P-K COMPACT®
Temperature Control
Equipment Guide

To be used in conjunction with the latest editions of:
P-K COMPACTe Semi-Instantaneous Water Heater I&OM
P-K COMPACTe Supplemental Equipment Guide

Patterson-Kelley

155 Burson Street

East Stroudsburg, PA 18301
Telephone: (570) 476-7261
Toll Free: (877) 728-5351
Facsimile: (570) 476-7247
www.pattersonkelley.com

© 2020 Patterson-Kelley, All Rights Reserved

P-K COMPACT® (01/07/2020)
1004905933 - Warren 2900


http://www.pattersonkelley.com/

PK COMPACTe Temperature Control Equipment Guide

THIS PAGE INTENTIONALLY LEFT BLANK

2|Page



PK COMPACTe Temperature Control Equipment Guide

Table of Contents

WARREN SERIES 2900 CONTROL VALVE ....coiiiiiiiiie ettt 5
ValVe [deNtifiCatioN.......ooiieieeee ettt st 6
Information Present on Control ValVes...........cooeiiiiiiiiiiiieeeee et 8
Information Present on Control Valve Series 2900 ..........cocueerieeriieeiieeniie et sree e 9
Body Style Versus APPlICatioN ......occiiei ittt s e e s sbee e e s sbre e e s sbeee e e e 10
DIimeNsions aNd WEIGHES ....ccccuiiiiiciieie et e et e e e et e e e s e bae e e e ebaeeeeenraeeesans 11
10K 11 E Y d o] o H TSSOSO PP PRRPRRRPRRRTRON 13
Y YT a1 e=T o E=] o Lol TP PP PSPPSR PPPPOPPRPROt 15
PaIES KIS ..ttt iiteee ettt ettt et e s e e s e e s b e e e s e e e e s e bae e e s e naeeeeeneeeeeeane 16

SPENCE T-61 TEMPERATURE CONTROLLER.......cciiiiiiiiiieeee 41
T0E 11 Y d o] o H O USSP PP PRRPRRRPRRRTON 42
e 0] o] 1T oo To 4 o0 PSPPI 43

3|Page



PK COMPACTe Temperature Control Equipment Guide

NOTES:

4|Page



PK COMPACTe Temperature Control Equipment Guide

Warren Series 2900 Control Valve

INSTALLATION, OPERATION
& MAINTENANCE INSTRUCTIONS

Seres EQDD

HIGH CAPARCITU GENERAL
PURPOSE GLOBE VALVES

TABLE OF CONTENTS

Overview.

Valve Information
Information Present on Valve
Body vs. Application
Dimensions & Weights
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Parts/Overhaul

Parts Kits
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PRODUCT OVERVIEW

Thisdocument covers theinstallation, operation and maintenance
of the Series 2900 High Capacity, General Purpose, Globe Control
Valves presented in the “Series 2900 Product Specification”,
including the 2920 Two-Way Single Seat Unbalanced Valve, the
2922 Two-Way Double Seat Balanced Valve, the 2923 Two-Way
Cylinder Balanced Valve, the 2930 Three-Way Mixing Valve, and
the 2932 Three-Way Diverting/ Mixing Valve. Warren Controls
Series 2900 High Capacity General Purpose Globe Control Valves
feature rugged iron bodies with a variety of trim materials. The
equal percentage plugs in the 2-way valves and linear plugs in
the 3-way valves provide excellent modulating control of a wide
variety of fluids. The Series 2900 is ideally suited where value
and long life are important objectives for applications including
but not limited to: Food & Beverage, Packaged Water Heaters,
Pharmaceutical, General Service, and Waste Water having
moderate pressure drops and temperatures from -20° to 400°F.

GENERAL INFORMATION

The instructions given herein cover generally the operation
and maintenance of subject equipment. Should any ques-
tions arise which may not be answered specifically by these
instructions, they should be referred to Warren Controls Inc.
for further detailed information and technical assistance.
This manual cannot possibly cover every situation connect-
ed with the operation, adjustment, inspection, test, overhaul
and maintenance of the equipment furnished. Every effort is
made to prepare the text of this manual so that engineering
and design data is transformed into the most easily under-
stood wording. Warren Controls Inc., in fumnishing this
equipment and this manual, must presume that the operation
and maintenance personnel assigned thereto have sufficient
technical knowledge and experience to apply sound safety
and operational practices which may not be covered herein.
In applications where Warren Controls Inc. furnished equip-
ment 1s to be mtegrated with a process or other machinery,
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Valve Identification

these instructions should be thoroughly reviewed to deter- ACTUATORS AND ACCESSORI ES\

mine the proper integration of the equipment into the overall  gorias 2900 High Capacity, General Purpose, Globe Control
plant operational procedures. Warren Controls does not Valves are available with a variety of actuators and accessories.
assume responsibility for the selection, use, or maintenance These actuators and accessories have separate instructions. For

of any product. Responsibility for proper selection, use, and  (ompjate control valve installation, operation, and maintenance
maintenance of any Warren Controls product remains solely  jnqiryctions see also the instructions for the actuator and

with the purchaser and end-user Seses lrtise,

e JALVE IDENTIFICATION =—

To use these instructions it is necessary to identify the configuration of the valve. Factory assembled control valves have a
nameplate mounted on the actuator. The valve’s part number (P/N) is present on the plate. The part number represents the
configuration of the control valve. To identify the valve’s type, size, actuator, accessories, and other characteristics decode the
part number using configuration table. If the information is incomplete, incorrect, or not present contact the factory with the
valve serial number listed on the plate. (See Information Present on Control Valves section for location of part number, serial
number, and other important information on valve.)

VALVE BODY

Model Vahe Size Body End Connection  Trim Style TrimMateriad  TamCv Packing Type
Type Material
29N 49 o8 20 2-Way Single 290212icn Bcastion Fizse, Flanged E Equal % B sonze F rulpot T Teflon
Preumatic Seal 005 B 250 b Flanged Types 202223 S30055 Gomts
291 115 Poeumatc 22 2Way Doubie 300 4 inch Linezr Hiraen Qi Pacteg
 Seated 5005 i Types 303223 B Atoy 6 Wreppea i sdeoly
23 2.way 600 & inn = WV Vacuum Sevice
Cyfinder Bal B0 5 inch Lepon
30 3way tixng BT 10 10cn EPOM Packing
E : Vave T is Only U P e
32 Wy NOTE : Vave Type 22 is Only Usad with 20N Eody & NOT aaiable with
Divestirg the 291 Model

OL42DL84 Actusiors

The 291 modef CANNOT use Bronze Trim
- NO EXCEPTIONS!

Valve Type 23 Linear Trim NOT available
in Bronze
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y ______ACTUATOR ¥ _______ACCESSORIES |
At Adon  SpigRange Handveel  Postlones, IPS & Lt Svches

00 rone

DIAPHRAGMS

[
___(4Sghn)
Moo
84013

18015
(115 Sqn)
K ousxa
NOTE
4, 5K, & X
Only in Xra-Hiigh
Speing Ravige.
X, 5X, & 8
Reverse Acting
for 2-Way
Valyas

5K & 8 Diroct
Acting for 3-WVay
Valves

0 nove 0 Nora
B Roverse l Low
4-10psi 49R ;
e 3-9psi 400,
FalOown _ pagp 115RO-
Diet  F Ful
Stem S-14psi 49R ;
4-13psi 49D;
Falp 2 15psi 4RI,
15RO
H High
15 84
115
10-14 psi 49R
812 psi 460
K xvaHigh
DL49XR,
DLB4XR &
DL115XR
FAILURE MODES
MoDE
Closed /2
Open = 2
Uppor Closed* | 30/32
Upper Open 2
*Standsed

ACTUATOR / BODY COMPATIBILITY:

DIAPHRAGM BODY
A9 45500, (DLe3) | For 29N Bodes
Aouom | For 29N Bodes
BAa:5qin (DLE4) | For 23N Bodies.
BNoLear For 29N Bodies
19 1155qIn. (DL115) | For 291 Bodes
ONouisxe | For 291 Bodes

0 tere
Reverso

D Duect
NOTE:

ast match
action.

VALVE TYPE ACTUATOR ACTION

Reversa
Direct
Oirect

Reverse

Alr Filter
__Fri iond,
0000 e 315;%!‘52%:% 0 Nore
Poslfonsrs: Liowo SpiRane, | A 1ype 300
06 : 3PS or 412 X
BaP_ BD Preumatc 117! Higher s ’,!‘3,0, PS|
BxE_ BLX EhcicPre: s ﬁsm&%. &’:;é_ﬁf."
Bl BLXecitPreu bin Sae 4th digit ec 0 7ye
BuX_ BLX EkectriPreu Exp. Poof N . - Y
BxF_ BLX BecioPneu Fal Freezs Nokedkrs 0100 PSI
T6P  Voore760 Preumatc * 'F' ',’;?FS Swictls
T6E_ Vo760 BeciuPreunaic = | B womes & Fakor
TOZO ABE TZIDC 4-20md, * - | L F&B
THN_ ABBTZIDC 4-20md wHART | Lovstibie ExBviorBYC |
Intrn. Safe & Nor-hoend *
TPN_ ABB TZIDC FROFBUS PA
Intrn, Sefle & Nor-loend
TFN_ 483 T70C FOUNDATION
Fietdbus. intrn. Safe & Non-ncend.
THX_ ABBTZIDC 4-Z0mA wHART
Exp. Procf *
TPX_  ABBTZ0C PROFIBUS PA
BpPod
TFX_ABB TZIDC FOUNDATION
Fiehibus: Exp. Preol
PRTT Vi S 220 907
PX12 ek 1 Seies - 2¢a SPOT 0
WP, s A
- — w20 Feadback Moduke
PXi3 :‘fﬂ; ?:e:sbad‘z ea SP0T (4:20mA wHAST Nodels OMLY)
P14 k1S -4ca 0T | e i onbaie
PX15 1/ark | Seris -6 ¢a SPOT L e R Sodne
[Ps  Usa with Di . x o
MAPT Typ= 506K wji?g = ,mm‘%"
MAP2 Type 500X [P, 615 PS| IR wProsiy Suicis O
WMAPS Type 500K 1P, 315 P8I :
'4 Typa 500X [P, 1-17 PSI Combinations
MAPS Typz 500X [P, 5:30PSI mm WHART Moses O0LY)
MAPS Tp= 550X [P, 030 PS| A=F:iK
MAPT 1ype 550% 1P, 0-60 PSI B =F i L B ool ldss ONLY)
 FortSorSXony Ruper
MAPS Typs 550X [P, 315 ¢ E =K &L B oot ONLY)
G=K:iP
H=K:R
J = F & K &L (Bxp Proof Noses ONLY)
M=F:KiP
N=F.K:iR
See Actustons, Postoness, & Accessones
Sectin of Provuet Specicanon for oiads

T

Soienoids

0 riers

$ Spocial Opts
or Sat-up

T 55 Tubrg

B Tagaing

B 55 Tubing

—and Taggng

. None

R s3206184
3-Way Brass

B sa206202

L ersa20G184
FWay EXP Br.
EF8320G202
3Ny EXPSS

ZANWGTI[S]

1 52206184
—3-Way Brass

—

Note: Standard pneumatic
tubing is copper, SS tubing
“Tis optional

85 tagging ‘G’ (Two lines,
24 charactersfing) s optional
S5 tubing and tagging
together 'B” = optiona.
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Information Present on Control Valves

-

=== [NFORMATION PRESENT ON CONTROL VALVES =

There is a great deal of information present on each control valve ranging in importance from the part number and serial
number to the color of the paint and casting numbers. This information is important for identifying the valve, installing it
correctly, and obtaining parts. Examples of the current factory nameplates and flow arrow plates used on Series 2900
control valves are shown here. The accompanying table identifies the information present and where to find it on the control
valve. There may also be other casting numbers and foundry marks present that do not provide useful information. Customer

specific tagging may also present. The plates used, and information present, on Warren Controls other product lines or older
valves may be different, contact the factory for details.

ACTUATOR NAMEPLATES

5 1/8 4z
WARREN CONTROLE INC.
WARREN CONTROLS INC. {800) 822—0085 www.
(B00) 922-0085 www.warrencontrols.com sa ] TMAX[ ]
w2 o SUPPLY [ ] T™MAX [ 14 112 [s] o
L 1
sla | | SN | ] sue SN
PN [ ] P l
DLE4 DL49
5 12
WARREN CONTROLS INC,
(800) 922-0085 www.warrencontrols.com
112 o SUPPLY [ ] tmax [ ] o
SIG | ] sn[___]
PN | ]
DL115

FLOW ARROW PLATES

‘ 142

| OU?GO OU(—I—DLO
OHO 5/8 L G

) |

2_WAY ELOW 3-WAY MIXING 3-WAY DIVERTING
VBA NAMEPLATES
Cv Tmax
U >T< L
0O O} 910 OCHAH
c TRIM MATL
L .,
3-WAY DIVERTING AS MIXING 1374
INDUSTRIAL VBA

8|Page




PK COMPACTe Temperature Control Equipment Guide

Information Present on Control Valve Series 2900

FORMATIC RESE ' i 20OL VYE SERIES 2900
Part Number & Seria : _ ol
Information Symbol(s) Location Notes
Part number PIN On actuator . On Actuator Nameplate attached to leg(s) of actuator.
{Configuration)
Serial number SIN On actuator . On Actuator Nameplate attached to leg(s) of actuator.
and . Number only stamped on top of valve body top cover or top of valve body (2900).
valve bod * Number stamped using approximately 1/8 inch tall characters
Flow Direction(s) : i
Information Symbol(s) Location Notes
Flow direction On valve *  OnFlow Arrow Plate attached to valve body bottom port flange (2900 3-way)
through valve ) | body between the end connections.
*  On Flow Arrow Plate attached to valve body top cover flange (2900 2-way
except 2922 1-1/2 thru 4 inch) between the end connections.
«  Arrow cast on valve body bety the end connections {2922 1-1/2 thru 4 inch).
Port locations U upper port, | On valve = OnFlow Arrow Plate attached to valve body bottom port flange (2900 3-way)
for 3-way valves L lower port, | body between the end connections.
C common
port
Input Signal & Supply ‘ B
Information Symb_olLs) Location Notes
Input signal SIG On actuator . On Actuator Nameplate attached to leg(s) of actuator.
Supply pressure SUP or On actuator . On Actuator Nameplate attached to leg(s) of actuator.
SUPPLY
Valve Attributes I
Information Symbol(s) Location Notes
Maximum TMAX or On actuator *  On Actuator Nameplate attached to leg(s) of actuator.
temperature rating Tmax and *  On Industrial VBA Nameplate atiached to top cover flange (2900) between the
of valve body valve body end connections on side opposite flow arrow plate.
Trim Cv Cv On valve «  On Industrial VBA Nameplate atiached to top cover flange between the end
(Flow coefficient) body connections on side opposite flow arrow plate.
Trim style CHAR On valve *  On Industrial VBA Nameplate attached to top cover flange between the end
(Characteristic) body connections on side opposite flow arrow plate.
Tnm material TRIMMATL | On valve . On Industrial VBA Nameplate atiached to top cover flange between the end
body connections on side opposite flow arrow plate.
Valve body material On valve . If the factory applied pamt is black the valve body material is iron.
body
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Body Style Versus Application

2-Way Valves (Control of Liquids, Gases, and Steam)
2920 Two-Way Single Seat Unbalanced Valve

The most commonly applied solution for sizes 3" and under with ANSI
Class IV shut-off,

Sizes: 2-1/2,3,4,5,6,8. 10 inch
Body: ANSI B16.1 Iron 125LB Flange or 250LB Flange
Trim: EQ%, Bronze (2-1/2 thru 6),

300 Series Stainless Steel (2-1/2 thru 10), or
17-4 PH Hardened Stainless Steel (2-1/2 thru 6)

Packing: Long-Life Multi-Stack, EPDM Lip Packing
(Best for Water Service), 350°F Max
Guided Low-Friction TFE V-Ring, Spning Loaded

(Best for Steam Service), 400°F Max

Temperature: +32 to 350°F (125 FLG)
+32 to 400°F (250 FLG)

Rangeability: 50:1

Stern Down ¢ ‘
Fio ——t :
The vaha closes
2922 Two-Way Double Seat Balanced Valve
A balanced valve that is an effective sofution for sizes over 3* and for higher
pressures, Its double seat design allows for dirtier fluids and requires less

force to operate than unbalanced valves so smaller actuators can be used. It
is limited to ANSI Class IIl shut-off.

Stam Up 1

The valve apars

Sizes: 2-112,3,4,5.6, 8, 10 inch
Body: ANSI B16.1 Iron 125LB Flange or 250LB Flange
Trim: EQ%, Bronze or 300 Series Stainless Steel

Packing: Long-Life Multi-Stack, EPDM Lip Packing
(Best for Water Service), 350°F Max
Guided Low-Friction TFE V-Ring, Spring Loaded
(Best for Steam Service), 400°F Max

Temperature: +32 to 350°F (125 FLG)
+32 10 400°F (250 FLG)

Rangeability: 50:1

Steen Down 4

-

Stam Up 1

Flow —&

gy |

The valwe closes

The valve opers

2923 Two-Way Cylinder Balanced Valve

A balanced valve that is an effective solution for sizes over 3" and for higher
pressures. It requires less force o operate than unbalanced valves so smaller
actuators can be used. Its single seat 0"035“3' design facilitates ANS|
Class IV shut-off. It is limited o cleaner fluids.

B::; 2.1',52‘"3"4'5"'&@” P 6 00k Fla
: ANSI B16.1 Iron 125LB Flange or 250LB Flange
Trim: EQ% (Bronze, 300 Series Stainless Steel
17-4 PH Hardened Stainless Steel, or Alloy 6),
Linear (300 Series Stainless Steel,

17-4 PH Hardened Stainless Steel, or Alloy 6)

Packing: Long-Life Muiti-Stack, EPDM Lip Packing
(Best for Water Service), 350°F Max
Guided Low-Friction TFE V-Ring, Spring Loaded

(Best for Steam Service), 400°F Max

/" s BODY STYLE VERSUS APPLICATION s \

2930 Three-Way Mixing Valve

This valve has two inlets and one outlet, and is the simplest solution for mixing
or bypass applications with ANSI Class IV shut-off. In normal applications the
inlet pressures are near equal and conirol is possible from 5% to 95% of
travel with inlet pressures up to 100 PSI.

Sizes: 2-1/2,3,4,5.6, 8 inch
Body: ANSI B16.1 Iron 125LB Flange or 250LB Flange
Trim: Linear, Bronze (2-1/2 thru 6) or

300 Series Stainless Steel (2-1/2 thru 8)
Long-Life Multi-Stack, EPDM Lip Packing

{Best for Water Service), 350°F Max

Guided Low-Friction TFE V-Ring, Spring Loaded
(Best for Steam Service), 400°F Max
Temperature: +32 to 350°F (125 FLG)

. +3210400°F {250 FLG)

Rangeability: 50:1

Packing:

Stem Up ¢

Lower Port Lowor Fon

The upper part apens The upper port chooes
and the lower port clises and the lowes port cpens

29 32 Three-Way Diverting/Mixing Valve

Designed as a diverting valve with one inlet and two outlets with

ANSI Class |l shutoff. However, flow can be reversed for mixing if this port
configuration is desirable. The difference between the upper port and lower

port pressure must not exceed S0PSID,

Sizes: 2-1/2,3,4,5.6, 8 inch

Body: ANSI B16.1 Iron 125LB Flange or 250LB Flange
Trim: Linear, Bronze or 300 Series Stainless Steel
Packing: Long-Life Multi-Stack, EPDM Lip Packing

(Best for Water Service), 350°F Max
Guided Low-Friction TFE V-Ring, Spring Loaded
(Best for Steam Service), 400°F Max

O-Ring: EPR
Temperature: +32 to 300°F (2-1/2 through 5)
+32t0 150°F (6 & 8)

Rangeability: 50:1

Stem Down 4 StemUp 1
Lpper Poet - Lomue Port Uppw Pon Lower Port
Flow

Cammen Port

The Lppar part choses
and fie lower port apens

Common Port

The upper port opens
and the lower porl cioses

Flowing

Body Pressure-Temperature Ratings:

O-Ring: EPDM (BRZ)
Fluoraz 797 {300 SSTnm, 17-4 pH or Alloy 6 Trim)

+32 1o 300°F (BRZ)
+32 to 350°F (125 FLG w/ 300 SSTnm, 17-4 PH or Alloy 6 Trim)
+32 1o 400°F (250 FLG w! 300 SSTrim, 17-4 PH or Aloy 6 Trm)

Rangeability: 50:1
semup t l

Stem Down 4
Fiow Flow —\/\—o

Temperature:

empera 25 FLG G Differential

+32° To 150° 175 400 Trim Materials Pressure Limit
175° 170 385 Bronze 50 PSID
200" 165 370 300 Series
225° 155 355 Stainless Steel 100 PSID
250" 150 340 | [17-4 pH Hardened
275" 145 325 Steel __200PSID
300° 140 310 Alloy & 300 PSID
350" 125 280
ars® - 265
400° - 250

Pressure ralings are PSIG

For applications balow 32° consult factory

.

10| Page



PK COMPACTe Temperature Control Equipment Guide

Dimensions and Weights

DIMENSIONS & WEIGHTS =————

212 |3 4 5 6 8 10

A 125FLG 8 i) 13 15-34 17-34 16-144 0
250FLC 58 [10-34 | 1358 |16-58 18-58 16-14 21-318
B 4.3i4 | 5-3)8 6-38 5-3/4 6:1/2 §-7/8 o718
[ 514 |68 |78 7-34 838 9518 10318
| Weight (LB) 125FLG 55 72 18 134 175 210 | 417
250FLG 64 A4 13 | 166 1233 30 | 510
| B |
Varisble 242 |3 4 5 6
A 125FLG 9 10 13 15-314 | 17-314
| 250FLG 858 1034 | 1358 | 16-58 | 1858 |
B 4.34 538 | 6-38 534 | 6112
534 |6-58 | 7-34 £-144 8-7/8
Weight (LB) [125FLG |57 (75 |17 |9 [197
| 25FLG 166 |8 139 181 | 256
| + | (
s O .t contgmions vl v
A 125FLG 7-%4 |8 11-38 12 14-18 16-1M4 20
250FLG 8-38  19.314 12 12718 14.112 16-14 21-318
B 4118 1438 |5 6-718 7-58 8718 9.718 Fiis ot Girecsiions conforiite
Kr—— 4708 1518 658 788 1812 | 958 10381 piggorical Warren Controls standard
Weght (LB) §25FLG 32 42 I 124 169 230 435 and are NOT ANSVISA compatiole
250FLG 42 154 9% 162 |20 |30 [540 |

=

A
2-WAY

Valve shown with DL84 Actuator as typical.

For additional actuator information see Series 2900 Product Specification and the
Installation Operation and Maintenance Instructions for the actuator in use.
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DIMENSIONS & WEIGHTS

| BIIS dive o1LE LIN

| Varishie: 22 |3 4 i1 6 8

A | NBFLG 8 10 13 1534 | 17-34 | 16-1/¢
250FLG 958 | 1034 | 1358 | 1668 | 18-58 | 16114

8 125FLG 718 | B g78 |94 978 | 17m
250FLG 738 838 [10-14 | 1038 | 11 12-38

c 514 |18 1718 6 634 (058 |

Weight (LB) | 125FLG 84 83 139 157 | 20 | 306
250FLG 73 |84 157 |21 | 283 | 398

| S ’ D

Variahle 12 |3 4 5 3 8

A 125FLG 9 10 13 12 W18 | 1614
250FLG 958 | 10-34 1368 | 12718 | 1412 | 1614

B 125FLG 718 |8 le7m 1042 | 18 | 178
250FLG 78 | 838 1014 | 11 11-12_| 1238

[ 54 | 618 (678 |72 818 |94M

Weight (LB) | 125FLG 59 78 140 154 203 | 316
250FLG 73 94 | 186 | 215 %4 | 407

Consult faciory for drawings, weights,
anrd dimensions of canfigurations nat shown

Actual shipping wesghts may vary.

Face to face dimensions conform 1o
histordcal Waman Cantrols stancard and
are NOT ANSUISA compatible.

Valve shown with DL84 Actuator as typical.

For additional actuator information see Series 2900 Product Specification and the
Installation Operation and Maintenance Instructions for the actuator in use.

\
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Installation

/

INSTALLATION

See also separate actuator and accessory
instructions for additional installation guidelines.

Be sure that the flow medium, ambient temperature and the
selected location will not exceed the maximum temperature
of the valve, actuator, or accessories. Information can be
found in the product specifications and on the nameplate(s)
regarding these limits (See Information Present on Control
Valves section for location of important information on
valve).

Follow good piping practices. Install a bypass around
the valve. Install stop valves in inlet and outlet piping to
provide means to isolate valve.

A straight run of pipe is recommended for 10 pipe
diameters upstream of the valve and 20 pipe diameters
downstream of the valve.

Protect valve and downstream equipment with a self-
cleaning strainer.

Provide proper inlet and outlet drainage in steam service to
prevent water hammer or possible erosion in equipment.

Install gauges in inlet and outlet piping to provide means
for checking adjustment and operation.

For maximum efficiency and minimum wear install valve in
vertical position with the stem pointing upward.

Actuators mounted in any position other than vertical must
be supported independent of the valve. DO NOT MOUNT
DL115 ACTUATORS IN THE HORIZONTAL POSITION.

Be sure to leave dearance to allow for actuator removal
(See Dimensions & Weights section of Product Specification
for actuator removal clearance).

Before installing, be sure valve and piping are clean inside
and free of scale, chips, welding spatter, and foreign
material. Thoroughly blow out or flush pipe lines.

The valve must be installed with the fluid flowing in

the correct direction(s). For proper operation in all
applications, control valves must be piped according

to the corresponding flow arrows, inlet markings, and

port markings present on each valve (See Information
Present on Control Valves section for location of important
information on valve).

Check valve for any
damage due to
improper storage
or transportation.
Immediately notify

your sales organization
of any damaged goods

upon receipt. Do not
attempt to move or
disturb the valve
further so photos
may be taken. If the
shipping container is
noticeably damaged
refuse receipt, as the
shipping company
should be held liable
until a shipping
representative is
available to take
photos.

N
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OPERATION

* C(lose inlet and outlet stop
valves.

* Check that valve responds
through rated travel in
relation to changes in
input signal. Rated travel
is shown by position of
travel indicator on valve
stem relative to travel
indicator on yoke.

. Far valves fitted with
a handwheel, manually
operate valve using
handwheel through rated
travel to check freedom
of movement. Return
handwheeel to its standby
position.

* Place valve in operation.

For proper operation
in all applications,
control valves must
be piped properly.
If you need detailed
information, please
refer to the "Heat
Exchanger Bypass

Piping Applications"

document.

Pipes must be aligned squarely with the valve at each
connection.

If the valve has screwed ends, do not apply pipe dope to
the threads of the valve body or to the first two threads
of the pipe.

If the valve has flanged ends, tighten flange bolts
evenly to prevent excessive stress and the possibility of
cracking.

If the valve has welded ends, prevent plug and cage
distortion by keeping excess heat from the body.

The valve, actuator, and accessories (if so equipped) are
assembled, tested, and calibrated at the factory. The
actuator nameplate specifies set-up parameters used
(See Information Present on Control Valves section

for location of important information on valve). Do

not exceed the supply pressure listed on the actuator
nameplate or you will damage the valve and void the
warranty.

Supply air or voltage, instrument signal, and accessories
should be connected to ports or terminals as indicated
on the control valve.

Final tuning may be required under actual operating
conditions.

On critical or dangerous equipment, provide suitable
safety and emergency systems to protect personnel and
property from injury due to a valve malfunction. If the
valve handles flammable, toxic, corrosive or explosive
fluids, provide for safety in the event of valve leakage or
malfunction.

Do not obscure flow arrow plates or nameplates with
paint. If flow arrow plates or nameplates will be covered
with insulation, it is recommended the information on the
plates be transcribed on the outside of the insulation in
the same location as the plate.
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Maintenance

-~

Series 2900 High Capacity General Purpose
Globe are for the most part maintenance free when
properly selected and installed. Rebuilding of these
valves should not be necessary under normal oper-
ating conditions. For best operation follow installation
guidelines (See Installation section); maintain the fluid
pressure, temperature, flow, flowing differential pres-
sure, and shut-off differential pressure within the limits
of the valve (See Series 2900 Product Specification
for details). In installations where high vibration exists,
pneumatic andfor electrical connections should peri-
odically be checked for integrity. In water or water and
glycol applications, good water guality must be main-
tained or the service life of the valve may be reduced

—— PACKING ADJUSTMENT

Series 2900 High Capacity General Purpose
Globe Control Valves have either self-adjusting pack-
ing or adjustable packing. 29N models with Packing
Type T V-ring, V Vacuum Service, or L Lip Packing have
self-adjusting packing and require no external adjust-
ment. 291 models with Packing Type T V-ring Packing
also have self-adjusting packing and require no exter-
nal adjustment. If the valve has self-adjusting packing
and a packing leak is observed replace the packing
and if necessary the stem and plug assembly.

(See Water Quality Guidelines). The valve stem must be
kept free of debris, deposits, dirt, dust, and scratches
or the packing parts may be damaged resulting in a
packing leak. Control valve hunting will cause exces-
sive stroking of the valve stem and result in premature
failure of the packing seal. The system must be stabi-
lized to prevent hunting to ensure reasonable packing
life and optimal control performance. Oversizing of a
control valve will result in an unstable condition, which
can cause noise, vibration, and premature trim and
packing seal failure. The use of Warren Controls Valve-
Works sizing program will facilitate the selection of the
optimum valve.

29N models with Packing Type G Graphite have ad-
justable packing. 291 models with Packing Type G
Graphite also have adjustable packing. If the valve has
adjustable packing and a packing leak is observed,
tighten the packing nut 4 turn and observe. If the leak
continues tighten the packing nut another %4 turn and
observe. Repeat as necessary. If the leak continues
and the packing nut cannot be tightened further with
reasonable force replace the packing and if necessary
the stem and plug assembly.

Damaged or worn parts can decrease performance
and shorten valve life.

Damaged or worn packing parts including the packing,
bearings, spring, and other bonnet parts can cause a
packing leak resulting in damage to the actuator, ac-
cessories, and surrounding equipment. Damaged or
worn packing parts can also cause increased hyster-
esis resulting in poor control.

Damaged or worn trim parts including the plug, stem,
seat ring, piston, piston chamber, piston guide, piston
seal, and o-ring can cause increased hysteresis, poor
control, excessive internal leakage, and poor shut-off.
Damaged or worn trim parts can also cause damage to
the packing parts resulting in a packing leak.

Damaged or worn body gaskets or o-ring seals can
cause external leakage resulting in damage to the ac-
tuator, accessories, and surrounding equipment.

Should parts become worn or damaged, parts kits
are available. Repack Kits are available to replace the
packing. Repack/Inspection Kits are available to allow
the valve to be opened for inspection of its internal
parts. Rebuild/Repack Kits are available to completely
rebuild/ overhaul the valve. Parts kits come with com-
plete step-by-step instructions. Each kit has its own
part number. Please provide the valve's serial number
to ensure getting the correct kit part number and cor-
rect parts.

A m ATTEMPT TO SERVICE WITHOUT A

REPACK/INSPECTION KIT & SUPPLEMENTAL INSTRUCTIONS.
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PARTS KITS

REPACK KIT
ror 29N mopEeLs with packive TYPe T v-rine

e o osscurmon ]
2

6

SEE DWG (3769950

For 29N MoDELS wiTH PackiNG TYPE G GRAPHITE

PACKING RETAINER

RETAINER BEARING MALE ADAPTER
3 '1 PACKING RETAINER 7 1 PACKING SPRING
5 1 V-RING PACKING SET 12 1 TUBE STEM LUBE
REPACK KIT

(ITEM L QI DESCRIFTION L TTEM QI DESCUPTION

SEE DWG (3769952

PACKING CARTRIDGE

3 1 RETAINER BEARING B

1 TUBE STEM LUBE

REPACK KIT
ror 29N mopEeLs with Packine TYPe V VACUUM SERVICE

ITEM QTY | DESCRIPTION

ITEM | QTY | DESCRIPTION

SEE DWG (3761956

For 291 mMopeLs with packine TYPE T v-RING

en Lo ossarnon

2 1 PACKING RETAINER 7 1 FEMALE ADAPTER
3 1 RETAINER BEARING 8 1 PACKING SPRING
1] 1 MALE ADAPTER 13 1 TUBE STEM LUBE
6 1 V-RING PACKING SET
REPACK KIT
For 29N MopELs wiTH Packing TYPE L LIP PACKING SEE DWG (3769956
m QTY |DESCRIPTION ITEM | QTY | DESCRIPTION
2 1 PACKING RETAINER 5 3 LIP PACKING
3 1 RETAINER BEARING 8 1 TUBE STEM LUBE
REPACK KIT

m QTY DESCRIPTION

SEE DWG (3760085

INTERMNAL PACKING NUT O-RING RETAINER
4 1 V-RING PACKING SET 8 1 O-RING
1 1 PACKING LOAD WASHER 10 1 TUBE STEM LUBE
6 1 WAVE SPRING
REPACK KIT
For 291 MoDELS wiTH PACKING TYPE G GRAPHITE SEE DWG (3760052
ITEI‘I m DESCRIPTION | mEM | QTY | DESCRIPTION
INTERMNAL PACKING NUT 1 TUBE STEM LUBE
4 '1 GRAPHITE RING PACKING
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PARTS KITS

REPACK / INSPECTION KIT
ror MoDeEL 29N & 291 vawve rvre 20
SEE DWG (3241352

size 250 THrRu 400 (2-1/2 THRU 4 INCH)

ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
12 2 GASKET 1 REPACK KIT
1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

REBUILD / REPACK KIT
ror MoDeEL 29N & 291 vawve rvre 20
SEE DWG (3241352

size 250 THrRu 400 (2-1/2 THRU 4 INCH)

ITEM | QTY | DESCRIPTION ITEM QTY | DESCRIPTION
1 1 VALVE STEM 12 2 GASKET
4 1 TRAVEL STOP 15 1 TUBE PERMATEX #2
{As required)

8 1 GROOVE PIN 1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

9 1 PLUG 1 REPACK KIT

10 1 SEAT RING

REPACK / INSPECTION KIT
ror MoDeEL 29N & 291 vawve rvre 20

SEE DWG D3241554

ITEM | QTY | DESCRIPTION
8 1 GASKET

ITEM | QTY | DESCRIPTION

size 500 5 600 (5 &6 cH)

1 REPACK KIT

1 | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

REBUILD / REPACK KIT
ror MoDeEL 29N & 291 vawve rvre 20

SEE DWG D3241554
ITEM | QTY | DESCRIPTION

size 500 & 600 (5 & 6 ncH)

ITEM | QTY | DESCRIPTION

{As required)

1 1 VALVE STEM 12 1 PLUG
8 1 GASKET 13 1 SEAT RING
9 1 TRAVEL STOP 17 1 TUBE PERMATEX #2

10 1 THREAD INSERT

(Model 29N with St Stl Trim)

1 | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

11 1 GROOVE PIN

1 REPACK KIT
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PARTS KITS

REPACK / INSPECTION KIT
ror MopEL 29N & 291 vawe tree 20
SEE DWG D3241750

51ze 800 & 010 (2 & 10 cH)

ITEM | QTY | DESCRIPTION ITEM QTY | DESCRIPTION
14 2 GASKET 1 REPACK KIT
1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
REBUILD / REPACK KIT
For MoDEL 29N & 291 vawve Tree 20 size 800 £ 010 (8 & 10 mcH)
SEE DWG D3241750
ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
1 1 VALVE STEM 12 1 PLUG
8 1 TRAVEL STOP 14 2 GASKET
9 1 GROOVE PIN 16 1 TUBE PERMATEX #2
10 1 THREAD INSERT 1 ADDITIONAL BONNET
(Model 29N with St Stl Trim) SUBASSEMBLY PARTS
(SEE TABLE)
11 1 SEAT RING 1 REPACK KIT

REPACK / INSPECTION KIT
ror MopEL 29N & 291 vave Tyee 22
SEE DWG (3201354

51ze 250 THRU 400 (2-1/2 THRU 4 INCH)

B 2 | GASKET 1| REPACKKIT
1 | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

REBUILD / REPACK KIT

ForMoDEL 29N & 291 vawveTrre 22 s1ze 250 tHRU 400 (2-1/2 THRU 4 INCH)

SEE DWG (3201354
ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
1 1| VALVESTEM | 10 1 | PLUG
4 1 | TRAVELSTOP | 12 1 | TUBE PERMATEX #2
{As required)
7 1 | GROOVE PIN 1 | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
8 2 | GASKET 1| REPACKKIT

REPACK / INSPECTION KIT

For MoDeL 29N & 291 vawe Tvre 22 51z 500 & 600 (5 & s neH)

SEE DWG D3201752
ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
14 | 2 | GASKET 1| REPACK KIT
1| ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

Seat rings for valve Type 22 size 250 thru 400 (2 1/2 thru 4 inch) and size
10 {10 inch) are machined in the valve and are NOT available separtely as parts.

18| Page



PK COMPACTe Temperature Control Equipment Guide

REBUILD / REPACK KIT
For MODEL 29N & 291 vawve Type 22 size 500 & 600 (5 & 6 mcw)
SEE DVIG D3201752
ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
1 1 VALVE STEM 12 1 LOWER SEAT RING
8 1 TRAVEL STOP 14 2 GASKET
9 1 GROOVE PIN 16 1 TUBE PERMATEX #2
10 1 UPPER SEAT RING 1 ADDITIOMNAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
11 1 PLUG 1 REPACK KIT
REPACK / INSPECTION KIT
ror MoDEL 29N & 291 vawve Tyee 22 size 800 5 010 (2 & 10 ew)
SEE DWIG D3201950
ITEM | QTY |DESCRIPTION MEM | QTY | DESCRIPTION
14 2 GASKET 1 REPACK KIT
1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
REBUILD / REPACK KIT
ror MoDEL 29N & 291 vawe Tvee 22 size 800 & 010 (2 & 10 mcH)
SEE DVIG D3201950
ITEM | QTY |DESCRIPTION ITEM | QTY | DESCRIPTION
1 1 VALVE STEM 14 2 GASKET
8 1 GROOVE PIN 16 1 TUBE PERMATEX #2
9 1 UPPER SEAT RING 1 ADDITIONAL BONNET
(Valve size 8 inch) SUBASSEMBLY PARTS
(SEE TABLE)
10 1 PLUG 1 REPACK KIT
11 1 LOWER SEAT RING
(Valve size 8 inch)

REPACK / INSPECTION KIT

ror MoDEL 29N & 291 vawve Tyee 23 size 250 tHrRu 400 (2-1/2 THRU 4 INCH)

SEE DWG (3241354
ITEM QTT DESCRIPTION QT'I’ DESCRIPTION
12 GASKET REPACK KIT

1 ADDITIONAL BONNET
SUBASSEMBLY PARTS

(SEE TABLE)
REBUILD / REPACK KIT
ror MODEL 29N & 291 vawve Tyee 23 size 250 tHrRu 400 (2-1/2 THRU 4 INCH)
SEE DVIG (3241354
lm DESCRIPTION nEscmmou
VALVE STEM
3 1 TRAVEL STOP (As required) 15 1 TUBE D—RING LUBE
6 1 GROQVE PIN 16 1 TUBE PERMATEX #2
8 1 O-RING 1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
9 1 PLUG 1 REPACK KIT
10 1 SEAT RING
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PARTS KITS

REPACK / INSPECTION KIT
ror MopeL 29N & 291 vave rre 23
SEE DWG D3241556

ITEM | QTY | DESCRIPTION
7 2 GASKET

size 500 & 600 (5 &6 ncH)

ITEM QTY | DESCRIPTION
1 REPACK KIT

(SEE TABLE)

1 ADDITIONAL BONNET
SUBASSEMBLY PARTS

REBUILD / REPACK KIT
ror MopEL 29N & 291 vave Trre 23
SEE DWG D3241556

size 500 & 600 (5 & ¢ cw)

ITEM | QTY |DESCRIPTION ITEM | QTY | DESCRIPTION
1 1| VALVE STEM 11 1| SEAT RING
3 1_| TRAVELSTOP | 15 1| TUBE O-RING LUBE
4 1_| GROOVEPIN | 16 1_ | TUBE PERMATEX #2
7 2 | GASKET 1 | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
g 1_| ORING 1| REPACKKIT
10 1_| PLUG

REPACK / INSPECTION KIT
ror MopeL 29N & 291 vawve Tyee 30
SEE DWG (3261351

| ITEM | QTY | DESCRIPTION 'mem | o1y | DESCRIPTION
13 | 2 | GASKET 1| REPACK KIT

size 250 thru 400 (2-1/2 THRU 4 INCH)

(SEE TABLE)

1 ADDITIONAL BONNET
SUBASSEMBLY PARTS

REBUILD / REPACK KIT
ror MopeL 29N & 291 vawve Tree 30
SEE DWG (3261351

size 250 thru 400 (2-1/2 THRU 4 INCH)

ITEM | QTY |DESCRIPTION ITEM | QTY | DESCRIPTION

1 1| VALVE STEM 13 | 2 | GASKET

7 1_| VALVE BODY SEAT RING 15 1_| TUBE PERMATEX #2

8 T | GROOVE PIN T | ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)

g 1_| PLUG 1 | REPACKKIT

10 BOTTOM PORT SEAT RING

REPACK / INSPECTION KIT
ror MopeL 29N & 291 vawve Tree 30

SEE DWG D3261551

ITEM | QTY | DESCRIPTION
10 1 GASKET

size 500 £ 600 (5 &6 ncH)

ITEM QTY | DESCRIPTION
1 REPACK KIT

(SEE TABLE)

1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
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REBUILD / REPACK KIT

rorMoDEL 29N & 291 vawve Tvee 30 size 500 & 600 (s & & ncH)
SEE DWG D3261551

ITEM | QTY | DESCRIPTION ITEM QTY | DESCRIPTION

1 1 VALVE STEM 13 2 TUBE PERMATEX #2
5 1 GROOVE PIN
6 1 PLUG 1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
7 2 SEAT RING 1 REPACK KIT
10 1 GASKET
REPACK / INSPECTION KIT
For MoDEL 29N & 291 vawve Tvee 30 512e 800 5 010 (& & 10 mcH)
SEE DWG D3261751
ITEH QTT DESCRIPTION QTY DESCRIPTION
GASKET TOP COVER ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
14 1 GASKET BOTTOM PORT 1 REPACK KIT
REBUILD / REPACK KIT
For MODEL 29N & 291 vawve Tvee 30 5126 800 5 010 (5 & 10 NcH)
SEE DWG D3261751
ITEH QTT DESCRIPTION ITEH QTY DESCRIPTION
VALVE STEM PLUG
6 1 GASKET TOP COVER 14 1 GASKET BOTTOM PORT
8 2 SEAT RING 17 1 TUBE PERMATEX #2
9 1 THREAD INSERT (As required) 1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
10 1 GROQOVE PIN 1 REPACK KIT
REPACK / INSPECTION KIT
rorMoDEL 29N & 291 vawve Tvpe 32 size 250 Teru 800 (2-1/2 THRU 8 INCH)
SEE DWG D3261752
ITEH QTT DESCRIPTION QTY DESCRIPTION
TOP COVER GASKET ADDITIONAL BONMNET
SUBASSEMBLY PARTS
(SEE TABLE)
17 1 BOTTOM PORT GASKET 1 REPACK KIT
REBUILD / REPACK KIT
rorMoDEL 29N & 291 vawve Tvre 32 size 250 THrRu 800 (2-1/2 THRU & INCH)
SEE DWG D3261752
ITEM | QTY | DESCRIPTION ITEM | QTY | DESCRIPTION
1 1 VALVE STEM 12 1 PISTON
6 1 TOP COVER GASKET 13 1 SEAT RING
I 1 PISTON CHAMBER 17 1 BOTTOM PORT GASKET
8 4 HEX JAM NUT 20 1 TUBE PERMATEX #2
9 1 PISTON SEAL (Valve sizes 6 & 8inch) | 21 1 TUBE O-RING LUBE
10 1 O-RING 1 ADDITIONAL BONNET
SUBASSEMBLY PARTS
(SEE TABLE)
11 1 PISTON GUIDE 1 REPACK KIT
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ADDITIONAL BEONNET SUBASSEMBLY PARTS IN REPACK/ INSPECTION KIT

FOR 29N MODELS WITH PACKING TYPE T V-RING SEE DWG C3769950

ITEM qQny DESCRIFTION ITEM QTY | DESCRIPTION
8 1 O-RING RETAINER 9 1 O-RING
FOR 29N MODELS WITH PACKING TYPE G GRAPHITE SEE DWG C3769952
NONE
FOR 29N MODELS WITH PACKING TYPE V VACUUM SERVICE SEE DWG C3761956
ITEM QY DESCRIFTION ITEM QTY | DESCRIPTION
9 1 O-RING RETAINER 10 1 O-RING

FOR 29N MODELS WITH PACKING TYPE L LIP PACKING SEE DWG C3769956
NONE

FOR 291 MODELS WITH PACKING TYPE T V-RING SEE DWG C3760085
NONE

FOR 291 MODELS WITH PACKING TYPE G GRAPHITE SEE DWG C3760052
NONE

ADDITIONAL EONNET SUBASSEMELY PARTS IN REBUILD/ REPACK KIT

FOR 29N MODELS WITH PACKING TYPE T V-RING SEE DWG C3769950

ITEM | QTY |DESCRIPTION ITEM DESCRIPTION
8 1| O-RING RETAINER 10 1| BONNET BEARING
9 1| ORING 11 1 | BONNET

FOR 29N MODELS WITH PACKING TYPE G GRAPHITE SEE DWG C37659952
ITEM QTY | DESCRIPTION ITEM QTY | DESCRIPTION
] 1 BONNET 7 1 BONNET BEARING

FOR 29N MODELS WITH PACKING TYPE V VACUUM SERVICE SEE DWG C3761956

ITEM QTY | DESCRIPTION ITEM QTY | DESCRIPTION
9 1 O-RING RETAINER 11 1 BONNET BEARING
10 1 O-RING 12 1 BONNET
FOR 29N MODELS WITH PACKING TYPE L LIP PACKING SEE DWG C3769956
ITEM QTY | DESCRIPTION ITEM QTY | DESCRIPTION
] 1 BONNET 7 1 BONNET BEARING

FOR 291 MODELS WITH PACKING TYPE T V-RING SEE DWG C3760085
NONE

FOR 291 MODELS WITH PACKING TYPE G GRAPHITE SEE DWG C3760052
NONE
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12 AR PERMATEX #2
1 1 BOTTOM GUIDE PLUG
0 1 PLUG
g 1 VALVE BODY WITH SEAT RINGS
8 1 GASKET
7 1 GROOVE PIN
3] 1 TOP COVER
5 AR HEX HEAD CAPSCREW
4 AR TRAVEL 5TOP
3 1 BONNET SUBASSEMBLY SEE SEPARATE DWG
2 AR STEM LUBE
1 1 VALVE STEM
ITEM | ATY DESCRIPTION

"IMARTOCC! J1077/96] WARREN CONTROLS CORPORATION
] BROADWAY, NEW JERSEY OBE0E

[ WFPRervED 12 THRU £ INCH TYPE 22 VBA
= [P WG FO
C 03847 | C3201354
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NOTE 1 (647

(3241352

1) SECURE FLOW ARROW FLATE (8) TO VALVE BODY FLANGE
USING 2 DRIVE SCREWS (3)

NOTES:

iy
un

PERMATEX u2

sy
£~

HEX HEAD CAPSCREW

—
¥

BOTTOM GUIDE COVER

-y
L]

GASKET

-
=

WALVE BODY

=
(=]

SEAT RING

PLUG

GROOVE PIN

DRIVE SCREW NO 4 x 1/4

FLOW ARROW PLATE

TOP COVER

TRAVEL STOP

BONNET SUBASSEMBLY SEE SEPARATE DWG

B[ wd | &~ || On | | O | WO

AR

STEM LUBE

-

VALVE STEM

ITEM

ary

DESCRIPTION

JMARTOCC

TERTE

10796 WARREN CONTROLS CORPORATION

BROADWAY, NEW JERSEY 08808

2 12, 3 & 4 INCH TYPE 20 VBA

C3241352

T [ osee |
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MOTE 1

C3241354

USING 2 DRIVE SCREWS .

NOTES:

TERTE
BLB |3/9/04

18 | 2 | DRIVE SCREW w4 x 1/4
17 1 FLOW ARROW PLATE
[ ] 16 |A/R | PERMATEX =2
| T | T ] 15 |A/R | O-RING LUBE
‘ T ‘ 14 |A/R | STEM LUBE
— 13 | 1 | BOTTOM COVER
< Q 12 | 3 | GASKET
11 | 1 | VALVE BODY
10 | 1 | SEAT RING
9|1 |PLuG
1 SECURE FLOW ARROW FLATE @ TO VALVE BODY FLANGE a 1 0-RING
7 | 1 | PISTON CHAMBER
6 | 1 | GROOVE PIN
5 1 TOP COVER
4 |A/R | HEX HD CAPSCREW
WARREN CONTROLS INCORPORATED 3 | 1 | TRAVEL STOP
> ﬂﬁ:;: :"::Y;V;m balinahd 2 | 1 | BONNET SUBASSEMBLY SEE SEPARATE DRAWING
VALVE BODY ASSEMBLY 1] 1 | VALVE STEM
'E' %;84? C3241354 ITEM|QTY | DESCRIPTION
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Z) SEE D31000%8 TO SELECT FLOW ARROW FLATE.

11 SECURE FLOW ARROW PLATE @TD VALVE BODY FLANGE
USING 2 DRIVE SCREWS @ .

NOTES:

NOTES

5 | A/R | THREAD SEALANT
14 1 BOTTOM PORT
13 Z GASKET
12 | 2 | DRIVE SCREW NO & x 174
1 | 1 | FLOW ARROW PLATE
10 1 BOTTOM PORT SEAT RING
9 1 | PLUG
8 1 | GroovE PIN
7 1 VALVE BODY SEAT RING
6 1| VALVE BODY
5 1 | ToP cover
4 AR HEX HEAD CAPSCREW
U:E:,E — T ARREN CONTROLS NCORPORATED 2 A:R E:E:E:U::BASSENBLY SEE SEPARATE DWG
| D 2 W2 3 & 4 INCH TYPE 30 VBA 1 1 WALVE STEM
T [To30s7 [ 3261351 %| [mem | oty | pEscriPTION

26| Page




PK COMPACTe Temperature Control Equipment Guide

(3760085

1/2-20 UNF-ZA » 1X3LG

2.157-18 UNS-2A
339,03 J_H
R
3 12178
VBA STEM / j / 1
DOWN ;
e LW | R
5/8 MAX ﬁ
UNTHD Al %
izl
1
i
2.156
@27
10 | A/R | ADS40021 DC11M LUBE
9 1 | CN81952 ADAFTER BONNET BRASS
8 1 04910014 0-RING -014 TEFLON
7 1 | B1800053-01 0-RING RETAINER BRASS
[} 1 B1820068 WAVE SPRING 5T 5TL 17-7 PH
5 1 | B20&0003-01 PACKING LOAD WASHER ST STL TYPE 316
I'4 1 | B1700073 V-RING PACKING SET TEFLOMN
3 1 | B1640033-01 YOKE LOCKNUT STL PLTD
2 1 | B1720052 INTERMNAL PACKING MUT BRASS
1 1 | AS REQD VALVE STEM 5T STL TYPE 316
TEM|QTY | PART MWD DESCRIPTION MATL SPEC
T e [RATERAL TR TERTE
] T EPC [1-11-01| WARREN CONTROLS CORPORATION
PR won O SEE TABLE TEDET BROADWAY, NEW JERSEY 08808
A TUS-B FRACTEN  « Vi | MMGLE o 7 NON ADJUSTABLE V-RING PACKING
THRD ANILE PROJECTION ML FLLET RADS VI WAY  [TRERTrENT oD SUBASSY BRASS 115 ADAPTER
_@ = !J FISH 0N AL MACHMED BOMNET 2.157-18. 2-18
T R o T | Tossar | 360085 |
FULL il
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(3761956

Y DESOWETION D&TE APTDVED
A REDRAWN WITH CHANGE BLB
ECN 2161 05 -06| B181959 B1060057 10 INCH TYPE 22/72 250s FLG
-05|B181958  [B1060057 | 10 INCH TYPE 22/72 1252 FLG
_ou|B1B7S3  |B1060057 | B INCH TYPE 22/72
-03[ 180977 [B1060055 | 2 INCH TYPE 20/70. 30
-02|C1i80B70 | 81060055 | 1 /2 INCH TYPE 20/70, 30
2 - 1 & 2 /2 - 10 INCH TYPE 20/70, 30, 32
C3761956-01| C1180670-01 |B1060057 | /2~ 18 2 V2 - 10 WCH
PaRT o |BowneT no | BONET | usen on
| NS,
? NOTES:

RN

11 RETAMER BEARING @ 5 m A SYMMETRICAL PART
& SHOULD ONLY BE ASSEMBLED AS FOLLOWS,
PRESS RETAINER BEARING (3) INTO PACKING RETAINER (Z)
UNTIL THE END WITH THE CHAMFER ON THE ID IS ABOVE
DR FLUSH WITH THE BOTTOM OF THE PACKING RETANER (3)

21 PRESS BONNET BEARING @NTD BOMNET @
ORENTED AS SHOWN, UNTIL IT BOTTOMS QUT
IM PACKING GLAND

13 | a/m |Aoss0021 | DEMY LUBE

12 1 | SEE TABLE | BONNET BRASS OR BRONZE

M | 1 |SEE TABLE | BONNET BEARNG POLYETHERE T EFKE TONE

10 1| 0ss10012 0-RING -012 TEFLON

9 1 | B1800050-01 | O-RING RETAINER BRASS

8 1| B1azooss SPRING ST STL TYPE 302

7 1 B1010066-01 | FEMALE ADAPTER BRASS

6 1| A1700054 V-RING PACKING SET TEFLON

5 1 | B1010050-03 | MALE ADAPTER BRASS

4 1 | B1640034-01 | YOKE LOCKNUT STEEL PLATED

3 1 |B10600S6 | RETANER BEARING D R e TonE

2 1 | C1720062-03 | PACKING RETAINER BRASS

1 1 | As ReoD VALVE STEM ST STL TYPE 316

ITEM | aTY |PART NO DESCRIPTION MATL SPEC

Traemar R TERTE

L5 hemes SR aLE Jos| WARREN CONTROLS INCORFORATED
e SEE TABLE (e BETHLEHEM, PENNSYLVANA 18020-B010
m““"",:“;' B S— BOMNET SUBASSY VACUUM SERVICE
uvl NI O AL MACHNED GLFVP 1.376-18 W/ BEARINGS

ALL DHENSIONS ARE M WCHES PR W |

C | o | C3761956- | A
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= e i SEE MOTE 1
REDRAWN WITH CHANGE | BLB
ECH 2161 1305
[ | A
b \-Q/
/

/

12 | AR | ADR40021 DCA1 LUBE
1 1 CHEDETO-01 | BONNET BRASS
10 | 1 | BI0600S7 | BONNET BEARING  |poLsETHENEs HERKETONE
-
= 5 | 1 |04910012 0-RING -D12 TEFLON
B 1 | B1B000S0-01 | 0-RING RETAMNER BRASS
7 | 1 |BiB20059 PACKING SPRING ST STL TYPE 302
NOTES:
6 | 1 |BI0100S0-03 BRASS
1l RETAMER BEARMG (2} IS NOT A SYMMETRICAL PART MALE ADAPTER
& SHOULD OMLY BE ASSEMALED AS FOLLOWS. 5 | 1 | a1700054 V-RING PACKING SET | TEFLON
PRESS RETAINER BEARING (Z) NTO PACKING RETANER (3)
UNTIL THE EMD WITH THE CHAMFER ON THE ID IS ABOVE - 1 | B1640034-01 | YOKE LOCKNUT STEEL PLATED
OR FLUSH WITH THE INSDE EDGE OF THE V-NOTCH.
THE BEARMG MUST NDT ERTEND PAST THE V-NOTCH AND 3 | 1 |C1720060-03 | PACKING RETAINER EII::RS:;EI —
INTERFERE WITH THE V-RING PACKING. 2 | 1 |BI0600SS | RETAINER BEARING |py vETHERE THERKETONE
2) PRESS BONMET BEARING (80 INTO BONNET (11), 1 | 1 | AS REGD VALVE STEM ST STL TYPE 316
ORIENTED AS SHOWN, UNTIL IT BOTTOMS OUT
N PACKING GLAND, ITEM|QTY | PART WO DESCRIPTION MATL SPEC
TUELE  |4/15/03 WARREN CONTROLS INCORPORATED
SEE TABLE oot BETHLEHEM, PENMSYLVANA 1B020-8010
— NONADJUSTABLE V-RIMNG PACKING SUBASSY
BONNET 1376-18, 2-18 W/BEARINGS
=T Dwe e Y
T | oseer | c769950 | A/
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Y DESCRFTION BATE
& | REDRAWN WITH CHANGE BLB

I ECN 2161 110/05
|| |
||
||

N
NN

/
_/L&_\J
N

S

% NOTES:

1) RETAINER BEnmNG@ IS NOT A SYMMETRICAL PART
& SHOULD ONLY BE ASSEMBLED AS FOLLOWS.
PRESS RETAINER BEARING @ INTO PACKING RETAINER @
I UNTIL THE END WITH THE CHAMFER ON THE ID IS ABOVE
OR FLUSH WITH THE BOTTOM OF THE PACKING RETAlNER@

2) PRESS BOMNET BEARING@ INTO BONNET @
ORIENTED AS SHOWN. UNTIL IT BOTTOMS OUT

R IM PACKING GLAMD
8 | A/R| A0940021 DC11 LUBE
FIBER REINFORCED
7 | 1 | 81060057 BONNET BEARNG  |SBER RENFORCED
6 | 1 |c18o670-01 | BONNET BRASS
5 | 1 | 81700056 PACKING CARTRIDGE |GRAPHITE
4 | 1 | B1640034-01 | YOKE LOCKNUT STEEL PLATED
FIBER REINFORCED
3 | 1 | B1060056 RETAINER BEARNG [SBERRENFORCED o
2 | 1 | c1720061-03 | PACKING RETAINER [BRASS
1 | 1 | As reaD VALVE STEM ST STL TYPE 316
ITEM | QT [ PART NO DESCRIPTION MATL SPEC
TRAWN ToaTE
o BLB [rr10/05 WARREN CONTROLS INCORPORATED
SEE TABLE [ BETHLEHEM, PEMMNSYLVANIA 18020-8010
— BONNET SUBASSY ADJUSTABLE GRAPHITE
TREATHENT
PACKING 1376-18 2-18 W/ BEARINGS
e = | 038c7 | 3769952 ry
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NOTES:

T RETAINER BEARING @ IS NOT A SYMMETRICAL PART
& SHOULD ONLY BE ASSEMBLED AS FOLLOWS. |
PRESS RETAINER BEARING @ INTO PACKING RETAINER @
UNTIL THE END WITH THE CHAMFER ON THE ID IS ABOVE
OR FLUSH WITH THE BOTTOM OF THE PACKING RETAINER @ |

2

3

IN PACKING GLAMD.

PROTECT 1D & 0D SEALING LIPS OF PACKING FROM
CUTS, MICKS OR SCRAPES DURING INSTALLATION. DO
NOT FORCE SEALING LIPS PAST BOMNET THREADS OR
STEM THREADS. USE OF INSTALLATION SLEEVE IS
RECOMMENDED, LUBRICATE PACKING 1D & OD AND STEM
BEFORE INSTALLATION. PACKING MUST BE ORIENTED

(3769956

PRESS BONNET BEARNG (&) INTO BONNET (7) | ]
ORIENTED AS SHOWN, UNTIL IT BOTTOMS OUT

A

,,./%

AS SHOWM. /
VM >/L
2
E
|
A
8 [A/R| A0940021 DC1M LUBE
7 | 1 | crsos70-01 BONNET BRASS ASTM B16 HOZ
FIBER REINFORCED
6 | 1 | B10s&00ST BONNET BEARING EER e ORCED o onE
HIGH TEMP_ETHYLENE
5 3 | 4207-18700375-312 LIF PACKING PROPYLENE 90 DURD
4 | 1 | B1640034-01 YOKE LOCKNUT STL PLTD
FIBER_REINFORCED
3 [ 1 | B10600SE RETAINER BEARING BB RN R D e TONE
2z | 1 | C1720061-03 PACKING RETAINER BRASS ASTM Bi16
1 1 AS REQD VALVE STEM ST STL TYPE 316
ITEM|QTY| PART NO DESCRIPTION MATL SPEC
TR TOATE
s BLB [11/10/0d WARREN CONTROLS INCORPORATED
SEE TABLE TEGED BETHLEHEM, PENNSYLVANIA 18020-8010
BONNET SUBASSEMELY NLP PACKING
e e 400°F EPDM 1376-18 2-18 W/ BEARINGS
e ra |"“5';5¢7 (3769956 y

@Q N
NOTE 3
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A | ECN 1427 M. o

D2

€

note 1 (L{5) Al
A

® i

: sy

——7 (=) W p

P> ! %,
4 7

16 AR | PERMATEX u2

BOTTOM GUIDE COVER

GASKET

VALVE BODY

LOWER SEAT RING

PLUG

UPPER SEAT RING

GROOVE PIN

1 SECURE FLOW ARROW PLATE @TO VALVE BODY FLAMNGE TRAVEL STOP

USING 2 DRIVE SCREWS (5)
NOTES:

=
=
slal=a]l=l==]=m]| =

TOP COVER

AR | HEX HEAD CAPSCREW

DRIVE SCREW MO & X 1/4

TMARTOCC iis/96] WARREN CONTROLS CORPORATION 1| FLOW ARROW PLATE

i:1

1 BONNET SUBASSEMBLY SEE SEPARATE DWG

BROADWAY, NEW JERSEY 08808

A/R | STEM LUBE

aflmlu|ls|wvm|o|w]|o| o
%]

Laar ]
5 & 6 INCH TYPE 22 VBA 1 VALVE STEM

L ]
Dl 03847 I D3201752 IA ITEM | aTy | DESCRIPTION
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NOTE 1 (5

e—o—eaxhﬁh
NOTE 2

]

assan

D3201950

2) PRESS GUDE BUSHING(1) FLUSH WITH T0P OF
GUDE POST OW BOTTOM GUIDE COVER(T5)

1 SECURE FLOW ARROW PLATE(Z)TO VALVE BODY FLANGE
USMG 2 DRIVE scﬁEw‘s@

WOTES:

SONNNNNN

NN

;{_
Z
%

i uw
18 | a/R | LOCTITE PRMER T
17 AR | LOCTITE 272
16 | a/R | PERMATEX =2
15 1 BOTTOM GLRDE COVER
14 2 GASKET
13 | 1 | GUIDE BUSHNG
12 | 1 | VALVE BODY
1 1 | LOWER SEAT RING
| 1 |PLUG
g 1 | UPPER SEAT RING
] 1 GROOVE PIN
7 1 TOP COVER
& AR | HEX HEAD CAPSCREW
5 2 DRIVE SCREW MO 4 = 174
4 1 | FLOW ARROW PLATE
3 1 | BONMET SUBASSEMBLY SEE SEPARATE DRAWING - Téam WARREN CONTROLS CORPORATION
2 | A/m | STEM LUBE BROADWAY. NEW JERSEY 08808
T e L R e
ITEM| aTy | DESCRIPTION mgﬂ |-' D3201950 |-
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L]
742007

1 SECURE FLOW ARROW PLATE ( ITEM 14 } TO VALVE BODY FLANGE
USING 2 DRIVE SCREWS (ITEM 15 L

NOTES: 15 2 DRIVE SCREW MO 4 x 174
14 1 FLOW ARROW PLATE
13 AR THD SEALANT
12 1 VALVE BODY
kil 1 BOTTOM GURE PLUG
10 1 SEAT RING

1 FLUG

1 GROOVE PIN

e 1 @@

1 GASKET

1 TOP COVER

HEX HEAD CAPSCREW

AR THREAD INSERT

_\Eaf/—_

1 BONNET SUBASSEMBLY SEE SEPARATE DWG

AR STEM LUBE

Bl Bl BN U sl el N e
>
=
=

1 VALVE STEM

ITEM | OTY DESCRIPTION

gLe | 7izeo7 [WARREN CONTROLS INCORPORATED
BETHLEHEM, PENNSTLVANLA 18020-8010
5 & & INCH TYPE ZD

VALVE BODY ASSEMBLY
Dl 03847 | D3Z241554 |A
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18 | 2 | DRIVE SCREW ud x 174
711 FLOW ARROW PLATE
16 | A/R| PERMATEX =2

15 | AR| D-RING LUBE

14 | AFR| STEM LUBE

13 | 1 | VALVE BODY

2|1 BOTTOM GUIDE FLUG
L SEAT RING

0|1 | PLUG

1 0-RING

1 PISTON CHAMBER

2 | GASKET

1 TOP COVER

HEX HD CAPSCREW
1 GROOVE PN

1 TRAVEL STOP

1 SECURE FLOW ARROW PLATE (T7) TO VALVE 800Y FLANGE
USNG 2 DRIVE SCREWS (38) .
MNOTES:

:Eu_a E/20/03] WARREN CONTROLS INCORPORATED)

mo e e 1 | BONNET SUBASSEMALY SEE SEPARATE DRAWING
5 - & INCH TYPE 23

VALVE BODY ASSEMBLY 1 VALVE STEM

=
D [ 037 | Daz4tsss | 7em|aTy | DESCRIPTION

el L T N R - el Rl -]
>
S
a
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M
ECN 1427 M er

>

NOTE 1 (6 T

[T

18 AR PERMATEX #2

15 1 BOTTOM GUIDE COVER
14 2 GASKET

13 1 VALVE BODDY

12 1 FLUG

n 1 SEAT RING

10 AR THREAD INSERT

1 GROOVE PIN /8 A x 1

1 TRAVEL STOP

1) SECURE FLOW ARROW PLATE (8) TO VALVE BODY FLANGE Z | DRIVE SCREW MO 4 x 1/4

USING 2 DRIVE SCREWS (7)
MOTES:

1 FLOW ARROW PLATE

HEX HEAD CAPSCREW 5/8-11 x 2

1 TOP COVER

1 BONMET SUBASSEMBLY SEE SEPARATE DWG

[P arTocc [ei/os| WARREN CONTROLS CORPORATION
[GEo= BROADWAY, NEW JERSEY 08808

AR STEM LUBE

Mo~ O
(2]
(%]

8 & 10 INCH TYPE 20 VBA 1 WALVE STEM

D 03847 03241750 A ITEM | aTY DESCRIPTION
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1 SEE DIN00HE TO SELECT FLOW ARROW FLATE.

0 SECURE FLOW ARROW PLATE (E) TO VALVE BODY FLANGE
USING 2 DRIVE SCREWS (3).

NOTES:

notes 122 (8 H9)

13 AR THREAD SEALANT

12 1 BOTTOM PORT

1 AR HEX HEAD CAPSCREW

10 1 GASKET

g 2 DRIVE SCREW NO 4 x 174

2] 1 FLOW ARROW PLATE

7 Z SEAT RING

[ 1 FLUG

5 1 GROOVE PM

4 1 VALVE BODY

3 1 BONNET SUBASSEMBLY SEE SEFARATE DWG
2 AR STEM LUBE

1 1 VALVE STEM
ITEM | QTY DESCRIPTION

uARTOCC 111796 | WARREN CONTROLS INCORPORATED)
BETHLEHEM, PENNSYLVAMA 8020-8010
5 & 6 INCH TYPE 30 VBA

5] 03647 03261551 A
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& SEE DIWOMG TO SELECT FLOW ARROW PLATE H N

¥ SECURE FLOW ARROW FLATE @TU WALVE BODY FLANGE
USNG 2 DRWVE SCREWS (13

T i T | A/R | PERMATEX =2

% 1 | BoTTOM FORT

s 16 | SOCKET HEAD CAPSCREW S/B-11 x 1 3/4
14 1 GASKET BOTTOM PORT

13 2 | DRIVE SCREW MO & x w4

12 1 | FLOW ARROW PLATE

f 1 PLUG

0 1 | GRODVE PIN 1/8 D& x 1

9 | A/R | THREAD NSERT

B 2 | seat rMG

7 1 | vALVE BODY

& 1 GASKET TOP COVER

5 16 | HEX HEAD CAPSCREW 5/8-M x 2

4 1 | Tor cover

3 1 BOMMET SUBASSEMBLY SEE SEFARATE DWG
2 | am | sTEM LuBE

1 1 | vALVE STEM
ITEM | @TY | DESCRIPTION

BROADWAY, NEW JERSEY O8O

|JJ«|ART[:xc| w?;gf, WARREN CONTROLS CORPORATION

B NCH TYPE 30 VBA

T | oz [ Dszerrs =]
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NOTES 1& 2 @-@-____

=)
W

D3261752

J

N

AL

Z2 1/2-5 INCH
FISTON SEAL

2 SEE D3OI TO SELECT FLOW ARAOW PLATE
4 SECURE FLDW ARRDW PLATE @ TO WALVE BODY FLANGE

USND 2 DAVE SCREWS
ROTES:

2 1/2-6 INCH
BOTTOM PORT
BOLTING

21 AR O-RING LUBE
20 AR FERMATEX nZ
19 1 BOTTOM PORT
18 AR SOCKET HEAD CAPSCREW
17 1 BOTTOM PORT GASKET
16 2z DRIVE SCREW MO & x 1/4
15 1 FLOW ARROW FLATE
14 1 YALVE BODY
13 1 SEAT RIMNG
12 1 FISTON
" 1 FISTOM GUIDE
0 1 O-RING
9 1 FISTOM SEAL
[} 4 JAMNUT 3/8-24
7 1 FISTON CHAMBER
] 1 TOF COVER GASKET
5 AR HE¥ HEAD CAPSCREW
& 1 TOP COVER
Eﬂmm o rea] WARREN CONTROLS CORPORATION 3 1 BOMMET SUBASSEMBLY  SEE SEPARATE DWG
BROADWAY, NEW JERSEY 08908 z AR | STEM LUBE
2 1WZ-8 MNCH TYPE 32 VBA q 4 VALVE STEM
8]} 03847 03281752 ITEM aTy DESCRIPTION

39| Page




@ PK COMPACTe Temperature Control Equipment Guide

CETYT)

Seres

| =900

' IO0M2900 A 1209
‘ ~

‘_‘\ ("\ -‘_/Hi "' :‘ ,_‘ € A,"" irkpf{jj; »\@

2600 EMRICK BLVD * BETHLEHEM, PA 18020 « USA
800-922-0085 « WVW.WARRENCONTROLS.COM

40| Page



SD 4522C/0205

PRINTED IN LLS.A.

PK COMPACTe Temperature Control Equipment Guide

Spence T-61 Temperature Controller

A diviasen of CIRCOR Trnesnational. loc.

<Technica| Data >

SD 4522C

SPENCE ENGINEERING COMPANY, INC. 150 coLDENHAM ROAD, WALDEN, NY 12586-2035

Air Master TYPE T61, T62 & T63
PNEUMATIC TEMPERATURE
CONTROLLER

The T61 Series Temperature Regulator is ideal for wide ranging,
fast changing loads on instantaneous heaters and other difficuit
process applications. The cascade principle, normally used only
on instrument type regulators, is the basis for this inexpensive
design. The T61, when used with a properly selected A Series
Pilot or Control Valve, continuously adjusts a pressure regulator
to the required heater pressure. This action, coupled with the fast
response of a bimetallic thermostat, gives exceptional results.
Added convenience and economy results from the wide (200°F)
adjustable range and the low air consumption (.35 cfm). These
controllers have adjustable proportional band as well as

overtemperature protection.
SPECIFICATIONS

1/8" NPT -1/2" NPT

i Max. Air Supply Pressure .................. 32 psi
: Max. Signal Pressure ............cccccuunie. 2 psi below Supply
Q MoUNHNG: s 1/2" NPT
’ | ’ ‘ Air: Connections i:.vssasasin i 1/8" NPT
| 35/g" ! 12" | Air Consumption, Maximum ............... 0.70 SCFM
Air Consumption, Normal .................. 0.35 SCFM
Proportional Band (Adjustable) ............ 1/4 to 2 psi per 1°F
Weight: sicaniasiGniainisnsaieg 2 3/41b.

TYPE T61, T62 & T63 PILOT

TEMPERATURE RANGES

T61 & T62
T63 150° to 300°F

50° to 250°F

OPERATING PRINCIPLE

When used with Regulator

The regulator is operated by it’s initial steam pressure. It is
normally closed, being held so by initial pressure on the disc and
by an internal main spring. The pressure pilot is actuated by
means of an air signal applied to it's diaphragm. This signal is
received from the temperature pilot as a resuit of the temperature
bulb sensing a drop in temperature from the control setting.

When steam is turned on, it flows through the pressure pilot (Fig.
2) to the No 8B tee. Bleedport No. 4A restricts the flow, builds
pressure under the diaphragm and opens the main valve.
Restriction No. 5A steadies the operation of the regulator.

Steam flowing to the heater develops a rising delivery pressure
which feeds back through the control pipe to the pressure pilot
diaphragm. As this pressure approached a balance with the air

pressure signal supplied by the temperature pilot , the pressure
pilot throtties. This, in turn, allows the main valve to assume a
position to maintain the set temperature.

As the temperature at the outlet of the heater increases, it causes
the T61 Pilot to reduce the loading air pressure and this, in turn,
will cause the pressure regulator to modulate the steam flow to
the heater.

When used with Pneumatic Control Valve

The T61 Series Pilot will send a proportional air signal from 0 psi
to a maximum of 30 psi (not greater than 2 psi less than the
supplied pressure) within a 7?77 degree span. The Pilot will
increase signal as the temperature falls, which will either open or
close the control valve, depending upon actuator configuration.
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Installation

INSTALLATION

PLANNING

Locate the regulator in a horizontal pipe. Prevent water hammer
and erratic operation by providing a trap ahead of the regulator.
Avoid damaging effects of scale and dirt in pipelines by using a
strainer to protect the regulator. Provide a three valve bypass to
facilitate inspection of the regulator without interrupting service.

MAIN VALVE

Flush the main piping system thoroughly to clear it of welding
beads, scale, sand, etc. Mount main valve with diaphragm
chamber down and arrow on body pointing in the direction of
flow. Screwed end valve should be mounted in unions.

PILOT

Mount the pilot with the bulb projecting entirely into the liquid or
air being controlied. If the body is not in a horizontal position with
air gages on top, the set screw (5) on bottom of body nearest the
bulb may be loosened and body rotated to horizontal position.
Retighten the set screw.

Connect a reliable source of clean compressed air (not to exceed
32 psi) to the inlet of the pilot. The supply air should be set at 2
psi above the maximum desired air signal. If air is available at a
higher pressure, install a pressure reducing valve. CAUTION: Be
sure to blow out all lines before making final connections.

Connect pilot outlet to 1/4" tap on top of pressure pilot.

START-UP AND SETTING

With supply air shut off, set temperature adjusting knob at the
lowest temperature setting. Turn on supply air. The supply air
should be set at 2 psi above the maximum desired air signal. If
air is available at a higher pressure, install a pressure reducing
valve. No more than 1 to 2 pounds should show on the control air
gage (supplied with the T61 Pilot).

Gradually turn up temperature adjusting knob until rising loading
air pressure causes regulator to open. Continue raising temper-
ature setting in this fashion until desired
control temperature is reached.

The T61 Pilot is factory set so that 5
degrees variation above and below the
controlled temperature will cause the
loading air pressure to vary approx-
imately 8 pounds. The factory setting will

Initial

increased, the temperature pilot is being called on to function at
a setting finer than the installation will permit. At this point, factors
such as thermostat location, trapping and valve size should be
reexamined.

If the regulator swings immediately on startup and does not settle
out and decreasing the sensitivity by turning the sensitivity screw
(7) counterclockwise cannot be tolerated, the installation as a
whole should be restudied.

RECOMMENDED INSTALLATION

usually produce satisfactory control.

If closer control is desired, the sensitivity
of the T61 Pilot can be increased by
turning the sensitivity screw (7) clockwise.
This will cause the control temperatures
to move to a position below the set point.
This effect must then be corrected by
readjusting the temperature adjusting
knob (4).

Make these adjustments slowly, turning
the sensitivity screw no more than 1/8
turn and allow two or three minutes after
each adjustment for the system to settle

Quick Vent
Air Valve &

Type EAT61
Temperature
Regulator

Instantaneous Heater

out. Practical range of adjustment of the Vacuum Breaker
sensitivity screw is 1/2 turn from the

factory setting.

After final setting is reached, it may be
necessary to release the set screw in the
temperature adjusting knob and repo-
sition it so that the indicator is aligned
with the temperature being controlled. At
this point, the set screw is retightened.

If a hunt develops (a steadily swinging
temperature) when the sensitivity is

2 Pressure
Strainer Relief
Fand T
Steam
Teap Water
Condensate § Supply
From
Circulating Pump
FIGURE 1
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Troubleshooting

TROUBLE SHOOTING

FAILURE TO OPEN
1.Check supply gage to be sure it shows 2 psi higher than the
required signal pressure.

2. Turn adjusting knob to top of temperature range. Pressure
should go to within 2 or 3 pounds of supply pressure. If not,
check for dirt in sensitivity screw and ball seating surface.

FAILURE TO CLOSE OR OVERRIDING
DELIVERY PRESSURE

1. Adjusting knob may have been tampered with.

2.1f air pressure will not bleed down when adjusting knob is
turned to bottom of range, it is likely that vent is plugged.
Sensitivity screw (7) improperly adjusted (open too wide).

ERRATIC CONTROL

1. Hunting
2. Gradual wandering over too wide a spread.

3. Fast over and under rides are the result of fast load changes,
usually accentuated by the thermostat being located at a point
where it cannot immediately sense a change in conditions.

INSTALLATION FAULTS

1. Poor circulation through heater. Constant circulation should be
employed.

2. Traps on the return may be discharging erratically or may be
improperly installed.

3. Sticky check valve.

4. High lift to condensate hot well. Gravity drainage from heater
should be arranged or return pump installed.

DISMANTLING

1. Remove sensitivity screw (7) and clean.

2. Unlock knob set screw. Loosen and move adjusting knob (4)
out to clear stop on dial plate and lock to shaft. Unscrew
spool (3) from body by rotating adjusting knob

counterclockwise.

this line

Main Valve
n, Type Eor E2

Elbow—Type E2

FIGURE 2

@/m
/

—-—-—-- WEIG0000R
TYPE T61, T63

TYPE T62

FIGURE 3

3. Care should be taken not to damage O-rings (6). Examine for
nicks and other defects.

4. Examine spool (3) and ball (2) for defects.

5. Clean spool and ball with air pressure.

6. Reassemble.

TESTING & CALIBRATING

Reverse or Direct Acting
1. Plug the pilot control air port and apply supply pressure 2 psi
above the control range to the supply air port.

2. Open the sensitivity screw (7) one turn while establishing a
steady system temperature.

Reverse Acting (T61 & T63) Pilots Only

(Control pressure decreases with increasing temperature)

1. Turn the spool (3) clockwise to the point where the invar rod,
ball and seat are in contact. The control gauge should show
pressure near the top of the control range.

2. Turn the spool counter-clockwise until the control pressure is
at the middle of the range.

3. Continue to turn the spool counter-clockwise until the low
end of the range is reached. Adjust the sensitivity screw as
required so this occurs within a 5° change on the dial. The
control pressure should vary from the minimum to the
maximum (15 or 30 psi) with a 10° change of the dial setting.
When used with an A-pilot the minimum is 3 psi, when used
with a control valve the minimum is the lower end of the
bench range.
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VENT (DO
NOT PLUG)

SERIAL NUMBER PLATE
AND FLOW ARROW

CONTROL AIR

T— TO PILOT

1/8"NPT

PILOT

1

T61, T63 and T64 Pilots are

TYPE T61 PILOT 0y designed and manufactured in
REVERSE ACTING accordance with Aritcle 3,
Section 3 of the Pressure
Equipment Directive 97/23/EC.
ITEM
NO. | PART NAME MATERIAL PART NO. T61-Reverse Acting
1 Bulb Assy. 50-250 (T61,T62 except SS) Bronze 07-40190-03 T62-Direct Acting
Bulb Assy. 150-350 (T63 & T61,762 SS only) | St. Steel 07-40191-03 T63-High Temperature Reverse Acting

2 |'Ball St. Steel 05-07709-00 Reverse Acting-Air control signal decreases as

3 'SPOOI Reverse Actlng -T61 & 163 Brass 04-07741-00 process temperamre increases.

4 | Adjusting Knob Plastic 05-07927-00 Direct Acting-Air control signal increases as process

5 [ Body Set Screw Steel 05-11134-00 temperature increases.

6 *Spool Sealing Rings Viton 05-04004-00

7 *Sensitivity Screw Steel 05-07930-0

8 *Valve Spring St. Steel 05-05175-00 When ordering parts, it is essential

9. | Prassus Gauge 05-17460-00 that the pilot type, service and serial

10 1/8 Nipple Brass 05-17459-00 number be stated'

11 1/8 Tee Brass 05-17458-00 :

12__| Spool Direct Acting Assy. - T62 Brass 07-43770-00 Select part by item number, but order

Repair Kit - T61, 763, 764 (Reverse Acting) 08-11507-01 by part number. Specify complete
*These parts fumished in Repair Kit part number when ordering.
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NOTES:
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