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PARKER T-SEALS
A SEAL USABLE IN STANDARD O-RING
GROOVES WITH BUILT-IN RESISTANCE TO
SPIRALLING AND EXTRUSION

T-seals were originally developed to preserve
advantages of O-rings in dynamic fluid power
applications while ending two of their most serious
reliability problems: (1) extrusion through the gap
between static and dynamic surfaces, and (2) instability
in their grooves, which led to spiral or twisting failure.
The T-seal eliminates both of these problems while
retaining the space-saving attributes of the compact
O-ring groove.  Above all, the T-seal meets or exceeds
the O-ring’s outstanding ability to seal at all pressures
and temperatures.

Parker T-seals have been developed to replace exist-
ing O-ring seals in long-lived hydraulic and pneumatic
systems.  Their ability to fit into existing grooves means
that a retrofit can be made with no re-machining or
major revisions to the existing hardware design.  This
simplifies both field changes and new equipment
manufacturing.

The T-seals’ distinctive cross-section is extremely
functional.  The elastomeric seal element (see Figure
1) consists of a flange and a body, each of which has
a multiple purpose.  The flange provides the static seal
against the bottom of the groove, provides positive

radial actuation of the back-up rings, and stabilizes
the seal against rolling in the grooves.  The body
provides the  squeeze or interference seal against the
dynamic surface, loads the flange to enhance the static
seal against the groove, and contributes elastomeric
mass to the downstream flange to displace the back-
up ring radially.  The squeeze effected during
installation  duplicates that of an O-ring, giving the T-
seal its ability to seal at the lowest pressures.  Finally,
the square or rectangular shape of the T-seal assembly
with its back-up rings eliminates the spiral failure mode
characteristic of O-rings.  Parker T-seals cannot spiral
fail. (see Figure 2).

Introduction

1

PPD 3001A

Piston and Rod T-Seals

Fig. 1

Fig. 2

Back-up rings are on the outside diameters of piston T-
seals, and the inside diameters of rod T-seals.  The
unique “hydraulic” loading of the back-up rings by the
T-seal flanges that occurs when the installed seal
assembly is exposed to differential pressure causes
positive back-up ring actuation.  It is the positive
actuation that allows the T-seal back-up rings to respond
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Introduction

more rapidly than the plastic deformation that causes
O-ring back-up rings to close an extrusion gap.  For
this reason T-seals adapt to wider gaps, and respond
to shocks and pressure surges immediately by
increasing the radial force against the dynamic surface
(see Figure 3).
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Fig.3

Fig.4

Fig.5

Fig.6

Fig.8

Fig.7

It should be remembered that extrusion gaps are sel-
dom constant throughout a stroke.  The gap may vary
due to uneven wear along a rod or bore, it may vary as
system pressure rises (breathing) and distance from
end restraints changes (thereby changing the stretch
of cylinder walls).  Ovality of cylinder tubes or rod glands
due to side-load is not necessarily constant throughout
the stroke, and out-of-round tubes may assume a near-
perfect circular shape where restrained by the end caps
(see Figures 4 & 5).

These numerous possible sources of changing extru-
sion gaps make Parker T-seals’ speed of response ex-
tremely valuable.  Despite rapid strokes, lateral shock
loads, pressure surges, and uneven wear or stretch-
ing, Parker T-seals maintain zero extrusion gaps.  In
the free state, back-up rings appear quite loose on their
seal element.  This slack is taken up during installa-
tion, however, since the interference fit of the seal in
standard O-ring grooves either stretches (piston seals)
or compresses (rod seals) the element to seat the back-
ups.  Parker T-seals  are easy to assemble and may be
inserted into their grooves manually without special as-
sembly tools (see Figure 6).

The Parker T-seal back-up rings’ ability to follow chang-
ing dynamic surfaces rapidly also makes them very
effective wipers, keeping contaminants away from the
sealing line (see Figure 7).

Standard to Parker T-seals are skive-cut back-up rings.  Skive-
cut rings are simple to install and allow harder and more
extrusion-resistant materials to be used without sacrificing

their ability to re-
spond quickly to
gap changes
(see Figure 8).
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Fig.9

Hydraulic Fluids
There are so many types of hydraulic fluids that no single
compound can be used to seal all of them.  Consult
Parker’s Applications Engineers if compatability issues
between seal element and fluids arise.  It is important
to select a seal compound having a temperature range
that is suitable for the application.  Materials used for
Parker T-seal assemblies are chosen for their abrasion
resistance, fluid compatibility and temperature range,
but the seal element and back-up rings have additional

requirements unique to themselves.  The seal element,
for example, must have a high resistance to
compression set, possess high tear resistance, and
long retention of its resilience.  Back-up rings, in addition
to the common requirements, must also have high shear
strength and sufficient hardness to bridge large gaps
without extrusion. (See Table A-3 on pages 5-6 for
specific service conditions.)

T-Seal Design
The Parker T-seal is designed for installation in standard
industrial O-ring grooves.  Designs should allow for
proper lead-in angle.  Attention should also be given to
the chamfering and/or recessing of shoulders, ports and
threads, which might damage the seal at installation or
during operation (see Figure 9).

Surface finish should be held to 32 RMS maximum
in grooves, and 10-16 RMS on dynamic surfaces against
which the seal operates.

Finishes of contacting surfaces have much to do with
the life of T-Seals.  Surface roughness values less than
5 RMS are not recommended for hydraulic dynamic
seals, inasmuch as an extending rod, for instance, will
be wiped completely dry and will not be lubricated when
it retracts. The surface must be rough enough to hold
minute amounts of oil.  Ideally, a microscopic “orange
peel” type of surface is best, presenting smooth rounded
surfaces for the T-Seal rubber element to slide.  The
smooth, rounded surfaces have small crevices between
them that act as oil reservoirs.  This kind of surface is

approximated by peening with metal shot or glass
beads.  The most desirable surface finish is from 10 to
16 RMS.

Fig.9
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Need Help?  If you need assistance, please photocopy this page and the facing page.  Fill out the required
information, and fax it (801) 972-4777.  Utilize the  information below and other information in this catalog to
determine the dimensions needed.  We will contact you to discuss your specific application and make
recommendations.  If you need help filling out the form, please call Applications Engineering at (801) 972-3000.

COMPANY: FAX NUMBER:

ADDRESS: P.O. BOX: MAILSTOP:

CITY: STATE: ZIP:

CONTACT: PHONE: EXT:

ALT. CONTACT:

TITLE:

TITLE: PHONE: EXT:

E-MAIL:

EQUIPMENT: MODEL:

COMPONENTS: PROBLEM:

EXISTING SEAL: PROBLEM PARTS INCLUDED: YES NO

PRICE: $ @ pcs USAGE / YEAR: CUSTOMER P/N:

TARGET: $ @ pcs QUOTE QTY: PROTO QTY:

DATE PROTO’ REQ’D:

    PRODUCT TYPE

ROD / SHAFT INTERNAL FACE WIPER VANE

PISTON EXTERNAL FACE BEARING NON-SEAL

OPERATING         UNIT
PARAMETERS (CIRCLE ONE) MINIMUM OPERATING MAXIMUM                         MOTION

TEMPERATURE:  °K       °F       °C STATIC

PRESSURE: PSI   BAR   MPA RECIPROCATING

STROKE LENGTH: INCH           MM ROTARY

CYCLE RATE: /MIN.  /HR.   HZ OSCILLATORY

ROTATION:  DEG.          RAD.

RPM: PRESSURE DIRECTION

VELOCITY: FT/MIN.   MM/MIN.  UNIDIRECTIONAL

VACUUM:  IN. HG       TORR  BI-DIRECTIONAL

DIRECTION OF ROTATION: CLOCKWISE COUNTER CLOCKWISE BI-DIRECTIONAL

MEDIA TO BE SEALED:

SPECIAL INSPECTION REQUIREMENTS? YES NO SPECIAL PACKAGING REQUIREMENTS? YES NO

SALT LAKE CITY OPERATIONS
2220 SOUTH 3600 WEST
SALT LAKE CITY, UTAH
PHONE (801) 972-3000
 FAX (801) 972-4777

CHICAGO OPERATIONS
2565 NORTHWEST PARKWAY
ELGIN, IL  60123
PHONE  (847) 783-4300
FAX (847) 783-4301

ENGINEERED POLYMER SYSTEMS DIVISION
DESIGN ACTION REQUEST

Project #
Date Entered
Date Required
Prepared by
Territory Mgr
Distributor/Location

Dist. Sales
Referred by
Lead #
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HARDWARE SPECIFICATIONS HARDWARE DRAWINGS INCLUDED WITH DAR YES NO

A DIAMETER MIN. MAX. HARDNESS FINISH MAT’L

B DIAMETER MIN. MAX. HARDNESS FINISH MAT’L

C DIAMETER MIN. MAX. HARDNESS FINISH MAT’L

D GROOVE WIDTH MIN. MAX. CAN HARDWARE BE CHANGED? YES NO

E RADIAL CLEARANCE MIN. MAX. HOW?

F ROD / PISTON STEP HEIGHT: MIN. MAX.

PERFORMANCE REQUIREMENTS

(CIRCLE ONE)

RUN OUT (TIR): MIN. MAX.

FRICTION: LBS OZ GMS BREAKOUT DYNAMIC

ECCENTRICITY: MIN. MAX.

TORQUE: FT/LB IN/OZ GM/CM BREAKOUT DYNAMIC

SIDE LOAD (LBS  NEWTON’S):

EXPECTED LIFE: CYC HRS YRS

MIL-G-5514 O-RING DASH  # BACK-UP WIDTH

MAX. LEAKAGE: DROPS CC/MIN

AS4716 O-RING DASH # BACK-UP WIDTH

MOST CRITICAL ASPECT:

              GLAND TYPE      METRIC

CONTAMINATION:
SPLIT OPEN YES

SOLID STEPPED NO

NOTES:

Design Action Request Form
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Other Parker Seal Products
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8400 / 8500 SERIES U-CUPS

POLYPAK™ SEALS

FlexiSealTM

Catalog EPS 5315/USA
Aerospace T-Seals

Catalog EPS 5209/USA

PolyPakTM Seal Design Handbook
Catalog EPS 3800/USA
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Offer Of Sale

The items described in this document are hereby offered for sale at prices to be established by Parker Hannifin Corpora-
tion, its subsidiaries and its authorized distributors.  This offer and its acceptance by any customer (“Buyer”) shall be
governed by all of the following Terms and Conditions.  Buyerís order for any item described in its document, when
communicated to Parker Hannifin Corporation, its subsidiary or any authorized distributor (“Seller”) verbally or in writing,
shall constitute accept of this offer.

1. Terms and Conditions of Sale:  All descriptions, quotations, proposals,
offers, acknowledgements, acceptance and sales of Seller’s products are
subject to and shall be governed exclusively by the terms and conditions
stated herein.  Buyer’s acceptance of any offer to sell is limited to these
terms and conditions.  Any terms or conditions in addition to, or inconsistent
with those stated herein, proposed by Buyer in any acceptance of an offer
by Seller, are hereby objected to.  No such additional, different or inconsis-
tent terms and conditions shall become part of the contract between Buyer
and Seller unless expressly accepted in writing by Seller.  Seller’s
acceptance of any offer to purchase by Buyer is expressly conditional upon
Buyer’s assent to all the terms and conditions stated herein, including any
terms in addition to, or inconsistent with those contained in Buyer’s offer.
Acceptance of Seller’s products shall in all events constitute such assent.

2. Payment:  Payment shall be made by Buyer net 30 days from the day of
invoice of the items purchased hereunder.  Parker reserves the right to
charge interest on all past due amounts.  Any claims by Buyer for omissions
or shortages in a shipment shall be waived unless Seller receives notice
thereof within 30 days after Buyerís receipt of the shipment.

3. Delivery:  Unless otherwise provided in the face hereof, delivery shall be
made F.O.B. Seller’s plant.  Regardless of the method of delivery, however,
risk of loss shall pass to Buyer upon Seller’s delivery to a carrier.  Any
delivery dates shown are approximate only and Seller shall have no liability
for any delays in delivery.

4. Warranty.  Seller warrants that the items sold hereunder shall be free from
defects in material or workmanship at the time of delivery.  THIS WARRANTY
COMPRISES THE SOLE AND ENTIRE WARRANTY PERTAINING TO ITEMS
PROVIDED HEREUNDER.  SELLER MAKES NO OTHER WARRANTY,
GUARANTEE, OR REPRESENTATION OF ANY KIND WHATSOEVER.  ALL
OTHER WARRANTIES, INCLUDING, BUT NOT LIMITED TO,
MERCHANTIBILITY AND FITNESS FOR PURPOSE, WHETHER EXPRESS,
IMPLIED OR ARISING BY OPERATION OF LAW, TRADE USAGE, OR
COURSE OF DEALING ARE HEREBY DISCLAIMED.

NOTWITHSTANDING THE FOREGOING, THERE ARE NO WARRANTIES
WHATSOEVER ON ITEMS BUILT OR ACQUIRED WHOLLY OR PARTIALLY,
TO BUYERíS DESIGNS OR SPECIFICATIONS.

5. Limitation Of Remedy:  SELLER’S LIABILITY ARISING FROM OR IN ANY
WAY CONNECTED WITH THE ITEMS SOLD OR THIS CONTRACT SHALL BE
LIMITED EXCLUSIVELY TO REPAIR OR REPLACEMENT OF THE ITEMS
SOLD OR REFUND OF THE PURCHASE PRICE PAID BY BUYER, AT
SELLERíS SOLE OPTION, IN NO EVENT SHALL SELLER BE LIABLE FOR
ANY INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES OF ANY KIND
OR NATURE WHATSOEVER, INCLUDING, BUT NOT LIMITED TO LOST
PROFITS ARISING FROM OR IN ANY WAY CONNECTED WITH THIS
AGREEMENT OR ITEMS SOLD HEREUNDER, WHETHER ALLEGED TO
ARISE FROM BREACH OF CONTRACT, EXPRESS OR IMPLIED WARRANTY,
OR IN TORT, INCLUDING WITHOUT LIMITATION, NEGLIGENCE, FAILURE TO
WARN OR STRICT LIABILITY.

6. Changes, Reschedules and Cancellations:  Buyer may request to modify
the designs or specifications for the items sold hereunder as well as the
quantities and delivery dates thereof, or may request to cancel all or part of
this order, however, no such requested modification or cancellation shall
become part of the contract between Buyer and Seller unless accepted by
Seller in a written amendment to this Agreement.  Acceptance of any such
requested modification or cancellation shall be at Seller’s discretion, and
shall be upon such terms and conditions as Seller may require.

7. Special Tooling:  A tooling charge may be imposed for any special
tooling, including without limitation, dies, fixtures, molds and patterns,
acquired to manufacture items sold pursuant to this contract.  Such special
tooling shall be and remain Seller’s property notwithstanding payment of any
charges buy Buyer.  In no event will Buyer acquire any interest in apparatus
belonging to Seller which is utilized in the manufacture of the items sold
hereunder, even if such apparatus has been specially converted

8. Buyer’s Property:  Any designs, tools, patterns, materials, drawings,
confidential information or equipment furnished by Buyer or any other items
which become Buyer’s property, may be considered obsolete and may be
destroyed by Seller after two (2) consecutive years have elapsed without

Buyer placing an order for the items which are manufactured using such
property.  Seller shall not be responsible for any loss or damage to such
property while it is in Sellerís possession or control.

9. Taxes:  Unless otherwise indicated on the face hereof, all prices and
charges are exclusive of excise, sales, use, property, occupational or like
taxes which may be imposed by any taxing authority upon the manufacture,
sale or delivery of the items sold hereunder.  If any such taxes must be paid
by Seller or if Seller is liable for the collection of such tax, the amount
thereof shall be in addition to the amounts for the items sold.  Buyer agrees
to pay all such taxes or to reimburse Seller therefore upon receipt of its
invoice.  If Buyer claims exemption from any sales, use or other tax imposed
by any taxing authority, Buyer shall save Seller harmless from and against
any such tax, together with any interest or penalties thereon which may be
assessed if the items are held to be taxable.

10. Indemnity For Infringement of Intellectual Property Rights:  Seller shall
have no liability for infringement of any patents, trademarks, copyrights,
trade dress, trade secrets or similar rights except as provided in this Part
10.  Seller will defend and indemnify Buyer against allegations of infringement
of U.S. patents, U.S. trademarks, copyrights, trade dress and trade secrets
(hereunder “Intellectual Property Rights”).  Seller will defend at its expense
and will pay the cost of any settlement or damages awarded in an action
brought against Buyer based on an allegation that an item sold pursuant to
this contract infringes the Intellectual Property Rights of a third party.
Seller’s obligation to defend and indemnify Buyer is contingent on Buyer
notifying Seller within ten (10) days after the Buyer becomes aware of such
allegations of infringement, and Seller having sole control over the defense
of any allegations or actions including all negotiations for settlement or
compromise.  If an items sold hereunder is subject to a claim that it infringes
the Intellectual Property Rights of a third party, Seller may, at its sole
expense and option, procure for Buyer the right to continue using said item,
place or modify said item so as to make it noninfringing, or offer to accept
return of said item and return the purchase price less a reasonable
allowance for depreciation.  Notwithstanding the foregoing, Seller shall have
no liability for claims of infringement based on information provided by Buyer,
or directed to items delivered hereunder for which the designs are specified
in whole or part by Buyer, or infringements resulting from the modification,
combination or use in a system of any item sold hereunder.  The foregoing
provisions of this Part 10 shall constitute Seller’s sole and exclusive liability
and Buyer’s sole and exclusive remedy for infringement of Intellectual
Property Rights.

If a claim is based on information provided by Buyer or if the design for an
item delivered hereunder is specified in whole or in party by Buyer, Buyer
shall defend and indemnify Seller for all costs, expenses or judgements
resulting from any claim that such item infringes any patent, trademark,
copyright, trade dress, trade secret or any similar right.

11. Force Majeure:  Seller does not assume the risk of and shall not be
liable for delay or failure to perform any of Seller’s obligations by reason of
circumstances beyond the reasonable control of Seller (hereinafter “Events
of Force Majeure”).  Events of Force Majeure shall include without limitation,
accidents, acts of God, strikes or labor disputes, acts, laws, rules or
regulations of any government or government agency, fires, floods, delays or
failures in delivery of carriers or suppliers, shortages of materials and any
other cause beyond Seller’s control.

12. Any special requirements for items to be provided by Seller hereunder
including without limitation; compliance with military specifications, special
documentation, or testing requirements, must be communicated to Seller in
writing at the time the items are first requested.  Any such requests that are
communicated to Seller after preparation to manufacture an item has
commenced may result in additional charges for rework or remanufacture of
the item.

13. Entire Agreement/Governing Law:  The terms and conditions set forth
herein, together with any amendments, modifications and any different terms
or conditions expressly accepted by Seller in writing, shall constitute the
entire Agreement concerning the items sold, and there are no oral or other
representations or agreements which pertain thereto.  This Agreement shall
be governed in all respects by the law of the State of Ohio.  No actions
arising out of the sale of the items sold hereunder or this Agreement may be
brought by either more than two (2) years after the cause of action accrues.
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Your Authorized Parker Seal Distributor:

For the latest information on all Parker Hannifin products, visit our website at www.parker.com

Rev. 8/02-1.5M-CT

For fast, easy and accurate seal design
assistance, ask for Parker’s Total inPHorm™
seal design and material selection software.
Total inPHormTM includes five separate programs
for the specification of:

• O-Rings
• Static Seals
• Composite Sealing Products
• Hydraulic & Pneumatic Seals
• EMI Shielding & Thermal Management
  Products




