
Top Entry Metal

Ball Valves for

Severe Service

App l i c a t i ons

CTBV-01

Cam-Tite®



Page

Introduction ..............................................................................................................................1

Quality Assurance ................................................................................................................2 ñ 3

Design Features....................................................................................................................4 ñ 5

Seat Options ........................................................................................................................6 ñ 7

Ceramic Ball ..............................................................................................................................8

Bonnet Options....................................................................................................................8 ñ 9

Special Services ........................................................................................................................10

Dry Chlorine Service ................................................................................................................11

Special Installations
Welding Without Disassembly ............................................................................................12
Drain Bosses ......................................................................................................................12
Extended Stems..................................................................................................................12

Handle Options ........................................................................................................................13

Pressure/Temperature Ratings ..........................................................................................14 ñ 15

Flow Coefficients (Cvs) ............................................................................................................16

Valve Operating Torques ..........................................................................................................17

Actuated Service ......................................................................................................................18

Actuator Torques......................................................................................................................19

Dimensions, Weights, Parts Lists ......................................................................................20 ñ 25

Actuator Mounting Dimensions ......................................................................................26 ñ 29

Service Guide ..................................................................................................................30 ñ 37

Installation & Maintenance Instructions ..........................................................................38 ñ 40

Exploded Views........................................................................................................................41

Compliance with National Standards ......................................................................................42

Materials Standards ................................................................................................................42

Ordering Information & Figure Numbers ........................................................................43 ñ 45

Metric Conversion Table ..........................................................................................................46

Conversion Factors ..................................................................................................................47

Product Specification Worksheet ............................................................................................48

Terms & Conditions of Sale ..............................................................................Inside Back Cover

CONTENTS



1

Headquartered in Lancaster, PA, ITT Industries
Engineered Valves' product line is as extensive
as the many industries that we serve. Our 
45 year heritage stems from diaphragm valves,
of which we are the recognized leader.

Through the years, our product offering has
grown extensively. Our corrosion handling 
expertise has provided the impetus for the
design of quarter-turn valve products like our
Cam-Tite® Ball Valve.

By developing products such as the Cam-Tite
that address specific problems encountered in
industry, we continue to expand our commit-
ment to remain a leader in flow control.

The performance of our products is surpassed
only by the care taken in the many facets of
their manufacturing. Excellence in quality assur-
ance, product reliability, and product safety will
always remain of paramount concerns.

INTRODUCTION
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Every Valve Is Inspected
Multiple inspections during the machining of 
component parts and during assembly insure
the high standards of quality for which the 
Cam-Tite Ball Valve is noted. Final assembly
inspection is preceded by various work-in-
progress dimensional checks and assembly
process inspections.

Every Valve Is Tested
Each and every standard Cam-Tite Ball Valve
receives a seat and hydrostatic shell test prior
to shipment. In accordance with MSS-SP-72
and ANSI B16.34, this testing includes an 80
psi air under water seat test and a hydrostatic
shell test conducted at 1.5 times the cold
working pressure (CWP) rating of the valve.
Any visible leakage indicated by the above test 
procedures is cause for rejection. With valves
prepared for special services, such as dry chlo-
rine, alternate testing measures have been
designed to assure product performance.

As further assurance of valve quality, other 
testing methods such as mass spectrometer or
halogen leak testing are available upon  
customer request.

Valve 
Configuration 
Number

Maximum Seat
Temperature
Rating

ITT Order Number

Ball/Stem
Material

Seat Material

Quality Assurance Measures

Every Valve Is Tagged
A computer generated stainless steel tag is
affixed to each Cam-Tite Ball Valve, pinned to
the body. The first line designates the 
configuration number, which automatically 
correlates information unique to the pressure
class of the valve; its size; body, seat, and seal
materials; and other data specific to the valve.

The second line of the tag contains the original
order number which is linked to the production
traveler for the valve. This traveler contains
information relating to the dates on which the
valve was assembled, tested, inspected, and
finally shipped.

This tag is important documentation to protect
you from field modified or bogus products.
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Computer Aided Design (CAD)
CAD systems enhance engineering capabilities and
streamline the process of product modifications and
new product design.

Quality Assurance Measures

Positive Material Identification
Taking the guesswork out of material identification, an 
alloy analyzer can provide additional verification of the
chemical composition of metallic components. Available
upon request.

Liquid Penetrant Examination
Surface discontinuities in castings can be evaluated 
through liquid (dye) penetrant evaluations. This quality
assurance method is available upon customer request.

Radiography
To augment visual inspection, x-ray examination of major
castings is utilized for volumetric evaluation.This option is
available upon customer request.

Modernized Production Capabilities
Modern, computer controlled manufacturing equipment,  
coupled with focused production cells and methods,
assure high standards in product quality. These methods
also result in speed and flexibility across the entire schedul-
ing and manufacturing cycle.
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First introduced in 1979, the Cam-Tite Ball
Valve has developed a reputation for perfor-
mance unequaled by conventional floating
ball designs. The difference is in the ball,
where around the port edge the spherical sur-
face is cut away, forming a bevel that passes 
completely around the port opening. This is

one of the most important design features of
the Cam-Tite Ball Valve since it is the differ-
ence in the effective distance across the
beveled surfaces and the distance across the
spherical surface that actually energizes the
seat when the valve is closed.

Benefits
ï Minimizes pressure on seats to reduce cold 

flow and extend seat life.

ï Eliminates the problem of ìbreakaway
torqueî 
in valves that must rest in the open position 
for long periods.

ï Assures positive sealing regardless of line
pressure or pressure differential.

ï Eliminates seat damage caused by the 
leading edge of the ball port cutting into the
seat as the ball closes.

Beveled Edge Ball Design 
The Geometry Is The Difference

Conventional Floating
Ball Design

Cam-Tite®

Design
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Most stem seals would work well if their only
job was to contain the fluid or gas in the pip-
ing system. However, stem seals must also
serve as bearings and hold the stem in align-
ment. High operating torques resulting in high
lateral loading cause premature stem seal fail-
ure in conventional ball and plug valve designs.
The Cam-Tite Ball Valve is by design a low
torque valve, thereby minimizing lateral load-
ing on the stem seals. In addition, the Cam-Tite
stem seals are located further apart, closer to
the ends of the stem, reducing the effects of
lateral loading.

Cam-Tite Ball Valve Seal Assembly
Features and Benefits

ï Low operating torque reduces lateral loads
on stem seals for superior performance.

ï Blow-out proof stem with special attention
given to surface finish.

ï Upper and lower seals provide balanced 
loading of stem seals

ï Standard belleville spring washers provide
constant "live load" on stem seals, assuring a
tight seal under varying service parameters.

Superior Stem Seal Design
Low Torque Makes The Difference

Hex nut

Belleville washers

Washer/Rotational Stop

Gland ring

Upper
stem seal

Lower
stem seal

Blow-out
proof stem
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PTFE Seats and Seals
All standard PTFE seats and seals are 
manufactured using unfilled, unpigmented
PTFE. Virgin PTFE provides excellent resistance
to the most aggressive chemicals and can han-
dle media at both elevated and semi cryogenic 
temperatures. Having no filler material, PTFE
components are commonly specified for 
applications where attack of an added filler
could occur. Typical applications would be 
fluorine based chemicals which would attack
glass or highly oxidizing media which would
deteriorate graphite. Virgin PTFE is commonly
used in Cam-Tite Ball Valves specified for
hydrofluoric acid and fluorine gas service. 
Cam-Tite Ball Valves utilizing virgin PTFE seats
and seals have a temperature range of -50°F to
450°F (-45°C to 232°C).

Reinforced PTFE Seats and
Seals
For applications that require higher tempera
ture resistance and improved hardness, the 
Cam-Tite can be supplied with reinforced PTFE
(RTFE) seats and stem seals. These components
are glass reinforced and offer a temperature

range of -60°F to 520°F (-51°C to 271°C),
dependent upon process pressure conditions.

Firesafe Seats and Seals
For applications involving flammable fluids, the 
Cam-Tite Ball Valve is available with seat and
seals designated Firesafe. Most commonly sup-
plied as reinforced PTFE, Firesafe seats incorpo-
rate secondary metal-to-metal seat rings and a
special back seal for normal seat operation.
Stem seals combine the fire resistance of
graphite with a reinforced PTFE bearing. Cam-
Tite Ball Valves equipped with these compo-
nents meet the requirements of API 607 (3rd or
4th edition depending on valve configuration).

UHMWP Seat and Seal 
Components
Ultrahigh molecular weight (high density)
polyethylene offers abrasion resistance and
wear resistance far superior to that of PTFE.
Seats and seals of UHMWP provide exceptional
service in high cycle applications. The material
has a practical temperature limit of 200 degrees
F (93°C).

Cam-Tite Seat Design
Refer to pages 14-15 for pressure/temperature data.
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G2000 PEEK

Chemical

Since G2000 PEEK is a virgin crystalline 
polymer, its resistance to chemical attack is
excellent. G2000 PEEK is recommended for
most environments other than strong oxidiz-
ers. It is compatible with numerous acids,
bases, and aliphatic and aromatic hydrocar-
bons.

Steam

Unlike most thermoplastics, G2000 PEEK will 
not hydrolize and is recommended for use in
steam service and other high-temperature 
aqueous processes.

Nuclear

G2000 PEEK offers excellent resistance to 
embrittlement when exposed to gamma 
radiation. This resistance is maintained in both
acid and alkali media.

G3000 PEEK
G3000 PEEK combines the basic properties of 
the G2000 PEEK with that of carbon graphite
and PTFE fillers, yielding a seating material
with greater stability at higher temperatures
and significantly reduced seating torque. Due
to its filled content, G3000 PEEK is an excellent
choice for high temperature applications, 
having a maximum temperature capability of
550°F (288°C).

Table 1
Comparison of typical physical properties

G3000 G2000 PTFE
Property PEEK PEEK PTFE Filled

Specific Gravity 1.48 1.32 2.20 2.19

Hardness (Shore) D85 D85 D50-55 D50-60

Tensile Strength (psi) 17,000 14,500 4000 2000

Tensile Elongation(%) 5 35 300 200

Flexural Strength (psi) 30,500 16,000 No break -

Flexural Modulus (psi) 1.45M 550,000 90,000-
100,000 -

Shear Strength (psi)
@ 100F - 12,000 2800 3400
@ 200F - 11,000 1900 2750
@ 300F 7,750 9,000 1700 2500
@ 400F - 6,500 - -
@ 500F - 3,800 - -

Impact Strength
Notched IZOD 9 1.6 - 2.7
Tensile (ft-lbs/in) - - 30-200 -

Rockwell "D" Scale

PEEK Seat and Seal 
Components

PEEK is a tough high temperature engineered
thermoplastic offering broad chemical 
resistance, excellent recovery from deforma-
tion, a high degree of dimensional stability,
and exceptional resistance to hydrolysis. PEEK
has outstanding abrasion resistance and is not 
sensitive to dynamic fatigue.
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Ceramic Ball
The Cam-Tite ceramic ball is an 
advanced engineering oxide 
ceramic, magnesia-partially 
stabilized zirconia (Mg-PSZ) 
which has extremely high 
strength and fracture toughness.

Features:

ï Corrosion resistant*

ï Impervious to gases

ï Impact resistant

ï Withstands high temperature

ï High thermal shock resistance

ï Impervious to build-up on the ball

ï Excellent choice where ferric chloride build-up is a problem

The ceramic ball can be used with any combination of the available 
stem and body materials for the Cam-Tite Ball Valve.

Caged Bonnet Option
The patented ìCaged Bonnetî was specifically  
designed to meet the needs of those hazardous 
applications where a quick and easy turnaround 
during scheduled maintenance is required. The 
uniquely designed caged bonnet assembly 
allows the repair and replacement of all internal 
components simply by removing the bonnet 
bolts and lifting off the bonnet assembly.

The caged device is available on all bonnet con-
figurations (standard, extended, severe service 
and bellows) in both nuclear and commercial 
configurations. The device utilizes a captured 
(caged) metal saddle that holds the ball, seat 
rings, seats, grounding springs and cover gas-
ket (nuclear model only) in place. This device 
allows the removal and replacement of all com-
ponents utilizing one subassembly.

*Consult factory for specific applications.

Caged bonnet shown on a standard bonnet
U.S. Patent 5, 152,502
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Extended Bonnet
Cam-Tite Ball Valves can be furnished with
extended bonnets for higher temperature or
semi-cryogenic services. The extended bonnet
allows the valve to be wrapped with insulation
without interference from the hand lever and is
interchangeable with the standard bonnet. This
arrangement raises the stem seal further away
from the flowing fluid, thereby reducing the
effects of the temperature extremes. The stem 
is supported to minimize the possibility of
galling or stem leakage. The extended bonnet
permits the packing nut to extend beyond the
valve insulation, thereby permitting stem seal 
adjustment without disturbing the insulation.

Severe Service Bonnet
The severe service bonnet option was specif-
ically designed to meet the needs of those 
difficult applications where a true stuffing box
is preferred. This design utilizes the extended
bonnet as the primary component maintaining
the conventional bottom stem seal, augmented
by stacked Chevron V-ring packing at the top.
The addition of an optional lantern ring and 
bonnet tap provides for the insertion of 
compatible lubricants into the packing, inert
gas padding, or leak detection. Available in
ANSI Class 150 through 600, the severe service 
bonnet option brings a modular approach to
the stem sealing system of the Cam-Tite Ball
Valve.

Bellows Stem Seal
Cam-Tite Ball Valves are also available with a
bellows stem seal. This stem seal device, 
manufactured by K erotest Manufacturing
Corp., provides a hermetic stem seal via a
unique quarter -turn bellows design.

The interface design for the bellows stem seal 
to the Cam-Tite Ball Valve was a joint effort
between Engineered Valves and Kerotest in
which the bellows assembly becomes integral 
to the bonnet of the valve. This allows for 
disassembly should replacement of internal 
components be required. The device can also 
be easily actuated. Bellows stem seals are 
available in ANSI Class 150 and 300 in a variety
of materials.

Bonnet Options


