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CLTW

Clow Valve Co. 902 South 2nd Street Telephone: 641 673-8611

GENERAL;

Oskaloosa, 1A 52577 Fax: 641 673-8269

INSTALLATION, OPERATION AND MAINTENANCE MANUAL

RESILIENT SEAT GATE VALVE

Inspect all vaives at time of delivery for shipping damage and to confirm compliance
with specifications. Valves are completely tested per the appropriate standards and
specifications by the manufacturer. The valves should be stored in such a manner to
protect them from weather and blowing dirt and debris. In cold climates, if water is
allowed to freeze in the valve, severe damage to the valve components could resuft.
Any packaging should be replaced if removed for inspection. Proper slinging and
handling methods should be used when moving valves. Do not place slings or other
devices around operating stem or through the valve port opening.

1 Installation

1.

Check that valve end joints are clean. Again check for damage to the valve. QOpen ahd
close valve to insure proper operation. Close wedge before placing valve in trench or line.

Handle valve carefully. Do not drop into position. Do not sling through
the port opening.

Prepare pipe ends according to manufacturer’s instructions. Instalf valve
per proper methods according to end joint type. All piping should be
properly supported to avoid line stress on the valve. Do not use the
valve as a jack fo force a pipeline into position.

A valve box or vault should be provided for each vaive used in buried service application.
These should be installed such that no load is transferred to the valve.

Before pressurization of the pipeline and valve, all pressure containing boiting (cover,
follower plate, end connection) should be inspected for adequate tightness (usually 90 ft.

ib.).
Buried valves should be pressurized before backfilling.

With valve in open position, the entire system should be thoroughly flushed to clean the
system. Debris in the valve could prevent valve from closing or possibly damage the
resilient material on the wedge.

A Division of McWane, Incorporated




8.

Upon completion of the installation, gate valve location, size, type, date of installation,

number of turns to open, direction of opening, and any other special information should be
entered on perrmanent records.

Il Operation

1.

Do not operate valves in systems that exceed the rated working pressure of the valve,
(14-54" 250 psi).

System should be completely flushed before valve is operated in normal cycle.
The R/W valve opens and closes by turning the main valve stem with an operating nut or
handwheel. The valve closes by compressing the resilient material bonded to the wedge

against the valve body. As the material is being compressed (at end of closing cycle}

torque requirements will approach maximum. Opening the valve requires significantly
less torque.

if the valve should fail to seal after necessary number of turns, open the valve four or five
times and reseat.

Emergency Operation;

Turn the handwheel or operating nut faster in the desired direction.

. Inspection and Maintenance

1.

Frequency of inspection should be based on frequency of operation.
Sermni annual inspections are minimum recommended. Valves should not be
disassembled unless a breakdown has occurred.

During inspection, the valve should be opened and closed with pressure in the pipeline.
The valve should function freely with no binding or vibration. Count the number of turns

to full closed, this will reveal an obstruction if correct number of turns are nof achieved.
See table;

TURNS TO OPEN

127 . 37 3/4

14" - 52  with spurgear - 104 with bevel gear - 104
16" - 52 with spurgear - 104 with bevel gear - 104
18" - 64  with spurgear - 192 with bevel gear - 192
20" - 864 with spurgear - 192 with bevel gear - 192
24” - 76 with spurgear - 228 with bevel gear - 228
30" - 98 with spurgear - 588 with bevel gear- 588
36" 114  with spur gear- 684 with bevel gear - 684
42" - 100 with spurgear- 800 with bevel gear- 800
48" 100 with spurgear- 800 with bevel gear- 800
54" - 100 with spurgear- 800 with bevel gear - 800

** For motor operated valves contact Rotork




RW GV O&M CONTINUED
All gaskets and joints should be checked for leakage and tightness.

With the valve closed and pressure against the disc, a check for leakage
is possible by “listening” to the valve for flow. A stethescope will help in this procedure.

Attached actuators should be inspected per manufacturer's
recommendations provided with those units.

OS&Y valves should have the exposed stem lubricated at each
inspection. Check stuffing box bolts for tightness.

A permanent inspection record should be kept for each valve.




GV O&M continued
RECORDS

1. Trouble can be anticipated with a good Inspection Program. Such a program can not exist
without good records. Poor records are worse than none.

2. A printed 5 x 8 record card for each valve and hydrant in the system is most convenient.

a. Identification of each valve and hydrant is essential. Setting up a numbering system is
one of the first steps to take. A reasonably simple method is to assign a number to each
street intersection, then identify each valve of hydrant numerically or alphabetically
between intersection numbers.

For instance: 19-110, would be the number of second valve from street intersection number

9 in going toward street number 10.

Another convenient device is to assign only odd numbers to existing hydrants. When
hydrants are added later they can be giving numbers which will fit in the numerical
sequence.

b. Location should be recorded first. Measurements must be made from property lines or
street center lines — not power poles fence lines - or the like.

VALVE RECORD

No.
Location FT. of Prop. Line of
And FT. of Prop. Line of
Size Make Type Gearing Bypass
Opens Turns to Operate Depth of Nut

Remarks

Maintenance & Inspection Record
Date Work Done O.K. By Date Work Done 0.K. By
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ITEM HO DESCRIPTION MATERIAL MATERIAL SPECIFICATION
1 Body Ductile Iron ASTM_A536 65-45-12
2 Cover Ductils lron ASTM AS536 65-45-12
3 Wadge Ductile_lron/Rubber ASTM_A536 B5-45-12/EPDM
4 Wedge Cop {18 -20" only) Delrin Delirin
** 5 Oring Rubber EPDM
[ Stem Brass ASTM BSB4 CBE700
- 7 Stern_ Nut Bross ASTM BS84 CB6700
S Oring Rubber EPDM
10 Hex Heod Bolt Stainless Stesl ASTM_F533 304 SST
1 Hex Nut Stalnless Steal ASTM F594 304 SST
2 Extension Ductila_lron ASTM AS36 65-45-12
** 3 Oring Rubber EFDM
14 Hex Head Boif Stainiess Stesl ASTM F533 304 SST
15 Actugtor — 3:1 (18-20") 2:1 (14-16)
) Adaptor_Plate Ductile iron ASTM ABI6 B65-45-12
7 Actuglor_Gasket Rubber NBR
[} Socket Head Bolt Alloy Stwel Alloy Steel
* % 19 Orin Rubber EPDM
20 Hex Bolt Stolnless Steel ASTM F593 304 SST
21 Hex Nut Sialnless Stesl ASTM_F594 304 S5T
22 Kay Steel ===z 00|  mmm—m—m————
23 Op Nut Ductile Iren ASTM AS536 65-45-12
24 Plpe Plug — 3/4 NPT with square hd Stainless Stesl AISI_304
25 Drive Sleave Stee! AIS] 1023
26 Thrust Bearing Dolin  }  ——mem—m—————
2638-20 27 Thrust Bearing (18" —20" only) Delfin |  ———=——=—e——
F 10/17/06 28 Pipe Plug — 1/2 NPT with square hd Stalnless Stesl AISI 304

27

Complies with 14"-20" R/W VALVE
AWWA C515 BEVEL GEAR MATERIAL LIST
CLOW VALVE COMPANY
A MODEL 2638
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** RECOMMENDED SPARE PARTS




Complies with 14"-20" RIW VALVE
AWWA C515 SPUR GEAR MATERIAL LIST

CLOW VALVE COMPANY

MODEL 2638
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ITEM _NO. DESCRIPTION MATERIAL MATERIAL SPECIFICATION
1 Body Ductile Iron ASTM AS536 65—45-12
2 Cover Ductile Iren STM_AS536 65-45-12 |
3 Wedge Duglile_iron/Rubber ASTW A536 _55-45-12/EPON
4 Wedge Cap {18 =24" only) Delrin Delrin
* & 5 Oring Rubbar EPDM
[ Stem Bronze ASTM B584 CB6700
. 7 Stem Nut Bronze ASTM _B584 C36700
9 Oring Rubber EPDM
10 Hex Head Bolt Stalnless Steel ASTM F593 304 SST
11 Hex_Nut Stainlass Steel ASTM_F594 304 SST
12 Extension Ductile lren ASTM_AS536 65—45-12
* % 13 Oring Rubber EPDM
4 Hex Heod Bolt Stainless Steel ASTM F593 304 SST
E Actuctor — 5:1 (18-24) 21 (14=16")
E Adaptor Plate Ductile ron ASTM AS3E 65—45-12
Actuator Gasket Rubber NBR
18 Sockst Head Bolt Alloy Steal Alloy Stsel
* X 19 Oring Rubber EPDM
20 Hex Bolt Stalnless Stesl ASTM F593 304 SST
21 Hex MNut Stainless Steel ASTM FS594 304 SST
22 Koy Stes] @0 |  mme——————=
23 Op Nut Ductile Iron ASTM AS36 85—45—12
24 Pipe Plug — 3/4 NPT with square hd Stainless Steel AlSI 304
28 Drive_Sleave Sleal AISI 1023
26 Thrust Bearing Dalein ] W mmmr—————
2638-27 7 Thrust Bearing (18 —20" only) Delrin |  mmmm——————

C 07-19-0%

**RECOMMENDED SPARE PARTS




2638-84
D108

24" R/W RTS Bevel Gear
Parts List

CLOW VALVE COMPANY

MODEL 2638
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ITEM NO. DESCRIPTION MATERIAL MATERIAL SPECIFICATIONS | ITEM NG DESCRIPTION MATERIAL MATERIAL SPECIFICATIONS
1 eco IB7 3:1 Actuator - - 18 Thrust Washer Plostic Delrin
2 Adcptor Plgte Ductile Iron ASTM AB3S6 68-4512 i9 Pipe Plug Staintess Steel AlS! 304
3 Hex Head Bolt Stainless Steel ASTM F593 304 20 Track Stainless Steel AlSI 316
4 Cover Ductile Iren ASTM A S35 65-45-12 21 Roller Bronze ASTM B148 C954
5 Hex Head Bolt Stainless Steel ASTM F593 304 22 Fin Stainless Steet AlS| 303
& Hex Nut Stainless Steel ASTM F594 304 23 Scraper Bronze ASTM B148 C954
7 Eody - Flange Ductile Iron ASTM AS34 65-45-12 24 Op Nut Ductile Iron ASTM AS36 654512
B Washer Steeat - 25 Key Stesal AlSI 1018
2 Head Haad Bolt Stginlass Steal ASTM F593 304 26 O-Ring Rubber EPDM
10 Socket Head Bolt Stainless Steel ASTM F593 304 el Stem Bronze ASTM
i1 Hex Nut Stairiess Stes| ASTM F594 304 28 QO-Ring Rubber EPDM
12 Hex Head Bolt Stainiess Steel ASTM F593 304 22 Stern Nut Brass ASTM
i2 Dive Sleeve Stogl £iS1 1023 EY) Wedge Buctile ron / Rubber| ATTM AS36 654512/
14 Actuator Gasket Rubiber Bung N EPDM
15 O-Ring Rubber EPDM 31 Pipe Plug Stainless Steal AlS] 304
16 Extension Ductile lron ASTM A 5385 &5-451
17 O-Ring Rubber EPDM

*recommended spare parts;

orings
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08 24" R/W RTS Spur Gear
Parts List
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ITEM NO. DESCRIPTION MATERIAL Matericl Specs ITEM NO) DESCRIPTION MATERIAL Materlal Specs
1 co 157 31 Actuator - - 18 Thrust Washer Plostic Drelrin
2 Adapior Plate Buctile Iren ASTM AS36 §5-45-12 19 Track Stainless Steel ARSI 318
3 Hex Head Bolt Staintess Steel ASTM F593 304 20 Roller Bronze ASTM B148 C954
4 Cover Ductlle Irgn ASTM AS34 £5-45-12 21 Pin, Stainless Steed AS1 303
s Hex Head Bolt Stainless Steel ASTM F593 304 2 Scraper Brorze ASTM B148 C954
-3 Hex Nut Stainless Steel ASTM F594 304 23 Op Nut Ductile Iron ASTM AS536 65-45-12
7 Bogy - Flange Ductile Iron ASTM AS536 65-45-12 24 Key Steel AlSI1018
8 Washer Steel - 25 O-Ring Rubber EPDM
g Head Head Boit Staipless Sleet ASTM F593 304 26 Fipe Plug Siginless Steel AIS| 304
10 Socket Head Bolt Stainiess Steel ASTM F5%3 304 27 Stem 8ronze ASTM BSB4 CRE7OD |
11 Hex Nut Stainless Steel ASTM F594 304 28 O-Ring Rubber EPDM
12 Hex Head Bolt Stainiess $teel ASTM ES93 304 2 Stem Nut Brass ASTM BSB4 C8B3600 |
13 Lrive Sleeve steel AlSi 1023 30 Wedge Ductile Iron / Rubber| “STM AS36 654512/
14 Actyglor Gasket Rubber Bung N - EPDM
15 Q-Ring Rubber EPDM 31 Pipe Plug Stdinless §teel AJS| 304
14 Extension Ductile Iron ASTM AS38 65-45-12 |
37 C-Ring Rubber EPDM

recommended spare parts =

orings




RW GV O&M Continued

Dis-assembly Instructions 147-24" Geared Valve

Ref: 14”-20” RW Valve Material List (page 5 or 6)

1. Remove 3” NPT plug on top of gear.

2. Remove capscrew and large washer under pipe plug.

3. Remove (4)bolts (20) and (4) nuts (21) between adapter plate (16) and
extension.

4. Lift off gear assembly (15) and adapter plate (16). Retain key (22).

5. Remove (4) bolts & nuts (14).

6. Lift off extension (12).

7. Remove stem (6) by turning the stem in the opposite direction of opening
the valve.

8. Remove neck flange bolts and nuts (10&11).

9. Lift off cover (2).

10. Grasp stem nut (7) and lift out wedge (3). Note; Threading stem back

into stem nut may make removal of wedge easier.
11. Reassembile in reverse order replacing cover o-ring (5), extension o-ring
(13), and adapter plate o-ring (19) if necessary.

Dis-assembly Instructions 24" Geared Valve

Ref: e 7 or 8{valve material parts list drawin

W=

Nowums

o o ®

11.

Remove 3” NPT plug on top of gear.

Remove capscrew and large washer under pipe plug.

Remove (40 bolts (9) and (4) nuts (11) between adapter plate (2) and
extension.

Lift off gear assembly (1) and adapter plate (2). Retain key (25).
Remove (4) bolts & nuts (3).

Lift off extension (16).

Remove stem (27) by tuming the stem in the opposite direction of
opening the valve.

Remove neck flange bolts and nuts (5&6).

Lift off cover {4).

Grasp stem nut (29) and lift out wedge (31). NOTE; Threading stem
back into stem nut may make removal of wedge easier.
Reassembile in reverse order replacing cover o-ring (28), extension
o-ring (17), and adapter plate o-ring (15) if necessary.




A Complies with applicable 30"-54" R/W VALVE
requirements of AWWA C515 BEVEL GEAR ASSEMBLY

CLOW VALVE COMPANY

MODEL 2638
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Complies with applicable
requirements of AWWA C515

30"-54" R/W VALVE
BEVEL GEAR ASSEMBLY

CLOW VALVE COMPANY

MODEL 2638
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263852 Cat Complies with applicable
requirements of AWWA C515

J 713

30"-54" R/W VALVE

BEVEL GEAR PARTS LIST

CLOW VALVE COMPANY

MODEL 2638
[tem Description Material
Bocly — Mechonical Joint Ductile iron
) Body - Flange Ductite iron
Body - MJ x Flange Ductile iron
e Bolt Stainless Steet
3 Nut Stoinless Steel
3A Flat Washer Stainless Steel
4 Wecge Casting Ductile iron
S Molded Wecdge Rubker
& Stem Nut Copper Alloy
7 Extension - actuctor Ductile tron
8 Bolt Stainless Steel
S Nut Steoinless Steel
10 Key Steel
11 Actuctor — kevel gear -
12 O-ring Rubber
13 Bolt Stoinless Steel
14 Bushing - stem guide Copper Alloy
15 O-ring Rubker
16 Thrust Bearing Nylotron
17 O-ring Rukbker
18 Cover Bushing Copper Alloy
19 O-ring Rubkber
20 Cover Ductile iron
2t O-ring ~ cover auter Rubker
22 Stem Copper Alloyor stainliess
23 Pipe Plug Stoinless Steel
24 Actuator Drive Bushing Steel
23 O-ring Rublber
27 Scraoper Copper Alloy
28 Track Stainless Steel
29 Foller Copper Alloy
30 Pin - roller Stainless Steel
31 O-ring - cover inner Rukiber
32 Pipe Plug Stainless Steel

*no recommended spare parts other than orings if necessary

stee]

12




2635-58 Complies with applicabie 30"-54" R/W VALVE
requirements of AWWA C515 SPUR GEAR ASSEMBLY
CLOW VALVE COMPANY
MODEL 2638
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2638-57

D 7113 Complies with applicable
requirements of AWWA C515
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2638-59 Cat Complies with applicable
requirements of AWWA C515

H 713

30"-54" R'W VALVE

SPUR GEAR PARTS LIST

CLOW VALVE COMPANY

MODEL 2638
[tem Description Mo terial
Body — Mechanical Jaint Ductile iron
Body - Flange Ductile iron
! Body - MJ x Flange Ductile iron
e Bolt Stainless Steel
3 Nut Stainless Steel
34 Flat Washer Stainless Steel
4 Wedge Casting Ductile iron
9 Molded Wecdge Rubber
[ Stem Nut Copper Alloy
7 Extension — actuator Ductile iron
8 Bolt Stainless Steel
9 Nut Stainless Steel
10 Key Steel
11 Actuator - spur geor -
12 0-ring Rukker
13 Bolt Stainless Steel
14 Bushing - stem quide Copper Alloy
1S O-ring Rubbker
6 Thrust Bearing Nylatron
17 O-ring Rukker
18 Cover Bushing Copper Alloy
19 O-ring Rubber
20 Cover Ductile iron
21 O-ring - cover outer Rubber
22 Stem Copper Aloy gy stainless
23 Pipe Plug Stainless Steel
24 Actuator Drive Bushing Steel
25 O-ring Rukber
27 Scroper Copper Alloy
28 Track Staintess Steel
29 Roller Copper Alloy
30 Pin — roller Stoinless Steel
31 U-ring - cover inner Rukker
32 Pipe Plug Stainless Steel

*no recommended spare parts other than orings if necessary

steel

15




RW GV O&M Continued

Dis-assembly 30"-54" Geared Valve

Ref. 30”-54" RW GV EMBLY DRAWINGS PAGES 10-1

1. Remove NPT pipe plug from top of gear.

2.

3.

4,

10.

11.

Remove capscrew and large washer under pipe plug.

Remove (8) capscrews (13) from underside of gear.

Lift off gear assembly (11) retain key (10).

Remove (8) bolts & nuts (8&9) between extension (7) and cover (20).

Lift off extension (7).

Remove stem (22) by turning the stem in the opposite direction for opening the
‘.iﬂ‘éi‘; Lifting device will be required for disassembly.

Remove neck flange bolts and nuts (2&3) .

Lift off cover (20).

Thread stem (22) back into stem nut (6). Lift out wedge (5).

Reassemble in reverse order replacing cover o-ring (7) and follower o-ring
(2) if necessary.

16




Clow RW GV O&M Cont.

Troubleshooting

RW GV'S

Possible Malfunction Symptoms — Causes Corrective Action

Joint Leakage Bolt Tension Relaxing Tighten Bolts

Seat Leakage Foreign material caught in seat Operate valve to flush
Out debris,

Seats Dirty/Carroded Flush or dis-assemble
& clean.
Seats Damaged Inspect-repair or

Replace

Leak Past Stem Bofts loose Tighten Bolts

(NMRS) Orings worn/damaged Inspect/replace
(OS&Y) Packing worn/damaged  Inspect/replace

Inspection for the above should be done semi/annually at the minimurm.

There are no lubrication requirements other than,

OS&Y valves should have the exposed stem **ubricated at each inspection.
** Food grade grease similar to Clarion

For Parts and Service Contact mfg’s rep:

Gear Operators

Rotork Gears

1811 Brittmoor Rd, Suite 100
Houston, TX 77043
713-856-5640

17




INSTRUCTIONS FOR USE

BEVEL GEAR OPERATORS

Bevel Range Specification:

Instaltation, Operating and Maintenance Instructions:
Assembly and Dismantling Instructions:

Spare Parts List and Recommended 5 Years Holding List:

Rotork Gears,

18




ROTORK GEARS BEVEL RANGE SPECIFICATION

Component Material Specification

Gearcase Cast Iron as standard, optional $G Iron, Carban Stee! or Stainless Sieel,

Baseplate 8@ Iron as standard, optionai Cast Iren, Carbon Steel or Stainless Steel.

Input Housing Cast Iron as standard, optional $G fron, Carbon Steel ar Stainless Steal.

Bevel Gear S8G Iron or Carbon Steel.

Pinion Gear & Shaft Carbon Steel as standard, optional Stainless Steel.

Splgot Ring 8G Iron as standard, optional Cast Iron.

Screws High Tensile Steel Metric Standard to BS3692 & 4168 as standard, optional Stainless Steel.

Bearings Input Shaft - Ball type.
Thrust Output - Needle roller type with thrust washers (with the excaption of size 14, which has
cyfindrical roller thrust bearings and RAB range, which have taper rolier bearings).

Output Sleeve A1 Steel.

{for non rising valve spindles}

Output Sleeve A2 Aluminium Bronze.
(for rising valve spindles)

Finish PA 24 Grey Primer (Standard).

Primer and Enamel

Gloss (Optional).

Other finishes available on request.

Lubricant CL-X2 (Standard) max temp 120°C: Ignition temperature > 250°C
LX-EP2 (High temp) max temp 160°C: Ignition temperature > 250°C
MHF-H1 (Food) max temp 177°C: Ignition temperature > 260°C
MQ2 (Graphite) max temp 120°C: Flash point > 200°C
G110 (Nuclear) max temp 150°C; Ftash point » 200°C
G130 {(Nuclear) max temp 150°C: Flash paint > 200°C

Seals Nitrile (Standard} max temp 150°C: Ignition temperature > 300°C
Viton {High temp/ Nuclear) max temp 200°C: Ignition temperature > 315°C
Flucrosilicone (Low temp) max temp 225°C: Ignition temperature > 300°C
Silicone sealant max temp 200°C: Ignition temperature > 450°C

Gearbox Detail

Gearbox Specification

Gearbox design Life

850 hours ( 20 minutes a day for 7 years)

Gears

Designed basically to BS545.

Gearbox type

Indicated on the nameplate

Gearbox ratio

Indicated on the nameplate

Maximum output torque

Indicated in the Rotork Gears catalogue

Maximum thrust

Indicaled in the Rotork Gears catalogue

Gearbox duty specification

Indicated on the nameplate

Nameplate Explosion Marking and Category

According to 94/9/EC and indicated on the nameplate

=

Maximum speed for the input shaft 350 rpm

Maximurn bending moment on the input flange | F10: BENm
F14: 178Nm
F16: 210Nm
F25: 700Nm

F30: 770Nm

Maximum operating temperature

Indicated on the nameplate

Gearbox weight

Iindicated on the nameplate

C.F. 28.04.03 issue 2

FAEXEECO'GBOX'\ENGINEERVATEX Instructions'Bevel:Bevel Specification.doc

19




INSTALLATION, OPERATING AND MAINTENANCE INSTRUCTIONS
FOR BEVELS AND SPURS GEAR OPERATORS

The Rotork Gears Spur and Bevel Range Specification sheets indicate the materials of construction and information for putting the equipment
into service. The gearbox is marked according to $4/9/EC with the temperature class and explosion group on the equipment and this shall be
observed when installing and operating the equipment. The user alone is responsible for the appropriate use of the gearbox in consideration of
the basic conditions existing at the plant.

This range of gearboxes is supplied 1o suit the order requirements but, unless specifically requested at the ordering stage, the output sleeve wil]
be supplied blank and must be machined to suit the equipment to be operated. NTB gearboxes do not have a removable cutput sleeve.

A thrust element retention device is normally fitted to the baseplate for transporting purposes and MUST be removed 1o access the output
sleeve. The cutpul sleeve can be easily removed from the gearbox by first remaving the loose piece spigot ring from the baseplate. It is
imperative that the thrust bearings in the output are re-assembled correctly, along with the output sleeve and the spigot ring - That is; models
that use neede roller thrust bearings MUST have a thrust washer at each side of the needle race. A bearing / washer assembly MUST be fitted
at each side of the output sleeve thrust shoulder. Models with taper roller bearings MUST be assembled with the bearings correctly orientated.
All thrust elements and bearing cavities must be packed with grease of the correct specification.

NOTES FOR MOUNTING TO THE VALVE
. The valve spindle must be greased before assembly of the gearbox to the valve.
Thrust element retention device to be removed prior to assembly to the valve.
Do not pack the spindle cover rbe with grease as this can lead to pressure build up in the gearbox.
Flanges to be sealed on assembly with silicone sealant.
Spindle cover tubes and plugs to be sealed with suitable sealant.

O

If the gearbox has been supplied with a handwheel, it is recommended that this be fitted to the gearbox before mounting on the valve. This will
make it easier 10 rotate the gearing to pick up the start of a thread or key location.

On a keyed valve shalt, once the key and keyway are lined up, the gearbox can be lowered onto the mounting flange and bolted down.

On a screwed valve shall, rotating the handwheel will cause the gearbox to screw itself down the spindle. Once in the correct position it can be
bolted down.

For large gearbones, B3 to [B 14 and 157 to {520, we recommend fitting the thrust elernents onto the valve prior to fiting the gearbox. The
spigot ring and one sct of thrust washers and bearings can be placed onto the valve first, then the output sleeve can be screwed down or fitted
onto the spindle key, depending on the valve spindle design. The second set of thrust washers and bearings are then fitted. The gearbox then can
be lowered onto the valve, taking care that the splines in the output gear and output sleeve do not get damaged.

When bolting the valve to the gearbox we recommend using at least grade 8.8 fasteners, and these MUST be torque tightened dependent upon
the grade and sive used.

[fan electric actuator is fited to the gearbox, a suitable input adaptor will have been supplied. After mounting the actuator to the to the
gearbox, the limit and torque switch settings must be made in accordance with the manufacturer’s instructions. The maximum permitted
bending moment on the input adaptor of the gearbox is indicated on the gearbox specification sheet.

HANDLING

Combined valve, actuator and gearbox must NOT be slung from the gearbox.

MAINTENANCE

All gear cavities are lubricated and sealed for life and the type of greuse and seals used within the gearbox is indicated on the nameplate and
shown in the material specification, The required maintenance intervals depend on the respective application and will therefore have to be
determined by the user dependent on the conditions of use. Annual inspection of the gearbox is recommended, but under normal operating
conditicns no maintenance is required for the gearbox, but should the valve be taken out of service for overhaul, the gearbox baseplate may be
removed and the grease renewed. The baseplate must be sealed using silicone sealant on re-assembly, unless fitted with an O ring. Below is a
table tor the recommended tightening of screws.

HEXAGON HEAD GRADE 8.8 HEXAGON HEAD GRADE K8 SOCKET HEAD GRADE 129 SOCKET HEAD GRADE 122 DURLUK GRADE 12.9
WITH NORDLOCK WASHER WITH NORDLOCK WASHER SCREW GRADE 12 NUT
SCREW | TORQUE [ORQLE TORQUE TORQUE TORQLE TORQUE TORQUE TORQUE TORQLE TORQUE
SIZE TIGHTNESS TIGIITNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHT~ESS TIGHTNESS TIGHTNESS TIGHTNESS
Ny {ibsd) {(Nm} {Ibsit) {Nm) {Ibsft) {Nmy ¢lbstty {Mm} {lbsit)
M4 2 2 3 2 4 3 5 4
MS 5 4 6 4 8 6 iy 7 11 8
ME 9 6 10 8 14 11 17 13 19 14
M8 21 13 23 18 33 26 42 31 43 33
M10Q 41 30 49 36 69 31 83 61 84 64
M12 71 53 86 63 121 89 145 107 152 112
M16 177 131 213 157 259 221 359 265 372 274
M20 346 255 415 306 584 431 70i 517 717 529
M24 598 441 718 529 1009 744 1211 893
M30 2006 1480 Nete: Once fully torque tightened
M36 3508 1 2387 et on e
Copv of QC 40-2

NB. All thrust elements and bearing cavities must be re-greased and refitted in the comect order.

SPARES

Spare parts must be seiwcted from the spare parts lists and a recommended spares holding for 5 years is shown on the spare parts list.

C.F. 29.05.03 issue 1
FAEXEECOMGBOX\ENGINEER\ATE X \nstructions'Bevel\Installation Instructions for Bevel-Spur.dog
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PROCEDURE FOR
DISMANTLING / RE-ASSEMBLY OF BEVEL GEAR OPERATORS

1. PURPOSE: To provide dismantling / re-assembly instructions.
2. SCOPE: Rotork Gears range of bevel gearboxes

3. DEFINITION: Sequence of instructions to dismantle and re-assemble Rotork Gears bevel
gearboxes.

4. PROCEDURE: Refer to spare parts list for item numbers.

4.1 Dismantling

4.1.1 Remove the key (17) from the input shaft (5).

4.1.2 Remove the 4 off socket head cap screws (20), which secure the input housing (3) to the
gearcase (1).

4.1.3 Remove the input housing from the gearcase complete with the input shaft, bearings (10) and
spacer (11) where applicable.

4.14 Remove the input shaft from the housing.

4.1.5 Remove the 8 off socket head cap screws (21), which secure the baseplate (2) to the
gearcase.

4.1.6 Remove the baseplate from the gearcase. The bevel gear (4) will probably remain on the
splines of the output sleeve (6) for IB, RAB and HOB gearboxes.

4.1.7 Remove the bevel gear from the output sleeve on the IB, RAB or HOB, or from the baseplate
or gearcase of the NTB gearbox.

4.1.8  Remove the spigot ring (7), bearings (8), thrust washers (9), where applicable, and output
sleeve from the baseplate of the 1B, RAB or HOB gearbox.

4.2 Re-assembly

4.2.1  Ensure the bevel gear and baseplate are free from dirt and bruising and then fit the *o” ring
(14) to the bevel gear.

4.2.2 Fitthe ‘0’ ring (15) to the gearcase and re-pack the gearcase with grease (22).

4.2.3  Re-fit the output gear into the gearcase ensuring that the ‘o’ ring { 15) remains undamaged.

4.2.4 Grease the back face of the bevel gear before re-fitting the baseplate.

4.2.5 Fitthe ‘0’ ring (24) to the bascplate and re-fit the baseplale into the gearcase. For the NTB
gearbox also fit the ‘o’ ring (13) onto the output gear prior to fixing the baseplate.

4.2.6 Re-secure the gearcase to the baseplate using the existing screws (21) using a diagonal
tightening movement.

4.2.7 Reassemble the input housing sub assembly with the input shaft, spacer and bearings
ensuring are parts are clean and repack the housing with grease. Fit the ‘o’ rings (16 and 23)
in the housing.

4.2.8  Re-fit the input housing sub-assembly into the gearcase ensuring that the input shaft gear
locates into the bevel gear.

4.2.9 Secure the input housing to the gearcase with the existing screws (20) using a diagonal
tightening movement.

4.2.10 Re-fit the key to the input shaft.

4.2.11 For IB, RAB and HOB gearboxes apply grease to the thrust bearings and washers, where
applicable, and re assemble the output sleeve and spigot assembly inte the baseplate. Ensure
that the "o ring (14) remains undamaged.

4.2.12 Test the gearbox for free rotation.

5. DOCUMENTATION

Spare parts list for range of bevel gear actuators: Bevel Part List.doc
Torque tightening figures. Document No QC 40-2

C.F. 28,0403 Issuc 2 )
FAEXEECO.GBOXENGINEER'ATE X \nstructions'Bevel\Dismantle & Reassemble Bevel.doc




SPARE PARTS LIST FOR RANGE OF BEVEL GEAR OPERATORS

22 20 22
16 10 3 11}1(23){19 18 5
e A
1]
-
21 8
22

ITEM DESCRIPTION

1 GEARCASE

2 BASEPLATE

3 INPUT HOUSING

4 BEVEL GEAR

5 INPUT SHAFT & GEAR

6 OUTPUT SLEEVE

7 SPIGOT RING
'8 THRUST BEARING
"9 THRUST WASHER
*10 BALL BEARING

11 BEARING SPACER
*12 ‘0" RING
*13 ‘O RING
*14 ‘O’ RING
*15 ‘0" RING
"6 ‘O' RING

17 KEY

18 NAMEPLATE

i8 NAMEPLATE RIVET

20 SOCKET HEAD CAP SCREW

21 SCCKET HEAD CAP SCREW

22 GREASE
23 ‘0" RING
24 ‘0" RING

Note: items marked * are the recommended spares holding for 5 years operation.

C.F.02.06.03 issue 1

QUANTITY
1

1
1
1
1
1 (1B, RAB & HOB only)
1 (1B, RAB & HQB only)
2 (iB, RAB & HOB only)
4 (I1B1-13, & HOB only)
2 for IB & RAB (1 for HOB & NTB)

1 (1B & RAR cnly}
1{IB, RAB & HOB only)

{iB, RAB & HOB only)

[ T -\ O Y

a

FAEXEECO\GBOX\ENGINEERWTEX \Instructions'Bevel'\Bevel Part List.doc
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INSTRUCTIONS FOR USE

SPUR GEAR OPERATORS

Spur Range Specification:

Installation, Operating and Maintenance Instructions:
Assembly and Dismantling Instructions:

Spare Parts List and Recommended 5 Years Holding List:

Rotork Gears,

23




ROTORK GEARS SPUR RANGE SPECIFICATION

Component Material Specification
Gearcase Cast Iron as standard, optional $G Iron, Carbon Steel ¢r Stainless Stesl.
Baseplate 5G Iron as standard, optional Cast Iron, Carbon Stee! or Stainless Steel.
Input Housing Cast Iron as standard, eptional SG Iron, Carbon Steel or Stainless Steel.
Qutput Gear SG lron as standard or Carbon Steel.
Pinion Gear & Shaft Carbon Steel as standard, optional Stainless Steel.
Spigot Ring SG Iron as standard, optional Cast iron.
Screws High Tensile Steel Metric Standard to BS3692 & 4168 as standard, optional Stainless Steel.
Bearings Input Shaft - Ball Type.

Thrust Cutput — Needle roller type with thrust washers {with the exception of sizes 14, 16, 18, 19
& 20 which have cylindrical roller thrust bearings).

Output Sleeve A1l Steel.
{for non rising valve spindles)

Output Sleeve A2 Aluminium Bronze,
(for rising valve spindles}

Finish PA 24 Grey Primer {Standard).
Primer and Enamel Gloss (Optional).
Other finishes available on request.

Lubricant CL-X2 {Standard) max temp 120°C: Ignition termperature » 250°C
LX-EP2 (High temp) max temp 160°C: Ignition temperature > 250°C
MHF-H1 (Food) max temp 177°C: Ignition temperature > 260°C
MO2 (Graphite) max temp 120°C: Flash point > 200°C
G110 (Nuclear) max temp 150°C: Flash point » 200°C
G130 (Nuclear) max temp 150°C: Flash peint = 200°C
Seals Nitrile (Standard} max temp 150°C: Ignition temperature > 300°C
Viton (High temp and Nuclear) max temp 200°C:  Ignition temperature > 315°C
Fluorosilicone (Low temp) max temp 225°C: Ignitien temperature > 300°C
Silicone sealant max termp 200°C: Ignition temperature > 450°C
Gearbox Detail Gearbox Specification
Gearbox design Life 850 hours ( 20 minutes a day for 7 years)
Gears Designed basically to BS436.
Gearbox type Indicated on the nameplate
Gearbox ratio Indicated on the nameplate
Maximum output torque Indicaled in the Rotork Gears catalogue
Maximum thrust Indicated in the Rotork Gears cataiogue
Gearbox duty specification Indicated on the nameplate
Nameplate Explosion Marking and Category According to 94/9/EC and indicated cn the nameplate
Maximum speed for the input shaft 350 rpm
Maximum bending moment on the input flange | F10: 66NmM
F14: 178Nm
F16: 21GNm
F25: 700Nm
F30: 770Nm
Maximum operating temperature Indicated on the nameplate
Gearbox weight Indicated on the nameplate

CF. 14.08.03 issue 2
FAEXEECOMGBOX\ENGINEER'ATEX nstructions\Spur'Spur Specification.doc
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INSTALLATION, OPERATING AND MAINTENANCE INSTRUCTIONS
FOR BEVELS AND SPURS GEAR OPERATORS

The Rotork Gears Spur and Bevel Range Specification sheets indicate the materials of construction and information for putting the equipment
into service. The gearbox is marked according to 94/5/EC with the temperature class and explosion group on the equipment and this shall be
observed when installing and eperating the equipment. The user alone is respensible for the appropriate use of the gearbox in consideration of
the basic conditions existing at the plant.

This range of gearboxes is supplizd to suit the order requirements but, uniess specifically requested at the ordering stage, the output sleeve will
be supplied blank and must be machined to suit the equipment to be operated. NTB gearboxes do not have a removable output sleeve.

A thrust element retention device is normally fitted to the baseplate for transporting purposes and MUST be removed to access the output
sleeve. The output sleeve can be easily removed from the gearbox by first removing the loose piece spigot ring from the baseplate. It is
imperative that the thrust bearings in the output are re-assembled correctly, along with the output sleeve and the spigot ring - That is: models
that use needle roller thrust bearings MUST have a thrust washer at each side of the needle race. A bearing / washer assembly MUST be fitted
at each side of the output sleeve thrust shoulder. Models with taper reller bearings MUST be assembled with the bearings correctly orientated.
All thrust elements and bearing cavitics must be packed with grease of the correct specification.

NOTES FOR MOUNTING TO THE VALVE

1. The valve spindle must be greased before assembly of the gearbox to the valve.

Thrust element retention device to be remaved prior to assembly to the valve.

Do not pack the spindle cover tube with grease as this can lead to pressure build up in the gearbox.
Flanges to be sealed on assembly with silicone sealant.

Spindle cover tubes and plugs to be sealed with suitable sealant.

oo

It the gearbox has been supplied with a handwheel, it 1s recommended that this be fitted to the gearbox before mounting on the valve. This will
make it easier to rotate the gearing to pick up the start of a thread or key location.

Cn a keyed valve shaft, once the key and keyway are lined up, the gearbox can be lowered onto the mounting flange and bolted down.

On a screwed valve shaft, rotating the handwheel will cause the gearbox to screw itself down the spindle. Once in the correct position it can be
bolted down.

For large gearboxes, B8 to 1B 14 and 157 to (520, we recommend fitting the thrust elements onto the valve prior to fitting the gearbox. The
spigot ring and one set of thrust washers and bearings can be placed onto the valve first, then the output sleeve can be screwed down or fitted
onte the spindle key, depending on the valve spindle design. The second set of thrust washers and bearings are then fitted. The gearbox then can
be lowered ento the valve, taking care that the splines in the output gear and output sleeve do not get damaged.

When bolting the valve to the gearbox we recommend using at least grade 8 8 fasteners, and these MUST be torque tightened dependent upon
the grade and size used.

[ an electric actuator is fitted to the gearbox, a suitable inpur adaptor will have been supplied. After mounting the actuator to the to the
gearbox, the limit and torgue switch seitings must be made in accordance with the manufacturer’s instructions. The maximum permitted
bending moment on the input adaptor of the gearbox is indicated on the gearbox specification sheet.

HANDLING

Combined valve, actuator and gearbox must NOT be slung from the gearbox.

MAINTENANCE

All gear cavities are lubricated and sealed for life and the type of grease and seals used within the gearbox is indicated on the nameplate and
shown in the material specification. The required maintenance intervals depend on the respective application and will therefore have to be
determined by the user dependent ea the conditions of use. Annual inspection of the gearbox is recommended, but under normal operating
conditions no maintenance is required for the gearbox, but should the valve be taken out of service for overhaul, the gearbox baseplate may be
removed and the grease renewed. The baseplate must be sealed using silicone sealant on re-assembly, unless fitted with an O ring. Below is a
tabig for the recommended tightening of screws,

HEXAGON HEAD GRADE 8 3 HEXAGON HEAD GRADE 3.8 SOCKET HEAD GRADE 129 SOCKET HEAD GRADE 12.9 DURLOK GRADE 2.9
WITH NORDLOCK WASHER WITH NORDLOCK WASHER SCREW GRADE 12NUT
SCREW TORQUE TORQUE TORQUE TORQUE TOROLUE TORQLE TORQUE TORQUE TORQUE TORQUE
SIZE TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TiGHTNESS TIGHTNESS TIGHTNESS TIGHTNESS TIGHTINESS
(Nm) (ibsiy {(Nm) {lbsft) (Nm) {lbstty (N {thsft) (Nm) {lbsft)
M4 2 2 3 2 4 3 5 4
M5 3 4 6 4 8 i 10 7 11 8
M 9 6 10 8 14 11 17 13 19 14
Ma 21 15 25 18 33 26 42 31 43 33
M1Q 41 30 4% 36 69 51 83 61 86 64
Mi12 7l 33 BG 63 121 39 143 107 152 112
M16 177 131 213 157 299 221 3389 265 372 274
M20 346 255 415 306 584 431 701 317 717 529
M24 598 441 718 529 1009 744 1211 893
M30 2006 1480 Nole: Once fully torque tightened
= Durlok fasteners must not be re
M36 3508 2587 used on Nulear gearboxes.
Copv of QC 40-2

NB. All thrust elements and bearing cavities must be re-greased and refitted in the correct order.

SPARES

Spare parts must be selected from the spare parts lists and a recommended spares holding for 5 years is shown on the spare parts list.

C.F. 29.05.03 issue |
FAEXEECO.GBOX'ENGINEERVATE X lustructions\SpuriInstallation Instructions for Bevel-Spur.doc
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PROCEDURE FOR DISMANTLING / RE-ASSEMBLY OF SPUR GEAR OPERATORS

PURPOSE: To provide dismantling / re-assembly instructions.

SCOPE: Rotork Gears range of spur gearboxes

DEFINITION: Sequence of instructions to dismantie and re-assemble Rotork Gears spur gearboxes.
PROCEDURE: Refer to spare parts list for item numbers.

4.1 Dismantling

4,1,1 Remove the key (28) from the input shaft (8).

4,1.2 Remove the 4 off socket head cap screws (25), which secure the input housing (4) to the gearcase (1). The
endcap, where used, can also be removed.

4.1.3 Remove the input housing from the gearcase complete with the input shaft, bearings (17) and the spacer
(12) where applicable.

4.1.4 Remove the input shaft from the housing. Remove the input gear (9) and key (30) where applicable.

4.1.5 Remove the 8 off socket head cap screws (26), which secure the baseplate (2) to the gearcase.

4.1.6 Remove the baseplate from the gearcase, The cutput gear (5) will probably rematn on the splines of the
output sleeve (F1).

4.1.7 Remove the output gear from the output sleeve and the output hub (5) from the cutput gear where
applicable.

4.1.8 Remove the spigot ring (10), bearings (16), thrust washers (15) and output sleeve from the baseplate..

4.1.9 Remove the hexagonal head screw (27) where applicable and remove idler shaft (6) from the gearcase.

4.1.10 Remove the idler gear (7) from the gearcase and remove the bearings (18) from the idier gear.

4.1.11 The input gear can be removed from the gearcase if not removed in 4.1 4.

4.2 Re-assembly

42,1 Position the input gear in the gearcase if removed in 4.1.10.

4.2.2 Grease and fit the bearings into the idler gear and position in the gearcase.

4.2.3 Fit the ‘0’ ring (23) to the idler shaft and re-fit the idler shaft into the gearcase and the idler gear. Re-
secure the hexagonal head screw where applicable.

4.2.4 Ensure that the output gear and bascplate are free from dirt and bruising and then fit the “o” rings (21 and
22) to the cutput gear.

4.2.5 Re-pack the gearcase with grease.

4.2.6 Fit the output gear and output hub, where applicable, into the gearcase and locate with the idler gear.

4.2.7 Fitthe ‘o’ ring (31} to the baseplate and re-secure the baseplate to the gearcase using the existing screws
{26) by using a diagonai tightening movement.

4.2.8 Reassemble the input housing sub assembly with the input shaft, input gear, key spacer and bearings
ensuring are parts are clean and repack the housing with grease. Fit ‘o’ rings (13 and 24} to the housing.

4.2.9 Re-fit the input housing sub-assembly into the gearcase ensuring that the input gear locates with the idler
gear.

42,10 Secure the input housing to the gearcase with the existing screws (25) using a diagonal tightening
movement,

4211 Re-fit the key to the input shafi.

4212 Apply grease to the thrust bearings and washers and re assemble the output sleeve and spigot ring
assembly into the baseplate. Ensure that the ‘o’ ring (21) remains undamaged.

4.2.13 Test the gearbox for free rotation.

DOCUMENTATION

Spare parts list for range of spur gear actuators:  Spur Part List.doc
Torque tightening figures. Document No QC 40-2

C.F, 29.04.03 Issue 2
FAEXEECO'GBOXENGINEER\ATEX\Instructions\Spur'Dismantle & Reassemble Spur.doc
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SPARE PARTS LIST FOR RANGE OF SPUR GEAR ACTUATORS

28 22

| |
X 1732 i
| o )32 '
= | |
I 13 !
. |
\ 30 i
I
3201516 T 1
3
18
: 20 11 10
MANUAL INPUT FLANGE INPUT
ITEM DESCRIPTION QUANTITY
1 GEARCASE 1
2 BASEPLATE 1
3 ENDCAP (BLANK) 1 {not used on {82 to 1S5)
4 INPUT HOUSING 1
5 OUTPUT GEAR 1 (I1515-20 has additional Qutput Hub)
6 IDLER SHAFT 1 (188, 7, 1020 has additional Spacer)
7 IDLER GEAR 1
8 INPUT SHAFT 1 {can be combined with items 9 & 30)
9 INPUT GEAR 1 (can be combined with items 8 & 30)
10 SPIGOT RING 1
1 OUTPUT SLEEVE 1
12 SPACER 1
13 O RING 2 (1 for 152 to IS5)
14 NAMEPLATE 1
15 THRUST WASHER 4 (not used on 1S14, 16, 18, 19, 20)
*16 THRUST BEARING 2
17 BALL BEARING 2 (Manual input) or 3 (Flange Input)
18 BALL BEARING 2 (273, 3(B-11), 4 (12-16), 6 (17-20)
“19 O RING 1
‘20 O RING 1
*21 O RING 1
*22 O RING 1
*23 O RING 1
*24 O RING 1
25 SOCKET HEAD CAP SCREW 8 (4 for 1S2 to 1S5)
26 SOCKET HEAD CAP SCREW 8
27 HEXAGON HEAD SCREW 1 for IS8 & IS7 only
28 RIVET 2
29 KEY 1
30 KEY 1 {can be combined with items 8 & 9)
"31 O RING 1
32 GREASE

Note: items marked * are the recommeanded spares holding for 5 years operation.

C.F.02.06.03 issue 1

FAEXEECOVGBOX\ENGINEERATEX Instructions'Spur\Spur Part List.doc
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CLCW 5

Clow Valve Co. 902 South 2nd Street Telephone: 641 673-8611
Oskaloosa, |A 52577 Fax: 641 673-8269

CLOW RESILIENT WEDGE VALVES

TEN YEAR LIMITED WARRANTY

Clow Valve Company warrants that its R/W valves will be free from defects in material and workmanship
under normal and customary use and maintenance for a period of ten( 10) years from the date of purchase,
provided the valve is installed and maintained according to Clow instruction, and applicable codes. The
foregoing warranty does not cover failure of any part or parts from external forces, including but not limited to
earthquake, vandalism, vehicular or other impact, and application of excessive torque to the operating
mechanism or frost heave.

Should any Clow Valve Company part or parts fail to conform to the foregoing warranty, Clow shall, upon
prompt written notice thereof, repair or replace F.O.B. point of manufacture, such defective part or parts.
Purchaser shall, if requested, return the part or parts to Clow, transportation prepaid. Purchaser shall bear all
responsibility and expense incurred for removal, reinstallation and shipping in connection with any part
supplied under the foregoing warranty.

THE FOREGOING WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES
NOT EXPRESSLY SET FORTH HEREIN, WHETHER EXPRESS OR IMPLIED BY OPERATION OF
L.AW OR OTHERWISE, INCLUDING BUT NOT LIMITED TO ANY WARRANTIES OF
MERCHANT ABILITY OR FITNESS. IN NO EVENT SHALL CLOW VALVE COMPANY BE

RESPONSIBLE OR LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL LOSSES DAMAGES OR

EXPENSES.
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