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Spence Engineering Company that,
to win and be deserving of the trust of
our customers, we must be ever mindful

of and totally dedicated to quality; in
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SPENCE ENGINEERING
COMPANY, INC.

The Spence Engineering Company was founded in 1926 by Paulsen Spence in Walden,
New York. Paulsen Spence developed the original patent for the normally closed external
pilot operated packless pressure regulator. This design is the basis for the products offered
today. This technology offers the maximum in application and selection flexibility. Spence
stands alone in their ability to produce regulators up to 12 inches in cast iron and cast steel.
Their pilots are used to control pressure, temperature, differential pressure or back pressure
either mechanically or with a pneumatic pilot.

Spence Engineering is a widely recognized leader in the steam regulator and flow control
field. Spence regulators are used extensively for heating systems in buildings, institutions
and district heating systems as well as major industrial plants.

In 1984, Spence Engineering was acquired by Watts Industries. The company continued
to grow and develop new fluid control and steam specialty products. A new line of pneumatic
control valves was introduced in 1986. In 1989, a range of self contained temperature regu-
lators was added to the line to meet the demand for an economical temperature regulator.

1990 was an active year, with Spence becoming certified by the ASME for the assembly and
setting of safety relief valves manufactured by their sister Watts company in Canada. Spence
was also instrumental in the acquisition and management of the Nicholson Steam Trap
Company. In 1994, Nicholson was integrated into the Spence Plant.

Spence continued it’s product development program with the introduction of free float
steam traps and pressure operated condensate pumps. In 1996, Watts moved the manufac-
turing responsibility for safety valves to the Spence Engineering plant in Walden, New York.
Spence is now an ASME certified manufacturer of bronze and iron safety relief valves.

Watts Industries, Inc. split in 1999 and Spence Engineering Company became a division
of the newly formed corporation, Circor International.

Spence Engineering continues to focus their attention on providing single source steam
specialty products for regulating and control of steam and fluids for the institutional and
industrial marketplace. Their growth efforts are to expand the already comprehensive
product capabilities to reach new developing markets.

For more information on Spence Engineering Co., visit our website at
WWW.Spenceengineering.com or reach us via e-mail at sales@spenceengineering.com

SPENCE ENGINEERING COMPANY, INC.

Adivision of CIRCOR International, Inc.




THE SPENCE ADVANTAGE IS
SERVICE

LoCAL TECHNICAL SUPPORT

Spence Engineering has a network of technically trained Representatives around the world. These
Representatives can direct you to local inventory of our products for fast, fast service. They can also
help you in the selection and sizing of Regulators, Pilots, Desuperheaters and Noise Suppression
Products.

TECHNICAL TRAINING

We offer a regular schedule of workshops covering various technical issues in our state of the art Valve
Technology Training Center. We can also schedule customized training sessions to suit your particular
needs.

ENGINEERING SEMINARS. These seminars provide the engineer with the skills of regulator selection
and sizing.

DISTRIBUTOR SEMINARS. This seminar will provide you with all the information you need to serve
your customers.

MAINTENANCE SEMINARS. Maintenance personnel will receive hands-on training in selection,
installation, operation, maintenance and troubleshooting.

INTERNATIONAL SALES

Spence is well equipped to provide product to our customers around the world. We regularly ship our
products to all parts of the world. Our experienced international sales group can meet the transport
and documentation requirements of our international customers with ease. Our network of International
Technical Sales Representatives will also be able to provide you with product from local inventory.

ENGINEERED SOLUTIONS
Spence offers a very comprehensive line of specialty options to enhance and optimize valve performance.
We can tailor custom solutions for your most unique process applications. Call us for solutions.

T
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for Engine Jacket COOlNG ....covvvvviiiiiiiii e, 611
Series 2000 Direct Operated Temperature Regulator

for Liquid Cooling Tank ......oovvvviiiiiiii e e 612
Series 2000 Direct Operated Temperature Regulator

for Three-way Blending/Mixing ..........coooevieriiiiiniiiiiieennns 613
Series 2000 Direct Operated Temperature Regulator

for Three-way DIVEItING ......ccovvvviniiiiiiiiiiii e 614

Type EAT61 Air Controlled Temperature Regulator .................. 615
Type EA Temperature Regulator for Remote Thermostat Control 616
Type ET134 Self-contained Temperature Regulator for Starch Mixer 617
Type EAT60 Temperature Regulator for Wax Application Control 618
Type ET124A Viscosity/Temperature Regulator
Type EQ Back Pressure Regulator
Type EF14D Pressure Reducing Valve with Back Pressure Control 621

Type EQ Back Pressure Valve with Flow Control Orifice —......... 622
Type C34Q Back Pressure Pump Bypass Control .................. 623
Type EN Differential Regulator ...........cccooovviiiiiieiiiiiniienn, 624
Type N6 Differential Pressure Valve ............ccoveeeiiiiinnieennnnn. 625
Type C34N Differential Pressure Regulator ................ccceeuenee. 626
Type C34N20 Differential Regulator .............cccceoeeviiviniiennnnnn. 627
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TABLE OF CONTENTS

Type EP14 Pump Governor
Steam Atomizing Air Operated Desuperheater
Steam Atomizing Direct Operated Desuperheater
Mechanical Atomizing Direct Operated Desuperheater
Mechanical Atomizing Air Operated Desuperheater
Pressure Regulator with Muffling Orifice
Pressure Regulator with Noise Suppressor

Type NFT Free Float Steam Trap
for Fast Start-up in Corrugation Plants

Type NFT Free Float Steam Trap
to Prevent Freezing in Steam Coils

Type NFT Free Float Steam Trap
to Prevent Freezing of Outside Air Heating Coils

Type NFT Free Float Steam Trap for Reboilers

Intimidator Type J Control Valve and P60 Pressure Controller
for Fast Load Changes and Varying Pressures

Intimidator Type J Control Valve and P60 Pressure Controller
for Steam Showers

Intimidator Type J Control Valve and Liquid Level Controller
for Boilers

Intimidator Type JP60 for Pump Governor

Intimidator Type J Control Valve with P60 Controller
for Turbine Exhaust Make-up

Intimidator Type J Control Valve and P60 Back Pressure
Controller for Pump Discharge

Intimidator Type J Control Valve with Electro-pneumatic
Positioner for computerized Cogeneration Control

Intimidator Type J Control Valve with P60 Controller
for Gaylord Shower Control

Intimidator Type J Control Valve with P60 Controller
for Plate Sections of a Corrugator

Intimidator Type J Control Valve with P60 Controller
for Back Pressure Control of a Deaerator

Intimidator Type J Control Valve with P60 Controller
for Unfired Steam Generator

Intimidator Type J Control Valve with EPC Electro-pneumatic
Controller as a Pressure or Back Pressure Controller

Intimidator Type J Control Valve and T60 Controller
for Instantaneous Heaters

Intimidator Type J Control Valve with T60 Controller
for Starch Mixer

Intimidator Type J Control Valve with T60 Controller
for Wax Application Control

Intimidator Type J Control Valve with EPC Electro-Pneumatic
Controller as a Temperature Controller

Intimidator Type J Control Valve
for Level/Make-up on a Deaerator

Intimidator Type J Control Valve with EPC Electro-pneumatic
Controller as a Differential (Level) Controller

SECTION X

REFERENCE & PIPING DESIGN

Glossary of Terms
Flow vs. Velocity Chart
Reference Tables
Pressure Temperature Limits
Spence Typical Installation for Sanitary Steam System
Spence Single Stage Pressure Reducing Station
Spence Two Stage Pressure Reducing Station

Spence Single Stage Parallel Pressure Reducing Station
Spence Two Stage Parallel Pressure Reducing Station
Spence Typical Installation for Instantaneous Heater
Spence Typical Installation for Storage Heater........................
Product Index
Steam Tables

It is solely the responsibility of the system designer and the user to select products suitable for their
specific application requirements and to ensure proper installation, operation, and maintenance of these
products. Assistance shall be afforded with the selection of the materials based on the technical infor-
mation supplied to Spence Engineering Company, Inc. Applicable codes, material compatibility, product
ratings and application details should be considered in the selection and application. Improper selection,
application or use of the products described herein can cause personal injury or property damage. If the
product is intended for an application or use other than originally specified, the system designer and or
user must reconfirm that the selection is suitable for the new operating conditions.
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REGULATORS

LS

Applications |r0n HOFSG
Pressure Regulation for Steam Distribution =
Single Point or Multiple Use Applications E D S e r I e S

Pressure Control for Steam Plants

o District Heating Systems P re S S u re

« Single Stage Reduction Stations

» Two Stage Reduction Stations R e g u I ato r

o Parallel Reduction Stations Pressures To 600 PSIG
Temperatures to 750°F

Three Pilot Mounting Options
include standard side mount (shown),
integral mount and remote mount

SECO Metal Seats and Discs
resist wiredraw - not one case

of SECO Metal being cut by
steam in 75 years

Packless Construction
eliminates leakage and
greatly reduces friction

and stem wear

Two Main

Spring Options

for superior regulation
over a wide range

Springs Outside
Steam Path

assure exceptionally of applications

long life on both

Main Valve and Pilot Large, Protected

Metal Diaphragm
bathed in condensate,

Easy Inspection

sealed away from steam

provided by external
seldom needs replacement

diaphragm loading
steam passages

No Closely Fitted Parts
to stick or bind due to
uneven expansion

or foreign matter

Guaranteed
Dead End Shutoff
meets Class IV in steam
service, even on large sizes )

Few Moving Parts
Patented SECOWELD Option mean long service life
allows easy repair of seat ring
threads damaged by high
pressure applications

-10 -



HOW TO CHOOSE A REGULATOR

If you already know the product that you want information on, find the product page in the Table of
Contents. Pages showing popular combinations of Pilot and Regulators are found in the Combination
Regulators Chapter. Detailed product information on materials, ratings, dimensions, weights and applica-
tions are found in the Products Chapters. All sizing information is contained in the Regulator Sizing Chapter.

If you are not sure of what you need, collect all the following information. You will need it to select the right
product for your needs.

Inlet Pressure

Flow Rate

Flow Media (i.e.: Steam, Water, etc.)

Desired Delivery Pressure

Noise Restrictions, if any

Type of Pilot Control (i.e.: Self Contained, Pneumatic, Electronic, etc.)

Application (i.e.: Temperature Regulation, Single Stage Pressure Regulation, etc.)

Application data is listed on each Product Page. If you identify the nature of the installation, it will assist
you selecting the proper equipment.

DIRECT ACTING OR PiLOT OPERATED REGULATOR?
You may be able to use a Direct Operated Regulator for your application. They are generally less expen-
sive than Pilot Operated Regulators. However, they do not provide the same level of accuracy or rangeability.

If a Direct Acting Regulator is an option, consult the Direct Operated Valves Chapter to determine which
best fits your specific needs. Then, consult the appropriate pages in the Regulator Sizing Chapter to
select the exact size you need.

If a Pilot Operated Regulator is required, go to Page 14 (for Pressure Regulators) or Page 15 (for
Temperature Regulators). These selection charts will help you to quickly determine the type of product
that you need. The Pilot can be self contained, pneumatically or electronically actuated. Consult the
appropriate pages in the Regulator Sizing Chapter to select the exact size Regulator and Pilot you need.
Overall dimensions of the most popular combinations are provided in the Combination Regulators Chapter.

EcoNomICAL, ENGINEERED OR ENGINEERED WITH NOISE SUPPRESSION?

The choice of how to size a regulator for an application is up to you. The most economical choice does
not necessarily take into consideration the optimum loading of the Regulator, which could affect it’s
service life. Properly engineered Spence Regulators have been in continuous service for as much as 50
years. In high pressure reduction stations, noise can be a serious environmental problem. Spence offers
a number of Noise Suppression products to reduce this problem. You will find comprehensive noise
reduction sizing and selection information in the Noise Reduction Chapter.

-11 -
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THE OPERATING CYCLE OF A SPENCE PRESSURE REGULATOR

The basic Type ED has been selected to illustrate the operation of a SPENCE Pilot Operated Pressure Regulator.
This presentation describes the successive steps in the mechanical cycle of the Regulator.

MAIN VALVE is normally closed.

On placing Regulator in service,
initial pressure fills the passages
shown in red.

OPERATING CYCLE
PRESSURE

E CONTROL LINE connects

Pilot Diaphragm Chamber
to Delivery piping.

PILOT receives
initial pressure

through Nipple and
Union Connection. |

ADJUSTING SPRING,
when  compressed,
forces Pilot Valve open.

DELIVERY PIPE and Control Line
\ =l ‘ are now being filled with fluid
- — flowing through Main Valve.

e — X .
_ _} As delivery pressure (yellow) rises,
__-"‘ it overcomes the force exerted by

CONNECTING TUBING
conducts fluid from Pilot
to Main Valve Diaphragm
and Bleedport. When Pilot
opens, fluid flows through

Pilot faster than it can , Adjusting Spring and Pilot throttles.

escape at Bleedport, creating ) This , in turn, allows Main Valve to

a loading pressure (orange) KEY throttle just enough to maintain the

which forces Main Valve - HIGH PRESSURE set delivery pressure.

open. If the demand ceases, Pilot closes,
MEDIUM PRESSURE allowing the Main Valve to close —
LOW PRESSURE effecting a DEAD-END SHUTOFF.

o



THE OPERATING CYCLE OF A SPENCE TEMPERATURE REGULATOR

The Type ET134 has been selected to illustrate the operation of a SPENCE Pilot Operated Temperature Regulator.
This presentation describes the successive steps in the mechanical cycle of the Regulator.

PILOT receives
initial pressure
through Nipple and
Union Connection.

KEY

B AL STEAM PRESSURE |

LOADING STEAM PRESSURE
DELIVERY STEAM PRESSURE

VAPOR PRESSURE

P FLup HEATED *?r
e

il

/V =g

L
i
=
PRESSURE SPRING #5
forces Pilot Valve open. '

HEATER, Delivery Pipe and Control
Line are now being filled with steam
flowing through Main Valve.

As delivery pressure (yellow) rises, it
overcomes the force exerted by Pressure
Spring and Pilot throttles. This, in turn
allows Main Valve to throttle just enough
to maintain the set delivery pressure.

MAIN VALVE is normally closed. On placing
Regulator in service, initial pressure fills the
passages shown in red.

OPERATING CYCLE
TEMPERATURE

CONTROL LINE connects Pilot Diaphragm
Chamber to Delivery piping.

CONNECTING TUBING conducts steam from

Pilot to Main Valve Diaphragm and Bleedport.
When Pilot opens, steam flows through Pilot faster
than it can escape at Bleedport, creating a loading
pressure (orange) which forces Main Valve open.

THERMOSTAT ELEMENT (vapor tension type) is connected into heater outlet.

The rising temperature of the fluid (blue) being heated creates a vapor pressure
(green) on the Temperature Diaphragm. When this pressure has reached a point
sufficient to overcome the Temperature Adjusting Spring, it applies a force on the
Lever so as gradually to decrease the spring loading on the Pressure Diaphragm.
This produces a stem-by-step reduction in the delivery pressure as the temperature
rises through several degrees.

If the desired temperature is exceeded, the vapor pressure on the Pilot
Temperature Diaphragm overcomes the forces of the Spring. This allows Pilot and
Main Valve to close tight.

-13- LSPENCEZ



QUICK SELECTION CHART
FOR STEAM PRESSURE REGULATORS

Review the application data that you have collected. Consult the chart, starting with the inlet pressure that matches the inlet
pressure you have. Next, select your outlet pressure (reduced or delivery pressure). Then select the type of pilot control that you
will be using and, finally, the level of accuracy that your system requires. This will lead you to a recommended regulator.

Please bear in mind that these recommendations are general in nature and you should check the Product Pages and Sizing Section
to ensure you have selected the correct product. If you need assistance, contact your local Spence Technical Sales Representative.

QUICK SELECTION
CHART - PRESSURE

NORMAL
INITIAL REDUCED REGULATION TYPE OF SPENCE

PRESSURE PRESSURE ACCURACY CONTROL REGULATOR

SELF TYPE ED5
ACTUATED PAGE 48

PNEUMATIC TYPE EA84
PAGE 50

ELECTRONIC* TYPE ED210
PAGE 72

SELF TYPE ED
ACTUATED PAGE 48

ABOVE TYPE EA43
15 PSIG PNEUMATIC PAGE 50

PAGE 28

ELECTRONIC* TYPE ED210
PAGE 72

SELF TYPE ED2
ACTUATED PAGE 48

ABOVE TYPE EA70
196 PSIG PNEUMATIC PE EA

ELECTRONIC* TYPE ED210
PAGE 72

SELF TYPE E2D
ACTUATED PAGE 48

PNEUMATIC TYPE E2A84
PAGE 50

ELECTRONIC* TYPE E2D210
1PSIG PAGE 72
TO

12PSIG SELF TYPE E2D5
ACTUATED PAGE 48

PNEUMATIC TYPE E2A84
PAGE 50

ELECTRONIC* TYPE E2D210
PAGE 72

* Electronic Pilot accuracy is a function of controller accuracy.

‘@3 -14 -



QUICK SELECTION CHART

FOR TEMPERATURE REGULATORS

Review the application data that you have collected. Consult the chart, starting with the inlet pressure that matches the inlet
pressure you have. Next, select your outlet pressure (reduced or delivery pressure). Then select the type of pilot control that you
will be using and, finally, the level of accuracy that your system requires. This will lead you to a recommended regulator.

Please bear in mind that these recommendations are general in nature and you should check the Product Pages and Sizing Section
to ensure you have selected the correct product. If you need assistance, contact your local Spence Technical Sales Representative.

INLET OUTLET
PRESSURE PRESSURE

NO PRESSURE
REDUCTION

ABOVE
15 PSIG
PAGE 28

REDUCED
PRESSURE

REDUCED
PRESSURE

* See Control Valve Section, Page 150

TYPE OF
CONTROL

SELF
CONTAINED

CONTAINED

-15 -

HEATER
TYPE

STORAGE OR
INSTANTANEOUS

INSTANTANEOUS
20 PSI MAXIMUM

INSTANTANEOUS

125 PSI MAXIMUM

STORAGE OR
INSTANTANEOUS

STORAGE OR
INSTANTANEOUS

STORAGE

INSTANTANEOUS

STORAGE OR
INSTANTANEOUS

STORAGE OR
INSTANTANEOUS

SPENCE
REGULATOR

QUICK SELECTION
CHART - TEMPERATURE

TYPE

ET134
PAGE 74

TYPE

E2T14
PAGE 76

TYPE

JT61*
PAGE 83

TYPE

E2T14D
PAGE 76

TYPE

E2AT61
PAGE 83

==
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TYPE ED SERIES
PRESSURE REGULATOR

CAST IRON or STEEL
PRESSURES to 600 PSIG at 750°F

APPLICATION DATA

e Pressure Regulating for Steam Distribution
e Single Point or Multiple use Applications
o Pressure Control for Steam Plants

TYPE ED & ED2
PRESSURE REGULATOR

o District Heating Systems
» Single Stage Reductions
o Two Stage Reductions

o Parallel Reduction

TYPE ED PRESSURE REGULATOR

VALVE INFO
PAGE 28
PILOT INFO
PAGE 48 DIMENSIONS
B inches (mm)

BLEEDPORT BEND SIZE = G
No.4A BLEEDPORT % =% ™
(10) (136) (32)
MAIN VALVE 1y, 5% 1Y,
(15) (136) (32)
4 53/s 138
(20) (136) (35)
1 534 1%

25 146 38
CONTROL 2 149 9
PIPE 1Ya 6 17/
(32) (152 (48)

1% 6Ya4 2
(40) (159) (51)

RESTRICTION

BEND 2 658 2Ys
(60) (168) (54)
2 6%/a 238
_ (65) 171) (60)

!.' 1, 3,
Ne.SA RESTRICTION ELBOW = TYPE E 3 | 2%
(80) (184) (70)
Valve is tapped so that 4 8 3%
Pilot may be mounted (100) (203) (89)
on either side. 5 9 3y,
(125) (229) (89)

6 97/s 4
(150) (251) (102)
8 10%2 6Ya
(200) (267) (159)

10 12Y, 6
(250) (318) (152)
12 14 8%
(300) (356) (216)

5@3 -18 -



TYPE E2D SERIES
PRESSURE REGULATOR

CAST IRON
PRESSURES to 15 PSIG max.

APPLICATION DATA

o Pressure Regulating for Steam Distribution
e Single Point or Multiple use Applications

¢ Single Stage Reduction

» Parallel Reduction

o Low Pressure Drop to Operate Valve

o Instantaneous Hot Water Heaters with low
supply pressures (with the addition of a T14
Pilot)

TYPE E2D
PRESSURE REGULATOR

TYPE E2D PRESSURE REGULATOR

VALVE INFO
PAGE 30

PILOT INFO
PAGE 48

BLEEDPORT BEND
No.4A BLEEDPORT

MAIN VALVE
TYPE E

CONTROL
PIPE

RESTRICTION
BEND

Valve is tapped so that Pilot

DIMENSIONS |
inches (mm)
SIZE F G
3fa 55/s 1%
(20) (143) (35)
1 534 1Y>
(25) (146) (38)
1Y, 6 17
32) (152) (48)
1> 6Ya 2
(40) (159) (51)
2 6%s 2%
(50) (168) (54) ¢
21 6% 2% l
(65) (171 (60)
3 7Y 2%
(80) (184) (70)
4 75 3Y2
(100) (187) (89)
5 8Ys 3%
(125) (206) (89)
6 8- 4
(150) (216) | (102)
8 9%s 6Y4
(200) (238) | (159)
10 11 6
(250) (79) | (152)
12 117 TYa may
(300) (302) | (184) side.

-19 -
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TYPE ED(2) INTEGRAL
PRESSURE REGULATOR

TYPE ED & ED2

INTEGRAL MOUND PRESSURE
REGULATOR

CAST IRON or STEEL
for PRESSURES to 600 PSIG at 750°F

APPLICATION DATA

e Pressure Regulation for Steam Distribution
where space is limited

DIMENSIONS
inches (mm)

SIZE F G*

3 1, 3
TYPE ED INTEGRAL MOUNT — o | oo | o
PRESSURE REGULATOR " = | 15
(15) (133) | (400)

VALVE INFO ¥y 5% | 17
(20) (136) | (432)
PILOT INFO 1 5% 18Y%
PAGE 48 (25) (140) | (470)
1Y 5% 182
(32) (146) | (470)
12 6 19
(40) (152) | (495)
2 6% 20%s
(50) (165) | (524)
2Y> 7 21
(65) (178) | (552)
3 7% 23Y2
(80) (187) | (597)
4 87/s 27Y4
(100) | (225) | (692)
5 10 | 28%
(125) | (254 | (727)
6 11%s 31%-
(150) | (289) | (800)
8 12 35%s
2000 | (324 | (899)
10 15% | 43%
250) | (394 | @11y)
12 18 | 47%
300) | w@s7) | @213)

* For D2 Pilot, add 5%."
(133) to this dimension.
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TYPE EA SERIES
PRESSURE REGULATOR

CAST IRON or STEEL
for PRESSURES to 600 PSIG at 750°F

APPLICATION DATA

o Pressure Regulating for Steam Distribution
e Single Point or Multiple use Applications

o Pressure Control for Steam Plants

o District Heating Systems

» Single Stage Reductions

o Two Stage Reductions

o Parallel Reduction

e Control from Remote Location

o Temperature Regulating (with addition of T60
Series Pneumatic Temperature Pilot)

TYPE EA SERIES
PRESSURE REGULATOR

VALVE INFO
PAGE 28

PILOT INFO
PAGE 50

TYPE EA Series
PRESSURE REGULATOR

Bleedport Bend

No. 4A Bleedport

Do not
insulate
below
this line

Main Valve
Type E or E2

No. 5A Restriction EIbow—Type E
No. 5B Open Elbow—Type E2

DIMENSIONS
inches (mm)

SIZE F G

g 53/s 1Ya

(10) (136) (32)

L 53/s 1Ya

(15) (136) (32)

4 55/8 13/s

(20) (143) (35)

1 5L | 1% Copre

(25) (146) (38) )
1Y 6 1% Type A85
(32) (152) (48)

1% 6Ya 2

(40) (159) (51)

2 6%/ 2Ys

(50) (168) (54) = i t

n

2 63/a 238 ©
(65) 171) (60)

3 TYa 234

(80) (184) (70)

4 8 3y,
(100) (203) (89)

5 9 3y,
(125) (229) (89)

6 97 4
(150) 251) | (102)

8 10%2 6Y4
(200) 267) | (159)

10 12%» 6
(250) | (18 | (152) Valve is tapped so that

12 14 8 Pilot may be mounted
(300) (356) (216) on either side.

S21- L PENCES



TYPE ET14
TEMP. REGULATOR

TYPE ET14 TEMPERATURE REGULATOR

VALVE INFO
PAGE 28

PILOT INFO
PAGE 76

Do not insulate

Restriction below this line

Bend

Main Valve

. Type E or E2
No. 5A Restriction Elbow—Type E

No. 5B Open Elbow—Type E2

TYPE ET14
TEMPERATURE REGULATOR

CAST IRON or STEEL
CONTROLS 20 to 500°F

APPLICATION DATA

o Temperature Regulation for Batch Process
e Storage Heaters (Water, Fuel Oil or Chemical)
o Air Heating

DIMENSIONS
= inches (mm)
‘ SIZE F G
3/g 5% 1Ya
(10) (136) (32)
> 5% 1Ya
(15) (136) (32)
3a 55/s 13
(20) (143) (35)
1 54 1%
(25) (146) (38)
1Ya 6 17
(32) (152) (48)
1% 6Ya 2
(40) (159) (51)
2 658 2Ys
(50) (168) (54)
2> 6% 238
(65) 171 (60)
3 7Y 234
(80) (184) (70)
4 8 3%
(100) (203) 89)
5 9 3%
(125) (229) 89)
6 97/s 4
Valve | g o (150) (251) | (102)
alve is tapped so that
. 8 10%- 6Ya
Pilot may be mounted
on either side. (200 (@67) (159)
10 12%» 6
(250) (318) | (152)
12 14 8%
(300) (356) | (216)
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TYPE ET14D

PRESSURE LIMITING
TEMPERATURE REGULATOR

CAST IRON or STEEL
CONTROLS 20 to 500°F

APPLICATION DATA

e Temperature & Pressure Regulation for large
volume Heat Exchangers

e Storage Heaters
o Jacketed Kettles

e Vats
DIMENSIONS
inches (mm)
SIZE F G
/s 5% 1Ya
(10) (136) (32)
R 5% 1Ya
(15) (136) (32)
3a 55/s 138
(20) (143) (35)
1 534 1>
(25) (146) (38)
1Ya 6 17/
(32) (152) (48)
1% 6Ya 2
(40) (159) (51)
2 65/ 2Ys
(50) 168) | (54) -G ’-—
2 6%/a 238
(65) (171) (60) ‘ |
3 7Y 24
(80) (184) (70)
4 8 3%
(100) (203) (89)
5 9 3%
(125) (229) (89)
6 97/s 4
(150) (251) | (102)
8 102 6Y4 .
(200) (267) (159) Vglve is tapped so that
; Pilot may be mounted on
10 12% 6 either side.
(250) (318) | (152)
12 14 8-
(300) (356) | (216)

@
O
Qg
S
—
= 2
w o
Wl
(o
> o
>
L
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TYPE ET14D TEMPERATURE
& PRESSURE REGULATOR
VALVE INFO
PAGE 28
D PILOT INFO
PAGE 48
T14 PILOT INFO
PAGE 76
Pilot Type T14
Adjusting Nuts
. L Thermostat
Pilot p - »
Type D
o Adjusting Spring
Adjusting Bleedport Bend No. 4A Bleedport
Spring Serlal No. Plate
(g‘ Main Valve
d Type E or E2
v e WAL©):
Control = (O
Pipe =
Serial 1/4"
No. Plate Union 0 0
1/4" ‘ Do not insulate
Restriction Un|n at .. ol e eo thls line
'.'!!!,}"' lll II| IIl |ll Ill lll
—oh)
No. 5A Restriction EIbow—Type E
No. 5B Open Elbow—Type E2
23 - (SPENCE]



TYPE E(2)T124/134
TEMP. & PRESS. REGULATOR

TYPE ET124/ET134 &

E2T134

TEMPERATURE & PRESSURE
REGULATOR

CAST IRON or STEEL

APPLICATION DATA

¢ Instantaneous Heaters

e Batch Heating

MODELS

Process Heaters

[ ]
o Jacketed Kettles ¢ Vats
e Storage Heaters e Driers
e Oil Heaters ¢ Ovens

e ET124 for heater operating pressures between 20 and 125 psi.
e ET134 for heater operating pressures up to 20 psi.
e E2T134 for heater operating pressures up to 15 psi.

TYPE ET124 TEMPERATURE &
PRESSURE REGULATOR

Flexible Armored
Tubing

Thermostat Bulb

Temperature
Adjusting Spring

Temperature Adjusting
Cowl Bracket . Hand Wheel
i1

Set Screw

Pressure
Limit Spring

Bleed Port Bend

Delivery Pressure
Adjustment Screw

1/4” Gontrol Pipe

1/4" Union

Restriction
Bend

No. 5A Restriction Elbow - Type E
No. 5B Open Elbow - Type E2

No, 4A Bleed Port

DIMENSIONS
inches (mm)
E VALVE INFO S
PAGE 28 SIZE F

E E2

E2 VALVE INFO s 5% 1Ys -
PAGE 30 (10) (136) (32) —

L) 5% 1Ya —

P AGE T4 ws) | wse | e | —
3fa 55/8 138 138

(20) (143) (35) (35)

1 534 1% 1%

(25) (146) (38) (38)

1Y 6 17 17/

32) (152) (48) 48)

Main Valve 1% 6Y4 2 2
Type E or E2 (40) (159) (51) (51)
2 6%s 2Ys 2Ys

(50) (168) (54) (54)

G 22 6%/a 238 233

e (65) (172) (60) (60)

3 Y4 2% 234

Do st 2 oo 1 ey L 10 | 0
n 4 8 3% 3%
(100) (203) (89) (89)

= 3

5 9 3% 3%

\ { (125) (229) (89) (89)

[ . 6 97/s 4 4
" (150) @51) | (102) | (102)

8 10Y2 6Y4 6Y4
(200) @67) | (@59) | (159)

Valve is tapped so that 10 12 6 6
Pilot may be mounted (250) (318) (152) (152)

on either side. 12 14 82 TYa
(300) (356) | (216) | (184)
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TYPE EDZ210

REGULATOR
ELECTRONIC MODULATION

DELIVERY PRESSURES to 150 PSIG

APPLICATION DATA

e Main Valve adapted to 4-20 mA Signal
» Requires balanced Main Valve

DIMENSIONS
inches (mm)
H
SIZE F G
g 5% 1Ya TYPE ED210 REGULATOR
(10) (136) (32)
K 5% 1'fa VALVE INFO
(15) (136) (32) PAGE 28
3a 55/s 1%
(20) (143) (35) PlFl’_/f\)GT En\;;o
1 534 7
(25) (146) (38)
1Y4 6 17
(32) (152) (48)
12 6% 2
(40) (159) (51)
2 6%s 2%
(50) (168) (54)
2% 6% 2%
(654) a71) (60)
3 7Y 2%
(80) (184) (70)
4 8 3%
(100) (203) (89) .
" Valve is tapped so that
1?5 229 3:392 Pilot may be mounted on
(125) (229) (69) either side.
6 97/s 4
(150) (251) | (102)
8 10Y2 6Y4
(200) (267) | (159)
10 12> 6
(250) (318) | (152)
12 14 82
(300) (356) | (216)

- 25 - L
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TYPE ED208D
REGULATOR

N

TYPE ED208D PRESSURE REGULATOR

VALVE INFO
PAGE 28

D PILOT INFO
PAGE 48

D208 PILOT

TYPE ED208D

PRESSURE REGULATOR
ELECTRONIC STARTUP
PILOT OPERATED

DELIVERY PRESSURES to 150 PSIG

APPLICATION DATA

e Electronic Control of Slow Startup and/or
Slow Shutdown of Pressure Regulation

 Building Heating Systems

e Can save more than 4 times it’s cost in
building heating in one year.

o Requires balanced Main Valve

DIMENSIONS
inches (mm)
SIZE F G
/s 5% 1Y4
(10) (136) 32)
R 5% 1Y4
(15) (136) 32)
3a 55/5 1%
(20) (143) (35)
1 5% 1>
(5) (146) (38)
1Ya 6 17
(32) (152) (48)
1Y> 6Y4 2
(40) (159) (51)
2 6%s 2Ys
(50) (168) (54)
2> 6% 2%
(65) (171) (60)
3 Y4 2%
(80) (184) (70)
4 8 3%
(100) (203) (89)
Valve is tapped so that 5 9 3,
Pilot may be mounted on
either side. (125 229 ®9)
6 97/s 4
(150) (251) | (102)
8 102 6Y4
(200) (267) | (159)
10 12Y%, 6
(250) (318) | (152)
12 14 8>
(300) (356) | (216)
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TYPE E
MAIN VALVE

TYPE E MAIN VALVE

APPLICATION DATA

e Pressure Regulating for Steam Distribution

Regulating for Process Control (Temperature or Pressure)
Maintain Back Pressure or Differential Pressure

e For use with Self-contained, Pneumatic or Electronic Pilots
Single Point or Multiple Use Applications

TYPE E MAIN VALVE

SIZES 3/8" - 12"
PRESSURES to 600 PSIG at 750°F

e Normally Closed

e Single Seat

o Balanced Metal Diaphragms

e Protected Main Spring

e Fluid, Gas & Vapor Applications

o Multiple Trims for Precise Sizing

o ANSI/FCI 70-2 Class IV Shutoff

o Virtually Frictionless for Long Service Life

o Packless Construction

e Easy In-line Maintenance

o Wide Variety of Pilots for Many Applications

e Minimum Operating AP 10 psi (.7 bar)

o Lifetime Warranty against Wiredrawing of
Seat & Disc*

OPTIONS

CompositiSgDBege 42
Balanced Construction

Parabolic Disc
Integral Mount Pilot

e Insulcap Insulating Jacket Secoweld
* Slow Start-up or Shutdown SIZING INFO e High Temperature Construction e Dashpot
VALVE RATINGS PAGE 108 e Low AP (LP) Main Spring EZ Connections
Valve Ends Pressure Temperature TyYPICAL CONFIGURATIONS
ASME/ANSI PSIG (bar) °F (°C)
CAST IRON PRESSURE REDUCING ............... TyPe ED SERIES
Class 250 NPT 250 (17.2) @ 450 (232) AIR ADJUSTED ...vvvivvere e, TvpPe EA SERIES
B16.1 Class 125 Flanged 125(8.6) @ 450 (232)
B16.1 Class 250 Flanged 250 (17.2) @ 450 (232) BACK PRESSURE ...........c.ccvvin ... TypPe EQ SERIES
CAST STEEL PumPp GOVERNOR ........c.cuvete. TypPE EP SERIES
B16.34 Class 300 NPT 300 (21.0) @ 600 (315)t
B16.34 Class 150 Flanged 150 (10.3) @ 500 (260) LOAD ALLOCATING ... vvvveevreeieeeiaaeans TyrPe EFD
B16.34 Class 300 Flanged 300 (21.0) @ 600 (315)t AIR CONTROLLED ....ccvvivivnenennnnns Type EAPGO
B16.34 Class 600 Flanged 600 (41.4) @ 600 (315)f
+750°F (400°C) construction available on request. ELECTRONIC SLOW START ............ Tyrpe ED208D
Other pressure/temperature ratings available; consult factory.
Maximum downstream pressure is 300 psi. SOLENOID CONTROLLED ..vvvvinninnnns. TyrPe EMD
Canadian Registration # OC 0591.9C SOLENOID ACTUATED ...vviviiviiieinannnn, Tyre EM
Installation Tip: Add EZ Connections for ease of maintenance DIFFERENTIAL tuivitiiriiiree e e ieeeeenns TyrPe EN
SEE PAGE 42 TEMPERATURE CONTROL ............ TvPe ET SERIES
RATED FLOW COEFFICIENTS (Cv)
SEAT REGULATOR SIZE
FACTOR 3 | 1 34 1 1Ya | 11/ 2 |2 3 4 5 6 8 10 12
Full 15 | 28 | 54 | 88 [141 | 198 | 31 | 44 74 | 109 | 169 | 248 | 444 | 706 | 1113
Full 75 % — | 21 | 40 | 66 |10.6 | 148 | 233 | 33 56 82 | 127 | 186 | 333 | 530 | 835
Full 50 % — | 14 | 27 | 44 | 70 | 99 | 155 | 22 37 55 | 85 | 124 | 222 | 353 | 557
Normal 65 | 1.5 | 48 | 75 | 104 | 146 | 17.6 | 24 43 78 | 115 | 151 | 249 | 377 | 631
Normal 75 % — | = — — — — — | 18 33 59 87 | 114 | 187 | 283 | 474
Normal 50 % — | — — — — — — | 12 22 39 58 76 | 125 | 189 | 316
b@* When installed according to factory specifications. - 28 -



TYPE E MAIN VALVE ~ A g
B
SPECIFICATION | L
The valve shall be self-operated, external pilot type, single ; L 3
seated, metal diaphragm actuated, normally closed design. The o I ] Ll <
valve will function quickly and shut tight on dead end service. [ C o =>
Internal parts including seats, discs, stems and diaphragms shall | > Z
be of stainless steel. There shall be no springs in the steam space ; — <_(
and no stuffing box. The valve shall be easy to maintain with all | >
parts accessible without removal from the line. — ——@———T——@—- —
MATERIALS OF CONSTRUCTION |
Body, CaSt IfON ..o veeeeeeeeeeeeeeee . ASTM A126 Cl. B |
Body, Cast Bronze ............... ASTM B61 UNS C92200 L | D
Body, Cast Steel .........ccc.covvvvuvnnnnn. ASTM A216 WCB | o
SEeM oo 303 St. Stl. ASTM A582 |
Disc 3/4 - 5" ............... 420 St. Stl. ASTM A743 CA-40 |m Tl i amy LT
Disc6-12" ......covivnnnis 304 St. Stl. ASTM A167/A240 [ - f
Seat 3/4 - 5" ....o.o........ 420 St. Stl. ASTM A743 CA-40 B E L SE B
Seat6-12"............ 316 St. Stl. ASTM A743-79 CF-8M |
Gasket ...oiiii Non-asbestos -« B >
D|aphragm ..................... Stainless Steel MIL-S-5059C TYPE E MAIN VALVE
SPING et e Steel pre———
PAGE 46
DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)
FACE TO FACE DIMENSIONS C
A B Std. Mount Integral Mount D* APPROX. WT.
SIZE | ANSI ANSI ANSI ANSI ANSI ANSI |Cl&Brz| Steel | Steel ANSI  ANSI  ANSI  ANSI
NPT 125,150 250 300 600 600 All 600 NPT 125,150 250,300 600
% 43/g — — — — 57 24 — 32 3% — 5Y4 14 — — —
(10) (111) — — — — (149) (70) — (89) (89) — (133) 6) — — —
i 43fg — — — 6 57 2% 24 3 3 3% 5Y4 14 — — 20
(12) (111) — — — (152) | (149) (70) (70) (89) (89) 92) (133) 6) — — 9.1)
3a 43fg — — — 6% 62 2fs 3s 3% 3% 41 5% 18 — — 28
(19) (111) — — — (162) | (165) (73) (98) (92) (95) (114) | (140) ®) — — (13)
1 5% 5% 6 6% 6% 7 3% 43y 43fg 43/g 43y 6Y4 23 26 31 32
(25) (137)  (140) (152)  (165) (165 | (178) 92) (108) | (111) | @11) | (121) | (159) (10) (12) (14) (15)
1Ya 6% 6% 7Y Ts 7s s 4g 45y 4 455 5 6% 33 37 41 45
(32) (165)  (171) (184 (2000 (200) | (200) | (05 (@17) | (@02 | (@17) | (@27) | (165 (15) a7) (19) (20)
1% e 6k T 8 8 8% 4 5% | 4% 5 — 7 43 47 55 58
(38) (184)  (175)  (187)  (203)  (203) | (222) | (11 (@30) | (11) | (127) — (181) (20) (21) (25) (26)
2 7Y 8- 9 10Ya 10Ya 97/s 5% 5% 5 5% 5% 78 62 73 78 83
(51) (191)  (216)  (229)  (260)  (260) | (251) | (133) (146) | (127) | (143) | (146) | (194 (28) (33) (35) (38)
2Y, — 9% 10  11% 11% | 10% | 5% 7% | 5% 6 8% | 8% — 95 100 130
(64) — (238)  (254)  (286)  (286) | (276) | (146) (2000 | (140) | (152) | (210) | (213) — (43) (45) (59)
3 — 10 10%  12Y:  12Ys | 11% 6% 9Ys 6% 7Y — 9Ys — 125 140 175
(76) — (254)  (273)  (311) (311) | (298) | (168) (232) | (162) | (181) — (235) — (57) (64) (80)
4 — 117 12> 12%- 14 1434 78 10% T4 8 — 117 — 210 230 310
(102) — (302) (318) (318) (368) | (375) | (194) (270) | (184) | (203) — (302) — (95) (105)  (141)
5 — 13%s 14> 14 16%- 167 8Y> 12%- 8Ys 8% — 12%- — 295 310 490
(127) — (346) (368)  (368)  (419) | (429) | (216) (318) | (206) | (216) — (318) — (134) (141 (223
6 — 15%s 16 16 17%s 1934 10 1334 9Y> 9Y> 13%s 14%s — 420 470 655
(152) — (384)  (406)  (406)  (441) | (502) | (254) (349 @41 | (241) | (346) | (359) — (191)  (214) (298
8 — 19 20 20 21% | 22%, | 11%  15% | 11% | 11% — 17% — 700 710 1070
(203) — (483  (508)  (508)  (549) | (572) | (2920 (391) | (286) | (298) — (438) — (318)  (323)  (486)
10 — 23% 25 25 — 28 13%  — — — — 23% | — 1240 1300 —
(254) — (600)  (635)  (635) — (711) | (349) — _ _ _ (594) — (563)  (591) —
12 — 26Y; 28 28 — 33 157  — — — — 25Ys | — 2060 2140 @ —
(305) — (673  (711)  (711) — ®38) | (403) — _ _ _ (641) — (936) (972 —
*Add 65% to D dimension for stem removal clearance.
-29 - >



TYPE E2
MAIN VALVE

TYPE E2 MAIN VALVE

APPLICATION DATA

e Pressure Regulating for Steam Distribution

Regulating for Process Control (Temperature or Pressure)
Maintain Back Pressure or Differential Pressure

For use with Self-contained, Pneumatic or Electronic Pilots
Single Point or Multiple Use Applications

Slow Start-up or Shutdown

VALVE RATINGS

Valve Ends Pressure Temperature
ASME/ANSI PSIG (bar) °F (°C)
CAST IRON

B16.4 Class 250 NPT 15 (1.03) 250°F (121°C)

B16.1 Class 125 Flanged 15 (1.03)

Canadian Registration # OC 0591.9C

250°F (121°C)

Installation Tip: Add EZ Connections for ease of maintenance

SEE PAGE 42

SIZING INFO
PAGE 108

TYPE E2 MAIN VALVE

LOW PRESSURE
LOW DIFFERENTIAL

SIZES 3/4" - 12"
PRESSURES to 15 PSIG at 250°F

o Normally Closed

e Single Seat

e Hycar Diaphragm

e Protected Main Spring

e Gas & Steam Applications

o Accurate Regulation Unaffected by
Service Conditions

o ANSI/FCI 70-2 Class IV Shutoff

« Virtually Frictionless for Long Service Life
o Packless Construction

e Easy In-line Maintenance

o Wide Variety of Pilots for Many
Applications

e Minimum Operating AP 3 psi (.2 bar)
o Lifetime Warranty against Wiredrawing of
Seat & Disc *

OPTIONS See page 42

e Composition Disc for liquid, air or gas service
e Insulcap Insulating Jacket e Integral Mount Pilot

e EZ Connections

TyrPiCAL CONFIGURATIONS

PRESSURE REDUCING  .........cccuvvnnne. Type E2D
AIR ADJUSTED ...vvvvevneennnnnn. Type E2A SERIES
BACK PRESSURE .......cccoiviiiiiiiinnnns TyPe E2Q
LOAD ALLOCATING .evvvvvveiiineneaannn, TypPe E2FD

..................... Type E2AP60
ELECTRONIC SLOW START ......... Type E2D208D
SOLENOID CONTROLLED  ...cvvvennen... TyrPe E2MD
SOLENOID ACTUATED  cevvvvvvieiineannnns TypPe E2M
DIFFERENTIAL ...vv vt eeen e Type E2N
TEMPERATURE CONTROL .....ocvnvness Type E2T14
TeEmMP. & PRESSURE CONTROL  ...... TyrPe E2T134

AIR CONTROLLED

RATED FLOW COEFFICIENTS (Cv)

SEAT REGULATOR SIZE
FACTOR 3/a 1 114 | 1> 2 21/> 3 4 5 6 8 10 12

Full 76 | 117 | 189 | 274 | 44 68 96 143 | 202 | 255 | 465 | 748 | 1118
70%-75% — 88 | 132 | 19.2 | 308 | 476 | 67.2 | 100 141 | 178 — — —

45% — — — 12.3 — 30.6 — | 644 — 114 | — 336 —

* When installed according to factory specifications.
-30 -
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TYPE E2 MAIN VALVE

SPECIFICATION

A

Y

i
| w
The valve shall be self-operated, external pilot type, single - I . N 3
seated, hycar diaphragm actuated, normally closed design. The i C L <
valve will function quickly and shut tight on dead end service. J i \&_/ w =
Internal parts including seats, discs and stems shall be of | & =
stainless steel. There shall be no springs in the steam flow path i — <_(
and no stuffing box. The valve shall be easy to maintain with all o ___@____ ; __@_ N S
parts accessible without removal from the line. —l—
MATERIALS OF CONSTRUCTION
Body, CastIron ..........cccoevvivevneinnnn. ASTM A126 CI. B
Body, Cast Bronze......... ASTM B61-80 61UNSC 92200
SteM o 303 St. Stl. ASTM A582
Disc 3/4-2" ............... 420 St. Stl ASTM A743 CA-40 D
Disc 2-1/2 - 12" ............ 304 St. Stl. ASTM A167/A240
Seat......ccovviiiiiiii 420 St. Stl. ASTM A743 CA-40
GaSKeL ..o Non-asbestos
Diaphragm .......coviiii i Hycar
SPING et e Steel
Y
TYPE E2 MAIN VALVE | AITTINGS ON
PAGE 46
DIMENSIONS inches (mm), WEIGHTS pounds (kg)
A OTHER DIMENSIONS APPROX. WT.
Cl,BRZ| cClI C CI,BRZ| ClI
SIZE | ANSI | ANSI B Std. |Integral| D* ANSI | ANSI
NPT 125 Mount | Mount NPT 125
%a 434 — 8 2s 3% s 18 —
(19) (121) — (203) (73) (92) (197) 8 —
1 5% 5Y, 8 3% 43/s 8Ys 19 21
(25) (37) | (40) | (203 (92) (112) (206) ) (10)
1Ya 62 6%a 9 4Ys 4 8Ya 30 33
(32) @es) | @71) | (229 | (os) | (101 (210) (14) (15)
1Y> TYa 67/s 94 435 41 8% 36 40
(38) (184) | (75) | (248) | (11 | (118) (222) (16) (18)
2 Y2 8Y2 10%- 5Y4 5 10 50 57
(51) @91) | (216) | (267) | (33) | (127) (254) (23) (26)
2Y> — 9% 10%- 5% 5% 11 — 70
(64) — (238) | (267) | (146) | (136) (292) — (32)
3 — 10 11Ys 6% 6% 12%/a — 98
(76) — (254) | (286) | (168) | (162) (324) — (45)
4 — 117 13% 6% 6% 13%s — 135
(102) — (302) | (343) | @7y | (168 (346) — (61)
5 — 13% 14Y4 7Y% 7% 15 — 185
(127) — (346) | (362) | (91) | (187) (381) — (84)
6 — 15Ys 16 T8 7 16%s — 250
(152) — (384) | (406) | (200) | (178) (422) — (114)
8 — 19 20 9Y> 9Ys 197 — 1210
(203) — 483) | (508) | (241) | (235) (505) — (550)
10 — 23%s 24 107 — 237ls — 690
(254) — (600) | (610) | (276) — (606) — (314)
12 — 26Y2 28 1234 — 27Ys — 1060
(305) — 673) | (711) | (324) — (689) — (482)

*Add 55% to D dimension for stem removal clearance.

-31-



TYPE E5
MAIN VALVE

TYPE E5 MAIN VALVE

APPLICATION DATA

Fluid Regulation

Pressure Regulating for Steam Distribution
High Pressure/Low Differential Pressure Regulating

e For use with Self-contained, Pneumatic or Electronic Pilots

TYPE E5 MAIN VALVE

HIGH PRESSURE-HIGH LIFT
LOW DIFFERENTIAL

SIZES 3/4" - 12"
PRESSURES to 300 PSIG at 600°F

o Normally Closed

e Single Seat

o Balanced Hycar Diaphragm
o Protected Main Spring

e Long Main Spring Operates on 5 psi
Minimum Differential

¢ Internal & External Condensation Chambers
o Fluid, Gas & Vapor Applications

o Accurate Regulation Unaffected by
Service Conditions

o ANSI/FCI 70-2 Class IV Shutoff

« Virtually Frictionless for Long Service Life

o Packless Construction

o Easy In-line Maintenance

o Wide Variety of Pilots for Many Applications

o Lifetime Warranty against Wiredrawing of
Seat & Disc *

OPTIONS see page 42
e Composition Disc for liquid, air or gas service

e Balanced Construction e Secoweld
e Integral Mount Pilot e EZ Connections

TyrPicAL CONFIGURATIONS

e Slow Start-up or Shutdown SIZING INFO
PAGE 108

VALVE RATINGS

Valve Ends Pressure  Temperature

ASME/ANSI PSIG (bar) °F (°C)

CAST IRON

Class 250 NPT 250 (17.2) @ 450 (232)

B16.1 Class 125 Flanged 125 (8.6) @ 450 (232)

B16.1 Class 250 Flanged 250 (17.2) @ 450 (232)

CAST STEEL

B16.34 Class 300 NPT 300 (21.0) @ 600 (315)

B16.34 Class 150 Flanged 150 (10.3) @ 500 (260)

B16.34 Class 300 Flanged 300 (21.0) @ 600 (315)

Other pressure/temperature ratings available; consult factory.

Maximum downstream pressure is 300 psi.
Canadian Registration # OC 0591.9C

SEE PAGE 42

Installation Tip: Add EZ Connections for ease of maintenance

PRESSURE REDUCING  .........cccuvvnnne. Type E5D
AIR ADJUSTED  tuvvviriiiiieienvaeennnnaans TvypPe EBA
BACK PRESSURE  .....oveviiiieiieiieennen Type E5Q
PUMP GOVERNOR ......cvvvviiiieniinnnnnnns Type ESP
LOAD ALLOCATING i.vvivvivieiannninnnn, Type ESGFD
AIR CONTROLLED ...vvivvieveinnnnnn. TyrPe E5AP60
ELECTRONIC SLOW START ......... Type E5D208D
SOLENOID CONTROLLED  ..vevvvnnnen... Type ES5MD
SOLENOID ACTUATED  cevvvverieiiaannnns TypPe ESM
DIFFERENTIAL ...vv v e e eeen e Type ESN
TEMPERATURE CONTROL  ..vvvvviviennnnnn. Type EST

RATED FLOW COEFFICIENTS (Cv)

SEAT REGULATOR SIZE
FACTOR 3/a 1 1Y4 | 11 2 21/> 3 4 5 6 8 10 12
Full 76 | 117 | 189 | 274 | 43 67 95 159 | 258 | 350 | 665 | 1018 | 1611
Normal 57 | 10.0 | 134 | 198 | 25 35 59 120 176 | 228 | 366 | 525 | 952
* When installed according to factory specifications.
6@? 32-



TYPE E5 MAIN VALVE

SPECIFICATION

The valve shall be self-operated, external pilot type, single
seated, diaphragm actuated, normally closed design. The valve
will function quickly and shut tight on dead end service. Internal
parts including seats, discs and stems shall be of stainless steel.
The diaphragm shall be a balanced Hycar material for high lift.
There shall be an external condensation chamber supplied. The
main valve spring shall operate on a 5 psi minimum differential.
There shall be no springs in the steam flow path and no stuffing
box. The valve shall be easy to maintain with all parts accessible
without removal from the line.

MATERIALS OF CONSTRUCTION

Body, CastIron ..........cccoevvivevnennnnn. ASTM A126 CI. B
Body, Cast Steel ..........cocevvviennnnne. ASTM A216 WCB
Stem 303 St. Stl. ASTM A582
Disc 3/4 -5"............... 420 St. Stl. ASTM A582 Cond A
Disc 6 - 12" ......ccoeennnnn. 304 St. Stl. ASTM A167/A240
Seat 3/4-5" ............ 420 St. Stl. ASTM A582 Cond A
Seat6- 12" ............... 316 St. Stl. ASTM A743 CF-8M
GaSKeL ..o Non-asbestos
Diaphragm .......oveiii i Hycar ]
SPING e e Steel
- B—>
TYPE E5 MAIN VALVE
FITTINGS ON
PAGE 46
DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)
C APPROX.WT
A Std Integral Mount D* Iron,Brz. Iron Steel
SIZE | ANSI | ANSI | ANSI B [Mount| ¢ sy, | ANSI [ SCR |StLANSI| ANSI | ANSI | ANSI | ANS|
NPT | 125 | 250 : 125 | 250 | NPT | 125 | 250 | 150 300
3fa 43y — — 67/s 2fs 3% 3 11Ya 11Ya 23 — — — —
(19) (111) — — ars) | (@3 (92) ©9) | (286) | (286) | (10 — — — —
1 5% 51, 6 67/ 3% 43 4 | 11% | 11% 24 30 33 35 39
(25) 137) | @40) | @152 | @75) | (92 @11 | @11 | 95 | (295) | (1) (14) (15) (16) (18)
144 6% 6% TYa 9%s 4Ys 4 4% | 13% | 13% 49 46 49 58 63
(32) (165 | (171) | (184) | (232) | @05 | (102 | (@17) | (343) | (343) | (22 (21) (22) (26) (29)
1% Ta 67s 7Ys 9%s 4% 4y, 5 13% | 13% 53 58 68 67 74
(38) 184) | @75) | (187) | (232 | 11) | (114 | @27 | (346) | (346) | (24) (26) (31) (30) (34)
2 7 8> 9 11% | 5Y 5 5% | 16Y: | 16Y 84 90 97 113 120
(51) (191) | (16) | (229) | (283) | (133) | (127) | (143 | (413) | 413) | (39 (41) (44) (51) (55)
21 — 9% 10 11% | 5% 5% 6 16% | 16% — 97 112 | 130 135
(64) — 238) | (254) | (283) | (146) | (137) | (152 | (419) | (419 — (44) (51) (59) (61)
3 — 10 10% | 13% | 6% 6Ys 7 19Y: | 19% — 148 | 170 | 210 226
(76) — @54) | (273) | (343) | (168) | (162) | (178) | (489) | (489) — (67) (77) (95) (103)
4 — 17 | 12% | 13% | 7% 6% 8 18% | 23% — 208 | 293 | 307 330
(102) — 302) | (318) | (343) | (194) | (168) | (203) | (467) | (594) — ©5) | (133) | (139) | (150)
5 — 13% | 14% | 13% | 8% 7s 8% | 18% | 23% — 240 | 333 | 335 366
(127) — 346) | (368) | (343) | (216) | (187) | (222) | (476) | (603) — (109) | (151) | (152) | (166)
6 — 15Y% 16 16% 10 7 — 231 | 27% — 348 | 616 | 560 503
(152) — 384) | (406) | (425) | (254) | (78 — 597) | (695) — (158) | (280) | (254) | (274)
8 — 19 20 16% | 11% 9Ys — 23% | 29% — 650 | 814 | 795 862
(203) — 483) | (s08) | (425) | (292) | (235) — 603) | (752) — (295) | (370) | (361) | (392)
10 — 23% 25 20 13% — — 30% | 35% — 910 | 1130 | 1345 | 1420
(254) — 600) | (635) | (508) | (349) — — (781) | (899) — (414) | (513) | (611) | (645)
12 — 264 28 2435 | 157 — — 39% | 39% — 1580 | 1920 | 1990 | 2160
(305) — ©673) | (711) | (629) | (403) — — | @o10) | (010) | — (718) | (872) | (904) | (982)
-33- *Add 150% to D

TYPE E5
MAIN VALVE

dimension for stem removal clearance. @



TYPE E6
MAIN VALVE

TYPE E6 MAIN VALVE

APPLICATION DATA

e Pressure Regulating for Compressed Air Distribution

e Pressure Regulating for Gas Service

Maintain Back Pressure or Differential Pressure

e For use with Self-contained, Pneumatic or Electronic Pilots
Single Point or Multiple Use Applications

e Slow Start-up or Shutdown

VALVE RATINGS

Valve Ends Pressure  Temperature
ASME/ANSI PSIG (bar) °F (°C)
CAST IRON

B16.4 Class 250 NPT
B16.1 Class 125 Flanged

250 (17.2) @ 200 (93)
125 (8.6) @ 200 (93)

Other pressure/temperature ratings available; consult factory.

Canadian Registration # OC 0591.9C

Installation Tip: Add EZ Connections for ease of maintenance

TYPE E6 MAIN VALVE

HIGH PRESSURE-HIGH LIFT
COLD SERVICE

SIZES 3/4" - 12"
PRESSURES to 250 PSIG at 200°F

o Normally Closed

e Single Seat

o Balanced Hycar Diaphragm

e Protected Main Spring

o Composition Disc for Tight Shutoff
o Air & Gas Applications

o Accurate Regulation Unaffected by
Service Conditions

o ANSI/FCI 70-2 Class VI Shutoff

« Virtually Frictionless for Long Service Life
o Packless Construction

e Easy In-line Maintenance

o Wide Variety of Pilots for Many
Applications

OPTIONS See page 42

e Dashpot for Water Service
e Insulcap Insulating Jacket
e EZ Connections

e Integral Mount Pilot
e Balanced Construction

TypicaL CONFIGURATIONS

PRESSURE REDUCING  ..........ccevvvenne. Type E6D
AIR ADJUSTED  .vvviieieieieieieecneaneans TyrPe EGA
BACK PRESSURE .......cccovviiiiiiiinnnns TyPeE E6Q
PUMP GOVERNOR .....vvvvviiiiiinainnn, TyPe E6P
LOAD ALLOCATING .evvvvvveiiineneaannn, TypPe E6FD

..................... TyPE EGAPGO
......... Type E6D208D

AIR CONTROLLED
ELECTRONIC SLOW START

SEE PAGE 42 SOLENOID CONTROLLED  ..vvvevnnnnnns Type E6GMD
SOLENOID ACTUATED  wivvvvieeeiieinannnns TypE E6M
DIFFERENTIAL tuv vttt vt vt ve e ireee e aes Type E6N
SIZING INFO
PAGE 108 TEMPERATURE CONTROL  vvvvevininninnns TypPeE E6T
RATED FLOW COEFFICIENTS (Cv)
SEAT REGULATOR SIZE
FACTOR 3/, 1 1Y4 | 1Y 2 21/, 3 4 5 6 8 10 12
Full 76 | 117 | 189 | 274 | 43 67 95 | 159 | 258 | 350 | 665 | 1018 | 1611
Normal 57 | 100 | 134 | 198 | 25 35 59 | 120 | 176 | 228 | 366 | 525 | 952
-34 -



TYPE E6 MAIN VALVE ) e -
- k
SPECIFICATION ! L
The valve shall be self-operated, external pilot type, single ) | [ ] © 3
seated, composition disc, hycar diaphragm actuated, normally | C L <
closed design. The valve will function quickly and shut tight on i w >
dead end service. Seats and stems shall be of stainless steel. | & =
There shall be no springs in the flow space and no stuffing box. . | - — <_(
The valve shall be easy to maintain with all parts accessible 0 —— - S
without removal from the line. — | -
MATERIALS OF CONSTRUCTION !
Body, CastIron ..........cccoevvivevneinnnn. ASTM A126 CI. B |
Body, Cast Bronze ............... ASTM B61 UNS C92200 L | - px
SEM v 303 St. Stl. ASTM A582 |
DISC  ririt et Hycar Comp. rn rn—. o amy
Seat 3/4 - 5" oo, 420 St. Stl. ASTM 473 CA-40 |
Seat6-8".........ceeennnnn 316 St. Stl. ASTM A743 CF-8M |
GASKEL ..t Non-asbestos g W =
Diaphragm .......coviiii i Hycar '
SPING et e Steel |- B >
Disc Holder ..........ccccoeevinnnn. ASTM B16 UNS C36000
TYPE E6 MAIN VALVE
FITTINGS ON
PAGE 46
DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)
DIMENSIONS
A C APPROX. WT.
SIZE | ANSI | ANSI | ANSI B Std. [Integrall D* | ANSI | ANSI | ANSI
NPT | 125 250 Mount | Mount NPT | 125 250
3a 434 — — 67/s 27/ 3% 6%s 18 — —
(19) (112) — — (175) (73) 92) (162) ® — —
1 5% 5Y, 6 67/s 3% 4% 6%s 18 27 30
(25) 137) | (40) | (@152 | (175) (92) (111) | (168) G) (129) (14)
1Ys 62 634 TYa 9Ys 4Ys 4 73a 37 39 44
32) @1e5) | (@71) | (184) | (232) | (o5) | (02 | (197) 7 (18) (20)
14> TYa 67/s s 9Ys 4% 4Y, Tls 42 50 56
(38) 184) | (75) | (87) | (232 | (1) | (@14) | (200) (19) (23) (25)
2 7Y 8Y2 9 11%s 5Y4 5 8%s 66 73 81
(51 191) | (216) | (229) | (283) | (133) | (x27) | (219 (30) (33) (37)
2Y> — 9% 10 11%s 5% 5% 9 — 83 95
(64) — (238) | (254) | (283) | (46) | (37) | (229 — (38) 43)
3 — 10 10%a 13% 6% 6%s 97/s — 124 146
(76) — 254) | (273) | (343) | (68) | (162) | (250 — (56) (66)
4 — 117 12 132 78 6%s 1234 — 206 234
(102) — 302) | (318) | (343) | (194) | (68) | (3249 — (94) (106)
5 — 13% 14Y 13% 8Y> 78 13Ya — 275 287
(127) — 346) | (368) | (343) | (216) | (87) | (337 — (125) | (130)
6 — 15Ys 16 16%a 10 7 15Y%. — 363 431
(152) — 384) | (406) | (425) | (254) | (78) | (394 — (165) | (196)
8 — 19 20 16%a 11% 9Ya 17% — 508 610
(203) — 483) | (508) | (425) | (292) | (235) | (448 — @31 | (277)
*Add 100% to D dimension for stem removal clearance.
-35- LSPENCEZ



TYPE E8
MAIN VALVE

TYPE E8 MAIN VALVE

APPLICATION DATA

e Pressure Regulating for Steam Distribution

e Regulating for Process Control (Temperature or Pressure)
e Maintain Back Pressure or Differential Pressure

e To use Air Load Pressure to Control Delivery Pressure

e Single Point or Multiple Use Applications

e Slow Start-up or Shutdown

e Use where “Dirty Steam” Conditions Exist

VALVE RATINGS

Valve Ends Pressure

Temperature

TYPE E8 MAIN VALVE

AIR LOADED

SIZES 36" - 12"
PRESSURES to 250 PSIG at 406°F

o Normally Closed

e Single Seat

o Balanced Metal Diaphragms

e ANSI/FCI 70-2 Class IV Shutoff

e No Minimum Operating Differential
Pressure

o Packless Construction

o No Pilot Needed

o Maximum 50 PSI Air Delivery Pressure

o Permits Remote Operation and Control
o Economical Alternative to Control Valve

OPTIONS See page 42

e Parabolic Disc
e Dashpot
e EZ Connections

e Composition Disc
e Balanced Construction
e Insulcap Insulating Jacket

TyrPiCcAL CONFIGURATIONS

.................. TyrPeE E8 65A
............ TypPeE E8 A PANEL
............ TypPeE E8 B PANEL

PRESSURE REDUCING
PRESSURE REDUCING

PRESSURE REDUCING

ASME/ANSI PSIG (bar) °F (°C) PRESSURE REDUCING .................. Type ESBEPC
CAST IRON TEMPERATURE CONTROL ...uvvvvnnnns TyrPe EST61
Class 250 NPT 250 (17.2) @ 450 (232)
B16.1 Class 125 Flanged 12586 @ 450 (232) TEMPERATURE CONTROL ....vvvevnannns Tvyrpe ESEPC
B16.1 Class 250 Flanged 250 (17.2) @ 450 (232)
Canadian Registration # OC 0591.9C
Installation Tip: Add EZ Connections for ease of maintenance
SEE PAGE 42
SIZING INFO
PAGE 108
RATED FLOW COEFFICIENTS (Cv)
SEAT REGULATOR SIZE
FACTOR g | Yo | 1 |1 [ 1% | 2 |2 3 4 5 6 8 10 | 12
Full 15 | 28 | 54 | 88 |141 | 198 | 31 | 44 74 | 109 | 169 | 248 | 444 | 706 | 1113
Full 75 % — | 21 | 40 | 66 | 106 | 148 | 233 | 33 56 | 82 | 127 | 186 | 333 | 530 | 835
Full 50 % — | 14 | 27 | 44 | 70 | 99 |155 | 22 37 | 55 | 85 | 124 | 222 | 353 | 557
Normal 65 | 15 | 48 | 75 |104 | 146 | 176 | 24 43 | 78 | 115 | 151 | 249 | 377 | 631
Normal75% | — | — | — | — | — | — | — | 18 33 | 59 | 87 | 114 | 187 | 283 | 474
Normal50% [ — | — | — | — | — | — | — | 12 22 | 39 | 58 | 76 | 125 | 189 | 316

- 36 -



TYPE ES8 MAIN VALVE B A g
S s
PECIFICATION (T | i |_|>J
The valve shall be air operated, single seated, metal diaphragm - | OLICJ) —
actuated, normally closed design. The valve will function quickly l [ ] C L <>(
and shut tight on dead end service. Internal parts including seats, . o =
discs, stems and diaphragms shall be of stainless steel. There | > =
shall be no springs in the steam space and no stuffing box. The i =<
valve shall be easy to maintain with all parts accessible without S YU S . . =
removal from the line. ]
MATERIALS OF CONSTRUCTION !
Body, Cast Iron .........ccooeviviiininnnns ASTM A126 CI. B |
Body, Cast Bronze ............... ASTM B61 UNS C92200 L | L D
Stem 303 St. Stl. ASTM A582 i
D!sc 3/4-5" ... 420 St. Stl. ASTM A743 CA-40 at T L T 0T
Disc 6-12" ..........cene .. 304 St. Stl. ASTM A167/A240 ll - !
Seat 3/4 -5" ............... 420 St. Stl. ASTM A743 CA-40 SIS 0 ! ey IBgI8)
Seat6-12"............ 316 St. Stl. ASTM A743-79 CF-8M | _
Gasket ......cooeiiiii Non-asbestos B B _
Diaphragm ..................... Stainless Steel MIL-S-5059C ‘ o
SPHNG  cor ittt e s Steel TYPE E MAIN VALVE
FITTINGS ON
PAGE 46
DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)
FACE TO FACE DIMENSIONS OTHER DIMENSIONS
A B C D E APPROX. WT.
SIZE | ANSI | ANSI | ANSI | ANSI | ANSI ANS| ANSI | ANSI | ANSI | ANSI | ANSI | ANSI
NPT [125,150| 250 300 600 600 NPT 125 150 250 300 600
g 43/g — — — — 578 234 — 5Y4 7% 14 — — — — —
(10) (111) — — — — (149) (70) — (133) | (187) (31) — — — — —
L 43/g — — — 6 578 234 234 5Y4 7% 14 — — — — 20
(12) (111) — — — (152) (149) (70) (70) (133) | (187) (31) — — — — (44)
a 43/g — — — 6%/s 62 278 38 5Y T8 18 — — — — 28
(19) (111) — — — (162) (165) (73) (98) (140) | (200) (40) — — — — 62)
1 5% 54, 6 62 62 7 3% 4Ys 6Ys 87 23 24 26 27 31 32
(25) (137) | (140) | (152) | (165) | (165) (178) (92) (108) | (159) | (225) (51) (53) (57) (59) (68) (70)
1Ya 62 63/a 7Y Tls T7ls T8 4% 45/g 62 9Ys 33 36 37 40 41 45
(32) (165) | (171) | (184) | (200) | (200) 00) | (05 | (@17) | (165) | (232 (73) (79) (81) (88) (90) (99)
1Y TYa 67l 73 8 8 8% 43g 5Ys 7Ys 9%s 43 45 47 51 55 58
(38) (184) | (175) | (187) | (203) | (203) 22) | (11 | (@30) | (181 || (248) (95) (99) (103) (12) | (@21 | (128
2 7Y 8 9 10Ya | 10Ya 97 5Y4 5% 7%k 11%a 62 67 73 72 78 83
(51) (191) | (216) | (229) | (260) | (260) 251) | (133) | (146) | (194) | (286) | (136) | (147) | (161 (158) | (72) | (183)
21 — 9% 10 1Y | 11Y% | 107 5%s 7 8% 12Ys — 82 95 100 100 130
(64) — (238) | (254) | (286) | (286) 276) | (146) | (200) | (213) | (308) — (180) | (209) (220) | (220) | (286)
3 — 10 10% | 12Y | 12Y | 11% 6% 9Ys 9Ys 1453 — 110 125 130 140 175
(76) — @54) | (273) | (B11) | (311 (298) | (168) | (232) | (235) | (37) — (242) | (275) (286) | (308) | (385)
4 — 117 | 12% | 12% | 14% | 14% 7506 10% | 117 || 18 — 200 210 235 230 310
(102) — (302) | (318) | (318) | (368) @75) | (194) | @70) | (302) | (464) — (440) | (462) (517) | (506) | (682)
5 — 13% | 14% | 14%: | 16Y% | 167s 8 12Y% | 12% || 20% — 280 295 315 310 490
(127) — (346) | (368) | (368) | (419) 429) | (216) | (318) | (318) | (511) — (616) | (649) (693) | (682) | (1078)
6 — 15Ys 16 16 17% | 19% 10 13% | 14Ys || 22% — 385 420 455 470 655
(152) — (384) | (406) | (406) | (441) (502) | (254) | (349) | (359) | (568) — (847) | (924) | (1001) | (1034) | (1441)
8 — 19 20 20 2156 | 224 | 11% | 15% | 17% || 27% — 657 700 735 710 | 1070
(203) — 483) | (508) | (508) | (549) 672) | (292) | (391) | (438) || (705) — (1445) | (1540) | (1617) | (1562) | (2354)
10 — 23% 25 25 — 28 13%a — 23% | 36Ys — 1260 | 1240 | 1430 | 1300 —
(254) — (600) | (635) | (635) — (711) | (349 — (594) | (921) — (2772) | (2728) | (3146) | (2860) —
12 — 264 28 28 — 33 1578 — 25Ys | 41% — 2070 | 2060 | 2145 | 2140 —
(305) — 673) | (711) | (711 — ©38) | (403) — (641) || (1054) — (4554) | (4532) | (4719) | (4708) —
-37- @?



TYPE C34
MAIN VALVE

TYPE C34 MAIN VALVE

APPLICATION DATA

e Pressure Regulating for Liquid Distribution
e Regulating for Process Control (Temperature or Pressure)
e Maintain Back Pressure or Differential Pressure

e For use with Self-contained, Pneumatic or Electronic Pilots

e Single Point or Multiple Use Applications
e Slow Start-up or Shutdown

VALVE RATINGS

Valve Ends Pressure  Temperature
ASME/ANSI PSIG (bar) °F (°C)
CAST IRON

B16.4 Class 250 NPT
B16.1 Class 125 Flanged
B16.1 Class 250 Flanged

200 (13.8) @ 200 (93)
165 (11.4) @ 200 (93)
200 (13.8) @ 200 (93)

Canadian Registration # OC 0591.9C

Installation Tip: Add EZ Connections for ease of maintenance
SEE PAGE 42

SIZING INFO
PAGE 108

TYPE C34 MAIN VALVE

BALANCED SINGLE SEAT
LIQUID SERVICE

SIZES 1" - 6"
PRESSURES to 200 PSIG at 200°F

o Normally Closed

e Single Seat

e Hycar Diaphragm

e Balanced Composition Disc

» Protected Main Spring

o Balanced Piston Design without Dashpot
« Fluid Applications

o Accurate Regulation for Non-violent Load
Fluctuations

o ANSI/FCI 70-2 Class VI Shutoff
e Virtually Frictionless for Long Service Life
o Packless Construction

o Wide Variety of Pilots for Many
Applications

OPTIONS See page 42

e EZ Connections

TyrPiCAL CONFIGURATIONS

PRESSURE REDUCING ............ Type C34D
AIR ADJUSTED ... Type C34A
BACK PRESSURE .................. Tvyre C34Q
Pump GOVERNOR  ............... Type C34P
LOAD ALLOCATING ...euvvneenn.n. Type C34FD

............... Type C34AP60
...... Type C34D208D

AIR CONTROLLED

ELECTRONIC SLOW START

SOLENOID CONTROLLED ......... Type C34MD
SOLENOID ACTUATED ............ Type C34M
DIFFERENTIAL ...vvviniineineennen. Type C34N
COOLING CONTROL .....uvuvnnnns TypPe C34T

RATED FLOW COEFFICIENTS (Cv)
REGULATOR SIZE
1 1Y | 1Y | 2 | 2 | 3 4 5 6
55 | 125 | 173 | 24 | 36 | 53 | 8 | 139 | 196
- 38 -



TYPE C34 MAIN VALVE

SPECIFICATION

The valve shall be self-operated, external pilot type, single
seated, diaphragm actuated, normally closed design. The valve
will shut tight on dead end service and shall maintain a discharge
pressure which will not vary more than 10% (2 psi minimum) of
set point from zero flow to rated flow regardless of inlet pressure
variation. Valve shall be suitable for 200°F (93°C) service temper-
ature. Bodies shall be cast iron. Sizes 2-1/2" and larger shall have
flanged ends. Trim shall be stainless steel. Valves shall be equipped
with a reversible composition disc. Diaphragms and discs shall
be hycar. There shall be no springs in the fluid space and no
stuffing box.

MATERIALS OF CONSTRUCTION

TYPE C34
MAIN VALVE

Body, CaSt IFON ....eeeeeereeree e, ASTM A126 Cl. B '
SteM 303 St. Stl. ASTM A582 i
DISC ettt e et e e Hycar Comp +~——— B ———¥
Seat1-2" i 303 St. Stl. ASTM A582
Seat 22 - 6" ............ 304 St. Stl. ASTM A276 Cond A
GaASKEL ©oviv e Non-asbestos TYPE C34 MAIN VALVE
D|aphragm ................................................... Hycar FITTINGS ON
SPING et e Steel PAGE 46
DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)
FACE TO FACE OTHER DIMENSIONS
A APPROX. WT.
SIZE | ANSI | ANSI | ANSI B c D E F G ANSI | ANSI | ANSI
NPT | 125 250 NPT | 125 250
1 53 — — 67 33 7 13 6 10 3s 19 — —
(25) (137) — — as) | (s (178) @35 | @as2) | (264 ©) — —
1Ya 6Y2 — — 67 37 7 1 1316 6 /s 11 Ya 24 — —
32) (165) — — @s) | (o8 (178) 46) | 68 | (286) (11) — —
1Y TYa — — 67 4 Yy 7 1 %16 6 3s 11 7/ 29 — —
38) (184) — — @7s) | @os | @7e) 49 | @e2) | (302 (13) — —
2 7Y2 812 9 9 s 41 7 2 Y 6 12 > 46 51 60
(51) @91) | (216) | @29 | (232 | @14 | @7e 52 | @es) | (318 (21) (13) 27)
2> — 93/s 10 9 s 51 7 s 2 3 67 14 > — 65 74
(64) — 238) | (254) | @32 | (140) | @s7) ©0) | @) | (368) — (30) (34)
3 — 10 10% | 11 % 6 8% | 2% | 7w | 157% | — 94 111
(76) — 254) | 73) | @83 | (152 | (222 70) | @s4 | (o3 — (43) (50)
4 — 117 | 12% | 13% | 6% 9 % 3 7% | 17% | — 148 172
(102) — 302) | (318) | (343 | (168) | (239 76) | @or) | sy — 67) (78)
5 — 13%s 14Y> 13 %2 7 s 10 /s 3% 8 s 20 Ya — 194 226
(127) — 346) | (368) | (343 | (194) | (276) ©9) | 19 | (514 — 88) (103)
6 — 15Y 16 13% | 9% | 13% | 4% | 10% | 25% | — 280 325
(152) — 384) | ©o6) | 343 | (232 | 333 | @os | @70 | (638 — 127) | (148)
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MAIN VALVE OPTIONS

BALANCED CONSTRUCTION

There are installations where it is desirable to not have the inlet pressure
forcing down on the Main Valve Disc. In these instances, the E Main
Valve should be internally balanced. The balance parts allow the down-
stream pressure to rest on top of the disc, thus allowing for finer
adjustments in the Main Valve travel and a smoother operating regulator.

MAIN VALVE
OPTIONS

SECOWELD

The greatest weakness in a High Pressure Valve is the threaded joint between the
Seat Ring and the body. A slight leak developing at this point will gradually erode
the Body metal, thus accentuating the leak and eventually ruining the body.
Various impractical schemes, such as welding the Seat Ring into the Body, have
been tried to overcome this weakness. The invention SECOWELD solves this
problem and, at the same time, provides an easily renewable Seat Ring. In the
SECOWELD Design, a SECO Metal Bushing is welded to and thus sealed in the
Body and, in turn, is threaded to take the Main Seat Ring, which is also of SECO
Metal. As SECO Metal resists wiredrawing, if slight leakage should occur, no
damage can be done to the body or to the threads of either SECO Metal piece.

EZ CONNECTIONS

Provides the performance of a flanged connection with the simplicity
of a union connection. Unlike conventional unions, EZ Connections
do not require matched sets or springing pipe to clear cone
tolerances and do not leak after just a few disassembly/reassembly
cycles. Uniform end to end dimensions simplify rough-in schematics.
Available on %" through 2" threaded main valves in NPT, socketweld
and threaded by socketweld connections.

See Uniflex Couplings on page 374

CONDENSATION CHAMBER

A Condensation Chamber is standard on the Type E5 Main Valve. A
Condensation Chamber is standard on the Type E Main Valve when
steam temperatures exceed 600°F. Any Main Valve discharging steam
into a vacuum should include a Condensation Chamber.

L 42 -



MAIN VALVE OPTIONS

Low DIFFERENTIAL PRESSURE (LP) MAIN SPRING

The E Series Main Valves provide superior regulation in a broad range of applications by
utilizing a specialized Main Spring. When differential pressures between 10-50 psi are desired,
E Main Valves should be equipped with the optional LP Main Spring. The LP Main Spring
alone will achieve differential pressures to 15 psi. In order to attain differential pressures to 10
psi, optional 5B Open Elbow and %" 4A Bleedport are required.

COMPOSITION DISC

i In a Single Seat Main Valve, the Integral (all-metal) Disc is interchangeable
- . with the Composition Disc Assembly. The Composition Disc is recommended
for service on air, gas and water where absolutely tight shutoff is required and
@ is available on Full and Normal seats and Parabolic valve plugs. The Compo-
- L sition Disc is suitable for pressures to 200 psi and temperatures to 200°F.
15 -8
a7 ,5{"
w» :E:\-_':". o]

PARABOLIC DISC

In order to meet special flow requirements, any Spence Main Valve

can be equipped with a Parabolic or other specially shaped Disc. i
Due to the fact that the Spence Main Valve is operated by a large,

balanced Diaphragm and is nearly frictionless in operation, special

Discs are not required on normal installations.

DASHPOT

In order to prevent water hammer, Dashpots are required in all single
seat, normally closed Main Valves used on liquid service, except Type
C34. Dashpots are neither necessary nor desirable on steam, air or gas
service and are not required in double seat valves or in normally open
single seat valves. lllustration shows Dashpot and Composition Disc for
initial pressures of 200 psig and less. For initial pressures greater than
200 psig, standard metal to metal seat and disc are used.
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INSULCAP JACKET

INSULCAP JACKET

DIMENSIONS inches (mm)
AND WEIGHTS pounds (kg)

VALVE DIMENSIONS IN INCHES | \WEIGHT

SIZE WIDTH LENGTH (Ibs.)

2 Screwed 141/2 21 2.6
(50) (368) (533) 1.2)

2 Flanged 171/2 261/2 2.7
(50) (444) (623) (1.2)
21/2 18%/2 31 4.6
(65) (470) (787) 2.1)

3 191/2 35 4.65
(80) (495) (889) 2.1)

4 191/2 37 6.15
(100) (495) (940) 2.7)

6 221/2 43 8.55
(150) (571) (1092) (3.9)

o

INSULCAP JACKET

The Spence Insulcap Removable Insulating Jacket is an easy to
install, reusable, one piece, asbestos-free insulating cover
designed specifically to fit and be used on Spence Type E and
Type C Main Valves. In addition to providing insulation to limit heat
energy losses, using the Insulcap also helps reduce noise
transmission. Being a removable and reusable jacket, the
Insulcap makes replacement and maintenance costs much less
than those associated with rigid insulation. Simple but effective
Velcro® fasteners make the Insulcap easy to install.

The Insulcap Jacket surface material is manufactured by a two
step process, combining the benefits of impregnation and coating
processes. It contains a well-stabilized woven glass reinforcement
(result of impregnation) and an extremely durable surface
membrane barrier (result of coating) wrapped around 1" thick
mechanically bonded long textile glass fibers.

The Insulcap Jacket is available for valve sizes 2" screwed and 2"-
6" flanged. Jackets for smaller or larger valves are available upon
request. It is lightweight and will withstand temperatures to 550°F.

OPTIONS
e Stainless Steel Mesh Lining for Temperatures above 550°F
e Lead Lining for extra noise reduction

MATERIALS OF CONSTRUCTION

Jacketing ............ Chemical resistant silicone coated fiberglass
Insulation ...... Mechanically bound, 11# density fiberglass mat
Thread & Seam CloSUre ........c.ovvviieiiniiiiiiiei e, Kevlar

Heat Energy Savings
Payback Period

Regulator Millions of BTU’s Payback
50 psig Saved Annually in Days
2" 24.45 157

(50)

2.5" 27.51 182
(65)

3" 30.57 168
(80)

4" 36.68 165
(100)

6" 51.96 171
(150)
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TYPES A & B PANELS

o Gauges indicate Air Loading, Air Supply
and/or Delivery Pressures

rANEL

e Integral Filter Conditions Dirty Shop Air
e 50 PSI Delivery Pressure

o Accurate Delivery Pressure over Wide Range
of Flow

TYPES A &B
PANELS

OPTIONS
e HIGH DELIVERY PRESSURE

MODELS

e MODEL A AIR ADJUSTMENT PANEL includes an air
adjusting valve incorporating its own bleed and two gages;
one for the supply air, the other to indicate the adjusting air. It
comes complete and ready to be mounted directly on a

control board or box. TYPE B PANEL
e MODEL B AIR ADJUSTMENT PANEL is the same as the
Model A with the exception that it has, in addition, a gage APPLICATION DATA

indicating the delivery pressure. e To display Air Loading, Air Supply and/or Delivery

TypicAL CONFIGURATIONS Pressure
For use with: e To Remotely Adjust Air Pilots
e EA e E8 e To Reduce Plant Air Pressure to Instrument Air Pressure
e Positioners e EPC for Signaling Regulators and Control Valves
e Any Controller Requiring Conditioned Pneumatic Signal e To Filter Plant Air to Instrument Air Quality
SPECIFICATION
Air Adjustment Panel shall provide remote control for air
actuated regulators and control valves. It shall convert plant
air to instrument quality air and provide O to 50 psi delivery
pressure The Panel shall have a flow capacity of 22 scfm.
Panel shall have gauges indicating air load pressure and air
supply pressure with option of process delivery pressure
gauge.
714 /4R
(184) (6.4)
Ofgemorte conTrRoOL PaneL
L 1/4
NPT
FOUR 7/32 (5.6) HOLES _ /4R
REMOTE CONTROL PANEL °4 (64) l
, ‘ FILTER DRAIN \
| 62 i
(165) FILTER DRAIN
w7 | soes M, o | ‘
54 [ 7 1248 7
(54) (178) FOUR 7/32 (5 6) HOLES - (54)L—— (178)
TYPE A PANEL cutout 5% (133) high by 6 (152) wide TYPE B PANEL cutout 10¥ (286) high by 6 (152) wide
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AUXILIARY FITTINGS

AUXILIARY FITTINGS

BLEEDPORTS

For steam, air and gas service, a 3/32" bleedport orifice is used for main valve
sizes up to 8". For 10" and 12" main valve sizes, a 1/8" bleedport orifice is used.
If the initial pressure or pressure drop is less than 15 psig, the orifice is reduced
to 1/16". For liquids: fuel oil utilizes a 3/32" bleedport and all other fluids utilize
a 1/16" bleedport regardless of pressure conditions. For main valve sizes up to
8" on long pressure drops, the orifice is sometimes increased to 1/8" to
eliminate hunting or to make the valve close faster and open slower.

4A BLEEDPORT 1A UNION 8A BLEEDPORT
BLEEDPORT TEE

RESTRICTIONS

Spare restriction fittings can be supplied blank and drilled for a particular main
valve according to the table. If the initial pressure or pressure drop is less than
15 psi, an open fitting is used. All back pressure valves employ an open fitting.
For liquid services (except back pressure) the restriction orifice is 1/16" for all
sizes of main valves.

E MAIN VALVE
RESTRICTION ORIFICES*
MAIN | ORIFICE | DECIMAL
VALVE DRILL | EQUIVA-
SIZE SIZE LENT

n 60 .0400
%, 60 .0400
Ya 60 .0400
1 60 .0400
1Y 58 .0420
1Y» 58 .0420
2 56 .0465
24 56 .0465
3 53 .0595
4 51 .0670
5 47 .0785
6 45 .0820
8 42 .0935
10 17 1730
12 7 2010

* Steam, Air & Gas.

If the initial pressure or pressure drop is
less than 15 psi, a No. 5A elbow with
orifice removed is used

5A RESTRICTION 7A SAFETY PILOT 7C ANTI-FREEZE
ELBOW RESTRICTION TEE RESTRICTION TEE

OPEN FITTINGS

4B COUPLING

6@? _ 46 -

A

AN

1B UNION




PILOTS



TYPED
PRESSURE PILOT

>

11

11IRELY

-
(L

ALY 1 g

TYPE D PRESSURE PILOT

APPLICATION DATA

e Pressure Regulating for Steam Distribution

e Regulating for Process Control

e Can be used with Temperature Pilot to Regulate Pressure on

Temperature control Application

SIZING INFO
PAGE 117
RATINGS (Maximum Inlet Conditions)
Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

TYPE D TYPED2 TYPEDS TYPE D120
3-20" 100-300 1-10 5-25
5-50" 5-25 10-75

10-100 40-150

20-150

TWith Vacuum Spring Assembly, minimum range is 30 inches Hg;
maximum is reduced by 15 PSIG.

Canadian Registration # OC 0591.9C
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TYPE D
PRESSURE REDUCING PILOT

CONTROLS 3 to 300 PSIG

e Self Contained

e Spring Operated

e Normally Closed

o Packless Construction

e Fluid, Gas & Vapor Applications

o Accurate Regulation Unaffected by
Service Conditions

e Easy In-line Maintenance

MODELS

e TYPE D for +1 psi control of delivery pressures between
3 and 150 psi.

e TYPE D2 for control of delivery pressures between 100
and 300 psi.

e TYPE D5 for +1/2 psi control of delivery pressures
between 1 and 25 psi.

e TYPE D120 for exceptionally fast response controlling
delivery pressures between 5 and 150 psi.

OPTIONS

e Spring Chamber
e Composition Disc
e Vacuum Spring Assembly

e Adjusting Handwheel
e Integral Mount Body

TyrPicAL CONFIGURATIONS

PRESSURE REDUCING .......ccvvvviviininnnns Type ED
PRESSURE REDUCING  .....ceviiiinenenn. Type E2D
PRESSURE REDUCING  ....ccvvviiinenenn. Type ESD
PRESSURE REDUCING  ....ccvvviiinenenn. Type EGD
WATER PRESSURE REDUCING............ Type C34D
TEMPERATURE & PRESSURE............. Type ET14D



TYPED

|_
PRESSURE REDUCING PILOT -
SPECIFICATION a S—J
The Pilot shall be separate from the main valve and connected to H_J o
it with a male union. The Pilot shall be normally closed design with > )
packless construction. A strainer screen shall be built into the Pilot —
inlet. The Pilot shall be interchangeable on all sizes of main valves. 73/s ﬂ
(187) o
MATERIALS OF CONSTRUCTION o
Body, CastIron ...........cccovevveiinnnn. ASTM A126 CI B
Body, Cast Steel ..................... ASTM A216 GR. WCB
Stem ... 303 St. Stl. ASTM A582 COND A
D] o 440 St. St. ASTM A276-75 COND A . .. &
Seat .....coveevieinn, 420 St. Stl ASTM A276 COND A . 1335/387
Gasket ......ooiiiii . Non-Asbestos - (35)
Diaphragm .........cccceeiiiiinies 301 st. Stl. MIL-5-5059C ' '
SPING oo Inconel STANDARD D PILOT
7 LBS.
(3.2 KG)
45/g
45/g - (117)
87/s 95/4
(225) (248)
13/s (35)+ 13/5(35) T
% 3
D ADJUSTING
D SPRING CHAMBER HANDWHEEL
8 LBS. (3.6 KG) 9 LBS. (4.1 KG)
g Pl < 67/8 (175) >~ — 57/5(149) --
i"f (117) "1 l . 4 s (149)
AR Y
‘ i ]
BRI
| ?&g )
{0 e —.
S
SR | E
ul f | (321) |
) ff Teslio .
LER] e
(187)
|
!
o SR 2 X ] X
g 1%/ (35) T 1%/5(35) 1 1%/3(35) +
vl *‘-' e a ~ "47_____..7-_
TYPE D2 D2 ADJUSTING TYPE D5 TYPE D120
10 LBS. HANDWHEEL 14 LBS. 16 LBS.
(4.5 KG) 12 LBS. (5.4 KG) (6.4 KG) (7.3 KG)

tFor Integral Mount Pilot, this dimension is 5/8" (16).
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TYPE A
AIR ADJUSTED PILOT

SIZING INFO
PAGE 117

TYPE A85 AIR ADJUSTED VACUUM PILOT
APPLICATION DATA

TYPE A
AIR ADJUSTED PILOT

CONTROLS -30 in. hg to 150 PSIG

o Air Loaded

e« Remote Control

e Spring Operated

o Normally Closed

o Packless Construction
o Economic Use of Air

« Ease of Adjustment

e Accurate to +1 psi

e Delivery to Loading Air Pressure Ratios
from 5/8 to 1 up to 6-2/3 to 1 psi

o Fluid, Gas & Vapor Applications

o Accurate Regulation Unaffected by
Service Conditions

e Easy In-line Maintenance

OPTIONS

e Pressure Regulating for Remote Locations

e Pneumatic Pressure Control

e Pneumatic Temperature Control

e Process Control where Controller is Far from Pilot

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

TyricAL CONFIGURATIONS

PRESSURE REDUCING .......ccovviiiiinnnnne. Type EA
PRESSURE REDUCING  .......ccivviiiinnnns TyPe E2A
PRESSURE REDUCING  .......cciviiiiinnnns TypPe EBA
PRESSURE REDUCING  .......cciviiiiinnnns TyPe EGA
WATER PRESSURE REDUCING............ Type C34A
TEMPERATURE & PRESSURE ............ TyPe EAT61

Canadian Registration # OC 0591.9C

e Integral Mount

e Air Filter Regulator/Gauges 116

MODELS*

e TYPE A for pressure control at low pressures. Delivery to
loading pressure is 1 to 1 psi.

e TYPE A35 for pressure control at very low delivery
pressures as in some heating system control. Delivery to
loading pressure is % to 1 psi.

o TYPE A43 & A54 for pressure control at medium to high
pressures. Delivery to loading pressure is 2% to 1 psi.

e TYPE A53 for pressure control at medium pressures.
Delivery to loading pressure is 4 to 1 psi.

e TYPE A70 & AT73 for pressure control at high delivery
pressures when available loading air is at low pressure.
Delivery to loading pressures are 15 and 6% (respectively)
to 1 psi.

e TYPE A82 Vacuum for pressure control of very low pressure
or systems varying between very low pressure and light
vacuum. Delivery to loading pressure is 1 to 1 psi.

e TYPE A83 Vacuum for temperature control. Delivery to
loading pressure is 1 to 1 psi.

e TYPE A84 Vacuum for temperature control at lower
delivery pressure features more gradual response.
Delivery to loading pressure is 2% to 1 psi.

e TYPE A85 Vacuum for temperature, pressure and vacuum
control. Delivery to loading pressure is 3% to 1 psi.

e TYPE A86 for pressure control at low pressures. Delivery
to loading pressure is 1 to 1'¥%s psi.

e TYPE A87 Vacuum for temperature, pressure and vacuum
control. Delivery to loading pressure is 8% to 1 psi.

*Ranges are approximate.



TYPE A B
* -(117) M (178) o
AIR ADJUSTED PILOT = 2 ==t =
L 37 i 4l/g
SPECIFICATION 2 o9 Zwy <O
The Pilot shall be separate from the main valve and connected to ) (60 W —
it with a male union. The Pilot shall be normally closed design with o _ _; e 1 1 . o wn
_packless cqnstruction. A strainer screen shall b_e built intQ the Pilot 13/5(35) T 7_} 13/3(35) T E 2
inlet. The Pilot shall be interchangeable on all sizes of main valves. % —~ & A
MATERIALS OF CONSTRUCTION -gﬂlobe A2°7r ﬁ‘83 1;—3'/89 'gBKZ ;
Bodly, CaSt IfON «...v.vveeereeeereese. ASTM A126 CI B S (27 kq) s 5 kg) =
Body, Cast Steel ..................... ASTM A216 GR. WCB (159 ke
SteM v, 303 St. Stl. ASTM A582 COND A '__=_!
DisCc ...oviiiiinnns 440 St. St. ASTM A276-75 COND A [ ]
Seat ..oooviieieieeeen, 420 St. St ASTM A276 COND A s, 44
GaSKet .oovvviiii Non-Asbestos  (117) 55, (121) '
DIaphragm .......ecevvveeeennes 301 St. Stl. MIL-5-5059C 60) @) :
SPING  ceeeee e Inconel ., = L1 15/ = .
DI —— R ——
Type A43 Type A54
11 Ibs (5 kg) 19 Ibs (8.6 ko)
1 7 514
|‘ - (283) ™ " T (?6/5) — " ¢ q178) ™ r'(133)
[ é_‘ —l B I’dbﬁ ¢
= = ’—T —0 _T T
_J 45/g g 45/g { ) 45/ - 45/g
2‘3/3 (117) 231/ (117) ;5 (117) 23’8 (117)
(60 9 l - 60 f Gy i
= — — ¥ .Y - - = L1l - Y. ¥
‘":7": 13/5(35) T 13/5(35) + % 13/s(35) =t _/7777173’/8(35) t
D .
Type A73 or A70 Type A53 or A 85 Type A35 Type A84 or A86
15 Ibs (6.8 kQ) 12 Ibs (5.5 kQ) 14 Ibs (6.4 kQ) 11 Ibs (5 kg)
tFor Integral Mount Pilot, this dimension is 5/8" (16).
PILOTS FOR POSITIVE PRESSURE PILOTS FOR VACUUM PRESSURE
150 A70  A73 A53 A85 A43 & A54 A87  A85 A84
140 [l 11/ o [ /
/ / ? /
130 [ 1y /484 2 20 A86
120 [ // /S / ';E = / / /
% 110 [ 1/ / > & 15 f / o Ag2
w 100 ARy/ / = / / N
& / /| / A86 = 10 4,
T 9 / / // o / - A35
2 80 AV S4ny. o / —T | As3
o i/ ARV 5 > <
a 70 r// / L / 7
> // / > / vd
o 60 A D /e /
i 1 1]/ / - 02 0 7
£ 50 / - W T | Y a4
= 177/ 7 7 X o 5 / d
m 40 L/ / ] o w /[ /1
- 30 )1/ 84 7~ & 510 a4
0 LW/ Y /A == Ve
7 = -20 %
10 f L )
-25
0 -30
0 10 20 30 40 50 60 0 5 10 15 20
AIR LOADING PRESSURE (PSI) AIR LOADING PRESSURE (PSI)
- 51 - @?



TYPE P60
CONTROLLER

TYPE P60 PNEUMATIC CONTROLLER

APPLICATION DATA

e Pneumatic Control of Diaphragm actuated Valves
e Pressure Reduction
e Back Pressure control

e Switchover (automatic transfer) PRV’s as primary controller
and/or safety pilot.

RATINGS (Maximum Inlet Conditions)

Supply Pressure Output Range

(PSIG) (PSIG)
20 3-15
35 3-27
35 6-30
65 12-60
CoONTROL RANGES (PSIG)

0-15 0-60
0-30 0-100

-52 -

TYPE P60
PNEUMATIC CONTROLLER

CONTROLS to 100 PSIG

e Pinpoint Accuracy

e Low Air Consumption (.1 scfm)

o Adjustable Proportional Band 2-200%
o Control Mode Proportional + Reset (PI)
o Air Supply Pressure 20-65 psig

OPTIONS

e P, PD or PID Control Mode

TypicaL CONFIGURATIONS

PRESSURE & TEMPERATURE

PRESSURE & TEMPERATURE



TYPE P60
PNEUMATIC CONTROLLER

SPECIFICATION
The pressure controller shall be of the indicating type. It shall be
non-bleeding with high capacity, capable of fast response. It shall
be equipped with 0-30 psig supply and loading gages, a 3-1/2"
dial with control and set point indicators and shall have a 2-200%
adjustable proportional band. Control point adjustments to be
made by a knob inside the case.

SPECIFICATIONS

Air CoNNECHIONS ...vvveeie e e e 1/4" FNPT
Air Consumption, Maximum 0.2 SCFM
Air Consumption, Normal................cceeeeeen. 0.1 SCFM
Ambient Temperature Limits -40° to 180°F (-40° to 82°C)
Weight ..o 81/2 Ibs. (19 kg)
Proportional Band ..................... Adjustable, 2 - 200%
Control Action  ............... Adjustable, Reverse or Direct
Control Mode, Standard ......... Proportional + Reset (PI)

8%16"
(216)

Control Mode, Optional .............cccoceenn. P, PD or PID
—8%16" 2Tf55"
(216) e 4%:2" — ) (21) 236"
¢ (108) —» (56 >
T
I
493" { . R :
(108) | | | MTG. HOLES
@ 1 /11 : She" (8) DIA.

—

-

™~

PANEL CUTOUT 7%2" (191) SQUARE

[

—» 40" MIN.

TYPE P60
CONTROLLER

Y 3
150"
(41.3)

1Y32" (26) MAX.

FRONT

- B3 -

13/8"
(35)
—+©
ST'D. MTG.
( (SURF. & PANEL) !
OUTPUT. -—{
|
A l /|
T
» 81" (114)
(216)
BACK

(PANEL MTG.)



TYPE N DIFFERENTIAL
PRESSURE PILOT

N

TYPE N33 PILOT

APPLICATION DATA

e Boiler Feedwater Makeup

e Steam Atomizing for Oil Burners

e Heat Exchanger to maintain Constant Differential

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

3-20 10-100
5-50 20-150

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 121
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TYPE N

DIFFERENTIAL PRESSURE
PILOT

CONTROLS 3 to 150 PSIG

 Self Contained

e Spring Operated

o Normally Closed

o Packless Construction

e Accurate to *1 psi

e Four Adjustable Spring Ranges

e Fluid, Gas & Vapor Applications

o Loading Pressure Supplied by any Fluid

o Accurate Regulation Unaffected by
Service Conditions

e Easy In-line Maintenance

OPTIONS

e Integral Mount (for N and N33)

MODELS

e TYPE N for delivery pressure at set differential above
loading pressure. Available in four spring ranges.
Includes integral strainer.

e TYPE N20 for fixed differential between regulator’s inlet
pressure and some other lower pressure.

e TYPE N33 for delivery pressure at set differential above
loading pressure where it is essential there be no mixing
of two fluids. Ensured by two diaphragms, separated by
a vented space. Available in four spring ranges. Includes
integral strainer.

TypicaL CONFIGURATIONS

PRESSURE REDUCING ....ovvvvviiiieiiennn. TypPeE EN
PRESSURE REDUCING  .....cvvivinninnnne. TypeE E2N
PRESSURE REDUCING  .....cvvivinvinnnne. Type ES5N



TYPE N
DIFFERENTIAL PRESSURE PILOT

SPECIFICATION

The Pilot shall be separate from the main valve and connected to
it with a male union. The Pilot shall have packless construction.
The Pilot shall be interchangeable on all sizes of main valves.

MATERIALS OF CONSTRUCTION

Body, CastIron ............ccovevveiinnen. ASTM A126 CI B
Body, Cast Steel ..................... ASTM A216 GR. WCB

Stem ... 303 St. Stl. ASTM A582 COND A
DisC oovviiiiiii 440 St. St. ASTM A276 COND A
Seat ...ocoviiiiiii 420 St. St ASTM A276 COND A
Gasket ..., Non-Asbestos
Diaphragm .........ccooeiinnenes 301 St. Stl. MIL-5-5059C
SPHNG et Inconel
41/
P—— (11421) —-¥
712
(90)
— M ]
- -
g N 7
D F
TYPE N20 PILOT
8 LBS.
(3.6 KG)
-55 -

45/g

— (117) —’1

TYPE N DIFFERENTIAL
PRESSURE PILOT

95/s
(244)
3
23/s
(60)
-"4 Integral
1%/8(35)  Mount
5/5 (16)
TYPE N PILOT
8 LBS.
(3.6 KG)
45/g
— 117 >
|
103/s
(264)
~ | X
23/
(60)
=iy > ‘L——-"—; Integral
Sy 13/s(35) Mount
- 5/s (16)

TYPE N33 PILOT

11 LBS.
(5 KG)



TYPE P PUMP
GOVERNOR PILOT

TYPE P14 PILOT

APPLICATION DATA

e Steam Driven Pump Control

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

P13 100-300

P14 5-30 20-100
P15 3-10 5-25
P32 200-450 400-1200

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 124

40-150

1000-2000
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TYPE P
PUMP GOVERNOR PILOT

CONTROLS 3 to 2000 PSIG

» Self Contained

e Spring Operated

e Normally Open

o ANSI/FCI 70-2 Class IV Shutoff

o Packless Construction

e Accurate to 1 psi

e Three Adjustable Spring Ranges

o Steam Applications

o Constant Average Discharge Pressure

o Accurate Regulation Unaffected by
Service Conditions

o Easy In-line Maintenance

OPTIONS

e Adjustment Indicator
e Integral Mount

MODELS

e TYPE P13 features a spring for controlling pressures
100 to 300 PSI.

e TYPE P14 features three spring ranges for controlling
pressures 5 to 150 PSI.

e TYPE P15 features two spring ranges for controlling
pressures 3 to 25 PSI.

e TYPE P32 is piston driven and features three spring
ranges for controlling pressures 200 to 2000 PSI.

TypicaL CONFIGURATIONS

STEAM PUMP CONTROL cevuviviiinninnnne. TypPeE EP
STEAM PUMP CONTROL....cvvivvriinanenns TypPe E2P
STEAM PUMP CONTROL....cvvevvrinninenns TypPe E5P



TYPEP
PUMP GOVERNOR PILOT

SPECIFICATION

The Pilot shall be separate from the main valve and connected to
it with a male union. The Pilot shall be normally closed design with
packless construction. A strainer screen shall be built into the
Pilot inlet. The Pilot shall be interchangeable on all sizes of main
valves. The pilot shall automatically adjust pump discharge
pressures within the spring range to maintain a constant average
pressure.

MATERIALS OF CONSTRUCTION

Body, CastIron ...........cccoveiviiinnen. ASTM A126 CI B
Body, Cast Bronze ............... ASTM B61 UNS C92200
Body, Cast Steel ..................... ASTM A216 GR. WCB
Stem o, 2024-T4 ASTM B211-75
D] o 440 St. St. ASTM A276-75 COND A
Seat ....oooiiiiin, 420 St. St ASTM A276 COND A
Gasket ..o Non-Asbestos
Diaphragm .........ccooeiiinnenes 301 St. Stl. MIL-5-5059C
SPHNG et e Steel ASTM A231

m
TYPE P PUMP
GOVERNOR PILOT

Oy

(280)

261 T
Y

TYPE P14 PILOT

TYPE P32 PILOT

2(61)t
i 4

TYPE P13 PILOT

10 LBS. 11 LBS.
(4.5 KG) (5 KG)
tFor Integral Mount Pilot, this dimension is 116" (27).
-57 -

13 LBS.
(5.9 KG)
41> :
r‘— (119 —W -
‘ ity 171)
r“ 29 [ w
—— “‘_l ﬂ :1
C —3
1156 " 107/ 1
(289) (276) (280)

i
-

v——l

- h 4

TYPE P15 PILOT

15 LBS.
(6.8 KG)

2661t



TYPE F46 VACUUM
PUMP GOVERNOR PILOT

TYPE F46 PILOT

APPLICATION DATA

TYPE F46

VACUUM PUMP GOVERNOR
PILOT

CONTROLS to -30" Hg

 Self Contained

e Spring Operated

o Normally Closed

o ANSI/FCI 70-2 Class IV Shutoff

o Packless Construction

e Accurate to +1 psi

e Steam Applications

o Constant Average Discharge Pressure

o Accurate Regulation Unaffected by
Service Conditions

e Easy In-line Maintenance

OPTIONS

e Adjustment Indicator
e Integral Mount

TypicaL CONFIGURATIONS

e Steam Driven Vacuum Pump Control VACUUM PUMP CONTROL  ...vvvvivieinenes TypeE EF

RATINGS (Maximum Inlet Conditions) VACUUM PUMP CONTROL ....covvvvvnennnn. Type E2F
Pressure Temperature VACUUM PUMP CONTROL ......cccvvvinnne. Type E5F

Construction PSIG (bar) °F (°C)

Cast Iron 250 (17.2) @ 450 (232)

Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)
30" hg-0 psi

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 124




TYPE F46
VACUUM PUMP GOVERNOR PILOT

SPECIFICATION

The Pilot shall be separate from the main valve and connected to
it with a male union. The Pilot shall be normally closed design with
packless construction. A strainer screen shall be built into the
Pilot inlet. The Pilot shall be interchangeable on all sizes of main
valves. The pilot shall automatically adjust pump discharge
pressures within the spring range to maintain a constant average
pressure.

MATERIALS OF CONSTRUCTION

Body, CastIron ...........cccoveiviiinnen. ASTM A126 CI B
Body, Cast Steel .................. 1018 St. ASTM A108-79
Stem......ocoviviinnn. 303 St. St. ASTM A582 COND A
Disc ..o, 440 St. St. ASTM A276-75 COND A
Seat ...ocoviiiiii 420 St. St ASTM A276 COND A
GaSKet ..o Non-Asbestos
Diaphragm .........ccooeiiinnenes 301 St. Stl. MIL-5-5059C
SPHNG et Inconel

- 59 -

—
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TYPE F46 VACUUM
PUMP GOVERNOR PILOT

135/s
(346)

s~ —1

21/g
(54)
b 4

Integral
Mount
13/8(35)

TYPE F46 PILOT
15 LBS.
(6.8 KG)



TYPE Q BACK
PRESSURE PILOT

TYPE Q PILOT

APPLICATION DATA

e Pump Bypass
e Maintain Upstream Pressure in Steam Distribution Systems
e Maintain Upstream Pressure in Liquid Distribution Systems

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

TYPEQ  TYPEQ2
3-20 100-300
5-50

10-100

20-150

Canadian Registration # OC 0591.9C
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TYPE Q
BACK PRESSURE PILOT

CONTROLS 3 to 300 PSIG

e Self Contained

e Spring Operated

e Normally Open

o Packless Construction

o Four Adjustable Spring Ranges

e Fluid, Gas & Vapor Applications

o Loading Pressure Supplied by any Fluid

o Accurate Regulation Unaffected by
Service Conditions

e Easy In-line Maintenance

OPTIONS

e Enclosed Spring Chamber
e Adjusting Handle

e High Pressure

MODELS

e TYPE Q for £ 1 psig accuracy controlling back
pressures between 3 and 150 psig.

e TYPE Q2 for + 2 psig accuracy controlling back
pressures between 100 and 300 psig.

e TYPE Q73 air adjusted for + 1 psig accuracy controlling
back pressure at high retained pressures when available
loading air is at low pressure. Delivery to loading
pressure is 6-2/3 to 1 psig.

TyricaAL CONFIGURATIONS

BACK PRESSURE CONTROL ........ovveene. TyrPe EQ
BACK PRESSURE CONTROL ............... TyrPe E2Q
BACK PRESSURE CONTROL ............... TyPe E5Q
SIZING INFO
PAGE 122




TYPE Q
BACK PRESSURE PILOT

SPECIFICATION

The Pilot shall be separate from the main valve and connected to
it with a male union. The Pilot shall be normally closed design with
packless construction. A strainer screen shall be built into the
Pilot inlet. The Pilot shall be interchangeable on all sizes of main
valves.

MATERIALS OF CONSTRUCTION

Body, CastIron ...........cccovevveiinnnn. ASTM A126 CI B
Body, Cast Steel ..................... ASTM A216 GR. WCB
Disc ..o 440 St. St. ASTM A276-75 COND A
Seat ...l 440 St. St. ASTM A276-75 COND A
GaSKet ..o Non-Asbestos
Diaphragm .........ccooeiinnenns 301 St. Stl. MIL-5-5059C
SPHNG ettt e Steel

10%/s
264
ADJUSTING (264
HANDWHEEL
71/ 1716
(181) (37)
'
Y 41/, .
—2 (114)
116
27) TYPE Q2 PILOT
10 LBS.
SPRING CHAMBER (4.5 KG)
-61 -

1/2
-— (il l
51/4
(133)
* ) 1 N 11/s
(29)
TYPE Q PILOT
7 LBS.
(3.2 KG)

=

L
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[‘ (203) .1
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(63)
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TYPE Q73 PILOT
15 LBS.
(6.8 KG)

TYPE Q BACK
PRESSURE PILOT



TYPE F BACK
PRESSURE PILOT

x
)

=)
— )

TYPE F32 PILOT

APPLICATION DATA

e Steam Backpressure Control

e Steam Backpressure Control with long control pipes

e Backpressure controlled by change in pressure of
secondary fluid

e Backpressure control where a water leg on the pilot
diaphragm cannot be avoided*

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

TYPE F13 TYPEF14 TYPEF15 TYPE F32
100-300 3-30 2-10 200-450
20-100 5-25 400-1200

40-150 1000-2000

Canadian Registration # OC 0591.9C
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TYPE F
BACK PRESSURE PILOT

CONTROLS 2 to 2000 PSIG

e Self Contained

e Spring Operated

e Normally Closed

o ANSI/FCI 70-2 Class IV Shutoff
o Packless Construction

o Four Adjustable Spring Ranges

o Operates on remote/local pressure
source

o Not Affected by Static Head

o Accurate Regulation Unaffected by
Service Conditions

MODELS

e TYPE F13 for £1 psi control of back pressure between
100 and 300 psi.

e TYPE F14 for +2 psi control of back pressure between
100 and 300 psi.

e TYPE F15 for £1/2 psi control of back pressure between
2 and 25 psi.

e TYPE F32 for £10 psi control of back pressure between
200 and 2000 psi.

OPTIONS
e Adjustment Indicator
e Integral Mount

TyricaL CONFIGURATIONS

BACK PRESSURE CONTROL ......vvvvvnnnnne. Type EF
BACK PRESSURE CONTROL ............ Type EF14D
BACK PRESSURE CONTROL ............... TyPe E2F
BACK PRESSURE CONTROL ............... Type ESF



TYPE F
BACK PRESSURE PILOT

SPECIFICATION

Pilot shall be separate from the main valve and connected to it
with a male union. The pilot shall be normally closed design with
packless construction. A strainer screen shall be built into the
pilot inlet. The pilot shall be interchangeable on all sizes of main
valves.

MATERIALS OF CONSTRUCTION

4z 14" NPT
" (114) .

Body, CastIron ...........cccovevveiinnnn. ASTM A126 CI B
Body, Cast Steel ..................... ASTM A216 GR. WCB
SteM o 2024-T4 ASTM B211-75
Disc ..o 440 St. St. ASTM A276-75 COND A
Seat ...ocoviiiii 420 St. St ASTM A276 COND A
GaSKet ..o Non-Asbestos
Diaphragm .........ccooeiinnenns 301 St. Stl. MIL-5-5059C
SPHNG -+t e Steel ASTM A231
57/ "
‘_(14;)_. A NPT
121/
(318)
-p
21/s (54)
TYPE F14 PILOT TYPE F15 PILOT
14 LBS. (6.4 KG) 15 LBS. (6.8 KG)
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TYPE F13 PILOT
12 LBS. (5.5 KG)

41/,
(114)
- »
312

o)

TYPE F32 PILOT
12 LBS. (5.5 KG)

TYPE F BACK
PRESSURE PILOT



TYPE P125 PILOT

TYPE P125 TRIP STOP PILOT

APPLICATION DATA

e Safety Shutoff For Over Pressure Conditions
e May Be Used When Conditions Disallow Use of SRV

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES

5-25 10-50
40-150 150-175

Canadian Registration # OC 0591.9C
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TYPE P125
TRIP STOP PILOT

SHUTOFF 5 to 175 PSI

e Self Contained

e Spring Operated

e Normally Closed

o Packless Construction

e Easy In-line Maintenance

e Quickly shuts off steam flow in the event
of an over pressure condition

o Factory preset and tested for desired trip
set point

« Trip setting unaffected by service
conditions

o Manual reset feature keeps system safely
shut down until control is regained

TypicaL CONFIGURATIONS

OVER PRESSURE SHUTDOWN ......evvvvvennnn. EP125
OVER PRESSURE SHUTDOWN ........cveue.. ESP125
OVER PRESSURE SHUTDOWN ..........veees E2P125



TYPE P125
TRIP STOP PILOT

SPECIFICATION

The Trip Stop Pilot shall be separate from the main valve and
connected to it with a male union. The Pilot shall be normally
closed design with packless construction. A strainer screen shall
be built into the Pilot inlet. The Pilot shall be interchangeable on all
sizes of main valves. The trip stop pilot shall maintain a Spence
main valve in the open position while system pressure remains
below set pressure. The pilot shall trip in the event of system
overpressure, shutting main valve. Pilot shall be manually
resettable and maintain safe shut off until reset.

MATERIALS OF CONSTRUCTION

Body, CastIron ...........cccoivviiiiiinnen. ASTM 126 CI. B
Body, Carbon Steel ..................... ASTM 216 Gr. WCB
Stem 303 st. Stl. ASTM 582 Cond. A
DiSC ..iviiiiiiiiiiiinn, 440 St. Stl. ASTM 276-75 Cond. A
Seat ..o 304 st. Stl. ASTM 276 Cond. A
GaSKet ... Non-asbestos

- 65 -

513/16
(148)

5

TYPE P125 PILOT

127/
(327)

TYPE P125 TRIP STOP PILOT
CAST IRON 26 LBS. (12 KG)
CAST STEEL 28 LBS. (13 KG)



TYPE SP/P PRESSURE
SAFETY PILOT

N

TYPE SP/P PRESSURE SAFETY PILOT

APPLICATION DATA

e Where overpressure could cause personal injury or damage

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Bronze 250 (17.2) @ 400 (204)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

5-13 31-65
13-30 66-120

121-175

Canadian Registration # OC 0591.9C
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TYPE SP/P
PRESSURE SAFETY PILOT

CONTROLS to 600 PSIG

» Self Contained

e Spring Operated

e Normally Closed

o Packless Construction

e Fluid, Gas & Vapor Applications

o Accurate Regulation Unaffected by
Service Conditions

e Easy in-line Maintenance

TyricaL CONFIGURATIONS

PRESSURE REDUCING .......ccvvuvenns Tyrpe EDSP/T
PRESSURE REDUCING ............... Tyre ESDSP/T



TYPE SP/P
PRESSURE SAFETY PILOT

SPECIFICATION

Pilot to be used to prevent an accidental rise in reducing valve
pressure and not to be used as substitute for a safety relief valve.
Valve is normally closed. Body to be cast steel rated 600 psig
750°F or bronze rated 300 psig 500°F. Valve must provide for
easy in line maintenance and of packless construction.
Operating pressure range to be determined by spring selection.

MATERIALS OF CONSTRUCTION

Body, Cast Bronze .................. ASTM B61-80 C92200
Body, Cast Steel ..................... ASTM A216 GR. WCB
Stem......ocoviviinnn. 303 St. St. ASTM A582 COND A
DiSC .oovviiiiiii 440 St. St. ASTM A276 COND A
Seat ...ocoviiiiii 420 St. St ASTM A276 COND A
GaSKet ..o Non-Asbestos
Diaphragm .........ccooevinnenes 301 St. Stl. MIL-5-5059C
SPHNG et Inconel
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ﬂ;_

(200)
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TYPE SP/P PRESSURE
SAFETY PILOT
8 LBS. (3.6 KG)

* Integral

TYPE SP/P PRESSURE
SAFETY PILOT



TYPE M PILOT

TYPE M SOLENOID PILOT

APPLICATION DATA

e Remote Electronic Shutoff of Regulators

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Model PSIG (bar) °F (°C)
M24, M25 250 (17.2) @ 200 (93)
M26, M27 125(8.6) @ 180 (82)

M32LP, M33, M34LP, M35LP 125 (8.6) @ 363 (178)
M32HP, M33HP, M34HP, M35HP 250 (17.2) @ 406 (208)

Canadian Registration # OC 0591.9C

N
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TYPEM
SOLENOID PILOT

CONTROLS to 250 PSI

o Fast Acting for Quick Response

o Available Normally Open or Normally
Closed

MODELS*

e TYPE M24 3-way normally open for cold fluids in
straight solenoid valve applications

e TYPE M25 3-way normally closed for cold fluids in
straight solenoid valve applications

e TYPE M26 2-way normally open for cold fluids in
multiple pilot arrangements

e TYPE M27 2-way normally closed for cold fluids in
multiple pilot arrangements

e TYPE M32 2-way normally open for steam or other hot
fluid services in multiple pilot arrangements

e TYPE M33 2-way normally closed for steam or other hot
fluid services in multiple pilot arrangements

e TYPE M34 3-way normally open for steam or other hot
fluid services in straight solenoid valve applications

e TYPE M35 3-way normally closed for steam or other hot
fluid services in straight solenoid valve applications

* For M32, M33, M34, M35 Pilots, add LP suffix for low pressure
and HP suffix for high pressure

TyrPicAL CONFIGURATIONS

PRESSURE REDUCING  ...cevvviiiiiiece e EMD
TEMPERATURE REGULATING ..........cceeene. EMT14
TEMPERATURE & PRESSURE  ............... EMT134
TEMPERATURE & PRESSURE ............... EMT14D

DIFFERENTIAL PRESSURE REDUCING ...E5M33N33



TYPEM
SOLENOID PILOT

SPECIFICATION

The actuator pilot shall open or close the controlled system via an
external control signal. Actuator pilot shall be available in both fail
open or fail closed upon loss of signal. Actuator pilot shall mount
outside the main valve and provide remote on/off operation for a
wide range of control variables.

MATERIALS OF CONSTRUCTION

Head ..................... Epoxy Coated aluminum (NEMA1)
.......................................... Polypropylene (NEMA 4)
BOdY o Brass
Internal Core Assembly ..................... Ferrous & Brass
Bonnet Gasket ..........cooeiiiiiii i, EPDM

TYPE M PILOT

N
L

312
43/16 (89)
(106)
—
25/16
(59)
TYPE M33 SOLENOID PILOT 125#
3 LBS. (1.4 KG)
514
\ / (133)
614
33/ (159)
(86)

21>
(64)

TYPE M33 SOLENOID PILOT 250#
6 LBS. (2.7 KG)
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TYPE D208
ACTUATOR PILOT

TYPE D208 ELECTRONIC PILOT ACTUATOR

APPLICATION DATA

@ Building Control Systems

RATINGS
D208 120VAC, 50-60HZ, .3 AMPS
ETC 120VAC, 50-60HZ, .3 AMPS

B.U. Power Supply 120VAC, 60HZ, up to 6 AMPS

Canadian Registration # OC 0591.9C
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TYPE D208

ELECTRONIC ACTUATOR PILOT
WITH ELECTRONIC TIME
CONTROLLER

CONTROLS to 150 PSIG

o Can save more than 4 times it's cost in
building heating in one year.

« Controlled Incremental Positioning of
Main Valve

e Electronic Time Controller (ETC) Opens
and/or Closes Valve in up to 96 Minute
Time Period*

« Ambient Temperatures 20 to 120 °F
(-7 to 49°C)

o For use with Balanced Main Valve only

OPTIONS

e Back-up (B.U.) Power Supply for up to 6 hours
continued service during power failure.
e Explosion proof actuator, NEMA

TyricaL CONFIGURATIONS

SLow OPEN/CLOSE PRESSURE ............ ED208D

*Timing periods are selectable from 6-96 minutes in 6 minute
increments by setting a binary dip switch.



TYPE D208

ELECTRONIC ACTUATOR PILOT
WITH ELECTRONIC TIME
CONTROLLER

SPECIFICATION

The Actuator Pilot shall slowly close and/or open the steam
system in a safe, quiet manner by incrementally reducing and/or
increasing the pressure under the main valve diaphragm until it
reaches dead-end shutoff or is fully open. In the event of a power
failure, it shall stop in its present position unless a back-up power
supply is specified. Such backup power supply shall provide a
minimum of specified hours of operation and be maintained in a
fully charged standby condition automatically.

The Actuator Pilot shall be controlled by a totally solid state
Electronic Time Controller which shall incrementally open and/or
close the Actuator Pilot with 320 pulses in periods from 1-1/2, 2-
1/2, 3, 6 - 96 minutes and shall be field adjustable in multiples of
6 minutes.

MATERIALS OF CONSTRUCTION

Body, Castlron ...........cccvvvvievennnnnn. ASTM 126 CI. B
Body, Carbon Steel ..................... ASTM 216 Gr. WCB
Stem o 303 St. Stl. ASTM 582 Cond. A
DisC .ooviiiiiiiiiinn, 440 St. St ASTM 276-75 Cond. A
Seat .o 420 St. Stl. ASTM 276 Cond. A
Gasket ...oiiii Non-asbestos
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TYPE D208 ELECTRONIC
ACTUATOR PILOT
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TYPE D208 ELECTRONIC
TIME CONTROLLER (ETC)

TYPE D208
ACTUATOR PILOT



TYPE D210
ACTUATOR PILOT

R

TYPE D210 ELECTRONIC PILOT ACTUATOR

APPLICATION DATA

@ Building Control Systems

RATINGS

D210 120VAC, 50-60HZ, .3 AMPS
Servo-Amplifier 120VAC, 50-60HZ, .3 AMPS
B.U. Power Supply 120VAC, 60HZ, up to 6 AMPS

INPUT SIGNALS

1-5mA
4-20mA

10-50mA
Selectable from 0-24 VDC

Canadian Registration # OC 0591.9C
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TYPE D210
ELECTRONIC ACTUATOR PILOT
WITH MODULATING
SERVO-AMPLIFIER

CONTROLS to 150 PSIG
 Modulate Process Variable in Relation to

a Proportional Control Input Signal

« Servo-Amplifier provides Continuous
Signal for Immediate Response

o Ambient Temperatures 20 to 120°F (-7 to
49°C)

e For use with Balanced Main Valve only

OPTIONS

e Back-up Power Supply for up to 6 hours continued
service during power failure.
e Explosion proof actuator, NEMA

e Fail-Safe Device to stroke Actuator half or full open on
input signal failure.

TyricaL CONFIGURATIONS

4-20 MA PROPORTIONAL CONTROL ......... ED210



TYPE D210

ELECTRONIC ACTUATOR PILOT
WITH MODULATING
SERVO-AMPLIFIER

SPECIFICATION

The Actuator Pilot shall maintain a system and modulate that
system as requirements dictate. A continuous signal (1-5mA, 4-
20mA, 10-50mA or 0-24 VCD) is transmitted by the system
control to the Servo-Amplifier which positions the Actuator Pilot.
In the event of a power failure, the Actuator Pilot shall stop in its
present position unless a back-up power supply is specified.
Such backup power supply shall provide a minimum of specified
hours of operation and be maintained in a fully charged standby
condition automatically.

In the event of signal failure, the Actuator Pilot shall close unless
a Fail-Safe Device is specified in the Servo-Amplifier which will be
factory set to stoke the Actuator Pilot half open or full open.

MATERIALS OF CONSTRUCTION

Body, Castlron .........ccoovviiiiiiiiiinnnn. ASTM 126 CI. B
Body, Carbon Steel ..................... ASTM 216 Gr. WCB
Stem 303 St. Stl. ASTM 582 Cond. A
DiSC ..viiiiiiiieenn, 440 St. Stl. ASTM 276-75 Cond. A
Seat .o 304 St. Stl. ASTM 276 Cond. A
GasKet ... Non-asbestos
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TYPE D210
ACTUATOR PILOT

TYPE D210 ELECTRONIC
ACTUATOR PILOT
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TYPE D210 SERVO-AMPLIFIER



TYPE T124/134 TEMP/
PRESSURE PILOT

TYPE T134 TEMPERATURE/PRESSURE PILOT

APPLICATION DATA

e Instantaneous Water Heaters

e Oil Heaters e Vats
e Storage Heaters e Driers
e Process Heaters e Ovens

RATINGS (Maximum Inlet Conditions)

e Jacketed Kettles

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

TEMPERATURE RANGES (°F)

20-120 150-300
50-150 170-270
70-170 250-350
120-220 290-390

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 118

*Cast Steel available in T134 only.

o

300-400
330-430
400-500
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TYPE T124/134

TEMPERATURE/ PRESSURE
PILOT

CONTROLS 20 to 500°F

e Precise, Rapid Response

o Vapor Tension Thermostat Spring
Operated

» Self Contained

e Normally Open

o Packless Construction

» Fluid, Gas and Vapor Applications

o Strainer Screen Built-in

e Easy in-line Maintenance

o Temperature and Pressure in One Pilot

MODELS

e TYPE T124 for heater operating pressures between 20
and 125 psi.
e TYPE T134 for heater operating pressures up to 20 psi.

OPTIONS See page 87

e Stainless Steel Flexible Tubing e Thermostat Well
e Stainless Steel Capillary Tubing e Dial Thermometer
e Tubing longer than 10’ e Integral Mount

e Thermostat other than #700 (see Options Section)

THERMOSTATS

700 706 731

701 708 732

702 711 740

703 712 800

704 713 801
TyrPicaL CONFIGURATIONS

TEMPERATURE & PRESSURE .....cvvvvvvennn, ET124
TEMPERATURE & PRESSURE .....cvvvvvvennn, ET134
TEMPERATURE & PRESSURE ........cvvvvete.. E2T134
TEMPERATURE & PRESSURE .....cvvvvvnvene.. E5T124



TYPE T124/134
TEMPERATURE/ PRESSURE PILOT

SPECIFICATION

Pilot valve shall be separate from the main valve and connected
to it by unions. Pilot seats shall be protected by built-in strainer
screens. Pilots shall be interchangeable on all sizes of main
valves. Thermal elements shall provide a 100°F (38°C) range of
temperature adjustment and shall withstand 100°F (38°C)
overheating without damage. Handwheel adjustment for
temperature shall be standard. Unless otherwise scheduled,
thermal elements shall be equipped with 10 feet of brass flexible
tubing. Number 700 bronze bulb and Number 728 bronze well
shall be included except with instantaneous heaters serving
intermittent demand. Steel wells shall be supplied for fuel oil
service on storage tank applications.

MATERIALS OF CONSTRUCTION

Body, CastIron ..........ccccovevviinnnnn. ASTM A126 CI B
Body, Cast Steel ..........ccoeveiennnnn. ASTM A216 WCB
Stem .o, 416 St. Stl. ASTM A582-75
DiSC ..iviviiieiiie e, 440 St. St. ASTM A582 COND A
Seat coiiivii 420 St. Stl ASTM A582 COND A
GasKet ..o, Graphite
Diaphragm .......c.coooeviinnenes 301 St. Stl. MIL-5-5059C
SPFNG ettt Steel

57/s

(149)
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s L]l ¥ ¥ negal
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TYPE T134 PILOT
18 LBS. (8.2 KG)
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TYPE T124/134 TEMP/
PRESSURE PILOT

143/4
(375)
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TYPE T124 PILOT

16 LBS. (7.3 KG)




TYPE T14
TEMPERATURE PILOT

TYPE T14 TEMPERATURE PILOT

APPLICATION DATA

e Storage Heaters
e Jacketed Kettles
e Vats

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

TEMPERATURE RANGES (°F)

20-120 150-300 300-400
50-150 170-270 330-430
70-170 250-350 400-500
120-220 290-390

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 118
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TYPE T14

VAPOR TENSION TEMPERATURE
PILOT

CONTROLS 20 to 500°F

e Precise, Rapid Response

e Spring Operated

o Self Contained

o Normally Open, Direct Operation (Heating)
o Packless Construction

e Fluid, Gas and Vapor Applications

e Strainer Screen Built-in

o Easy in-line Maintenance

OPTIONS See page 87

e Stainless Steel Flexible Tubing
e Stainless Steel Capillary Tubing e Dial Thermometer
e Tubing longer than 10’ e Integral Mount

e Thermostat other than #700 (see Options Section)

e Thermostat Well

THERMOSTATS See page 86

700 706 731

701 708 732

702 711 740

703 712

704 713

TypicaL CONFIGURATIONS

TEMPERATURE REGULATING ..vvviiveiieeennennns ET14
TEMPERATURE & PRESSURE ....vvviiiiivennns ET14D
TEMPERATURE REGULATING  cvvvvvieeiennenns E2T14
TEMPERATURE & PRESSURE  ....oovvvvvenns E2T14D
TEMPERATURE REGULATING  cuviivieeiennnnns E5T14
TEMPERATURE & PRESSURE  ....vvvvvvvenns E5T14D



TYPE T14

VAPOR TENSION TEMPERATURE
PILOT

SPECIFICATION

Pilot valve shall be separate from the main valve and connected
to it by unions. Pilot seats shall be protected by built-in strainer
screens. Pilot shall be interchangeable on all sizes of main valves.
Thermal elements shall provide a 100°F (38°C) range of temper-
ature adjustment and shall withstand 100°F overheating without
damage. Handwheel adjustment for temperature shall be standard.
Unless otherwise scheduled, thermal elements shall be equipped
with 10 feet of brass flexible tubing. Number 700 bronze bulb,
Number 728 bronze well shall be supplied for storage tank appli-
cations. Steel wells shall be supplied for fuel oil service.

MATERIALS OF CONSTRUCTION

Body, Cast Iron ..........ccccovevvveiiinnn. ASTM A126 CI B
Body, Cast Steel ..........c.ceeenene. ASTM A216 GR. WCB
Stem o 2024-T4 ASTM B211-75
DiSC  .eiiiiiiieeens 440 St. St. ASTM A276-75 COND A
Seat ....ooviiiiiiiinn, 420 St. Stl ASTM A276 COND A
Gaskel . Graphite
Diaphragm ......... Bronze ASTM B103-77 UNS C51000
SPING e e e Steel
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TYPE T14 TEMPERATURE PILOT
13 LBS. (6 KG)
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TYPE T14
TEMPERATURE PILOT



TYPE T52
TEMPERATURE PILOT
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TYPE T52 TEMPERATURE PILOT

APPLICATION DATA

e Control Flow of Cooling Liquid

e Blending
RATINGS (Maximum Inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 450 (232)
Cast Steel 600 (41.4) @ 750 (400)

TEMPERATURE RANGES (°F)

20-120 150-300 300-400
50-150 170-270 330-430
70-170 250-350 400-500
120-220 290-390

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 118
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TYPE T52
TEMPERATURE PILOT

CONTROLS 20 to 500°F

e Spring Operated
¢ Self Contained

o Normally Closed, Indirect Operation
(Cooling)

o Packless Construction

e Fluid, Gas and Vapor Applications
e Strainer Screen Built-in

e Easy in-line Maintenance

OPTIONS See page 87

e Stainless Steel Flexible Tubing e Thermostat Well
e Stainless Steel Capillary Tubing e Dial Thermometer
e Tubing longer than 10’ e Integral Mount

e Thermostat other than #700 (see Options Section)

THERMOSTATS See page 86

700 706 731

701 708 732

702 711 740

703 712 800

704 713 801
TypPicaL CONFIGURATIONS

COOLING vttt ettt C34T752
COOLING & PRESSURE ...vvvviiviiiinnnnnn. C34T52D
COOLING ittt et et e e E6T52
COOLING & PRESSURE ......vvvvviiieiienns E6T52D
COOLING ottt et e e e e e e e e ET52
COOLING & PRESSURE  ...ovvvviiiiiriiianeans ET52D
COOLING ittt et ettt E2T52
COOLING & PRESSURE ......ovvviiiieiiinns E2T52D
COOLING ittt it et E5T52
COOLING & PRESSURE ......ovvviiiieiiinns E5T52D



TYPE T52
TEMPERATURE PILOT

SPECIFICATION

Pilot valve is for cooling applications (reverse acting). Pilot valve
shall be separate from the main valve and connected to it by
unions. Pilot seats shall be protected by built-in strainer screens.
Pilot shall be interchangeable on all sizes of main valves. Thermal
elements shall provide a 100°F (38°C) range of temperature
adjustment and shall withstand 100°F overheating without
damage. Handwheel adjustment for temperature shall be standard.
Unless otherwise scheduled, thermal elements shall be equipped
with 10 feet of brass flexible tubing. Number 700 bronze bulb,
Number 728 bronze well shall be supplied for storage tank appli-
cations. Steel wells shall be supplied for fuel oil service.

MATERIALS OF CONSTRUCTION

Body, CastIron .............cccoveviennnn.e. ASTM A126 C53
Body, Steel ... ASTM A108-79
Stem 303 St. Stl ASTM 582 Cond. A
DiSC ..viviiiiiieein, 440 St. Stl. ASTM 276-75 Cond. A
Seat ..o 420 St. Stl ASTM 276 Cond. A
GasKet ..o Graphite
Diaphragm ........ccooivi i, PH Bronze
SPING et Inconel

YL
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57/
n (149) J

TYPE T52
TEMPERATURE PILOT

.1

| @ l * |
- Integral
— 2% Mount

s (4 134 35)
h 4

TYPE T52 PILOT
14 LBS. (6.4 KG)



TYPE T60
TEMPERATURE PILOT

TYPE T60

PNEUMATIC TEMPERATURE
CONTROLLER

TEMPERATURES to 600°F

e Mercury Thermostat

e Pinpoint Accuracy

e Low Air Consumption (.1 scfm)

o Adjustable Proportional Band 2-200%
« Control Mode Proportional + Reset (PI)
e Air Supply Pressure 20-65 psig

OPTIONS

TYPE T60 PNEUMATIC CONTROLLER

APPLICATION DATA

e Instantaneous Heaters
e Process Applications with wide ranging, fast changing loads
e Desuperheaters

RATINGS (Maximum Inlet Conditions)

Supply Pressure Output Range

(PSIG) (PSIG)
20 3-15
35 3-27
35 6-30
65 12-60

BuLB LENGTH (inches) & TEMPERATURE RANGES (°F)

2Y, Bulb -40-120
134 Bulb 0-200
13/ Bulb 0-300
234 Bulb 30-150
1% Bulb 50-400
1%/s Bulb 200-600

-80 -

e P, PD or PID Control Mode

TyrPicAL CONFIGURATIONS

PRESSURE & TEMPERATURE ...vvvvvvvnvnens.. EAT60



TYPE T60

PNEUMATIC TEMPERATURE
CONTROLLER

SPECIFICATION

The temperature controller shall be of the indicating type. It shall
be non-bleeding with high capacity, capable of fast response. It
shall be equipped with 0-30 psig supply and loading gages, a
3-1/2" dial with control and set point indicators and shall have a
2-200% adjustable proportional band. The Controller shall be
equipped with a stainless steel bulb and 10 feet of flexible tubing.
Control point adjustments to be made by a knob inside the case.

SPECIFICATIONS

Air CONNECHIONS ...vvve e e 1/4" FNPT
Air Consumption, Maximum ..................... 0.2 SCFM
Air Consumption, Normal.............cccoeeienen. 0.1 SCFM
Ambient Temperature Limits -40° to 180°F (-40 to 82°C)
Weight ... 81/2 Ibs. (19 ko)
Proportional Band ..................... Adjustable, 2 - 200%
Control Action ............... Adjustable, Reverse or Direct
Control Mode, Standard ......... Proportional + Reset (PI)
Control Mode, Optional .............ccceeeennn. P, PD or PID

*X - See Bulb Length on opposite page.

—{rrn m

12"

(305)

TYPE T60
TEMPERATURE PILOT

STAINLESS STEEL, 20" (6096) LENGTH (STANDARD)

"

a9

}
2 NPT
e—— 8%16" 75"
(216) A% (21) tz%e""r
¢ (108) > ro(64)
, B
]_ ________ T T T T T -] F
I
49" } 5! PROCESS Y
| 1 I MTG. HOLES e
(199 11 \ fi\ | 516" (8) DIA. 126" 1%/" (41)
RN - ] W (35) SUPPLY - ¥
N mad i feé + + eﬂr
:\ , J: : ST’D. MTG. 21/
[
89" : [::] : : : I(SURF. & PANEL) ! " (64)
(216) |1 | : OUTPUT I 2
| ! I
l e — J } J I i -/
= —
7 |
PANEL CUTOUT 7%2" (191) SQUARE J €0 M. 8L (114)
1Yz2" (26) MAX. (216)
EFRONT (PANEL MTG.) BACK
-81- @?



TYPE SP/T TEMP.
SAFETY PILOT

TYPE SP/T TEMPERATURE SAFETY PILOT

APPLICATION DATA

e Where overheating could cause personal injury or damage

RATINGS (Maximum inlet Conditions)

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Bronze 300 (21.0) 500°F (260°C)
Cast Steel 600 (41.3) 750°F (400°C)

TEMPERATURE RANGES (°F)

0-500

MATERIALS OF CONSTRUCTION

Body ..........oeeennis Bronze ASTM B61-80 UNS C92200
Stem oo 303 St. Stl. ASTM A582 Cond A
DiSC ivviiiineennne, 440C St. Stl. ASTM A276-75 Cond A
Seat ..oovviiiiiies 420 St. Stl. ASTM A276 Cond A
GaSKEL ..o Non-asbestos
BElIOWS ...vie e Bronze
Bulb ..o Bronze ASTM B62-80 UNS C31400

SIZING INFO
PAGE 116

TYPE SP/T
TEMPERATURE SAFETY PILOT

TEMPERATURES to 500°F

g = =

o Bimetallic Thermostat

e Self Contained

e Normally Closed

o Packless Construction

e Fluid, Gas and Vapor Applications
e Strainer Screen Built-in

e Easy in-line Maintenance

TyricAL CONFIGURATIONS

TEMPERATURE REGULATING ...vvvvvneennns ET14SP/T
TEMPERATURE REGULATING .......e.... ET134SP/T

SPECIFICATION

Pilot to be used to insure that pressure regulator will not fail
open. Pilot to be bronze, with stainless steel trim. Pilot to
be normally closed and to employ a bimetallic element that
will ensure that the pilot will fail open. Pilot to be of packless
construction to provide for long service life. Pilot to have a
built in strainer for protection.

Canadian Registration # OC 0591.9C

215/

(549) = o

-82-

1" (35) NPT

TEMPERATURE SAFETY PILOT



TYPE T61, T62, T63, T64

PNEUMATIC TEMPERATURE
CONTROLLER

TEMPERATURES to 350°F

e Bimetallic Thermostat for Fast Response

e Pinpoint Accuracy

e 200°F Adjustable Temperature Range

e Air Consumption - Average .25, Maximum .7
o Adjustable Proportional Band /4-2 psi per 1°F
e Overtemperature Protection

o Air Supply Pressure 30 psi

MODELS

e TYPE T61 for applications where air control signal decreases
as process temperature increases.

e TYPE T62 for applications where air control signal increases
as process temperature increases.

e TYPE T63 for high temperature applications where air control
signal decreases as process temperature increases.

e TYPE T64 for sanitary applications where air control signal
decreases as process temperature increases. Supplied with
IAMD Sanitary Cap.

TyPICAL CONFIGURATIONS

PRESSURE & TEMPERATURE ............... EA85T61

SIZING INFO
PAGE 118

51/2"
(140)

TYPE T61, T62, T63, T64
CONTROLLER
1Y% LBS (.7 KG)

-83 -

TYPE T61, 62, 63, T64
TEMPERATURE PILOT

TYPE T61 PNEUMATIC
TEMPERATURE CONTROLLER

APPLICATION DATA
e Instantaneous Heaters
e Process Applications with wide ranging, fast changing loads

RATINGS (Maximum Inlet Conditions)

Pressure Temperature
PSIG (bar) °F (°C)
250 (17.2) 400 (204)
TEMPERATURE RANGES (°F)

T61, T62, T64 50-250
T63 150-350

SPECIFICATION

The temperature controller shall be of the non-indicating type. It
shall be equipped with 0-30 psi supply and loading gages. The
controller shall have 200°F adjustable range and be equipped
with a bronze bulb as part of its bimetal thermostat. Control
point adjustments to be made by a knob on the temperature
pilot and throttling range shall be adjustable externally with a set
screw wrench. A stainless steel thermostat bulb, preferable in
lieu of a well, is available as an alternate to bronze.

MATERIALS OF CONSTRUCTION

Body.......oevvvnnnn. Bronze ASTM B62-80 UNS C83600

Bulb, Bronze ............... ASTM B140-80 UNS C31400

Bulb, Steel............... 316 St. Stl. ASTM A276 Cond. A

SRAlIS Viton

5] o[ o] IR Brass ASTM B16-80 UNS 36000

SPHNG ettt St. Steel
f2 (13)* /g (3)

NPT

. NPT
T (ég5)*—'
% |

_— 155/g"
(397)
* For T64, this is IAMD Sanitary Cap.

A .



MATERIAL SPECIFICATIONS

0
= FOR MAIN VALVES & PILOTS
< E MAIN VALVE & PiLOT BODIES NuUTS
% (@) Castlron........ccoeevvvinnnnn. ASTM A126 Class B Steel Valves  .................. ASTM A194-79 Grade 2H
|<T: E Cast Carbon Steel............ ASTM A216 WCB Cast Iron Valves............... SAE J995 Grade 2
s (@) Cast Bronze .................. ASTM B61 C92200 STUDS
L
(D,') gTﬁ%LOII:D)IS_éEEEI\II_éEN%SALITY Steel Valves  .................. ASTM A193-79a Grade 2H
Cast Iron Valves............... AISI 12114 Ledloy
.................................... ASTM A285 Grade C
CAP SCREWS
Cast Iron Valves............... SAE J429 Grade 5
COMPONENT
MATERIAL PARTS COMPONENT USAGE
St. Steel C316 Seat Rings 6"-12" E ASTM A743-79 Grade CF-8
St. Steel C420 Seat Rings Upto5"E ASTM A743-79 Grade CA-40
St. Steel Seat Rings C34, D34 ASTM A276-79a AIS| 303 & 304
St. Steel Discs Pilot ASTM A276-79a AIS| 440C
St. Steel Discs 6" & Up, includes parabolic ASTM A276-79a AISI303 & 304
St. Steel Discs Up to 5" ASTMA582-79 AISI 420F
St. Steel Stems All Valves & Pilots ASTM A276-79a AISI 303
St. Steel Stems 750°F E, Bot. GU. VAL. ASTM A564-79 AISI 630 (17-4)
St. Steel Diaphragms All E’s & Pilots ASTM A167 AIS| 301
PRESSURE PILOT DIAPHRAGMS TYPE E MAIN VALVE DIAPHRAGMS
PART NO. | MATERIAL | SIZE USED ON PILOT TYPE VALVE PART NO.
4-01621-0 Brz. 3%" | W, A88, D2 SIZE ST. STL. BRZ. DIA.
4-01623-0 | St.St. | 3%" | D, N, Q, A43, A53 % &2 | 4-01629-1 | 4-01627-0 | 4%
4-07890-0 Brz. 3" | A35, A, A81, SP/P 3/4 4-01662-0 | 4-01660-0 | 5%
4-01626-0 | St. St. 3" | P13, N4, F13, N24 1 4-01632-0 | 4-01630-0 | 5%
4-01627-0 Brz. 4" | A43, A84, A86, A93 1 4-01664-0 | 4-09678-0 | 6%
4-01629-1 | St Stl. 41" | P14, P110, Q43, F14 1 4-01635-0 | 4-01633-0 | 7'
4-01630-0 Brz. 5%" | A53, A5, P95, A85 2 4-01638-0 | 4-09679-0 | 8%
4-01632-0 | St.Stl. | 5%" | A92, P15, A54, F15 22 4-01641-0 | 4-09680-0 9
4-10721-0 Brz. 5% | D5, A35 3 5-02038-0 | 4-09681-0 | 10
4-03927-0 | St. Stl. 59" | Q35, A81, A82 4 5-01647-0 | 4-09682-0 | 13
4-01633-0 Brz. 7Ys" | A73, A70, A75, A87 5 5-01649-0 | 4-09683-0 | 15
4-01635-0 St. St 7y | A73 6 5-01651-0 | 5-09684-0 | 17%
4-09685-0 Brz 4%," | D120, A92, D234 8 5-01653-0 — 20
4-01659-0 | St. Stl. 4" | A54, F46 10 4-02096-0 — 25
12 5-01656-0 — 30
PRESSURE PILOT SPRINGS _ _
DELIVERY | SPRING | WIRE gzs Sr;fri';baesr fglfloilgl ain Valve Diaphragms
PART NO. |PRESSURE | COLOR |DIAMETER | USED ON PILOT TYPE Initial Pressure  # per Set
5-05007-0 1-10 Aluminum 3/16" D5 10 - 250 2
5-05007-0 | 3-20 |Aluminum| 3/16" D, N, N33, Q, N20 250 - 400 3
5-05003-0 | 5-25 |Orange 1/4" D5 400 - 600 4
5-05016-0| 5-25 |Uncolored| 7/32" D120 The Number of Diaphragms per set for
5.05003-0 5. 50 Orange 1/4" D, N, N33, O, Pilots varies with the type and delivery
pressure. Consult factory.
5-05028-0 10-75 | Uncolored| 5/16" D120
5-05005-0 | 10-100 | Green 5/16" D, N, N33, Q, N20
5-05012-0 | 20-150 | Black 11/32" D, N, N33, Q, N20
5-04990-0 | 100-300 | Uncolored 7/16" D2, N2, Q2
5-05030-0 | 40-150 |Uncolored|  3/8" D120
(PENCES -84 -



PILOT

ACCESSORIES




THERMOSTAT BULBS

THERMOSTAT BULBS

FOR USE WITH T14, T124, T134, T52 PILOTS

— 1" NPT (25) e (16) —
]
e 20y — .t
(521)
STYLE NO. 700 —Plain Bulb with 1" Union Connection.

2 - %32 Holes

% (16) -

(486)
STYLE NO. 702-Finned Bulb with Wall Mounting Bracket. For
space heating.

[y 3 - 9s Holes 55 (16)
3% 3BC ‘
)
(476)

STYLE NO. 703-Finned Bulb with Duct Mounting Flange. For
forced warm air heating.

1% NPT
(32 125

27N
(191)
STYLE NO. 704-Plain Short Bulb with 1-1/4" Union Connection.
For installations where depth is limited.

1" NPT (25) % (16)

" T0 ORDER * 21Ys n
(536)

STYLE NO. 706-Plain Bulb with 1" Union Connection and 1/4"
OD Bendable Extension. Dimension “L” must be specified.

o, 2 - % Holes 5s (16) ]_i
(57) 1Y, ] I
(540)

STYLE NO. 708-Plain Bulb with Wall Mounting Bracket. Used
for space heating when dust is a problem.

T "he (11) s (22) 3

[ YT —
(546)

STYLE NO. 711-Bulb Lead Covered. Chemical lead covering
homogeneously bonded to bulb and to lead sheathing on capillary.

55 (16)

3

[ )
I B P Y ETA
(536)
STYLE NO. 712-Plain Bulb with 1/4" OD Bendable Tubing

Cover for Capillary. Used in open tanks or where a mounting
connection is not required.

]

-

| 3 -9%2Holes 5 ,
3% “3BC ey 05

bt (530)
STYLE 713-Plain Bulb with Duct Mounting Flange. For forced
warm air heating when dust is a problem.

— 1% NPT (32) 1(25) 4
b 17 _.h
(432)

STYLE NO. 701-Large Plain Bulb with 1-1/4" Union Connec-
tion. Used on pilots having more than 30 feet of flexible tubing
and with dial thermometer having 20 to 120°F range.

1" NPT (25) 5 (16) -

1
b—E"-T0 ORDER —=t= 21Ys Jf
(536)
STYLE NO 731-Plain Bulb with Adjustable Extension. Used in
oil storage tanks or wherever it is desirable to change position
of bulb. Dimension “E” must be specified.

1Y% (32)-18 THD

21Y, At
(546)

% (16)

STYLE NO. 740-Sanitary Bulb for Milk Heaters. Threaded to
fit standard No. 23A Thermometer Ferrule. Stainless Steel Bulb
and Flexible Tubing.

1" NPT (25) % (16) 4
e 12 . 93 —-h
(305) (238)

STYLE NO. 732-Special Bulb with 12" Adjustable Extension.

THERMOSTAT WELLS

1Y (32)
NPT (29 g L NPT b (19)4 g UNPTRS) 1k @95
. 8% ! T T A - a7 1
(206) (536) (451)

727 WELL-Used with 704 Bulb

728 WELL-Used with 700 and 800 Bulb

729 WELL-Used with 701 and 801 Bulb

- 86 -



PILOT OPTIONS

DiaL THERMOMETER

Any Spence Temperature Pilot can be equipped with a Dial
Thermometer. Pilots with Dial Thermometers are available in
the 20-120°F, 70-170°F, 120-220°F and 170-270°F ranges.

ADJUSTMENT INDICATOR

SPRING CHAMBER

Spence Pressure Pilots can be provided with an
enclosed spring chamber.

DIAL THERMOMETER

ADJUSTMENT INDICATOR

An Adjustment Indicator is a definite convenience where frequent
changes in set point are required. Indexed scale makes it easy to
return to any previous operating point.

_87- LSPENCEZ

PILOT OPTIONS



Applications

Direct Acting

o Bottle Washers
o Steam Tables
 Plating Tanks
o Heating Ducts
o Sterilizers

o Fuel Oil Heaters
o Cooking Vats

o Water Heaters

o Heat Exchangers
o Parts Washers

Reverse Acting

« Induction Furnaces
e Industrial Compressors
» Engine Jacket Cooling

Three Way Acting

o Fire Tube Boilers e Coolers
o Internal Combustion Engine e Filters

SERIES 2000
FEATURES

o Cooling Ducts
o Liquid Chillers
o Fuel Oil Heaters

Stainless Steel Disc

is self aligning to assure accurate
seating, long wear and tight
closure.

Adjusting Key

is conveniently located and
always there when settings
have to be changed.

Galvanized Iron Union Ends
for sturdiness and ease of
installation.

Full Ported and Full Flow
Bronze Valve Body
provides maximum capacity
for each valve size.

Heavy Section Valve Body

is tough, solid, durable and will
withstand severe piping strains
for pressures to 250 psig at 406°F.

5@3 - 88 -

Series 2000
Temperature

Regulator

Pressures To 250 PSIG
Temperatures to 406°F

Positionable Temperature Indicator

(indicating regulators only) may be turned
in direction of easiest reading. Highly accurate
with stainless steel case and bayonet lock ring.

Overtemperature Protection

prevents damage to regulator
from inadvertent overheating.

Thermal System

is heavy duty bronze bellows with bronze
spiral armored copper capillary, copper bulb
and epoxy coated bellows housing.Other line
and bulb materials available.

Extra Long Adjustment Spring

permits adjustment over a wide
range of temperatures.

Packing Assembly

with spring loaded self adjusting

chevron type teflon packing eliminates
the human factor of improper adjustment.

Epoxy Coated Compact
Single Piece Channel Frame
permits installation in tight locations.

Full Scale Adjustment
. makes repeat settings easy and accurate.
n i

|

Double Guided Stainless Steel

Monolithic Disc Assembly
== maintains proper alignment
) of all moving parts.

Stainless Steel Seat Rings

are threaded and bonded to
eliminate any possibility of leakage
through seat ring threads.




DIRECT

OPERATED
VALVES




SERIES 2000 TEMP.
REGULATOR

SERIES 2000 TEMPERATURE REGULATOR
APPLICATION DATA

DIRECT ACTING

e Bottle Washing Machinery
Steam Tables

Plating Tanks

Heating Ducts

Fuel Oil Heaters

e Cooking Vats

REVERSE ACTING

e Induction Furnaces

e Industrial Compressors
e Cold Storage Boxes

e Cooling Ducts

e Engine Jacket Cooling
e Liquid Chillers

e Water Heaters GAS SERVICE
e Heat Exchangers e QOil Treaters
e Parts Washer e Line Heaters
THREE-WAY MIXING e Separators

e Fire Tube Boiler

Glycol Dehydrators
e Internal Combustion Engine e Storage Tanks

VALVE RATINGS

SERIES 2000

TEMPERATURE REGULATOR

SIZES 1/2" - 2"
CONTROLS -25 to 400°F

» Self-actuated

o Two and Three Way Valve Bodies
» Single or Double Seat

o Overtemperature Protection

o Spring Loaded Teflon Chevron Type
Packing Assembly

e Double Guided Stainless Steel Monolithic
Disc Assembly

e Stainless Steel Seat Rings and Disc

o Adjusting Key Attached

e Galvanized Iron Union Ends

 Full Ported and Full Flow Bronze Body
o Copper Bulb with 8' Armored Capillary

MODELS

e Type 2010 — Single Seat, Direct Acting

e Type 2020 — Single Seat, Reverse Acting

e Type 2030 — Double Seat, Direct Acting

e Type 2040 — Double Seat, Reverse Acting

e Type 2050 — Three-way Mixing and Diverting

e Type 2060 — Gas Service-15 psig maximum. If pressure
exceeds 15 psi, a pressure reducing regulator should be
used ahead of the temperature regulator.

OPTIONS

Valve Ends Pressure Temperature
ASME/ANSI PSIG (bar) °F (°C)
Class 250 NPT 250 (17.2) 400 (204)

Canadian Registration # OC 0591.9C

-90 -

e Dial Temperature Gage (Indicating)
e Stainless Steel Bulb

e Stainless Steel Armored Capillary
e Capillary lengths greater than 8’

e Extra Large Bulb

e Union Bushings & Wells



SERIES 2000

TEMPERATURE REGULATOR

SPECIFICATION

The valve shall be self-operated, requiring no external energy source. It shall have single
or double stainless steel seats with double guided monolithic disc assembly for proper
alignment. The valve shall be direct acting (heating) or reverse acting (cooling) and have
two way or three way operation. The packing assembly shall be spring loaded, self
adjusting with chevron type teflon packing. The thermal system line and bulb assembly
shall be partially filled with a liquid/gas combination and in a range selected for fast
response. The valve rating shall be 250 PSIG at 400°F. Body materials shall be bronze.
MODEL 2060 FOR GAS SERVICE ONLY: The valve shall be self-operated, requiring no
external energy source and designed to control process temperature by regulating gas
flow. It shall be normally open and close with increased temperature. “Bubble tight” dead
end shutoff shall be provided by Buna-N vulcanized to disc backing. The packing
assembly shall be spring loaded, self adjusting with chevron type teflon packing. The
thermal system line and bulb assembly shall be partially filed with a liquid/gas
combination and in a range selected for fast response. The valve rating shall be 15 PSIG.
Body materials shall be nodular iron.

MATERIALS OF CONSTRUCTION

ITEM TYPE 2010-2050 TYPE 2060
Body ............ Bronze ASTM B62 C83600......... Ductile Iron ASTM A536 65-45-12
TimM ., Stainless Steel .......ccccoeiiiiiins Buna-N

Packing ......... Teflon oo, Buna-N
Unions............ 0] o Iron

Yoke ............ Steel o, Steel
Cap.ooeevvnnnnn. Aluminum ..., Aluminum

Bellows ......... Bronze ....oooiiiiiii, Bronze

Spring ... Steel i Steel

Capilary ......... COPPEI e Copper
Bulb............... COPPEI e Copper

Armor ............ Bronze ... —

Stem ............ 304 Stainless Steel ................ 304 Stainless Steel
DisC....cccvvveenn. 304 Stainless Steel .................. Buna-N
Seat............... 303 Stainless Steel .................. —

SERIES 2000 TEMP.
REGULATOR

TYPE 2010-2040 DIRECT
& REVERSE ACTING

TYPE 2050 THREE WAY

TYPE 2010-2040 DIRECT & REVERSE ACTING

DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)

Dimensions Shipping
Weight
Size Type No. A B D E Ft (Approx.)
VAL
é (é ' E)' 2010 93/, 8- 51 342 21316 | 8 Ft. 10
1’/2 ’3/4 2020 | (248) (216) (140) (89) (71) (4.5)
72" 2030 12716 934 7316 32 21316 | 8 Ft. 13
3" 2040 | (316) (248) (182) (89) (71) (5.9)
" 12716 934 7316 32 21316 13
1 gg;g (316) | (248) | as2) | 89 | 71) |BTY| (59
" . . 20 (9.1)
13" 2030 127 9332 81516 31 21316 8Ft.| 25(11)
on 2040 (327) (253) (227) (89) (71) 30 (14)

TYPE 2060 GAS SERVICE

TYPE 2050 THREE WAY

DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)

TYPE 2060 GAS SERVICE DIMENSIONS _ Dimensions Weght
inches (mm) AND WEIGHTS pounds (kg) Seel f 8 D At K L _ e
Dimensions . SZ 137 | 9% 3, 8 Ft 35/16 35/ g gg;
size | A B c D Ft S\R/Igigwtg 1 | (852) | (248) | (89) ®4) | 2 Y16 13 (5.9)
7 (Approx.) L] 1480 9% [ 3o | gy A% | ko | T 27
3/2.. 9% | 8% | 5% | 3% |[10Ft.| 8 12" (372) | (253) | (89) ~| (109) | (119) (12)
1 | (248)] (216)| (143)| (89) |3 m)| (3.6) on | 147 | O | 3 | oo | 4% | 4Tk 33
FtSee following pages for standard lengths, ranges, bulb (378) | (253 (89) (106) | (124) (15)
sizes and maximum line lengths. -91 - @



SERIES 2000 TEMPERATURE REGULATOR

o
=
= SELECTION
= O
8%
8 _J DIRECT & REVERSE ACTING & THREE WAY FLOW AND PRESSURE RATINGS psig (bar)
8 8 Single Seat Double Seat Three Wa
Ll L Size e MeCr Flow Max. iypeliimben Flow Max. Flow Max. Difference
= Y ) Coefficient | Upstream ) Coefficient | Upstream Type Coefficient | Between Inlet
nd Direct Reverse Cy Pressure| Direct | Reverse Cy Pressure | Number Cy Pressures*
& 15°C 40
"D 1.00 250
"E 1.80 (17.2) NOT AVAILABLE IN NOT AVAILABLE IN
1"A 3.29 DOUBLE SEAT THREE WAY
200
AWAL
"B 4.29 (13.8)
2 140 140
LT 5.22 9.7) 7.93 5.22 ©9.7)
90 90
3/,
/4T | 2010 2020 6.85 6.2) 10.4 6.85 6.2)
" 65 65
1"T 9.15 (4.5) 2030 2040 12.9 250 2050 9.15 (4.5)
m 40 (17.2) 40
1Ya"T 14.3 (2.8) 20.6 14.3 2.8)
" 30 30
1¥2"T 15.1 (2.1) 24.8 15.1 2.1)
m 20 20
2"T 17.2 (1.4) 33.0 17.2 (L.4)
SIZING INFO
PAGE 95
How to Select Range & Bulb Size RANGES, BULB SIZES & MAXIMUM LINE LENGTHS
e Select a temperature range with the Short Ranges Long Ranges TMax. Maximum
control point in the upper half of the (Gold Spring) (Silver Spring) Bulb Line Over-Temperature
°F € °F € Size Length °F ©
temper‘f"ture_ range. ) . -15t050 | -26t010 | -15t075 | -26t024 | Xlarge | 40Ft. 450 232
e Determine line length required (8" is 4510115 | 7.2t046 | 45t0145 | 7.2t063 | Xlarge | 40Ft. 450 232
standard). 6510140 | 181060 | 6510170 | 181077 Large 1 1SFL | 455 232
e Use line length and temperature X Large | 40 Ft.
range to find correct bulb size in 120 to 200 49 to 93 120 to 230 | 49to 110 Small 40 Ft. 300 149
chart at right. 240t0 310 | 116 to 154 | 240t0 340 | 116to 171 Small 40 Ft. 350 177
EXAMPLE: 280to 375 | 13810 190 | 280 to 415 | 138 to 212 Small 40 Ft. 450 232
Control point: 130°F. tStandard line lengths are 25' and 40".
Temperature range: 65/140°F.
Line length: 15'
SOLUTION:
Bulb size: extra large — G = 159"
J |-_
U _'l
i—
/—*,-‘ M —_1
§ ° .
BULB DIMENSIONS* inches (mm) F — |
- , : A
i U
Bulb Sizes Copper | Stain. Stl.| Coated Plain Union Well (NPT)
Small 133 13Ya 11%s 102 58 s % Yiorl GAS SERVICE BULB & WELL
Large 15%s 15% 13Y4 12%- 1 1 1Ys 1 1 -
(397) | (384) | (337) | (317) | (25) (25) (29) E G Bulb_| well a0
Extra Large 19 18%s 19 16 1 1 1Y 1 8Ya | 7% B2 | Bhe | T e 1
(483) (473) (483) (406) (25) (25) (29) (210)| (187) | (20) | (24) | (195)
6@3 -92-




SERIES 2000 TEMPERATURE REGULATOR

o
=
CODE SELECTION CHART Lll_J DO:
Line & o —
Model Orifice  Inlet — Bulb Range o <
Size Size Style  Mat’l °F o
N D
/l 2 0 1 0 T C-G Q K | n O
1 2 3 4 5 6 7 8 9 =
o
L
Model - Orifice - Inlet Size - Materialt - Range °F - %0}
Position 1, 2, 3 & 4 Position 5 Position 6 Position 8 Position 9
2010 = Single Seat, A C =1/2 Q = Copper Bz Armor 8' A =15/50
Direct Acting B D =3/4 R = Copper Bz Armor 15 B =15/75
2020 = Single Seat, o E =1 N = Copper Bz Armor 25’ C =45/115
Reverse Acting D F =1% P = Copper Bz Armor 40’ D =45/145
2030 = Double Seat, E G =1% T =SS Unarmored 8' E =65/140
Direct Acting T = Standard H =2 V =SS Unarmored 15 F =65/170
2040 = Double Seat, Line & Bulb Style - W =SS Unarmored 25’ J =120/200
Reverse Acting Position 7 X =SS Unarmored 40’ K =120/230
2050 = Three Way G = Indicating Z = Other L =240/310
N = Non-indicating M =240/340
N = 280/375
T For SS Armored Thermal Assembly Material, add (-TV) at the end of the code (ex.: 2010TC-NTH-TV) P =280/415
t Small bulb standard for J-1 range and higher. -
Extra large bulb standard for D range and lower. Z = Other

Large bulb standard for E and F range

Sl § | E—

THERMOWE

LL

gk

UNION BUSHINGS

sij s

Thermowells and union bushings are utilized as separate items and should be specified on separate lines.

-03 -

WELLS UNION BUSHINGS
Cat. | Bulb Inches (mm) Cat. | Bulb Inches (mm)
No. | Size | Material |Bulb Dia.| NPT U Well Dia. No. | Size | Material | Bulb Dia. | NPT
99A S Brass %4 (19) 98A S Brass 3
99B S Brass s 1(25) 10Y> %a 98B S Brass s 1
99G | S [ 3165St.St| (16) %(19) | (267) (19) 98C | S St. St. (16) ¥,
99H S 316 St. St. 1(25) 98D S St. St. 1
99J L Brass 12%(318) 98E | L&X Brass 1 1
99K | X Brass 1 1 16 (406) 1Y 98F | L&X | St St (25) 1
99Q | L | 316St.St.| (25 (25) [12%2(318) (29)
99R X 316 St. St. 16 (406)



RATED STEAM CAPACITY TABLE

Ll
—
om SERIES 2000 TEMPERATURE REGULATOR
o
S |<_E VALVE SIZE SINGLE SEATED VALVES DOUBLE SEATED VALVES
N P Inlet POutIet 1/.C 1.D 1HE 1A 2B A s 1 1Ya 1> 2 A s 1 1Ya 1> 2
wn E Bee| ae DRY SATURATED STEAM—LBS. OF STEAM/HR
Ll
= — UP t0
o O| 5 |ofevac| 12 30 53 97 130 155 200 270 420 450 510 | 235 305 380 610 735 975
0 < §"HGVAC.| 11 20 52 95 125 150 195 265 415 440 500 | 230 300 375 600 720 960
h o 2 8 21 38 70 90 110 145 195 305 320 365 | 170 220 275 440 525 700
UP to
S 10 |®HeVac.| 15 35 65 120 160 195 255 340 530 565 635 | 205 385 480 765 920 1220
3 13 33 60 110 145 175 230 305 480 510 575 | 265 345 430 690 830 1100
7 10 24 44 80 105 125 165 220 345 370 415 | 190 250 310 500 600 800
UPto4 | 21 52 95 170 225 270 355 475 745 790 895 | 415 540 670 1070 1290 1720
20 10 19 47 85 155 200 245 325 430 675 715 810 | 375 490 610 970 1170 1550
15 15 37 66 120 155 190 250 335 525 555 630 | 290 380 470 755 910 1200
WPtol0 | 27 67 120 220 290 350 460 615 960 1020 530 695 865 1380 1660 2210
30 15 25 63 115 210 270 330 435 580 905 960 500 660 815 1300 1570 2090
% 17 42 75 140 180 220 290 385 605 640 335 440 545 870 1050 1390
UPtol5 | 33 82 150 270 350 430 560 750 1170 650 885 1060 1690 2030 2710
40 20 32 79 140 260 340 415 540 725 1130 625 820 1020 1630 1960 2610
30 25 63 115 210 270 330 435 580 905 505 660 820 1300 1570 2090
UPto20 | 39 97 175 320 415 505 665 890 770 1010 1250 2000 2400 3200
50 30 3 90 160 295 385 470 615 820 710 935 1150 1850 2220 2960
40 28 70 125 230 300 365 480 640 555 730 905 1440 1740 2310
UPto25 | 45 112 200 370 480 585 770 1020 890 1160 1440 2310 2780 3700
60 30 44 110 1908 360 470 575 755 1000 870 1140 1410 2260 2720 3620
50 30 75 135 250 325 400 525 700 605 795 985 1570 1890 2520
P30 | 51 127 230 420 545 665 870 1010 1320 1640 2610 3150 4190
70 40 49 122 220 400 520 635 830 965 1260 1570 2500 3010 4010
60 33 82 150 270 350 430 560 650 855 1060 1690 2030 2700
UPto35 | 57 140 255 465 610 740 975 1120 1470 1830 2920 3520 4690
80 50 53 130 240 435 565 690 905 1050 1370 1705 2720 3280 4360
70 35 85 155 285 375 455 600 690 910 1120 1800 2160 2880
UPtodl | 65 155 285 515 675 820 1070 1240 1630 2020 3230 3890 5180
90 60 57 140 255 465 610 740 975 1120 1470 1830 2790 3520 4680
90 35 90 165 305 395 480 630 730 960 1190 1900 2290 3040
UPtod6 | 70 170 310 565 740 _ 900 1360 1790 2220 3540 4260 5680
100 | e 65 165 295 540 705 855 1300 1700 2110 3380 4060 5410
90 40 95 175 320 415 505 770 1010 1250 2000 2400 3200
W5 | 75 185 335 615 800 975 1480 1040 2410 3850 4640 6170
110| 7 70 175 315 575 750 910 1380 1810 2250 3590 4330 5760
90 55 135 245 450 590 715 1000 1430 1770 2830 3400 4530
UPto57 | 80 200 365 665 865 1050 1600 2100 2600 4160 5010 6670
120 | = 75 185 330 605 790 965 1460 1920 2380 3800 4580 6090
100 55 145 260 475 615 750 1140 1490 1850 2960 3560 4740
UPt62 | 85 215 390 715 930 1130 1720 2250 2800 4470 5380 7160
130 | "= 80 205 370 680 885 1080 1630 2140 2660 4250 5120 6810
110 60 150 270 495 645 780 1100 1560 1930 3080 3710 4940
UPto68 | 95 230 420 765 995 1215 1840 2410 2990 4780 5750 7660
140 | "« 85 215 390 715 930 1130 1720 2250 2800 4470 5380 7160
120 60 155 280 510 670 815 1230 1620 2010 3210 3860 5140
UPto72 | 100 245 445 815 1060 1960 2570 3180 5090 6120 8150
150 | " w 95 240 430 780 1020 1880 2470 3060 4900 5890 7840
120 75 190 345 625 820 1510 1980 2460 3930 4730 6290
UPto78 | 105 260 470 860 1120 2080 2720 3380 5400 6500 8650
160| 10 | 100 250 450 820 1070 1970 2590 3210 5120 6170 8210
140 65 165 300 550 715 1320 1730 2150 3440 4140 5500
UPt083 | 110 275 500 810 1190 2190 2880 3570 5700 6870 9140
170| w0 | 105 270 485 885 1150 2130 2790 3470 5540 6660 8870
140 80 205 370 670 875 1620 2120 2630 4210 5070 6740
UPt089 | 115 290 525 960 1250 2310 3030 3760 6010 7240 9640
180 | 120 |110 270 485 890 1150 2140 2800 3480 5550 6690 8900
160 70 175 320 585 760 1400 1840 2290 3650 4400 5850
UPto% | 125 305 555 1010 1310 2430 3190 3960 6320 7610 10100
190 | 120 | 115 200 525 960 1250 2310 3030 3760 6000 7220 9610
160 85 215 390 715 930 1720 2260 2800 4470 5380 7160
UPto100 | 130 320 580 1060 1380 2550 3350 4150 6630 7980 10600
200 120 | 125 310 560 1020 1330 2470 3240 4010 6410 7720 10300
180 75 185 335 615 805 1480 1040 2410 3850 4640 6180
UPto105 | 135 335 605 1110 2670 3500 4350 6940 8360 11100
210 120 | 130 330 595 1080 2620 3430 4260 6800 8190 10900
180 90 230 415 755 1820 2380 2960 4720 5680 7560
UPto110 | 140 350 635 1160 2790 3660 4540 7250 8730 11600
220 w10 | 135 335 600 1100 2640 3470 4300 6870 8270 11000
200 80 195 355 645 1560 2040 2530 4050 4870 6480
UPtoll5 | 145 365 660 1210 2910 3810 4730 7560 9100 12100
230 | w10 | 140 355 635 1160 2800 3680 4560 7290 8780 11700
200 95 240 435 790 1910 2500 3100 4960 5970 7940
UPto120 | 155 380 690 1250 3030 3970 4930 7870 9470 12600
240 | 160 | 140 355 640 1160 2810 3690 4570 7300 8790 11700
20 | 110 280 500 915 2200 2890 3580 5720 6890 9170
UPto126 | 160 395 715 1300 3150 4130 5120 8180 9840 13100
250 | 160 | 150 375 675 1240 2980 3910 4850 7750 9330 12400
20 | 100 250 455 830 1990 2620 3240 5180 6240 8300
LSPENCES S04




SIZING SERIES 2000 TEMPERATURE REGULATORS

EXAMPLE FOR HEATING SERVICE

The maximum anticipated flow requirements for
a regulator on heating service is 500 Ibs. of
steam per hour. The unit steam pressure is 50
psig and the downstream pressure is essentially
zero because the steam downstream is dis-
charged into an open drain.

ANSWER: Locate 50 psi on the inlet pressure
scale on the left side of the Series 2000 Capacity
Chart. Choose the outlet pressure line “up to 20”
psig because the downstream pressure is
essentially zero. Follow the “up to 20” outlet
pressure line until you come to the value closest
to 500 Ibs. of steam per hour (in this case, 505).
Read upward to the valve size and we see that
the 2" single seated valve is the correct size. To
size for three-way valves, use single seated
capacities 2" through 2" size.

NOTE: FORMULAS FOR EXACT CALCULATIONS.
If the outlet pressure is equal to or less than
53% of the absolute inlet pressure:

Q (Ibs steam/hr) = 1.5 X C,, X inlet pressure (psia)

If the outlet pressure is greater than 53% of the
absolute inlet pressure:

Q (lbs steam/hr) = 3 X C,, X v pressure drop (psi) X
outlet pressure (psia)

STEAM FLOW REQUIREMENTS

PERFORMANCE VARIABLE

30°F span from fully open to fully closed

Oversized valve can provide narrower spans—Consult Factory

STEAM FLOW REQUIREMENTS

CAPACITY CHART SEE PAGE 94 I

SIZING SERIES 2000
REGULATORS

GALLONS OF WATER HEATED PER HOUR
Tg?;g' 25 50 75 100 150 200 300 400 500 750 1000
°F LBS. OF STEAM PER HOUR
10 | 2 4 6 8 12 17 25 33 4 63 83
20 | 4 8 12 17 25 33 50 67 83 120 167
30 | 6 12 19 25 37 50 70 100 120 190 250
40 | 9 17 25 33 50 66 100 130 170 250 330
50 | 11 21 31 42 63 84 125 170 210 310 420
60 | 13 25 37 50 75 100 150 200 250 370 500
80 | 17 33 50 67 100 130 200 270 330 500 670
100 | 21 42 63 83 120 170 250 330 420 630 830
120 | 25 50 75 100 150 200 300 400 500 750 1000
140 | 29 58 88 117 175 230 350 470 580 880 1170
160 | 33 66 100 133 200 270 400 530 660 1000 1330

RATED WATER CAPACITY TABLE

Use the top chart on this page to determine the SINGLE SEATED VALVES DOUBLE SEATED VALVES
pounds of steam per hour required to raise the PSIG| 2 % 1 1Y 1% 2 i, A 1 1Y, 1Y, 2
temperature in tank of known capacity to the Diff.

required temperature. Determine the rise in temp- Press. WATER FLOW-U.S. GALLONS PER MINUTE

erature (control temp. - room temp.) on the left 5 |12 15 20 32 34 38 | 18 23 29 468 55 74
e e oo |20 17 22 20 45 w0 54 [ m &1 s 1o i0d
of water to be heated. Use the Ibs. steam/hr. 15 120 27 35 55 59 67|31 40 S0 80 96 128
figure in the chart on the opposite page to deter- 20 |23 31 41 64 68 77 |35 47 58 92 111 148
Formula for converting the length, width and 30 |29 38 50 78 83 43 57 71 113 136 181
depth of solutions (all measured in feet) to 40 (33 43 58 90 50 66 82 130 157 209
gallons of solution: Gallons=7.48 x length x 50 |37 48 65 56 74 91 146 175 233
width x depth. 60 [40 53 71 61 81 100 160 192 256
EXAMPLE FOR COOLING SERVICE 70 |44 57 66 87 108 172 207 276
Find the correct regulator valve size that will feed 80 |47 61 71 93 115 184 222 295
a compressor intercooler that requires 100 gallons 90 |50 65 75 99 122 195 235 313
of water per minute under maximum operating 100 |52 79 104 129 206 248 330
co_nditions. The supply (inlet) pressure (P1) is 60 110 | 55 83 109 135 216 260 346
psi and the downstream pressure (P2) under 7355 57 87 114 141 226 272 361
maximum flow (_:ondltlons is 20 psi. The 20 psi 130 160 90 119 147 235 283 376
pressure is required to force the full flow of water

through the compressor’s cooling system. Inlet 140 | 62 94 123 153 244 293 390
pressure must not exceed maximum upstream 150 97 127 158 252 304 404
pressure, per the Series 2000 Temperature Regu- 160 100 132 163 261 314 417
lator Product Pages. 170 103 136 168 269 323 430
ANSWER: The pressure drop permitted across 180 106 140 173 276 333 443
the regulator is P1 minus P2 (40 psi). In the 190 109 143 178 284 342 455
Water Capacity Table (right), locate 40 psi in the 200 112 147 182 291 351 467
highest value (in this case, 130 GPM). The chart et 118 154 191 306 368 489
indicates that a 1%" double seated valve is 230 120 158 196 312 376 500
required. To size 3-way valve, use single seated 240 123 161 200 319 384 511
capacities ¥>" through 2" size. 250 125 164 204 326 392 522



D50 PRESSURE
REDUCING VALVE

TYPE D50 DIRECT ACTING
PRESSURE REDUCING VALVE

APPLICATION DATA

TYPE D50
PRESSURE REDUCING VALVE

PRESSURES to 300 PSIG at 420°F

« Direct Acting
o Steam, Water or Gas

e Spherical Seating Surface on Floating
Stainless Steel Disc for Tight Shutoff

e Four Spring Ranges
¢ Integral Stainless Steel Strainer
e ANSI/FCI 70-2 Class IV Shutoff

OPTIONS

e Teflon® Disc for Dead-end Service for Liquid and Gas

Installation Tip: Add Uniflex Pipe Coupling for ease of maintenance
SEE PAGE 374

e Steam Irons

e Autoclaves

e Laundry Mangles
e Single Radiators
e Steam Tables

e Vulcanizers

VALVE RATINGS

Body Material

Pressure  Temperature
PSIG (bar) °F (°C)

WITH ST. STL. DISC
Cast Iron

Bronze

Stainless Steel

WITH TEFLON® DISC
All

SPRING RANGES

200 (13.8) @ 400 (204.4)
300 (21.0) @ 430 (215.6)
300 (21.0) @ 420 (215.6)

300 (21.0) @ 300 (148.9)
200 (13.8) @ 400 (204.4)

3-15 All Sizes
10-50 Y-1Ys"
25-80 Y»-1Y4"

75-140 -1
30-100 1%-2"
10-40 1Y%-2"

Canadian Registration # OC 0591.9C

SIZING INFO
PAGE 135

==
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RATED FLOW COEFFICIENTS (Cv)

VALVE SIZE
/2 a 1 1Y/4 11/> 2
2.2 3.3 4.9 50 | 10.1 | 10.8




TYPE D50
PRESSURE REDUCING VALVE

SPECIFICATION

The valve shall be self operated, requiring no external energy
source. The valve shall operate quickly and provide dead end shut-
off. The body materials and rating shall be cast iron for 200 psig
and 400°F, Bronze or Stainless Steel for 300 psi and 420°F.
Valve trim material is to be stainless steel. Valve to have a stan-
dard aspirator to allow for adjustment of operation.

MATERIALS OF CONSTRUCTION

Body, CastIron ..........ccccvveiieinnnnne. ASTM 126 CI. B
Body, Bronze .................. ASTM B61-80 UNS C92200
Body, St. Stl.....ooiii ASTM 743 CF-8M
Stem 304 St. St ASTM 276 Cond. A
DiSC.uiiviiiiiiiiiiiiiee, 316 St. Stl. ASTM 276 Cond. A
Seat ....ooooiiiii 304 St. St ASTM 276 Cond. A
GaASKET ..t Teflon
Diaphragm .................. 304 St. Stl ASTM 276 Cond. A
SPHNG et 302 St. Stl.

-97 -

40>

TYPE D50 DIRECT ACTING

PRESSURE REDUCING VALVE

DIMENSIONS inches (mm)
AND WEIGHTS pounds (kg)

D50 PRESSURE
REDUCING VALVE

Body Size Dimensions, Inches Weight
Mat’l. A B C D (Ibs.)
ClL&. | Y% 45[g 13 67/s 6 12
Brz |@3.19 | @43 | @y | arm) | as2 | 65
C.l. 1, 1Ya 5% 2 TYa 7Y 19
2532 | @3 | sy | @ | @y | @6
C.l 1Y, 2 6% 234 11> 9 30
38,510 | s | 7o) | o2 | e29) | (136
St. Stl. i 5 1% 5> 47/s 8
@w | wn | ey | wo | e | ©e
St. Stl. 3a, 1 5% 2Ya 62 i 22
(19, 25)| (143) (57) (165) | (191) (10)




N6 DIFFERENTIAL
PRESSURE VALVE

TYPE N6

DIFFERENTIAL PRESSURE
VALVE

SIZES 3/4" - 2"
PRESSURES to 250 PSIG at 350°F

o Maintains Constant Differential Pressure
o Stainless Steel Valve Trim

e High Temperature Sealing Ring

e Polished Stainless Steel Piston

o ANSI/FCI 70-2 Class IV Shutoff

RATED FLOW COEFFICIENTS (Cv)

VALVE SIZE
3a 1 1Y4 | 1Y> 2 21/
53 9.2 143 | 20.8 | 375 60

TYPE N6 DIFFERENTIAL PRESSURE VALVE

APPLICATION DATA

e Maintain Pump Discharge Pressure
e Pump Bypass Valve

e Boiler Feedwater Valve

VALVE RATINGS

Valve Ends Pressure Temperature
ASME/ANSI PSIG (bar) °F (°C)
B16.4 Class 250 NPT 250 (17.2) @ 350 (176.7)

B16.1 Class 250 Flanged 250 (17.2) @ 350 (176.7)

SPRING RANGES (Differential Pressure, psi)
5-50 100-200
40-125

Canadian Registration # OC 0591.9C

Installation Tip: Add Uniflex Pipe Coupling for ease of maintenance
SEE PAGE 374

SIZING INFO
PAGE 108

-08 -



TYPE N6
DIFFERENTIAL PRESSURE VALVE

SPECIFICATIONS

Valve to maintain pump discharge pressure at a constant
differential. Valve to be suitable for 250 psig and 350°F. Body to
be of cast iron. Trim to be stainless steel. Spring to be enclosed
to prevent contamination. Adjusting screw shall be protected by
cap and to be easily accessible. Piston and disc to be balanced
construction.

MATERIALS OF CONSTRUCTION

Body, CastIron ..........cccoiveiieninnnn. ASTM 126 C. B
Body, Carbon Steel..................... ASTM 216 Gr. WCB
Stem 303 St. Stl. ASTM 582 Cond. A
DiSC..civiiieeiiie i 420 St. Stl. ASTM 276 Cond. A
SeatRing ..........ooeee. 420 St. Stl. ASTM 276 Cond. A
Piston .........coovvies 303 St. Stl. ASTM 582 Cond. A
Sealing RiNG....oe v Viton
GasKet ..o Graphite
SPHNG et St. Stl. 17-4

-99 -

N6 DIFFERENTIAL
PRESSURE VALVE

ot — 7 — el

- 3 A LS.

TYPE N6 DIFFERENTIAL PRESSURE VALVE

DIMENSIONS inches (mm) AND WEIGHTS pounds (kg)

A APPROX. WT.
SIZE ANSI | ANSI B C D ANSI | ANSI
NPT 250 NPT 250
3fa 43 — 234 72 3 10 —
(19) (121) — (70) (190) (76) (4.5) —
1 5% — 3 8% 3% 12 —
(25) (137) — 76) | 16 | ©2 (5.5) —
1Ya 6Y> — 3% 9% 3’ 19 —
32) (165) — ©) | @38 | ©8 8.6) —
1> Y4 — 3% 107 44 26 —
(38) (184) — ) | 76 | @we | @2 —
2 72 — 43[g 117 47 39 —
(51) (191) — (111) (302) (124) (18) —
2Y> — 10 43> 143 5% — 74
(64) — (254) (114) (365) (136) — (34)




D & D2 PRESSURE
REDUCING VALVE

APPLICATION DATA

e Pressure Regulating for Steam Distribution

e Regulating for Fluid, Gas and Vapor Process Control
e Processes with Small, Relatively Steady Flow Rates

VALVE RATINGS

Pressure Temperature
Construction PSIG (bar) °F (°C)
Cast Iron 250 (17.2) @ 400 (204)
Cast Steel 600 (41.4) @ 750 (400)

SPRING PRESSURE RANGES (PSIG)

TYPE D TYPE D2
3-20 100-300
5-50

10-100
20-150

Canadian Registration # OC 0591.9C

Installation Tip: Add Uniflex Pipe Coupling for ease of maintenance
SEE PAGE 374
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TYPED & D2

DIFFERENTIAL PRESSURE
VALVE

SIZES 14" - 172"
PRESSURES to 600 PSIG at 750°F

o Self-contained

o Direct Operated

e Normally Open

e Packless Construction

o Accurate Regulation Unaffected by
Service Conditions

o Easy In-line Maintenance

o Five Spring Ranges for Improved Control

o Utilizes Many Standard D/D2 Pilot
Components

MODELS

e TYPE D VALVE — 1 PSI control of delivery pressure
between 3 and 150 PSI

e TYPE D2 VALVE — +2 PSI control of delivery pressure
between 100 and 300 PSI

OPTIONS
e Enclosed Spring Chamber e Adjusting Handwheel
e Composition Disc e Locking Device

e Wall Bracket

TyrPiCAL CONFIGURATIONS

PRESSURE REDUCING ........cvvvenne Type D VALVE

PRESSURE REDUCING ............... TyrPe D2 VALVE



TYPE D & D2

DIFFERENTIAL PRESSURE VALVE

SPECIFICATION

The Valve shall be of normally open design with packless
construction. A strainer Screen shall be built into the valve inlet.
The valve shall be single- seated, spring loaded and diaphragm

actuated.

MATERIALS OF CONSTRUCTION

il
il

%

D & D2 PRESSURE
REDUCING VALVE

Body, CastIron ............ccveeveiinnen. ASTM A126 CI B

Body, Cast Steel ..................... ASTM A216 GR. WCB

Stem 303 St. Stl. ASTM A582 COND A R >

D] o 440 St. St. ASTM A276-75 COND A == (172)
Seat ....oooiiiiin, 420 St. Stl ASTM A276 COND A

Gasket ..o Non-Asbestos

Diaphragm .........ccooeviinenes 301 St. Stl. MIL-5-5059C

SPING et Inconel

l———— 45/ —_—

D VALVE
7.3 LBS.
(3.3 KG)

13/4
(45)

- la—3|

D2 VALVE
10.6 LBS.
(4.8 KG)

-101 - @?



TYPE D34

WATER PRESSURE
REDUCING VALVE

SIZES 1" - 6"
PRESSURES to 200 PSIG at 200°F

o Self-contained
e Closes Tight on Dead-end Shutoff
» Fast Acting for Rapid Changes in Flow

o Sediment Settles away from Control Ports
when Installed Horizontally

e ANSI/FCI 70-2 Class VI Shutoff

D34 PRESSURE VALVE

TYPE D34
WATER PRESSURE REDUCING VALVE

APPLICATION DATA

e Dead-end water service where flow is intermittent and
changes rapidly

e Flushometers

e Snap cocks

VALVE RATINGS

Valve Ends Pressure  Temperature
ASME/ANSI PSIG (bar) °F (°C)
CAST IRON

B16.4 Class 250 NPT 200 (13.8) @ 200 (93)

B16.1 Class 125 Flanged 165 (11.4) @ 200 (93)
B16.1 Class 250 Flanged 200 (13.8) @ 200 (93)

SPRING RANGES (psi)
10-40 30-80

Canadian Registration # OC 0591.9C

Installation Tip: Add Uniflex Pipe Coupling for ease of maintenance
SEE PAGE 374

SIZING INFO
PAGE 108 RATED FLOW COEFFICIENTS (Cv)
VALVE SIZE
1 | 1Ys (1% | 2 | 2% | 3 4 5 6
Cv 33 | 75 [104 | 144 | 216 | 32 | 52 | 84 | 118

5@3 -102 -



TYPE D34

WATER PRESSURE
REDUCING VALVE

SPECIFICATION

The Valve shall be adjustable, direct operated, packless,
diaphragm actuated, balanced and single seated.The valve shall
close tight on dead end shutoff and shall maintain a discharge
pressure which will not vary more than 1 psig for each 10 psig
inlet pressure variation. Delivery pressure variations from zero
flow to rated flow shall not exceed 15% of the maximum spring
pressure rating. The valve shall be suitable for 200°F service
temperature.

Valve body shall be cast iron. Sizes 2-1/2" and larger shall have
flanged ends. Trim shall be stainless steel. Valve shall be
equipped with a reversible composition disc and diaphragms and
discs shall be nitrile. All working parts shall be easily accessible
without removal of valve from the line.

MATERIALS OF CONSTRUCTION

Body.....ovvviiiiii Cast Iron ASTM 126 CIl. B
Stem 303 St. Stl. ASTM 582 Cond. A
DiSC.cvivniiie e 304 st. Stl. ASTM 276 Cond. A
Seat ..o 304 st. Stl. ASTM 276 Cond. A
GaSKet ...coei i Non-asbestos
Diaphragm ... Hycar
SPING e Steel

«—— D ——>

- @

TYPE D34
WATER PRESSURE REDUCING VALVE

DIMENSIONS inches (mm)

AND WEIGHTS pounds (kg)

FACE TO FACE OTHER DIMENSIONS
A APPROX. WT.
SIZE ANSI | ANSI | ANSI B C D ANSI | ANSI | ANSI
NPT 125 250 NPT 125 250
1 5% — — 3% 12Ys 5% 22 — —
(25) (136) — — ©6) | @08 | o | (o — —
1Y 6% — — 3% 12Y> 5% 24 — —
(32) (165) — — ©) | @16) | @0 | @ — —
1> T4 — — 44 13%s 6 34 — —
(38) (184) — — 108) | (3s0 | @s2) | (5 — —
2 72 82 9 45g 1434 6% 44 51 57
(51) 1) | @18 | @28 | @wn | @5 | @y | o (23) (26)
21> — 9% 10 5% 18% 8 — 78 89
(64) — (238) (254) (140) (476) (203) — (35) (40)
3 — 10 103 6 213 9 — 108 128
(76) — ©54) | (273 | @52 | 552 | (229) — (49) (58)
4 — 117 12Y> 6% 26%s 11Ys — 198 225
(102) — @02) | 18 | (68 | 676) | (283 — ©0) | (102)
5 — 13% 14, 78 33Ys 14Y, — 352 394
(127) — @346) | (268) | (194) | @41 | @362 — | @eo | @52
6 — 15Y 16 9Ys 3578 16 — 500 550
(152) — (384) | (406) (232) | (911) (406) — (227) (250)
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D36 WATER PRESSURE
REDUCING VALVE

"l
[}
L
L §
L3
L
L

TYPE D36
WATER PRESSURE REDUCING VALVE

APPLICATION DATA

e Liquid pressure reduction in industrial, commercial and
domestic applications

VALVE RATINGS

Valve Ends
ASME/ANSI

CAST BRONZE
B16.15 Class 250 NPT

Pressure
PSIG (bar)

Temperature
°F (°C)

300 (21.0) @ 160 (71)

SPRING RANGES (psi)
10-35
25-75

75-100

Canadian Registration # OC 0591.9C

Installation Tip: Add Uniflex Pipe Coupling for ease of maintenance
SEE PAGE 374

SIZING INFO
PAGE 108
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TYPE D36
WATER PRESSURE

REDUCING VALVE

SIZES 1/2" - 2"
PRESSURES to 300 PSIG at 160°F

» High Capacity

» Sensitive Spring and Large Diaphragm
Area for Accurate Pressure Control

o Renewable Stainless Steel Single Seat
o Watertight Cage Assembly
o Soft Seat for Tight Shutoff

e Quiet Operation due to Opening in
Direction of Flow

o ANSI/FCI 70-2 Class VI Shutoff

OPTIONS

e Strainer and nipple

RATED FLOW COEFFICIENTS (Cv)

VALVE SIZE
/2 3a 1 13/4 11/> 2
25 3.6 5 9 14 17




TYPE D36
WATER PRESSURE

REDUCING VALVE

SPECIFICATION

Valve shall be self operated requiring no external energy source.
Valve shall have a bronze body and stainless steel renewable
seat. Diaphragm shall be suitable for water service. Valve rated
to 300 psi at 160°F. Disc to be removable without disassembly
of the valve. Valve to meet A.S.S.E. Standard 1003, Southern
Standard Plumbing Code and I. A. P. M O. Military Standard MIL-
V-1846A Type I. City of Los Angeles and W.P.O.A. Uniform
Plumbing Code.

MATERIALS OF CONSTRUCTION

Body ......ceeeiiinns Bronze ASTM B61-80 UNS C92200
Stem ... Bronze ASTM B61-80 UNS C92200
DISC it Buna N
Seat ..o 304 St. Stl ASTM 276 Cond. A
GasKel ... Nylatron-GS
Diaphragm ... Buna N
SPING e 302 St. Stl.
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TYPE D36
WATER PRESSURE REDUCING VALVE

DIMENSIONS inches (mm)
AND WEIGHTS pounds (kg)

Size Dimensions, Inches Weight
A B C (Ibs.)
2 44 2 6Y4 5.25
(13) ws) | s | @9 | 4
3a 44 2 6Y4 5.25
(19) ws) | s | @9 | @4
1 434 2Ys 6% 8
25) wy | 4 | s | @5
1Y4 5 2% 6% 10
(32) (127) (70) (2712) 4.4)
1Y> 6% 2% 97/s 20
38) ary | o | esy | e
2 8 3Ya 1034 33
(51) 203 | ©) | @73 | @5

D36 WATER PRESSURE
REDUCING VALVE
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REGULATOR

SIZING




SIZING MAIN VALVES

DEFINITIONS RELATING TO REGULATOR CAPACITY

The capacities contained in this bulletin are based on a specific
level of performance by the regulator. The measure of perform-
ance is accuracy of regulation, also known as offset or deviation.
Each table is appended with a footnote indicating the accuracy
of regulation obtainable at the rated capacities listed.

Pertinent terms involved in the determination of accuracy of
regulation and rated capacity are defined as follows:

* REGULATED VARIABLE is the controlled condition of the
fluid either (1) flowing through a regulator or (2) in a process
served by a regulator. Reduced pressure, back pressure and
differential pressure are the typical regulated variables to be
dealt with in this instance. Other cases, such as vapor pressure
produced by a steam-heated vapor generator, will be found.

* MINIMUM CONTROLLED FLOW is the lowest flow at which
a steady condition of fluid pressure can be maintained. Any
further reduction of flow produces a noticeable deviation of the
regulated pressure toward dead-end shut off. For convenience,

minimum controlled flow is often considered as being at 5% of
rated capacity.

* SET POINT is the value of the regulated pressure at minimum
controlled flow.

* RATED CAPACITY of a pressure regulator pertains to specified
inlet and outlet conditions and is the rate of flow through the
regulator, guaranteed by the manufacturer, when the regulated
pressure deviates no more than a specified number of psi from
the set pressure at minimum controlled flow.

* ACCURACY OF REGULATION is the amount by which the
regulated pressure deviates from set point at minimum
controlled flow as the flow through the regulator is gradually
increased from minimum to rated capacity.

* LOCK-UP is the increase from set value due to dead end shut-off.

* Adapted from “Definitions of Regulator Capacities”, Standard
No. FCI 58-1, published by Fluid Controls Institute, Inc.

50 l I

[

TYPICAL REGULATION CURVE
40 SPENCE TYPE ED
INLET PRESSURE 100 psi

30

20

REDUCED PRESSURE - psi

10

0 10 20 30 40 50

60 70 80 90 100 110

FLOW - PERCENT

TypicaL REGULATION CURVE

The performance characteristic of a Spence Pressure Regulator
is shown above. Using this curve to illustrate several terms of
reference, the following facts are evident:

REGULATED VARIABLE REDUCED PRESSURE

Minimum Controlled FIOW..............ccccvveieeinnne. 4%
Set POIN ... 25.0
Reduced Pressure at Rated (100%) Flow ...22.5 psi
Accuracy of Regulation, psi ..........c..cceueenee 2.5 psi
Accuracy of Regulation, % of set pressure ...... 10%

The slight slope of the curve establishes a definite relationship
between flow and regulated pressure. Note that 1 psi accuracy
of regulation is obtainable at 95% of rated flow.

For back pressure regulation, or differential where the regulator
opens on increasing differential, the characteristic curve would lie
opposite to that shown. It would slope upward with flow increase
because a positive deviation is required to cancel valve opening.

NOTES ON USE OF TABLES

The lowest reduced pressures are approximate critical pressures.
No appreciable increase in flow can be obtained at lower pressures.

Downstream pipe size should be enlarged at regulator outlet to
approximately equalize pipe velocities before and after the
reduction. The Steam Capacity Tables are useful for determining
steam pipe sizes and regulator size at any desired lower velocity
level.

Reduced Seats—Spence Regulators are available with a choice
of seat sizes called Full and Normal Ports. There is a capacity
table for each port with standard plugs. The Cv Valve Coefficients
shown on the back page, indicate where 75% and 50%
parabolic plugs are available. For a given pressure drop, rated
flows with various ports and plugs in the same size body may be
compared. Thus, valve and port size may be selected to limit
velocities entering and leaving the regulator. Lower velocities
mean a greater proportion of the pressure drop occurs at the
valve seat, where it belongs, rather than in the body outlet and
connected piping.

Capacity ratings apply to Spence Regulators with Type D, N and
Q Pilots which are spring loaded and have 3% inch diaphragms.
Other pilots having greater or lesser sensitivity will provide
proportionally greater or less accuracy of regulation.
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PLANNING MAIN VALVE INSTALLATION

PLANNING THE INSTALLATION
Locate the valve in a straight run of horizontal pipe. See Fig. 1.

Allow headroom above the valve for access through the blind
flange. Provide clearance for stem withdrawal underneath.

Prevent water hammer and erratic operation by installing
traps to provide proper drainage before and after the valve,
and before secondary PRV or control valve.

Avoid damaging affects of scale and dirt in pipe lines by
using a strainer as shown in Fig. 1 .

Provide a 3-valve by-pass to facilitate inspection without
interrupting service.

To eliminate excessive noise and erratic regulation with
steam and other compressible fluids enlarge the delivery
pipe size to effect a reasonable flow velocity at the reduced
pressure. A tapered transition is recommended. If possible,
avoid a sharp turn close to the regulator outlet and a bull-
headed tee connection to the low pressure main.

Install initial and delivery pressure gauges to indicate
performance. If the pressure rating of the delivery system or
connected equipment is less than the initial steam pressure,
provide a safety valve.

CONTROL PIPE

Use 1/4” pipe for this line which connects the pilot diaphragm
chamber to the desired point of pressure control. See Fig. 1.

Take the control at a point of minimum turbulence. Avoid
control immediately at the valve outlet or after a turn. When
the delivery pipe expands in size select a spot at least 4 pipe
diameters beyond the point of enlargement.

Pitch away from pilot to avoid erratic operation and fouling.
Eliminate water pockets.

Locate delivery pressure gauge in control pipe to show
pressure actually reaching pilot diaphragm.

10.

DESIGN GUIDELINES TO MINIMIZE NOISE

Size the regulator to provide a maximum inlet velocity of
about 10,000 FPM.

Determine the regulator outlet velocity. if it would exceed
30,000 FPM, use a Spence muffling orifice or a second stage
regulator.

Expand regulator outlet piping to limit discharge line velocity
to about 10,000 FPM.

Avoid abrupt changes in pipe size. Limit pipe diameter
changes to two pipe sizes per stage of expansion. Do not
use eccentric reducers.

Directional changes in downstream piping should be made
only after the line size has been increased. Use long radius
fittings; avoid bull-head tee connection.

Provide as much straight run of pipe on both sides of
regulator as possible:

a - 10 pipe diameters minimum to the inlet.

b - 20 pipe diameters minimum of expanded line size from
the outlet.

Size all piping components, including strainer and stop valves
for a maximum flow velocity of about 10,000 FPM (Exception:
An outlet stop valve mounted at the regulator outlet should
be equal in size to the regulator). In areas where low sound
levels are specified, reduce this limit by 25% to 50%.

To limit noise transmission through the building’s structure.
keep the regulator and piping at least 3 feet away from solid
surfaces. Use sound-isolating piping supports.

Apply high density insulation to the regulator body, piping and
system components. Insulation reduces heat loss significantly
and can provide moderate (3-6 dB) local noise attenuation.

Use a Spence noise suppressor to reduce the propagation
of noise via the downstream piping.

/ e
1. Inlet Pipe 7. Delivery Pipe :\ '\"
2. Isolation Valve 8. SRV Type vt P — 2
3. Strainer 9. Drip Pan Elbow N 7
4. PRV Type 10. Vent Stack —
5. Bypass Pipe 11. Low Pressure Trap | [
6. Bypass Valve 12. High Pressure Trap 1 ~ |
10 ———>» oS
Provide as much straight run of pipe on both sides of regulator as possible: 1
e 10 pipe diameters minimum to the inlet. \ 147 8
e 20 pipe diameters minimum of expanded line size from the outlet. / g

PLANNING MAIN
VALVE INSTALLATION



RULES FOR MAIN
VALVE SELECTION

RULES FOR MAIN VALVE SELECTION

When you select a Main Valve, your sizing can be based on
one of three methods. They are:

EconomicaL MAIN VALVE

Economical Main Valve Selection is choosing a regulator that
has the line size and rough capacity to handle the load. No
consideration is given to velocities or noise. If you are
interested in an economical selection, select a regulator type
for your application, then go to the Capacity Tables and select
the size that will provide you with the capacity needed.

ENGINEERED MAIN VALVE

Engineered Main Valve Selection takes into consideration the
inlet and outlet velocities of the regulator, It will limit these
velocities to acceptable standards. See Pressure Reducing
Station Design Guidelines on the following pages for details. If
you are interested in an engineered selection, select a regulator

type for your application, and then to the Capacity Tables and
select the size that will provide you with the capacity needed.
Verify that the velocities fall within the guidelines by consulting
the Velocity Charts in this Section.

ENGINEERED MAIN VALVE WITH NOISE SUPPRESSION

Engineered Main Valve Selection with Noise Suppression
considers both velocity and noise suppression in the selection
of the regulator. For this selection, it is recommended that you
contact your local Spence Technical Sales Representative who
can provide you with a computer generated solution.

SELECTING A REGULATOR TYPE
The following rules should be used to help you to determine
the type of regulator that you should use. You should consult

the Product Pages, Velocity Tables and Capacity Tables for
additional information on your selection.

RULES FOR MAIN VALVE SELECTION-STEAM SERVICE

Together with the following rules, reference should be made to the Main Valve Specification Table or individual Product Pages for
maximum initial pressures and temperatures and “minimum differentials”for the several types of Main Valve. For pressure reduction
where fast response time is important, but capacity and accuracy are not critical, select D50 DIRECT OPERATED REGULATOR.

EiTHER DEAD-END OR CONTINUOUS FLOW SERVICE

RULE 1. For Initial Pressures exceeding 15 psi:

(@) TYPE E - Select when the Delivery Pressure is less than
75% of Initial Pressure. For Differential Pressures of 15-50
psi, specify optional LP Spring (10 psi minimum Differ-
ential Pressure is attainable by adding optional fittings).

(b) TYPE E5 - Select when the Delivery Pressure is 75%
to 96%of Initial Pressure.

RULE 2. For Initial Pressures less than 15 psi:
(@) TYPE E2 - Select when Initial Pressure is less than 15 psi.

RULES FOR MAIN VALVE SELECTION-AIR SERVICE

Together with the following rules, reference should be made to the Main Valve Specification Table or individual Product Pages for
maximum initial pressures and temperatures and “minimum differentials”for the several types of Main Valve.For pressure reduction
where fast response time is important, but capacity and accuracy are not critical, select D50 DIRECT OPERATED REGULATOR.

EITHER DEAD-END OR CONTINUOUS FLOW SERVICE

RULE 1. For Initial Pressures exceeding 15 psi:

(@) TYPE E - Select when the Delivery Pressure is less than
75% of Initial Pressure. For Differential Pressures of 15-50
psi, specify optional LP Spring (10 psi minimum Differ-
ential Pressure is attainable by adding optional fittings).

(b) TYPE E6 — Select when the Delivery Pressure is 75%
to 93%of Initial Pressure.

(c) TYPE E5 - Select when the Delivery Pressure is 93%
to 96%of Initial Pressure.

RULE 2. For Initial Pressures less than 15 psi:
(@) TYPE E2 - Select when Initial Pressure is less than 15 psi.

RuULES FOR MAIN VALVE SELECTION-WATER SERVICE

Pilot Operated Regulators are not uniformly successful in liquid pressure reducing service unless the delivery system has unusual
cushioning such as afforded by an elevated tank or large air chamber.

WATER PRESSURE REDUCING VALVES

The TYPE D34 DIRECT OPERATED VALVE was developed
for application on rapidly changing and intermittent flow to an
inflexible system.

RULE 1. Select TYPE D34 DIRECT OPERATED VALVE for
pressure reducing service.

For PiLoT OPERATED WATER REGULATORS
When a pilot operated regulator is required the following rules
for the selection of a main valve govern:

RULE 2. When pressure drop across valve exceeds 10 psi:
(@) TYPE C34 -Select for all normal requirements.

(b) TYPE E6 with Dashpot-Select where high lift is desired
or special flow requirements encountered.
RULE 3. When pressure drop across valve is between 5 and
10 psi:
(@) TYPE E5 - Select for pressure drops not less than 5 psi.

(b) TYPE E6 with Dashpot-Select if auxiliary operation is
possible.

Together with the above rules, reference should be made to
the Main Valve Specification Table for maximum initial pres-
sures and temperatures and “minimum differentials” for the
several types of Main Valves.
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VALVE SIZING BY COMPUTATION

FORMULA KEY

A = Area of Pipe in (inches)? APs =
Cy = Valve Coefficient
EDR = Equivalent Direct Radiation (Sq. Ft.)
F = Pipe Area Factor (see Pipe Factors Table)
ft = Feet Q
G = Specific Gravity
AP = Pressure Drop,P1 - P2 psi TsH
P1 = Inlet Pressure, psia (psi + 14.7)
P2 = Reduced Pressure, psia (psi + 14.7) v
Pc = Pressure at Thermodynamic Critical Point, V
psia (water = 3206 psia) W
Py = Vapor Pressure, psia Ws

P1-Pv when P2>Py

APs= P1-(.96 - .28 -\/P—é ) Pvwhen P2<Py
g = Liquid Flow Rate, U.S. gpm

Flow Rate, SCFH

T = Absolute T (T + 460)°R

Steam Superheat (°F) =

Total Steam Temp. — Saturated Steam Temp.

Specific Volume Fr¥/z

Velocity, FPM

Steam Flow, #/Hr.

Flow, #/Hr. Superheated Steam

VALVE SIZING BY
COMPUTATION

To avoid interpolation or solve problems beyond the scope of the table, valve sizes may be determined by calculation as follows:

Cy
SUBCRITICAL CRITICAL
SATURATED P2> .58 P1 P2< .58 P1
STEAM: C.= W _ W
v — Cy=
2.1 VAP (P1+P2) 1.71 P
SUPERHEATED P2> 55P1 P2< 55P1
STEAM: Cy= W (1 +.0007TsH _ W (1 +.0007TsH)
2.1 VAP (P1+P2) 1.75 P1
GAS: P2> 5P1 P2< .5P1
Q \/ _GT . QUJoT
Cy= 963 VAP (P1+P) 7V 834 P1
LIQUID: P2>P1-.85 APs P2< P1- .85 APs
— G C.= G
Cy= G 93 \/ G
v a \/AP v 9V aps
FLOW
STEAM W = .0433_)( VXF

Vv

LIQUIDS q=.0054xVxF

-111 -

LOADS

WATER w= CPM y Temp. Rise (°F)

FUELOIL W= X Temp. Rise (°F)

AIR W= X Temp. Rise (°F)

RADIATION W=-—"—"-
ABSORPTION W = 16-20 #/Hr./Ton-Hr.

STM. ATOM W = 0.1 #/Hr./#0il

VELOCITY
STEAM V=24 %
PIPE FACTORS
FOR STANDARD
(SCHEDULE 40) PIPE
SIZE FACTOR SIZE FACTOR
s 55 || 32 95
Ya 1.0 4 122
3/g 1.8 5 192
2 2.9 6 278
34 51 8 481
1 8.3 10 | 758
1Y4 14 12 | 1076
1> 20 14 | 1301
2 32 16 | 1699
21/ 46 18 | 2151
3 71 20 | 2673




PRESSURE STATION
DESIGN GUIDELINES

PRESSURE REDUCING STATION DESIGN GUIDELINES

|. SINGLE STAGE PRESSURE REGULATOR

1. When to use single stage regulator:

A. When load turndown requirement is generally no greater
than 10:1.

B. When ratio of specific volume of steam, outlet to inlet, is
no greater than 3 to 1.

C. When only one reduced steam pressure level is
required.

Il. PARALLEL PRESSURE REGULATORS

1. When to use parallel pressure regulator stations:

A. When maximum specified capacity requires selection of
a pressure regulator greater than 12 inch pipe size. (It
may be more economical to install two smaller valves
than one very large one.)

B. When normal conditions require operation at 10% or
less of specified maximum capacity for sustained
periods.

C. When there are two distinct load requirements; i.e.,
summer/winter operation.

2. When to use a pneumatically operated parallel pressure
regulator station:

A. When the combined accuracy of regulation of
mechanically operated controls is unacceptable.

For Spence mechanically operated regulators normal
sizing/selection results in accuracy of regulation of
approximately 5% of set pressure. Combined accuracy
of regulation of mechanically operated parallel installed
regulators is approximately 10% of set pressure.

Pneumatically operated regulators equipped with reset
maintain set point within 1% for all sustained flows.

I1l. Two STAGE PRESSURE REGULATORS'

A. When intermediate steam pressure is required.

B. When concerned with PRV generated noise, use two
stage station when specific volume ratio, outlet to inlet, is
greater than 3 to 1, unless manufacturer offers
assurance or other means of meeting noise specification.

C. When complying with Power Piping Code ANSI B31.1-
1986, which reads, in part, “in district heating and steam
distribution systems where the steam pressure does not
exceed 400 psi (2758 kPa) and where the use of relief
valves and vent piping are not feasible, two or more
pressure reducing valves may be installed in series, each
set at or below the safe working pressure of equipment
served and no relief valve is required.”

IV. Two STAGE
PARALLEL PRESSURE REGULATORS'

1. Whenever any condition from Il and any condition from llI
applies.

Space CONSIDERATIONS FOR REDUCING STATIONS

1. When to use two stage pressure regulator stations:

T Primary PRV requires optional base bypass and 1/8" bleedport.

1. Following are rules of thumb for approximating space
requirements for installing reducing stations:

A. Single stage (with or without noise suppressors)
Inlet side: ten (10) diameters of PRV pipe size

Outlet side: twenty (20) diameters of final pipe size, where
final pipe size is determined on the basis of 10,000 fpm
line velocity.

B. Two stage
Inlet side of primary: ten (10) diameters of PRV pipe size.

Intermediate: twenty (20) diameters of secondary PRV pipe
size.

Outlet side: twenty (20) diameters of final pipe size, where
final pipe size is determined on the basis of 10,000 fpm
line velocity.

C. Two stage with muffling orifice; same as A above.

PRESSURE REDUCING STATION GENERAL SPECIFICATION

A.Pressure Reducing Station shall consist of:

- pressure regulator

- inlet strainer

- inlet and outlet stop valves (gate type)

- by-pass valve (globe type)

- trap at inlet to pressure regulator

- pressure gauges on inlet and outlet of station
- pressure relief valve downstream of regulator

B. Stop valves and strainer shall be at least pressure regulator size

C.Expand pressure regulator outlet pipe size to obtain
discharge line velocity which will not exceed:

Up to and including 2" 15,000 FPM
21/2” up to 8” 10,000 FPM
Above 8” 8,000 FPM
Regulator outlet velocity shall be limited to:
Up to and including 2” 45,000 FPM
21/2"upto 8” 30,000 FPM
Above 8” 24,000 FPM

D.Unions shall be used on either side of screwed end by-
pass valve and pressure regulator to facilitate removal.

E. Pressure regulators 2-1/2” and larger shall have flanged
ends and be suitable for pressure and temperature
specified.

F. Limit pressure regulator inlet velocity to:

Up to and including 2” 15,000 FPM
2 1/2” thru 8” 10,000 FPM
Above 8” 8,000 FPM

G.Regulator sound pressure level while operating at specified
maximum capacity shall not exceed 90 dbA as measured
at a point three feet downstream and three feet from
uninsulated pipe surface.

H.Pressure regulator capacity shall not be greater than 120 of
specified maximum capacity.

|. For details of safety valve sizing and installation, please
refer to the latest National Board Inspection Code and
ANSI B31.1 Code.
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SATURATED STEAM
FLOW TABLE

SATURATED STEAM FLOW TABLE (LB/HR)

Based on Schedule 40 Pipe

SIZES /4" THROUGH 2"

VEL., FPM 45000 | 45000 | 45000 | 45000 | 45000 | 45000 | 45000 | 45000
PRESS. REGULATOR or PIPE SIZE (inches)
(PSIG) Ya 3/s 2 3/a 1 1Y, 1Y, 2
-10 23 43 68 120 195 337 458 755
-5 51 93 148 260 422 730 994 1638
0 73 134 213 373 605 1046 1424 2348
5 97 178 284 498 807 1396 1900 3132
10 120 220 350 613 994 1720 2342 3860
15 142 260 415 728 1179 2041 2778 4579
20 164 301 479 841 1363 2359 3210 5292
25 186 341 543 953 1545 2673 3639 5998
30 208 381 607 1065 1726 2987 4065 6700
40 251 460 732 1285 2083 3605 4906 8087
50 293 538 857 1504 2437 4217 5740 9461
60 336 616 981 1721 2789 4827 6570 10829
70 377 692 1102 1934 3134 5424 7383 12170
80 420 770 1225 2150 3485 6031 8209 13531
90 461 846 1347 2364 3831 6630 9024 14874
100 503 922 1468 2577 4176 7228 9838 16216
125 607 1113 1771 3108 5037 8718 11866 19558
150 710 1302 2072 3636 5893 10198 13881 22879
175 813 1491 2374 4166 6752 11685 15905 26216
200 916 1680 2675 4694 7608 13166 17921 29539
250 1121 2057 3274 5746 9313 16118 21938 36160
300 1336 2452 3902 6848 11099 19209 26145 43094
SIZES 2Y." THROUGH 12"
VEL., FPM 30000 | 30000 | 30000 | 30000 | 30000 | 30000 | 24000 | 24000
PRESS. REGULATOR or PIPE SIZE (inches)
(PSIG) 2Y> 3 4 5 6 8 10 12
-10 718 1109 1910 3002 4335 7507 9466 13437
-5 1558 2405 4142 6509 9399 16276 20524 29134
0 2233 3448 5938 9331 13475 23334 29424 41767
5 2979 4600 7922 12449 17978 31131 39256 55723
10 3671 5669 9762 15341 22154 38362 48374 68666
15 4356 6725 11581 18200 26283 45512 57390 81464
20 5033 7772 13383 21032 30372 52594 66320 94139
25 5705 8809 15170 23839 34426 59613 75171 106703
30 6373 9841 16947 26632 38459 66596 83977 119203
40 7692 11878 20454 32143 46418 80378 101355 | 143871
50 9000 13896 23929 37605 54305 94036 118578 | 168318
60 10301 15905 27389 43042 62156 107631 | 135722 | 192653
70 11576 17874 30779 48370 69851 120955 | 152523 | 216502
80 12870 19873 34221 53779 77662 134481 | 169579 | 240713
90 14148 21846 37619 59119 85373 147834 | 186417 | 264614
100 15424 23817 41012 64452 93074 161169 | 203233 | 288484
125 18603 28725 49465 77735 112256 | 194385 | 245117 | 347938
150 21763 33603 57865 90936 131319 | 227395 | 286743 | 407024
175 24936 38503 66303 104197 | 150470 | 260557 | 328560 | 466382
200 28097 43384 74708 117405 | 169544 | 293586 | 370208 | 525501
250 34395 53108 91453 143720 | 207545 | 359389 | 453186 | 643286
300 40991 63293 108992 | 171283 | 247348 | 428313 | 540098 | 766655
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SATURATED STEAM FLOW TABLE (LB/HR)

=
Based on Schedule 40 Pipe < "
=
SIZES 3" THROUGH 4" n 2
VEL., FPM 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 15000 | 10000 | 10000 | 10000 B =
PRESS. REGULATOR or PIPE SIZE (inches) — ;
(PSIG) % 7, Ya 1 1a 10 2 27 3 2 <C o
-10 14 23 40 65 112 153 252 239 370 637 % |
-5 31 49 87 141 243 331 546 519 802 1381 e
0 45 71 124 202 349 475 783 744 1149 1979 <
5 59 95 166 269 465 633 1044 993 1533 2641 2
10 73 117 204 331 573 781 1287 1224 1890 3254
15 87 138 243 393 680 926 1526 1452 2242 3860
20 100 160 280 454 786 1070 1764 1678 2591 4461
25 114 181 318 515 891 1213 1999 1902 2936 5057
30 127 202 355 575 996 1355 2233 2124 3280 5649
40 153 244 428 694 1202 1635 2696 2564 3959 6818
50 179 286 501 812 1406 1913 3154 3000 4632 7976
60 205 327 574 930 1609 2190 3610 3434 5302 9130
70 231 367 645 1045 1808 2461 4057 3859 5958 10260
80 257 408 717 1162 2010 2736 4510 4290 6624 11407
90 282 449 788 1277 2210 3008 4958 4716 7282 12540
100 307 489 859 1392 2409 3279 5405 5141 7939 13671
125 371 590 1036 1679 2906 3955 6519 6201 9575 16488
150 434 691 1212 1964 3399 4627 7626 7254 11201 19288
175 497 791 1389 2251 3895 5302 8739 8312 12834 22101
200 560 892 1565 2536 4389 5974 9846 9366 14461 24903
250 686 1091 1915 3104 5373 7313 12053 11465 17703 30484
300 817 1301 2283 3700 6403 8715 14365 13664 21098 36331
400 1065 1696 2976 4823 8347 11361 18725 17812 27502 47360
500 1326 2110 3703 6002 10387 14138 23303 22166 34225 58936
600 1591 2532 4444 7202 12464 16965 27963 26599 41070 70724
SIZES 5" THROUGH 24"
VEL., FPM 10000 | 10000 | 10000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000 | 8000
PRESS. REGULATOR or PIPE SIZE (inches)
(PSIG) 5 6 8 10 12 14 16 18 20 24
-10 1001 1445 2502 3155 4479 5413 7071 8951 11122 16087
-5 2170 3133 5425 6841 9711 11737 15332 19407 24115 34878
0 3110 4492 7778 9808 13922 16826 21980 27822 34572 50002
5 4150 5993 10377 13085 18574 22448 29325 37119 46124 66710
10 5114 7385 12787 16125 22889 27662 36136 45740 56836 82204
15 6067 8761 15171 19130 27155 32818 42871 54265 67430 97526
20 7011 10124 17531 22107 31380 37924 49542 62708 77921 112700
25 7946 11475 19871 25057 35568 42986 56153 71078 88321 127741
30 8877 12820 22199 27992 39734 48021 62731 79404 98667 142706
40 10714 15473 26793 33785 47957 57959 75713 95836 119086 172238
50 12535 18102 31345 39526 56106 67808 88579 112121 | 139321 | 201505
60 14347 20719 35877 45241 64218 77611 101385 | 128331 | 159464 | 230638
70 16123 23284 40318 50841 72167 87219 113936 | 144217 | 179204 | 259189
80 17926 25887 44827 56526 80238 96972 126677 | 160345 | 199244 | 288174
90 19706 28458 49278 62139 88205 106601 | 139255 | 176265 | 219027 | 316787
100 21484 31025 53723 67744 96161 116217 | 151817 | 192166 | 238785 | 345363
125 25912 37419 64795 81706 115979 | 140168 | 183105 | 231770 | 287997 | 416540
150 30312 43773 75798 95581 135675 | 163972 | 214199 | 271128 | 336904 | 487276
175 34732 50157 86852 109520 | 155461 | 187884 | 245437 | 310668 | 386036 | 558337
200 39135 56151 97862 123403 | 175167 | 211700 | 276549 | 350048 | 434970 | 629112
250 47907 69182 119796 | 151062 | 214429 | 259150 | 338534 | 428507 | 532463 | 770120
300 57094 82449 142771 | 180033 | 255552 | 308850 | 404358 | 510687 | 634579 | 917814
400 74426 107479 | 186112 | 234685 | 333130 | 402609 | 525936 | 665717 | 827219 | 1196436
500 92620 133751 | 231607 | 292053 | 414562 | 501024 | 654498 | 828448 | 1029428 | 1488898
600 111143 | 160501 | 277928 | 350464 | 497474 | 601229 | 785398 | 994137 | 1235314 | 1786677
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SELECTING
PRESSURE PILOTS

SELECTING PRESSURE PILOTS

Any of the Main Valves described in the Main Valve Section can
be combined with any of the Pilots listed below to produce the
SPENCE Pressure Regulator. This Regulator will reduce and
regulate a steady or varying initial pressure, within the range

specified, so as to maintain a constant, adjustable,
predetermined delivery pressure. The table below lists the
principal Pressure Pilots.

PRESSURE REGULATOR PILOTS

Type Service Conditions Diaphragm Loading| Main Valve
Cast Iron Cast Bronze Cast Steel Delivery Pressure
Maximum |Maximum |Maximum [Maximum |Maximum [Maximum Normal
Initial | Temper- | Initial | Temper- | Initial | Temper- Accuracy
Pressure | ature |Pressure | ature |Pressure | ature |Minimum |Maximum Diameter Material
psi °F psi °F psi °F psi psi + inches

D 250 450 — — 600 750 3 150 1 psi 32 St. Stl. | Spring E or C Series
D2 250 450 — — 600 750 100 300 2 psi 32 St. Stl. | Spring E or C Series
D5 250 450 — — — — 1 25 Y2 psi 5% St. Stl. | Spring E or C Series
D120 250 450 — — 600 750 5 150 1 psi 41 St. Stl. | Spring E or C Series
A73 250 450 — — 600 750 2 psi 3Y-7Y | St Stl. Air E or C Series
A53 250 450 — — 600 750 > psi 3Y>-5% | St Stl. Air E or C Series
A 250 450 — — 600 750 Y2 psi 3Y2 St. Stl. Air E or C Series
A35 | 250 | 450 | — — — _ | Seeresponse |, i | sv3vr | stst | Ar E or C Series
A54 250 450 — — 600 750 curves on 1 psi 4Y/2-5%4° St. Stl. Air E or C Series
A70 250 450 — — 600 750 A Pilot 2 psi Y4 St. Stl. Air E or C Series
A86 250 450 — — 600 750 2 psi 4> St. Stl. Air E or C Series
A87 | 250 | 450 | — — | 600 | 750 | ProductPage | i, g TYa St.Stl. | Ar | EorC Series
A85 250 450 — — 600 750 50 Y2 psi 3Y2-5%4" St. Stl. Air E or C Series
A84 250 450 — — 600 750 Y2 psi 3% St. Stl. Air E or C Series
A83 250 450 — — 600 750 Y2 psi 32 St. Stl. Air E or C Series
A82 250 450 — — — — Ys psi 5% St. Stl. Air E or C Series
SFf‘ifgy — — 300 | 500 | 600 | 750 5 175 — 31 St. Stl. | Spring | E or C Series
P125 | 250 450 — — 600 750 5 175 | 1psi 4%, St. Stl. | Spring | E or C Series

"These Pilots have dual diaphragms, the first size being the control diaphragm and the second, the air loading diaphragm.

NOTES ON SELECTION OF PILOTS

D SERIES PILOTS meet the requirements of the majority of all
pressure regulator problems. They are spring-loaded. Other
Pilots are modifications of the D Series for specific purposes.

A SERIES PILOTS are air-loaded. These Pilots are recom-
mended where frequent changes in setting must be made and
the Regulator is not easily accessible.

In any one Series of Pilots a larger Diaphragm will produce closer
accuracy of control but with less range in delivery pressure.

Water Service Pilot operated Regulators are not uniformly
satisfactory as water reducing valves unless the delivery
system has the ample cushioning afforded by an elevated tank
or air chamber. When the flow is intermittent to an inflexible
system, the SPENCE Type D34 Direct Operated Pressure
Reducing Valve is recommended.
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SIZING PRESSURE REGULATORS

DATA REQUIRED FOR ORDERING

ExAMPLE

1. SERVICE Fluid flowing though Regulator.
2. INITIAL (INLET) PRESSURE

(@) Maximum/Minimum.

(b) Superheat, Gravity, etc.

(1) Steam Service—Total Temperature or Degrees
Superheat, if any.

(2) Air, Gases, Water and Liquids—-Temperature and
Specific Gravity.

3. DELIVERY (OUTLET) PRESSURE Maximum/Minimum.
4. CAPACITY Maximum required flow through Regulator.

5.END CONNECTIONS Screwed or Flanged. (If flanged,
state drilling.)

SELECTION OF TYPE AND SIZE OF REGULATOR

MAIN VALVE PILOT

A. TYPE —See Selection Criteria See Selection Criteria
for Steam, Air, Gases or Water and Selection Charts
and Liquids in beginning of this | opposite.

Section.

B. SIZE—See applicable Valve
Capacity Tables in this Section.

C. MATERIAL— See Main Valve
Selection Chart in Technical
Reference Section or individual
Product Pages.

D. ACCESSORIES—See Accessories in Other Products
Section.

See Pilot Selection
Chart opposite or indi-
vidual Product Pages.

Select size and type Regulator to pass 14,600 Ib. steam per
hour reducing from 175/150 psi saturated to 40/20 psi. Ends
to be flanged, pilot spring loaded and pressure controlled
within 2 psi.
1. Steam
2.

(@) 175/150 psi

(b) None (saturated, 378°F total temperature)
3. 40/20 psi

4. 14,600 Ib. per hour
5. Flanged, if 2%2" size or larger

SELECTION OF TYPE AND SIZE OF REGULATOR
MAIN VALVE PILOT

A. Since maximum Delivery Since maximum Initial
Pressure is less than 75% Pressure 175 psi, Total
of minimum Initial Pressure Temperature 378°F maxi-
and the least pressure drop | mum Delivery Pressure 40
exceeds required “minimal psi, Pilot spring loaded and
differential”. required accuracy 2 psi:
SELECT TYPE E SELECT TYPE D

B. For 14,600 Ib. per hour
and 150 psi minimum
Initial Pressure Economical:
SELECT 3" FULL PORT
Engineered: SELECT 4"
NORMAL PORT

C. For 175 psi, 378°F:
SELECT CAST IRON,
FLANGED 250 LB.

For 175 psi, 378°F:
SELECT CAST IRON

D. None required in this case. | None required in this case.

ECONOMICAL SOLUTION: 3" FULL PORT SPENCE TYPE ED, CAST IRON BODY, 250 LB. FLANGED ENDS
ENGINEERED SOLUTION: 4" NORMAL PORT SPENCE TYPE ED, CAST IRON BODY, 250 LB. FLANGED ENDS.

NOTE:Pressure Regulators should always be protected by properly designed Strainers.
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SELECTING TEMP.

PILOTS

SELECTING TEMPERATURE PILOTS

Any of the Main Valves described in the Main Valve Section can
be combined with any of the Pilots listed below, to produce the
SPENCE Temperature Regulator. This Regulator is designed to
control the flow of fluid to a heating or cooling element so as to
maintain a constant, adjustable, precise predetermined temp-
erature. Pilots fully stroke valve within 5°F. The table below lists
the principal Temperature Pilots.

The Thermostats of these SPENCE Pilots are of the Vapor
Tension Type. They are ruggedly constructed and will not be
injured by overheating.

These SPENCE Temperature Pilots can be furnished with 150°F
range of temperature adjustment on special order. It should be
noted that since heavier Adjusting Springs are required for this
greater range the regulation will not be quite so accurate.

TEMPERATURE RANGES

20°F to 120°F  150°F to 300°F
50°F to 150°F  170°F to 270°F
70°F to 170°F  250°F to 350°F
120°F to 220°F

Thermostats can be furn-
ished for temperatures
higher than 350°F on
special order.

TEMPERATURE REGULATOR PILOTS

Type Service Conditions Operating Characteristics Main Valve
Cast Jron Cast Bronze® Cast Steel Delivery
Maximum [Maximum [Maximum |Maximum [Maximum |Maximum | Pressure
Initial | Temper- | Initial | Temper- | Initial | Temper-
Pressure | ature | Pressure | ature |Pressure | ature Maximum
psi °F psi °F psi °F psi
Cascade Control-Closes on rise in temper-
T134 | 250 450 — — 600 750 20 ature—controls delivery pressure-decreases E or C Series
delivery pressure as temperature increases
T124 250 450 — — — — 125 & vice versa-spring loaded pressure control.
T14 250 450 — — 600 750 — Closes on rise in temperature. E or C Series
T14D | 250 | 450 - - 600 | 750 150 Closes on rise in temperature—controls _
delivery pressure at predetermined setting— E or C Series
T14D2 | 250 450 — — 600 750 300 spring loaded pressure control
T52 250 450 — — — — — Opens on rise in temperature. E or C Series
Slgliflgtty — — 300 500 — — — Prevents excessive temperature rise. E or C Series

*Bronze Body Pilots are recommended for water service.

AIR CONTROLLED TEMPERATURE PILOTS

SPENCE Air Control Pilots, listed below, have been developed
to meet special conditions when used in conjunction with A
Series Pressure Pilots. The fast bi-metal thermostats have a
200°F adjustable range and protection against damage from

over-heating. By cascading an air signal onto a pressure regu-
lator, the EAT Series temperature control reduces steam pressure
to an adjustable limit as well as regulating output temperature.

Bulb Bulb Bulb Range Maximum