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 Intermediate Anchor
An intermediate anchor is one which divides a pipeline into 
individual expanding pipe sections containing multiple 
expansion devices of the same pipe size. Such an anchor 
must be designed to withstand the forces and moments 
imposed upon it by each of the pipe sections to which it is 
attached. In the case of a pipe section containing one or 
more bellows units, these forces will consist of forces and/or 
moments required to deflect the bellows unit plus the 
frictional forces due to the pipe moving over its guides. The 
pressure thrust is absorbed by the other anchors or devices 
on the bellows unit such as limit rods, tie rods, hinged 
restraints, etc.
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MAIN ANCHOR LOAD = EFFECTIVE AREA  x  DESIGN LINE PRESSURE

+

SPRING RATE  x  AXIAL DEFLECTION

INTERMEDIATE ANCHOR LOAD  = SPRING RATE  x  AXIAL DEFLECTION

MAXIMUM LATERAL FORCE (PIPE GUIDE LOAD) = MAIN ANCHOR LOAD  x .15
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For movement
up to 3.5”
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Design Considerations
Low Corrugated vs. High Corrugated

Flexhose State-of-the-Art 
Technology Low Corrugation

Low Corrugated

BELLOWS TECHNOLOGY



Design Considerations
Low Corrugated vs. High CorrugatedHigh Corrugated

Old Technology 
High Corrugation
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Bellows Pump Connectors/ Expansion Joints

304 series stainless steel bellows 
construction. Series EJPC has a 
short face-to-face dimension for 
compact installations. 

.5” axial compression. 

Standard Sizes
2” to 12” I.D.
Additional alloys, styles, sizes and higher working 
pressures available. Please consult factory.



Removable Tie Rod
For Installation
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Bellows Pump Connectors/ Expansion Joints



OPTIONAL VANSTONE FLANGE
Vanstone flanges provide a cost-effective 
means of isolating the media from the 
standard carbon steel flange. 
The Vanstone option, without the use of 
tie rods, allows full rotation of the backup 
flange to allow for bolt hole alignment.

Bellows Pump Connectors/ Expansion Joints

Standard Sizes
2” to 12” I.D.
Additional alloys, styles, sizes and higher working 
pressures available. Please consult factory.



Typical Bellows Pump 
Connector/Expansion 
Joint Installation
Typical piping layout 
showing Series 
EJPC installation 
within a properly 
anchored system.
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mating
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to Structure

Bellows Pump Connectors/Expansion Joints



Hot water and chilled water piping system (steel)
Domestic hot water piping system (copper)
External cover, assuring safety and reliability. 
Standard working pressure ratings up to 200 psi.

Main Anchor Piping System –
For movement up to 2” axial travel.

Expansion Compensators
FlexcompTM

Standard Sizes
3/4” to 4” I.D.



Convolutions can be added to increase 
movement without sacrificing cycle life, 
but there is a limit to this process which 
is reached when the bellows, under 
internal pressure, exhibits a condition 
known as squirm (bellows instability).

Flex-Hose Series EJXP externally pressurized bellows are not subject to this condition, as they 
become more stable under pressure. A bellows is a a flexible seal. This convoluted part of the 
expansion joint is designed to flex when thermal movement in the piping system occurs. Therefore, 
by determining the thermal movements that will occur in the piping system, expansion joints may be 
specified, manufactured, and installed in the system to accommodate these movements.

Externally Pressurized 
Expansion Joints

Pressure Thrust Squirm Main Anchor
Design Considerations
Spring Rate Squirm

FlexpressTM



Suitable for virtually any axial movement.
Bellows element is completely enclosed to preclude external damage, internal contact with the flow, 
and containment of the media in the event of bellows rupture
External pressurization of bellows eliminates squirm or instability — even if over-pressurization occurs.
Internal guides insure alignment 
External guiding is necessary but minimized by internal guides in the joint.

Standard Sizes
2” to 24” I.D.

Series EJXP (welded ends)
Cut-away side view

FlexpressTM







Low pressure (up to 50 psi) and high 
temperature (1200°F) applications. 

Assembly weights have been reduced to 
permit use in thin wall flue duct systems. 

Applications are exhaust connections on 
diesel, gasoline or gas turbine engine 
installations 

Ducting conveying corrosive gases

Standard Sizes
4” to 48” I.D.
Other corrosion resistant alloys available.
Please consult factory.

Design Pressure 50 PSIG 

Exhaust Type Expansion Joints
Bellows XhaustTM



Exhaust Type Expansion Joints
Bellows XhaustTM



OPTIONAL VANSTONE FLANGE
Vanstone flanges provide a cost-effective 
means of isolating the media from the 
standard carbon steel flange vs. a 
bellows exhaust unit with high alloy 
flanges. The Vanstone design are 
available for ease of bolt hole alignment.

Standard Sizes
4” to 48” I.D.
Other corrosion resistant alloys available.
Please consult factory.

Design Pressure 50 PSIG 

Exhaust Type Expansion Joints
Bellows XhaustTM



 Directional Anchor
A directional anchor, or sliding anchor, is one which is designed to absorb loads in one 
direction while permitting motion in another. It may be either a main or intermediate 
anchor, depending upon the application considered. When designing a directional anchor, an 
effort should be made to minimize the friction between its moving or sliding parts, since this 
will reduce the loading on the pipe and equipment, and will ensure proper function of the 
anchor.





Universal Tied Expansion Joints

The universal expansion joint is capable of 
absorbing large lateral motions in any direction.

Control rods are attached to the universal 
expansion joint with the primary function of 
distributing movement between the two bellows elements. 
Control rods are not typically designed 
to restrain bellows pressure thrust.

Universal expansion joints will not transmit 
pressure thrust to the piping system when experiencing 
lateral motion only as the control 
rods will be in constant tension. However, if the universal 
expansion joint will see concurrent motions involving axial 
deflection than the anchor requirements will change to 
main anchors as a result of the control rods no longer 
remain in tension.



Universal Tied Expansion Joints



Planar Pipe Guide Planar Pipe Guide
A directional planar pipe guide is a pipe alignment guide 
modified to permit limited movement and/or bending of 
the pipe in one plane. It is used only in applications 
involving lateral deflection or angular rotation resulting 
from 2‐ or 3‐hinge piping configurations.




























