TECHNICAL BULLETIN 2296-TB
cashcaoe 12-20

ISO Registered Company

MODEL
2296/2296HF

("HF" FORMERLY 1-1/2" & 2" MODEL 2266)
SST & BRONZE

PNEUMATIC OR ELECTRIC ACTUATED
CONTROL VALVE

OVERVIEW

The Model 2296 / 2296HF is an inexpensive stainless
steel or bronze globe-style, control valve for plant
utility and process applications. It is available with
multiple characteristics. Model 2296 - Sizes include
1/2", 3/4", 1", 1-1/2" and 2" (DN 15, 20, 25, 40 and 50).

MODEL 2296

Model 2296HF - Sizes 1-1/2" and 2" (DN40 and 50).
Cast Bronze material only.

FEATURES LINE SIZES AVAILABLE
e Quick change trim. l 1/2” (DN15), 3/4” (DN20) 1" (DN25)
1-1/2" (DN40), 2" (DN50)

e Equal percent or linear characterization.

e If replacing an existing Model 2266 with a Model
2296 select linear flow characteristic (trim).

e  Std. wetted trim components of 316 or 316L SST. END CONNECTIONS
e Metal or TFE soft seat. NPT, RF FLANGED, EXTENDED NIPPLES

e  SST or BRZ body.
e Full or reduced port trim.

e  Standard Actuator compliant with IEC 60534-6-1 for
mounting standardized positioners. CO M M O N A P P L | CAT | O N S
AIR, GASES, OILS, WATER, OXYGEN,

e Rotork Electric Actuator available in 110v AC or STEAM, MANY CORROSIVE PROCESS

24v DC, aluminum water tight enclosures. Comes

standard with Hart protocol. FLUIDS
APPLICATIONS
Model is capable of handling air, gases, oils, water, D ES I G N P R ESS U R E

oxygen, steam and many corrosive process fluids.
With optional construction it is suitable for cryogenic MAXIMUM ALLOWABLE WORKING

service. PRESSURE: UP TO 1625 psig (112 Barg)




Body Sizes:

Body Material

Max. Allowable

Working Press:

Working
Temperature
Range:

End Connections:

Max. Shutoff
Press:

Seat Leakage:

Flow Direction:

Inherent Flow
Characteristic:

Rangeability:

Painting:

STANDARD / GENERAL SPECIFICATIONS

1/2", 3/4", 1", 1-1/2" and 2".

(DN15, 20, 25, 40, and 50).

Model 2296HF available in 1-1/2" & 2".
(DN40 and 50) Cast Bronze only.

Cast 316L SST or Cast Bronze.

See Table 1.

Standard: -20°F to +400°F, (-29°C to
+204°C).

Option -36: -425°F to +400°F, (-253°C
to +204°C).

Option -5, 5N: -325°F to +400°F,
(-198°C to +204°C).

Female NPT.

Opt-30: SST 150#, 3004, 600# RF Flange
for use on SST body material. F-to-F
dimensions per ANSI/ISA 75.08.01
Opt-32: Extended Nipple, Schedule 80,
plain end.

See Table 2.

Meets ANSI/FCI 70-2.
Metal Seated — Class IV
TFE Soft Seated — Class VI.

Standard: Flow-to-Open (FTO). Minimizes
packing sealing pressure level. (Not rec-
ommended for Flow-to-Close direction.)

Equal Percent (=%) or Linear; FTO direc-
tion only.

Rangeability
Port/_S e.at Seat Leakage Class
Description
1\ Vi
Full - Metal 50:1 -
Full - Soft - 50:1
Reduced - Metal 50:1 -
Reduced - Soft - 25:1

Standard —All non-corrosion resistant por-
tions are powder coated per Spec. S-1743
and/or with corrosion resistant epoxy paint
per Cashco Spec #S-1606.

Flow Capacity:

Per ISA S75.11.

MODEL 2296
. . Max Cv
Size Port - Orifice Seat Design
inch | (DN) | Description | Character Metal Soft
Equal % 8.8 71
Full -
. Linear 9.7 7.6
172 (15) Equal % 3.5 3.7
Reduced -
Linear 3.5 3.5
Equal % 1.2 9.2
Full -
Linear 1.2 9.8
3/4" (20)
Equal % 3.7 3.8
Reduced -
Linear 3.6 3.6
Equal % 12.0 1.5
Full -
Linear 12.0 1.5
1" (25)
Equal % 3.8 3.9
Reduced -
Linear 3.6 3.9
Equal % 18.5 18.5
Full -
Linear 18.5 18.5
1-1/2" | (40)
Equal % 9.6 9.6
Reduced -
Linear 9.2 9.3
Eul Equal % 39.0 39.0
Linear 38.6 38.6
2" (50)
Equal % 27.3 28.2
Reduced -
Linear 26.9 27.9
I vocel 2206HF casT BRONZE ONLY [
Eul Equal % 22.5 22.5
u
Linear 26.0 25.2
1-1/2" | (40)
Equal % 10.0 10.1
Reduced -
Linear 9.7 9.8
Eul Equal % 44.5 44.5
u
Linear 44.0 44.0
2" (50)
Equal % 29.6 30.7
Reduced -
Linear 28.8 30.1
See Tables 4, 5, 6 & 7 for Cv at 10% Travel Increments
METRIC CONVERSION FACTOR: Cv/1.16 = kv

Actuators: Spring-Diaphragm Type - Reversible.
ATC-FQO = Air-to-Close, Fail Open;
ATO-FC = Air-to-Open, Fail Close.
Basic Body Sizes
Actuator - Action
Model No. | inch (DN)
Reverse; ATO-FC
C27 & C53 1/2" - 2" (15-50) |(Increase in air “LOAD”
retracts actuator stem.)
Direct; ATC-FO
C27 & C53 1/2" - 2" (15-50) [(Increase in air “LOAD”
extends actuator stem.)

See Table 2 for proper selection of re-
quired bench setting range spring.



Electric Actuators: Rotork actuators available in 110v
AC or 24v DC, aluminum water tight

enclosures. Comes standard with Hart

protocol.

6, CSA 4 & 6, standard man

CVL 1500: water tight IP68, NEMA 4 & 6, CSA 4 & 4x, blue
tooth, optional manual override.

Consult factory on other protocols, enclosures or options.

CML 750: water tight IP67, NEMA 4 & See Table 3.

ual override. NOTE: If electric actuator is selected, all other accessories
in positions 12 through 15 of the coder are not available,
must select "0" in the product coder for these positions.

BODY SUB-ASSEMBLY SPECIFICATIONS

Body/Bonnet BRZ / BRZ Gaskets:
Materials: 316L SST/SST
Trim: 18-8 SST material or better.
Seat Trim . —
Design | Designation No. Service Bonnet Bolting:
Metal S1, MB1 Standard &
Cryogenic
TFE-Soft|  s3,mB3 | Standard&
Cryogenic
See Table A for complete trim material
specifications.
Stroke: Body Size Travel/Stroke
inch (DN) inch | (mm) Stem Packing
1/2"-1-1/2" | (15-40) 500" | (12.7) Apparatus:
2" (50) 750" | (19.0)

Figure 2
Model 2296 Sizes 1/2"-1-1/2" (DN15-40)

Metal Seat

Figure 1
TFE-Soft Seat Design

Body-to-Bonnet: TFE (Standard); Spring
Loaded TFE (Cryogenic).

Seat Ring: Fluorogold (TFE) (Standard
and Cryogenic).

2" (DN50) body size only. All bolting zinc-
plated alloy steel.
Standard Construction - Zinc plated
Studs: ASTM A193, Gr. B7;
Nuts: ASTM A194, Gr. 2H.
Opt.-36, -5 and -5N Cryogenic Construc-
tion - SST
Studs: ASTM A193, Gr. 8; CI.1;
Nuts: ASTM A194, Gr. 8/8B.

Packing — All packing ring sets are com-
plete with upper and lower TFE adapters;
V-rings of virgin TFE, non-split.

Bolting — 18-8 SST studs and nuts.

Flange — 316 SST.

Follower — 316 SST with SST Body and
Brass with Bronze Body.

Figure 3

Model 2296 Size 2" (DN50)

Metal Seat



Size, Stroke &

PNEUMATIC ACTUATOR SUB-ASSEMBLY SPECIFICATIONS

Vol - Ambient -50° to +180°F (-45° to +83°C).
olumes: Temperature:  -20°to+140°F (-29° to +60°C) with electri-
Basic h[l)ri:"m Nominal Volumes cal accessories.
Actuator | P Are% Stroke | Clearance | Displacement Materials:
Model [Action|in? [em?)| in [(mm)|in® | (@em?)| in® | (em?) Part Material
Diaphragm Buna-N w/Polyester Insert
ATC 05 |(12.7[20:3]496.5)] 162 |(2655) Lower & Upper Case, crool
ATO 28.2((462.1)| 16.4 |(268.7) Yoke
c27 32 ((209)
ATC 0.7519.05) 25.8|(422.8)| 25.4 |(416.2) Attachment Hub 17-4 PH SST
ATO ' "24.4](399.8)| 24.1 |(394.9) Stem 316/316L SST
ATC 05 | (12 46.1|(755.4)| 28.2 |(462.1) Diaphragm Plate,
ATO © |7 [44.3](725.9)] 24.7 [(a04.8) Stem Spacer, Spring, Steel
C53 53 1(342) Spring Plate,
ATC 0.75 [(10.05) 2:4{(629-3)] 39.3 |(644.0) Hub Nut, Stem Bolt,
ATO 36.9](604.7)] 39.0 |(639.0) Diaphragm Washer 316/316L SST
Bench Set Air Pressures Diaph. Washer O-ring, Buna-N
& Max/Norm Bench Set Normal . Hub O-ring, Stem O-ring
Pressures: Supply Design Max. Bolts & Nuts Steel Plated
psig (Barg) psig | (Barg) | psig | (Barg) Stem Lock Washer, Steel
5-15 | (0.34-1.03) | 20 (1.4) 100 (6.9)
15-60 | (1.03-4.14) | 75 (5.2) 100 (6.9)
OPTION SPECIFICATIONS
Option -3: MANUAL HANDWHEEL. Over- Extension
rides the actuator spring force to Body Size Column | Recommended
allow manual stroking of the valve. Model Length for
Single acting design, side-mounted, - i
handwheel. For ATO-FC action, inch C"‘S’,?F_"'c inch | (mm) | Applications
handwheel operator “opens” the valve -
against spring force; may be utilized Jorqe | ONG.SG36G | 8" | (127) Gaseous
as a }:ravil_rsgolg Oto r.;revehnt f(L;”hC|O-| 2296/ 5NL, 5L, 36L [ 12" | (305) Liquid
sure. rFor - action, hanawnee 2296HF N N
operator “closes” the valve against i~ 1-1/2" | 5NG,5G,36G 5 (127) Gaseous
spring force; may be utilized as a 1-1/2"- " R
travel stop to prevent full opening. 2" SNL, 5L, 36L | 15" | (381) Liquid
. * May also be used in Gaseous Applications
Option -5N_: CRYOGENIC CONSTRUCTION. ** Model 2296HF only available in 1-1/2" & 2" sizes
Bronze Body only for non-oxygen
service. Forgaseous "G"or liquid "L"
cryogenic services in an applicable Option -12: REDUCED ORIFICE. For reducing the
temperature range of -325 to +400 F maximum flow rate, or for handling higher
(-198 to +204 C). Includes extension pressure drops than the standard orifice
columnandinternally live-loaded TFE will handle.
packing. Cleaned per Specification
#5-1542. Option -15: STELLITED TRIM. Stellite seat ring and
plug, metal to metal seats, full port only.
Option -5_: CRYOGENIC CONSTRUCTION.
Bronze body for gaseous "G" or  Option -40: NACE CONSTRUCTION. Internal wetted
liquid "L" services in an applicable portions meet NACE STD. MR0175 for
temperature range down to -325° to applications in sour gas/crude oil service.
+400°F (-198°t0 +204°C). See Table SST body and trim only.
1. Includes extension column, and
internally live-loaded TFE packing. Option -55: SPECIAL CLEANING. Cleanedandpack-
Cleaned and packaged for oxygen aged per Cashco Specifications #S-1134.
service per Specification #S-1134. Suitable for oxygen service.
Option -36_: CRYOGENICCONSTRUCTION.SST Option -56: SPECIAL CLEANING. Special cleaning

body for gaseous "G" or liquid "L"
servicesinanapplicable temperature
range down to-425°t0 +400°F (-253°
to +204°C). See Table 1. Includes
extension column, and internally
live-loaded TFE packing. Cleaned
and packaged for oxygen service
per Specification #S-1134

procedure per Cashco Specifications
#S-1542. Suitable for fluids other than
oxygen.



Positioners:

2296-TB

MOUNTED ACCESSORY SPECIFICATIONS

NOTE: PMV Positioners are not FM
Approved at this time. If you need FM
Approval, please specify the Siemens
PS2.

General: PMV Positioners. Aluminum hous-
ing with corrosion resistant powder coated
epoxy. Pneumatic output load as required
by actuator bench range. Field revers-
ible action. Mounting dimensions per IEC
60534-6-1 Standard.

P/P_Pneumatic. Model P5 features SST
camwith asimple camlocking device, tapped
exhaust port for venting media, external zero
adjustment. Input signal 3-15 psig, Includes
gauge ports, no gauges. Analog only.

I/P Electro-Pneumatic. Model D20 Digital
or Hart compatible. Features single button
self-calibration. input signal 4-20mA. Optional
gauge block with gauges for Models D20 D
and D20 A.

Model D20 D is general purpose.

Model D20 A is Intrinsically safe, Exia ATEX.
Model D20 E is ATEX EEX d IIB+H,, T6 FM
Approved. - Approval Pending

Gauge block is builtin, no gauges. Not avail-
able with limit switch option.

Model D3 Digital, Hart, Profibus, or Fieldbus
compatible. Input signal 4-20mA. Features
large graphic display. Optional gauge block
for Models D3 X and D3 I, no gauges.
Model D3 X is general purpose.

Model D3 | is Intrinsically safe, ATEX
EEXia lIC T4.

Model D3 E is ATEX EEX d IIB+H,, T6
CSACLS1DIV1

FM CLS 1 DIV 1 - Approval Pending
Gauge block is built in, no gauges. Not
available with limit switch option.

Model PS2 is Digital, Hart, Fieldbus and
Profibus compatible. Input signal 4-20mA.
Features a Makrolon housing, (Aluminum for
Explosion Proof.) Mounting dimensions per
IEC 60534-6-1 Standard.

Air Tubing:

Airset:

Solenoid Valve:

Transducers:

Other

Limit Switches:

Accessories:

Model PS2-1 is general purpose.

Model PS2-2 is Intrinsically safe, ATEX Ex
ia lIC T6/T4, FM CLS 1 DIV 1,
CSACLS1DIV1,SIL2

Model PS2-3 EX d IIC T6/T4, SIL 2

Alll/P positioners not available with 764's.

Instrument air tubing SST with SST fittings.

Model 5200P instrument air supply regulator.
Use with positioners. Bracket mounted to
actuator casing. Supplied with gauge. See
technical bulletin 5200P-TB.

Standard Brass: Available in standard
weather-proof model. Brass body, 1/4"
female NPT connections. Nipple mounted
to actuator casing. 120 VAC, 60 Hz power
supply, CSA Approved Class 3221-01, NEMA
2,3,3S,4,4X. 8" HF utilizes a direct mount
NAMUR mount style.

X-Proof or SST construction: Consult Factory.

Standard installation vents actuator and
drives valve to fail-safe position upon loss
of electrical power.

Consult factory for 230/1/50, or 120 VDC
power supplies, or intrinsically safe (IS)
service.

FM, CSA approved NEMA 4X
Cl1,Div1andCl 1, Div2

764 P/PD pressure controller.
Lockup valve.
Position transmitter.

Model D20 and D3 positioners, switches are
available, unit is enclosed in the positioner
housing.

Limit switch not available on Explosion proof
rated positioners.

TABLE A

TRIM MATERIALS VS. DESIGNATION NOS.

Metal Composition/Soft
Part Description S1 MB1 S3 MB3
Plug/Stem Assy. 316/316L SST Monel 316/316L SST Monel
Seat Ring 316/316L SST Brass 316/316L SST Brass
Retainer 316/316L SST Brass
Valve Seat TFE
Guide Bushing 17-4PH SST Phos Bronze 17-4PH SST Phos Bronze
Seat Ring Gasket Fluorogold
Bonnet Gasket TFE




TABLE 1
MAXIMUM ALLOWABLE WORKING PRESSURE / TEMPERATURE RATINGS

NPT ratings per ASME B31.3-2016; Flange ratings per ASME B16.5-2017

Body Body End Pressure Temperature Pressure Temperature

Size Material Connection psig °F (Barg) (°C)
1625 -425 10 +300 (112) (-254 to +149)

1560 400 (107) (204)

Cast SST 1450 500 (100) (260)

ASTM A351 NPT, 1380 600 (95.1) (316)

Grade GF3M Opt-32 1320 700 (91.0) (@a71)

125 1280 800 (88.2) (427)

(DN15-DN25) 1275 850 (87.9) (454)
755 -325 to +250 (52.0) (-198 to +121)

Cast Bronze 710 300 (48.9) (149)

ASTM B62 NPT 675 350 (46.5) (177)

€83600 645 400 (44.4) (204)

640 450 (44.1) (232)
1460 -425 to +300 (100) (-254 to +149)

1400 400 (96.5) (204)

Cast SST 1305 500 (90.0) (260)

ASTM A351 NPT, 1240 600 (85.5) (316)

Grade CF3M Opt-32 1185 700 (81.7) (371)

14/2" 1150 800 (79.3) (427)

(DN40) 1145 850 (78.9) (454)
865 -325 to +250 (59.6) (-198 to +121)

Cast Bronze 810 300 (55.8) (149)

ASTM B62 NPT 770 350 (53.1) (177)

C83600 740 400 (51.0) (204)

730 450 (50.3) (232)
870 -425 to +300 (60.0) (-254 to +149)

835 400 (57.5) (204)

Cast SST 775 500 (53.4) (260)

ASTM A351 NPT, 735 600 (50.6) (316)

Grade GF3M Opt-32 705 700 (48.6) (371)

o 685 800 (47.2) (427)

(DN50) 680 850 (46.8) (454)
410 -325 to +250 (28.2) (-198 to +121)

Cast Bronze 385 300 (26.5) (149)

ASTM B62 NPT 365 350 (25.1) (177)

C83600 350 400 (24.1) (204)

345 450 (23.7) (232)
275 -425 to +100 (18.9) (-254 to +38)

235 200 (16.2) (93)

215 300 (14.8) (149)

Class 150 RF 195 400 (13.4) (204)

Flanged 170 500 (11.7) (260)

140 600 (9.6) (316)

110 700 (7.5) (371)

80 800 (5.5) (427)

65 850 (4.4) (454)
720 -425 10 +100 (49.6) (-254 to +38)

620 200 (42.7) (93)

560 300 (38.6) (149)

Ag:ﬁ\; S,fo,; Clase 300 AE 515 400 (35.5) (204)

Al Grade OFaM Hanged 480 500 (33.1) (260)

* 450 600 (31.0) (316)

435 700 (30.0) (371)

420 800 (28.9) (427)

420 850 (28.9) (454)
1440 -425 10 +100 (99.3) (-254 to +38)

1240 200 (85.5) (93)

1120 300 (77.2) (149)

Class 600 RF 1025 400 (70.6) (204)

Flanged 955 500 (65.8) (260)

900 600 (62.0) (316)

870 700 (60.0) (371)

845 800 (58.2) (427)

835 850 (57.5) (454)

* Pressure Rating shall not exceed 375 psig (25.8 Barg) when body material is SST and process medium is oxygen. (CGA G-4.4 2003)

*** Class 600 RF Flanged ends Not Available in 2" Body Size.




TABLE 2
CLASS IV SEAT LEAKAGE FOR METAL SEATED; CLASS VI SEAT LEAKAGE FOR COMPOSITION SEATED
SHUTOFF PRESSURES MAY BE FURTHER DERATED BY MAWP
ORIFICE SIZE ACTUATOR DIRECT ATO-FC & REVERSE ATC-FO
LINE SIZE PORT SIZE MODEL BENCH RANGE METAL SEAT COMP SEAT
INCH | (mm) NO. PSIG (BARG) PSID | (BARD) PSID (BARD)
5-15 (0.34-1.03) N/A N/A 215 (14.8)
FULL Ca7
15-60 | (1.03-4.14) N/A N/A 849 (58.6)
COMP 0.781 | (19.8)
SEAT 53 5-15 (0.34-1.03) N/A N/A 423 (29.2)
15-60 | (1.03-4.14) N/A N/A 1474 (101.6)
5-15 (0.34-1.03) 70 (4.8) N/A N/A
FULL Czr
1/2" - 1" 15-60 | (1.03-4.14) 575 (39.7) N/A N/A
(DN25) METAL 0.875 | (22.2)
SEAT c53 5-15 (0.34-1.03) 236 (16.3) N/A N/A
15-60 | (1.03-4.14) 1073 (74.0) N/A N/A
Co7 5-15 (0.34-1.03) 454 (31.3) 614 (42.3)
OPT-12 15-60 | (1.03-4.14) 1625 (112.0) 1625 (112.0)
0.500 | (12.7)
REDUCED 53 5-15 | (0.34-1.03) 962 (66.3) 1122 (77.4)
15-60 | (1.03-4.14) 1625 (112.0) 1625 (112.0)
Cov 5-15 (0.34-1.03) N/A N/A CF CF
15-60 | (1.03-4.14) 191 (13.2) 249 (17.2)
FULL 1.375 | (34.9)
c53 5-15 (0.34-1.03) 53 (3.7) 111 (7.7)
1-1/2" 15-60 | (1.03-4.14) 392 (27.0) 450 (31.1)
(DN40) co7 5-15 | (0.34-1.03) | 112 (7.8) 215 (14.8)
15-60 1.03-4.14 747 51.5 849 58.6
REDUCED 0.781 | (19.8) ( ) ( ) ( )
c53 5-15 (0.34-1.03) 321 (22.1) 423 (29.2)
15-60 | (1.03-4.14) 1372 (94.6) 1460 (100.7)
Co7 5-15 (0.34-1.03) N/A N/A CF CF
15-60 | (1.03-4.14) 72 (5.0) 113 (7.8)
5-15 (0.34-1.03) CF CF CF CF
FULL 1.938 | (49.2) C53
15-60 | (1.03-4.14) 173 (12.0) 215 (14.8)
c110 5-15 (0.34-1.03) 95 (6.5) 136 (9.4)
o 15-60 | (1.03-4.14) 449 (30.9) 490 (33.8)
(DN50) cov 5-15 | (0.34-1.03) N/A N/A CF CF
15-60 | (1.03-4.14) 109 (7.5) 156 (10.8)
5-15 (0.34-1.03) CF CF 65 (4.5)
REDUCED 1.688 | (42.9) C53
15-60 | (1.03-4.14) 243 (16.7) 290 (20.0)
c110 5-15 (0.34-1.03) 139 (9.6) 186 (12.8)
15-60 | (1.03-4.14) 606 (41.8) 653 (45.0)
1) CF = Consult Factory where differential pressures are below 50 psid preventing seat leakage evaluation per
Cashco S-1597 at 50 psid.
2) Excessive differntial pressures have been derated to the maximum possible allowable working pressure
corresponding with CF3M body material with NPT end connections at ambient conditions. Further derating may
be necessary based on valve body pressure/temperature ratings.
3) ATC-FO values for 5-15 psig bench range based on maximum 20 psig (1.4 barg) supply pressure with use of a
positioner. ATC-FO values for 15-60 psig bench range based on maximum 75 psig (5.2 barg) supply pressure
with use of a positioner.

2296-TB




TABLE 3
FLOW CAPACITY - Cv

EQUAL PERCENT (=%) CHARACTER *

Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%

METAL SEAT
Body Size FL @ . -9 FL @
inch Port Size 10% M':I'g“;'m Peroent of Travel - % 100%
(DN) Travel 10 | 20 | 30 [ 40 | 50 | 60 | 70 | 80 | 90 | 100 | Travel
1/ Full .90 0.14 03|04 |07 |13 )| 26|48 |71 ]|85]( 88| 88
(15) Opt-12 Reduced .90 0.07 01 [02|03]|]04)|06|08|12 |17 |24 35 90
3/4" Full 90 0.14 03|05 |07 |12 |23 |47 |74 95]|107]11.2
(20) Opt-12 Reduced .90 0.07 01|02 |03|04)06]08]|12]18]25]37 90
o Full .90 0.14 04 |05 10|18 |32 |55]|80][99[112] 12
(25) Opt-12 Reduced .90 0.07 01 |02|03|04)|06|09]|13]|18]|26] 38 90
1-1/2" Full .90 0.3 06 | 1.0 19|34 | 56 |98 |135]|16.1|17.8]|185
(40) Opt-12 Reduced .90 0.19 03|05 |07 |10 15|22 |32 |45 |66 | 96 90
2" Full .90 0.7 12 | 27 | 41 | 74 [ 121|204 | 282|339 376 | 39
(50) Opt-12 Reduced .90 0.5 10 |15 |21 | 30| 43|62 9.0 |129] 186|273 90
] Viodl 22961F Il
1-1/2" Full .90 0.4 07 | 10| 18|33 | 56 [102]|145]|18.1|208]225
(40) Opt-12 Reduced .90 0.2 04 |06 |08 |11 |16 |23]|33 |47 |68 10 90
2" Full .90 0.8 14 | 20| 37| 69 [11.6|202]|29.1|36.1|41.9 | 445
(50) Opt-12 Reduced .90 0.5 10 |16 |23 |32 | 47 |66 | 97 140|202 [208] °
* If replacing an existing Model 2266 with a Model 2296 select linear flow characteristic (trim).
TABLE 4
FLOW CAPACITY - Cv
LINEAR CHARACTER
Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
METAL SEAT
Bos:ly Size ) FL @ Minimum Percent of Travel - % FL @
inch Port Size 10% Flow |10 | 20 |30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | +20%
(DN) Travel Travel
1/2" Full .90 0.15 31|47 |60]|71| 80 | 86| 91|94 96|97 %
(15) Opt-12 Reduced .90 0.07 04|07 |11 ]| 14| 18 |21 | 25|28 31|35 '
3/4" Full .90 0.19 29 | 45|59 |71 | 82 | 90| 98 |104]109(11.2 %
(20) Opt-12 Reduced .90 0.07 0407|1114 18 |22]|25|29]| 32| 36 ’
1 Full .90 0.2 27| 43|56 | 69| 81 91| 10 |108]|11.4] 12 %
(25) Opt-12 Reduced .90 0.07 04|07 |11 ]| 14| 18 |22 | 25|29 |32 ] 36 '
1-1/2" Full .90 0.3 44|69 |91 111|129 |144|157| 169|178 185
(40) Opt-12 Reduced .90 0.18 09 |18 | 28|37 | 46 | 55|64 | 74|83 92 90
on Full .90 0.7 9.2 [147 192|234 27 |302| 33 [35.3]|37.1|38.6 %
(50) Opt-12 Reduced .90 0.5 27| 54|81 |108]| 135 |16.1]|188|215|242|26.9|
I Model 2296HF e
1-1/2" Full .90 0.5 52 | 83 |11.2]13.9| 164 | 187209 228|245 | 26 %0
(40) Opt-12 Reduced .90 0.17 10 19| 29| 39| 49 |58 |68 |78 | 87|97 '
o Full .90 0.8 9.0 | 146 194|241 | 283 [32.1 (357|389 |41.6| 44 %
(50) Opt-12 Reduced .90 0.5 29 | 58 | 86 [11.5| 144 | 173 |202| 23 |259|28.8|




FLOW CAPACITY - Cv

TABLE 5

EQUAL PERCENT (=%) CHARACTER *

Cv @ 10% TRAVEL INCREMENTS

FL @ 10%; FL @ 100%

COMPOSITION TFE SEAT

Bos:ly Size ) FL @ Minimum Percent of Travel - % FL @
inch Port Size 10% 100%
(DN) Travel Flow 10 | 20 | 30 | 40 | 50 | 60 [ 70 | 80 | 90 [ 100 | T avel
1/2" Full .90 0.14 02|03|05|09|17|28]|45]|59]| 68| 71
(15) Opt-12 Reduced .90 0.07 01 |02]03]|04|06|08]|12]| 18| 25| 3.7 90
3/4" Full .90 0.14 03|04 06|08|16]|31|48]|67]|82]92
(20) Opt-12 Reduced .90 0.07 01]02]03|04|06]|09]|13] 18] 26| 3.8 90

1 Full .90 0.14 04 |05 08| 15|26 | 42|64 ]| 84 |102][115
(25) Opt-12 Reduced .90 0.07 0102030406 |09]|13]| 18| 27|39 90
1-1/2" Full .90 0.3 06 | 10| 19| 34|56 |95 |129]|157]|17.7|185
(40) Opt-12 Reduced .90 0.19 03| 05|07 |10| 15| 22|32 ]| 45| 66 | 9.6 90
on Full .90 0.7 12 | 27 | 41 | 7.4 |121| 20 | 27.3[33.5|37.4| 39
(50) Opt-12 Reduced .90 0.5 10 |16 | 22| 31| 44| 64| 93 [13.4(19.3]|28.2 90
I Model 2296HF e
1-1/2" Full .90 0.4 07|10 ]| 18| 33| 56 |98 |139]|17.6|20.6 (225
(40) Opt-12 Reduced .90 0.2 04 (0608|1116 |23]| 33| 48| 6.9 [10.1 90
on Full .90 0.8 14| 20| 37|69 |116[19.8]| 28 [356|41.2|445
(50) Opt-12 Reduced .90 0.5 11 [ 17| 24| 33| 48| 7.0 |10.1 145 21 |30.7 90
* If replacing an existing Model 2266 with a Model 2296 select linear flow characteristic (trim).
TABLE 6
FLOW CAPACITY - Cv
LINEAR CHARACTER
Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
COMPOSITION TFE SEAT

Bosjy Size ) FL @ Minimum Percent of Travel - % FL @
inch Port Size 10% 100%
(DN) Travel Flow 10 | 20 | 30 | 40 [ 50 [ 60 | 70 | 80 [ 90 | 100 | 1payel

1/2" Full .90 0.15 20| 31| 41|49 | 56 |62 |67 |71 |74 76

(15) Opt-12 Reduced .90 0.07 0410711 | 14| 18 |21 | 25|28 |31 35 90
3/4" Full .90 0.19 21|33 | 44| 55| 64 [73]80]87 93] 98

(20) Opt-12 Reduced .90 0.07 040711 ]14] 18 | 22| 25|29 |32 36 90
1 Full .90 0.2 21| 35| 47| 59| 70 | 80| 90|99 |107]|115

(25) Opt-12 Reduced .90 0.07 0408|1216 | 20 | 23|27 |31 ]|35] 3.9 90

1-1/2" Full .90 0.3 44 | 69| 92 111 129 | 144|157 |16.9|17.8| 185

(40) Opt-12 Reduced .90 0.18 09|19 |28 |37 | 47 | 56|65 |74 | 84| 93 90
on Full .90 0.7 9.2 | 147 19.2| 234 | 27 |30.2| 33 |353]37.1]|386

(50) Opt-12 Reduced .90 0.5 28 | 56 | 84 |11.2| 14 |16.7|19.5|22.3|25.1 | 27.9 90

I Model 2296HF R

1-1/2" Full .90 0.5 50 | 81 |10.8| 135 159 | 18.1 | 20.2 | 22.3|23.7 | 25.2

(40) Opt-12 Reduced .90 0.17 10| 20| 29| 39| 49 59|69 |78 |88 98 90
on Full .90 0.8 9.0 |14.6|19.4|24.1| 283 [32.1]|357|38.9 416 | 44

(50) Opt-12 Reduced .90 0.5 306090 12 | 151 | 181 | 21.1|24.1 | 27.1 | 30.1 90

2296-TB
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DIMENSIONS & WEIGHTS
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ENGLISH UNITS - inch & Ibs.
Body Size
Dimensions Model 2296 Model 2296HF
1/2" 3/4" 1" 1-1/2" 2" 1-1/2" 2"
A 2.26 2.26 2.26 2.39 3.75 3.01 419
w/5" Ext Col 7.46 7.46 | 7.46 7.58 - 8.20 -
w/12" Ext Col 15.21 | 15.21 | 15.21 - - - -
w/15" Ext Col - - - 17.58 20.21 18.20 20.65
B 11.72 | 11.72 | 11.72 11.85 13.21 12.47 13.65
w/5" Ext Col 16.93 | 16.93 | 16.93 | 17.04 - 17.66 -
w/12" Ext Col | 24.67 | 24.67 | 24.67 - - - -
w/15" Ext Col - - - 27.04 29.68 27.66 30.12
C 14.91 | 14.91 | 14.91 15.04 16.40 15.66 16.84
c27 w/5" Ext Col 20.12 | 20.12 | 20.12 - - - -
w/12" Ext Col | 27.86 | 27.86 | 27.86 | 20.23 - 20.85 -
w/15" Ext Col - - - 30.23 32.87 30.85 33.31
D 9.00 9.00 | 9.00 9.00 9.00 9.00 9.00
E 9.97 9.97 | 9.97 9.97 9.97 9.97 9.97
B 11.86 | 11.86 | 11.86 | 11.99 13.35 12.61 13.79
w/5" Ext Col 17.07 | 17.07 | 17.07 17.18 -- 17.80 --
w/12"Ext Col 24.81 | 24.81 | 24.81 - - - -
w/15" Ext Col - - - 27.18 29.82 16.58 30.26
c53 C 15.83 | 15.83 | 15.83 15.96 17.32 21.77 17.76
w/5" Ext Col 21.03 | 21.03 | 21.03 | 21.15 -- 20.85 --
w/12" Ext Col | 28.78 | 28.78 | 28.78 - - - -
w/15" Ext Col - - - 31.15 33.79 31.77 34.23
D 11.56 | 11.56 | 11.56 11.56 11.56 11.56 11.56
E 11.21 | 11.21 | 11.21 11.21 11.21 11.21 11.21
F 1.63 1.63 | 1.63 1.75 2.31 1.59 1.95
G! 431 | 431 | 4.31 5.12 6.50 7.88 9.38
150# 7.25 7.25 7.25 8.75 10.00 -- -
G2 OPT-
30 300# 7.50 7.62 | 7.75 9.25 10.50 - -
600# 8.00 8.12 | 8.25 9.88 - - -
G2 OPT-32 7.31 7.31 7.31 8.12 9.50 - -
H' 2.16 2.16 2.16 2.56 3.25 3.56 419
1504 3.63 3.63 | 3.63 4.38 5.00 - -
H2OPT-30 300# 3.75 3.81 3.88 4.63 5.25 - -
600# 4.00 4.06 | 4.13 4.94 - - -
H2OPT-32 3.66 3.66 | 3.66 4.06 4.75 - -
J w/C27 12.04 | 12.04 | 12.04 12.04 12.04 12.04 12.04
J w/C53 12.50 | 12.50 | 12.50 | 12.50 12.50 12.50 12.50
Body sub-Assy 6 6 6 10 22 11 25
WEIGHT w/ C27 26 26 26 30 42 31 45
w/ C53 38 38 38 42 54 43 57
Add for Ext Col 6 6 6 6 12 6 12
Add for Opt.-30 8 8 8 15 15 - -

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

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

2296-TB
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METRIC UNITS — mm & kg.

Body Size - DN
Dimensions 15 | 20 | 25 | 40 | 50 40 50
Model 2296 Model 2296HF
A 574 | 574 | 57.4 | 607 | 953 | 765 | 106.4
w/5" Ext Col 189.5 | 1895 [189.5 | 1925 | - | 2083 | -
w/12" Ext Col 386.3 | 386.3 [ 3863 | - - - -
w/15" Ext Col - — |- [ 4465 | 5133 | 4623 | 5245
B 297.7 | 2977 | 297.7 | 301.0 | 3355 | 3167 | 3467
w/5" Ext Col 430.0 | 4300 [ 4300 | 4328 | -~ | 4486 | -
w/12" Ext Col 626.6 | 626.6 | 6266 | - - - -
w/15" Ext Col - ~ | - [ 868 | 7539 | 7026 | 765
o7 C 378.7 | 3787 | 3787 | 3820 | 4166 | 397.8 | 427.7
w/5" Ext Col 511.0 | 511.0 [511.0] - - - -
w/12" Ext Col 707.6 | 707.6 [707.6| 5138 | - | 5206 | -
w/15" Ext Col - — | - | 7678 | 8349 | 7836 | 846.1
D 228.6 | 2286 | 2286 | 2286 | 2286 | 2286 | 2286
E 2532 | 2532 | 2532 | 2532 | 2532 | 2532 | 2532
B 301.2 | 301.2 3012 304.5 | 339.1 | 3203 | 3503
w/5" Ext Col 4336 | 4336 | 4336 | 4364 | -~ | 4521 | -
w/12" Ext Col 630.2 | 630.2 [ 6302 - - - -
w/15" Ext Col - ~ |- [ 6904 | 757.4 | 421.1 | 7686
c 4021 | 402.1 [402.1| 4054 | 4399 | 553 | 451.1
€53 w/5" Ext Col 5342 | 5312 |5342| 5372 | -~ | 5296 | -
w/12" Ext Col 731 | 731 | 731 | - - - -
w/15" Ext Col - — | - [ 7912 | 8s83 | 807 | 869.4
D 2936 | 203.6 [293.6 | 293.6 | 2936 | 2936 | 2936
E 284.7 | 2847 | 2847 | 284.7 | 2847 | 2847 | 2847
F 414 | 414 | 414 | 445 | 587 | 404 | 495
G’ 109.5 | 1095 [ 109.5 [ 130.0 | 1651 | 2002 | 238.3
1504 1842 [ 184.2 [184.2[ 2223 | 2540 [ - -
G2 Opt-30 300# 1905 | 1935 [196.9[ 235 | 2667 [ - -
600# 203.2 | 2062 [ 2096 | 251 - - -
G2 Opt-32 1857 | 185.7 [ 185.7 [ 2062 | 2413 | - -
H' 549 | 549 | 549 | 650 | 826 [ 904 | 106.4
1504 922 | 922 [ o22 | 1113 [ 1270 [ - -
H2 Opt-30 300# 953 | 96.8 | 986 | 117.6 | 1334 | - -
600# 1016 | 1031 [104.9[ 1255 | - - -
H2 Opt-32 930 | 930 | 930 [ 1031 [ 1207 [ - -
J wiC27 305.8 | 305.8 [305.8 | 3058 | 305.8 | 305.8 | 30538
J w/C53 317.5 | 317.5 | 3175 | 317.5 | 3175 | 3175 | 3175
Body sub-Assy 2.8 2.8 2.8 4.5 10 5 11.3
WEIGHT w/ C27 11.8 | 118 [ 1.8 | 136 | 191 | 141 | 204
w/ C53 172 | 172 [ 172 | 191 | 245 | 195 | 259
Add for Ext Col 27 | 27 | 27 | 27 | 54 | 27 | 54
Add for Opt.-30 36 | 36 | 36 | 68 | 638 - -
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ENGLISH (METRIC) UNITS —inch & Ibs.(mm & kg)

Body Size
Dimensions Model 2296 Model 2296HF
1/2" (15) 3/4" (20) 1" (25) 1-1/2" (40) 2" (50) 1-1/2" (40) 2" (50)
B 20.35 (516.9) | 20.35 (516.9) | 20.35 (516.9) | 20.48 (520.2) | 21.84 (554.7) | 21.10 (535.9) | 22.28 (565.9)
w/5" Ext Col 25.55 (649) 25.55 (649) 25.55 (649) 25.67 (652) - 26.29 (667.8) -
CML750 w/12"Ext Col 33.30 (845.8) | 33.30 (845.8) | 33.30 (845.8) -- -- - -
w/15" Ext Col - - - 35.67 (906) | 38.30 (972.8) | 36.29 (921.8) | 38.74 (984)
D 7.91(200.9) | 7.91(200.9) | 7.91(200.9) | 7.91(200.9) | 7.91(200.9) | 7.91 (200.9) | 7.91 (200.9)
E 7.40 (188) 7.40 (188) 7.40 (188) 7.40 (188) 7.40 (188) 7.40 (188) 7.40 (188)
B - - - 19.98 (507.5) | 21.34 (542) | 20.60 (523.2) | 21.78 (553.2)
w/5" Ext Col 25.17 (639.3) - 25.79 (655.1) -
CVL1500 w/12"Ext Col - - - -
w/15" Ext Col - - - 35.17 (893.3) | 37.80 (960.1) | 35.78 (908.8) | 38.24 (971.3)
D 10.25 (260.4) | 10.25 (260.4) | 10.25 (260.4) | 10.25 (260.4) | 10.25 (260.4) | 10.25 (260.4) | 10.25 (260.4)
E 15.39 (390.9) | 15.39 (390.9) | 15.39 (390.9) | 15.39 (390.9) | 15.39 (390.9) | 15.39 (390.9) | 15.39 (390.9)
WEIGHT CML-750 37 (16.8) 37 (16.8) 37 (16.8) 41 (18.6) 53 (24) 42 (19.1) 56 (25.4)
CVL-1500 - - - 71 (32.2) 83 (37.6) 72 (32.7) 86 (39)
Add for Ext Col 6 (2.7) 6 (2.7) 6 (2.7) 6 (2.7) 12 (5.4) 6 (2.7) 12 (5.4)
Add for Opt.-30 8 (3.6) 8(3.6) 8(3.6) 15 (6.8) 15 (6.8) - -

2296-TB
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MODEL 2296 PRODUCT CODER 120220

* Refer to 764-TB for Product Code of Controller.
** Select Code 1 on Position 13 if positioner is needed.
*** Solenoid rated as 4/4X only.

POS POS POS POS | | POS POs | | POS | | POS POS | | POS | | POS
3 5 6 10 1 12 13 14 15 16 17
POSITION 3 - BODY POSITION 5 -END POSITION 6 - CHARACTERISTIC/PORT SIZE/TRIM
) CONNECTIONS .
2206 Material TRIM
: Connection CODE Inherent .
Size
BRZ | ssT = : omherent | Portsize | s [mB1]| s3 |mes
-Screwed
in | (ON) CODE CODE
" Extended Pipe
1/ (15 | 4 A Nipples Opt-32 * 2 Ful ! R >
. N Full & Opt-15
3/ @) | s B 150 #o |th3 glalnged 3 Equal % Stellitgd 2
" pt-
1 il = 300 # RF Flanged Opt-12Red | 2 T
1-1/2" | (40 8 D ange
(40) Opt-30 * 4 Full
2" E
) ° 600 # RF Flanged Lin - Full & Opt-15 B
5 ear .
2296HF Opt-30 * Stellited
1172 | (a0) 1 * Opt. -30 & -32 - SST Body Only Opt-12Red. | 4 Y 8
on (50) 2 B600#RF not available in 2" size * Refer to Position 11 for "*" notation.
** Select Linear Trim when replacing a Model 2266 Control Valve
POSITION 10 - CONSTRUCTION POSITION 11 - ACTUATOR MODEL /
Construction Sizes CODE | CODE BENCH SET RANGE & ACTION *
Standard All 0
- - 5-15 psig ** 15-60 psig
Cryogenic Sizes Opt-5
" OPESN_™ | o 36 ATO | AaTC
5" Ext. Column 1/2"1-1/2" = Model c o ATOFC | ATCFO
("G" Only) 1 A F F
12 E)?I.L(I.",)olumn /o0 - 40 2 B CODE
o on c27 A 1 B 2
1-1/2" - 2
15" Ext. Column
L7 2296 & 3 c C53 3 5 4 6
2296HF **
* Bronze Body material only. Cc110 Cc E D F
** 2296HF Bronze body material only. No Act
Opt-5N_ includes Opt-56 (Selection 0 from Position 17) Bod Z N O | 0
Opt-5_/-36_ includes Opt-55 (Selection 0 from Position 17) ody Assy Only
"G" = Gaseous, "L" = Liquid Service 24 DC 110 AC
Electric Act. ***
CODE
CML 750 R T
CVL 1500 S V]
* Refer back to TB Table 2 - Max. Shutoff Pressure to confirm
selection of Act. Model above & Trim for Position 6.
** Not available for C27 Act., 1-1/2" & 2" line sizes; full port
with metal seat.
POSITION 12 - 764 * (Bracket Mtd) *** Includes Postioner w/ Hart Communication; must pick
-ADDITIONAL Airset (Bracket Mtd) - SOLENOID VALVE code "0" in Position 12, 13, 14, and 15.
Solenoid Valve ***
764P or 764T / Acti Exhaust on Deenergization
or ction Nome | 20AC | 52 voc BALANCE OF PRODUCT
60 Hz CODE POSITIONS "13 - 17"
CODE
None 5 5 S ON FOLLOWING PAGE.
Reverse ** 2 8 E
Reverse W/ Airset ** 3 9 B
Direct ** 4 A G
Direct W/ Airset ** 5 B H
Special Construction X
Contact Cashco for Code




POSITION 13 - DIRECT ACTING POSITIONER
with AIRSET (Bracket Mounted) (3-15 psig) 4-20 mA
Code for Split Range in Position 16
Positioner Ratings Analog/Digital |  Hart | Fieldbus | Profibus
Model CODE
P5P/P * Gen. Purpose 1
D20 D I/P Gen. Purpose C D
D20AI/P * Intrinsically Safe 2 5
D20 E I/IP *** £ Explosion Proof E F
D3 X I/P Gen. Purpose L M N P
D311/P Intrinsically Safe 3 6 8 A
D3EI/P ** ¢ Explosion Proof G H J K
PS2-1I/P Gen. Purpose Q R S T
PS2-2 I/P Intrinsically Safe & 7 9 B
PS2-31/P *** Explosion Proof < ) Vv W
None ** 0
* Stock Item
** Actuator Assembly includes dimensions for (Namur) Mounting per IEC 60534-6-1.
*** D20E & PS2-3 are not available with limit/proximity switch option. Choose codes "8", "9"
or "0"in Pos. 15.
**** D3E Positioner is not available with options. Please select code "0" in Pos. 15.
1 PMV Positioners are not FM Approved at this time. If you need FM Approval, please
specify the Siemens PS2.

POSITION 14 - GAUGE BLOCK

POSITION 15 - POSITIONER OPTIONS

Option for Positioner Code
None * 0
Gauge Block ** 1

* For P5 gauge ports built in. No gauges.
* For D20 E, D3 E & PS2-3 gauge block is standard. No
gauges.
** For D20 D, D20E & D20 A and PS2-1 & PS2-2 - gauge
block with gauges.
** For D3 X & D3 | gauge block only - no gauges.

POSITION 16 - OPTIONS

Split Range Options for
Positioner
Al i CODE
ccessories 39 psig) 015 poig)
4-12 mA 12-20 mA
No Handwheel 0 1 2
Handwheel ** 9 A B

*CML actuators come standard with manual override handwheel;
Code 9 must be selected.
** Not available with Positioner Option. Select code 0 in Pos. 13|

POSITIONERS I/P TRANSDUCERS *
1 Micro- 3-15 | 315 0-60 | 0-60 POSITION 17 - PAINTING & CLEANING
1 Inductive switches Position PSIG PSIG PSIG PSIG
Options Limit Limit Transmitter No w/ No w/ Opt-56 Opt - 55 Opt-40
Switches ) Airset Airset Airset Airset Std.
Switches o e ok o Clean- | Cleaned to Cleaned to
Painting Opt. ing Spec. Spec. #S-1134 NACE
CODE #S-1542 (02 Cleaned)
P5 4 5 CODE
D3 & D20 2 7 T 9
PS2 8 Standard — 0 3 6 J
No
Positioner © 7 i 3
None 0

* For 0-60 Psig Transducer please contact the factory.

** If 5-15 psig Bench Range is selected in Pos. 11, codes R & S are invalid options.

***1f 15-60 psig Bench Range is selected in Pos. 11, codes 4, 5, C & F are invalid options.

' D20E & PS2-3 are not available with limit/proximity switch option. Choose codes "8", "9" or "0".
2 D3E Positioner is not available with options. Please select code "0".

* For information on ATEX see
pages 15 & 16 on the IOM.

Cashco Cashco GmbH Cashco do Brasil, Ltda.

P.O. Box 6 Handwerkerstrasse 15 Rua Bonifacio Cubas, 389.

Ellsworth, KS 67439-0006 15366 Hoppegarten, Germany Cep 02731-000 — Vila Albertina - Sao Paulo - SP
PH (785) 472-4461 PH +49 3342 30968 0 PH +55 11 99677 7177

Fax. # (785) 472-3539 Fax. No. +49 3342 30968 29 Fax. No.

www.cashco.com www.cashco.com www.cashco.com

email: sales@cashco.com email: germany @cashco.com email: brazil@cashco.com

Printed in U.S.A.  2296-TB




