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Piston and Rod T-Seals

Introduction

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
amultiple purpose. The flange provides the static seal
against the bottom of the groove, provides positive
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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).
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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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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).

Fig.3
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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).
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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).

Fig.6
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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).
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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
(seeFigure 8).
SKIVE-CUT
BACKUP
RINGS
Fig.8
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T-Seal Design

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

—Parker CS8
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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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Piston T-Seal Design

-
The T-Seal is designed for installa-
o in standard commercial O-ring
groaves DESI!{II'IS should aliow Tor
oroper lead-n angla (dentical o
those specified far O-rings). Due L]
atentn should also be grsen the
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chamtenng and/or racessing o |I -
shaulders, pars and threads, which ?_‘:' i
rmight damage the seal in installation f
Or oparalion [
|
Surface finksh should be held 1o 32 |

AMS maximum in grooves, anc 10-16 |
RMS an dynamic surfaces against
which the seal g lo operate

Gropve comers al B diameter may | |
nave 030 maximuom radius. The [
olher groowe  comers may  be |
rounded 005 max. Groove radia |
walls may be rebevad 5% maximum
far ease of machining §

The T-Seal is inlendad for use as a [~
single  seal Multiple  installation T

lends o produce pressurd |ock with |I'|
resultant reduced seal life, In the . —{II 5

-

rather unusual cases where muliple
sedls ane callad lar, wanting should
be provided betweaen seals

Imdustrial piston T-seals ara also available to fit one and
1w backup O-r ng Qrooves. When substituting T-seals
lor these twa industrial groove widths, use the following
part number IZIC'SIQI'IEI‘. orn:

Exarnpla Fision T-seal

Mo backup industrial O-ning groove 4115 BO01 TPO28 B
tas shown in this catalog)
One backup indusirial O-ring groove 4115 BOD1 TPS28 3
Twobackup industrizl C-ring
grooves 4115 Bo TPT28 ST ey
Recommended gland dimensions for ane (1) and two (2] NO—=BACKUP ONE=BACKUP TWO—BACKUP
backup indusirial Q-ring grooves can be found in the O-RING O-RING O-RING
Parker 0-ring Relerence Guide, ORD 5703 GROOVES GROOVES GROOVES
3
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Piston T-Seal Dimensional Data
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Piston T-Seal Dimensional Data (cont.)

W | -

Parker T-zaals ¢

EXAMPLE PART NO: 4115 BOO1  TPO14 ard industrial no
Compound Backup Type/size AS-568 D-Ring «

enced below
FARKER MOMIMAL SIZE L B A 4] AE
FART MO ap [} L] BORE DIAM. GROOVE DLAM. GHOOYE LGTH. PISTOM DLA, SEH
TRO3G kL 3k ¥ 3.627=002 3253+ .003—001 280+4.005—001 3.621+.002 335
TPOET 3k 3% " 3752 3378 280 3746 46
TEOGEE I I !. 3877 3.503 280 3871 341
TPO3S 4 3 vy 4.002 3.678 280 3908 342
TPOA0 44 L Ha 1.127 3,783 280 4,121 343
TPD41 4% 3% ¥ 4283 3.878 280 4 246
TPO42 4% 4 W 4.377 4,003 280 4.371
TPO43 A% 4% . 4502 4128 280 4,496 T
TRO44 4% 44 % 4.627 4253 2ED 4621 147
TPO45 4% Tiu 4752 4 378 280 4. 746 118
TPO4G 4% A% % 4877 4,503 280 4.871
TPOA7 5 q% ¥y 5003 4.620 280 4,507
TRO4E 5t 4% o 5.128 4649 366 5122
TPO4% 5l A% W 5253 4,774 366 5.247
TPOSG 5% 4% % 5378 4 8&G 366G 5372
TRO&] 5% 5 k% 5.503 5024 366 5.497 4%
TPO&RZ a 5h W 5.628 5.149 366 R.&22 430
TPOGB3 5% Bl ] 5.753 B.274 366 5.747 431
TPOSL 5% 5% % 5.878 5.399 65 RET4 432
TROSS B 5% " 6.003 B.E24 366 5.997 433
TPOSE G 5% % 6128 5 6459 366 B.122
TROS7 £l 5% W 5.253 5.774 366 6.247
TPOSE 6 & 4 6.503=.003 60244 004—002 366 6,495+ 003
TROSS £ Y L 6.753 (274 366 6.745
TPOED 7 B¥ Lt 7.003 b.524 366 5,955
TPOE] T [ 7.253 6.774 366 7245 a0
TROG2 ™ 7 ) 7.503 7.024 IRE 7.495 4]
TPOGE Th T b 7.753 7.274 366 7 745 442
TPOES ] T % A.003 7.524 66 7.095 241
TPOGS Bl T4 % 8.253 7.774 366 B.245 144
TROEE i & L 8.503 B.024 ] ®.495 445
TPOGT i aw Y 9,003 5524 365 5505 446
TPOGA @ G . 9,503 Q.024 366 9,495 447
TRPOGS 10 g K 10,003 9.524 [ 0995 148
TROTO0 1P 10 W 10,503 10024 66 10,495 44
TPOTL 11 1 0% W 11.003 10.524 356 101.995 450
TROT2 11%: 11 L] 11.503 11.024 e[ 11.4895 -451]
TPO73 12 11% % 12.003 11.524 366 11.9495 A5
TRO77 14 134 % 14.003 13.524 366 13,995 256
T 3] 15503 15,024 154495 -450
| 115 151 16.05 1 124 15 45F -4
T 16 ) 17.003 16.574 16995 A6

5
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Rod T-Seal Design

The T-Seal is designed for installa-
tiar in stlandard commercial O Fing
grooves. Designs shauld allow far
praper lead-in angle (identical to
those specified for O-rings). Due
attention should also be givan the
chamfaring and/or recessing of
shoulders, parls and theads, which
might damage ihe seal ininstallation
ar aperation

Surface linish should be held 10 32
RMS maximum in grooves, and10-16 J

BMS an dynamic surfaces against
which tha seal g 0 operate

Grooves cormners at B diameter may
have 03 maximum radius., Thea
ather groava  carnars may  be
rounded 005 max. Groove radial
walls may be redieved 5% maximum
for ease of machining

The T-Seal is intended for use as a

single  seal. Multiple  installation
tends 1o produce pressurg [OCk with
resullant reduced saal life, In the
rather unusual cases where mulliple
segls are called tor, wvenling should
ba provided belween seals

Incdustrial rod T-seals are also available 1o il one and
two backup O-ring grooves, When substituting T-seals
for thass twa industrial groove widths, use the fallowing
pan number C'E-'Six]"l?l'. cn

Example FAad T-seal
Mo backup induslizl Cering groove 4115 B001 TRO38
[as shown in this catalog)
One backup industral O-ring groove 4115 BDO1 TRS38
Twobackup industrial O-ring
grooves 4115 BO01 TRT38

Aecommended aland dimensions for one (1] and bwa (2] ‘\1[) B,ﬂ.'.‘_,.Kl_IF' OMNE—BACKUFPF TWO—BACKUP
backup industrial O-ring grooves can be found in the O-RING CO-RING O-RING
Parker C-ring Reference Guide, QRD 5703 SROOVES GROOVES GROCVES
5
Parker Hannifin Corporation
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Rod T-Seal Dimensional Data

an be ingtalkad in stand
kup O-Ring grooves

h numbers are refer

EXAMPLE PART NC: 4115 BOO1 THO12
Compound Backup Typesize

FARKER HOMINAL SIZE
PART MO, o oo w

S
o
!
g}
)
E
B

L1 18E=.001 1704 000 02 1 50+ Q05— 000 189+ 001 11
TRCO2 248 433 150 251 ]
i 310 465 150 313
R0 ' 373 Bl1&E 188 3TE 204
TROCS “ 435 BAG 185 438 205

1% ' B9 1.054 185 a1z 211
1t b By2 1117 185 a75 212
1% d 934 1.179 1BS 937 213
] 1% " 297 1247
1% 1% Ya 1.059 1.2

TRO1& 1 u 1.122 1.367 185 1.12% 218
RO17 1 1.1B4 1.42% 185 1.187 217
ROL1E 1 1% L] 1.247 14592 185 1250 21E
RO1S | 1.309 1.554 185 1312 219
TROZO 1% L 1.372 1617 185 1.375 220

TROZ1 17 1'% 1.434 L6749 185 1.4
TRO22 1 1 t 1487 742 185 1.50
TRO23 1% ] Ha 1.4%7 1.871 280 1.5
TRO24 1% 2 L 1 622 | 996 280 ]
TRO25 1% 2 Hia 1.742 121

na

TRO2E 2 Wy 1.572 2.245 1.875 128
rRO27 2 2 } 1.997 2an 2000 ']
TROZE 2 2% L 2.122 2496 2125 330
TRO29 2 Ee Y 2.247 2613 2250 331
TR F: 2 2372 =002 746+ 001 — 003 2377 + 002 132

TROZL 2% 2 E 24597 2871 80 2.502 k]
2% i ¥ FREZ 2996 280 2627 134

2 3 2.747 3,121 280 2752 335

E 2 dn X 28702 31.246 280 2877 336
TRO3S CE LS 2,955 3370 280 3.001 337

Parker Hannifin Corporation
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Parker T-seals can be installed in stand
ard industrial no backup O-Ring grooves
AS-568 O-Ring dash numbers are refer
enced below

FARKER MOMIMAL SIZE B ] . [ AS
FART MO, 13 oD W (RN I L GRBOYE DAL, GROOVE LBTH. CLEARANCE DA, ‘5GE
TRO36 3% 38 T 3121 =002 3495+ 001-—003 2804+ 006—000 3,026+ 002 -338
TRO3T am L LN 3.246 3620 280 3.251 139
TROAE I% 3% % 3.371 3.745 280 3376 340
TRO3IS 3k % ¥ 3.496 3870 2AD 3.501 341
TR0 % 4 L 3621 3.095 280 1626 342
TRO41 3% At Hs 3,746 4120 2an 3.781 -343
TRO42 I A e 3.871 4245 280 1876 144
TRO43 4 4 i 3996 4,370 280 4.001 315
TRO44 e A% L 4,121 4.495 280 4,126 146
TRO45 F.1 L My 42446 4,620 280 4.251 3.0
TRO4E 4% 4% Wa 4.371 4,745 280 4,376 348
TRO4T e I Ha 4,496 4,870 280 4,501 .348
TRO4E 4 W .99 5.475 366 5001 429
TRO4S 5t 54 t B 246 5.725 366 8281 431
TROSD ke 3 1 5.496 54975 365 5.501 433
TROSL 5% & W 5.621 6,100 I6E 5626 434
TROGZ G s % £956+003  6475+.002—.004 3668 B.003 + 003 437
TROGS it Bk W 6246 6.725 366 5,253 438
TROG4 [ 7 % 6.4%5 6975 366 £.503 439
TROGS B TH % 5746 7.r05 366 6.753 440
TROSE 7 T 4 5.9% 7.475 366 7.003 441
TROS7 T 74 W 7.246 7.r85 365 7,253 442
TROS3 i) g % 7800 7 o84 365 7.507 -4413
TRO59 B A L 7.996 B.475 166 2003 445
TROGD 9 9% % 8.996 9.475 366 9.003 41
TROE] gk 10 4 9496 9.975 366 9.503 -448
TROG2 10 10% t 0 006 10.475 366 10.003 -A4%
TROE 11 11% " 10,996 11.475 366 11.003 431
TROG 11% 12 i 11.500 11.579 366 11.507 452
TROGS 12 12 % 11,596 12.475 il 12003 453

The information in this publication is based on the best sounces asailable, and Parker Packing has aftempled to make it both accurae and
wseful, Howeser, it is fmpossible 1o 1est packings and sealing devices wnder all the canditions 1o which they might be exposed i he field
It is imporiand, therefore, that packings and sealing devices be tested under conditions thad duplicate the service candilions bators the seal
design is finalized.

PATEMT MOTICE — Mo altemgt has been made to determine the patend status of the vanous seals and methods of using the same which
arg illustrated or describad in this publication. Inclusion in this publication of any design or method which may be patended ks nof to be
constnied &8 promaoting or sanctioning unauthorized use.

All goods sold hereunder are warrenied o be frea from defects in material and workmanship, These express warranties are in lieu of and
eaciude all other wasranties sxpresaad or implied. Parkar Packing recommands all designs be (ested in prololype prior (o production dus to
e maany variables involved in sealing, 8
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T-Seal Materials &

Ordering Information

FParker T- seals are agvailable in a
number of rubber components and
back-up matenals o meet vanous
sefvice conditions. Some ol the
more popular matenals are lisied
Delow

STAMDARD MATERIALS

A115ATS5 shore A durcmeter nitrile
campound exhinis axcellent
resislance o patraleum  based
ydraulic cilg, lubricating ols, and

ORDERING INFORMATION

The T-seal is a three piace assem-
bly consisting of a rubber seal ale-
ment—the "T" and two back-up
rings. The seal will not function
without all thrae parts. When order-
ng specify the TP or TR siza from
the previcus pages and malarig)|
Boih the back-up ring and T-seal
malerial should be called out A
typical completa part number in-
corporates the size and fwo ma
terial designations

greases. Alsg  suggestad for Saal Back-up Bize
waler/ail and water/glycal based Ml st ia] Material
fire safe fluds. Compound 4115 is s B0 i

also widely used in preumatic
Syslams

BOO1 — Mylon  with  malybdenum
disulifide 5 a tough  exirusion
resigiant  back-up nng  material
sutabla for service inmost industial
fluids where high pressures and
wide clearances—exinugsion Qaps-
ara encountersd

Orders ar inquiries with ofly a size
given will ba proecessed using stan-
dard BO01 & 4115 materials,

OVER AND UNDER SIZE GLANDS

Parker T-seals are designed to fit
the gland dimengions shown in this
brochure. Bacause of the rasilisnce
af both the seal and back-up ring
malarials they can accommodate

slight wariations in either direction
fraom the dimensions shown, The
exlant to which such variation can
De 1olerated is dependant on the
seal size, diameter and cross sec-
fion, extrusion gap and pressures.
In most inslances a diametrical
change of ten thousandths can be
accommaodated without adverse
elfects,

Very often special diameter T-seals
can be pravided at a weny nominal
toaling expanss through modifica-
tion of existing tool sssemblies,
Please consult the sales office for
specific information on individual
applications,

The T-zeal is a J-element seal and
anly sold as an assembly. Aubber
elements and back-up rings can-
not ba ordered separately

Seals
Elastomeric Seal o
Base Compound Durometer Temperature Sarvice
Polymer Humber Range “F
Ethylene Propylene Esaan 80 -B5°F/+275'F  Skydrol and other phosphate esters, water, dilute
T EA2504 . ] acids and afkalis, ] -
Fluorocarbon® V42054 75 -20°Fe400°F  High temparaturs oils, aromatic solvents, industrial
. V42084 80 . _phosphate estars, B
Heoprene CA107A Fit) ~40°F/+300°F Refrigaranis, ] ) o
Hitrile H41154 75 -4 PR+ 225°F Standard material - for petroleun based hydraulic
- ) and lubricating oils, pneumnatics,
M4 1828 70 -65°F/+275'F __ Low temperature hydraulic fluid applications.
N4187A 70 -40°F/+250°F __ Patroleurn based oils and fuals.
H42424 7O -B5°F+275°F  Low temperature petroleumn based hydraulic fluid
. : applications. — s
Hitrox e MNA2GTA 80 =20°Fi+250°F Patraleumn based flulds, high water contant fluids,
abrasionwaar resistance. L
H42T44 85 -20°FHE50°F  Low friction, long wearing (ELF) exremaly kow
S — ) : — Triction. LA . -
Back-up Ring
Base Compound Temperatura Sarvice
Material Humber Range °F
Hylatron BOO1 -65°F/+250°F  Standard material -most hydraulie/pneumatic serice,
TFE Resin Bot1 -B5°Ff+350°F  High temperature hydraulic and chemical resisiant. -

*TM & Monsanto Co. * Viion B /DuPort: Fuorel @/3M

%,

For +350°F to +450°F service - Gonsult factory.

Parker Hannifin Corporation _
Engineered Polymer Systems Division
Salt Lake city, UT 84119



PPD 3001A

Piston and Rod T-Seals Design Action Request Form

Need Help? Ifyou 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.

ENGINEERED POLYMER SYSTEMS DIVISION
DESIGN ACTION REQUEST

Project #
Date Entered

Date Required
Prepared by
Territory Mgr
Distributor/Location

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

Referred by

Lead # Dist. Sales
COMPANY: FAX NUMBER:
ADDRESS: P.O. BOX: MAILSTOP:
CITY: STATE: ZIP:
CONTACT: TITLE: PHONE: EXT:
ALT. CONTACT: TITLE: PHONE: EXT:
E-MAIL:
EQUIPMENT: MODEL:
COMPONENTS: PROBLEM:
EXISTING SEAL: PROBLEM PARTS INCLUDED: _ YES _ NO
PRICE: $ @ pcs USAGE / YEAR: CUSTOMER PIN:
TARGET: $ @ pcs QUOTE QTY: PROTO QTY:
DATE PROTO’ REQ'D:
PRODUCT TYPE
__ ROD/SHAFT __ INTERNAL FACE _ WIPER _ VANE
__ PISTON _ EXTERNAL FACE ___ BEARING _ NON-SEAL

SPECIAL INSPECTION REQUIREMENTS? ~ YES _ NO SPECIAL PACKAGING REQUIREMENTS? ~ YES _ NO
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: IMIN. /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:

—Parker CS8
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PPD 3001A
Piston and Rod T-Seals

Hardware (check one)

Design Action Request Form
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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.
RUN OUT (TIR): MIN. MAX. PERFORMANCE REQUIREMENTS
ECCENTRICITY: MIN. MAX. (CIRCLE ONE)
SIDE LOAD (LBS NEWTON'S): FRICTION: LBS oz GMS BREAKOUT DYNAMIC
MIL-G-5514 O-RING DASH # BACK-UP WIDTH TORQUE:  FTLB INOZ ~ GMICM  BREAKOUT DYNAMIC
AS4716 O-RING DASH # BACK-UP WIDTH EXPECTED LIFE: CYC  HRS YRS
GLAND TYPE METRIC MAX. LEAKAGE: ~ DROPS  CCIMIN
SPLIT OPEN YES MOST CRITICAL ASPECT:
CONTAMINATION:
SOLID STEPPED NO
NOTES:
14 Parker Hannifin Corporation
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PPD 3001A

Piston and Rod T-Seals Other Parker Seal Products
Aerospace T-Seals FlexiSeal™
Catalog EPS 5209/USA Catalog EPS 5315/USA

8400 / 8500 SERIES U-CUPS

POLYPAK™ SEALS

PolyPak™ Seal Design Handbook
Catalog EPS 3800/USA

15 Parker Hannifin Corporation
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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. Buyeris 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 Buyeris 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 BUYERIS 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
SELLERI{S 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 WITHTHIS
AGREEMENT OR ITEMS SOLD HEREUNDER, WHETHER ALLEGED TO
ARISE FROM BREACH OF CONTRACT, EXPRESS OR IMPLIED WARRANTY,
OR INTORT, INCLUDING WITHOUT LIMITATION, NEGLIGENCE, FAILURETO
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

Seals
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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 Selleris 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.

Parker Hannifin Corporation
Engineered Polymer Sytems Division
Salt Lake City, UT

Phone: (801) 972-3000

Fax: (801) 972-4777
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For fast, easy and accurate seal design
assistance, ask for Parker’s Total inPHorm™
seal design and material selection software.
Total inPHorm™ includes five separate programs
for the specification of:

O-Rings

Static Seals

Composite Sealing Products
Hydraulic & Pneumatic Seals

EMI Shielding & Thermal Management
Products

Your Authorized Parker Seal Distributor:

Parker Hannifin Corporation

Engineered Polymer Systems Division

2220 South 3600 West

Salt Lake City, UT 84119

Phone: (801) 972-3000

Fax: (801) 972-4777 Rev. 8/02-1.5M-CT

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





