/16-inch (4.8 mm) port diameter
1/4-inch (6.4 mm) port diameter
3/8-inch (9.5 mm) port diameter
1/2-inch (12.7 mm) port diameter
Cap Screw (not shown), (2 req'd)
Type 627 and 627R w/aluminum
diaphragm case, pl steel
All Types w/ductile iron
diaphragm case, pl steel
or steel diaphragm case, pl steel
Diaphragm Case O-Ring (Type 627, 627H, or
627R only), nitrile -
Diaphragm Case
For Type 627 or 627R
Aluminum w/o 1/8-inch gauge tap
- Aluminum with 1/8-inch gauge tap
for Type 627 only
Ductile iron w/o 1/8-inch gauge tap
Ductile iron with 1/8-inch gauge tap
for Type 627 only
Steel
For Type 627M or 627MR
Ductile iron
Steel’
For Type 627H, steel
For Type 627HM; stesl
Boost Body (not for Type 627M, 627HM,
or 627MR), Delrin(2)
For Type 627 or 627H
For Type 627R
Stabilizer (for Type 627, 627H, and 627R
only), nitrile
Stem Guide (for Type 627, 627H, and 627R
only), powdered metal
Disk Assembly (for ali port diameters)
Aluminum holder and nitrite disk
303 Stainless steel holder and nitrile disk
Aluminum holder and nylon disk
303 Stainless steel holder and nylon disk
NAGE construction only
Aluminum holder and nitrile disk
316 Stainless steel holder and nitrile disk
Aluminum holder and nylon disk
316 Stainless stesl holder and nylon- dlsk
Stem
303 stainless steel
316 stainless steel (NACE)
Stem O-Ring, nitrile
Stem Backup Ring, TFE (2 requlred)
Hair Pin Clip, stainless steel
Drive Pin, plated steel
Lever, plated steel
Lever Retalner, plated steel
Lever Pin
Stainless steel
316 stainless steel (NACE)
Lever Cap Screw (2 required)
Plated steel
316 stainless steel (NACE)
Pusher Post, aluminum
For Type 627 or 627M
For Type 627R or 827MR
For Type 627H or 627HM,
416 stainless steel
Diaphragm Connector (for Typs 627R
or 627MR only), stainless steel
Diaphragm Connector Nut (for Type
627R or 627MR only), stainless stoel
Diaphragm, nitrile
For Type 627 or 627M w/aluminum or
ductile iron diaphragm case

Key Dascription

23
OR0441X0012
1A9367X0022
009912X0012
0B0420X0012
0B0422X0012______
1A9288X0012
“18A1087X012 24
10403824052
1403024052
25
17A2325X022
26
40B3084X012 27
11B5380X012  28*
30B3053X012
29
31B0B41X012
30B3104X012
39A5987X012
30B8734X012
30B3104X012
30B8734X012
30B3056X012 30
30B3057X012 31
10B3060X012
: 32
. 20B3061X012
1C4248X0212
1C4248X0202
1C4248X00A2
1G4248X0062
1C4248X0212
104248X0252 33
104248X00A2 34
1C4248X0262 35
10B3059X012
10B3059X022
1DB87506992 36
1K786806992 37
_10B3058X012
1A953228982
20B3063X012
30B3097X012 39
483
10B3083X012
10B3083X022 - 44
10B7454X012 45
10B7454X022
46
10B3098 X012
10B3098 X022
47
10B3098 X032
48
10B6758X012
: 49
10B7449X012
50
51
10B3069X012  52*

Diaphragm, nitrile (continued)
For Type 627 or 627M wi/steel
diaphragm case
For Type 627R or 627MR w/aluminum
or ductile iron diaphragm case
For Type 627R or 627MR w/steel
diaphragm case
For Type 627H or 627HM w/steel
dlaphragm case (dlaphragm ls neoprene
with nylon fabric)
Diaphragm Head, plated steel
For Type 627 or 627M, plated steel
For Type 627R or 627MR, plated steel
For Type 627H or 627HM, 416 stainless steel
Relief Spring Seat (for Type 627R or
627MR only), steel
Guide Retainer (for Type 627R or
627MR only), stainless steel
Relief Spring (for Type 627R.or 627MR
only), plated steel
Relief Seal O-Ring (for Type 627R or
627MR only), nitrile
Spring Case
For Type 627 or 627R
Aluminum
Ductilé iron
Steel
For Type 627M or 627MR
Ductile iron
. Steel
For Type 627H or 627HM
Steel |
Screened Vent Assembly, plastic -
Lower Spring Seat, plated steel
For Type 627 or 627M
For Type 627R or 627MR
Control Spring, pi steel
5 to 20 psig (0.34 to 1.4 bar), yellow
15 to 40 psig (1.0 to 2.8 bar), green
35 .to 80 psig (2.4 to 5.5 bar), blue
70 to 150 psig (4.8 to 10.3 bar), red
140 to 250 psig range (9.6 to 17.2 bar),
blue, used in a Type 627H or 627HM
240 to 500 psig range (16.5 to 34.5 bar),
red, used In a Typg 627H or 627HM
Upper Spring Seat, plated steel
Locknut, plated steel
Adjusting Screw, pl steel
For Type 627 or 627M
For Type 627H or 627HM
For Type 627R or 627MR
Adjusting Screw Cap, plastic

" Spring Case Cap Screw, pI stesl (8 required)

For aluminum or ductile iron dlaphragm case
For steel diaphragm case.
For Type 627H/HM, steel diaphragm case
Nameplate
Blocked Throat (for Type 627M, 627HM or .
627MR only), stainless steel
Blocked Throat O-Ring (for Type 627M,
627HM, or 627MR only), nitrile (2 required)
Blocked Throat Backup Ring (for Type 627M,
627HM, or 627MR only), TFE (2 required)
Diaphragm Head Cap Screw, steel
For Type 627 or 627M
For Type 627H or 627HM
Relief Seal Retainer (for Type 627R or
627MR only), stainless steel :
Guide Retainer O-Ring (for Type 627R
or 627MR only), nitrile
Relief Indicator (for Type 627R or
627MR only), rubber {not shown)
Diaphragm Limiter
Diaphragm Limiter O-Ring
Pusher Post O-Ring (2 required)

Part» Number

10B8735X012
10B3068X012
10B8736X012

12B0178X012
10666428982
10B3071X012
12B01756X012
10B7446X012
10B7450X012
10B6757X012
1J108506992
40B3086X012
30B3055X012
30B3102X012

30B3055X012
30B3102X012

30B3102X012
10B3093X012

1D666625072
20B3073X012

- 10B3076X012

10B3077X012
10B3078X012
10B3079X012

10B3078X012

10B3079X012
108667125072

1DB867728982

10B3081X012
10B3081X012
10B3080X012
20B3082X012

1A391724052
10B8737X012
1A346424052

10B3085X012
1E264306992

10B3106X012

1K920724052
1C379124052

10B7445X012
1D682506992
30B3100X012
22B0176X012

1K877606992
1C853806992
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January 2001

Errata Sheet
for

627 Series
Form 5252, July 1989

This errata sheet includes information covering the Type 627LB extended body regulator. This new body style
is available on all 627 Series configurations and will.be an addition to key 1 in the Parts List. The pressure -
ratings on the Type 627LB bodies. will be identical to the existing specifications stated in the current 627
Series Instruction Manual. Each bullet on this errata sheet refers to a section of the 627 Series Instruction
Manual (form 5252) where this infornation needs to be added.

* Add the following to the Available Conétructions * Add the following figure to the end of page 18. -
section of Table 1. Specifications on page 2.

Type 627LB: A 627 Series construction with an

extended NPT screwed body. Note: The pressure

. ratings and capacities for a Type 627LB depend on the
627 Series construction. See the above listed con-

structions for ratings and specifications.

* Add the following to the Parts List on page 12.

Key Description Part Number
1 Body
Type 62718 - Ductile iron
1000 psig (69 bar) max inlet pressure :
3/4-Iinch NPT screwed body 3982450X012
1-Inch NPT screwed body 39B2451X012
2-inch NPT screwed body ’ 39B0414X012
Type 62718 - Steel
2000 psig (138 bar) max Inlet pressure
3/4-inch NPT screwed body 3980411X012
1-Inch NPT screwed body : : 3980412X012

2-inch NPT screwed body 39B0415X012 Figure 13. Type 627LB Regulator Body

©Fisher Conlrols Intemational, inc., 1986, 1989; All Rights Reserved

Fisher and Fisher Regulators are marks owned by Fisher Controls International, inc. The Emerson logo Is a trade mark and service mark of Emerson Electric Co.
All other marks are the property of their respective owners.

The contents of this publication are presenled for Informational puiposes only, and while every effort has been made to ensure‘thelr accuracy, they are not fo be consirued as warranties or guarantees, express
or Impled, regarding the products or services described hereln or their use or applicablity. We reserve the right fo modify or improve the designs or specifications of such products at any time without nofice.

For information, contact Fisher Controls:
Marshalltown, lowa 50158 USA
28320 Gallardon, France

Sao Paulo 05424 Brazil e
Sﬁ‘]oga:org 1284861 o FISHER
Postins A Regulators




627 Series | OED |

1 May 2005
TYPE 627 REGULATOR (continued)

SPRING AND PORT FS NUMBER FOR SPRING, PSIG E:
BODYSiZE, | BODY DIAPHRAGM TRIM DIAMETER v
INCH MATERIAL CASING MATERIAL INCH 51020 15 to 40 35 {o 80 70 to -
MATERIAL
332 B627-250 | B627-260 | B627-261 | piddgD
118 B627-201 | B627-202 | B 627-203 62704
. 3ne B627-206 | B627-207 | B 627-208 6p75200 .
™ Aluminum 114 B627211 | Bear212 | Be2r21a ) s
38 B627-216 | B627-217 | Be2r-218 { Vi
. Ductile 112 B627-221 | B627-222 | B627-208 4
iron 3/32 A627-263 | A627-264 ] B627-286
118 A627-226 | A627-227 B 627-229
Stainless 3116 A627-231 | A627-23 B 627-234
steel 14 A627-236 | A62Z57 B 627-239
318 A627-241 27242 B 627-244
112 A 627-246~T A627-247 B 627-249
332 /g,ezﬁw B 627-270
a4 1/8 627-441 B 627-444
NPT wea Aluminum 3n B 627-445 B627-447 | B627-448
‘ steal 4 B 627-449 B 627451 | B 627-452
screwed B 627-453 B627-455 | B 627456
12 B 627-457 B 627-450 | B 627-460
Aluminum P
/ 3/32 A627-273 | B627-274
18 2 A627-463 | B627-464
Stainless 3/16 A 627-495;, “1a A 627-467 B 627-468
steel 1/4 A 6274695 A627-471 | B627-472
3/8 A ezwg“g A627-475 | B 627478
112 £27477 A627-479 | B627-480
Y32 |ALETTI5 | AG27-726 | ABSLT2T | A627-728
118 A627729 | A627-730 | A62r A 627732
wes Stainless 316 . T9A627°733 | AG27-734 | A627-735 627-736
/ steel steel 114 M K0627737 | A627-738 | A627-730 \gagi;;g\
BB U AG27741 | AG27-742 | AG27-743 | A62T
1288 | A627-745 | A627-746 | AB27-747 | A627-748
& @ 392 | A627-105 | A627-110 | AG27-115 | B 627120
) és‘g%?e“ AB27-101 | AB27-102 | A627-103 | B627-104
Auminum 12, 316 A627-106 | A627-107 | AG27-108 | B627-100
5 174 A627-111 | AB27-112 | AB27-113 | B627-114
‘ 38 A627-116 | AB27-117 | AG27-118 | B627-119
Ductite 112 A627-121 | A6271122 | A627-123 | B627-124
iron 3132 A627-125 | A627-130 | A627-135 | B 627-140
ﬁg 118 A627-126 | A627-127 | A627-128 | B627-120
astiess 36 A627-131 | A627-132 | A627-133 | B627-134
‘ . > sledl 114 AB27-136 | AB27-137 | AG27-138 | B627-139
‘ '~ 3/8 AB27-141 | A627-142 | A627-143 | B627-144
N; . Ductite 102 A627-146 | A627-147 | A627-148 | B 627-149
screwed iron 3/32 A627-275 | A627-276 | A627277 | B627-278
e 118 A627-481 | A627-482 | A627-4B3 | B627-484 Uag
Aluminum 3116 AG27-485 | A627-486 | A627-487 | B627-488
114 AG27-489 | A627-490 | A627491 | B627-840
378 A627-492 | AG627-493 | A627-494 | B 627-495 -,Lnizse.
112 AB27496 | AB27-497 | A627-498 | B 627-499
3132 A627-279 | A627-280 | A627-281 | B 627-282
158 A627-500 | A627-501 | A627-502 | B 627-503
Stainless 316 A627-604 | AB27-505 | A627-506 | B 627-507
steel - 114 A627-508 | A627-500 | A627-510 | B 627-511
3/8 A627-512 | A627-513 | A627-614 | B627-515
102 A627-516 | AB27-517° | A627-518 | B627-519
- continued -
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627 Series

TYPE 627 REGULATOR (continued)

1 May 2005

SPRING AND PORT FS NUMBER FOR SPRING, PSIG
BODY SIZE, BODY DIAPHRAGM TRIM DIAMETER -
INCH MATERIAL CASING MATERIAL INCH ' 510 20 15 10 40 35 to 80
MATERIAL
3/32 B627-305 | B627-310 | B627-315
1/8 B627-301 | B627-302 | B 627-303
3116 B627-306 | B627-307 | B 627-308
Aluminum 114 B627-311 | B627-312 | B627-313 ’
3/8 B627-316 | B627-317 | B627-318 { 4
Dustile 112 B627-321 | B627-322 8 627.324
iron 3/32 A627-325 | A627-330 B 627-340
1/8 A627-326 | A627-327 B 627-329
Stainless 3/16 AB27-331 | A627-332 B 627-334
steel 1/4 A627-336 | A627-337 B 627-339
3/8 A627-341 | A627-342 B 627-344
12 A627-346 | A627-347 #| ) B 627-349
3/32 B627-283 | B 627-284 4|, B 627285 | B 627-286
7 18 B627-520 | B627-52¢4, ['B627-522 | B627-523
weB 3/16 B627-524 | Be2mbs ©| B627-526 | B 627-527
o steel Alurminum 114 B 627-528 %%%ﬁv B627-530 | B 627-631
3/8 B 627-532 7553 | B627-534 | B627-535
112 B 627-536 91537 | B627-538 | B627-539
3/32 A627-287 StA67-208 | A627-289 | B627-200
/\ 118 AB27-540% R627-541 | A627-542 | B627-543
Stainless 3116 A627-5443, VA 627-545 | A627-546 | B 627-547
steel 14 A627-548 ¥ A627-549 | A627-550 | B 627-551
3/8 AB27-§52 | A627-563 | A627-554 | B 627-555
112 Ag27-556 | A627-557 | A627-568 | B 627-559
3132 | sRGA825 | A627-826 | A627-827 | A627-828
18 ot AG27820 | A627-830 | AB27-831 | A627-832
weB Stainless Cp627833 | A627-834 | A627-835 | A627-836
steel steel {1A627-837 | A627-838 | A627-839 | A627-840
A627-841 | A627-842 | AB27-843 | A627-844
A627-845 | AB27-846 | AB27-847 | A627-848
B627-1121 | B627-1122 | B627-1123 | B627-1124
B627-1125 | B627-1126 | B627-1127 | B 627-1128
1 WCB weB Stainless B627-1129 | B627-1130 | B627-1131 | B 627-1132
600 RF steel B627-1133 | B627-1134 | B627-1135 | B627-1136
B627-1137 | B627-1138 | B627-1139 | B 627-1140
B627-1141 | B627-1142 | B627-1143 | B627-1144
A 62791 A 627-92 A 627-93 B 627-94
A 627-51 A 627-52 A 62753 B 627-54
A 627-55 A827-56 A 627-57 B 627-58
A 627-59 A627-60 A 627-61 B 627-62
A 627-63 A627-84 A 62765 B 627-66
A 627-67 A 62768 AB27-69 | B627-70
A 627-95 A 627-96 A 627-97 B 627-98
A 82771 A 627-72 A 627-73 B 627-74
Stainless A 627-75 A 627-76 A 627-77 B 627-78
steel 14 A627-79 A 627-80 A 627-81 B 627-82 .
b 3/8 A627-83 A627-84 A 627-85 B 627-86
N|2>T Ductile 142 A 627-87 A 627-88 A 627-89 B 627-90
screwed iron 3/32 A627-201 | A627-292 | A627-203 | B627-204
T 18 A627-560 | A627-561 | A627-562 | B 627-563
Aluminurn 3116 AB27-564 | AG27-565 | A627-5668 | B 627-567
14 A627-568 | AB27-569 | A627-570 | B 627-571 %
\_/ 38 AG27-572 | AG27-573 | A627-574 | B 627-575
12 A627-576 | AG27-577 | A627-578 | B627-579
3/32 AB27-205 | A627-206 | A627-207 | B 627-298
1/8 A627-580 | A627-581 | A627-582 | B 627-583
Stainless 316 A627-584 | A627-585 | A627-586 | B 627-687
steel 14 A627-588 | AB27-589 | A627-580 | B 627-591
\_/ 3/8 A627-592 | A627-503 | A627-594 | B627-595
SR A627-596 | A627-597 | A627-598 | B 627-509
- continued -
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Installation Sheet
Form 5483

67CF Series

- 67CF Séries Installation Sheet

Introduction

This installation sheet covers the installation and startup

of the 67CF Series filter regulators. If maintenance is
required, refer to the 87CF Series Instruction Manual,

form 5489. Contact your Fisher Sales Representative or

Sales Office to receive a copy of the instruction manual.

Specifications -
+ Maximum Inlet Pressure:
250 psig (17,2 bar)
* Maximum QOutlet Pressure:
50 psi (3,4 bar) over outiet pressure semng
¢ Qutlet Pressure Ranges:
0 to 35 psig (0 to 1,4 bar)
0 to 60 psig (0 to 2,4 bar)
-0 to 125 psig (0 to 8,6 bar)
« Temperature Capabilities with Nitrile (NBR):
-40° 10 180°F (-40°C to 82°C)

!nstanatlon

N WARNING v

Personal lnfury, property damage, eguipment
damage, or leakage due to escaping gas or
bursting of pressure-containing parts may
result if this regulator Is overpressured or is
installed where service conditions could

- exceed the limits given in the specifications, or

- -where conditions exceed any ratings of the
adjacent piping or piping connsctions, To avoid
such injury.or damage, provide pressure-
relieving or pressure-Himiting devices (as
required by the appropriate code, regulation, or
standard) to prevent service conditions from
exceeding those limits,

The internal relief valve in the Type 67CFR
regulator does not provide full overpressure
protection. The internal relief valve is designed
for minor seat leakage only. If maximum inlet
pressure to the Type 87CFR exceeds the maxi- -
mum pressure ratings of the downstream
‘equipment or exceeds the maximurn allowable
outlet pregsure of the Typs 67CFR, additional
overpressure protection is required,

1. Regulator operation within ratings does not preclude

the possibility of physical damage from external sources

or debris in the-lines. Regulators should be inspected for
damage periodically and after an overpressure condition.

2. Only personnel qualified through training and experi-.

ence should install, oparate, and maintain a regulator.
Make sure there is no damage 1o or foreign material in
the regulator and all tubing/piping is free of debris.

3. install the regulator so that flow is from the IN to the
OUT connection as marked on the regulator body.

4. For best drainage, orient the drain valve (key 2) to
the lowest possible point on the dripwell (key 5). This
orientation may be tmproved by rotatmg the dripwell with
respect to the body (key 1).

N WARNING

A regulator may vent some gas to the atmo-
sphere, In hazardous or flammable gas service,
verited gas may accumulate and cause per-
sonal Injury, death, or property damage due to
fire or explosion. Vent a regulator in hazardous
gas service to a remote, safe location away |
trom alr intakes or any hazardous arsa. The
vent line or stack opening must be pmtected
agalnst condensation or clogging

5 A clogged spring case vent hole may cause the
regulator to function improperiy. To keap this vent hole
from being plugged (and to keep the spring case from
collecting moisture, corrosive chemicals, or other foreign.
material) orient the vent to the lowest possible point on
the spring case or otherwise protect it. Inspect the vent

" hole regularly to make sure it is not plugged, Spring

case vent hole orientation may be changed by rotating
the spring case with respect to the body, A 1/4-inch NPT

*. spring case vent may bs remotely vented by mstalhng

tubing or piping into the vent.

6. For regulator shutdown, install upstream . block and
vent valves and downstream block and vent valves (if
required), or provide some other suitable means of

. properly venting the regulator infet and outlet pressures.

7. Apply a good grade of pipe compound to the male
pipe threads before making connections, making sure
not to get the pipe compound inside the reguiator.

8. install tubing fitting or piping into the 1/4-inch NPT
inlet connection on the body (key 1) and into the 1/4-inch
NPT body outlet connection,

9. The second 1/4-inch NPT outlet can be used for a
gauge or other use. lf not used, it must be plugged.

FISHER

02/89
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67CF Series

10. When installing a 67CF Series regulator in an T .
existing installation, it may be necessary 1o use spacers (‘1’:; oo @— /L
to adapt the installation. 1f the mounting bolis are too o NI @ f
long. place a spacer on the boit. To be surs the regulator SPACER GUTER )
is secure, the bolts should have at least two tull threads DIAMETER =4
of engagement,

- 0.25 B “‘JJ@\L""
- e 7 1

Startup and Adjustment e swcen 1

1. With proper installation completed and downstream I &3:; o

equipmert properly adjusted, slowly open the upstream
and downstream shutoff valve (when used) while using SPACER WIDTH AND
pressure gauges to monitor pressure, INNER DIAMETER

I

Figure 1. Spacer Diameter and Instatiation

EN WARNING

To avoid personal injury, property damage, or
equipment damage caused by bursting of
pressure contalning parts or explosion of
_accumulated gas, never adjust the control
spring to produce an outlet pressure higher
than the upper limit of the outlet pressure range
for that particular spring. If the desired outlet
preasure Is not within the range of the control
spring, install a spring of the proper range.

S

2. If outlet pressure adjustment is necessary, monitor
outlet pressure with a gauge during the adjustment
procedure. The regulator is adjusted by loosening the
jockhut (key 18), if used, and turning the adjusting screw

- or handwheel (key 18) clockwise 1o increase or counter-
clockwise to decrease the oullet pressure setling,
Tightan the locknut to maintain the adjustment position.

PG GO @
@D@OEHE®E

' |
‘ ALLLY v
6{/ ’ ﬁy“"?’
. b N A
Parts List **‘Q/J' i S ‘«zj
{Em g A y

Key  Description Key Description .& :5.;'.'._.' 13‘
1 Body 161 Diaphragm Assernbly E&‘ e "-:a“k_
2 Drain Valve 17 Spring i' B
3 Flangs Screw 18 . Adjusting Screw . {b 5
4% O-Ring 18 Locknut U\ | /LN
5 Dripwalt 20 Upper Spring Seat &M ‘; T
[ Filtar Elemant 22 Pressure Gaugs by - W
7 Spring Case 23 1/4-Inch Pipe Plug LD
9 Filtar Retainer 24 Tire Valve 8_J
108 Valve Carlridge 26 Fiiter Gaskst
119 Valve Plug 31 Pans! Mourting Nut
12¢2  Valve Spring az Wire Seal
1342 Vaive Retalner 33 Closing Cap
14¢-2 O-Ring 34 Spacer
159 Soft Seat

1. Ascommanded Spare Part

2. Valve canridge assembly includes kays 10, 11, 12, 13, 14, and 15, Figure 2. B7CF Series Assembiy me’.ngs

Fighss, FisherR t, and M ing The Procass Better are marks ewned by Fisher Controls intermnationsd, Inc. of Fisher-Fossmount Systams, Ing,
Al other marks &re the propaily of thelr respattive pwnars,

©OFishet Controks International, Ing, 1993 A Hlvhts Reserssd

The corienis of §ds publoston ae oy A7 Wi by OrY Misd Deon sy B pnsurs B soceracy, $isy 819 e 0 by construsd A8 WEARASES Of [UREITRNS, SYNESS O
mmmpmamwm«MWwW@%wmmbmammmwammdmmwmmwmmrmn

For information, contact Fisher Controls: .
Marshalltown, lowa 50158 USA i &
28320 GaHlardon, France F'SHER
Sao Paulo 05424 Brazil
Singapore 128461

pintssinusA. [OETRG. e recreisdvaps ‘ FISHER-ROSEMOUNT Managing The Process Betterr




Instruction Manual
Form 54689

67CF Series

67CF Series Filter Regulators

Introduction

Scope of Manual

This manuali provides instructions and parts lists for
67CF Series filter regulators. Instructions and parts
lists for other equipment mentioned in this instruction
manual, as well as for other 87 Series regulators, are
found in separate manuals,

Product Description

The 67CF Series direct-operated regulators are
equipped with a filter for removing particles from the
supply gas. They are typlcally used to provide con-
stantly controlled, reduced pressures to pneumatic
and electropneumatic controllers and other instru-
ments. These are suitable for most air or gas applica-
tions. Other applications include providing reduced
pressures to air chucks, air jets, and spray guns.

The Type 67CFR regulator has an integral low-capacity
internal relief valve. A downstream pressure increase
above the outlet pressure setting moves the diaphragm
assembly off the soft seat, venting the excess pressure
through a hale or vent in the spring case.

Specifications

Some general 67CF Series ratings and other
specifications are given on page 2. A label on the
spring case gives the control spring range for a given
regulator as it comes from the factory.

Installation

Note

If the regulator is shipped mounted on
another unit, install that unit according
to the appropriate instruction manual,

Wran

Figure 1. Typical Type B7CF Filter Regulator with Optional Gauge

Personal injury, property damage, equip-
ment damage, or leakage due to escaping
gas or bursting of pressure-containing
parts may result if this requlator is over-
pressured or is installed where service
conditions could exceed the limits given
in the specifications, or where conditions
exceed any ratings of the adjacent piping
or piping connections. To avoid such
injury or damage, provide pressure-
relieving or pressure-limiting devices (as
required by the appropriate code, regula-
tion, or standard) to prevent service
conditions from exceeding those limits.

(FISHER)

 FISHER-ROSEMOUNT Managing The Process Better:



67CF Series

Specifications

Body Size, Inlet and Outlets Connection Style
1/4-inch NPT screwed

Maximum Inlet Pressure (Body Rating)»
250 psig (17,2 bar)

Outlet Pressure Ranges

QUTLET PRESSURE CONTROL SPHFNG;’?:;N“MW

RANGES, PSIG (bar)| Part Number |  Color inch (i)
Oto 20 (0o 1.4) | TIH130TO012 |green stipe|  0.135 (343)
0 to 35 (0l 2.4y | 14065970012 slhver 0.158 [3,96)
Ot 60 {Oed, 1y | TI4068TO012 | Husstripe | 0,170 (432}
Do 125 {10 8.8) | T14080T002 ] red stripe | 0,207 (5,26}

Maximum Emergency Qutlet Pressure'"
50 psi (3,4 bar) over outlet pressure setling

Wide-Open Flow Coefficients
MainValve: C:11.7,C0.36; C,:32.2
Internal ﬁelie? Valve: Cg; 1.45; CV:O.Ods; Cr; 32.8

Pressure Registration
internal

Accuracy
Inlet Sensitivity: Less than 0.2 psig (0,014 bar)
change In outlet pressure for every 25 psig
(1,72 bar) change in inlet pressure
Repeatability: 0.1 psig (0,0069 bar)®
Air Consumption: testing repeatedly shows
no discernible leakage

Regulator Temperature Capabilities
With Nitrile (NBR): -40° to 180°F (-40° to 82°C)
With Fluoroelastomer (FKM):
07 to 300°F (-18° to 149°C)
With Silicone (VMQ)®: -60° to 180°F (-51" to 82°C)
Drain Valve and Spring Case Vent Location
Aligned with inlet, other positions optional

Type 67CFR Internal Relief Performance
Low capacity for minor seat leakage only; other
overpressure protection must be provided if inlet
pressure can exceed the maximum pressure rating
of downstream equipment or exceeds maximum
outlet pressure rating of the Type 67CFR

Filter Capabilities
Free Area: 12 times pipe area
Micron Rating:
Cellulose Element; 40 microns
Glass Fiber Elerment: 10 microns
Stainless Stes! Elernent; 40 microns

Approximate Unit Weight
1 pound (0,5 kg)

Options

» Handwheel adjusting screw

» NACE (MR0O175) compliant construction

» Ammonia service construction

» Panel mount (includes spring case with 1/4-inch
vent, handwheel, and panel mounting nut)

» Closing cap (available on spring case with
1/4-inch NPT vent)

« Aluminum or stainless steel drain valve

« Fluoroelastormer (FKM) elastomers for high
temperatures and/or corrosive chemicals

« Silicone (VMQ) elastomers for cold temperatures

« Triple scale oultet pressure gauge
{brass or stainless steel)

« Stainless steel stem on the valve plug

» Fixed bleed restriction mounted in the sids outlet

+ Tire valve in saecond outlet

* Pipe plug in second outiet

1, Tha pressurelfemperaiure limits in this bulietin and any applicabile standard or code fimitation should not be excerdsd,
2. Aepaatability is the measure of the reguiators abililty to return o setpelnt consistenily when travaling from steady siate to transient to steady siate.

3. Silleorm iz not sormpatible with hydrecacbot gas,

The internal relief valve of the Type 67CFR
reguiator does not provide full overpres-
sure protection, The internal relief valve is
designed for minor seat leakage only. }f
maximum inlet pressure to the Type
B7CFR exceeds maximum pressure
ratings of the downstream equipment or
exceeds maximum allowable outlet
pressure of the Type 67CFR, additional
overpressure protection is required.

1. Hegulator aperation within ratings does not
preclude the possibility of damage from debris in the
lines or from external sources. Regulators should be
inspected for damage periodically and after any
overpressure condition,

2. Only personnel qualified through training and
experience should install, operate, and maintain a
regulator. Make sure that there is no damage to or
foreign material in the regulator. Also ensure that all
tubing and piping is free of debris.




67CF Series

3. Install the regulator so that flow is from the IN to
the QUT connection as marked on the regulator body.

4, For best drainage, orient the drain valve (key 2) to
the lowest possible point on the dripwell (key 5). This
orientation may be improved by rotating the dripwell
with respect to the body (key 1).

A regulator may vent some gas to the
atmosphere, In hazardous or flammable
gas service, vented gas may accumulate
and cause personal injury, death, or
property damage due to fire or explosion.
Vent a regulator in hazardous gas service
to a remote, safe location away from air
intakes or any hazardous area.The vent
line or stack opening must be protected
against condensation or clogging.

5. A clogged spring case vent hole may cause the
regulator to function improperly. To keep this vent hole
from being plugged {(and to keep the spring case from
collecting moisture, corrosive chemicals, or other
foreign material) orient the vent to the lowest possible
point on the spring case or otherwise protect it.

Inspect the vent hole regularly to make sure it Is not
plugged. Spring case vent hole orientation may be
changed by rotating the spring case with respect to
the body. A 1/4-inch NPT spring case vent may be
remotely vented by installing obstruction-free tubing or
piping into the vent. Protect the remote vent by
installing a screened vent cap on the remote end of
the vent pipe.

6. For use in regulator shutdown, install upstream
block and vent valves and downstream block and vent
valves (if required), or provide some other suitable
means of proparly venting the regulator inlet and
outlet pressures. Install a pressure gauge to monitor
instruments on startup.

7. Apply a good grade of pipe compound to the male
pipe threads before making connections, making sure
not to get the pipe compound inside the regulator.

8. Install tubing fitting or piping into the 1/4-inch NPT
inlet connection on the body (key 1) and into the
1/4-inch NPT body outlet connection,

8. The second 1/4-inch NPT outlet can be used for a
gauge or other use. If not used, it must be plugged.

Installing a 67CF Series Regulator In an
Existing Installation

When installing a 67CF Series regulator in an existing
installation, it may be necessary fo use spacers

(key 34, figure 6} to adapt the installation. If the
mounting bolts are too long, place a spacer on the bolt
(see figure 6). To be sure the regulator is secure, the
boits should have at least two full threads of
engagement.

Startup and Adjustment

Key numbers are referenced in figure 2,

1. With proper installation completed and down-
stream equipment properly adjusted, slowly open the
upstream and downstream shutoff valve (when used)
while using pressure gauges to monitor pressure.

To avoid personal injury, property
damage, or equipment damage caused
by bursting of pressure containing parts
or explosion of accumulated gas, never
adjust the control spring to produce an
outlet pressure higher than the upper
limit of the outlet pressure range for that
particular spring. If the desired outlet
pressure is not within the range of the
control spring, install a spring of the
proper range according to the dia-
phragm parts maintenance procedure.

2. If outlet pressure adjustment is necessary,
monitor outlet pressure with a gauge during the
adjustment procedure. The regulator is adjusted by
loosening the locknut (key 19), if used, and turning the
adjusting screw or handwheel (key 18) clockwise to
increase or counterclockwise to decrease the outlet
pressure setting. Retighten the locknut to maintain the
adjustment position.

Shutdown

First, close the nearest upstream block valve and then
close the nearest downstream block valve (when
used). Next, apen the downstream vent valve. Since
the regulator remains open in response to the
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decreasing downstream pressure, pressure between
the closad block valves will be released through the
open vent valve,

Maintenance

Regulator parts are subject to normal wear and must
be inspected and replaced as necessary. The
frequency of inspection and replacement of parts
depends on the severity of service conditions and
upon applicable codes and government regulations,
Open the drain valve (key 2) regularly to empty
accumulated fiquid from the dripwell (key 5).

Note

If sufficient clearance exists, the body
(key 1) may remain mounted on other
equipment or in a line or panel during
maintenance unless the entire regulator
will be replaced.

To avoid personal injury, property
damage, or equipment damage caused
by sudden release of pressure or explo-
sion of accumulated gas, do not attempt
any maintenance or disassembly with-
out first isolating the regulator from
system pressure and relieving all
internal pressure from the regulator.

Filter Element and Trim Maintenance
Key numbers are referenced in figures 2 and 3.

1. Rernove four dripwell screws (key 3) from the
dripwell (key 5) and separate the dripwell and O-ring
{key 4) from the body (key 1). The filter retainer (key
8), filter element (key 6), and gasket (key 26) may
come off with dripwell, If not, remove these parts,

2. Inspect the removed parts for damage and debris,
Replace any damaged parts. If a replacement is not
available, the filter element may be cleaned.

3. To remove the valve cartridge assembly, grasp the
end of cartridge and pull it straight out of body (key 1).
Replace with new cartridge assembly. The cartridge

assembly may be disassembled and parts may be
cleaned or replaced. If the soft seat (key 15) was
removed, make sure it is properly snapped into place
before installing the valve cartridge assembly.

4. Apply lubricant to the O-ring (key 14), then align
cartridge key to keyway in body and Insert. Reinstall
the gasket (key 26), filter (key 6), and filter retainer
(key 9). Reinstall the O-ring (key 4), secure the
dripwell with screws (key 3), and torque to 24 o
36 inch-pounds (2,7 to 4,1 N'mj).

Diaphragm Maintenance
Key numbers are referenced in figure 2,

1. Back oul the adjusting screw or handwheel (key 18)
untit compression is removed from the spring (key 17).

2. Remove the six spring case screws (key 3) to
separate the spring case (key 7) from the body (key 1),
Remove the upper spring seat (key 20) and spring
(key 17).

3. Remove the diaphragm assembly (key 18}, inspect
the diaphragm, and replace the assembly, if necessary.

4. Place the diaphragm assembly (key 16) on the
body (key 1) as shown in figure 4. Push down on the
diaphragm assembly to make sure the valve plug
(key 11) strokes smaothly and approximately
1/16-inch {2 mm).

Note

In step 5, if installing a control spring of
a different range, be sure to delete the

spring range originally appearing on the
label and indicate the new spring range.

5. Stack the control spring (key 17} and upper spring
seat (key 20} onto the diaphragm assembly {key 16).

6. Install the spring case (key 7) on the body (key 1)
with the vent oriented to prevent clogging or entrance
of moisture. Install the six spring case screws (key 3)
using a crisscross pattern and torque 1o 24 to 36 inch-
pounds (3 10 4 Mem),

7. When all maintenancs is complete, refer ta the
Startup and Adjustment section to put the regulator
back into operation and adjust the pressure setling.
Tighten the locknut (key 19) if used, and install the
closing cap if used.
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"~ Parts Ordering

; When corresponding with the Fisher Sales Office or

Sales Representative about this regulator, include the
type number and all other pertinent information printed
on the label. Specify the eleven-character part number
when ordering new parts from the following parts list.

Parts List

Key

40

Bi‘l§

&
A A
g0t

Description

Parts Kit
Includes valve cariridge assembly {contains
keys 10, 11, 12, 13, 14, and 15}, diaphragm
assembly (key 16, filtar elomant (key 6), filter

gasket (key 28), and faur screws (kay 3}

Type 87CF (without relief)
Brass stem with nitrfle pleg
Aluminum sters with nitrile plug (NACE)

Type 87CFR (with refiel)
Brass stem with nitrile plug
Aluminum stem with nitrile: plug (NAGE)

Valve Cartridge Assembly Only
Brass stem
With nitrile plug
With fluctoslasiomer plugy
Aluminurn stem
with nitrife plug
with pilrile plug INACE)

Body, Aluminum
Drairy Valva
Brass
Alumirum
Stalnfess steal
Flange Scraw
Standard spring case and apring case
with 1#4-inch NPT vent (10 required)
For wire seal
Flange Screw (9 required)
Flangs Screw {1 required)
Q-Ring
Nitrlla (NBR)
Fluoroslasiorner {FKM)
Silicone (VM)
Dripweli

Filter Element
Ceallulose (40 microns) {standard)
Glass fibet (10 misrors)
Stainless stesl (40 microns)

Spring Case, Aluminum
Diillad hole vent {standard)
{#4-inch NPT vent

Filear Retainar

Valve Cartridga

Valve Plug

Brass slam, nitrile (NBA) plug

Aluminum stem, fluoraelastomer (FKM) plug

Aluminum slam, nitrile (NBR) plug

Part Number

RE7CEX00012
REFCEXQONTZ

AB7CFRX0012
RG7CFAXON12

T1412170012
T141217T0022

T14121TO042
T1412170062

THO432TOM 2

1K418916992
K4 186900082
AM3945X0012

T13528To012

T13526T0012
14B3887X012

T14057TO012
71406770022
T14Q57T00%52
T21040T0012

1F267 736992
17A1457X012
16ABAGTX012

T14070T0012
Ti40757T0022
T14062T0012
Ta043470012

T14053T0012
T14053T0022
11405370032

Key

1202

1304
147

i&iL &

181

17

18

19
20
22

23

24
26"

31
3z
a3
34
a5

Description

Valve Spring
Slainless steel
Inconsl {NACE)
Valve Retainer
O-Ring
Nitrila (NBR)
Flugroslastomear (FKM)
Silisone (VMO)
Sof{ Seal
Nitile (NBR}
Fluoroslastomer (FKM)
Diaphragm Assembly
67CGF {without relisf)
Nitrile (MBR)
Fluorostastormer (FIKM})
Type BYCFR {with relief)
Nitrite (NBR}
Fluargelastomer [FKM)
Silicone (YMQ)

Bpring

Part Numbor

T14108TQ012
T14116T0012

T14Q71T0012

11408370012
T14063TQ022
11406370032

T14085T0012
T14055T0022

T141187T0022
71411970042

T1411970012
T14119T0032
T14119T0062

Types 67CF and 67CFR, Plated steel (standard)

4 to 20 psig (0 1o 1,4 bar), Green stripe
0 to 35 psig (D 1o 2,4 bar), Silver

G to 60 psig {0 1o 4,1 bar), Blue stripe
0 to 125 pslg {0 to 8,6 bar}, Red stripn

Type 6TCFR {NACE), Ingonst {NACE)
0 to 35 paig (0 to 2,4 bar), Silver stripe
0 to 60 psig {0 10 4,1 bar), Blug
(1o 126 psig (D 1o 8,6 bar), Red

Adjusting Screw

For standard spring cass
Square head {standard)

Handvhaal
Wire seal (not shawn)

For spring case with 1/4-inch NPT vent
Bquare head for closing cap
Handwheel

Locknut
Upper Spring Ssal
Pressura Gauge

Brass
¢ o 30 paigi0 {0 2 bar/D io 0,2 MPa
0 to B0 psigl 1o 4 ban0 o 0.4 MPa
O to 160 psigl 1o 11 bar/C to 1,1 MPa

Stainless Steel
0 te 30 pslgr0 10 2 bai/D to 0.2 MPa
0 te B0 psig0 1o 4 bar0 1o 0,4 MPa
0 to 164 psigi o 11 bar!d to 1.1 MPa

Ya-Inch Pipa Plug
Socksl head, steat
Hex head. stainless steel
Tite Valve
Fifter Gasket
Nitrile (NBR)
Fluorselastomer [FKM}
Panel Mounting Nut
Wirg Saat {not shewn)
Clasing Cap
Spacer
Mounting adaptor plate for Fisher
2500 Series Contoler

T14130T00t2
T14058T0012
T14058T0012
T140807T0012

TA1aTOME
T141147T0012
Ti4116TOD12

T14063T0012
T14102T0012
T14104T0012

11410170012
T14103T0032
1ARAB324128
18788526062

118a578xX022
11B8578X032
1188E7aX042

11B963TX012
1189638X022
11B9630X032

10333528992
1A787635072
1HA4 70839022

T14081T002
11408170022

10B2657X012
1U7581000A2
23B9152X012
Ti4123T0012

T21043T0032
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SQFT SEAT
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VALVE CARTRIOGE

VALVE PLUG IKEY 10)

(KEY 11}

VALVE SPRING

Q-HING {REY 12}

{KEY 18)

VALVE RETAINER
(KEY 13)
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Figure 8. Valve Cartridge Assembly
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Figure 4. Diaphragm Agsembly (Key 16}

Figure 5. Optional Glosing Cap {Only Avallable with the 1/4-inch Spring Case Vent)
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{For Installing 67CF Series Regulator in an Existing Installation if the Mounting Bolts are too Long)
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Bulletin 71.1:YG00A

Y600A Series Pressure Reducing Regulators

YB00A Series direct-operated, spring-loaded regulators provide economical pressure-reducing control for a variety
of residential, commercial, and industrial applications.

Features

* Precision Control at Low-Pressure Settings: * Tamper-Resistant Adjustment:

The large diaphragm area provides more accurate The closing cap and spring case (figures 2 and 3)
control at low-pressure settings. The pitot tube of allow the installation of sealing wire to discourage or
Types Y600A and Y600AR (figure 2) regulators also detect unauthorized adjustment of the pressure
creates a dynamic boost that helps provide greater setting.

capacity.

* Easy to Maintain:

'« Easy Conversion Between Type Y600A and Trim parts can be replaced without removing the

Type Y600AM: regulator body from the pipeline. A two-bolt connection
The throat seal can be modified to either version. A between the body and diaphragm casing simplifies
new lower casing is not needed. disassembly for maintenance.

Figure 1. Type Y600A Pressure Reducing Regulator

FISHER |

i FISHER-ROSEMOUNT" Managing The Pracess Better:

D102575X012
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Specifications
Available Configurations Flow Coefficients
See table 2 See table 4
Body Sizes (Inlet x Outlet) Pressure Registration
3/4 x 3/4 or 1 x 1-inch See table 2
End Connection Style® Material Temperature Capabilities®
NPT screwed —20° to 180°F (—29° to 82°C)
Maximum Inlet Pressure (Body Rating)® Spring Case Vent Connection
150 psig (10,3 bar) 1/4-inch NPT
Outlet Pressure Ranges®? Diaphragm Case Connection
See table 3 1/2-inch NPT
Maximum Outlet (Casing) Pressure @ Construction Materials
20 psig (1,4 bar) Seetable 5
Maximum Operating Outlet Pressure to Avoid Pressure Setting Adjustment
internal Parts Damage®® Adjusting screw
2 psig (0,14 bar) above outlet pressure setting Approximate Weight
13 pounds (5,9 kg)

1. End connections for other than U.S. standards can usually be provided; consult the Fisher Sales Office or Sales Representative.
2. The pressure/temperature limits in this bulletin and any applicable standard or code limitation should not be exceeded.

TYPE Y600AR INTERNAL RELIEF DETAIL TYPE Y600A INTERNAL SCHEMATIC

Figure 2. Types Y600A and Y600AR Internal Schematics
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Table 2. Available Configurations

CONSTRUCTION FEATURE

TYPE NUMBER

Y600A Y600AR Y600AM
Internal pressure registration with pitot tube X X
External pressure registration with 1/2-inch NPT X
downstream control line connection and O-ring stem seal
Internal relief X

Table 3. Outlet (Control) Pressure Ranges

CONTROL APPROXIMATE POINT ABOVE
TYPE NUMBER CONTROL SPRING PART OUTLET PRESSURE RANGE WITH SPRING | PRESSURE SETTING AT WHICH TYPE
SPRING COLOR CASE ABOVE DIAPHRAGM (1) Y600AR INTERNAL RELIEF STARTS TO
NUMBER
DISCHARGE
Red 18653827052 4 to 8-inches w.c. (10 to 20 mbar) 10 to 24-inches w.c. (25 to 60 mbar)
Olive drab 18653927022 7 to 16-inches w.c. (17 to 40 mbar)
- - 10 to 26-inches w.c. (25 to 65 mbar)
Y600A, YGO0AM, Yellow 1B537027052 15-inches w.c. to 1.2 psig (37 to 83 mbar)
YB00AR Light green 1B537127022 1.2 10 2.5 psig {0,083 to 0,17 bar) 0.5 t0 2 psig (0,034 to 0,14 bar)
Light blue 18537227022 2.5 10 4.5 psig (0,17 to 0,31 bar) 0.5 to 3 psig (0,034 to 0,21 bar)
Black 1B537327052 4.5 t0 7 psig (0,31 to 0,52 bar) 110 4 psig (0,69 to 0,28 bar)

1. Minimum outlet pressure setting may be approximately 1-inch w.c. lower If spring case Is below diaphragm.

Table 4. Maximum Operating Inlet Pressures

WIDE-OPEN FLOW COEFFICIENTS
MAXIMUM OPERATING INLET PRESSURE, PSIG (bar) FOR EXTERNAL RELIEF SIZING
ORIFICE SIZE, With 1.2 Psig With 1.2 to 2.5 Psig | With 2.5 to 4.5 Psig{ With 4.5 to 7 Psig
INCHES (mm) | (0,08 bar) or Less (0,08 to 0,17 bar) (0,17 t0 0,31 bar) | (0,31 to 0,52 bar) c c c
Outlet Pressure Outlet Pressure Outlet Pressure Outiet Pressure 9 v 1
Setting Setting Setting Setting

1/8 (3,2) 150 (10,3) 150 (10,3) 150 (10,3) 150 (10,3) 12.3 0.35

3/16 (4,8) 150 (10,3) 150 (10,3) 150 (10,3) 150 (10,3) 27.6 0.79
1/4 (6,4) 75 (5,2) 150 (10,3) 150 (10,3) 150 (10,3) 50 1.43 a5

3/8 (9,5) 35 (2,4) 60 (4,1) 60 (4,1) 60 (4,1) 110 3.14

12 (12,7) 8 (0,55) 10 (0,69) 12 (0,83) 12 (0,83) 200 5.71

9/16 (14,3) 5 (0,34) 6 (0,41) 8 (0,55) 9 (0,62) 250 7.14

Table 5. Construction Materials
BODY, SPRING,
PART DIAPHRAGM | (. | DIAPHRAGM HEAD, | DIAPHRAGM PUS:S‘?U';‘%%TGAND DISK | CLOSING | oo
CASING, AND AND LEVER AND DISK SCREW HOLDER CAP
SPRING CASE ASSEMBLY
Types Y600A and Stainless
Material Cast iron Aluminum Plated steel Nitrile Y600AM: Aluminum | Aluminum | Thermoplastic steel
Type Y600AR: Zinc
Table 6. Additional Construction Materials
TYPE PITOT TUBE RELIEF VALVE SPRING AND SPRING HOLDER
Y600A S30400 Stainless steel .-
Y600AR 830400 Stainless steel Plated steel
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Table 7. Y600A Series Capacities for 3/4-Inch Body Sizes

OUTLET PRESSURE 3/4-INCH BODY SIZE
R PP PART oo PRESSURE PR:?SLSEJRE, _ Oritlos Size, Inches (mrm)
NUMBER, SETTING | PSIG (bar) Capacities in SCFH (m%h(n)) of 0.6 Specific Gravity Natural Gas
AND COLOR 1/8(3,2) | 316 (4,8) | 1/4(6,4) | 3/8 (9,5 | 1/2(12,7) | 9116 (14,3)
1 (0,069) | 90 (2,42) | 170 (4,50) | 230 (6,61) | 250 (6,57) | 410 (11,0) | 440 (11,8)
' 5 (0,34) | 220 (5,87) | 280 (7,61) | 450 (12,1) | 490 (13,1) | 520 (13,8) | 970 (25,9)
4(‘1%?;”1?;1‘;"5' . ' 8 (0,55) | 230 (6,22) | 480 (12,8) | 530 (14,2) | 540 (14,5) | 590 (15,9)
Tnchwe. | 7-inches w.e. 1757 1™ 17500 (13.8) | 600 (16,2) | 620 (16,6) | 650 (17,3) |
1B653827052 (2 mbar) (17 mbar)
o a5 (2,4) | 660 (17,6) | 670 (18,0) | 840 (22,5) | 900 (24,2)
5 (52) | 770 (20,7) | 840 (22,5) | 960 (25,6)
150 (10,3) | 1680 (44,9)| 2310 (61,9) L S ,
1 (0,069) | 90 (2,42) | 130 (3,46) | 160 (4,15)| 190 (5,20) | 230 (6,22) | 250 (6,57)
. 5 (0,24) | 160 (4,15) | 250 (6,57) | 280 (7,61) | 350 (9,33) | 530 (14,2) | 750 (20,0)
7 (’3’71?0' 'ggh;z;’:f' S P (o 55 | 170 (450 [ 350 (939 [ 430 (11.4)[ 450 (12,1 | 540 (145)
' 0 (14) | 350 (9,33) | 490 (13,1) | 590 (15,9) | 610 (16,2) »
1B653927022 (2 mbar) (27 mbar) :
At 5 (2,4) | 520 (13,8) | 530 (14,2) | 620 (16,6) | 650 (17,3)
) | 650 (17,3) | 860 (17,6) | 940 (25 2) S
150 (10,3) | 1680 (44,9)!2060 (55,3)
2 (014) | 90 (2.42) | 340 (8,98) | 500 (13,5) | 900 (24,2) [ 1100 (29,4)| 1150 (30,8)
6 (0.41) | 250 (6,57) | 540 (14,5) | 930 (24,9) | 1640 (43,9)2100 (56,4) '
15-inches wc.| 10 (069) | 340 (8,98) | 800 (21,4) | 1380 (37,0)[1940 (51,9){
(37 mbar) 30 (2,1) | 680 (18,3) | 1450 (38,7)|2390 (64,0)|2450 (65,7)]
15{;"10"2928‘?’9-0- 80 (4,1) |1160 (31,1)|2460 (66,0)|3480 (93,3)] " %,
(37 mbar to 83 mbar) |5-1/2-inches w.c. 150 (10,3) | 2570 (68,8)|2710 (726)| - ‘ ,
(14 mbar) 2 (014) | 90 (2.42) | 260 (6,91) | 410 (11,1) | 600 (16,2) | 810 (21,8) | 700 (18,7)
1853;?:;()52 6 (0,41) | 250 (6,57) | 460 (12,4) | 700 (18,7) | 1290 (34,6)| 1420 (38,0)
12psig | 10 (069) [ 310 (831) | 660 (17,6) 1020 (27,9)] 1420 (38,0)
(83 mbar) 30 (2,1) | 670 (18,0) | 1109 (29,7){ 2080 (55,3)(2430 (65,0)| "
60 (4,1) | 1140 (30,4)|2180 (58,4)| 3350 (89,9)| :
150 (10,3) | 2480 (66,4)|2650 (70,9) '“

[ shaded areas indicale inlet pressure is too high for orifice size.

- continued -

UMBRELLA VENT

THROAT SEAL

O-RING STEM SEAL

CONTROL LINE
CONNECTION w1328

Figure 3. Type Y600AM Internal Schematic
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Table 7. Y600A Series Capacities for 3/4-Inch Body Sizes (Continued)

OUTLET PRESSURE 3/4-INCH BODY SIZE
RANGE, CONTROL | OFFSET | OUTLET INLET Orifice Size, Inches (mm)
SPRING PART FROM PRESSURE | PRESSURE, e - — -
NUMBER. AND COLOR SETPOINT SETTING PSIG (bar) Capacities in SCFH (m¥h(n)) of 0.6 Specific Gravity Natural Gas
' 1/8(3,2) | 316(4,8) | 14(64) | 3/8(9,5) | 1/2(127) | 9116 (14,3)
2 (0,14) | 120 (3,11) | 170 (4,50) | 220 (5,87) | 350 (9,33) | 490 (13,1) | 520 (13,8)
6 (0,41) | 180 (4,85) | 340 (8,98) | 450 (12,1) | 740 (19,7) | 850 (22,8) [ 1070 (28,7)
1.2 psig 10 (0,69) | 190 (5,20) | 440 (11,8) | 590 (15,9) | 1010 (27,0)[ 1170 (@1,5)}: i o
(83 mbar) 30 (2,1) | 560 (14,9) | 900 (24,2) | 1650 (41,5)[ 1720 (46,0)] i
1.2 to 2.5 psig s
(83 to 172 mbar) 0.2 psig 60 (41) | 860 (23,2) | 1110 (29,7)|2480 (66,4)| 2840 (626)
(14 mbar) 150 (10,3) | 1990 (53,3)| 3480 (93,3)] 3500 (93,8) e ,
18537127022 6 (041) | 140 (3,81) | 190 (5,20) | 260 (6,91) | 450 (12,1) | 590 (15.9) | 680 (18,3
Light green d : 20) &, ) (15,9) ‘( ,3)
. 10 (0,69) | 170 (4,50) [ 340 (8,98) | 490 (13,1} | 570 (15,2) | 860 (23,2) |
(127'2 r‘fggr) 30 (2,1) | 430 (11,4) | 660 (17,6) | 980 (26:3) | 1080 27.7)| . .
80 (4,1) | 750 (20,0) | 850 (22,8) | 1940 (51,9)|2260 (60,2)] % i v
150 (10,3) {1480 (39,8)2320 (62,2)|3350 (89,9)| i v |riis i
4 (0,28) | 130 (3,46) | 180 (4,85) | 190 (5,20) | 310 (8,31) | 370 (10,0) | 480 (12,8)
8 (0,55) | 140 (3,81){ 280 (7,61) | 360 (9,67) | 520 (13,8) | 710 (19,0) | 800 (21,4)
2.5 psig 12 (0,82) | 190 (5,20) | 360 (9,67) | 490 (13,1) | 680 (18,3) | 930 (24,9) || 1.
(172mban) | 30 (2,1) | 430 (11,4) | 620 (16,6) | 900 (24,2) [1110 @97 =
2.5 10 4.5 psig T
(172 10 310 mbar) 0.3 psig 60 (41) | 660 (17,6) | 1010 (27,0)| 1730 (46,3) 1830 (49,1)]
(21 mbar) 150 (10,3) [1570 (42,2)| 2060 (55,3)] 4620 (124) | oy i SsEei
1858;55;7[; 022 8 (0,55) | 120 (3,11)| 190 (5,20) | 250 (6,67) | 400 (10,7) | 520 (13,8) | 540 (14.5)
12 (0,82) | 160 (4,15) | 210 (5,52) | 320 (8,66) | 530 (14,2) | 720 (19,3) | =i vy
4.5 psig T o
(310 mbar) |30 1) | 300 (7,96) | 460 (124) | 760 (204) | 830 (22,1)
60 (4,1) | 590 (15,9) ] 810 (21,8) [ 1230 (32,9)] 1340 (36,0)
150 (10,3) |1230 (32,9)| 1640 (48,9)|3610 (96,8)] 1 il
9 (0,62) | 190 (5,20) | 310 (8,31) | 430 (11,4) | 620 (16,6) | 930 (24,9) | 990 (26,6)
12 (0,83) | 210 (5,52) | 400 (10,7) | 560 (14,9) | 810 (21,8) | 1150 (30,8)] " i
4.5 psi T
(310 gbg n |30 (1) | 520 (13,8) | 860 (23,2) |1100 (20,4) 1810 (484)|
4.5 10 7 psig 60 (4,1) | 860 (23,2) [ 1520 (40,8)]2050 (55,0)|2710 (72,6)
(310 to 483 mbar) 0.7 psig 150 (10,3) [ 1960 (52,6)| 3480 (93,3)| 5040 (135) [ v f SERE e
1B537327052 (48 mbar) 9 (0,62) | 160 (4,15)| 210 (5,52) | 270 (7,26) | 520 (13,8) | 620 (16,6) | 660 (17.6)
Black 12 (0,83) | 190 (5,20) | 310 (8,31) | 370 (10,0) | 650 (17,3) | 860 (23,2) |-
7 psig o ; ;
(483 mbar) |20 @1) | 370 (992) | 700 (18,7) | 900 (242) 1330 (35,6)
60 (4,1) | 800 (21,4) | 1290 (34,6)| 1720 (46,0)| 2450 (65,7) +
150 (10,3) 1910 (51,2){ 3350 (89,9)| 4050 (109) B
[F-—7]- Shaded areas indicate inlet pressure is too high for orifice size.

Construction Features

¢ Internal Relief: * Downstream Control Line Connection:

The Type YB00AR regulator (figure 2) has limited The Type YB00AM regulator (figure 3) has a blocked
capacity internal relief across the diaphragm to help throat and a 1/2-inch NPT control line tapping in the
minimize overpressure that could occur due to seat diaphragm casing. A regulator with a downstream
leakage. Any outlet pressure above the start-to- control line is used for monitoring installations or other
discharge point of the non-adjustable relief valve applications where there is other equipment installed
spring moves the diaphragm off the relief valve seat, between the regulator and the pressure control point.

allowing excess pressure to bleed out through the
spring case vent.
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Table 8. Y600A Series Capacities for 1-Inch Body Sizes

1-INCH BODY SIZE

OUTLET PRESSURE
L | OFFSET | OUTLET INLET Orifice Size, Inches (mm)
RANGE, CONTRO FROM | PRESSURE | PRESSURE
SPRING PART NUMBER ' Capacities in SCFH (m¥h f 0.6 Specific Gravity Natural G
'AND COLOR | SETPOINT | SETTING | PSIG (bar) apacities in (m¥h(n)) of 0.6 Specific Gravity Natural Gas
18(3,2) | 316(4,8) | 1/4(6,4) 3/8(9,5) | 1/2(12,7) | 9116 (14,3)
1 (0,089) | 90 (2,42) | 220 (5,87) | 250 (6,57) | 300 (7,96) | 410 (11,1) | 530 (14,2)
5 (034) | 220 (587) | 430 (11,4) | 450 (12,1) | 1140 (30,4) | 1900 (50,8)| 1920 (51,5)
4 to 8-inches w.c.
(10 10 20 mbar) . ' 8 (0,55) | 230 (6,22) | 490 (13,1) | 530 (14,2) | 2140 (57,4) 2360 (63,3)
1-inch w.c. | 7-inches w.c. | " ™1 5o0 (13.8) | 970 (25,9) | 1810 (48,4) |1170 (31,6)(']
1B653827052 (2mbar) | (17 mbar)
o 4y | 710 (19,0) | 1480 (39,8) {2300 (61,5)()| 930 (24,9)()

5 (2,

5 (5,2) | 1030 (27,7) [1100 (29,4} 1390 (37,3))
150 (10,3) [1680 (44,9)("1160 (31,1)(1 ‘ ‘,
1 (0,069) | 90 (242) | 160 (4,15) | 170 (4,50) | 210 (5,52) | 230 (6,22) | 250 (6,57)
5 (0,34) | 160 (4,15) | 300 (7,96) | 310 (8,31) | 520 (13,8) | 620 (16,6) {1160 (31,1)

(
(

7 to 16-inches w.c. 8 (0,55) | 170 (4,50) | 360 (9,67) | 430 (11,4) | 1160 (31,1) [ 1460 (39, 1){

(17 to 40 mbar) 1-inch w.c. 11-inches (
(2 mbar) w.e, 20 (1,4) | 350 (9,33) | 580 (156,6) | 780 (20,7) | 1630 (43,6)
1%5'?293;%22 (27 mbar) ™35> 4y | 560 (14,9) | 1080 (27,7) | 2840 (37,5) [1190 (31,8)(")
75 (5,2) | 1230 (32,9) | 1290 (34,6) {1510 (40,4)(")
150 (10,3) | 1740 (46,7) [1240 (33,2)(")
2 (014) | 90 (2.42) | 460 (12,3) | 500 (13,4) | 1100 (29,5) | 1160 (31,1)[1300 (34,8)
6 (0,41) | 250 (6,70) | 750 (20,1) | 930 (24,9) | 2500 (67,0) [ 2800 (75,0)}
16-inches | 10 (0,69) | 340 (9,11) | 920 (24,7) | 1590 (42,6) | 3250 (87,1) ,
(37W,;,°t',a,) 30 (2,1) | 680 (18,2) | 1560 (41,8) | 2830 (75,8) | 5460 (146)
15-inches w.c. to 1.2 psig 60 (4,1) | 1160 (31,1) | 2550 (68,3) | 4620 (124) ‘
(87 mbar to 83 mbar) |5-1/2-inches 150 (10,3) | 2570 (2,42) | 2770 (74,2) | = : :
18537027052 (,4W,‘,f,',a,) 2 (0,14) | 90 (2,42) | 400 (10,7) | 460 (12,3) | 820 (22,0) | 840 (22,5) | 900 (24,1)
Yellow 6 (0,41) | 250 (6,57) | 630 (16,9) | 700 (18,8) | 1550 (41,5) | 1610 (43,1) ‘

12psig | 10 (0,69) | 320 (8,58) | 860 (23,0) | 1020 (27,3) | 2320 (62,2)
(83mbar) | 30 (2,1) | 670 (18,0) | 1540 (41,3) | 2550 (68,3) | 4390 (118)
60 (4,1) | 1140 (30,6) | 2550 (68,3) | 4190 (112)
150 (10,3) | 2570 (68,9) | 3100 (83,1) [ :

1. Indicates capacity fimited due to boost.
- Shaded areas indicate inlet pressure is too high for orifice size.

-continued -

determine wide-open flow capacities for relief sizing,

Capac“y Information use the following formula:

where,
Tables 7 and 8 give the natural gas regulating capaci- ’ CgP1S|N(341 7 ]deg
ties of YBOOA Series regulators at selected inlet GT Cr VP
pressures and outlet pressure settings. Flows are in
scth (60°F and 14.7 psia) of 0.6 specific gravity gas at Cg = gas sizing coefficient from table 4
60°F. To determine equivalent capacities for air, pro- C, = C /C,, or 35 from table 4
pane, butane, or nitrogen, multiply the table 7 or 8 G gas specmc gravity (air = 1.0)
capacity by the following appropriate conversion factor: P, ... = inlet pressure, psia (add 14.7 psi to gauge
0.775 for air, 0.628 for propane, 0.548 for butane, or inlet pressure to obtain absolute inlet
0.789 for nitrogen. For gases of other specific gravities, pressure)
multiply the given capacity by 0.775, and divide by the Q = flow rate, scth
square root of the appropriate specific gravity. Then, if T = absolute temperature of gas at inlet in
capacity is desired in normal cubic meters per hour at °Rankine
0°C and 1.01325 bar, multiply scth by 0.0168. To AP= differential pressure, psid
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Table 8. YB00A Series Capacities for 1-Inch Body Sizes (Continued)

OUTLET PRESSURE 1-INCH BODY SizE
RANGE, CONTROL. | OFFSET FROM nggéﬁgs PR:?SLSEJRE, Orifice Size, Inches (mm)
NUM?BZ??/?N%ASELOR SETPOINT SETTING | PSIG (bar) Capacities in SCFH (m3¥h(n)) of 0.6 Specific Gravity Natural Gas
1/8(32) | 31648 | 14(64) | 3/8(9,5) | 1/2(12,7) | 9116 (14,3)
2 (0,14) | 120 (3,11) [ 210 (5,52) [ 230 (6,22) | 360 (9,65) | 620 (16,6) | 660 (17,6)
6 (0,41) | 180 (4,85) | 340 (8,98) | 450 (12,1) | 750 (20,1) | 880 (23,5) | 1080 (29,1)
12psig | 10 (069) | 190 (5,20)| 560 (14,9) | 650 (17,3) [1150 (30,8)]1750 (47,0)]
) (83 mbar) 30 (2,1) | 630 (16,9) | 1230 (32,9)| 1600 (42,9)[ 1910 (51,2) &
@510 175 e 0.2 psig 60 (4,1) | 1010 (27,0)[2450 (65,7)| 3600 (96,5)]2420 (64,9)
(14 mbar) 150 (10,3) [2440 (65,3){3480 (93,3) 3870 (104)[ . - e
15595;']?;2;:2[2‘2 6 (041) | 140 (3,81)| 260 (6,91) | 270 (7,26) | 500 (13,4) | 670 (18,0) 680 (183)
. 10 (0,69) | 180 (4,85) [ 450 (12,1) [ 490 (13,1) | 710 (19,0) | 860 (232)|
(127'2 fggr) 30 (2,1) | 570 (15,2) | 720 (19,3) | 1030 (27,7)| 1640 (a4,0)| =
60 (4,1) | 850 (22,8) | 1830 (49,1)|2520 (67,4)[3130 (83,9)
150 (10,3) |2190 (58,8){3350 (89,9)[3480 (e33)] ~ | T
4 (0,28) | 140 (3,81) [ 180 (4,85) | 190 (5,20) | 410 (11,1) | 430 (11,4) | 480 (12,8)
8 (0,55) | 180 (4,85) | 320 (8,66) | 360 (9,67) | 710 (19,0) | 740 (19,7) | 900 (24,2)
25psig | 12 (0,82) | 190 (5,20) [ 400 (10,7) | 490 (13,1) [ 930 (24,9) [ 960 (25.6) | ‘
) (172mbar) | 30 (2,1) | 430 (11,4) [ 620 (16,6) | 900 (24,2) [ 1830 (4o, )| i
(720 0.3 psig 60 (4,1) | 660 (17,6) [1610 (43,2) 1740 (46,7)[2970 (796)]
(21 mbar) 150 (10,3) 2010 (53,9)] 4090 (110y| 6660 (178)[ | E
1552;25@22 8 (0,55) | 120 (3,11) | 190 (5,20)| 250 (6,57) | 490 (13,1) | 520 (13,8) | 540 (14.5)
. 2 (0,82) | 160 (4,15) [ 210 (5,52) | 320 (8,66) | 610 (16,2) | 850 (22,8)| -
(3";'8 fn%gr) 30 (2,1) | 390 (10,4) | 520 (13,8) | 760 (20,4) [1360 (36,3)| .
60 (4,1) | 630 (16,9) | 840 (22,5) | 1230 (32,9)|2580 (69, 1) -
150 (10,3) [ 1390 (37,3){2880 (77,1)[ 4990 (184)[ | Senan
9 (062) | 210 (5,52) | 310 (8,31) | 430 (11,4)] 770 (20,6) | 970 (25,9) | 1050 (28,0)
_ 12 (0,83) | 230 (6,22) | 400 (10,7) [ 560 (14,9) [1010 (27,0)[1200 (@4)| -
(341'2 rﬁ’ft;gr) 30 (2,1) [520 (13,8) [ 860 (23,2) [1100 (29,4)2080 (55,7)]
4.5t0 7 psig 60 (4,1) | 880 (23,5) 1520 (40,8){2050 (55,0)|3650 (97.8)["
(310 to 483 mbar) 0.7 psig 150 (10,3) (2060 (55,3)|3510 (94,0)] 6000 (161)] i | ‘
1B537327052 (48 mbar) 9 (062) | 160 (4,15)| 210 (5,52) | 270 (7,26) | 590 (15,9) | 620 (16.6) ] 660 (17,6)
Black . 12 (0,83) | 210 (5,52) | 310 (8,31) | 370 (10,0)] 770 (20,7) | 890 (23.9) | . .
( 4g3p;'§ar) 30 (2,1) [ 370 (10,0) | 700 (18,7) | 900 (24,2) | 1650 (da,2)] " ¢
60 (4,1) | 800 (21,4) | 1290 (34,6)| 1720 (46,0)|2760 (74,0)
150 (10,3) [2010 (53,9)|3390 (90,9)| 4140 (111)[ ~
[} Shaded areas indicate inlet pressure Is too high for orifice size.

Overpressure Protection

Like most pressure-reducing regulators, Y600A
Series regulators have outlet pressure ratings that
are lower than their inlet pressure ratings. A pressure
relieving or pressure limiting device is needed if the
inlet pressure can exceed the outlet pressure rating.
A Type YB00AR regulator—because of its internal
relief——does provide limited downstream overpres-
sure protection, but this internal relief should not be
considered complete protection against overpres-

sure. Overpressuring any portion of a regulator or
associated equipment may cause personal injury,
leakage, or property damage due to bursting of
pressure-containing parts or explosion of accumu-
lated gas. Regulator operation within ratings does not
prevent the possibility of damage from external
sources or from debris in the pipeline. Refer to the
Capacity Information section and the relief sizing
coefficients in table 4 to determine the required relief
valve capacity.
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DIMENSION, INCHES {mm)
BODY SIZE, o APPROXIMATE SHIPPING WEIGHT,
INCHES (DN POUNDS (k
(DN) (Diameter) E F G (kg)
3/4 and 1 (25) 3.62 (92) 8.38 (213) 6.25 (159) 10.69 (272) 1.00 (25) 13 (5,9)
i Te 4
556
(141)
1/4-INCH NPT VENT
CONNECTION WITH
REMOVABLE VENT [ C
N mn aon Y
A=y L= L= -
\~ “/ + L Z A
@ \.\j a2
1/2-INCH NPT CONTROL
LINE CONNECTION ON [ l
_ TYPE Y600AM b R \ 4
< E > INCHES
(mm)
< » G |
B2604
Figure 4. Dimensions
Installation Application

AY600A Series regulator may be installed in any
orientation as long as flow through it matches the

direction of the arrow cast on the body. Normal installa-

tion is with the spring case vertical above or below the

diaphragm case. External dimensions and connections
are shown in figure 4.

Ordering Information

When ordering, specify:

1. Type of regulator

2. Body, spring case, diaphragm case, and trim
materials

3. Control spring range in psig (bar)

Construction

Refer to the page 2 specifications and to each refer-
enced table. Specify the desired selection whenever
there is a choice to be made. Always be sure to
specify the regulator type number.

Fisher, Fisher-Rosemount, and Managing The Process Better are marks owned by Fisher Controls Intemational, Inc. or Fisher-Rosemount Systems, inc.
All other marks are the property of their respective owners,

©Fisher Controls International, Inc., 1998; Afl Rights Reserved

The conlents of this publication are presented for informational purposes only, and while every effort has been made to ensure their accuracy, they are not o be conslrued as warranties or guaranlees, express
orimplied, regarding the products or services described herein or their use or applicabliity. We reserve the right to modify or improve the designs or specifications of such products at any ime without notice.

For information, contact Fisher Controls:
Marshalltown, lowa 50158 USA

28320 Gallardon, France

Sao Paulo 05424 Brazil
Singapore 128461

FISHER |

3
Printedin U.S.A, 2 _

kA
‘) recycled paper

FISHER-ROSEMOUNT" Managing The Process Better:
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Gas Appliance

Pressure Regulators
Rubber Seat — |
Poppet Models

company



RV/CV Series —
RV12, RV20, Rv47
V48 and CV47

These rubber seat poppel type regulators are designed

primarily for main burner and pilot load applications where
rcise control of tiny flows is an essential operating
Juirement. ® certified (.15 CFH).

Housings are of high strength aluminum die castings.
All models have been tested for multi-poise mounting and
may be installed in any plane or angle without restriction.
Other than normal upright position will result in slight
difference of outlet pressure. They may be used with
natural, manufactured, mixed, LP, or LP gas-air mixture.

Models having the letters A, C, D, E, F, L, M, MK, N, B,
SR, S, T, or a combination of any of these suffix letters,
indicales the design modifications described balow:

A — short stack — limited spring. adjustment (BV47 &
CVA47)

C — convertible regulators ~ prese! to deliver outlet
pressures for either NAT or LP gases. {RV20,
Rv47, RV48 & CV47)

D — integral ball check limiling device that permits normal
opening and restrigls closing cycle (RV47 & CV47)

E — excessive pressure rated

F — factory-set, fixed/non-adjustable regulator

F6 — 3/8” tube inverted flare

b — left side integral manual valve —~ cutiet laces main
infet (CV47)

~ — an integral vent limiting orifice as the breather hole
L3 — 1/8” outlet tube loxit (RV12)
L4 — 1/2” oullet tube loxit {(RV47)
L6 — 3/8" outlat tube loxit (RV20)

MAXIMUM INLET PRESSURE:
RV12, RV20, RV47, RV47A,
RV48 & CV47, CV47A

BV20L ... . 2 psi (140 mbar)

EMERGENCY EXPOSURE LIMITS:
RV12, RV20, RV47, RV47A, RV48
& CVAZ CVATA ... . ... ... .. 2.5 psi (172 mbar)

AMBIENT TEMPERATURE LIMITS:
RVI2LT & RV20LT ... —40° to 275°F (—40° to 135°C)
RVABT .................. 32° to 275°F (0° to 135°C)
RV20L —40° to 225°F (- 40° 1o 107°C)
RV20C, RV47, RV47A, RV47C, RV48, RV48C &
CV47, CV47A, CVATC . .. .. 32° to 225°F (0° to 107°C)

GASES: Natural, manufaclured, mixed, liquiﬁed‘petroleum
or LP gas-air mixture.

MOUNTING: Other than normal upright position will resultin
slight difference of outlet pressure — mount with flow
direction as marked on bottorn casting.

NOTE: All Maxitrol gas appliance pressure regulators
should be installed and operated in accordance with
Maxitrol's “Safety Warning” Bulletin. Different models
have American Gas Association, German D.V.G.W.,
European EN-88, Canadian Gas Association, and Aus-
tralian Gas Association certifications,

M ~— B.S.P. - PL parallel thread - conforms to 1SO 7-1,
where pressure tight joints are made on the threads.
MK— B.S.P. - TR taper thread - conforms to 1SQ 7-1,
where pressure tight joints are made on the threads.

N — main burner only ~ includes internal by-pass orifice
lo prevent lockup (RV20, RV47, RV48 & CV47)
R — right side integral manual valve - outlet faces main

outlet (CV47)
SR side tap ~ right side 1/8" N.P.T. (RV20 & RV47)
S - side tap - left side 1/8" N.PT. (RV20, RV47 &

Cv47)

T — model variation for operating at higher ambient
temperatures 1o 275°F (135°C) (RV48, RV20 &
RV12)

The CV47 can best be described as an RV47 with an
extra regulated outlel. This outlet contains an_ integral
manual valve, and is located on the valve body's side.

The short stack models have an adjustment range of less
than 2" w.c. {5 mbar}. These models are advantageous
where instaliation must be made in limited space.

Convertible regulators are designed to deliver either of
two fixed outlet pressures, for natural or LP gases. RV20C
4 10 10" w.c. RV47C & CV47C 47, 5" or 6" to 10" or 11"
w.c, RvV48C 5" to 10" w.c.

The AV48 modsel may be used with either a 12A04 pall
check device, or a 12A06 fixed orifice vent limiting device.

Maxitrol rubber seat poppet models offer the ultimate in
design features and performance capabilitiss to meet
specific appliance or ulility requirements.

1/2 psi (34 mbar,

e

b




- Specifications

Rv12

"Bimensions are maximums and ace to be used only as an aid in designing
clearance lor the valve. Actual production dimensions may vary somewhat from
those shown.

DIMENSIONS*: inches (millimeters)

RV47, 47A

' Vent Swing Call-Outs
Madel Tap Radius A B ¢ )
RV12 ‘None 1-3/8 111716 3/8 11116 1-3/8
. (Integral) {35) - (43) {10} {43) (35)
- 1-5/8 2-1/8 12 2-3:8 1-3/4
RV47 ° 8 None 1-7/8 2-172 5/8 2-15/16 2-1/4
Ccvar {Integral) (48) {64) {(16) {75) {57)
RV47A 8 None 1-5/8 2-1/4 5/8 2-15/16 2-1/4
CV4TA {Integral) 41 (57} (16) {75) {57)
" 2 2-3/4 34 3-3/8 3
Rv48 ¢ 1/8” NPT (51) (70) (19) (86) (76)

A For 1/8” tube connector.

-8 Order with "D” or “L" suffix,

¢ Can be supplied with 12A04 or 12A06 vent limiting device. -




SPRING SELECTION CHART — inches water column (millibars)

Standard
Model siﬂi:; Other Springs Available
, 2810527 | 1035] — — — l4080] — = — 16010 [ 8012 | —
12 (6.91013)  |(258.8) (10-20) (15-25) | (20-30)
281052 |10385| — — — l4080| — = — 16010 | 8012 | o
RV20 . , 9-12
(691013  |(2588) (10-20) (1525) | (20-30) | (22.5-30)
ovar | 2870520 [1035| — — 3843140804753 — 566416010 | 8012 | 97113
RV47 691 @)  |(2588) (9.5-10.8)] (10-20) {11813 3) (14-16) | (15-25) | (20-30) {(24 2-28 3)
30" 060" | 1035| — = — 4080 — 5012 — [son| — _
RV4B | 751015  |(25-8.8) (10-20) (12.5-30) (15-25)

CAPACITY CHART— expressed in Biu/h (cubic meters/h) — 0.64 sp gr gas

Prgssurf Drop .
Model Pipe Size %P&mﬁ}a Main Fég?‘?eerof Re{gﬂulsahg:g Pilot | Fixed Orilf?t?eivm[i%?li (lft?:gk Devices
W12 | i o a6 Lox | 0o (2 | 0000089 | RO IG IRERERT
RV20 A 30,000 (85) | 65.000 (1.84) | 50,000 (1.4) | 30,000 (85) —
RV20C S < S 30,000 (85) | 75.000 2.11) | 50,000 (1.4) | 15,000 (42) -
Fntd AR 20000 (1) | 125.0003.5) | 90,000 (2.5) | 40.000 (1.1) 90000 (2.5)
et A 23000 (1) | 125.000 (3.5) | 125,000 (3.5) | 40.000 (1] 125,000 (3.5)
wa | Vi | RUSEL (BSOS | MU | uun] wmones |
| RV4SC Je 120000 (42) | 400.000 (11.3) | ST T w0000 (1] 160,000 (45) |

NOTE: Minimum main burner regulation capacily for all models {except "N") is 150 Btu/h (0042 m¥h).
* Available as loxit connection,

HOW TO CALCULATE PRESSURE DROP AT VARIOUS FLOW RATES FROM CAPACITY CHART:
FORMULA: P2 = Pt X (Q2/Q1y
P2 = Pressure drop al desired flow rate Q2 = Dasired flow rate
P1 = Known pressure drop {in this case 0.3 w.c.). Q1 = Knpown flow rate at 0.3" w.c. (see charl)

SELECTING A REGULATOR WITH SUFFICIENT CAPACITY:

A. Check Capacity Chart insuring regulator has ample rangs Minimum inlet pressure = 7.0 w.c,
of regulation and individual load capacities {for use with Required outiet pressure = 5.0" w.c.
pilot} for the application.

8. Know minimum encountered inlet pressure.

MINIMUM INLET PRESSURE MINUS "P27 MUST BE -
GREATER THAN DESIRED OUTLET PRESSUREL.

Solve for "P2" using above formula.

salislying the requirements in "A",

P2-= 0.3" w.c. X {150,000 130,000} = 04" w.c.
7.0" we, — 04" we. = 6.68” w.e
6.6" w.c. is greater than the required Po o 5.0" w.c.

Using the Capacity Chart shows the RV48 is the only regulator

EXAMPLE: 1/2"NPT regulalor required for main burfer  THE AV48 (non "L" fixed orifice), VENTED OR'W/ 12404 BALL

and pilot, CHECK DEVICE, IS THE CORRECT REGULATOR FOR THIS

Desired maximum fiow rate = 150,000 bluh. APPLICATION.

Maximum individual ipad = 150,000 bluh,

®
company
Inc. : mbH
23558 TELEGRAPH RD. = P.O. BOX 2230 INDUSTRIESTRASSE 1

SQUTHFIELD, Ml U.S.A. 48037-2230 9 D-48308 SENDEN, GERMARNY
248/356-1400 « FAX 248/356-0829 49 25 97 ] 10 55 ¢« FAX 49 25 97/ 76 29
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© {i}xé'eapadty of any regulator is nol ag absolute value, but wilf vary with the

7 application depending on the prevailing differential, We hope the {ollowing

charts will help you in your selection of g propedy sized tegulator,

Maxitrol gas*appliance regulators should beinstalled and operaledin °. . S
accordance with our “Safety Waming Bulletin® — no untralned pefson
should attempt to lnstar, maintain, or service g gas pressure regulator.

POPPET MODELS — capacities expressed In Btum, — 0.64 sp gr gas
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A

Maxitrol recommended maximum Inlet Pressure ............... 12 pst -

l Peessuce Drop Raage of Regulation
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.:.(:gpaqu‘gfg}si:gxp'rcssed:m.:CEHf%:O',G‘I sp gigas

VoA

Kodel Humbsec .
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w2xn 206 .
32554 | adxan 266
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210 SERIES — capacilies expressed In CEH.— 0.64 sp gr gas

Maxitrol recommended maximum Inlet pressure. . . .. -+« « 10-psi
! Model Humber . Pressuce Drop (laches w.e) ’
and Plpe Slze 0.1 0.3 0.5 10 . a0 [ S50 7.0 122 pst |- %pst |1 pst
1x1 - - - £00 1600 1 2000 | 200 | 3300 | <10
o 2100 E X tu - — - 1100 1900 2500 { 2900 | <t0 | so000
x| - -~ | - 1200 2000 | 2700 | 3200 | 4500 | sso0
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2106 | 2Rx242 ] 1410 2450 1 3160 | 2470, 7740 095 | t1e2s | teeas 20975 _ :
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SabAboi ,
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R/RS SERIES — capacities expressed.in CFH —

0.64 sp gr gas

¢ Maxitrol recommended maximum inlet pressures RModel‘.;.’...‘Jpsi o
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SALLYY WARNING INSTR ICTIONS
N ‘ . ( ot

s . Cot Mg
FOR MAXITROL GAS PRESSURE negu ATORS

NOTE: GAS PRESSURE REGULATORS wit (. NOT
TURN OFF THE FLOW OF GAS,

NO

SPECIAL WARNINGS

TIFYOU B0 ROT FOLOW THESE INSTRUGTIONS EXACTLY,
A FIRE OR EXPLOSION MAY RESULT CAUSING PROPERTY
'DAMAGE, PERSONAL INJURY ORLOSS OF UFE,
NO UNTRAINED PERSON SHOULD ATTEMPT TO INSTALL,
MAINTAIN.OR SERVICE GAS PRESSURE REGULATORS,
—— — T :

To minimize the possivllity of FIRE, EXPLOSION, and OTHER HAZARDS:. DEVI

2. Donotuse a §gas prossurg regulatoc it it appeacs to'have boeq subjéc{cd
to high tempeatures, damaged in 80Y way, of {0 have been tatien apart oc
ampered with. Any of these may be signs of possitie leakage ‘o other
damage that may affect proper opecalion and cause polentiatty dangerous
combustion peoblems . Tk

acucndo
guhemy

STUSTED RO SIGUE
HPUEDE OCURRIR UN INCENDIO O UNAEXPLOSION, CAUSANDG .
DAROS A LA PROPIEDAD, LESIONES p >

DAS. NADIE QUE NO HAYA SIDO ENTRENADO DEgg

2. Ho usar un reguador de peesida de
£12S tempacaluras, dafado en alguna foamns o Que s¢ haya desmantelags &
maltratada, Cualqdera do dstag
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PARA REGULADORES D PRES

MAXITROL
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T7: LOS REGULADORES DE PRESIoN DE Gag
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NQ_ CORTAN EL FLUJO DE GAs
,‘PRECAUC!ONES ESPEC
TAS INSTRUCTIONES EXALS

ERSOMALES O

(ALEsT

LOS REGULADORES DE PRESION DE GAS
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e

e

Paca roduci s posiliad da INCENDIO, EXPLOSIN Y OTIOS RiESG o,
1. Todos dos productos, cluyands los teghatoces da preskda da gas, Qus 5a
U328 00 gases combustidles deberdn kstatarse YuRrse estictamente Ge
< dal {abrcante, US4830 fos eifigo
mentales asl como g ©8digos y pricticas da ploara,
gas sl pacece hadar estady €Ioesio 4

pucden secsefiates ga POsbles fugas v otos

3. - ) L T dahos Que puoden alectar ef funclonaniento OUIECtO ¥ CaUsas problemas ge
a. Install the regutator properdy with gas flowing as Indicated by the aow | comiestsa potenclaimente paligrosos.
';oa(hecasﬁng. - L. “ o 2
- Use plipe compound o thread sealant, propedy threaded pipesand.. 14 . e . . .
carelud assembly procedute so that there is no ¢ross theeading, ele,. [e.. fnstatscet fegulador comrectaments coa ef 9as fyeado Comd £e idiea enty

which might cause damage or laakage, w

€. Apply wrench or vise pressure’oaly (o the flat 81635 dound the
Pipe Lappings at the end belng lhreaded o the pipe 1o avoid possible -
tracture of the feguiator bady whidh could res lnteatage

d. Make sure maikings o wording oa regutator are nof palntod over or. .
obliterated. N

4. Check cacelully for gas Jeaka lr'rﬁri&ﬁaloly aflor the regutator has beeq
installed and the gas tumed . Do this before altiempting (o operate the
appllance or other gas bumlng device, Use ticheoap solution (oc othaor
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PROPANE SUPPLY SOURCE, MAXITROL REGULATORS
REQUIRE AN EXTERNAL REGUL ATOR (NOT SUPPLIED).
INSTALL THE - REGULATOR BETWEEN TiE

PROPANE SUPPLY SOURCE AND MAXITROL ReGULATOR...
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QUIEREN UN Regy
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912 Series

Fisher Controls

FISHER

Instruction Manual

912 Series
Pressure Regulators

May 1891 Form 5124

To avoid injury or equipment damage, these
regulators should be installed, operated, and
maintained in accordance with federal, state
and local codes, rules and regulations, and
Fisher instructions. Only a qualified person
must install or service aregulator. Be certainthe
control spring range label is updated to accu-
rately indicate any fleld changes in equipment,
materials, service conditions, or pressure set-
tings.

Immediately call a qualified technician in cagse
of trouble. If venting ocours, or a leak develops
in the system, it indicates that service is re-
quired. Failure to correct the situation immedi-
ately may create a hazardous condition.

INTRODUCTION

Scope of Manual

This manual provides installation, maintenance, and parts
information for the 912 Series pressure regulators (figure 1)
as used in industrial/natural gas applications.

Description

The 912 Series pressure regulators are self-operated,
spring-loaded devices built to provide accurate, sensitive
control suited 1o a variety of applications,

As outlet pressure begins to exceed the set pressure, the
diaphragm inside the regulator lifts, operating a lever to

Aty

Figure 1. Type Q12 Regulalor

close the inlet, Pressure in excess of the relief valve spring
force opens the relief valve, allowing excess pressure 1
bleed through the screened vent in the spring case.

Specifications

Specifications for the 912 Series pressure regulators are
listed in fable 1.

INST ALLA TION

Personal injury or equipment damage may re-
sult if the regulator is installed where service
conditions could exceed the pressure or termn-
perature specifications in table 1. The regulator
must not be used for hazardous gas service in
a closed area unless the vent is piped to a safe
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912 Series
Table 1. Specifications
AVAILABLE See table 2 INTERNAL RELIEF Approximate  Intemal Rellef Valve
CONFIGURA TIONS PERFORMANCE Star-to-Discharge  Point: See
table 2

BODY SIZES AND END  Inlets 1f4-inch NPT screwed Capacily: Adeguatg only for refieving
CONNECTION  STYLES  Outiet: MR 1/4 Or W 3f8-nch NPT minor buildup situations such as are

screwed caused by chips or dirt blocking the

seat partly open; for major malfunctions,
WAXIMURY 250 psig {17 bar) external relief is required according to
ALLOW ABLE INLET the Installation section,
PRESSURE
KA TERIAL -20t0 160°F {2810 71~C)

OUTLET PRESSURE Seetable 2 TEMPERA TURE
RANGES CAP ABILITIES
MAXIMUM Maximum Emergency Outlet
ALLOW ABLE OUTLET  Pressure: 20 psig (1.4 bar) P 1o Internal
PRESSURE Paximum FAesommended  Dutlet ‘

Pressure to Avold Internal Parl

Damage: 3 psi (0.21 bar, differ- APPROXINA TE 1.3 pounds {0.6 kg)

ential) above oillet pressure selfing WEIGHT

Talte 2 Outlel Prezsure Fenge Data

AVAILABLE GONFIGURA.  TION QUTLET PRESSURE HANGE

APPROXIMA TE POINT ABOVE CONTROL  SPRING

QUTLET PRESSURE SETTING SELECTION
AT WHICH INTERNAL RELUEF
ETARYS TO DIBOHARGE Part Humber Color Code

3to 7 inches we, (7 15 17 mbar)

&0 21 Inches we. (12 to 52 mbag HEATRAG 2T2028 Hedl

o i ‘ 5 to 10 inches w.e. {12 to 25 mbar) 8 1o 30 inches w.e. (20 to 75 mbar) 187844 27202 Orange
Type 812 without handwhes! £.25 10 13 inches w.c. (28 ta 32 mbag 1610 36 inches w.c. (40 to 67 mbar) iao70 37022 | Cadmiom
12 10 24 Inches w.o. (30 ko 80 mbary 17 dnches we, oA pelg (42 o 210 mban 1R7845 27222 Biue
BT _ 1t 2.5 psig (69 b 172 mbar) 0.7 to 8.8 puig (0.05 to 0.47 bary 187846 27222 Yeliow
Type O12Hvithout handwheel |, o' ' i (184 1o 240 mbar) 3.8 to 12,5 psig {026 1o 066 bar) 187847 27222 | Green

Oto 1 peig (0 to 68 mbaz}

12 Senes w 0 .
12 Setles with handwhes! 0 to 5 psig (0 ko 340 mbar)

0o 2 pslg (010 210 mbar)
D40 12,5 psig {0 to 0.96 bar)

105804 27522 Black
$CRA0G 27012 Brown

area, The vent opening on the requlator or the
opening on the remote vent pipe (if one is used)
should be pointed down to minimize clogging
from collected moisture, corrosive chemicals,
or othet foreign rmaterial, Overpressuring the
downstream system {and tisk of explosion)
could result frorn a clogged vent,

Overpressuring any portion of a regulator or
associated equipment may cause leakage, part
damage, or parsonal injury due to bursting of
pressure-containing parts or explosion of accu-
mulated gas,

Like most regulators, the 912 Series regulators have anout-
let pressure rating lower than the inlet pressure rating.
Downstream protection is required if the actual inlet pres-
sure can exceed the regulator outlet pressure rating of the
pressure rating of any downstream equipment,

Regulator operation within ratings does not preciude the
possibility of damage from external sources or from debris

inthe lines, A regulator should be inspected for damage pa-
riodically and after any overpressure condition.

Ensure that the regulator is undamaged and contains no
foreign material. Install the requlater so that flow through it
leaves the outlet port (marked on the body). The regulator
may be installed in any position, however, the spring case
vent should be pointed down, Bpring case/vent orientation
can be changed by rotating the spring case with respact to
the body.

For an indoor installation, if the regulator controls a gas that
is flammabhle or otherwise hazardous, a spring case with the
optional tapped vent should be used so that the exhaust can
be piped away. Provide protection on a remote vent by
installing a screened vent cap into the remote end of the
vent pipe. The vent should be pointed down.

Apply a good grade of pipe compound to the pipe threads
befare making the connections, Install piping into the
1/4-inch NPT inlet connection and the 1/4-inch or 8/8-inch
NPT outlet connection.
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Each regulator is factory-set for the pressure setting speci-
fied on the order, i no setting was specified, the outlet pres-
sure is factory-set at the mid-range of the control spring.
The procedure for adjusting the output pressure is givenin
the Startup section.

STARTUP

Key numbers are referenced in figure 2.

With installation completed and downstream equipment
properly adjusted, slowly open the upstream and down-
stream shutoff valvas while monitoring the regulator output
pressure.

For the 912 Series constructions with no drive
serew In the spring case, never adjust the con-
trol spring to produce an outiet pressure higher
than the outlet pressure range for that particular
spring. Doing so could overpressure the system
and cause personal injury or equipment dam-
age. If the desired outlet pressure is not within
the range of the control spring, install a spring of
the proper range according 1o the  Mainte-
nance section,

If outlet pressure adjustment is necessary, monitor the out-
let pressure with a gauge while petiorming the following
procedure:

1. For units without a handwheel, unacrew the closing cap
{key 3} and insert a screwdriver blade into the adjusting
screw {kay 4).

2. Slowly turn the adjusting screw or handwheel clockwise
to increase or counterclockwise to decrease the output
pressure setting.

3. With the output pressure adjusted to the desired vaiue,
replace the closing cap on units without a handwhesel,

SHUTDOWN

Close the nearest upstream shutoff valve, then close the
nearest downstream shutoff valve, and vent pressure from
the outlet of the regulator,

MAINTENANCE

Regulator parts are subject to normal wear and must be in-
spected and replaced as necessary. The frequency of in-
spection and replacement of parts depends on the severity
of service conditions or the requirements of local, state, and
tederal rules and regulations,

To avoid personal injury or equipment damage,
donot attemptany maintenance or disagsembly
without first isolating the regulator from system
pressure and relieving all internal pressure from
the regulator.

This procedure is to be performed if changing the cortrol
spring for one of a different range, or for inspecting, clean-
ing, or replacing any other parts. Key numbers are refer-
enced in figure 2,

Note

If sufficient clearance exists, the regulator body
{key 1) can remain in the line during spring re-
placement or other maintenance procedures,

Control Spring Replacement

On units without the handwheel, unscrew the closing cap
{key 3} and turn the adjusting screw out of the spring case.
Lift out the control spring (key 5).

On units with & handwheel, turn the handwheel counter-
clockwise until the tension is relieved from the control
spring. Unscrew the nut at the base of the handwheel and
lift the handwheel off the spring case, Lift out the adjusting
screw and the control spring.

Replace the control spring and completa the assembly by
replacing the adjusting screw and the closing cap or hand-
wheel, Adjust the spring tension as described in the Start-
up section.

Diaphragm and Rellef Valve

Replacement

Remove cap screws (key 14) and separate the spring case
from the valve body, Remove the control spring (key 5) and
the diaphragm (key 15} along with the diaphragm head (key
10), the relief valve seat (key 9) and the relief valve spring
{(key 6). Separate these parts by removing the pin (key 8}
and the spring seat (key 7). Remove the disk hoider assem-
biy (key 11} by removing two screws (key 13).



912 Series

To re-assemble the requlator, first assemble the relief valve
spring assembly, thenreplace the relief valve spring assem-
bly, the disk holder assembly, the diaphragm, the dia-
phragm head, and fit the spring case to the body. Install and
tighten cap screws {(key 14} in a criss-cross manner. Adjust
the control spring tension as described inthe Startup sec-
tion,

PARTS ORDERING

When corresponding with the Fisher representative about
this regulator, include the type number, date of manufac-
ture, and all other pertinent information from the fabels,
Specily the eleven-character part number when ordering
new parts from the following parts list,

7
(BN (3
DR

L2000

Flgure 2. 912 Sepes Pressure  Fegulaly  Assembily
Key Dencription Part Mumber Kay Dezcription Part Number
PARTS LIST 5 Regulator Bpring, steel pl. 14 Machine Screw, steel pl
9.25 to 13 inch w.e, (23 1o 32 mbar), B raq d) 1878380 28982
cadd, WEQTR 37022 18 Diaphraqm, rubber 187637 (2012
Key Description Part Number 3 to 7 inoh wo, (7 0 17 mbar), 18 Veni Screan,
read 187843 27222 bronel OWOBBS 43082
1 Body, zine 5o 10 inch we. (12 1o 25 mbar),
114 % 1i4-inek NPT arange 187844 27222 17*  Closing Cap Gaske!, asbestos {use
0.073 inch (1.8 mm} 10 fach wee, to 1 psi (25 to 68 mbar), with tapped vart oaly)  1ETE52 (MD22
port dia 304771 44042 hlue B7R4h 27222 18 Closing Spring, 88T, 812 Series
144 % Wa-dngh NPT 0.5 to 2.7 pslg (35 1o 1858 mbar), winandwhes!, only 1EB020 37022
4.073 inch {1.8 mm} yollow §B7B4B 27022 18 Spacet Ring, brass, 912 Serles
port dia SB7R2 44042 Ot 1 psig (0 fo 62 mbar), winandwhesl, only 105807 14012
b4 Spring Case, zine black 108804 27322 20 Lockwheal, brass, 812 Serles
For use with contred springs 0 o 5 psig (0 10 540 mbar}, wifhandwbeal, anly 02346 14012
187847 27222 (complate with drive brown 1CERGE 27012
scraw) 8 Reliel Valve Spring, @2 Warning Label
Untapped VBT840 TOD0Y2 ston] 1BVA48 27012 {not shawn) 1P4B78 (6032
1/8-lnch NPT tapped 7 Saring Seat, stes! pl 187834 25072 X3 Spring Range Label (not shown)
vent T10695 TH0012 8 Pins, 88T tB7835 35032 113 2.8 psi (B9 o
For ali other constructions §78 mbar} Tia600 06092
Untapped JE2044 44042 o Relie! Valve Ass y, 2.7 10 5 psi (188 to
1/8-inch NPT tapped brassfzine {33550 X002 340 mbary T10801 {8852
vent 1£2055 44042 10 Diaphragm Plate, steal Oto b psl {0t
3 Clusing Cap Znpl 187838 24132 69 mbar) T10802 050992
12 Serles whandwheel, 11 Disk Holder Asgy, Ot 8 psi {010
brass 102344 14012 2neniteile TEA003 0002 340 mbar) T10803 05862
Al others, plastio T10276 06%92 12 Fulerum Rod, 88T DUCAT4 38032 28 8pring Seat, brass, 912 Series
4 Adjusting Screw wihendwhes 102345 14012
912 Beries wihandwhes), Hine 13 Machine Swrew, stesl pi
& steal TE7992 000A2 (2 req d} 1A3461 28982
All others, plastic TI0277 (56992

Whils Isls infoemation Is prasested in good faith and bolloved & be acoursia,
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BASO
Product Bulletin  H17

BASO Gas Products LLC Issue Date  June 24, 2002

H17 Series BASO® Automatic Pilot Valve

The H17 Series BASO® pilot valves provide complete
shutoff in the event that the flame heating the
thermocouple is extinguished. Applications include
room heaters, infrared heaters, salamanders, and
refrigerators.

H17 models are also available with a higher ambient
temperature, up to a maximum of 150°C (300 ), for
use on commercial ovens, broilers, and other

applications.
Figure 1: H17 Automatic Pilot Valve
Features and Benefits
CJ Compact Design Permits installation in dimensionally restricted
applications
O Versatile Mounting Allows easy access to the reset button for
lighting
U Reliable Proven by thousands of units in service
© 2004 BASO Gas Producis 1
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Product Overview

Application

The H17 Series valves provide complete shutoff in
the event that the flame heating the thermocouple is
extinguished. They are suitable for use with natural
gas, Liquefied Petroleum (LP) gas, or LP gas-air
mixtures at pressures up to 35 mbar (0.5 psi). The
H17 is suitable for operation over a (surface)
temperature range of -40 to 66°C (-40 to 150°F) for
standard models. High temperature models are
suitable for operation over a temperature range of
-40 to 150°C (-40 to 300°F).

Shutoff Valve

76.2 mm (3 in.) —»
Sediment Tarp

Thermocouple
Lead

Reset Button

Pilot Bumer
Gas Line

Description

H17 valves are compact, straight-through aluminum
valves with pipe sizes from 1/8 to 1/2 inch.

H17 valves do not have a flow interrupter, therefore, gas
flows to both the main burner and pilot burner (if used)
when the reset button is depressed. Where a pilot is not
used, the pilot outlet is omitted and the tip of the
thermocouple is inserted directly in the main burner
flame.

Mounting

H17 valves may be mounted in any position. This
permits the reset button to be located in the most
accessible location.

“X" indicates possible
locations for other controls,

j’."‘ n
(gu .
&

ol
\ } "-93 :

Figure 2: Typical H17 Installation
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Dimensions
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Figure 4: H17D_ Dimension Drawing
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Figure 3:
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H17A, B, C_ Dimension Drawing

Table 1: Maximum Ambient Temperatures and Dimensions

Maximum Ambient
Product Temperature A Maximum Length B Maximum Width C Maximum Height
Number °C °F mm in. mm in. mm in.
H17AA 66 150 76 3 32 1.25 58 2.28
H17AB 150 300
H17BA 66 150
H17BB 150 300
H17CA 66 150
H17CB 150 300
H17DA 66 1560 87 3.43 32 1.25 67 2.62
H17DB 150 300 87 3.43 32 1.25 67 2.62

H17 Series BASO Automatic Pilot Valve Product Bulletin 3



Flow Capacity
—1/8 x 1/8 in.

1/4 x 1/4 in.
3/8 x 3/8in.
1—‘|——1/2 x 12 in.
40 }

) ) 16.0
30 // 12.0
20 8.0
/ / 6.0
10 4.0
Pressure Drop / Pressure Drop
mbar 7 2.8 in, W.C.
5 7 2.0
4 1.6
// / 1/
1.0
2 VAV 0.8
1 04 |
1 2 3 4586 810 20 30 mh
Alr S T T O [ | mh
(specificgravity spari=10) | [ | | ] | l
15 2 3 4 6 10 20 40
Natural Gas
(sp ar = 0.64) % | 111% | IIII 1 ; L] IH} ofh
50 100 200 300 500 1000
} l%l%li!{l!!i :} mh
LP - Propane 1 2 3 4 6 10 20
(sp gr=1.53)
!I%lllllllllll% Ll ogp
40 50 100 200 300 500 1000
Capacity

Figure 5: Maximum Flow Capacity
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Ordering Information

7L ]-

-——3» Customer-specific Requirements

Letter Power Unit
A= | Standard
B = | High Temperature
Capacity
Letter| kw | Bturhr Inlet/Outlet

= | 16 | 54,000 1/8x 1/8
B=| 27 | 94,000 1/4 x 1/4
C=140 |133,000| 3/8x3/8
D= 1| 48 (165,000 1/2x1/2

Figure 6: Ordering Matrix

Technical Specifications

Product H17 BASO Automatic Pilot Valves
Maximum Operating 35 mbar (0.5 psi)
Pressure
Valve Body Aluminum

Permissible Ambient
(Surface) Temperature

-40 to 66°C (-40 to 150°F) standard models

-40 to 150°C (-40 to 300°F) high temperature models

Recommended
Thermocouple Lead
Lengths

K15: 305 to 1,220 mm (12 to
K16: 305 to 1,830 mm (12to
K19: 457 to 1,830 mm (18 to

48in.)
72in.)
72in.)

Inlet/Outlet Pipe Size

1/8, 1/4, 3/8, and 1/2 in. NPT

Types of Gas

Natural, Liquefied Petroleum (LP), or LP gas-air mixtures

Packaging

Bulk pack supplied to original equipment manufacturer (individual pack optional)

Bulk Pack Quantity

60

Bulk Pack Weight

12 kg (27 |b)

Agency Listing

CSA (AGA, CGA) Certificate Number 176835-1134608
UL File Number MH2926 (H17AA, BA, and CA only)

Specification Standards

ANSI Standard Z21.20
CAN1-6.4
UL Standard 372

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult BASO Gas Products. BASO Gas Products shall not be liable for damages resulting from misapplication or misuse of its

products.

Refer to the H17 Series BASO Automatic Pilot Valve Installation Instructions (Part No. 24-8711-625) for necessary information on the
installation, use, and servicing of this product.

BRSO

BASQO Gas Products LLC

1007 South 12th Street

PO Box 170

Watertown, Wl 53094
1-877-227-6427 (1-877-BASOGAS)

www.baso.com
Printed in U.S.A.
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BASO Gas Products LLC

Installation Instructions
Issue Date  August 30, 2004

H17 Series BASO® Automatic Pilot Valve

Application

The H17 Series pilot valves provide complete shutoff
in the event that the flame heating the thermocouple is
extinguished. Applications include room heaters,
infrared heaters, salamanders, and refrigerators.

H17 models are also available with a higher ambient
temperature, up to a maximum of 300°F (150°C), for
use on commercial ovens, broilers, and other
applications.

IMPORTANT: Verify that the valve is installed
only in applications where the specified maximum
ambient (surface) temperature and maximum
operating pressures do not exceed the limits in the

Technical Specifications section.

IMPORTANT: Only qualified personnel should
install or service BASO® Gas Products. These
instructions are a guide for such personnel. Carefully
follow all instructions in this document and all
instructions for the appliance.

IMPORTANT: Make all gas installations in
accordance with applicable local, national, and
regional regulations.

To install the H17 valve:
1. Shut off power to the appliance (if applicable).
2. Shut off the gas at the main manual shutoff valve.

3. Ensure that the gas flows through the valve body
in the direction indicated by the arrow on the
valve body. If the valve is installed with the gas
flow in the opposite direction of the arrow,
leakage can occur.

A CAUTION: Risk of Electric Shock.
Disconnect power supply before making electrical
connections to avoid electric shock.

IMPORTANT: Do not use a wrench on any
surface other than the casting flats provided at the
inlet and outlet ends of the valve body. The H17 may
be damaged in the mounting process if a wrench is
used on any other surface. Using a wrench
incorrectly may void the warranty.

Note: In applications that do not require electrical
power, disregard the above caution.

A WARNING: Risk of Explosion or Fire.
Shut off the gas supply at the main manual shutoff
valve before installing or servicing the H17. Failure
to shut off the gas supply can result in the release of
gas during installation or servicing, which can lead to
an explosion or fire, and may result in severe
personal injury or death.

4,  Mount the valve to the pipework. The H17 valve
may be mounted in any convenient position. Use
an approved pipe joint sealing compound on the
male threads before assembly. Remove excess
compound after mounting the valve to the
pipework. Threads of the pipe and nipples must
be smooth and free of tears and burrs. Steam
clean all piping to remove foreign substances
such as cutting oil or thread chips. A sediment
trap should also be installed in accordance with
the National Fuel Gas Code (ANSI Z223.1). See
Figure 1.

5. Attach the thermocouple securely to the pilot
burner, and screw the terminal end to the
BASO® power unit terminal on the valve. Make
sure this connection is clean. Tighten the
thermocouple lead nut finger tight plus a
maximum of 1/8 turn. Do not overtighten.

© 2004 BASO Gas Products
Part No. 24-8711-625, Rev. B
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6. Attach the pilot gas line to the pilot burner fitting 7.
and to the pilot gas outlet of the H17 valve. In
applications that light the main burner directly, the
pilot tap should be fit with a suitable plug.

A WARNING: Risk of Explosion or Fire.
Verify that there are no gas leaks by testing with
appropriate equipment. Never use a match or lighter
to test for the presence of gas. Failure to test
properly can lead to an explosion or fire and may
result in severe personal injury or death.,

Shutoff Valve

Reset Button

3in. (76.2 mm) —»
Sediment Tarp

Thermocouple
Lead

Gas Line

Check for leakage.

a.

Shut off the gas at the main manual shutoff
valve, and open the pressure connection
between the manual shutoff valve and the
H17 valve.

Connect air tubing with a maximum pressure
of 1-1/2 times the valve’s maximum operating
pressure (as indicated on the valve) to the
opened pressure connection.

Paint all pipe and pilot tube connections with a
rich soap and water solution.

If bubbles occur, this is an indication of a leak.
To stop a leak, tighten joints and connections.
Replace the part if the leak cannot be stopped.

If bubbles do not occur, remove the air tubing
and close the pressure connection.

Perform the Checkout section before leaving the
installation.

X indicates possible
locations for other controls.

Figure 1: Typical H17 Installation
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Setup and Adjustments

Checkout Procedure

A WARNING: Risk of Explosion or Fire,.
Follow this or an equivalent checkout procedure
after installation. Before leaving the installation,
verify that the gas valve functions properly and that
the system has no gas leaks. Gas leaks can lead to
an explosion or fire, and may result in severe
personal injury or death.

A WARNING: Risk of Explosion or Fire.
Keep hands and clothing clear when manually
lighting the pilot. Gas flows to both main and pilot
burners when reset button is pressed. Excess gas
can lead to an explosion or fire and may result in
severe personal injury or death.

Make sure all components are functioning properly by
performing the following test:

1.

Test all joints and connections for leaks with a
rich soap and water solution. If leaks occur, see
Step 7 in the Installation section.

Close the manual shutoff valve and wait at least
5 minutes for unburned gas to escape from the
appliance, and then reopen the shutoff valve.

Push the reset button of the BASO power unit
and light the pilot burner, or the main burner in
applications without a pilot burner. Continue to
hold the reset button for 30 to 45 seconds or until
the pilot or main burner remains burning when
the reset button is released.

In applications that use a pilot burner along with a
thermostatically operated electric valve, set the
thermostat to the highest setting. The main
burner ignites from the pilot burner.

Set the thermostat to the lowest setting. The main
burner will extinguish.

Extinguish all flames by closing the manual
shutoff valve. Verify that the valve drops out
within 90 seconds.

Relight the pilot burner or main burner in required
applications.

10.

Check the millivoltage output of the thermocouple
and milliampere dropout range at the BASO
power unit terminal to see that they meet the
values in Table 1 and Table 2. Step-by-step
procedures for these checks are included with the
Y99AB-4 BASO Test Kit Application Note

(Part No. 24-8711-838).

Observe at least three complete operating cycles
to make sure that all components are functioning
properly.

Return the thermostat to the desired setting
before leaving the installation.

Table 1: Thermocouple Output

Thermocouple mV Range
Lead Type | Turn Not Less
Down Normal Than
K15 4 mV 20-28 15
K16 4 mvV 25-35 17
K19 4 mv 25-35 17
Table 2: Dropout Range
Series Number | mA Range of
Power Unit Assembly
Low High
H17_A 100 300
H17_B 50 165

Pilot Servicing
If pilot flame problems occur, check the following:

If the pilot flame burns yellow, it may be due to dirt
or lint covering the lower portion of the pilot
burner. Remove this using a soft brush or a
vacuum.

A flame approximately 1/2 in. (12.7 mm) high must

surround the thermocouple tip.
See Figure 2.

Because this is an electrical connection, the

thermocouple lead connection to the BASO power

unit must be clean and free of grease.

H17 Series BASO Automatic Pilot Valve Installation Instructions 3



Approximately Repairs and Replacements

v

1/2in. (12.7 mm) {

f A WARNING: Risk of Explosion or Fire.

Shut off the gas supply at the main manual shutoff
valve before installing or servicing the H17. Failure

N to shut off the gas supply can result in the release of

ZL,LJ 2 gas during installation or servicing, which can lead to
an explosion or fire, and may result in severe

Figure 2: Flame Position personal injury or death.

Field repairs must not be made to the H17 valve. If
the thermocouple meets the output listed in Table 1
and the valve does not function, replace the entire
valve. Any attempt to repair this assembly voids the
manufacturer's warranty. For a replacement valve,
contact the original equipment manufacturer or the
nearest BASO Gas Products distributor.

Technical Specifications

Product H17 Series BASO Automatic Pilot Valve

Maximum Operating 0.5 psi (35 mbar)

Pressure

Valve Body Aluminum

Permissible Ambient -40 to 150°F (-40 to 66°C) standard models

(Surface) Temperature -40 to 300°F (-40 to 150°C) high temperature models
Recommended K15: 12 to 48 in. (305 to 1,220 mm)

Thermocouple Lead K16: 12 to 72 in. (305 to 1,830 mm)

Lengths K19: 18 to 72 in. (457 to 1,830 mm)

Inlet/Outlet Pipe Size 1/8, 1/4, 3/8, and 1/2 in. NPT

Types of Gas Natural, Liquefied Petroleum (LP), or LP gas-air mixtures
Packaging Bulk pack supplied to original equipment manufacturer (individual pack optional)
Bulk Pack Quantity 60

Bulk Pack Weight 27 b (12 kg)

Agency Listing CSA (AGA, CGA) Certificate Number 176835-1134608

UL File Number MH2926 (H17AA, BA, and CA only)

Specification Standards ANS| Standard 221.20
CAN1-6.4
UL Standard 372

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult BASO Gas Products. BASO Gas Products shall not be liable for damages resulting from misapplication or misuse of its
products.

Refer to the H17 Series BASO Automatic Pilot Valve Product Bulletin (LIT-4350020) for necessary information on operating and performance
specifications of this product.

BRSO

BASO Gas Products LLC

1007 South 12th Street

PG Box 170

Watertown, Wi 53094 www.baso.com
1-877-227-6427 (1-877-BASOGAS) Printed in U.S.A.
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