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Herman W. Ladish, Founder

Herman W. Ladish was born in Milwaukee, Wisconsin in 1880 and began his 
career in the bustling malting industry at the ripe age of 16.  Herman quickly 
established himself and steadily moved up the corporate ladder assuming the 
role of superintendent at The American Malting Company.  Herman’s interest 
in metalworking was born from a problematic crankshaft that consistently 
halted production.  Herman was tasked with finding an alternative method of 
manufacturing the crankshaft which led him to metal forging.

In 1905, Herman began his relationship with the Obenberger family who were 
adept at closed-die forging.  Soon after, The Ladish Company was born.

A single, problematic crankshaft spawned what would become a metal working conglomerate with 
core competencies in forgings, flanges and fittings, and industrial valves.  The Ladish Valves of today 
began doing business in 1961 based in Cynthiana, Kentucky.  After a crippling flood of the Ohio River 
and several changes in ownership, Ladish Valves moved its headquarters to Houston, Texas in 2005.   

With over 60 years of industrial valve production behind it, Ladish Valves continues to be the industry 
benchmark for stainless steel and high nickel alloy industrial valves.  The Ladish Valves trademark 
symbolizes a reputation that is emblematic of the highest quality standards, unmatched design and 
metalworking craftsmanship.  Our history is important to us and we pay homage to it daily.

The Ladish Valves product line is specifically designed and manufactured to meet the stringent demands 
of the most corrosive service environments.  Our product is produced under painstaking metallurgical 
and manufacturing controls that assure a consistent, high degree of performance and dependability.  
The quality of the material we receive is critical to the quality of our product.  With domestic source 
foundries and strictly monitored international vendors, Ladish Valves is fanatical about the quality of 
the materials it procures from its vendor community.

Ladish Valves is a responsive company.  When customers call us, you will get an answer that is clearly 
communicated in a timely manner right here in Houston, Texas.  We delight in serving our customers 
and taking on the challenge of the unconventional project.  
 
In sum, Ladish Valves exists “To Mark Progress”.  We do this by the way we serve our customers and 
the conscientious, exhaustive approach taken to provide the premier stainless and high alloy industrial 
valve product to the end user community. 
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CAST-FORGED-BAR STOCK
~

THREADED ENDS 
SOCKET ENDS 

FLANGED ENDS 
BUTTWELD ENDS 
FLAT FACE ENDS

~ 
RISING HANDWHEEL 

NON-RISING HANDWHEEL 
~

SOLID WEDGE DISC
FLEX WEDGE DISC
SPLIT WEDGE DISC

PLUG DISC
TEFLON DISC

~
1/2 THRU 36” 

CL150 THROUGH CL2500
~ 

STAINLESS STEEL 
ALLOY 20 - DUPLEX 
HIGH NICKEL ALLOY 

TITANIUM - ZIRCONIUM

WIDE RANGE OF VALVE 
TYPES, SIZES, RATINGS 

AND MATERIALS

A Complete Line of Products...  
manufactured to the ultimate in quality standards

GATE
GLOBE

CHECK

BELLOWS SEAL

CATALOG 221:  FORGED PRODUCTS 
RETURNING TO OUR ROOTS

ALSO AVAILABLE:

CAST STEEL
CATALOG 821

CRYOGENIC
CATALOG 321

BALL
CATALOG 421

HIGH PRESSURE 
FORGED STEEL
CATALOG 231
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Catalog 221... 
forged products for the Petrochemical Industry

Catalog 221 serves to highlight the Ladish 
Valves line of forged multi-turn product.  
The products featured within include our 
forged api 602 gate, globe and check valves 
as well as our bellows seal design gate and 
globe valve.      

Ladish Valves stocks these valves in a variety 
of materials from carbon steel to nickel 
alloy and pressure classes ranging from 
150 to 2500.  In addition, both reduced and 
full ports and welded or bolted bonnet 
joints are available.  Our 35,000 sq ft facility 
allows for inventory storage, product 

testing and material conformance control.  
With in-house nde capabilities and fully 
integrated machine shop, quick deliveries 
and unconventional customer requirements 
are achieved in a timely, quality controlled 
manner.

The Ladish Valves forged product line is 
manufactured in a dedicated, state-of-the 
art facility in South Korea.  The complex 
consists of over 30,000 square feet of 
manufacturing and warehouse space. 

On-site testing capabilities includes bellow 
testing per mss sp-117, cryogenic testing, 
api-598 pressure testing and penetrant testing.  
The facility carries a certified iso-9001 quality 
system, ce-ped certification and an api 602 
designation.

Ladish Valves has prided itself in making 
environmental responsibility one of our 
chief company goals.  Our complete 
forged product line has completed api 624 
compliance testing and is tagged as such.   
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•	 API 602, ASME B16.34 
•	 Bolted and welded bonnet available
•	 Full and reduced port available
•	 Threaded, socket weld, butt weld 

ends class 800 and 1500
•	 Flanged ends class 150 to class 1500
•	 Integrally reinforced extended body 

(IREB) available
•	 Extended body available
•	 Hard facing on seating surfaces 

available

•	 Body  Constructed of forged steel designed to API 602 and ASME B16.34.

•	 Bonnet  Constructed of forged steel with integral backseat.  

•	 Bolted Body-Bonnet Joint  Fully enclosed gasket design, both on ID and OD, 
allows for leak tight design.  

•	 Welded Body-Bonnet Joint  Connection is butt weld end joint with a full strength 
weld.

•	 Wedge  Solid wedge design constructed in forged or investment cast steel.

•	 Namplate  Serialization for full traceability.

•	 Packing  API 622 and API 624 qualified packing for low fugitive emissions.

Stem Nut Locknut

Gasket

Bonnet Bolt

Gland Nut

Gland Bolt

Packing

Gland

Stem Nut

Gland Flange

Name Plate

Handwheel

Bonnet

Seat Ring

Stem

Wedge

Body

Forged steel gate valves
Design & Construction
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Welded bonnet (SWE,NPT,BWE) Bolted bonnet (Integral Flange)Bolted bonnet (SWE,NPT,BWE)

CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 4.74 4.74 5.35
HANDWHEEL Ø W 3.54 3.54 3.54 4.72 4.72 5.51
OPEN H 6.30 6.50 7.28 8.86 9.06 11.02
PORT DIA. Ø P 0.39 0.50 0.75 0.94 1.19 1.50

WEIGHT LBS 4.0 4.9 6.8 9.5 12.3 20.5

CLASS 800
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 4.74 4.74 5.35 5.71
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 5.51
OPEN H 6.50 7.28 8.86 9.06 11.02 12.40
PORT DIA. Ø P 0.50 0.75 0.94 1.19 1.50 1.77

WEIGHT LBS 4.9 6.8 9.5 12.3 20.5 23.2

CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 4.74 4.74 5.35 6.26
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 5.51
OPEN H 6.69 7.28 9.06 11.22 11.42 11.81
PORT DIA. Ø P 0.39 0.50 0.75 1.19 1.19 1.50

WEIGHT LBS 5.7 7.7 15.7 13.5 23.4 31.1

CLASS 1500
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.17 4.74 4.74 5.35 6.26 -
HANDWHEEL Ø W 3.54 4.72 4.72 5.51 5.51 -
OPEN H 7.28 9.06 11.22 11.42 11.81 -
PORT DIA. Ø P 0.50 0.75 0.94 1.19 1.50 -

WEIGHT LBS 7.7 15.7 13.5 23.4 31.1 -

CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.01
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.30 6.50 7.28 - 9.06 11.02
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50

WEIGHT LBS 6.2 8.6 10.4 - 18.3 33.5

CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.51 5.98 6.50 - 7.50 8.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.30 6.50 7.28 - 9.06 11.02
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50

WEIGHT LBS 7.5 10.3 13.5 - 25.6 35.5

CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.30 6.50 7.28 - 9.06 11.02
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50

WEIGHT LBS 7.5 11.9 15.0 - 31.1 44.3

CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 14.49
HANDWHEEL Ø W 3.54 3.54 4.72 - 5.51 5.51
OPEN H 6.50 7.28 8.86 - 11.02 12.40
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50

WEIGHT LBS 18.7 22.5 30.0 - 88.0 100.5

Socket Weld, Threaded, Butt Weld End

Flanged Type

Forged steel gate valves
Dimensions
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•	 API 602, ASME B16.34 
•	 Bolted and welded bonnet available
•	 Full and reduced port available
•	 Threaded, socket weld, butt weld ends 

class 800 and 1500
•	 Flanged ends class 150 to class 1500
•	 Rising, Non-rotating Stem
•	 Outside Screw and Yoke (OS&Y)
•	 Hard facing on seating surfaces 

available

•	 Body  Constructed of forged steel designed to API 602 and ASME B16.34.

•	 Stem  Rising, Non-rotating design minimizes torsional packing stress.

•	 Bolted Body-Bonnet Joint  Fully enclosed gasket design, both on ID and OD, allows 
for leak tight design.  

•	 Welded Body-Bonnet Joint  Connection is butt weld end joint with a full strength 
weld.

•	 Plug Disc  Solid disc design constructed in forged or investment cast steel.

•	 Namplate  Serialization for full traceability.

•	 Packing  API 622 and API 624 qualified packing for low fugitive emissions.

Bonnet

Stem

Plug Disc

Body

Stem Nut Locknut

Gasket

Gland Nut

Gland Bolt

Packing

Gland

Stem Nut

Gland Flange

Name Plate

Handwheel

Forged steel globe valves
Design & Construction

Bonnet Bolt
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Forged steel globe valves

Welded bonnet (SWE,NPT,BWE) Bolted bonnet (Integral Flange)Bolted bonnet (SWE,NPT,BWE)

CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 5.94 5.94 6.73
HANDWHEEL Ø W 3.54 3.54 3.54 4.72 4.72 5.51
OPEN H 6.10 6.50 7.28 8.07 8.07 10.04
PORT DIA. Ø P 0.37 0.49 0.69 0.98 1.18 1.44

WEIGHT LBS 4.0 4.9 6.8 12.7 13.2 24.7

CLASS 800
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 5.94 5.94 6.73 8.66
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 5.51
OPEN H 6.50 7.28 8.07 8.07 10.04 11.81
PORT DIA. Ø P 0.49 0.69 0.98 1.18 1.44 1.77

WEIGHT LBS 4.9 6.8 12.8 13.2 24.7 28.7

CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 5.94 5.94 6.73 8.66
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 5.51
OPEN H 6.69 7.28 7.87 7.87 9.84 11.42
PORT DIA. Ø P 0.35 0.37 0.57 0.79 1.02 1.10

WEIGHT LBS 5.7 7.7 15.7 14.8 25.4 33.1

CLASS 1500
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.17 5.94 5.94 6.73 8.66 -
HANDWHEEL Ø W 3.54 4.72 4.72 5.51 5.51 -
OPEN H 7.28 7.87 7.87 9.84 11.42 -
PORT DIA. Ø P 0.37 0.57 0.79 1.02 1.02 -

WEIGHT LBS 7.7 15.7 14.8 25.4 33.1 -

CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.99
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.10 6.10 7.28 - 8.07 10.04
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44

WEIGHT LBS 6.7 6.8 10.8 - 20.7 29.3

CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.98 7.01 7.99 - 9.02 10.51
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.10 6.50 7.28 - 8.07 10.04
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44

WEIGHT LBS 7.3 11.0 14.6 - 31.1 41.2

CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 6.10 6.50 7.28 - 8.07 10.04
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44

WEIGHT LBS 7.9 11.9 15.4 - 31.8 47.0

CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 14.49
HANDWHEEL Ø W 3.54 3.54 4.72 - 5.51 5.51
OPEN H 6.50 7.28 8.07 - 10.04 11.81
PORT DIA. Ø P 0.35 0.37 0.57 - 1.02 1.02

WEIGHT LBS 18.3 23.4 30.2 - 88.6 101.4

Socket Weld, Threaded, Butt Weld End

Flanged Type

Dimensions
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•	 API 602, ASME B16.34 
•	 Tested in accordance to API 598, ASME B16.34
•	 Full port and reduced port available
•	 Hard faced seating surfaces available
•	 Threaded, socket weld and butt weld ends available
•	 Flanged ends available for class 150 thru 1500

•	 Body / Cover Constructed of forged steel designed to API 602 and ASME B16.34.

•	 Body-Bonnet Joint  Fully enclosed gasket design.

•	 Piston / Disc  Seating surface of the piston and ball check is a tapered or ball type 
design.  The seating surface of the swing check is flat seat design.

•	 Spring  Available upon request.  

Spring

Cover Bolt Name PlateName Plate

Seat Ring

Cover

Body
Body

Cover

Disc

Cover Bolt

Gasket
Gasket

Hinge

Disc

SWING CHECK LIFT CHECK

Forged steel check valves
Design & Construction
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SWING CHECK CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 4.76 4.76 5.35
PORT DIA. Ø P 0.35 0.50 0.67 0.94 1.10 1.42
CENTER-TOP H 2.17 2.36 2.76 3.94 3.94 4.53
CRACK P PSI 0.1 0.1 0.1 0.1 0.1 0.1
WEIGHT LBS 2.2 2.4 3.7 8.4 8.6 13.2

LIFT CHECK CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 5.94 5.94 6.73
PORT DIA. Ø P 0.37 0.49 0.69 0.98 1.18 1.44
CENTER-TOP H 2.17 2.36 2.76 3.15 3.15 3.94
CRACK P PSI 0.2 0.3 0.3 0.4 0.4 0.5
WEIGHT LBS 2.4 3.5 5.5 10.6 10.8 18.3

SWING CHECK CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 4.76 4.76 5.35 5.71
PORT DIA. Ø P 0.35 0.50 0.67 0.94 1.10 1.42
CENTER-TOP H 2.36 2.76 3.94 3.94 4.53 5.51
CRACK P PSI 0.1 0.1 0.1 0.1 0.1 0.1
WEIGHT LBS 4.0 6.0 12.3 10.6 16.8 23.8

LIFT CHECK CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 5.94 5.94 6.73 8.66
PORT DIA. Ø P 0.35 0.37 0.57 0.79 1.02 1.10
CENTER-TOP H 2.36 2.76 3.15 3.15 3.94 4.92
CRACK P PSI 0.3 0.3 0.4 0.4 0.5 0.5
WEIGHT LBS 4.0 6.2 13.9 11.5 19.0 25.8

 SWING CHECK CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.99
CENTER-TOP H 2.17 2.36 2.76 - 3.94 4.53
WEIGHT LBS 5.3 6.6 9.7 - 16.3 24.3

SWING CHECK CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.98 7.01 7.99 - 9.02 10.51
CENTER-TOP H 2.17 2.36 2.76 - 3.94 4.53
WEIGHT LBS 6.6 10.6 14.1 - 27.8 35.9

SWING CHECK CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
CENTER-TOP H 2.17 2.36 2.76 - 3.94 4.53
WEIGHT LBS 7.3 11.7 14.3 - 28.4 42.6

SWING CHECK CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 14.49
CENTER-TOP H 2.36 2.76 3.94 - 4.53 4.92
WEIGHT LBS 9.5 15.7 22.5 - 35.9 62.8

Socket Weld, Threaded, Butt Weld End

Flanged Type

SWING CHECK LIFT CHECK

 LIFT CHECK CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.99
CENTER-TOP H 2.17 2.36 2.76 - 3.15 3.94
WEIGHT LBS 4.4 5.5 8.8 - 17.6 25.4

LIFT CHECK CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.98 7.01 7.99 - 9.02 10.51
CENTER-TOP H 2.17 2.36 2.76 - 3.15 3.94
WEIGHT LBS 5.7 9.5 13.2 - 28.9 37.0

LIFT CHECK CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
CENTER-TOP H 2.17 2.36 2.76 - 3.15 3.94
WEIGHT LBS 6.4 10.6 13.5 - 29.5 43.7

LIFT CHECK CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 14.49
CENTER-TOP H 2.36 2.76 3.15 - 3.94 4.92
WEIGHT LBS 8.8 14.6 21.4 - 37.0 63.9

Forged steel check valves
Dimensions



7603 Bluff Point Dr.
Houston, TX 77086
281-880-8560

12

•	 Zero emissions

•	 Helium leak testing

•	 Low emissions secondary sealing
»» Graphite gland packing
»» Integral backseat

•	 Full strength weld

•	 Welded or bolted bonnet type

•	 Seat and wedge stellite faced

Rising, non-rotating stem
Packing gland bolt & nuts 
assure continued ease of 
packing adjustment

Multi-ply bellows for 
extended life

Heavy hex bolting 
facilitates ease of 
maintenance

Stellite-faced seats 
and wedge for 
positive sealing and 
extended service life

Flanged, weld, 
threaded or socket 
weld available

One-piece bonnet 
forging

Full strength weld

Bellows seal gate valves
Design & Construction
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7A

1

24

7

45

14

13

20

10

35

4

8

80

25

46

3

Packing gland bolt & nuts 
assure continued ease of 
packing adjustment

Multi-ply bellows for 
extended life

20

1 Body

3 Stem

4 Wedge

7 Gland

7A Gland Flange

8 Handwheel

8C Handwheel Washer

10 Stem Nut

11 Stem Nut Locknut

13 Body Bolt/Stud

14 Gland Stud

15 Gland Nut

20 Seat Ring

24 Packing

25 Gasket

35 Yoke

40 Name plate

45 Extension

46 Bellows

80 Stem Nut Washer

15

8C

40

Bellows seal gate valves
Design & Construction
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Flanged, weld, 
threaded or socket 
weld available

One-piece bonnet 
forging

Packing gland bolt & nuts 
assure continued ease of 
packing adjustment

Multi-ply bellows for 
extended life

Heavy hex bolting 
facilitates ease of 
maintenance

Stellite-faced seats 
and plug disc for 
positive sealing and 
extended service life

•	 Zero emissions

•	 Helium leak testing

•	 Low emissions secondary sealing
»» Graphite gland packing
»» Integral backseat

•	 Full strength weld

•	 Welded or bolted bonnet type

•	 Seat and plug disc stellite faced

Rising, non-rotating stem

Full strength weld

Bellows seal globe valves
Design & Construction
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1 Body

3 Stem

4 Plug

7 Gland

7A Gland Flange

8 Handwheel

8C Handwheel Washer

10 Stem Nut

11 Stem Nut Locknut

13 Body Bolt/Stud

14 Gland Stud

15 Gland Nut

24 Packing

25 Gasket

35 Yoke

40 Name plate

45 Extension

46 Bellows

80 Stem Nut Washer

7A

1

24

7

45

14

13

10

35

4

15

8C

11

8

80

25

46

3

40

Packing gland bolt & nuts 
assure continued ease of 
packing adjustment

Multi-ply bellows for 
extended life

Bellows seal globe valves
Exploded View
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•	 CLASS - 800,1500
•	 SIZE - 1/2” TO 2”
•	 PORT - REDUCED / FULL
•	 END - NPT, SWE, BWE

•	 CLASS-150,300,600,1500
•	 SIZE - 1/2” TO 2”
•	 PORT - REDUCED, FULL
•	 END - Integral Flange; FF, RF, 

RTJ

CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 4.76 4.76 5.35
HANDWHEEL Ø W 3.54 3.54 3.54 4.72 4.72 5.51
OPEN H 9.06 10.24 11.81 16.54 16.54 18.90
PORT DIA. Ø P 0.39 0.50 0.75 0.94 1.19 1.50
WEIGHT LBS 7.7 8.4 10.1 16.5 16.5 28.2

CLASS 800
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 4.76 4.76 5.35 -
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 -
OPEN H 10.24 11.81 16.54 16.54 18.90 -
PORT DIA. Ø P 0.50 0.75 0.94 1.19 1.50 -
WEIGHT LBS 8.4 10.1 16.5 16.5 28.2 -

CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 4.76 4.76 5.35 5.71
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 5.51
OPEN H 12.99 16.14 17.72 19.69 24.41 29.92
PORT DIA. Ø P 0.39 0.50 0.75 0.94 1.19 1.50
WEIGHT LBS 11.0 12.1 22.1 36.8 36.8 0

CLASS 1500
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.17 4.76 4.76 5.35 5.71 -
HANDWHEEL Ø W 3.54 4.72 4.72 5.51 5.51 -
OPEN H 16.14 17.72 19.69 24.41 29.92 -
PORT DIA. Ø P 0.50 0.75 0.94 1.19 1.50 -
WEIGHT LBS 12.1 22.1 36.8 36.8 47.4 -

CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.01
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.06 10.24 11.81 - 16.54 18.90
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50
WEIGHT LBS 9.9 11.0 13.7 - 22.7 41.2

CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.51 5.98 6.50 - 7.52 8.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.06 10.24 11.81 - 16.54 18.90
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50
WEIGHT LBS 11.2 12.8 16.8 - 30.0 43.9

CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.06 10.24 11.81 - 16.54 18.90
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50
WEIGHT LBS 11.2 14.1 18.7 - 35.5 52.9

CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 14.49
HANDWHEEL Ø W 3.54 3.54 4.72 - 5.51 5.51
OPEN H 12.99 16.14 17.72 - 24.41 29.92
PORT DIA. Ø P 0.39 0.50 0.75 - 1.19 1.50
WEIGHT LBS 24.0 26.9 36.4 - 101.4 115.8

Bellows seal gate valves

Dimensions
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Bellows seal globe valves
Dimensions

•	 CLASS - 800,1500
•	 SIZE - 1/2” TO 2”
•	 PORT - REDUCED / FULL
•	 END - NPT, SWE, BWE

CLASS 800
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.27 3.39 4.17 5.94 5.94 6.73
HANDWHEEL Ø W 3.54 3.54 3.54 4.72 4.72 5.51
OPEN H 9.45 9.45 9.65 12.40 12.40 16.34
PORT DIA. Ø P 0.37 0.49 0.69 0.98 1.18 1.44
WEIGHT LBS 6.2 6.6 8.8 17.4 17.4 29.8

CLASS 800
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 5.94 5.94 6.73 -
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 -
OPEN H 9.45 9.65 12.40 12.40 16.34 -
PORT DIA. Ø P 0.49 0.69 0.98 1.18 1.44 -
WEIGHT LBS 6.6 8.8 17.4 17.4 29.8 -

CLASS 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 3.39 4.17 5.94 5.94 6.73 -
HANDWHEEL Ø W 3.54 3.54 4.72 4.72 5.51 -
OPEN H 9.45 9.45 12.60 16.54 18.11 -
PORT DIA. Ø P 0.35 0.37 0.57 0.79 1.02 -
WEIGHT LBS 8.4 9.5 19.4 31.3 31.3 -

CLASS 1500
FULL DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.17 5.94 5.94 6.73 8.66 -
HANDWHEEL Ø W 3.54 4.72 4.72 5.51 5.51 -
OPEN H 9.45 12.60 16.54 18.11 19.69 -
PORT DIA. Ø P 0.37 0.57 0.79 1.02 1.02 -
WEIGHT LBS 9.5 19.4 31.3 31.3 43.0 -

•	 CLASS-150,300,600,1500
•	 SIZE - 1/2” TO 2”
•	 PORT - REDUCED, FULL
•	 END - Integral Flange; FF, RF, 

RTJ

CLASS 150
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 4.25 4.61 5.00 - 6.50 7.99
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.45 9.45 9.65 - 12.40 16.34
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44
WEIGHT LBS 8.8 9.3 12.8 - 25.1 34.6

CLASS 300
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 5.98 7.01 7.99 - 9.02 10.51
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.45 9.45 9.65 - 12.40 16.34
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44
WEIGHT LBS 9.5 12.3 16.5 - 34.4 44.5

CLASS 600
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 6.50 7.48 8.50 - 9.49 11.50
HANDWHEEL Ø W 3.54 3.54 3.54 - 4.72 5.51
OPEN H 9.45 9.45 9.65 - 12.40 16.34
PORT DIA. Ø P 0.37 0.49 0.69 - 1.18 1.44
WEIGHT LBS 10.1 13.2 17.4 - 35.1 50.3

CLASS 900 - 1500
REDUCED DIM 

SIZE 1/2” 3/4” 1” 1-1/4” 1-1/2” 2”
END TO END L 8.50 9.02 10.00 - 12.01 -
HANDWHEEL Ø W 3.54 3.54 4.72 - 5.51 -
OPEN H 9.45 9.45 12.60 - 18.11 -
PORT DIA. Ø P 0.35 0.37 0.57 - 1.02 -
WEIGHT LBS 20.9 25.1 34.0 - 94.6 -
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•	 Microplasma welding of bellows
»» Stem-bellows connection and yoke-bellows 			 

	 connection both microplasma welded

•	 Cycle testing in accordance with API-602
»» Bellows samples are extended and compressed at 		

	 maximum working conditions until required cycle life 		
	 is achieved
»» 1 Cycle = Open to Close to Open

Minimum 
Cycle Life

≤ 2”

Gate Globe

API 
602

≤CL800 2,000 5,000

>CL800 2,000 2,000

LADISH 
VALVES

≤CL800 3,000 6,000

>CL800 3,000 3,000

Post cycling penetrant test of 
bellows

Helium leak testing - instrument 
sensitivity < 10-3  mm3/s 

Pressure testing of each valve

Bellows Valves
Design Highlights
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When the API 624 committee on type testing of rising stem 
valves released its standard outlining fugitive emission 
testing, Ladish Valves did not hesitate in becoming the first 
valve manufacturer to complete testing.  Fugitive emissions 
is a critical issue moving forward for valve manufacturers 
and end users and Ladish Valves is leading the way.

Ladish Valves successfully tested its forged line of gate 
and globe valves.  Be sure to ask your Ladish  Valves 
sales representative for an API 624 qualified product. 

Low fugitive emission seals 
require that each element 
of the sealing system is 
precisely manufactured 
for straightness, surface 
finish, and concentricity.  

Ladish Valves utilizes 
inter-braided graphite 

packing  as standard in its gate and globe valves 
with machine surface stem finishes of better than 32 
Ra and stuffing box wall finishes to 125 Ra ensuring 
maximum sealing effectiveness.

Ladish Valves can accommodate any customer required packing request.  Please 
let your sales agent know your specific customer request.      

Gland 
Flange

Stuffing
 Box

Gland

Eyebolt

Eyebolt Nut

API 624 
APPROVED

Fugitive Emissions
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How to Order your Ladish Forged Valve
The Ladish Valves figure number is compromised of 16 alpha numeric digits defining the required product in 
detail.  Our aim is to provide you with precisely what you need.  If you need assistance, give our knowledgeable 
sales staff a call at (281)880-8560 with the leading 4 digits and we can guide you through the rest.

EXAMPLE:  8863-6C06-CG04-A10F  1” CL800 THD GATE B564 N10276 TR HHF GRF B8MCL2 RP

88 6 3 6 10C A6C0 G 04
GATE

Bolt Bonnet
82 - CL150
83 - CL300
86- CL600
88 - CL800
89 - CL900
85 - CL1500
Weld Bonnet
87 - CL800
81 - CL1500
84- CL2500

GLOBE
Bolt Bonnet
72 - CL150
73 - CL300
76- CL600
78 - CL800
79 - CL900
75 - CL1500
Weld Bonnet
77 - CL800
71 - CL1500
74- CL2500

Y-GLOBE
62 - CL150
63 - CL300
66- CL600
68 - CL800
69 - CL900
65 - CL1500
64 - CL2500

CHECK
Bolt Cover
52 - CL150
53 - CL300
56- CL600
58 - CL800
59 - CL900
55 - CL1500
Weld Cover
57 - CL800
51 - CL1500
54- CL2500

Y-CHECK
32 - CL150
33 - CL300
36- CL600
38 - CL800
39 - CL900
35 - CL1500
34 - CL2500

GATE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
9 - CRYO

GLOBE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
8 - Angle
9 - CRYO

Y-GLOBE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
9 - CRYO

CHECK
2 - Pressure Seal
3 - Stop type
5 - Lift type
7 - Swing type
9 - CRYO
4 - Ball check

Y-CHECK
2 - Pressure Seal
3 - Stop type
5 - Lift type
7 - Swing type
9 - CRYO
4 - Ball check

1 - API603

2 - API600

3 - B16.34

4 - API6D

5 - API608

6 - API602

7 - API594

8 - API623

GATE
3 - THD, Solid
4 - SWE, Solid
5 - RF, Solid
9 - BWE, Solid
0 - THD, Split
1 - SWE, Split
2 - RF, Split
6 - BWE, Split
7 - THDxSWE, 
Solid
8 - Ext body 
(FTHxMP)
9 - BWE, Solid

GLOBE
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Plug
1 - SWE, Plug
2 - RF, Plug
6 - BWE, Plug
7 - THDxSWE, 
Plug 
9 - BWE, PTFE

Y-GLOBE
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Plug
1 - SWE, Plug
2 - RF, Plug
6 - BWE, Plug
7 - THDxSWE, 
Plug 
9 - BWE, PTFE

CHECK
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Metal
1 - SWE, Metal
2 - RF, Metal
6 - BWE, Metal
7 - THDxSWE, 
Metal
9 - BWE, PTFE

Y-CHECK
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Metal
1 - SWE, Metal
2 - RF, Metal
6 - BWE, 
Metal
7 - THDxSWE, 
Metal
9 - BWE, PTFE

1 - Std Trim 
 Full Port

2 - Half Hard 
 Full Port

3 - Full Hard  
 Full Port

4 - Std Trim 
 Red Port

5 - Half Hard 
 Red Port

6 - Full Hard  
 Red Port

A - N/A

G - Teadit  
 API 622 
 GRF

P -  Pillar  
 API 622 
 GRF

B -  Generic  
 GRF

 
E -  Garlock 
 EVSP

H -  High   
 Temp

 
T -  Teflon 
 V-Ring

F -  Teflon   
 Braided

C -  Garlock   
 API 622

A - N/A

G - GRF

H - HIGH  
 TEMP

T - PTFE

R -  METAL 
 (RING 
 JOINT)

 
02 - 1/8”

03 - 3/8”

04 - 1/4”

05 - 1/2”

07 - 3/4”

10 - 1”

12 -1-1/4”

15 - 1-1/2”

20 - 2”

22 - 22”

25 - 2-1/2”

30 - 3”

40 - 4”

50 - 5”

60 - 6”

80 - 8”

81 - 10”

82 - 12”

83 - 14”

84 - 16”

85 - 18”

86 - 20”

87 - 24”

88 - 26”

89 - 28”

90 - 30”

91 - 32”

92 - 34”

93 - 36”

 
00 - N/A

01 - B8CL1/8

02 - B8CL2/8

03 - B8MCL1/ 
 8M

04 - B8MCL2/ 
 8M

05 - B7/2H

06 - B7M/2HM

07 - ALLOY 20

08 - MONEL400

09 - GR660

10 - L7/7

11 - INC 800

12 - HAST C

13 - B6/6

14 - B16/16

15 - K500

16 - A320   
 B8CL2/8

17 - B8CL2/8A

18 - B16/7

20 - L7M/7M

 
A - N/A

B - Clean

G - Gear Op

H - Flat Face

J - RTJ 

K - Actuator

L - Live Load

M - Acid   
 Shield

O - IREBxTHD

R - 100% RT

S - Spring   
 Load

V - Vent   
 Wedge

W - Chain 
 Wheel OP

1 - BWE S10

4 - BWE S40

5 - BWE S5

6 - BWE S160

8 - BWE S80

D - FTHDx  
 MTHD

Valve 
Type & 

Pressure 
Class

Construct 
&

Stem 
Action

End 
Connect 
& Closure 

Type

Design 
Std. Mat.

Trim 
&

Port

Packing
Type

Gasket
Type

Bolting
&

Nuts
Misc. Size

Forged Materials of Construction
A1 A182 -F304 B0 A182-F317 C0 B564-N10276 F6 A182-F53 J5 A182 F5

A2 A182-F304L B1 A182-F317L D0 B564-N04400 F7 A182-F55 J9 A182 F9

A3 A182-F304H B2 A182-F347H D3 B564-N06600 F8 A182-F60 H9 A182 F91

A4 A182-F310 B4 A182-F309 D4 B564-N06625 H0 A105
More 

available
 upon

 request

A5 A182-F316DC B5 B462-N08020 D6 B564-N08825 H2 A350 LF2 CL 1

A6 A182-F316L B6 A182-F44 F2 A182-F61 J1 A182 F11 CL 2

A7 A182-F316H B8 A182-F321 F5 A182-F51 J2 A182 F22



How to Order your Ladish Forged Valve
The Ladish Valves figure number is compromised of 16 alpha numeric digits defining the required product in 
detail.  Our aim is to provide you with precisely what you need.  If you need assistance, give our knowledgeable 
sales staff a call at (281)880-8560 with the leading 4 digits and we can guide you through the rest.

EXAMPLE:  8863-6C06-CG04-A10F  1” CL800 THD GATE B564 N10276 TR HHF GRF B8MCL2 RP

88 6 3 6 10C A6C0 G 04
GATE

Bolt Bonnet
82 - CL150
83 - CL300
86- CL600
88 - CL800
89 - CL900
85 - CL1500
Weld Bonnet
87 - CL800
81 - CL1500
84- CL2500

GLOBE
Bolt Bonnet
72 - CL150
73 - CL300
76- CL600
78 - CL800
79 - CL900
75 - CL1500
Weld Bonnet
77 - CL800
71 - CL1500
74- CL2500

Y-GLOBE
62 - CL150
63 - CL300
66- CL600
68 - CL800
69 - CL900
65 - CL1500
64 - CL2500

CHECK
Bolt Cover
52 - CL150
53 - CL300
56- CL600
58 - CL800
59 - CL900
55 - CL1500
Weld Cover
57 - CL800
51 - CL1500
54- CL2500

Y-CHECK
32 - CL150
33 - CL300
36- CL600
38 - CL800
39 - CL900
35 - CL1500
34 - CL2500

GATE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
9 - CRYO

GLOBE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
8 - Angle
9 - CRYO

Y-GLOBE
2 - Pressure Seal
4 - Bellows Seal
6 - OS&Y THD/
SWE/BWE  
( ≥ CL300)
7 - OS&Y THD/
SWE/BWE CL150) 
& RF (ALL CL)
9 - CRYO

CHECK
2 - Pressure Seal
3 - Stop type
5 - Lift type
7 - Swing type
9 - CRYO
4 - Ball check

Y-CHECK
2 - Pressure Seal
3 - Stop type
5 - Lift type
7 - Swing type
9 - CRYO
4 - Ball check

1 - API603

2 - API600

3 - B16.34

4 - API6D

5 - API608

6 - API602

7 - API594

8 - API623

GATE
3 - THD, Solid
4 - SWE, Solid
5 - RF, Solid
9 - BWE, Solid
0 - THD, Split
1 - SWE, Split
2 - RF, Split
6 - BWE, Split
7 - THDxSWE, 
Solid
8 - Ext body 
(FTHxMP)
9 - BWE, Solid

GLOBE
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Plug
1 - SWE, Plug
2 - RF, Plug
6 - BWE, Plug
7 - THDxSWE, 
Plug 
9 - BWE, PTFE

Y-GLOBE
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Plug
1 - SWE, Plug
2 - RF, Plug
6 - BWE, Plug
7 - THDxSWE, 
Plug 
9 - BWE, PTFE

CHECK
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Metal
1 - SWE, Metal
2 - RF, Metal
6 - BWE, Metal
7 - THDxSWE, 
Metal
9 - BWE, PTFE

Y-CHECK
3 - THD, PTFE
4 - SWE, PTFE
5 - RF, PTFE
9 - BWE, PTFE
0 - THD, Metal
1 - SWE, Metal
2 - RF, Metal
6 - BWE, 
Metal
7 - THDxSWE, 
Metal
9 - BWE, PTFE

1 - Std Trim 
 Full Port

2 - Half Hard 
 Full Port

3 - Full Hard  
 Full Port

4 - Std Trim 
 Red Port

5 - Half Hard 
 Red Port

6 - Full Hard  
 Red Port

A - N/A

G - Teadit  
 API 622 
 GRF

P -  Pillar  
 API 622 
 GRF

B -  Generic  
 GRF

 
E -  Garlock 
 EVSP

H -  High   
 Temp

 
T -  Teflon 
 V-Ring

F -  Teflon   
 Braided

C -  Garlock   
 API 622

A - N/A

G - GRF

H - HIGH  
 TEMP

T - PTFE

R -  METAL 
 (RING 
 JOINT)

 
02 - 1/8”

03 - 3/8”

04 - 1/4”

05 - 1/2”

07 - 3/4”

10 - 1”

12 -1-1/4”

15 - 1-1/2”

20 - 2”

22 - 22”

25 - 2-1/2”

30 - 3”

40 - 4”

50 - 5”

60 - 6”

80 - 8”

81 - 10”

82 - 12”

83 - 14”

84 - 16”

85 - 18”

86 - 20”

87 - 24”

88 - 26”

89 - 28”

90 - 30”

91 - 32”

92 - 34”

93 - 36”

 
00 - N/A

01 - B8CL1/8

02 - B8CL2/8

03 - B8MCL1/ 
 8M

04 - B8MCL2/ 
 8M

05 - B7/2H

06 - B7M/2HM

07 - ALLOY 20

08 - MONEL400

09 - GR660

10 - L7/7

11 - INC 800

12 - HAST C

13 - B6/6

14 - B16/16

15 - K500

16 - A320   
 B8CL2/8

17 - B8CL2/8A

18 - B16/7

20 - L7M/7M

 
A - N/A

B - Clean

G - Gear Op

H - Flat Face

J - RTJ 

K - Actuator

L - Live Load

M - Acid   
 Shield

O - IREBxTHD

R - 100% RT

S - Spring   
 Load

V - Vent   
 Wedge

W - Chain 
 Wheel OP

1 - BWE S10

4 - BWE S40

5 - BWE S5

6 - BWE S160

8 - BWE S80

D - FTHDx  
 MTHD

Valve 
Type & 

Pressure 
Class

Construct 
&

Stem 
Action

End 
Connect 
& Closure 

Type

Design 
Std. Mat.

Trim 
&

Port

Packing
Type

Gasket
Type

Bolting
&

Nuts
Misc. Size

Forged Materials of Construction
A1 A182 -F304 B0 A182-F317 C0 B564-N10276 F6 A182-F53 J5 A182 F5

A2 A182-F304L B1 A182-F317L D0 B564-N04400 F7 A182-F55 J9 A182 F9

A3 A182-F304H B2 A182-F347H D3 B564-N06600 F8 A182-F60 H9 A182 F91

A4 A182-F310 B4 A182-F309 D4 B564-N06625 H0 A105
More 

available
 upon

 request

A5 A182-F316DC B5 B462-N08020 D6 B564-N08825 H2 A350 LF2 CL 1

A6 A182-F316L B6 A182-F44 F2 A182-F61 J1 A182 F11 CL 2

A7 A182-F316H B8 A182-F321 F5 A182-F51 J2 A182 F22
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