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HY34-1550
Introduction

PowerTilt Tilting Coupler
PT-4.5 Service & Repair Manual

Product Introduction

This manual contains instructions for the repair,
disassembly and reassembly of the PowerTilt
Model PT-4.5 only. For complete product,
installation, service and safety information, refer

to the PowerTilt Instruction, Service and Repair Web:

Manual for the PT, PTA and PTB Series.

PT-4.5 Specifications

Max Machine Approximate

Driving Holding
Torque Torque

E-Mail:

For additional information on maintaining, servicing
or repairing the PT-4.5, please contact Parker
Hannifin Corporation:

CAD.mobile@support.parker.com

www.parker.com/helac

Required Oil Circuit Pres-

sure Range

Weight PowerTilt
Weight*

kg kg

1800 35

Nm @ 210 bar | Nm @ 210 bar

930 2470

150-250 bar

* Weights may vary depending on model size. Approximate weights for PTA and PTB Series do not include

mounting brackets or couplers.
**Actual rotation may vary slightly.
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Parts List

PowerTilt Tilting Coupler
PT-4.5 Service & Repair Manual

Parts List - PT-4.5

Parts Seal and Bearing Kits
Part L Part L
Number Item # Description Qty Number Item # Description Qty
Housing - PTA 180 degree (no side Seal Kit (parts listed below
68560 01 1 .
plates or bosses) included)
Obsolete 01 ARISIE = P OEEERES (TSR 1 107 Grease Relief Valve Cover 2
plates or bosses)
27707 02 Shaft 180 Degree (8 bolt) 1 109 Service and lock pin kit 1
Obsolete 02 Shaft 110 Degree (10 Bolt) 1 11 Grease Fitting 2
26802 03 Piston Sleeve 180 Degree 1 112 Grease Relief Valve 2
Obsolete 03 Piston Sleeve 110 Degree 1 S$37062-1 200 Seal 1
26801 04 End Cap 1 202 Seal 1
69800-H |[6.1/6.2 Foot Kit (Standard) 1 204 0O-Ring 1
977022 106 Port Plug (BSPP G 1/8 ) 2 205 Seal 2
. 206 0O-Ring 2
74897 107 **Grease Relief Valve Cover 2
. L 207 Back-up Ring 1
27713 109 **Service and Lock Pin kit 1
o itti 208 0O-Ring 2
936002 11 Greqse Fitting (Balcrank, 5000 5
- '-'”;0:'”}1\//8"27( ’;gsTc))o 8 Bearing Kit (parts listed below
**Grease Relief Valve , 1/8- included
938001 112 | 27 NPT, Alemite 400-650PSI) | 2 S2680 o~ — ) »
i Set Screw (HSFHCS; 1/4"-20 x 7-1 earing
958008-H 113 375, Grade 8) 6 or - o ;
Torque Foot Screw (SHCS; M10- rust Washer
el 4 1.5-030 Grd 12.9) 8
9664001 115  |Washer (M10 hardened flat washer)| 10
Cross Port Relief Valve Assy w/ PO
Checks (includes valve manifold 1
with cartridges and items below)
S71503 401 O-ring 2
(2-012, 90 durometer Buna N)
Screws (socket head 1/4"-20 - 3
1.50" Grd 8)
70811 40%?10’ Tie Rod Bolt Assembly 1
70681 412 Lock Plate 1
931070 421 Bushing 2

**Items included in seal kit

TT-4.5 Serial Numbers that used 110 Degree Shaft and Piston Sleeve

Between And Beginning End Year
Beginning # | Ending # | Year Made Made
198856 329045 2001 2006
T210751 T210758 2002 2002
All other serial numbers use the 180 degree shaft
and piston sleeve
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Cross Port Relief Valve

Item Description Quantity
T Manifold Body .......ccooeiiiiiiiiiiiiieeeens 1
2 O-RiNG .nieii 2
[C TP Dual Relief.....ccccveiiiiiiiiiiieee 1
4o, Dual PO ChecCK.......ovuiiiiiiiiiiiiciieeeen 1
SUEBPLATE SUBPLATE
=8 Pz
= VCOB-F L‘LJJ2701 s
x Z
[ S 3
©)

| i (1137734

From Excavator

All numbers th rin
AWARNING NOTICE umbers that appear in
. — parenthesis ( ) in the following
To avoid personal injury sections are referring to items on
and machinery damage: P 3
Read the Service and Repair Manual age ’
for proper installation, maintenance . .
and repalr procedures. 1. First remove the tie rod, washer and nut

assembly (409, 410, 411, 412), cap screws
(114) and washers (115) to remove the lower

A CAUTION coupler, bucket, attachments and/or other
Spraying fluids: assemblies.
Wear approved tye protecton. 2. Next remove the port plugs (106) and
i, drain the oil. Inspect the oil for signs of
contamination, i.e. water, metal shavings.
3. During the end cap removal process, begin
A CAUTION with removing the set screws (113) that
To avoid injury or cover the end cap lock pins (109). Using
LU Ol a 4 mm drill bit, drill a hole in the center of
Secure product to work bench. each lock pin to a depth of approximately

9.5 mm. Remove the lock pins using a screw
extracting tool. Insert two appropriately
sized screws and service pins in the grease
ports. Unthread the end cap (4) by turning it
To avoid contamination counterclockwise using a pry bar. Remove
to machined parts: the end cap and set aside

for inspection.

Make sure work area is clean.

4. Rotate the shaft (2) and piston sleeve (3) so
both components are flush with the ring gear
inside the housing (1). Do not remove the

6 Parker Hannifin Corporation
POWEn"lT Cylinder and Accumulator Division
® www.parker.com/helac Enumclaw, Washington USA
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Disassembly

tap the end of the shaft with a plastic mallet
and mandrel if needed.

7. Asin Step 6 above, before removing the
piston sleeve (3), mark the housing (1) ring
gear in relation to the piston sleeve outside
diameter gear with a marker as seen in the
photo below. Be sure to gently push the
piston sleeve (3) out of the housing (1) until
the gear teeth just come out of engagement
with the housing gear teeth. Then remove the

shaft; it must remain in the housing so that
gear timing marks can be located in Step 5.

5. Locate the timing marks on the piston sleeve
(3) gearing and shaft (2). Every PowerTilt has
two sets of small punched timing marks that
indicate timing between the gear sets. One
set indicates the timing between the shaft (2)

and the piston sleeve (3) as seen in the photo piston sleeve (3). Use a plastic mallet and
above (the shaft timing marks may be located in mandrel if necessary. Avoid scratching or
the root or “V” of the gearing). The second set denting the inside of the housing bore.

indicates timing between the piston sleeve and

the housing (1) as seen in the photo below. 8. Remove all seals, bearings and thrust

washers from the end cap (4), shaft (2),
piston sleeve (3) and housing (1). Note their
order and orientation to aid assembly.

NOTICE It is not necessary to remove the

valve block and cartridge unless
leakage is suspected.

6. Prior to removing the shaft (2), use a felt
marker to highlight the punched timing marks
between the shaft and piston sleeve (3) as seen
in the photo below to simplify timing when the
PowerTilt is reassembled. Rotate the shaft (2)
counterclockwise until it disengages from the
piston sleeve (3) and can be removed. Gently

7 Parker Hannifin Corporation
Cylinder and Accumulator Division
® www.parker.com/helac Enumclaw, Washington USA
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Assembly

Replace all seals, bearings and
thrust washers (304) as required.

1. Before installation, coat the seals and
machined surfaces with a high quality
hydraulic oil.

2. Coatthe end cap (4) threads and both
sides of the thrust washers (304) with
lithium grease.

3. |Install all the seals, bearings and thrust
washers on the end cap (4), piston sleeve
(3) shaft (2) and housing (1). Refer to the
Assembly Drawing on Page 2 and PT-
4.5 Exploded View on Page 3 for correct
locations and orientations.

4. Carefully insert the piston sleeve (3) into the
housing (1) until it contacts the housing ring
gear. Rotate the piston sleeve until the timing
marks applied to the piston and housing
during the disassembly process align. Using
a plastic mallet or mandrel, tap the piston
into the housing until the gear teeth contact.

Fastener Torque Specifications

Torque Values for Port Plugs and Fittings

Torque Value - Steel

Plug Size
Nm

Plug / Fitting in Steel Port

5. Insert the shaft (2) into the piston sleeve (3),

aligning the timing marks of the shaft with

the piston sleeve. Once the timing marks

are verified, rotate the shaft inward until the
pressure seal (205) contacts the housing (1).
Then tap gently to compress the seal and rotate
the shaft into the housing.

As the shaft is installed, be careful not
to disengage the piston sleeve and
housing gearing.

6. Thread the

end cap (4) onto the shaft (2). Using a pry bar,
tighten the end cap until the lock pin (109) holes
align. Then insert the lock pins (109) into the
holes with the dimple side up. Using a punch,
tap the lock pins to the bottom of the hole.

Insert the set screws (113) over the lock pins and
tighten to 2.8 Nm. Install the port plugs (106).

Torque Value - Steel
Plug / Fitting in Aluminum Manifold
Nm

BSPP G1/8 18 +/- 1

10 +/-1

Torque Values for Metric Fasteners

Socket Head Bolt

Fasteners (grd 12.9)
Nm
M10x 1,50 60 +/-3
M12x 1,75 103 +/-5
M16 x 2,00 258 +/-7
M20 x 2,50 502 +/- 20
M24 x 3,00 868 +/- 27
M30 x 3,50 1723 +/- 41

Hex Head Bolt Jam Nut
(grd 10.9) (grd 12.9)
Nm Nm
44+/-3 27 +/- .2
75+/- 4 41+/- .3
187 +/-5 54 +/- .5
365 +/- 14 61 +/-1
630 +/- 20 68 +/-2
1253 +/- 34

POWERTJILT
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Greasing and Testing

2. Insert the tip of a grease gun into one port

_ and apply grease to the shaft flange. Con-
tinue applying until grease flows from the

opposite port. Cycle the actuator five times
and apply grease again. Repeat this process
on the end cap. Insert the cap screws into
the grease ports and tighten to 25 in-lbs. (2.8
Nm).

After the actuator is assembled but before it is
put into service, the thrust washer area must be
packed with Lithium grease.

1. There are two grease ports located on both
the shaft flange and the end cap. They are
plugged with cap screws (113) or set screws.
Remove the grease port screws from the
shaft flange and end cap. (See exploded view
on page 4)

If the equipment is available, the PowerTilt
should be tested on a hydraulic test bench. The

Ifa hydraullc test bench is not breakaway pressure — the pressure at which the
available, the actuator can shaft begins to rotate — should be approximately
be rotated by hand, open the 28 bar. Cycle the actuator at least 25 times at 210
pressure ports and use a pry bar bar pressure.

with cap screws inserted into the

shaft flange to turn the shaft in the . .
desired direction. Testing for internal leakage

Connect hydraulic lines to the housing ports.
Bleed all air from the PowerTilt. Rotate the shaft
to the end of rotation at 210 bar and maintain
pressure. Remove the hydraulic line from the
non-pressurized side. Continuous oil flow from
the open housing port indicates internal leakage
across the piston or cross port relief valve.
Replace the line and rotate the shaft to the end
of rotation in the opposite direction. Repeat the
test procedure outlined above for the other port.
If there is an internal leak, disassemble, inspect
and repair.

9 Parker Hannifin Corporation
Cylinder and Accumulator Division
® www.parker.com/helac Enumclaw, Washington USA
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Install Quick Coupler

1. Install coupler on PowerTilt. Insert 8 ea. M10
screws (114) with washers (115) through lock
plate (412) and torque to 68 Nm (50 ft-1bs).

2. Insert screw (409), 1” tie-rod bolt through
center of PowerTilt from the torque foot end,
install spacer (410) and lock-nut (411) and
torque to 920 Nm (680 ft-1bs).

10 Parker Hannifin Corporation

T Cylinder and Accumulator Division
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Maintenance
Daily Monthly
1. Grease the thrust washers at the two grease Check shaft end play. When the end play exceeds
fittings with a high quality Lithium-based 0.38 mm, the end cap must be tightened.

grease. Apply grease until clean grease

flows from the grease reliefs. Severe
operating conditions such as abrasive dust or
prolonged submersion in water may require
more frequent grease applications.

2. Make sure the grease reliefs are functioning
properly. Open or replace non-functioning
grease reliefs immediately.

Never replace the grease relief

valves with grease fittings or
plugs.

Do not operate the PowerTilt if the
grease reliefs are not functioning.

1 Parker Hannifin Corporation

Cylinder and Accumulator Division
® www.parker.com/helac Enumclaw, Washington USA
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The items described in this document and other documents and descriptions provided by Parker Hannifin Corporation, its subsidiaries and its authorized distributors (“Seller’) are hereby offered for sale at prices to be established by Seller. This offer and its acceptance
by any customer (‘Buyer’) shall be governed by all of the following Terms and Conditions. Buyer's order for any item described in its document, when communicated to Seller verbally, or in writing, shall constitute acceptance of this offer. All goods, services or work

described will be referred to as *Products”

1. Terms. Al sales of Products by Seller will be governed by, and are expressly conditioned upon Buyer’s assent to, these Terms
These Terms are incorporated into any Quote provided by Seller to Buyer. Buyer's order for any Products whether communicated to
Seller verbally, in writing, by electronic data interface or other electronic commerce, shall constitute acceptance of these Terms. Seller
objects to any contrary or additional terms or conditions of Buyer. Reference in Seller’s order acknowledgement to Buyer's purchase
order or purchase order number shall in no way constitute an acceptance of any of Buyer's terms or conditions of purchase. Any Quote
made by Seller to Buyer shall be considered a firm and definite offer and shall not be deemed to be otherwise despite any language
on the face of the Quote. Seller reserves all rights to accept or reject any purported acceptance by Buyer to Seller's Quote if such
purported acceptance attempts to vary the terms of the Quote. If Seller ships Products after Buyer issues an acceptance to the Quote
any additional or different terms proposed by Buyer will not become part of the parties’ business relationship unless agreed to in a writ-
ing that is signed by an authorized representative of Seller, excluding email correspondence. If the transaction proceeds without such
agreement on the part of Seller, the business relationship will be governed solely by these Terms and the specific terms in Seller's Quote.

2. Price; Payment. The Products set forth in the Quote are offered for sale at the prices indicated in the Quote. Unless otherwise
specifically stated in the Quote, prices are valid for thirty (30) days and do not include any sales, use, or other taxes or duties. Seller
reserves the right to modify prices for any reason and at any time by giving ten (10) days prior written notice. Unless otherwise specified
by Seller, all prices are F.C.A. Seller's facility (INCOTERMS 2020). All sales are contingent upon credit approval and full payment for all
purchases is due thirty (30) days from the date of invaice (or such date as may be specified in the Quote). Under any circumstances
Buyer may not withhold or suspend payment of any amounts due and payable as a deduction, set-off or recoupment of any amount,
claim or dispute with Seller. Unpaid invoices beyond the specified payment date incur interest at the rate of 1.5% per month or the
maximum allowable rate under applicable law. Seller reserves the right to require advance payment or provision of securitis for first
and subsequent deliveries if there is any doubt, in Seller's sole determination, regarding the Buyer’s creditworthiness or for other
business reasons. If the requested advance payment or securities are not provided to Seller's satisfaction, Seller reserves the right to
suspend performance or reject the purchase order, in whole or in part, without prejudice to Seller’s other rights or remedies, including
the right to full compensation. Seller may revoke or shorten any payment periods previously granted in Seller's sole determination
The rights and remedies herein reserved to Seller are cumulative and in addition to any other or further rights and remedies available
at law or in equity. No waiver by Seller of any breach by Buyer of any provision of these terms will constitute a waiver by Seller of any
other breach of such provision.

3. Shipment; Delivery; Title and Risk of Loss. All delivery dates are approximate, and Seller is not responsible for damages or
additional costs resulting from any delay. All deliveries are subject to our ability to procure materials from our suppliers. Regardless
of the manner of shipment, delivery occurs and itle and risk of loss or damage pass to Buyer, upon placement of the Products with
the carrier at Seller’s facility. Unless otherwise agreed prior to shipment and for domestic delivery locations only, Seller will select and
arrange, at Buyer's sole expense, the carrier and means of delivery. When Seller selects and arranges the carrier and means of delivery,
freight and insurance costs for shipment to the designated delivery location will be prepaid by Seller and added as a separate line item
1o the invoice. Buyer shall be responsible for any additional shipping charges incurred by Seller due to Buyer's acts or omissions. Buyer
shall not return or repackage any Products without the prior written authorization from Seller, and any return shall be at the sole cost
and expense of Buyer.

4. Warranty. The warranty for the Products is as follows: (i) Goods are warranted against defects in material or workmanship
for a period of eighteen (18) months from the date of delivery or 2,000 hours of use, whichever occurs first; (i) Services shall be
performed in accordance with generally accepted practices and using the degree of care and skill that is ordinarily exercised and
customary in the field to which the Services pertain and are warranted for a period of six (6) months from the date of completion
of the Services; and (iii) Software is only warranted to perform in accordance with applicable specifications provided by Seller to
Buyer for ninety (30) days from the date of delivery or, when downloaded by a Buyer or end-user, from the date of the initial down-
load. All prices are based upon the exclusive limited warranty stated above, and upon the following disclaimer: EXEMPTION
CLAUSE; DISCLAIMER OF WARRANTY, CONDITIONS, REPRESENTATIONS: THIS WARRANTY IS THE SOLE
AND ENTIRE WARRANTY, CONDITION, AND REPRESENTATION, PERTAINING TO PRODUCTS. SELLER
DISCLAIMS ALL OTHER WARRANTIES, CONDITIONS, AND REPRESENTATIONS, WHETHER STATUTORY,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THOSE RELATING TO DESIGN, NONINFRINGEMENT,
MERCHANTABILITY, AND FITNESS FOR A PARTICULAR PURPOSE. SELLER DOES NOT WARRANT THAT THE
SOFTWARE IS ERROR-FREE OR FAULT-TOLERANT, OR THAT BUYER’S USE THEREOF WILL BE SECURE OR
UNINTERRUPTED, UNLESS OTHERWISE AUTHORIZED IN WRITING BY SELLER, THE SOFTWARE SHALL NOT
BE USED IN CONNECTION WITH HAZARDOUS OR HIGH-RISK ACTIVITIES OR ENVIRONMENTS. EXCEPT AS
EXPRESSLY STATED HEREIN, ALL PRODUCTS ARE PROVIDED “AS IS”.

5. Claims; Commencement of Actions. Buyer shall promptly inspect all Products upon receipt. No claims for shortages will be
allowed unless reported to Seller within ten (10) days of delivery. Buyer shall notify Seller of any alleged breach of warranty within thirty
(30) days after the date the non-conformance is or should have been discovered by Buyer. Any claim or action against Seller based upon
breach of contract or any other theory, including tort, negligence, or otherwise must be commenced within twelve (12) months from the
date of the alleged breach or other alleged event, without regard to the date of discovery.

6. LIMITATION OF LIABILITY. IN THE EVENT OF A BREACH OF WARRANTY, SELLER WILL, AT ITS OPTION,
REPAIR OR REPLACE THE NON-CONFORMING PRODUCTS, RE-PERFORM THE SERVICES, OR REFUND THE
PURCHASE PRICE PAID WITHIN A REASONABLE PERIOD OF TIME. IN NO EVENT IS SELLER LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES INCLUDING ANY LOSS OF REVENUE OR
PROFITS, WHETHER BASED IN CONTRACT, TORT OR OTHER LEGAL THEORY. IN NO EVENT SHALL SELLER’S
LIABILITY UNDER ANY CLAIM MADE BY BUYER EXCEED THE PURCHASE PRICE PAID FOR THE PRODUCTS.

7. Confidential Information. Buyer acknowledges and agrees that Confidential Information has been and will be received in
confidence and will remain the property of Seller. Buyer further agrees that it will not use Seller's Confidential Information for any
purpose other than for the benefit of Seller and shall return all such Confidential Information to Seller within thirty (30) days upon request.

8. Loss to Buyer’s Property. Buyer's Property will be considered obsolete and may be destroyed by Seller after two (2) consecu-
tive years have elapsed without Buyer ordering the Products manufactured using Buyer's Property. Also, Seller shall not be responsible
for any loss or damage to Buyer's Property while it is in Seller's possession or control

9. Special Tooling. Seller may impose a tooling charge for any Special Tooling. Special Tooling shall be and remain Seller’s property.
In no event will Buyer acquire any interest in the Special Tooling, even if such Special Tooling has been specially converted or adapted
for manufacture of Goods for Buyer and notwithstanding any charges paid by Buyer. Unless otherwise agreed, Seller has the right
to alter, discard or otherwise dispose of any Special Tooling or other property owned by Seller in its sole determination at any time.

10. Security Interest. To secure payment of all sums due from Buyer, Seller retains a security interest in all Products delivered
10 Buyer and, Buyer's acceptance of these Terms is deemed to be a Security Agreement under the Uniform Commercial Code. Buyer
authorizes Seller as its attorney to execute and file on Buyer's behalf all documents Seller deems necessary to perfect Seller's security
interest.

11. User Responsibility. Buyer, through its own analysis and testing, is solely responsible for making the final selection of the
Products and assuring that all performance, endurance, maintenance, safety and warning requirements of the application of the
Products are met. Buyer must analyze all aspects of the application and follow applicable industry standards, specifications, and any
technical information provided with the Quote or the Products, such as Seller's instructions, guides and specifications. If Seller provides
options of or for Products based upon data or specifications provided by Buyer, Buyer is responsible for determining that such data and
specifications are suitable and sufficient for all applications and reasonably foreseeable uses of the Products. In the event Buyer is not
the end-user of the Products, Buyer will ensure such end-user complies with this paragraph

12. Use of Products, Indemnity by Buyer. Buyer shall comply with all instructions, guides and specifications provided by
Seller with the Quote or the Products. If Buyer uses or resells the Products in any way prohibited by Seller's instructions, guides or
specifications, or Buyer otherwise fails to comply with Seller’s instructions, guides and specifications, Buyer acknowledges that any
such use, resale, or non-compliance is at Buyer's sole risk. Further, Buyer shall indemnify, defend, and hold Seller harmless from any
losses, claims, liabilities, damages, lawsuits, judgments and costs (including attorney fees and defense costs), whether for personal

injury, property damage, intellectual property infringement or any other claim, arising out of or in connection with: (a) improper selection,
design, specification, application, or any misuse of Products; (b) any act or omission, negligent or otherwise, of Buyer; (c) Seller's use
of Buyer's Property; (d) damage to the Products from an external cause, repair or attempted repair by anyone other than Seller, failure
to follow instructions, guides and specifications provided by Seller, use with goods not provided by Seller, or opening, modifying
deconstructing, tampering with or repackaging the Products; or (e) Buyer's failure to comply with these Terms, including any legal or
administrative proceedings, collection efforts, or other actions arising from or relating to such failure to comply. Seller shall not indemnify
Buyer under any circumstance except as otherwise provided in these Terms

13. Cancellations and Changes. Buyer may not cancel or modify, including but not limited to movement of delivery dates for
the Products, any order for any reason except with Seller's written consent and upon terms that will indemnify, defend and hold Seller
harmless against all direct, incidental and consequential loss or damage and any additional expense. Seller, at any time, may change
features, specifications, designs and availability of Products

14. Assignment. Buyer may not assign its rights or obligations without the prior written consent of Seller.

15. Force Majeure. Selleris not liable for delay or failure to perform any of its obligations by reason of any events or circumstances
beyond its reasonable control. Such circumstances include without limitation: accidents, labor disputes or stoppages, government
acts or orders, acts of nature, pandemics, epidemics, other widespread illness, or public health emergency, cyber related disruptions,
cyber-attacks, ransomware sabotage, delays or failures in delivery from carriers or suppliers, shortages of materials, sudden increases
in the price of raw material or components, shutdowns or slowdowns affecting the supply of raw materials or components, or the
transportation thereof, oil shortages or oil price increases, energy crisis, energy or fuel interruption, war (whether declared or not) or the
serious threat of same, riots, rebellions, acts of terrorism, embargoes, fire or any reason whether similar to the foregoing or otherwise
Seller will resume performance as soon as practicable after the event of force majeure has been removed. All delivery dates affected by
an event of force majeure shall be tolled for the duration of such event of force majeure and rescheduled for mutually agreed dates as
s00n as practicable after the event of force majeure ceases to exist. The right to allocate capacity is in the Seller's sole discretion. An
event of force majeure shall notinclude financial distress, insolvency, bankruptey, or other similar conditions affecting one of the parties,
affiliates and/or sub-contractors. An event of force majeure in the meaning of these Terms means any circumstances beyond Seller's
control that permanently or temporarily hinders performance, even where that circumstance was already foreseen. Buyer shall not be
entitled to cancel any orders following its claim of an event of force majeure.

16. Waiver and Severability. Failure to enforce any provision of these Terms will not invalidate that provision; nor will any such
failure prejudice either party’s right to enforce that provision in the future. Invalidation of any provision of these Terms shall not invalidate
any other provision herein and, the remaining provisions will remain in full force and effect

17. Duration. Unless otherwise stated in the Quote, any agreement governed by or arising from these Terms shall: (a) be for an initial
duration of one (1) year; and (b) shall automatically renew for successive one-year terms unless terminated by Buyer with at least 180-
days written notice to Seller or if Seller terminates the agreement pursuant to Section 19 of these Terms.

18. Termination. Seller may, without liability to Buyer, terminate any agreement governed by or arising from these Terms for any
reason and at any time by giving Buyer thirty (30) days prior written notice. Seller may immediately terminate, in writing, if Buyer: ()
breaches any provision of these Terms, (b) becomes or is deemed insolvent, (c) appoints or has appointed a trustee, receiver or custo-
dian for all or any part of Buyer's property,(d) files a petition for relief in bankruptcy on its own behalf, or one is filed against Buyer by a
third party, (e) makes an assignment for the benefit of creditors; or (f) dissolves its business or liquidates all or a majority of its assets.

19. Ownership of Rights. Buyer agrees that (a) Seller (and/or its affiliates) owns or is the valid licensee of Seller's IP-and (b) the
furnishing of information, related documents or other materials by Seller to Buyer does not grant or transfer any ownership interest or
license in or to Seller's IP to Buyer, unless expressly agreed in writing. Without limiting the foregoing, Seller retains ownership of all
Software supplied to Buyer. In no event shall Buyer obtain any greater right in and to the Software than a right in  license limited to the
use thereof and subject to compliance with any other terms provided with the Software. Buyer further agrees that it will not, directly or
through intermediaries, reverse engineer, decompile, or disassemble any Software (including firmware) comprising or contained within
a Product, except and only to the extent that such activity may be expressly permitted, either by applicable law or, in the case of open
source software, the applicable open source license.

20. Indemnity for Infringement of Intellectual Property Rights. Seller is not liable for infringement of any Intellectual
Property Rights except as provided in this Section. 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 a third-party claim that one or more of the Products infringes the Intellectual
Property Rights of a third party in the country of delivery of the Products by Seller to Buyer. Seller's obligation to defend and indemnify
Buyer is contingent on Buyer notifying Seller within ten (10) days after Buyer becomes aware of any such claim, and Seller having sole
control over the defense of the claim including all negotiations for settlement or compromise. If one or more Products is subject to
such a claim, Seller may, at its sole expense and option, procure for Buyer the right to continue using the Products, replace or modify
the Products to render them non-infringing, or offer to accept return of the Products and refund the purchase price less a reasonable
allowance for depreciation. Seller has no obligation or liability for any claim of infringement: (i) arising from information provided by Buyer
(including Seller's use of Buyer's Property); or (ii) directed to any Products for which the designs are specified in whole or part by Buyer,
or (i) resulting from the modification, combination or use in a system of any Products. The foregoing provisions of this Section constitute
Seller's sole and exclusive liability and Buyer's sole and exclusive remedy for claims of infringement of Intellectual Property Rights.

21. Governing Law. These Terms, the terms of any Quote, and the sale and delivery of all Products are deemed to have taken
place in, and shall be governed and construed in accordance with, the laws of the State of Ohio, as applicable to contracts executed
and wholly performed therein and without regard to conflicts of laws principles. Buyer irrevocably agrees and consents to the exclusive
jurisdiction and venue of the courts of Cuyahoga County, Ohio with respect to any dispute, controversy or claim arising out of or relating
to the sale and delivery of the Products.

22. Entire Agreement. These Terms, along with the terms set forth in the Quote, forms the entire agreement between the Buyer
and Seller and constitutes the final, complete and exclusive expression of the terms of sale and purchase. In the event of a conflict
between any term set forth in the Quote and these Terms, the terms set forth in the Quote shall prevail. All prior or contemporaneous
written or oral agreements or negotiations with respect to the subject matter shall have no effect. No modification to these Terms will be
binding on Seller unless agreed to in a writing that is signed by an authorized representative of Seller, excluding email correspondence,
‘clickwrap' or other purported electronic assent to different or additional terms. Sections 2-25 of these Terms shall survive termination
or cancellation of any agreement governed by or arising from these Terms.

23. No ‘Wrap’ Agreements/No Authority to Bind. Seller's clicking any buttons or any similar action, such as clicking ‘| Agree"
or “Confirm," to utilize Buyer's software or webpage for the placement of orders, is NOT an agreement to Buyer's Terms and Conditions
NO EMPLOYEE, AGENT OR REPRESENTATIVE OF SELLER HAS THE AUTHORITY TO BIND SELLER BY THE ACT OF CLICKING ANY
BUTTON OR SIMILAR ACTION ON BUYER'S WEBSITE OR PORTAL.

24. Compliance with Laws. Buyer agrees to comply with all applicable laws, regulations, and industry and professional standards
including those of the United States of America, and the country or countries in which Buyer may operate, including without limitation the
U.S. Foreign Corrupt Practices Act (‘FCPA’), the U.S. Anti-Kickback Act (*Anti-Kickback Act"), U.S. and E.U. export control and sanctions
laws (“Export Laws’), the U.S. Food Drug and Cosmetic Act ("FDCA'), and the rules and regulations promulgated by the U.S. Food and
Drug Administration (*FDA'), each as currently amended. Buyer agrees to indemnify, defend, and hold harmless Seller from the conse-
quences of any violation of such laws, regulations and standards by Buyer, its employees or agents. Buyer represents that it is familiar
with all applicable provisions of the FCPA, the Anti-Kickback Act, Export Laws, the FDCA and the FDA and certifies that Buyer will adhere
to the requirements thereof and not take any action that would make Seller violate such requirements. Buyer represents and agrees that
Buyer will not make any payment or give anything of value, directly or indirectly, to any governmental official, foreign political party or
official thereof, candidate for foreign political office, or commercial entity or person, for any improper purpose, including the purpose
of influencing such person to purchase Products or otherwise benefit the business of Seller. Buyer further represents and agrees that
it will not receive, use, service, transfer or ship any Products from Seller in a manner or for a purpose that violates Export Laws or would
cause Seller to be in violation of Export Laws. Buyer agrees to promptly and reliably provide Seller all requested information or docu-
ments, including end-user statements and other written assurances, concerning Buyer's ongoing compliance with Export Law. (9/22)
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Parker Worldwide

Europe, Middle East, Africa
AE — United Arab Emirates

Dubai
Tel: +971 4 8127100

AT — Austria, St. Florian
Tel: +43 (0)7224 66201

AZ — Azerbaijan, Baku
Tel: +994 50 2233 458

BE/NL/LU — Benelux,
Hendrik Ido Ambacht
Tel: +31 (0)541 585 000

BY - Belarus, Minsk
Tel: +48 (0)22 573 24 00

CH - Switzerland, Etoy
Tel: +41 (0)21 821 87 00

CZ - Czech Repubilic,
Prague
Tel: +420 284 083 111

DE — Germany, Kaarst
Tel: +49 (0)2131 4016 0

DK — Denmark, Ballerup
Tel: +45 43 56 04 00

ES — Spain, Madrid
Tel: +34 902 330 001

Fl — Finland, Vantaa
Tel: +358 (0)20 753 2500

FR — France, Contamine s/Arve

Tel: +33 (0)4 50 25 80 25

GR - Greece
Tel: +306944 52 78 25

HU — Hungary, Budadrs
Tel: +36 23 885 470

IE — Ireland, Dublin
Tel: +353 (0)1 466 6370

IL — Israel
Tel: +39 02 45 19 21

IT — Italy, Corsico (Ml)
Tel: +39 02 45 19 21

KZ — Kazakhstan, Aimaty
Tel: +7 7273 561 000

NO - Norway, Asker
Tel: +47 66 75 34 00

PL — Poland, Warsaw
Tel: +48 (0)22 573 24 00

PT — Portugal
Tel: +351 22 999 7360

RO - Romania, Bucharest
Tel: +40 21 252 1382

RU — Russia, Moscow
Tel: +7 495 645-2156

SE - Sweden, Boras
Tel: +46 (0)8 59 79 50 00

SL — Slovenia, Novo Mesto
Tel: +386 7 337 6650

TR - Turkey, Istanbul
Tel: +90 216 4997081

HK — Hong Kong
Tel: +852 2428 8008

IN — India, Mumbai
Tel: +91 22 6513 7081-85

JP — Japan, Tokyo
Tel: +81 (0)3 6408 3901

KR - South Korea, Seoul
Tel: +82 2 559 0400

MY — Malaysia, Shah Alam
Tel: +60 3 7849 0800

NZ — New Zealand, Mt Wellington
Tel: +64 9 574 1744

SG - Singapore
Tel: +65 6887 6300

TH — Thailand, Bangkok
Tel: +662 186 7000

TW — Taiwan, Taipei
Tel: +886 2 2298 8987

South America
AR — Argentina, Buenos Aires
Tel: +54 3327 44 4129

UK - United Kingdom, Warwick

Tel: +44 (0)1926 317 878

ZA — South Africa,
Kempton Park
Tel: +27 (0)11 961 0700

North America
CA - Canada, Milton, Ontario
Tel: +1 905 693 3000

US — USA, Cleveland
Tel: +1 216 896 3000

Asia Pacific
AU - Australia, Castle Hill
Tel: +61 (0)2-9634 7777

CN - China, Shanghai
Tel: +86 21 2899 5000

BR — Brazil, Sao Jose dos Campos
Tel: +55 080 0727 5374

CL — Chile, Santiago
Tel: +56 22 303 9640

MX — Mexico, Toluca
Tel: +52 72 2275 4200

European Product Information Centre

Free phone: 00 800 27 27 5374

(from AT, BE, CH, CZ, DE, DK, EE, ES, Fl,
FR, IE, IL, IS, IT, LU, MT, NL, NO, PL, PT, RU,
SE, SK, UK, ZA)

Parker Hannifin Corporation
Cylinde and Accumulator Division
225 Battersby Ave

Enumclaw, WA 98022 USA

phone (360) 825-1601

fax (360) 825-1603
www.parker.com/helac
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