
Hands-On 
With Hydraulic 
Controls Valves

Part 2: 

Maintenance



Previously On:

• Introduction to Cimco-GC Systems 

and Cla-Val

• Why Control Valves? Hydraulics 101

• Control Valve Main Body

• Intro to Pilot Systems

• Pressure Reducing Valves

• Pressure Relief Valves

• Pressure Sustaining Valves



What’s on tap for this 
section:

• Introduction to Cimco-GC Systems 

and Cla-Val

• Principle of Operations Review

• Control Valve Main Body Parts

• Control Valve Maintenance Overview 

• 90-01 Parts & CRD

• 50-01 Parts & CRL



Don’t be afraid to ask 
questions!

How do I…?

What is the best way to…?

What does it mean when my valve is…?

How can I improve…?

Can I go the bathroom?

How do I keep my spouse happy??

What is the meaning of life??!!



Puyallup, Washington

40+ years in control 
valves

Maintenance, 
troubleshooting, startups

Technical support 
and service

Pressure reducing valves 
and stations





Raeann Velasquez

CEO

Rob Velasquez

Cla-Val Design 

and Quoting

Carol Wells

Founder (retired)

Sarah Sleigh

Valmatic Design 

and Quoting

Teri Todd

Cla-Val Parts and 

Order Tracking

Beau Swet

Service and 

Troubleshooting



How we support your region

Engineering/Design Support Troubleshooting Price and availability 

Outside Sales Support Only factory-authorized Cla-Val 
Service Team in WA, OR, ID and AK

Inventory: parts, pilot, valve bodies 
through 8”



Cla-Val Overview

Global HQ: Costa Mesa, California

cla-val.com



Cla-Val Automatic 
Control Valves

• Founded by Donald G. Griswold 1936

• Based out of Costa Mesa, CA

• Only control valve manufacturer in the US

• Only one generation of valves (no additional 

phases, styles, etc.)

• Preferred brand worldwide



Cla-Val Factory Tours and Training



Questions?



Basic Principles of 
Control Valves





Up and Over Seat

Standard Flow



Principles of Operation

Full Open

When pressure in the cover 

chamber is relieved to a zone of 

lower pressure, the line pressure 

at the valve inlet opens the 

valve, allowing full flow.



Principles of Operation

Tight Closing

When Pressure from the valve 

inlet is applied to the cover 

chamber, the valve closes 

drip tight. 



Principles of Operation

Modulation

The valve holds any intermediate 

position when operating 

pressures are equal above and 

below the diaphragm.



Line Pressure to Open – Opening Force

(opening force)



Line Pressure to Close – Closing Force





Hammer this in!

• Water on the cover valve goes closed

• Water off the cover valve goes open

• Remembering this will help when you have to troubleshoot



Control Valve Main 
Body



Complete Valve Installed



3 Main Area’s

Main Valve Body Disc /Diaphragm Assembly 

Seat

Pilot Control System



Main Valve Options – Connections

For our Industry:

• Threaded and flanged is common for 
valves 3” and below

• Flanged is standard for valves 4” and 
above

• 150# flanged is normal recommendation 

• 300# flanged is for high pressures
(250+ psi)

*150# and 300# flanges are not compatible. 
Make sure your valve and pipeline flanges match!



Main Valve Options – Materials

For our Industry:

• Ductile iron body with epoxy coating is 

the normal recommendation

• Bronze trim is being phased out. 

Stainless steel trim is the new standard

• Buna-N rubber is the norm, EPDM and 

Viton are available



Main Valve Options – 
Materials Cont.

For harsh conditions: 

316 stainless steel valve bodies 

with full stainless steel internals and 

stainless steel pilot systems 

are readily available 



Other Customer 
Specified Options 

Special factory testing and 

documentation

• Mil thickness or Holiday Free

Special paint or coating

Special components in pilot system

• Example: speed controls, valve position indicator, 

stainless steel tubing and fittings

Special mounting pilot system

• Example: Remote left hand as opposed to right hand



Left hand mount



If you take away nothing else...

• Water on the cover valve goes closed

• Water off the cover valve goes open

Remembering this will help you understand pilot systems and help 

when you have to troubleshoot



Main Control Valve 
Internals



Valve Body & Seat Assembly Diaphragm & Disc Assembly Cover & Bearing Assembly

Internal: Three Assemblies



Valve Body & Seat Assembly Diaphragm & Disc Assembly Cover & Bearing Assembly

Internals: Three Assemblies



Cover bearing

•  Bolts 6” and smaller

•  Studs and nuts 8” and larger

Cover plugs

Cover

Cover & Bearing Assembly



Diaphragm and Disc 
Assembly



Diaphragm and Disc 
Assembly Stem NutDiaphragm 

Washer

Diaphragm

Disc 

Retainer

Spacer Washers
Disc

Disc Guide Stem



Spring Detail

• Very light and provides a small amount of 

strength to close the valve on low DP 

applications

• Helps regain control if/after valve goes full 

open on a non-modulating valve (full 

open/close function only)



• Materials

• Buna-N Rubber

• Viton

• EPDM

• Natural Rubber 

• Reinforced with Nylon Layers

• Stamped with Cla-Val Logo & Date

Diaphragm



Diaphragm 
Actuation

Diaphragm seals line pressures 

from cover pressure



Fully-Supported 
Diaphragm

Diaphragm seals line pressures 

from cover pressure



Cover and Body 
Grips Diaphragm



Diaphragm 
Construction

Two-ply 
reinforced 

nylon



Diaphragm Gripping When Cover is Torqued



Body & Seat Assembly



No O-Ring

Seat Sealing

Old Body Style 8” & Larger BodyNew Body Style



Renewable Seat

• 3/8” to ¾” Machined (Non Renewable)

• 1” to 6” Threaded

• 8” and larger Seat Screws  

• Materials

• Bronze (Standard)

• Stainless Steel

• Monel

• Intended for Lifetime Service 

• Special tool for removal



Seat Design 
Features

5°Taper



Drip Tight Sealing



• Stainless Steel Material

• Allows for accurate alignment 

of disc to seat

• Creates smooth action

• Assembly stacks up on collar

Dura-Kleen 
Stem

Stem Designs



When tightening stem nut, clamp 

down only of the provided flat 

surface of the collar!

Stem Designs



Top and Bottom Guided Stem



• Sits 1st on top of the stem collar

• Smooth outer edge referred to as 

“throttling skirt” for improved flow 

control at near closed positions

• Holds half of the bottom of the disc in 

place (so it doesn’t blow out)

• Made in same material as seat

– Bronze or Stainless Steel

Disc Guide



Thickness = 

.005”

Thickness = 

.015”

Spacer Washers



Spacer Washers



Grip disc firmly without noticeable compression!

When replacing, only replace the outer 2 

Spacer Washers

Too Few Too Many



Blown out disc

Too many washers



Disc and Disc Retainer

• Disc is the main sealing component

– Buna-N Synthetic Rubber

– Viton available for special applications

• Retainer holds the disc in place to make 

even contact with the seat and provides 

strength to the stack up

Retains disc 
on 3 sides





Disc and 
Diaphragm 

Storage

Avoid: Light, Heat and Air



New (but old) Diaphragm

Lasted 15 minutes in the system

Was stored in direct sunlight



Stem nut

Diaphragm

washer

Diaphragm “whipped” – stem 

nut was not tight enough!

All back togetherLock it up

Secure Your Diaphragm



100-01 Parts List



Cla-Val Parts Guide

• Complete list of valve and pilot parts

• Stop by our booth this week to grab a copy!



Cla-Val Nameplate Locations

2-1/2” and 

larger flanged 
valves

2” and smaller 

flanged valves 

and all threaded 

and grooved 

valves



Can you read this nameplate?

Record the information before the tag looks like this!



Link-2-Valves

• A simple to use tool to manage the 

service scheduling of your automatic 

control valves. 

• Works on Desktop and Mobile App

• Secure



Catalog Numbering System

6 90G-01BYKC

General 
Series

Specific
Model

Size Optional 
Features

Globe or 
Angle



Model Numbers

Model numbers are based 

on application category

Thousands of specific 

models in each category



Optional Features



Optional Features



Pressure Gauges are Essential

• Set Pressure on Start-Up

• Troubleshooting

• Field Adjustments

• Record Keeping & Maintenance



Use the appropriate gauge for 
your system’s pressures

Would you use this for

Outlet Pressure of 75psi?

Would you use this for

Outlet Pressure of 15psi?



Control Valve Main 
Body Maintenance



Why Control Valves Don’t 
Work: Common Causes

• Misapplication?

• Power and/or sensing lines 

external of the valve not 

connected

• No preventative maintenance 

performed in years? 

• User Error…



• Reduces Operating Costs

• Valves that can’t go full open cause more friction loss

•  Valves that can’t go closed may over pressurize line

Preventative Maintenance



• Reduces Operating Costs

• Valves that can’t go full open cause more friction loss

•  Valves that can’t go closed may over pressurize line

• Reduces Emergencies

• Proactive Maintenance reduces the chance of emergencies

Preventative Maintenance



• Reduces Operating Costs

• Valves that can’t go full open cause more friction loss

•  Valves that can’t go closed may over pressurize line

• Reduces Emergencies

• Proactive Maintenance reduces the chance of emergencies

• Reduces Valve Replacement costs

• Cheaper to fix than to replace

Preventative Maintenance



• Do you regularly change the oil in your car?

(or)

• Do you wait until the engine fails before changing the oil?

Preventative Maintenance



Typical Preventative 
Maintenance Program:

• Make a Complete Valve List

• Include Site Location

• Obtain IOM Manuals

• Schedule Maintenance 

• 5 Year Rebuilds

•  Yearly Inspections

• Frequency depends on conditions such as:

•  Fluid Corrosiveness, Differential, Velocity

• Keep accurate service records



• A simple to use tool to manage the 

service scheduling of your automatic 

control valves. 

• Works on Desktop and Mobile App

• Secure

Preventative Maintenance



Where to find the IOM Manual

Go to Cla-Val.com and 

click “Waterworks” 

section.



Select ”Data Sheets/Manuals from “Resources” drop-down.

Where to find the IOM Manual



Select the 

particular 

valve.

Where to find the IOM Manual



Click the Installation, 

Operation, and 

Maintenance Manual

Where to find the IOM Manual



Work Safely

• Be aware of traffic

• Keep defensible space

• Light boards, cones, etc.

• Vaults/Confined Space

• Pump to remove water, gas detectors, 

harness, crane to help cover removal

• Work as a team

• One works on main valve, other works 

on pilots



1. Index the Cover to the Body to ensure proper 

alignment of tubing (a Sharpie works).

2. Pull STRAIGHT UP on cover and diaphragm 

assembly to avoid damage to seat and stem.

3. Record service activity on Preventive 

Maintenance form

Cla-Val Automatic Control Maintenance Record 
 
!

Cla-Val  •  800.942.6326  •  www.cla-val.com 

Form to be completed at the jobsite 

Date: Time Arrived: Time Departed: 

 
 

  

Cla-Val Technician: Customer Contact: 

 
 

 

Customer Co. Name: Location/Site Name: 

 
 

 

Equipment Serviced 

Valve Model: Serial #: Service/Repair Performed: 

 
 

  

 
 

  

 
 

  

 
 

  

 
 

  

Follow-Up Requirements 

Valve Model: Serial #: Required action: 

 
 

  

 
 

  

 
 

  

Preventative Recommendations 

Valve Model: Serial #: Date for return service: 

 
 

  

 
 

  

 
 

  

 
 
 
 

  

Customer signature  Date 

 

Hytrol Service Tips



Excessive Build Up



Hytrol Service: Clean Internal Parts

• Clean inside the cover

• Clean the seat

• Clean the body ports

• Pilot System

• Pilots, Strainers, Speed Controls, etc.



Clean Exposed Threads Thoroughly



Start to Finish



Pilot Systems
Review



Pilot Systems Provide Functionality for a Valve

Base Valve  
(No Function)

Reduces 
Pressure

Relieves 
Pressure

Controls 
Water Level

Controls 
Flow

Electronic 
Interface



Pilot Controls
Move water on and off the cover of the valve

Common Features

• Mechanical pilots

• CRD, CRL, CRA, CDS6A, etc.

• Solenoid controls

• Tubing and fittings

• Copper tubing and brass fittings 

standard

• We highly recommend Stainless Steel tubing and 

fittings due to new low-lead copper and brass

• Strainers, speed controls, sensors, check 
valves, ball valves, auxiliary Hytrols, etc.



Pressure Reducing 
Valves



Pressure Reducing Valves

Maintain a constant downstream 

pressure regardless of inlet 

pressure or changes in flow rate



90-01 Components

• Always Included:

• 100-01 Hytrol Main Valve

• X58C Restriction Fitting

• CRD Pressure Reducing Pilot

• Either an X46A Flow Clean or a X43 “Y” 

Strainer

• May also Include:

• Ball valves, Speed controls, X101 valve 

position indicator, check feature, etc.



CRD Pressure Reducing 
Pilot Control

C = Control 

R D = Reduce

CRD



Hands-on with 
Pressure Reducing 
Pilots

Servicing the CRD



CRD Parts List:



Basic Components



Loosen Set Screw



Remove Cover Screws



Remove Spring



Remove Disc Retainer



Remove Disc



Disc Showing Wear



Disc Showing Wear



Diaphragm & Yoke Assembly



CRD Diaphragm Assembly

Yoke Diaphragm Diaphragm

Washer
Belleville

Washer

Jam Nut



Diaphragm & Yoke Alignment



Proper Alignment of Diaphragm to Yoke Assembly



X58 Restrictors

• Small orifice stained BLUE – 3/32” 

• Large orifice stained RED – 1/8”



Common Pilot System Accessories



Strainers

X43 StrainerX46 Flow Clean Strainer



Plug into Body



Servicing



High-Capacity Strainers

Arion StrainerF76 Strainer



Opening & Closing Speed Controls



Speed Controls

• Slows down the valve going opened and closed by 

restricting flow

• Preventing water hammer

• Opening or Closing (or both)

• PRV Start Point – Screw in all the way, back out 3 turns

• Relief Set Point – Screw in all the way, back out ½” turn

• Servicing – Clean the Disc and Needle



Restricted 

Flow

CV Control in

Restricted 

Flow Position

CV Control in

Free Flow

Position

Free Flow

CV Speed Controls



Questions?



Pressure Relief 
Valves



Pressure Relief Valves

Maintain a maximum upstream 

pressure regardless of outlet 

pressure or changes in flow rate



50-01 Components
Most Common Pressure Relief Valve

• Always Included:

• 100-01 Hytrol Main Valve

• X42N-2 Strainer Needle Valve

• CRL Pressure Relief Control

• May also Include:

• Ball valves, Speed controls, X101 valve 

position indicator, check feature, etc.



X42N-2 Strainer Needle Valve



Pressure    Turns out from seat

• Under 80psi                  1/2 

• Over 80psi                     1/4

Does Not Come Preset

X42N-2 Adjustment



• C = Control 

• R L = Relief

CRL
CRL-

60

CRL/CRL-60 Pressure Relief Pilot Control



CRL Pressure Relief Pilot Control

• Normally closed

• Opens on pressure rise

• Senses inlet pressure 

remotely

• 11/16” Seat



CRL Parts List:



CRL Parts Breakdown

Don’t Forget the

Sensing Chamber

O-Ring!



CRL Spring / Guide



CRL Spring Guide



CRL Stem Nut



CRL Belleville Washer



CRL Upper Diaphragm Washer



CRL Diaphragm



CRL Lower Diaphragm Washer



CRL Stem



CRL Disc Retainer / Stem



Questions?

Patrick Miller

Patrick@cimco-gcsystems.com

253-263-3099

linkedin.com/patrickmiller
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