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Section 1: Lubrication

Lubrication

Section 1:	Purpose
This instruction and maintenance manual replaces document W291 and explains how to 
install, operate, and maintain the WO, WB & MG Gears.

 WARNING:
Read this manual in its entirely before installing, operating, or performing maintenance on 
the WO, WB & MG Gears. 
 
Use caution when working on, with, or around valves and actuators. 
High pressures, forces, voltages, and flammable media can be present. 
 
Failure to follow instructions for proper electrical wiring, storage, setup and maintenance 
may cause serious injury, damage equipment, or void warranty. 
 
Installation, Operation and Maintenance should only be performed by qualified personnel.
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Section 2: Installation Procedure

Installation Procedure

Section 2:	Lubrication

2.1	 Lubrication Grease Specification

Extreme pressure multipurpose grease, NLGI Grade EP-0, suitable for bronze  
gear assemblies.

Inspection Procedure:

1.	 Ensure the worm is immersed in lubricant. Lubrication should be checked periodically 
to determine its condition.

2.	 Examine the lubricant for containments such as dirt or water. Should contamination 
be present, remove the grease and flush with a commercial degreaser, solvant such 
as mineral spirits (or white spirits), which is non-corrosive and does not affect seal 
materials. Refill with fresh lubricant.

3.	 Examine the lubricant for consistency.  The appearance should be slightly fluid.

NOTE:

Alternate lubricants may be substituted in place of the standard that is supplied by the 
factory only if they are equivalent. Do not add different lubricants to the operator unless 
approval has been obtained from the lubricant manufacturer.
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Section 3: Disassembly Instructions

Disassembly Instructions

Section 3:	Installation Procedure

3.1	 General Instructions

Refer to Figure 1.

1.	 Place valve in full closed position.

2.	 	Install splined bushing (17) on valve shaft (and key). Tighten set screw (20) to secure 
bushing to shaft.

3.	 	Turn input shaft, rotate actuator drive sleeve (19) to full closed position. Indicator will 
point to close. Mechanical stops should be preset for 90° of travel. If not, adjust at this 
time. See disassembly instructions for adjustment procedure. 	

4.	 	Remove dial indicator (16) to facilitate mounting to valve.  
Note: WB units have no dial indicator.

5.	 	Lower actuator on to splined shaft. Actuator is now ready for attachment to valve.

6.	 	Once in place on valve, re-install indicator cover (16). 

3.2	 Stop Setting Procedure 

1. 	 With actuator and valve in full closed position, remove stop screw cover bolt (12).

2. 	 Remove jam screw (13).

3. 	 Adjust stop screw (14) inward if valve is closed and the stop has not been engaged. 
	 If valve is not fully closed, adjust the stop screw outward so the valve can be moved 
	 to the full closed position. Once the valve is in full closed position, adjust the screw 
	 inward until the screw touches the worm segment. Once the screw is in contact 
	 (with valve fully closed), adjust outward 1 /2 turn.

4. 	 Once the stop screw is set, install the jam screw (13) and tighten until secure. 
	 Reinstall stop screw cover bolt (12).

5. 	 Move the valve to the full open position and repeat the procedure for the open stop.
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Section 3: Disassembly Instructions

Disassembly Instructions

Section 4:	Disassembly Instructions

4.1	 Instructions - WO & WB AWWA Gears

Refer to Figure 1.

1.	 Remove hex head cap screws (12) and seal washers (15).

2.	 Remove jam screws (13).

3.	 Remove stop screws (14) from main housing.

4.	 Rotate handwheel shaft clockwise until pointer cap (16) stops rotating or until 
handwheel shaft can no longer be turned.

5.	 Remove dial indicator (16) and housing cover (3). Note: WB units have no dial 
indicator (16).

6.	 Remove closed cap (1) and open cap (24).

7.	 Remove thrust bearing cups (2) from main housing. By rotating worm shaft (18) 
in both directions.

8.	 Pull worm shaft (18) from main housing (4). Caution: Note the assembly 
position of the worm shaft for accurate reassembly. Do not remove bearings 
from the worm shaft.

9.	 Once the worm is clear, remove the two thrust bearing cones (5).

10.	 Remove drive sleeve (19) lifting upward from main housing. Caution: Note 
position of drive sleeve in main housing to ensure accurate reassembly. Remesh 
gearing during reassembly.

11.	 Check the condition of all gaskets and o-rings. If torn or damaged, replace.

12.	 Reassemble the actuator by reverse order of the steps listed above. The end cap 
gasket thickness is generally 1 /32" to 1 /64 ° . This is determined by the amount 
of axial float in the worm shaft once the bolts on both the end caps (1 & 24) 
have been tightened. When properly adjusted, axial float should be almost 
eliminated, while still allowing the worm shaft to be easily rotated by hand (larger 
WO/WB units require a handwheel or T-bar to rotate input shaft even under no 
load conditions).

13.	 Preset mechanical stops for 90° of rotation by moving the drive sleeve (worm gear) 
to its approximate center point (mid travel). From this midpoint, estimate 45 ° travel 
in the open direction. Insert stop screw (14) and adjust accordingly. Repeat this step 
for the closed direction (90° from open or 45° from center). Before reinstallation of 
the housing cover (3), fill the housing with recommended lubrication (Texaco EP-0 or 
equal) to approximately 3/4 full (check that worm shaft and bearings are covered). 
Refer to lubrication instructions for additional details. 

Once the actuator is installed on the valve, it will be necessary to final adjust the stop 
screws to suit the actual valve movement required. (Refer to installation procedure, 
stop setting).
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Section 3: Disassembly Instructions

Disassembly Instructions

Figure 1	 Assembly WO20 67:1 6.50" (DWG 84216 Rev. F)

on 6.500" Bolt Circle Straddle C

torque wrench tightening.

2)  Actuator mounting holes are (4) 3/4-10 UNC-2B

3)  Most Screws may be reused and retightened to
handwheel wrench tight.  Item 10 should not be reused.
Tighten to torque (+/-  5%) shown for specific screw.
Screw threads should be clean & lightly oiled prior to

1)  Customer furnished mounting screws should be
Grade 5 or stronger 3/4-10 UNC with length selected
to engage .75" minimum to 1.00" maximum into
actuator mounting flange. Torque 250 ft-lb
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Table 1.	 (DWG 84216 Rev. F)

Items Description QTY. Items Description QTY.
1 Closed Cap 1 14 Stop Screw 2
2 Thrust Bearing Cup 2 15 Sealing Washer 2
3 Housing Cover 1 16 Dial Indicator 1
4 1/4 T Main HSG 1 17 Spline Bushing 1
5 Thrust Bearing Cone 2 18 Worm Shaft 1
6 HSG CVR Gasket 1 19 Drive Sleeve 1
7 End Cap Gasket 1 20 Set Screw 1
8 O-Ring 1 21 Key 1
9 O-Ring 1 22 Retaining Ring 1

10 End Cap Bolts 16 23 O-Ring 1
11 Dial Indicator Bolts 4 24 Open Cap 1
12 Stop Screw Cover Bolts 2 25 Nameplate 1
13 Jam Screw 2 26 HSG CVR Bolts 8
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Section 3: Disassembly Instructions

Disassembly Instructions

4.2	 Instructions - GB1 Spur Gear Attachment

1.	 Remove retaining ring (32), allowing the removal of handwheel and key (33) from 
input shaft (30).

2.	 Remove eight GB1 cover bolts (29), housing cover (27) and gasket (24).

3.	 Remove input shaft (30). If damaged or bent, replace. Check bronze bearings 
(25) & (22) for wear. Replace if needed.

4.	 Remove retaining ring (28). If damaged or bent, replace.

5.	 Remove gear (31) from worm shaft (18).

6.	 Remove eight socket head cap screws (34).

7.	 Remove GB1 housing (21) and end cap gasket (7).

8.	 Inspect bearing (22). If worn or damaged, replace.

9.	 Inspect all gaskets and a-rings. If worn or damaged, replace.

To reassemble, proceed in reverse order listed above.

Figure 2	 WG54 320:1 11.75" (DWG 83839 Rev. D)
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Section 3: Disassembly Instructions

Disassembly Instructions

4.3	 Instructions - GB3 Spur Gear Attachment

1.	 Remove retaining ring (34), allowing the removal of handwheel and key (32) from 
input shaft (33). Note: Key (33) not used for tandem mount GB 1 /G83. Input shaft 
(33) is splined.

2.	 Remove twelve GB3 cover bolts (38), housing cover (28) and gasket (39).

3.	 Remove input shaft (33).

4.	 Remove gear (24).

5.	 Remove retaining ring (37).

6.	 Remove gear (27) from worm shaft.

7.	 Inspect bearings (31, 36, 26). If worn or damaged, replace.

8.	 Remove four cap screws (40) and GB3 housing (23)

9.	 Remove eight cap screws (7), G83 adaptor (2) and end cap gasket (16).

10.	 Inspect all gaskets and o-rings. If damanged or worn, replace.

To reassemble, proceed in reverse order listed above.

Figure 3	 Assembly WG65 972:1 16" (DWG 83841 Rev. C)
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Section 3: Disassembly Instructions

Disassembly Instructions

4.4	 Instructions - MG Quarter Turn Power Assemblies

1.	 Separate "M" electric unit (DWG 83775) from MG Power Assembly by removing bolts 
(23) and pulling the two assemblies apart.

2.	 Remove bolts (22) and M/MG Adaptor (8).

3.	 For further disassembly of MG Power Assembly, refer to the section "DISASSEMBLY 
INSTRUCTIONS, WO & WB AWWA GEARS". For parts listings, refer to the specific 
assembly drawing for that model.

4.	 For disassembly of "M" Power Assembly, refer to 1/M Manual E987 and Assembly 
Drawing 83775.

Figure 4	 Assembly MG03 1/4T PWR ASSY (DWG 84360_F)
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Appendix 

Appendix

Appendix: A	 Reference Drawings
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For complete list of sales and manufacturing sites, please visit  
www.emerson.com/actuationtechnologieslocations or contact us at  
info.actuationtechnologies@emerson.com

World Area Configuration Centers (WACC) offer sales support, service, 
inventory and commissioning to our global customers.  
Choose the WACC or sales office nearest you:

NORTH & SOUTH AMERICA 
 
19200 Northwest Freeway
Houston TX 77065
USA
T +1 281 477 4100

Av. Hollingsworth 
325 Iporanga Sorocaba 
SP 18087-105
Brazil
T +55 15 3413 8888

ASIA PACIFIC

No. 9 Gul Road
#01-02 Singapore 629361
T +65 6777 8211

No. 1 Lai Yuan Road
Wuqing Development Area
Tianjin 301700
P. R. China
T +86 22 8212 3300

MIDDLE EAST & AFRICA 
 
P. O. Box 17033
Jebel Ali Free Zone
Dubai
T +971 4 811 8100

P. O. Box 10305
Jubail 31961
Saudi Arabia
T +966 3 340 8650

24 Angus Crescent
Longmeadow Business Estate East 
P.O. Box 6908 Greenstone 
1616 Modderfontein Extension 5
South Africa
T +27 11 451 3700

EUROPE

Holland Fasor 6
Székesfehérvár 8000
Hungary
T +36 22 53 09 50 

Strada Biffi 165
29017 Fiorenzuola d’Arda (PC)
Italy
T +39 0523 944 411

www.emerson.com/bettis

©2019 Emerson. All rights reserved. 
 
The Emerson logo is a trademark and service mark of Emerson Electric Co. 
BettisTM is a mark of one of the Emerson family of companies.  
All other marks are property of their respective owners. 
 
The contents of this publication are presented for information 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. All sales are governed by our terms and conditions, which are 
available on request. We reserve the right to modify or improve the designs 
or specifications of our products at any time without notice.
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