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CLAMPSEAL® valves have unique features which enable them to be completely serviced in line.
The following service operaions are possble:

Seat Refacing

Disc Refacing

Bonnet Sed Refacing

Replacement of Bonnet Chamber Assembly

Quick repacking by swapping bonnet chamber assemblies.
Repack old bonnet and return to stock.
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INSTALLATION

METAL TO METAL SEATED VALVES

Perform ingtalation welding in accordance with ASME Boiler and Pressure Vessel Code, Sec. |,
Part PW, or ANSI B31.1 Para 127.

A. IMPORTANT
DO NOT DISASSEMBLE VALVE. Vave must be assembled and tightly closed during welding
to protect seat from heat distortion and weld splatter.

B. Allow 1/16" gap between bottom of socket, or butt weld end, and end of pipe (PW 41.5.7, or
ANSI B31.1 Para127.3.3).

C. Prehesat per Table 1.

SOFT SEATED VALVES

A. Remove stem assembly asdetailed in section V. A. steps 1 - 4.

B. Reassamblevave usng Metd Disc Stem Assembly as detailed in section V. G. steps 2 and 3,
A. through E.

C. Follow section 1., A through C.

D. Follow steps A and B to put in Soft Seated Stem Assembly.

NOTE:  For Soft Seated Check valves you must remove the Disc and Spring and follow

instructions for Soft Seated valves.
TABLE 1
PREHEAT AND POSTWELD HEAT TREAT REQUIREMENTS
P-1 P-5 P-8
SA-105 SA-182 GR. F22 SA-182 GR. F316
PREHEAT PREHEAT PREHEAT
50° F 400° F NONE REQUIRED
(A100.4.1) * (A100.4.4) * (A100.4.7) *

POST WELD HEAT TREAT
POST WELD HEAT TREAT| REQUIRED WHEN NOMINAL | POST WELD HEAT TREAT
NONE REQUIRED WALL THICKNESS EXCEEDS 5/8" NONE REQUIRED
(PW-39) (PW-39) (PW-39)
LOCALIZED ONLY PER (PW-39-4-2)

* ASME BOILER AND PRESSURE VESSEL CODE, SECTION I, PART PW-38




OPERATION

All CLAMPSEAL® vave sems have single pitch right hand threads with clockwise rotation of
the handle to dose. Vaves used for "on-off* service should be fully open or fully closed.

The CLAMPSEAL® vave has a backseet feature which, in the fully open position, isolates the
packing from line pressure thereby increasing packing life. Thisis pressure actuated and requires
only alight torque to effect asedl. See Table 2 for torque val ues.

Always check packing gland tightness before taking off backsesat to prevent leakage.
PACKING GLAND ADJUSTMENT

CLAMPSEAL® vaves have a precison packing system with a single piece splined gland.
Packing should be adjusted periodicaly to prevent leakage. Adjustment is especialy important
after hydro test or sartup.

Most CLAMPSEAL® vaves are furnished with an Integral Gland Wrench, Figure A. The .G.W.
provides for easy packing maintenance which helps extend packing life. Cycle vave severd times
while adjusting packing to improve packing sedl.

FIGURE A
A
P 3
CLAMPSEN
) m—
( N’
GLAND WRENCH
FOR VALVESNOT FITTED WITH INTEGRAL GLAND WRENCH
INTEGRAL GLAND WRENCH CURRENTLY SUPPLIED ON
STANDARD VALVES

MAINTENANCE

All components of the CLAMPSEAL® vave are shown and named in Figure B, page 5.
CLAMPSEAL® vaves have severd digtinctly different design features from other vaves. These
sarvicing indructions should be followed closdly.

A. Routine Maintenance
Routine maintenance congsts of a periodic tightening of the gland to prevent packing
leakage. Graphite packing manufacturers recommend routine replacement of packing after
3 years of sarvice. No other routine maintenance is required.

B. Adding aRing of Packing Under Pressure
Packing will eventualy wear to the point where tightening of the gland will not effect asedl.
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When this happensit is possible to add a packing ring under pressure as follows:

Note: Thisisonly atemporary solution until the valve can be disassembled and repacked.

1

Isolate the valve and alow pressure to bleed off. Tag-out isolation valves. Follow
prescribed safety procedures for your plant.

When the valve is pressurized, the vave backseat provides pressure enhanced positive
sedling. This fegture does not provide atwo valve protection which is specified in some
safety standards. Proceed only as alast resort. Do not try to remove packing from a
pressurized valve.

Open the vave fully and torque onto backsest. See Table 2 for torque. Over torqueing
will not enhance the sed and could cause damage.

Wait for leakage to stop asthe fluid or gas trapped in the packing blows down.
CAUTION: IF LEAKAGE PERSISTS DO NOT PROCEED!
Remove handle to prevent accidental movement off of backsedt.

Use gland wrench (Figure A.) to dowly screw the gland to full height on the yoke
bushing, while checking for blow by.

Open new graphite filament wiper packing ring a split for insertion around the tem

Slide ring into bonnet chamber and compress by tightening the gland. Loosen the gland
to seeif another ring will fit. If S0, rotate second ring split one-quarter turn from firgt ring.

Tighten gland. Do not exceed torque listed in Table 3. Rotate stem severd times, in both
directions, to seat packing.

TABLE 2
OPERATING TORQUES (FT-LBYS)

SIZE CODE YOKE | SEATING | BACKSEAT | CLAMPBOLT

3C 3D 100 30 4 15
5C 5D 150 30 4 15
5E 5F 5G 150 60 6 15
6E 6F 6G 6H 200 60 6 15
7E 250 60 6 25

7F 7G TH 7] 250 100 9 25

8F 350 100 9 25

8G 8H 8J 8K 350 230 12 25

9G 9H 425 230 12 60

9J 9K 9L 425 420 18 60
10H 600 230 12 105

10J 600 420 18 105

10K 10L 10M 600 500 25 105
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V. REPAIR

A. Disassembly of Stop Valvesfor Inspection and Repair

CAUTION: Before any attempt is made to disassemble the valve, verify that thevaveis
isolated from system pressure and secured againgt accidental pressurization.
Follow standard tag out safety procedures before proceeding.

NOTE: VALVE WITH SIZE CODE 8,9, 10
are supplied with handwheels

LARGER WALWES BAVE
IMPACTER FAHDLES
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FIGURE B
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TABLE 3
SEI - 26 OPERATING GLAND TORQUES (FT-LBYS)

SIZE CODE MINIMUM MAXIMUM
3C, 3D 4 22
5C, 5D 4 22
5E, 5F, 5G 8 39
6E, 6F, 6G, 6H 8 39
7E 8 39
7F, 7G, TH, 7J 15 61
8F 15 61
8G, 8H, 8J, 8K 18 66
9G, 9H 18 66
9J, 9K, 9L 37 99
10H 18 66
10 37 9
10K, 10L, 10M 47 160

1. Completey remove the clampbolt from the yoke and screw it into the opposite (threaded)
sde of the dampbolt lug. Place ametd flat (like afender washer) into the yoke split to stop
the clampbolt. Tighten clampbolt, using it as ajacking screw, until the yoke split expands

by 1/16" (thisisto relieve yoke thread friction).

2. Unscrew the yoke, using a Conva Y oke Wrench. Remove the yoke assembly carefully so
that the stem and disc do not scratch the bonnet seding surface. If the bonnet becomes stuck
in the body, proceed with steps 3-5 and use a small wedge under the bonnet flange.



3. Removelock nut, washer, and valve handle.
4. Removd of the stem from the yoke assembly requires threading the stlem down through
the yoke bushing. To make remova eader it is hepful to clean the stem threads

thoroughly with awire brush and solvent. Some filing may aso be required to clean the
threads at the handle flats.

5. Removetiming shims (if supplied) from bonnet. Shims are provided in some vavesto
maintain proper yoke orientation. Keep the origind shim set with the valve for
reassembly.

6. To remove bonnet, invert tem and press bonnet down over stem.
7. Ingpect the condition of the sedling surfaces for damage:
* Body, seat, bonnet sedl
* Stem, disc seding surface, packing sealing surface, backsedt lip of retainer

* Bonnet, backseat nose, body sedl, packing chamber surface

B. REPACKING

1. Remove old packing using a soft dowe (wood, plagtic or brass). Put bonnet on table
upside down and press rings out from the bottom. It's hel pful to soak the bonnet and
packing in solvent to loosen packing before removal.

WARNING: Do not use astandard packing puller. It will cause scoring of the
bonnet chamber and create aleak path.

FIGURE C
REPACKIMG TOOL
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2. Clean bonnet chamber in clean solvent to remove contaminants which will contribute to
gtem pitting. Place the bonnet chamber over the spindle of the Conval repacking tool, adding
rings individualy and manually depress them into the chamber with the compressing deeve. No
preloading is required. The order of assembly isas shownin Figure C.
NOTE:  Useonly dieformed graphitic sed rings and woven graphitic wiper rings for best
packing performance. See below for correct size.
Repacking Size Packing Rings Wiper Rings
Tool Code OD XID XHT [Qty| ODXID XHT Qty
T3-RP-1 3C 3D5CH5D | 3/4X1/2X1/4 2 3/4 X 1/2 X1/8 2
T5-RP-1 5E 5F 5G 1 X 5/8 X 3/8 2 1X5/8 X 3/16 2
6E 6G 6H 7E
T7-RP-1 TF7G7H 1-1/4 X 3/4X1/2 | 2 1-1/4 X 3/4 X 1/4 2
7J 8F
T8-RP-1 | 8G8H8I8K | 1-3/8X7/8X1/2 | 2 | 1-3/8X7/8X1/4 2
9G 9H 10H
T9-RP-1 9J 9K 9L 10J [1-3/4 X1-1/8 X3/8| 3 |1-3/4X1-1/8X5/16 | 2
T10-RP-1 | 10K 10L 10M (1-7/8 X 1-1/4 X 5/8| 2 |1-7/8 X 1-1/4 X 5/16 | 2

C. SEAT REFACING

1.

2.

Dissssamble vave

Move the gland of the resesting tool high on the bushing to prevent the cutter from
contacting the seet during assembly.

Insert refacing tool into the body cavity carefully to prevent damage to the bonnet sedling
surface.

Screw the yoke onto the body threads and hand tighten.
Press down on the shaft to insure that the cutting head is resting on the set.

Bring gland down to just above the race bearing.

7. PRull up on the shaft to insure that some "play™ exigts.
8. DO NOT FEED CUTTER WITHOUT ROTATING SHAFT. (FigureD)

o

Attach socket wrench to hex nut at the top of the shaft and begin to rotate shaft in clockwise
direction. While roteting the shaft, feed gland until cutter begins to cut. Continue to rotate shaft
while feeding gland to provide smooth continuous cutting. Note position of feed lever when
cutting starts to occur. Cut no more than one-quarter turn of gland.

Clear body of chipswith solvent and arag.



FIGURE D

VALVE SEAT REFACING TOOL

HEX NUT

SHAFT
FEED

LEVER
HOUSIMNG
ASSEMBLY

YOKE
COLLAR

SLEEVE
ASSEMBLY

CUTTER HEAD

NOTE: SEE PAGE 13 FOR REFACING TOOL PART NUMBERS.

D. DISC REFACING

Chuck the retainer portion of the stem assembly in alathe and center to within .001". Useasingle
point carbide tool (Kennametd Grade K68 or equa) with afine feed and cutting speed of 30-
50 S.F.P.M. Machine the minimum amount of metal necessary to clean the surface to 29° + 10

mn.

E. BONNET SEAT REFACING

1. Assemble Bonnet Lapping Tool asshown in Figure E.

2. Apply asmdl amount of Lapping Compound to the seeting surface of the Bonnet Lapping
Tool. Use compound 120 (coarse) for rough lapping, 280 (fine) for find lapping.

3. Apply dight downward pressure on the Bonnet Lapping Tool. Lap back and forth until a

smooath finish on the Bonnet lip is achieved.

4. Clean partsthoroughly with solvent and a clean rag.

F. SEAT LAPPING

1. Assamblelapping tool asshownin FigureF.




FIGURE E

BODY/BONNET LAPPING TOOL
HANDLE —\
[——'I_l'—'—'
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NUT

L/

BONNET LAPPING TOOL

NOTE: SEE PAGE 13 FOR BONNET LAPPING TOOL PART NUMBERS.

2. Sleeve should be loose so that the disc can wobble easily. Secure deevein this position
by tightening the hex nut.

3. Apply asmdl amount of lapping compound to the sesting surface of the disc. Use compound
120 (coarse) for rough lapping, 280 (fine) for fina lapping.

4. Maintain dight downward pressure on the slem. Lap back and forth for about two minutes or until
asmooth finish on the disc and seat is achieved.

NOTE: Overlapping will result in full face contact between seat and disc.
The god isto mantain a1/16" line contact.

5. Clean parts thoroughly with solvent and a clean rag.
G. REASSEMBLY
1. Clean dl partsthoroughly with cleaning solventt.
2. Coat body/yoke threads with anickel anti-seize lubricant.

3. Assamble the components in the following order:
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FIGURE F

STOP VALVE LAPPING TOOL

VALVE HANDLE

STEM
ASSEMBLY

RETAINER NUT

BUSHING

SLEEVE

MOTE: MATING BETWEEN
SLEEVE AND DISC
MUST BE LOOSE

STOP VALVE LAPPING TOOL

NOTE: SEE PAGE 13, FOR STOP VALVE LAPPING TOOL PART NUMBERS.

Use repacking tool deeve to hold packing ingde of the bonnet chamber as bonnet is did
onto stem assembly.

. Screw packing gland to its highest point on the yoke bushing.

Replace timing shims (if shims were provided origindly) onto bonnet chamber and
screw stem assembly into yoke to mid travel position. Keep timing shimsflat on bonnet
ledge.

. Use clampboilt to spread yoke as described in section V.A. 1, Page 6. Place yoke
assembly into body. Avoid contact between disc and body/bonnet sed surface asthe
yoke assembly is placed into body.

. Screw yoke onto body. Insure that slem isin mid travel and gland is at top of yoke
bushing. Apply torque as specified in Table 2. - DO NOT OVER TORQUE!

If yoke dignment must be changed add .030" thick shims for each 90°of desired rotation.
Return clampbolt to norma position and tighten per Table 2.

Place handle and fasteners onto stem and tighten.
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i. Cyclevave saverd timesto seat packing and readjust packing gland. Tighten packing
gland per Table 3.

VI. SUPPLEMENTARY INSTRUCTIONS
A. Factory Mounted Motor Operators

Factory mounted operators should not be removed from the vave prior to ingtdlation. The
torque switches have been sat prior to hydro testing and should not require fied adjustment.

B. Mounting of CLAMPSEAL® valveto Motor Operator in Field
This procedure applies where avave is being mated with an existing operator:
1. Ingdl valve per procedure in Section |, page 2.

2. 'Yoke arms should be oriented in the position shown in Figur e B. This orientation will
minimize yoke am stresses.

3. Slide the motor operator over the valve stem adapter.
4. Coa mounting bolts with a nickel anti-seize lubricant. Bolt the operator to the valve
yoke flange. Torque boltsto values for SA-193-B7 fasteners (23 ft-Ibs for the 5/16"
bolt normdly found on small operators).
5. Reset operator limitswitches. The "open” limitswitch is set to de-energize the actuator
1/4 turn before the valve reaches backseet. The "close” limitswitch is set to insure that
the actuator does not de-energize until the torque switch opens. Torque switch setting
should not need adjustment.

DO NOT USE THE OPEN TORQUE SWITCH TO DE-ENERGIZE THE VALVE!
C. STORAGE
All valves are treated with rust-preventative, capped, and seded in polyethylene bags to

repel moisture. Vaves should be stored in a westherproof enclosure on palets or shelving
toisolate valve from moisiure.

D. HANDLING
CLAMPSEAL® vaves are extremdy rugged and damaging them during handling is

difficult. However, some care must be taken in handling. Do not drop them. Use yoke arm
or body to lift vdve. Do nat lift by vave handle

12



E. TORQUE TOOLS

The following torque tools are available:

r

CHR LA T
TORQ OKEWRENCH

VIlI. SERVICETOOL CROSSREFERENCE

Size Tool Lapping Tools Repack Yoke Gland Torque| Refacing
Code Kit Stop Check Bonnet Tool Wrench* Wrench Tool
3C |TK3C-C-S-1 |T3C-L-1 T3C-LC-1  T3C-LB-1 T3-RP-1 T3/6-YW-1 T3-GTW-1 T3C-R-1
3D |TK3D-C-S-1 |T3D-L-1 T3D-LC-1  T3D-LB-1 T3-RP-1 T3/6-YW-1 T3-GTW-1 T3D-R-1
5C |TK5C-C-S-1 |T5C-L-1  T5C-LC-1  T5C-LB-1 T3-RP-1 T3/6-YW-1 T3-GTW-1 T5C-R-1
5D |TK5D-C-S-1 |T5D-L-1  T5D-LC-1  T5C-LB-1 T3-RP-1 T3/6-YW-1 T3-GTW-1 T5D-R-1
5E | TK5E-C-S-1 |T5EF-L-1 TS5EF-LC-1 T5EF-LB-1 | T5-RP-1 T3/6-YW-1 T5-GTW-1 T5E-R-1
5F | TK5F-C-S-1 |T5EF-L-1 TS5EF-LC-1 T5EF-LB-1 | T5-RP-1 T3/6-YW-1 T5-GTW-1 T5F-R-1
56 |TK5G-C-S-1 |T5G-L-1  T5G-LC-1  T5G-LB-1 T5-RP-1 T3/6-YW-1 T5-GTW-1 T5G-R-1
6E | TK6E-C-S-1 |T6E-L-1  T6E-LC-1  T6E-LB-1 T5-RP-1 T3/6-YW-1 T5-GTW-1 T6E-R-1
6G | TK6G-C-S-1 |T6GH-L-1 T6GH-LC-1 T6GH-LB-1 | T5-RP-1 T3/6-YW-1 T5-GTW-1 T6G-R-1
6H | TK6H-C-S-1 |T6GH-L-1 T6GH-LC-1 T6GH-LB-1 | T5-RP-1 T3/6-YW-1 T5-GTW-1 T6H-R-1
7E |TK7E-C-S-1 |T7E-L-1  T7E-LC-1  T7E-LB-1 T5-RP-1 T7/10-YW-1 T5-GTW-1 T7E-R-1
7F | TK7F-C-S-1 |T7F-L-1  T7F-LC-1  T7F-LB-1 T7-RP-1 T7/10-YW-1 T7-GTW-1 T7F-R-1
7G | TK7G-C-S-1 |T7GH-L-1 T7GH-LC-1 T7GH-LB-1 | T7-RP-1 T7/10-YW-1 T7-GTW-1 T7G-R-1
7H | TK7H-C-S-1 |T7GH-L-1 T7GH-LC-1 T7GH-LB-1 | T7-RP-1 T7/10-YW-1 T7-GTW-1 T7H-R-1
7 |TK7J-C-S-1 |T73-L-1  T7J-LC-1  T7J-LB-1 T7-RP-1 T7/10-YW-1 T7-GTW-1 T73-R-1
8F | TK8F-C-S-1 |T8F-L-1 T8F-LC-1  T8F-LB-1 T7-RP-1 T7/10-YW-1 T7-GTW-1 T8F-R-1
8G | TK8G-C-S-1 |T8G-L-1 T8G-LC-1  T8G-LB-1 T8-RP-1 T7/10-YW-1 T8-GTW-1 T8G-R-1
8H | TK8H-C-S-1 |T8HJ-L-1 T8HJ-LC-1 T8HJ-LB-1 | T8-RP-1 T7/10-YW-1 T8-GTW-1 T8H-R-1
8] |TK8J-C-S-1 |T8HJ-L-1 T8HJLC-1 T8HJLB-1 | T8-RP-1 T7/10-YW-1 T8-GTW-1 T8J-R-1
8K |TK8K-C-S-1 |T8K-L-1  T8K-LC-1  T8K-LB-1 T8-RP-1 T7/10-YW-1 T8-GTW-1 T8K-R-1
9G |TK9G-C-S-1 |T9G-L-1 T9G-LC-1  T9G-LB-1 T8-RP-1 T7/10-YW-1 T8-GTW-1 T9G-R-1
O9H |TK9H-C-S-1 |T9H-L-1 T9H-LC-1  T9H-LB-1 T8-RP-1 T7/10-YW-1 T8-GTW-1 T9H-R-1
Q) | TK9J-C-S-1 |T9IK-L-1 TOJK-LC-1 T9JK-LB-1 | T9-RP-1 T7/10-YW-1 T9-GTW-1 T9J-R-1
9K | TK9K-C-S-1 |T9JK-L-1 TOJK-LC-1 T9JK-LB-1 | T9-RP-1 T7/10-YW-1 T9-GTW-1 T9K-R-1
9L TKOL-C-S-1 TOL-L-1  TOL-LC-1  TOL-LB-1 T9-RP-1 T7/10-YW-1 T9-GTW-1 TIL-R-1
10H | TK10H-C-S-1| T10H-L-1 T10H-LC-1 T10H-LB-1 | T8-RP-1 T7/10-YW-1 T8-GTW-1 T10H-R-1
10J | TK10J-C-S-1 |T10J-L-1 T10J-LC-1  T10J-LB-1 | T9-RP-1 T7/10-YW-1 T9-GTW-1 T10J-R-1
10K | TK10K-C-S-1|T10KL-L-1 T10KL-LC-1 T10KL-LB-1| T10-RP-1 | T7/10-YW-1 T10-GTW-1 T10K-R-1
10L | TK10L-C-S-1 | T10KL-L-1 T10KL-LC-1 T10KL-LB-1| T10-RP-1 | T7/10-YW-1 T10-GTW-1 T10L-R-1
10M | TK10M-C-S-1| TIOM-L-1 T10M-LC-1 T10M-LB-1 | T10-RP-1 | T7/10-YW-1 T10-GTW-1 T10M-R-1

NOTE: SEE PAGE 14 FOR SIZE CODE CROSSREFERENCE. * Optional snap-ontorquehandlemadeavail ablethrough SNAP-ON.
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VIII1.SIZE CODE CROSSREFERENCE

All CLAMPSEAL® valves are
distinguished by asizecodewhich
definestool and part interchange-
ability. The size code is stamped
on all valve bodies just below the
threads and directly above the
round raised pad where the steel
heat code is stamped. Size codes
consist of anumber followed by a
letter. The number refers to the
body forging size and the letter
refers to the seat ring size.

This table lists Conval's standard
size codes for given configura-
tions. Reference size code when
ordering parts or tools.

Always confirm the size code by
inspecting the valve.

Y-GLOBE SW
ANSI CLASS| 0.50( 0.75| 1.00| 1.25| 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3D | 56E | 5F | 5G| 6H 7J - - -
1500/2155 3b | 5E| 5F | 6G | 7H 8J 9K - -
2500/3045 3C| BE| BE | 7G| 7G | 8H | 10K - -
3500/4095 5D | 5D | 6E | 8G | 8G | 9H* - - -
4500 5C | 6E | 7E - 10H - - - -
Y-GLOBE BW
ANSI CLASS| 0.50( 0.75( 1.00| 1.25| 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3D | 5| 5F | 5G| 6H 7J 8K oL |10M
1500/2155 3D | 5| 5F | 6G | 7H 8J 9K | 10L | 10L
2500/3045 3C| 5| 5 | 7G| 7G | 8H 9J | 10K | 10K
3500/4095 5D | 5D | 6E 7F | 8G | 8G | 9H 10J | 10J
4500 5C | 6E | 6E - 7E 8F 9G | 10H | 10H
ANGLE SW
ANSI CLASS| 0.50( 0.75| 1.00 [ 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3D | 5SE | 5F | 5G | 7H | 8} - - -
1500/2155 3D | 5e | 5F | 7G | 7H 8J - - -
2500/3045 3C | BE | 5E | 7G | 8H - - - -
3500/4095 5D | 5D 7F | 8G | 8G* - - - -
ANGLE BW
ANSI CLASS| 0.50( 0.75( 1.00 [ 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3D | 5E | 5F | 5G | 7H 8J 8J - -
1500/2155 3D | 5e | 5F | 7G | 7H 8J 8J - -
2500/3045 3C| 5| 5E | 7G | 7G | 8H 8H - -
3500/4095 5D | 5D 7F 7F | 8G | 8G | 8G - -
VERTICAL STEM SW
ANSI CLASS| 0.50( 0.75( 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3D | 5E | 5F | 7G | 7H | 7» - - -
1500/2155 3D | 5| 5F | 7G | 7TH | 8F - - -
2500/3045 3C| 5E| BE | 7G | 7G | 8H* - - -
3500/4095 5D | 5D 7F | 8G* | 8G* - - - -
VERTICAL STEM BW
ANSI CLASS| 0.50( 0.75| 1.00 | 1.25 | 1.50 | 2.00 | 2.50 | 3.00 | 4.00
900/1195 3b | 5| 5F | 7G | 7TH | 7¥ | 7F 8J* -
1500/2155 3b | 5| 5F | 7G | 7H | 8 | 8F - -
2500/3045 3C | 5| 5B | 7G | 7G | 8H* | 8H* - -
3500/4095 5D | 5D 7F 7F | 7F | 8G* | 8G* - -
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* |ndicates recent change required by ANSI B16.34 (1988) or indicates recent introduction of #8 vertical stem forging.
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