. OCCOQUAN ,

Upper Occoquan Service Authority

J0IAM3S

- AUTHORITY - Leader in Water Reclamation and Reuse

14631 COMPTON ROAD, CENTREVILLE, VIRGINIA 20121-2506
(703) 830-2200

January 29, 2020
TO ALL IFB RECIPIENTS:
For UOSA IFB 20-12, Knife Gate Valve Installation
SUBJECT: Addendum #1
The above numbered solicitation is amended as set forth below. The hour and date specified for receipt of offers:
| | is not extended;

| x |isextended to February 13, 2020 at 2:00 p.m.

OFFERORS MUST ACKNOWLEDGE receipt of this Addendum by one of the following methods:

a. By SIGNING and RETURNING (1) copy of this Addendum with the bid or proposal;
b. By acknowledgement of this Addendum on Transmittal Form submitted with the proposal;
c. By referencing its receipt in your Transmittal Letter

If by virtue of this Addendum if you desire to change a proposal already submitted, such change may be made by letter,
provided it includes reference to the solicitation and this Addendum and is received prior to the due hour and date specified.

DESCRIPTION OF ADDENDUM:

1. To extend the due date. The due date is changed FROM 2/6/2020 TO 2/13/2020.
2. To provide answers to all questions received prior to the deadline for questions. All questions and

answers (along with supplemental information as part of the answers) are provided as an attachment to
this Addendum.

All other Terms, Conditions, Tables, Charts and Specifications, and Drawings not otherwise changed remain
as originally stated or as shown.

ISSUED BY: ACKNOWLEDGED BY:
Upper Occogquan Service Authority
WL/. 1/29/2020 Company/Offeror Name
Kristen Hylfe/n, Purchasing Mgr Date Signature of Authorized Agent Date

Printed/Typed Name

SERVING FAIRFAX COUNTY | PRINCE WILLIAM COUNTY | CITY OF MANASSAS | CITY OF MANASSAS PARK SINCE 1978



Prospective Bidder Questions for IFB 20-12
UOSA Final Effluent VValve Replacement

1. Do we have access overhead for a crane within 20°".

N

w

4.

a. There are power lines in and around the reservoir area, recommend scheduling a site
visit to assess the project area prior to submitting a bid.

Are we replacing the inlet grating or building it.
a. Referto the drawings provided with the IFB, specifically sheet P-3.

Is the project just to replace the knife valve nothing else.

a. This project includes but is not limited to replacing the 36” knife gate, associated
actuator and inlet grating, demolishing 6 hydraulic pipes, install 2 new hydraulic pipes,
removing an 8” knife gate, associated actuator, and installing an 8” flange. Please refer
to the Contract Drawings provided with the IFB.

Is this prevailing wage job.
a. No

Contract Drawings Sheet P-1, 5 of 7, Sheet Notes #2 states, “weight of the existing
36 Valve & Cylinder is approx 70,000 Ibs.” Is this correct?
Also, the note says “the weight of the replacement Valve & Cylinder will be less than
the existing, but shall be confirmed with the owner” Can you specify weight?

a. It should be assumed that the existing valve and cylinder is approximately 7,000 lbs.

Contract Drawing G-2 Sheet 2 of 7, Project Requirements Note #4 states, “the
finishing pond waters consists of treated sewage effluent”

Can you confirm that the water in the reservoir is suitable for human contact? This
is important to know for the diving crew’s protection, since this will allow the diver
to wear a wet suit, plus using a hot water diving system, with water pumped directly
from the reservoir.

a. UOSA'’s finishing pond/reservoir consists of the Regional Water Reclamation Plant’s
treated effluent and runoff from the surrounding urban area. The water is similar to a
natural water way and historically divers and human contact has occurred, given that
UOSA does not control or monitor all of the reservoir’s influent sources, we cannot
guarantee at the water quality into the future. It would be the responsibility and
judgement of the successful bidder to determine what gear is appropriate.

Contract Documents Section 1 — Summary Information & Submission of Bids Item
1.10 Bid Submission makes no mention of a Bid Bond, thus, one would assume that
a Bid Bond is not required; Is this correct?

a. Abid bond is not required for this project.

Item 1.11 Performance Bond 100% and 1.12 Payment Bond 100% states these are
required for the project. Is this correct?
a. Yes



10.

11.

12.

13.

14.

15.

Attachment F and G has sample Virginia Performance and Payment Bond Forms.
Are these the forms the Contractor shall use if awarded?
a. Yes, if awarded, these forms will be required to be returned with a signed contract and
insurance information.

Contract Specifications Section 2 — Scope of Work Item 2.1 states, “owner shall
supply One (1) 36 knife gate and actuator. Will UOSA deliver this equipment to
the contractor’s staging location for its marine floating equipment?
a. Yes, UOSA will receive the valve at the plant and either unload it at the specific staging
location, or deliver it from our receiving facilities to the staging location.

Contract Specification Section 3 — Terms & Conditions Item 3.7 Insurance Item E
Professional Liability Insurance, Errors & Omissions states detail including a
minimum coverage amount of $ 1,000,000, but Attachment H Insurance
Requirements does not mention this type of Insurance. Is Professional Liability
Insurance, Errors & Omissions Insurance required?
a. Follow the insurance requirements outlined in Attachment H, Professional Liability
Insurance, Errors & Omissions Insurance is not required for this project.

Drawing P-1 Sheet of 7 and P-2 Sheet 6 of 7, refer to inspection of 12/4/2018. It

would be beneficial to all bidders, rather than just the diving inspection company,

that this information be available. Can this report be included in an addendum?
a. Reportis attached

Contract Drawings C-1 Sheet 3 of 7, and C-2 Sheet 4 of 7, show approx. normal pool
elevation 188.0. Drawing P-1 sheet of 7 and P-2 Sheets 6 of 7 show approx. mudline
at top of tee of 36” pipe and invert elevation 161.0 of 36” pipe. Are there any
bottom elevations of original virgin soil line available? These would be helpful for
contractor to plan on sufficient spud length needed to secure its floating marine
equipment.

a. Original design drawings attached for reference.

Contract Drawing C-1 Sheet 3 of 7 General Demolition Notes Item 3, says in part,
“support brackets and hangers and minor pieces of equipment shall also be
removed”. Also, the elevation view states “3 vent pipe to remain”. Thus, a
contractor would assume that the brackets fastening the vent pipe to the existing H-
beam do not get replaced, but out of abundance of caution, we request that this be
clarified.

a. Support brackets restraining the vent pipe shall remain.

Contract Drawing C-1 Sheet 3 of 7 General Demolition Notes Item 7 says, “
hydraulic oils shall be stored, utilized and disposed of in a lawful manor”, but it
doesn’t say whether the existing hydraulic oil is petroleum based or biodegradable.
Please specify the type of hydraulic oil that is in the system.
a. See attached information on the existing Food-Grade Hydraulic Vegetable Oil. Our
records indicate the system holds 10 to 15 gallons.



16.

17

18.

Contract Specification Attachment E Pratt LVVC Figure 193 Bonneted Metal Seated
Knife Gate Valve Dimensions and Weights Chart only specifies valves up to 24”.
Request contractor be supplied with a chart for the subject project of 36 valve.
a. The attached submittal shows the dimensions & weights of the 36” valve and actuator
on pages 3 & 5. Actual dimensional drawings. Yes, the standard brochure only goes up
to 24" sizes.

. Contract Specification says “Deadline for Questions is Friday, January 24, 2020,

5:00pm™, but if any answers raise additional questions, or require clarification, can
these be submitted?
a. January 24, 2020 is the deadline for questions, however, please provide any additional
questions and the Owner will review and determine if they should be addressed and if
they have an impact on the bidding duration.

Contract Specification Section 2 Scope of Work Item 2.1 states “Equipment is
expected to be received at UOSA not later than May 18, 2020, and installation must
be completed before June 25, 2020”. If the equipment is delivered later than May
18, 2020, will UOSA work with the contractor to adjust the completion date
accordingly?
a. Delays are addressed in Article 3 the Terms and Conditions which are provided with the
IFB.



Food-Grade Hydraulic Vegetable Qil, ISO Grade 32/46, 5-gal Pail | McMaster-Carr Page 1 of 1
McMASTER-CARR.
Food-Grade Hydraulic Vegetable Oil $90.36 Each
1SO Grade 32/46, 5-gal Pail 3490K24
Lubricant Type Qil
Base Cil Vegetable
Viscosity Grade
ISO 32/46
AGMA 1
SAE 20
Saybolt Seconds 175 @ 100° F
Universal
Container i
Size 5 gal.
Type Pail
Temperature Range  40°to 125°F
Color Yeltow
With Detergent No o
Specifications Met NSF F\Eisterea.m B
For Use On  Hydraulic Systems
Additional SDS

https://www.mcmaster.com/3499k24

Specifications

ROHS 3 (2015/863/EU)
compliant

RoHS

For use in food-processing and preparation
areas, this oil is NSF registered H1 or meets
FDA 21 CFR 178.3570 for incidental food
contact. It has wear-resistant properties to
keep hydraulic pumps and equipment
working, even in high-pressure systems.

Viscosity is the thickness of an oil. The
higher the grade, the thicker the oil, and the
less it flows.

Vegetable oil is slicker than mineral oil but
also breaks down more quickly.

1/724/2020
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PRATT —

January 17, 2019

Submittal No.: S2632464 Rev 1

Project Reference: UOSA Valve Replacement

Job Number: 62776

Specification Section: 11280

Pratt Representative: Flomec Inc.

PO Number: 00013721

Quote Number: 19097448

Lead-time: Shipment 16 weeks after approval

Notes: Pratt Non-Standard Paint — V69 True Blue

Prepared by:

Shannon Powell
Quality Assurance Engineer

Henry Pratt Company | 675 Mitchell Avenue | Woodland, WA 98674
0: 360-225-1230 | f: 360-225-1235 | henrypratt.com
e Our Brands: Mueller®| Pratt® | Milliken® | Hydro Gate®

Form 13212 r09/16



Manufacturer’s Data:

Submittal No.: S2632464 Rev 0

Item: 1

Size: 36"

Quantity: 1

Drawing: 19-0211-CD Rev 0

Part Number: LV36193W6EU-HC5-0001

Product Description:

36" Figure LVC 193-W6EU-HC-H1HXQ2 Bonneted Knife Gate Valve

--Cast 316 Stainless Steel body

--30" face-to-face

--150 psi CWP design

--Flanges drilled and tapped to ASME B16.47/1996 Class 150, Series A

--Fabricated fully rated enclosed bonnet with 316 SS wetted parts Carbon steel bonnet flanges
--316 SS gate

--316 SS metal to metal seat with UHMW wear strip and EPDM o-ring resilient seat for uni-directional drip-tight
shut-off

--UHMW gate wiper

--TLSP packing rated to 500° F, 3-11 PH

--316 SS packing gland

--Cast 304 SS yoke

--316 SS internal and 304 SS upper stem

Q2 =--316 SS Hardware

--5" On-off, double acting hydraulic cylinder actuator

H1 = Hard chrome plated 17-4 pH SS cylinder rod

HX = --17-4 pH tie rods

--Suitable for submersible service

Serial Number(s): 3246411

LVNONSTDPAINT

--Exterior ferrous surfaces sandblast to SSPC-SP6 and painted with 4-6 mils DFT of Tnemec Model V69 Hi-
Build Epoxoline Il, two component, high solids polyamidoamine epoxy, color True Blue two component, high
solids solids polyamidoamine epoxy, color True Blue



8 6 5 ¥ 3 2 1
ITEM NAME MATL DESCRIPTION QY.
1 |VALVE BODY T-316 |CASTE 36" LVC FIG 93-A6EU, 150 PS| CWP 1
2 |O-RING EPDM [3/8" DIA RATED TO 300° 1
3 |WEARRING UHMW [3/8" RATED T 180 °F 1
4 |GATE 1-304 |1-3/4" PL MACHINED 1
A<—| 5 |PACKING GLAND| T-316 |FABRICATED W/ T-304 FASTENERS 1
| 6 |PACKING SET TLSP  [1/2" SQ RATED TO 500 ° F, 3-11 PH (4 ROWS) | 1
! 7 |BONNET *  [FABRICATED W/ T-304 FASTENERS 1
| 8 |WIPER UHMW |FABRICATED RATED TO 180 ° 1
I 9 [STEM ASSEMBLY | T-316 |FABRICATED, 2-1/2'RB 1
! 10 |YOKE 1-304 |CAST 36" LVC FIG 93 W/ T-304 FASTENERS 1
11 |OPERATOR HC5 x 36.125" STROKE ** 1
[}
[}
*= T-316 WETTED PARTS WITH A-36 EXTERIOR FLANGES AND GUSSETS
I ** = 17-4 ROD AND TIE RODS SUITABLE FOR SUBMERSIBLE SERVICE
[}
NOTES:
o 1) PRATT SALES ORDER#: 2632464HP-1
¥ 2) CUSTOMER: FLOMEC, INC.
m P.O. BOX 72995
NORTH CHESTERFIELD, VA 23235
3) PROJECT REFERENCE: UPPER OCCOQUAN SEWAGE AUTHORITY
I 4) CUSTOMER P.O.: 00013721
are ! 5) FLANGES DRILLED AND TAPPED TO ASME B16.47 CLASS 150 SERIES A
: 6) SEAT TEST: (O-RING) ZERO LEAKAGE FROM 0-150PS|
YOKE 7) HYDROSTATIC TEST: 225 PSI FOR 1 MINUTE
TRARY < (1-1/2 x WORKING PRESSURE)
! 8) FUNCTIONAL TEST: OPEN & CLOSE VALVE, TWO FULL STROKES
9) APPROXIMATE WEIGHT: 4870 LBS
10) SERIAL NUMBER: 3246411
p— s 6
L
L I.
44-3/4 o7
BONNET STROKE DETAIL F
167-7/32 C va) SCALE1:12 | || L.
DETAIL E
SCALE1:8
INTERPRET GEOMETRIC TOLERANCING PER: DONOTSCALE | 1His DRAWING AND THE DESCRIBED HEREON IS THE SOLE
ASME Y14.5-2009 THID ANGLE PROECTION £ 8 QLU RN ON DEMANDS THS DRAWING 1§ NOTTO B -~
) REPRODUCED, DISTRIBUTED, OR USED FOR MANUFACTURED
TOLERANCES UNLESS @ gg;‘l\ggLTYHELEXPRESSED PERMISSION OF HENRY PRATT
1/8 RF ——== 1-1/2 ——l~— 1/8RF OTHERWISE SPECIFIED = '
SPOOL SIDE A‘—, — 30%1/8 F-F ——= 5 FRACTIONAL: + 1/16 V/iLVE ASSEMBLY
46" FLANGE O.D. VALVE DOWNSTREAM TWO PLACE DECIMAL: +.015 | 36" LVC FIG 193-W6EU-HC5-HTHXQ2
W/ $1-5/8" HOLES 46" FLANGE O.D. W/ @ 1-1/2"-6UNC SECTION A-A R D e MAL: £.005 I S7E TORAWING: REV
32 PLACES ON A 42-3/4"B.C. HOLES D&, 32 PLACES ON A 42-3/4"B.C. a MUELLER brand S| DG PAE B 19-0211-CD 0
EQUALLY SPACED AND STRADDLE @ EQUALLY SPACED AND STRADDLE G S.0.#.263246aRP-1_|ckoey] JRD | 12/12/2019 ["SCAIE 124 [WEIGHT: 4871.36 (B[ SHEET 1 OF |

6 |

3

2 | 1




1100, Michéle-Bohec

Blainville (Québec)

JTC 5NS

Fax: (450) 434-0219

Tel: (450) 434-0216

Mtl. dir: (514) 990-3875

= Watts: (800) 363-2264

CONTROL Ewwwrdccontrol.com

Quote Number:

Issue Date: 2019-11-13

| QUOTE I Page: 1 of 1

Custon 7000675

HENRY PRATT COMPANY
MUELLER CO.

500 W. ELDORADO STREET
P.0. BOX 671

DECATUR ILLINOIS 62525

Tel:
Fax:
EMail:

Prices valid until: 2019-12-28

Payment terms: NET 30 DAYS
Taxes are extra

F.O.B. Blainville, Québec

Your Reference

Your Sales Representative:
DAVID GARCIA

d.garcia@rdccontrol.com
Cell: 514-894-4262

Quotation prepared by:
Nathalie Primeau
450-434-0216 ext 236

n.primeau@rdccontrol.com

Please take note that our plant and offices will be closed on December 24th, 25th and 26th 2019 and on December 31st
2019, January 01st and 02nd 2020 inclusively. We will resume our normal business on January 03rd , 2020. All of our

team wishes you a Merry Christmas and a wonderful Year.

Line Quantity  Part Number / Description
1 1 UN HP3000KJ8BNE5CK9Z-3700-PPG

SERIES :
3000PSI

BORE SIZE :

5" DIAMETER

Ref. Unit Price Total Price

HYDRAULIC HP3000 SERIES NOMINAL PRESSURE RATED

ROD SIZE : 2" DIAMETER
ROD THREADS : FEMALE NO. 4
TYPE: 11/2-12UNF-2B
LENGTH: 2,25
CUSHIONS: NONE
MOUNTING: RECTANGULAR HEAD END
OPTION 1 : DIMENSIONS CHANGE
OPTION 2 : PISTON ROD MATERIAL CHANGE
OPTION 4 : MATERIAL CHANGE
FINISH: EPOXY-URETHANE
COLOR: BLACK
STROKE : 37

BB=1.81"

EE=3/8" PORTS

SUBMERSIBLE SEALS

SS17-4 PISTON ROD, POLISHED ONLY
SS17-4 TIE RODS

* PRODUCTION LEAD TIME : 5 WEEKS

Total:

*

Our lead time is based on availability of material at time of quote and is subject to previous sales.

** Please take note that the above production lead time starts upon the receipt of the approved drawing.

MRK.F1.09 Reévision 05
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° LVC Figure 193
Bonneted Metal Seated
Knife Gate Valve

675 Mitchell Avenue
Woodland, WA 98674
Phone: 360-225-1230
888-256-5779

Fax: 360-225-1235
www.henrypratt.com

¢ Bonneted knife gate valves are ideally suited to
reduce fugitive emissions and packing leakage.

e Cast stainless steel body, gland and yoke.

¢ Wiper between body and bonnet prevents solids
from entering bonnet.

¢ Bonnet design pressure same as valve pressure
rating of 150 PSI.

e Standard TFE lubricated synthetic packing (TLSP)
rated for 500° F and a pH range of 3-11.

e Heavy duty body design resists deflection from line
loads and internal pressure.

e Gate design withstands full 150 PSI rated pressure
as required by MSS SP-81.

e Body cavity, seat configuration, and beveled gate
design provide shut off capa-bility in thick media
such as pulp stock and slurries, or solid media like
pellets and powders.

¢ Heavy duty cast stainless steel yoke prevents
bending or twisting under ex treme loads.

e Easy conversion from handwheel operator to
pneumatic or hydraulic cylinder, bevel gear, or
electric motor operator using existing cast yoke.

¢ Enclosed bronze stem bushing reduces operating
torque and protects the stem bushing in harsh
environments.

e Hard faced seat available to prevent galling in
high cycle and/or high end pres-sure or abrasive
applications.

¢ V-Port or O-Ring resilient seats available to suit
specific applications.

¢ Precision machined stainless steel gate provides
superior seating capability.

e Stainless steel stem provides corrosion resistance.

¢ Flange drilling meets ANSI B16.5-150 LB
standards with all tapped holes and serrated
gasket faces.

e Full port ID.

¢ MSS SP-81 Stainless Steel, Bonnetless,

Flanged Knife Gate Valves.
e AWWA C520-10 Knife Gate Valves, 2in.—96in.




° LVC Figure 193
Bonneted Metal Seated

Knife Gate Valve

|
Materials of Construction
Model 193
1 Gate SS
2 Body SS H
3 Seat ss OFEN
4 Wiper UHMW %; H
5 Bonnet SS/CS ¥ 1  CLOSED
6 Packing TLSP*
7 Bolts SS STROKE
8 Gland SS
9 Stem SS !
10 Yoke SS 7
11 Stem Nut Bronze i//;///
G . -
12 Handwheel | DI !2 *ﬁ
*TLSP = TFE Lubricated Synthetic Packing. 1.D. RiF-
SS = Standard with 304 or 316 stainless steel. —t
Other alloys available.
Normally supplied with handwheel for manual operation, ]
but can be modified for chainwheel, bevel gear, fail safe
spring cylinder, electric motor, hydraulic or pneumatic \ \ 'd' DRILL & TAP
cylinder operator. '‘N'HOLES . .|
Dimensions (Inches) and Weights
Size 2 3 4 6 8 10 12 14 16 18 20 24
Face-to-Face F-F | 1-7/8 2 2 2-1/4 2-3/4 | 2-3/4 8 8 3-1/2 3-1/2 4-1/2 4-1/2
Flange OD oD 6 7-1/2 9 11 13-1/2 16 19 21 23-1/2 25 27-1/2 32
Bolt Circle BC | 4-3/4 6 7-1/2 9-1/2 | 11-83/4 [14-1/4 17 18-3/4 | 21-1/4 | 22-3/4 25 29-1/2
Flanged Raised Face| RF 3-5/8 5 6-3/16 | 8-1/2 | 10-5/8 [12-3/4 15 16-1/4 | 18-1/2 21 23 27-1/4
Inside Diameter ID 2 8 4 6 8 10 12 13-1/4 | 15-1/4 | 17-1/4 | 19-1/4 | 23-1/4
No. of Bolt Holes N 4 4 8 8 8 12 12 12 16 16 20 20
Hole D&T Size d |5/8"-11|5/8"-11 | 5/8"-11 | 3/4"-10 | 3/4"-10 | 7/8"-9| 7/8"-9 | 1"-8 1"'-8 |1-1/8"-7|1-1/8"-7 | 1-1/4"-7
C/L to Top-Closed |[H-CLS| 19 21-3/4 | 25-3/8 | 30-1/4 | 35-9/16 |41-3/8| 47-3/4 58 64 70-1/4 | 74-1/2 | 88-1/2
C/L to Top-Open [H-OPN| 21 25-1/4 | 29-7/8 37 44-1/8 |51-7/8| 61-1/2 | 72-1/4 | 80-1/2 | 88-1/4 | 94-1/4 | 112-1/4
Handwheel Dia. H/W 12 12 12 12 12 16 16 20 20 20 20 20
Weight - Ibs WT 39 64 75 109 160 251 295 335 470 740 990 1400
Stroke S 2-1/2 | 3-1/2 4-1/2 6-1/2 8-1/2 [10-1/2| 12-1/2 | 13-7/8 16 18 20-1/8 | 24-3/16

The trademarks, logos and service marks displayed in this document herein are the property of Henry Pratt Company, LLC,
its affiliates or other third parties. Products above marked with a section symbol (§) are subject to patents or patent applications.

For details, visit www.mwppat.com. [ ]
Copyright © 2016 Henry Pratt Company, LLC. All Rights Reserved. Mue“e' co'
Form 13250 9/2016 Reliable Connections’




PRATT" —

OPERATION AND MAINTENANCE MANUAL :

The LVC Fig 193 is a bonneted knife gate valve. It has either a metal to metal or a metal to o-ring seat.
In either case it is a unidirectional valve, meaning that there is a preferred seating direction. 4 rows of
packing are used to seal between the stem and the bonnet. Refer to the serial number tag for the
pressure rating of the valve. A wiper is used between the body and the bonnet to prevent particles from
migrating into the bonnet.

SHIPPING & STORAGE:

For shipment the valve will be in the closed position. Small valves (3", 4", and 6") may be shipped in
individual boxes. Larger valves and large quantities will be shipped on pallets, skids or in boxes, all of
which will require a forklift for moving. Storage should be in a clean dry environment such as a warehouse.

MAINTENANCE:

The only maintenance required on the Fig 193 knife gate valve are the packing and the lubrication of the
stem. The packing gland may require adjustment after installation, especially if the valve has been in
storage for a long period of time. When adjusting packing, tighten bolts on both sides evenly. Normally
just a small amount of tightening per bolt is required. Do not tighten the bolts more than is necessary to
stop the leaks.

Lubricate the stem nut and stem by using a grease gun on the grease fitting at the top of the yoke and apply
a small amount of grease to the stem threads.

Henry Pratt Company | 675 Mitchell Avenue | Woodland, WA 98674
0: 360-225-1230 | f: 360-225-1235 | henrypratt.com
Reliable Connections’ Our Brands: Mueller® | Pratt® | Milliken® | Hydro Gate®

Form 13212 r09/16



PRATT" —

Find the marking on the valve body or the top flange that says "SEAT SIDE". This is the downstream side of
the valve. Be sure to install the valve so that pressure enters the upstream side of the valve and flows out of
the downstream side of the valve. Failure to install the valve properly can result in damage to the valve gate.

Install the valve to the mating pipe flange using proper size bolts. See Chart 1 for bolt size. Bolt length is not
included on Chart 1 since different flanges will require different length bolts. It is very important to choose the
proper length of bolt for the bolt holes in the chest of the valve. These holes are bottom drilled and tapped
holes and in some cases contain less than a bolt diameter of threads. Be careful not to bottom out bolts in the
chest during installation. If necessary use washers to shorten the penetration of the bolt into the chest holes.
Chart 2 gives recommended bolt torques to be used during installation, however, depending on the type of
gaskets being used the required torques may be higher or lower. Use the cross torque pattern method for
tightening the bolts. Mating flanges must be parallel and true with each other and the valve. Do not use the
valve to pull together or force apart the two mating pipes.

After installation, open and close the valve at least once to assure smooth operation,

CHART 1 CHART 2
VALVE BOLT NUMBER VALVE RECOMMENDED
SIZE SIZE OF BOLTS SIZE TIGHTENING TORQUE
(IN) (IN) (IN) (FT-LBS)

3" 5/8-11 4

2"-3" 55 +/-5
4" 5/8-11 8
6" 3/4-10 8 48" 65 +/-5
8" 3/4-10 8 10"-12" 110 +/- 10
10" 7/8-9 12 14"-16" 135 +/- 10
12" 7/8-9 12

18"-24" 150 +/- 10
14" 1-8 12
16" 18 16 30" 200 +/- 10
18" 1-1/8-7 16 36"-48" 250 +/- 10
20" 1-1/8-7 20
24" 1-1/4-7 20
30" 1-1/4-7 28
36" 1-1/2-6 32
42" 1-1/2-6 36
48" 1-1/2-6 44
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O-RING REPLACEMENT PROCEDURE FOR FIGURE 193
BONNETED KNIFE GATE VALVE

NOTE: TO CHANGE THE O-RING SEAT SEAL, ACCESS TO THE VALVE SEAT IS REQUIRED EITHER
BY REMOVING THE VALVE FROM THE LINE OR BY ACCESS TO THE VALVE SEAT IN THE LINE.

=

Stroke the valve to the full open position.

2. Loosen the bonnet bolts enough so that when the bonnet is raised the gate will clear the top of the
seat as indicated in the next step.

3. Lift the bonnet up until the tip of the gate clears the top edge of the O-ring groove in the seat.

4. Place supports between the bonnet flange and the body flange to hold the bonnet in this position
during the removal and installation of the O-ring.

5. Remove old O-ring and scrape out any residue that has accumulated in the O-ring groove in the
seat. Be sure the O-ring groove is completely cleaned out before proceeding.

6. Install the new O-ring as follows:

a. Note that the new O-ring diameter is somewhat smaller than the O-ring groove diameter. This
allows the O-ring to be slightly stretched when it is installed in the groove. Lubricate the groove
with some light oil. The O-ring will have a bonded joint. Be sure the joint is installed at about the
6:00 o’clock position.

b. Push an approximate 1" to 2” section of the O-ring into the groove at the 12:00 o’clock
position. The groove is a dovetail shape so it is wider at the bottom of the groove than at the
top. The O-ring may be a little tight at the top.

c. Gently stretch out the O-ring, and find the point on the O-ring that is exactly one half the
distances from the 12:00 o’clock position. Push an approximate 1” to 2" of that part of the O-ring
into the groove at the 6:00 o’clock position. Be sure that there are equal lengths of the O-ring
between 12:00 and 6:00 o’clock positions, on both sides.

d. Now do the same at the 3:00 o’clock positions and then at the 9:00 o’clock position, always being
sure that the lengths are equal on both sides of the points where the O-ring is pushed into the
seat.

e. Keep doing this by pushing the O-ring into the groove half way between the two points where the
O-ring as already been installed until you get to the point where the entire O-ring is installed into
the groove.

f. After the O-ring has been completely installed in the groove, check that it is evenly distributed in
the groove. If there are places where the O-ring seems to be thicker than in others, then using
something like a smooth round piece of wood or plastic, even out the inconsistencies.

g. Lubricate the face of the seat and the O-ring with silicone grease.
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7. Lower the bonnet into place. Note: as you lower the bonnet, be sure the tip of the gate moves over
the top of the O-ring without damaging it. It may be necessary to pry the gate away from the seat
while the bonnet is being lowered.

8. Loosely snug up the bonnet bolts.

9. Operate the gate into the closed position. For the last 1" to 2", use the handwheel on the operator
rather than the electric power. Be sure the gate contacts the wedges at the bottom of the valve and is
pushed tight against the seat.

10. Using 3 to 4, wood wedges, at the top of the port of the valve, (10:00 to 2:00 o’clock positions),
drive the wedges between the gate and the body. This is on the BACK SIDE of the gate — on the
side OPPOSITE the seat. Drive the wedges in until they push the gate tight into the seat.

11. Loosen the bonnet bolts to finger tight. Using a piece of flat bar, pound the UHMWPE wiper, (located
between the bonnet flange raised face and the body raised face), against the gate from the same side
of the valve that the wooden wedges are in. Snug up the bonnet bolts with a wrench.

12. Using the handwheel, move the gate open about %2” to 1” to pull the gate out of the wedges. Note:
the stem has a %" pitch and a %" lead so about one complete turn of the stem nut will lift the gate
about ¥2”.

13. Tighten the bonnet bolts on the seat side of the bonnet to 100-foot pounds. Start tightening from
the bolt in the center of the bonnet, alternately to the outside.

14. Then tighten the bonnet bolts on the other side of the bonnet to 100-foot pounds. Again, start
tightening from the bolts in the center of the bonnet, alternately to the outside.

15. Now tighten all of the bonnet bolts to 200-foot pounds suing the cross torque method.

16. Remove the wood wedges. They may have already dropped out. If so, that is fine.

17. Operate the valve several times and check that the O-ring has remained in position.

Henry Pratt Company | 675 Mitchell Avenue | Woodland, WA 98674
0: 360-225-1230 | f: 360-225-1235 | henrypratt.com

Reliable Connections’ Our Brands: Mueller® | Pratt® | Milliken® | Hydro Gate®

Form 13212 r09/16



REPLACEMENT PACKING PROCEDURE

WITH NO PRESSURE IN VALVE:

1 Confirm that there is no line pressure or head on the valve.

2 Remove packing gland nuts and bolts.

3 Pull up the packing gland up to expose the packing.

4. Using a packing hook, (or screw driver), remove all the old packing.

5 Carefully clean the packing box.

8 Using a pre-cut packing kit, insert packing one row at a time into packing box. Tap down each row
of packing into place using a flat bar tool. Packing joints should be located 180° apart.

9. Pull packing gland down and tighten nuts and bolts using cross torque method.
DO NOT OVERTIGHTEN

10. Bring valve up to working pressure and tighten the packing gland just enough to stop any leaks or

drips. Over tightening of the gland will result in reduced packing life.

TROUBLE SHOOTING PROCEDURE

1) LEAKAGE FROM STEM PACKING: SOLUTION:
Tighten the two packing gland bolts/nuts evenly and slowly. Usually only 1/8 to
Y. turn on the bolts/nuts will stop the leakage. Only tighten bolts/nuts enough to stop the
leak.

2) SEAT LEAKAGE: SOLUTION:
The gate may not be completely closed due to an obstruction between the gate and the seat.
Open the gate to ¥ open and then close to fully closed position. Check for seat leakage.

3) VALVE DIFFICULT TO OPERATE SOLUTION:
a. Lubricate stem and stem nut. Check for improvement.
b. Loosen packing gland bolts a small amount (hot enough to cause a leak around the stem
packing). Check for improvement.
c. If problem persists consult the factory.
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HEAVY DUTY
HYDRAULIC
CYLINDERS

Bore size: 1 1/2” - 14”
3,000 PSI (20.5 MPA)
N.F.P.A. Interchangeable




HEAVY DUTY
HYDRAULIC CYLINDERS

CONSTRUCTION

The HP 3000 series hydraulic cylinders are designed to operate in the most demanding conditions at nominal pressures of 3,000 psi. The cylinders
are available in bore sizes ranging from 1 1/2” to 14” in 18 different N.F.P.A. mountings. They are perfectly interchangeable with any other cylinders
in the same product category. Consult factory for larger bores.

The materials used to manufacture RDC Controle Ltée cylinders are selected from the best quality available. The HP 3000 series components are
manufactured with the latest sophisticated precision equipment. Each cylinder is assembled and individually tested under strict quality conditions.

HEADANDCAP M CUSHION PLUNGER
_ M CUSHIONSEALS (OPTIONAL)
Numerically controlled ma- (OPTIONAL)

chined from hot rolled steel

plates ASTM A36 or better.

BARREL SEAL £

A teflon seal provides a extru-
sion-proof and positive leak
tight seal. Also available in
fluorocarbon (viton) for higher
temperatures.

Made from mild steel, the plunger is free floating
Provides deceleration and for proper centering and consistent alignment. A
helps eliminate shock. stepped sleeve cushion design provides superior

cycling rates and increased performance in re-
ducing hydraulic shock. 9 GLAND BUSHING
: PORTS P Made of SAE 660 bronze, the gland

SAE standard, NPT and CYLINDERB ARREL bushing is designed to provide maxi-

) : mum support to the piston rod, pro-
QIR RIS A Extra heavy wall steel tubing with tect rod against side load and resist
a highly polished interior, honed to wear. The gland is easily removed
a micro finish surface, provides low and permits seal and wiper replace-
friction and long seal life. ment without dismantling the cylin-
der tie rods in most of our N.F.P.A.
mountings.

e /.

It consists of a bi-directional seal

()
and wear band filled with particles
of glass and bronze for smoother 4 TIERODANDNUTS
piston operation and high lateral High strength, made from 100,000

forces. It eliminates metal-to-metal PSI minimum yield steel along with
contact and prevents the possibility Grade 8 zinc plated steel nuts for
of scoring expensive barrel tubing. corrosion resistance.

The piston’s perfect seal minimizes
stroke friction and prevents piston ROD WIPER °
by-pass. Consult factory for other _ Prevents dust and other contami-
R O
sealing arrangement per your ap- SEALSANDPACKINGS nants from entering into the cylinder

plication. The sealing of the piston rod is assured as well as a back-up rod seal. Stan- PisTON ROD S
by a double urethane lip-seal. These dard material is polyurethane. It can

standard seals can resist temperatures be replaced by fluorocarbon (viton)  High yield strength alloy steel rod,

P| STON 4 ranging from -34°C to 80°C (-30°F to for higher temperature applications.  hard chrome-plated, and polished

180°F). Fluorocarbon (viton) seals and A heavy duty urethane rod scraper to 10 RMS finish. Solidly screwed

Standard extra heavy duty cast iron packings are available for temperatures or metalic scraper is also available into the piston and firmly retained by
piston designed to withstand high up to 250°C (450°F). Low temperature for severe applications. an anaerobic adhesive. The O-ring
lateral forces. The one piece design seals option to -50°C (-58°F). assures a leak tight seal between
provides maximum strength, reliabil- the piston and the piston rod. Stain-
ity and extended piston life. less steel 316 and 17-4 PH chrome

plated rods also available.
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IES HYDRAULIC CYLINDERS

FEATURES

Type

Construction
Operating pressure
Operating temperature
Standard bore size
Standard rods

Stroke

Cushions

Basic forms

High pressure hydraulic cylinder conformed to N.F.P.A. specifications and ANSI B93.15-1981.

Square steel head and cap, steel barrel tubing with polished i.d., tie rod assembled, removable bronze cartridge type gland bushing.
3000 PSI (restrictions on some mountings).

-30°C to 80°C (-30°F to 180°F). Up to 250°C (450°F) for viton seals. Low temperature seals also available.

9 bore sizes from 1 1/2” to 8. Larger bore sizes to 14”. Consult factory for dimensions.
5/8”,1”,13/8",13/4",2",21/2",3",31/2",4",4 1/2", 5", 5 1/2" *.

All increments up to 120™*.

Both cushions are optional and are available at either one end or both ends. End of stroke cushioning is fully adjustable.

* Other dimensions available on request.

DETA(
USHIN
RD CONFIGURATION

P.4 P.4
Please refer
CHABLE ROUND DETACHABLE SQUARE FIXED SQUARE BUSHING to chart below
BUSHING BUSHING .
CF CONFIGURATION to determine

CD CONFIGURATION
adequate

configuration

18 Standard mounting styles

S

(521122
Most mounting styles are

also available in double
rod cylinders.

X2 CD |CD

X3 CF | CF

CF|CF|CF|CF|CF|CF|CF|CF|RD|RD|CF |RD|RD|RD | CF [RD|RD RD |CF |RD RD |RD |RD |RD |RD |RD |ND

CD : The gland bushing is maintained by a detachable square plate.
CF : The gland bushing is maintained by a fixed square plate.

RD : The gland bushing is maintained by a detachable round plate.



HEAVY DUTY
HYDRAULIC CYLINDERS

BASIC CYLINDER

A0 mounting

ZB +sTROKE — ™
p v Bushing Configuration
+ STROKE (See chart on page 3)
LB +sTrokE F = E E
(SQ.) (SQ.)
EE (sAp Vv
Bl 1
T P

SIZE [ROD DIA.
1 *psTD. | 1.124 : /a 1 2 6 1/, | SAE-10| 3 3 1 3 5 7
e 17| 1.499 * 1 13 | 23 | 638 212 /8 | 134 | 112 s | 45/8 | 278
1”sD. | 1.499 @ 1/4 13/8 23/s 61/ i E b ; " 5 .
2 13/s 1.999 * 33 15/ 2508 634 3 SAE-10 /8 134 | 112 /2 45/ | 278
1”smD. | 1.499 o 1/4 13/s 238 65/8
212 | 13 | 1999 | = s | 1%s | 2% | 67/s | 31/ |SAE-10 S | 134 | 112 | 2 | 434 | 3
13/4 2.374 1/ 17/s 27/8 7 /8
13/8stD.| 1.999 o 1/a 15/8 23/s 73/
3Va | 13 | 2374 2 38 17/s 3 8 41/ |SAE-12| 3/a 2 1 3/4 5/8 51 | 314
27 2.624 S 3/8 2 3/ 81/
13/astD.| 2.374 4 1/a 17/8 3 85/16
4 2 2.624 | 41/4 14 2 318 | 87he 5 |SAE-12| 7/8 2 134 | Mhe | 53/ | 33
21/ 3.124 * 3/s 21/a 33 | 81116
2”stD. | 2.624 | 41/4 1/ 2 38 | 936
21 | 3.124 | 4116 3/8 21/a 33 | 97he 1 : 7 3 15 1 1
> 37 | 3749 | 5% | % | 2y | 3% | o7he | © 2 SAETZ TR | 2 | T Bhe | 614 404
31/ 4.249 * 3/8 21/4 33/s 9716

21/2stD.| 3.124 | 416 1/4 21/4 31/ 105/8

37 3.749 53/8 1/4 21/a 314 105/8
6 32 | 4249 | 574 Va 21 31, | 1056 | 7 /2 |SAE-16/ 1 21/4 | 214 1 738 | 478
*

4" 4.749 1/4 21/a 31h 105/8
3”stD. | 3.749 53/8 1/4 21/a 33/a 1178
31/ 4.249 57/8 3/8 21/4 33/a 1178
7 Ve 4729 | 63 s 214 334 17 8 12 |SAE-20| 1 234 | 234 | 118 | 812 | 5112
41/ 5.249 < i3 21/a 33/a 1178
3lpsm.| 4.249 | 57 1/a 21/a 378 13
4" 4.749 63/ 3/8 21/a 378 13
8 4 | 5249 | 7% M 21 378 13 9 1> |SAE-24| 1 3 3 14 | 912 | 61/4
57 5.749 & 1 21/4 37/s 13

*Refer tp specific mounting configuration

4
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PISTON ROD END STYLES

RDC Contrdl Ltée offers 8 different standard piston rod end models.

_NA
DIA.

—l ¢ t
—=l \%

End style #0

Straight rod

,,,,,,, e
B DIA. 7%
| ST
e I I V7

~——A— C ‘l;

KK
== v
End style #1

Small male rod end

B DIA.

@c

PAHC#
i

End style #2
Intermediate male rod end

[ DIA.
N
B DIA. % MM
F Mo,
,,,,,,, RV
A—=l C |~
PP
— v
End style #3

Full male rod end

End style #4
Female rod end

Dimension chart

_NA

i

|

|

|

|
i
]

|

DIA.

B DIA.

|

|

|

|

|

Tl
L]

1

A

j 0
1

KK

End style #5

Studded rod end

_NA
DIA.

w7
fffffff =
B DIA. il MM
7777777 T =
B RV l
A C =
CHOICE | L=y
End style #6

Metric rod end

116" /%; u

X45

f——AC —~

=— VREF.

End style #7
Shoulder rod end

5/8" a7 | 11247 | 3fgr | V2 20| 5818 | 7/16-20 | 9f6n 5/8” 14 3/8" 11/8"
17 1187 | 1.4997 | v | 78 14 1 14| 316 | 15pen | 15/16" 3/8" Me” | 1172
13/ | 158" | 1.999” | 57 | 1WA 121138020 10415067 | 116" | 38" 78" 13/4”
V37 |27 | 23747 | e | VIEAA2INMN2 IR e | 1506 | 12 | 18" | 2
27| 204 | 2.6247 | 7fgr (V3121 2502 (TR aspe” | 11 e” | S/ | 13/8” | 258"
217 |3 | 3azar | 17 | 2140221212 1TB12 | o 3er | 15t | 3ar | 134 | 31
3" 3127 | 37497 | v | 23-02) 3020 (218021 5 7jgr | 2 7hen | 7fe" | 27/4” | 3 5/8”
312 | 32 | 42497 | 17 [3VAL12\3NRLA2I 202121 3387 | 216" |17 | 212" | 438"
4" 47 | 47497 | 17 | 33aL12) 4-02 ) 35020 377 | 216" |17 3" 41/
415" | 41/ | 5.249” 1 4 1L/J4N-F12 4 162N-F12 3 1l/J4N-F12 438" | 33/16” | 110" | 312" | 51/s”
5" 57| 57497 | 1 [A3RL120 5.2 132020 4778 | 33016” | 112" | 378" | 538
512" | 5127 | 6249”7 | 17 [SVA121512-02 1 412 5387 | 315067 | 17/8" | 438" | 61/a”

RDC Contréle Ltée can also manufacture a piston rod end adapted to customer
specifications through a detailed sketch. In this case, we will use #8 for the
female special and #9 for the male special end styles
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RECTANGULAR HEAD OR CAP MOUNTINGS

BORE MM

NFPA
ME5

size |roboial RO WF Z) FB R TF UF
5/6sTD. | 2 3/8 1 5 5/8
1 7 7 1
112 1 5 Zg 1 ;;8 6 16 1.63 3 7he 4 1/a
17sTD. | 25/8 13/8 6 9 1 1
2 1 3/8 3 5/8 1 5/8 6 1/4 /16 2.05 4 /8 5 /8 ﬁ}j
1”7 STD 2 5/ 138 61/8 * R
21/ 138 358 | 158 638 916 | 2.55 458 | 55 QJ
1 3/a 378 17/s 6 5/8 N\ FB
13/8sTD.| 3 5/8 15/8 7 /8 p +STROKE (4) HOLES
3Va | 13 | 378 | 178 | 738 | 1he | 3.25 576 | 718 SEEDM 2B P
2 44 2 71/ E5 — Rectangular head mounting
1 3/astD. 4 17/8 7 5/8
4 2" 4 1/ 2 7 3/4 he | 3.82 6 3/8 7 5/8
21p 4 11)6 2 1/a 8
2”sD. | 4 1/a 2 8 1/a
212 | 41lhe | 21/ | 81) 15 3 3 E
5 37 5 3/8 9 1/4 8 1/2 /16 4.95 8 /16 9 /4 ME6
31h 57/ 21/a 812
21psn.| 416 | 21/4 9 5/ - U -
3" 53 | 214 | 938 1 7 1 —
6 51 37 | ais | o | 116|573 | 97k | 114 JB - {\97
4” 6 3/8 2 /a 95/8 | !
3” ?}D. 5 353 2 154 10 3;4 - f—— R
31/ 57/8 21/4 | 1034 3 5 5 | _
7 g 6 s 215 103 | ! /16 | 6.58 105/8 | 1258 |
41p 71/ 2 /4 10 3/a F8
31pst. 576 | 21a | 11% o R“"”:”‘“S | i
w 3 3 — Rectangular cap mountin
5 ?@ géj H 352 15016 | 750 | 111316 14 glar cap g
5" 8 | 2Ma | 11%

DIFFERENT OPTIONS AVAILABLE

The HP Series hydraulic cylinders offered by RDC Contréle Ltée can be adapted to accept a wide range of options and accessories to meet your
specific needs. Please contact our customer service department for more details on the options mentioned below or about other special applications.

OPTIONS

- Multi-stage cylinder
(Duplex, Tandem)

- Double rod cylinder

- Spring return cylinder

- Water operated cylinder
(A.W.W.A.)

- Stroke adjustment device

- Stainless Steel piston rod
#17-4PH

- Protective rod boot

- Piston rod scraper

- High temperature seals
- NPT, BST ports

ACCESSORIES

- Mounting accessories
(see page 16)

- Self-alignment rod
coupler

- Manual control valve

- Solenoid valve

- Flow control

- Proximity switch

- Limit switch

- Position transducer
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FLANGE MOUNTINGS

SIZE |ROD DIA. WF ZF F FB R TF UF . MF1

5/8 STD. 1 6
11 - % 6% | he | 1.63 | 37h6 | 4/ “Fr f”ﬂ
17sD. | 138 | 658 s N ; 1 . =) SN
2 T3 T 156 | 67 /s /ie | 2.05 | 418 | 51/ qf‘ 1 . "4} = SN
1”7 sTD 13/8 6 3/4 = H H R
21/ 138 15/8 7 5/8 916 2.55 4 5/8 5 5/8 a -t & N YA
13/4 17/8 7 /a I J -
13/8stD.| 15/8 778 »‘ WF |=— ZﬂFB
3 /s 13/4 17/8 81/8 3/a /16 3.25 57/8 7 /8 (4) HOLES
/2 2/ 8 154
13/asmD.| 17/8 81h )
4 57 5 855 71 1116 3.82 6 s 7 56 F1 - Head end rectangular flange

21h 2 1/a 87/

2" STD. 2 91/s
21/ 2 /4 9 38
5 37 2 1/4 9 3/8 7/8 15/16 4.95 8 3/16 9 3/4

310 21/a 938 UF
21psm.| 214 | 1058 [ TF 4,‘
37 | 27/a | 105 : , : -
6 31} 27/ | 1058 1 116 | 573 | 97he | 11 /4 ? &
4" 214 | 10 s LA I N i
37so. | 24 | 1134 I PA &)
1 L 3 =0
7 2kl 2 LUloe] 136 | 658 | 1055 | 125 o
4 2 1/ 11 3/a of B ‘ + STROKE
41h 2 /4 11 3/4 (4) HOLES ‘ 2 ‘
31psD.| 24 | 12 3/a
8 47 204 | 1234 1 1506 750 |11 1316 14 F2 - Cap end rectangular flange

41h 2 /4 12 3/4
5” 2 1/4 12 3/a

NFPA
MF5

Flange mountings - pressure use restrictions 5 l

N
The F1 and F5 flanges are susceptible to bending during stroke extention if M) L :’{
used under very high pressures. The same restrictions for F2 and F6 mount- 2 . |
ings are applied during stroke retraction and must be used with caution. Refer W
to restriction chart below. The E5 and E6 mountings are strongly recommend- £
ed for applications of 3,000 PSI. aF)BHOLES

Pressure use restrictions chart (PSI)
BORE F1 F5 F2 Fé6 F5 - Head end square flange
SIZE EXTENSION EXTENSION EXTENSION | RETRACTION

11 2000 3000 3000 3000
2 2000 3000 3000 3000 UF
TF
21h 2000 3000 2800 3000 ]
ERES
34 1800 3000 2500 2800 e | x4
R A’7’7T7’73
4 1500 2500 2200 2500
.
5 1200 2200 2000 2200 P | &
L ofFB ZF* STROKE |
6 1000 2000 1800 2000 (@ HOLES
7 800 1500 1200 1800
F6 - Cap end square flange
8 800 1500 1200 1800
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EXTENDED TIE ROD MOUNTINGS

7) + STROKE

X1 - Both ends extended tie rods

SP5RG
(e

NFPA
MX1

o

NFPA
MX2

1l

ZJ < sTRoKE

DD

X3 - Head end extended tie rods

SPSEN

W

BORE MM
sizé |ropDIA| W WE /4] s 21 i e
5/8 STD. 5/8 1 5 5/8
1 3 3 3
112 17 1 T3% 6 138 /8- 24 /8 1.63
1”7 STD. 3/4 13/8 6 13 1 5
2 T3 1 156 6 1a 11316 | 1/2-20 /8 2.05
1” STD. 3/4 13/8 61/8
21/ 13/8 1 15/8 638 | 11316 | 12-20 5/8 2.55
13/4 11/4 17/8 6 5/8
13/8 7/8 15/8 7 /8
3 1/4 13/a 11/8 17/8 7 38 2516 | 5/8-18 3/4 3.25
2 11/4 2 71/
1 3/4sTD. 1 17/8 7 5/8
4 2 11/8 2 7 3/a 2516 | 5/8-18 /8 3.82
2 1) 13/8 2 1/a 8
2" 11/8 2 8 1/a
21p 13/8 2 /4 81/ 3 7 7
5 37 1 3/8 2 1/4 8 1/2 3 /16 /8- 14 /8 4.95
31p 13/8 2 /4 81/
2 1h. 11/4 2 1/a 9 5/8
3” 11/ 2 1/a 9 /8 5
6 31/2 —|-|/4 21/4 95/8 3 /8 1-14 1 5.73
4" 11/4 2 1/a 9 5/8
3” STD. 2 1/a - 10 3/a
31p 2 /4 - 10 3/4 1 1
7 4" 2/ N 10 3a 418 |11/8-12 6.58
41) 2 /4 - 10 3/4
31sm.| 2 1/a - 11 3/a
4" 21/a - 1134 : :
8* A o - T3] 42 [1a-12 7.50
5” 2 /4 - 11 3/4

* Comes withou front flange: BB and W measured from head
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SIDE BASE MOUNTINGS

BORE

MM

SIZE |ROD DIA. XS LH SB SS ST SW TS us
1 5BSTD. | 138 | 11/4| 7he | 378 | 2 | 3 |31/a| 4
L S A
4 7
2 11 53}8D’ ;152 172 | %e | 358 | 34 | 12 | 4 5
1”7smD. | 2 116
21p 138 | 2516 | 13/a| 1316 | 33/8| 1 Mhe | 47/8 | 6 1/a
13/ |2%e
1 3/8sTD.| 2 5/16
3 /4 134 [2%e6 | 21/ | 1316 | 41/8 1 Mhe | 57/8 | 71/4
2”7 216
13/asTD.| 2 3/a
4 27 278 | 212 | 1Vhe| 4 | 114 | 7/8 | 634|812
212 | 318
2" smD. | 278
5 231/,/2 gzg 3Va | 16| 412 11/4| 7/8 | 81a| 10
312 |31/
2 1/sm.| 338
6 3 3B 33 [ qspe 5 s | 12| 118 | 93| 12
312 [ 338
4” 3 38
3”sD. | 3 5/8
7 341,,/2 gg;g 4 | 1%6 | 534 | 13/4| 138 |11 1/4 14
41p | 350
31/2smD.| 358
8 47 13 43, | 196 | 634 | 134| 136 12 14| 15
41/ | 358
5” 358

Thrust key for side base mountings (optional)

It is recommended to use a thrust key for side base mountings (S2, S4 and S7) to
avoid any shear stress force on the mounting bolts.

e

////////////////i[

KD

Sw SU Sy
g _* STROKE

$2 - Side lugs mounting

BORE KW KD

e | S

112 312 3/16
2-21) .562 5he

3 1/a .687 3/8

4-5 .812 716
6-7-8 937 1/2




3@@@ HEAVY DUTY

SERIES  HYDRAULIC CYLINDERS

SIDE BASE MOUNTINGS (contq)

BORE
SIZE
11/ 5/815,TD' 2§/8 3 |3fs-16| 3/a | 278 | 114
17sTD. | 238
4 NFPA 2 138 | 25 | '116 |V2-13| e | 27/ | 11)2
MS4 171D, | 238
212 [13ssm.| 2% | 14 |5-11/156| 3 |13
134 | 278

314 13/a 3 /16 |3/4-10| 112 | 312 | 21/a

>

Y 1 TH 4 27 | 3% | Mhe | 1-8 | 26| 3% | 2h

=D 215 | 3%
ﬂ? L [ 7 STD. 3;/8
) HOﬂLEST U 5 23,,/2 332 1 1-8 |21516| 4 1/4 | 3 1/a
312 | 338
. . 2 1sm.| 372
S4 - Side tapped holes mounting . 3 31| 1 s 9 5| 50 | 2 97
312 | 31k )
4” 3 ]/2
3”stD. | 313/16
1 13
7 33N 1 s (1126 334 | 578 | 44

47 |36 | 14y |11 1 5 3
8 215 35500 172 |112-6| 41/4 | 658 | 4 3/4
5” 315/16

BORE | MM ‘ XE | GH | BB | EL

SIZE |ROD DIA.

11 |8SDL 62 | 1y | 7p6 | 7 | s | Y | 7/ | 1.63 | 6

17 6 7/8
2 138 |7 3//1166 112 | %6 | 1516 | 1/2 | 13he | 15h6 | 2.05 | 7 1/8 MS7

212 | 136 [ 756 134 %6 | 15he | 12 | 13he | 1546 | 2.55 | 7 1/a E RIS ‘
13/4 | 758 ﬂF
13/gstD.| 8 /4 r
37/ 13 [ 81 | 21/a| e | 18| 56 | 11/ | 114 | 3.25| 81/ m .
2" 85! ! 1 ! ‘ {r {‘ 1 ¢+ g+t — 0
13/asTD.| 8 3/4 \l‘ J | |
4 27 | 87s | 212 | e | 18| 58 | 1146 | 11/4|3.82|87s [T i it
212 191/ o L E T
2”7 sTD. | 934 EO S *STROKE R
5 212 L 10 L3y | 1spe | 112 | Y | 1706|112 | 4.95 |10 18 oEB
3 10 : (4) HOLES
31/ 10 .
2 1/stD.| 11 5/8 S7 - End lugs mounting
37 11| 55 1 el 7 5 3 3
6 315 (115 374 | 1he 116 7fs | 13/ | 134 | 5.73 |11 4
4" 11 5/8

Not available in 7" and 8” bore sizes

10



mfﬁ@@@
SERIES

HEAVY DUTY

HYDRAULIC CYLINDERS

DOUBLE ROD CYLINDERS

Basic dimensions
“CD” Configuration

M + (2X) STROKE

_lWF LD = STROKE WF
+ STROKE

I I

T T
| tad [
€ | Fi

e ==
By T

G and WF Dimensions; Refer to
basic mounting on page 5.

For other dimensions refer to ]

charts on page 7 to 14.

i
aul
.

“RD” Configuration

ZM __+(2X) STROKE

ol e

7L + STROKE
WF F1D
E5D S2D
| |
= HTB B e [P
E%% fffff L [ =1 =5 | efe——— ==
J SeEE REl & I B
. I
+ 2X STROKE (EXT.)
WP ZR —Sroke (RET) ' % FL J XS L SV &J
7R + 2X STROKE (EXT.)
! + STROKE (RET)
70+ STROKE XU £STROKE S7D
W F
h. tr h y Iy
Flote g - [EE R =R
EHH e —— . efH o} ———1 ==
EE? XR + 2X STROKE (EXT.) EK II]
_F L + STROKE (RET)
Li SU 4—1
BB f=—
F1D X1D
MOUNTING ALL 5D E5D S7D S2D T1D X3D
BORE MM +STROKE + STROKE N gTZRéKE + STROKE + STROKE + STROKE + STROKE + STROKE + STROKE + STROKE
SIZE | ROD DIA. LD 7L M ZR ZG SU XU SV XR Z0
115 5/8STD.| 47/8 65/8 67/s 61/4 57/s 738 7 /8 41/g 5 61/4
1”7 47/8 7 7 5/8 65/8 61/2 7 3/8 71k 41/8 53/8 65/8
2 1”smD.| 47/ 73 758 67/8 6 /4 8 71316 | 378 53/ 67/s
13/8 47/8 7 5/8 81/8 7 /8 61/ 8 81/16 378 55/8 7 /8
17 STD. 5 71/ 7 3/a 7 638 818 | 7156 | 35 51/ 7
21 138 5 7 3/a 8 1/a 7 /4 65/8 81/s 83/16 35/g 5 3/4 an
1 3/4 5 8 83/4 71h 67/8 81/8 87/16 35/8 6 71h
13/8sTD. 534 83/a 9 81/8 7 3/8 91h 9 1/a 43/ 63/8 81/8
3 /4 1 3/4 53/a 9 91h 838 75/8 91h 91h 43/ 65/8 83/8
2" 53/a 91/8 9 3/a 81) 7 3/a 91h 95/8 43/ 63/a 81h
13/astD, 6 896 934 83/4 778 10 97/8 4 1/a 67/8 83/a
4 2" 6 8116 10 878 8 10 10 41/a 7 87/8
21h 6 91316 | 101/ 91/8 81/a 10 10 /4 41/4 7 1/a 91/8
2" sTD.| 61/ 9716 101/ 938 81h 1M 4 | 117 434 71h 93/8
5 21p 612 | 911/16 11 95/8 83/4 11 | 128 4 34 7 3/4 95/8
3” 61/ 9 11/16 11 95/8 83/4 11 /4 121/8 4 3/a 7 3/a 95/8
312 | 612 | 10%e 11 95/8 83/4 1 a | 1218 | 43/ 7 3/4 95/8
2 1pstD. 73/ 10568 | 117/8 | 105/8 95/8 123/4 | 11516 | 518 81h 1058
6 3” 7 38 105/ 117/8 10 5/8 95/8 123/a | 11546 51/s 81/ 10 5/8
31h 7 3/8 10568 | 117/8 | 105/8 95/8 1234 | 1156 | 51/8 81) 10 5/8
4" 738 1158 | 117/8 | 105/8 95/8 123/4 | 11516 | 51/8 81) 105/8
3”stD.| 810 117/8 13 11 3/4 10 3/a N/D N/D 53/4 93/ 11 3/a
7 31hH 8 1) 117/8 13 113/4 | 103/a N/D N/D 53/4 938 113/4
4” 81/ 117/8 13 11 3/4 10 3/a N/D N/D 53/4 93/ 11 3/a
41ph 81/ 127/8 13 1134 | 103/a N/D N/D 5 3/4 93/8 11 3/a
31/smDl 912 13 14 12 3/4 11 3/a N/D N/D 63/4 10 /4 12 3/a
8 4” 91h 13 14 1234 | 113/a N/D N/D 63/4 1014 | 123/a
4 1) 91h 13 14 12 3/a 11 3/a N/D N/D 6 3/4 10 /4 12 3/a
5” 91h 14 14 12 3/4 11 3/a N/D N/D 6 3/a 10 1/4 12 3/a

11



21000 HEAVY DUTY

SERIES  HYDRAULIC CYLINDERS

TRUNNION MOUNTINGS

BORE MM +.000
SIZE ROD DIA. XG X] E TD -.002 TL Ut

5/8 STD. 17/8 478

1 1/2 17 2 ]/4 5 1/4 2 1/2 1.000 1 4 1/2
17stD. | 2 1/a 51/4 3 3
2 1 3/8 2 ]/2 5 1/2 3 1375 1 /8 5 /4

1”7smD. | 2 1/a 53/8
21/ 13/8 2 1h 5 5/8 312 1.375 13/8 6 1/a

13/4 2 3a 57/8
13/8sTD.| 25/8 6 1/a

31 | 134 | 278 | 612 | 410 | 1.750 | 134 8
2" 3 6 5/
13/astD.| 27/8 6 3/a
4 2" 3 67/s 5 1.750 | 13/ | g
21/ 3 1/4 7/
2" STD. 3 7 38

21p 31/a 7 5/8
3” 31/a 7 5/8
MT2 31p 31/ 7 5/8
2 12sD.| 338 8 3/8
3” 338 838
31/ 338 8 3/8
4" 338 8 3/8
3”sm. | 35/ 9 3/8

- 1 5 3
T 7 312 3% | 9B | g4y | 2500 | 272 | 131
XJ + COURSE

612 | 1.750 | 13/4 10

712 | 2.000 2 11 1)

T

oTD

?J‘

4” 358 9 3/8

41/ 3 5/8 9 3/8

31f2stD.| 334 | 1014
4" 33 101

T2 - Cap end trunnion mounting 8 41/ 3 352 10 152 91/2 3.000 3 15 1/2

5” 3 3/a 10 /4

INTERMEDIATE TRUNNION MOUNTING

5/8STD. | 3 76
11 B3 M 1000 1 | 3 (1] 5 |3
1”stD. |3 15/16
2 136 |4 3//16 1.375/13/8 | 312|112 |61/a|45/8
1”sTD. |3 15416 T4 NFPA
21/ 13/ |4316(1.375(13/8| 4 |11/263/4|47/s MT4
;/3/4 4]7]//16
13/8stD.|4 11/16
314 | 13 4115//16 1750 13| 5 | 2 | 812 5136 Twr UM
2" 5 1/16 1
1 3/astD.|4 15/16 R==:
4 2" |[51h6/1.750| 13/4 | 51/2| 2 9 |63s qm |
212 15506 /an\ E 2 T uw
27 sTD. | 5 /16 S \ ; T
215 |55/16 3 1 = e 5
5 31,} 55761750 13/a| 7 2 (1012 77/8 ==
312 |55/16 . 3
2 151D, 6 1/16 e Sl Y
6 3°_1616 2 (812 3 |1272] 10 , , ,
314 |6 1/16|2-000 T4 - Intermediate trunnion mounting
4" 6 /16 * Customer must specify the XI dimension when ordering.
37 %}'D 6 376
312 1696 1 3 3 1
7 4 6% 2500 212|193 | 3 [1434)111)
412 1696
3 12sm.| 7 e
4" |7 1/e 1 3
8 415 [714e]3000] 3 | 11 | 312] 17 133
5" 7 /e

12



S @Q@ HEAVY DUTY

IES HYDRAULIC CYLINDERS

CLEVIS MOUNTINGS

NFPA
il
N 7
I == S "R« | I .
JCBL + STROKE |
P1 - Fixed clevis mounting P3 - Fixed eye mounting

P5 NFPA
SPHERICAL ROD EYE MP5

SEE TABLEON P. 15 LUBRICATION
FITTING

EE NR

+.0000
CX~ 005

CE XC + STROKE

+ STROKE

XL

P5 - Spherical bearing mounting

P1, P3 MOUNTING P5 MOUNTING

BORE MM oo §0000 MM WITH ROD EYE
SIZE | RODDIA | XC CB CD | CW L LR M MR CX EX MS NR |RODDIA | PART # | CE XL

5 3 5 3 7) 1
11 [BSIPL S 3y | 501 | 2 | s | 96 | 12 | Sls |.5000| 76 | 156 | spe [LESTD-Z2AMOR T Tk

1”STD. |72-AAAEPS | 1 1/4 | 8 1)

2 13 | 7/ | a | 751 | 5/ |[11/a| 1 3/a | 15016 |.7500| 21/32 | 13/8 | 17 [ 3 |72AMGPs| 17/ | 93
1”smD. | 738 17 STD. |72-AMEP5 | 1 1/4 | 858
21 138 | 756 | 11/a|.751 | 5/8 | 11/a | 1516 | 3/4 |15/16 |.7500| 21/32 | 13/8 | 1” 138 [72AMAGP5| 178 | 91/
1 3/a 773 13/a [72-AAAHP5| 2 1/8 10
13/8sTD.| 838 1 3/8STD. [72-AAAGP5 | 17/ | 10 1/2
314 13/4 | 87/s | 112 |1.001| 3/4 | 112 | 11/4 1 |13/16(1.0000, 7/8 |11/16| 11/4 | 13/a |72AnaHP5| 218 | 11
27 9 27 |[72AMAP5 | 21 1111/
13/aSTD.| 934 13/4STD. |72-AAAHP5 | 2 1/8 | 11 7/8
4 27 97 | 2 [1.376| 1 | 21/8 | 13/4a|13/8|15/8|1.3750/13/16|27/16| 15/8 [ 27 [70amps| 215 | 1238
21p | 101/s 21/ |72-AAAKPS | 234 | 1278
2" ?}D. 1052 2" ?}D. 72AAAPS | 2 ;52 131/
2 1P 103/4 1 1 1 1 3 1 17 7 1 212 |72AAAKP5 | 2 3[4 | 1312
5 3 10 2121751 11/ | 21/4 |2 16| 13/4 | 2 1/8 |1.7500|117/32| 2 7/8 |2 /16 3 |names| CE | CE
312 | 1034 315 |72maamPs| C/E | C/E
2 12stD.| 121/8 2 1/2STD.|72-AAAKPS | 2 3/a | 14 7/8

3” 12 1/8 1 1 1 5 3 3 5 3 3" 72-AAALPS | C/E C/E
212 12.001| 114|212 256| 2 |23/8 20000 134|356/ 23/s 31 [raamawes] CE | CE

4" 12 /s 4" C/E CE | CJE
3”sTD. | 1334 3”sTD. |72-AMAP5 | C/E | CJE

31137 : 5 : 5 31/ |72-amampPs| C/E | CJE
7 3 2501 112| 3 23/a 212|278 | CE | CE | CE | CE g CJE CE | CJE

41/ | 133/a 41h CJE C/E C/E
31psm.| 15 31/2sTD. 72-AA;\MP5 CE | CJE

4" 15 1 1 1 3 1 4" C/E CE | CJE

8 215 T 3 |3.001| 112 |3Vs |34 |23 |3s | CE | CE | CE | CE i1 E E TG
5” 15 5” CJE C[E C/E

C/E: Dimensions available on request, consult engineering.
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21000 HEAVY DUTY

SERIES HYDRAULIC CYLINDERS

SPHERICAL ROD EYE ACCESSORIES

70 - CLEVIS PIN 72 - SPHERICAL ROD EYE 75 - CLEVIS BRACKET
CF
‘ ER CWj e = CW MR
- CD piR? 1
DD
(4) HOLES *

I I c \ | Ly
q N T T T
| — A [T IR ; [l
—a— el T L

PART NO.

-.0005
PART NO. PART NO.

70-AAADPS | 4997 | 1916 72-AAADP5 | 7h6-20 | 16 | . 8| 7B | 7he | 78 | 34 75-AAADP5 | . . 16

70-AAAEP5 | 7497 | 2 116 72-AAAEP5 | 34-16 | 1 7500 | 1Ya | 1Ya| 232 | 1516116 75-AAAEP5 | 750 | 66 | S8 | ;2| 33| S| 2 | 13| 1 |276
70-AAAGPS5 | 9997 | 21/ 72-AAAGP5 | 1-14 | 112 | 10000 | 178 | 138 | 78 | 112|176 75-AAAGP5 | 1000 | 88 | 34 | VB2 | 52| 34 | 2 [1116] 13016 | 410
70-AAAHPS |1.3746| 35/16 72-AAAHPS | a-12 | 2 | 13750 | 21 (11316 1306 2 | 178 75-AAAHPS | 1375 | 119 | 1 | 2| 62| 7 | 32| 27h6| 158 | 495
70-AAAJPS |1.7596| 4 1/a 72-AAAIPS | T-12 | 278 | 17500 | 22 | 23h6[11732| 214 | 28 75-AAAIPS | 1750 | 153 | 1Va | 2932 | 812 | 1Va | 412 | 27/8 | 2176 | 6.58
70-AAAKP5 |1.999 |4 1/16 72-AAAKPS | 78-12 | 27/8 | 2.0000 | 234 | 258 | 134 | 23| 21 75-AAAKPS | 2000 | 175 | 172 | 292 [ 1058 12| 5 36| 238 | 7.92
70-AAALP5 | C/E | C/E 72-AAALP5 | 21412 | 3%8 | 25000 | CE | GE | CE | CE | CE 75-AAALP5 | 2500 | CE | CE | CE | CE| CE| CE| CE | CE | CE
70-AAAMP5 | C/E | CE 72-AAAMPS | 21/-12 | 338 | 3.0000 | CE | CE | GE | CE | CE 75-AAAMP5| 3000 | CE | GE | GE | CE | CE | CE | CE | CE | CE

SHOULDER ROD END RETAINING COUPLING

PISTON ROD JDIA. K TAPPING
X HOLES
COUPLING (END#7) MDIA M DIA
FLANGE F : g
P DIA.
D
N |
z |

NN FDIA.

WELDING GUIDING HOLE —~

PLATE .G COUPLING FLANGE (#83) WELDING PLATE (#84)

ROD FLANGE

PART NO.
/8 83-AAAD7 | 84-AAAD7 |.406 | 1'2 | 16 |.500 | 2 1.250 | 732 | #10-24 | 1.125 |.250 | 2130 | 4 | 45° | 9
1 83-AAAE7 | 84-AAAE7 750 | 2 | 7/s |.500 | 21/ |.250 | 32 Y4-20 | 1500 |.375 | 16| 6 | 30° | 60°
138 83-AAAG7 | 84-AAAG7 938 | 2'» | 1 |.625 | 3 1.250 | "2 | S16-18 | 2.000 |.375 |17/16] 6 | 30° | 60°
13/ 83-AAAH7 | 84-AAAH7 [1.187| 3 | 14 |.625 | 4 1.250 | 32| S/16-18 | 2375 |.500 [1'316 8 |225°| 45°
2" 83-AAA)7 | 84-AAA)7  11.438| 32 | 158 [.750 | 4 1375 | 3p2 | 3p-16 2.688 |.625 | 21/i6| 12 | 15° | 30°
21h 83-AAAK7 | 84-AAAK7 [1.875| 4 | 178 |.750 | 412 1375 | BB |  3s-16 3.188 |.750 | 258 | 12 | 15° | 30°
3" 83-AAAL7 | 84-AAAL7 12.375| 5 | 238 [1.000| 52 |.375 | V7/32 1p-13 4.000 |.875 | 318 | 12 | 15° | 30°

3l 83-AAAM7 | 84-AAAM7 12.625| 578 | 258 [1.000| 7 |.375 | 212 | Ss-11 4.688 | 1.000/ 358 | 12 | 15° | 30°

PART NO.
78-AAAD1 58 "h6-20 11/ 2 h 3 6 18 3200
78-AAAD2 38 1/2-20 11/ 2 h 34 6 118 4000
78-AAAE1 1 34-16 134 25/16 316 118 /8 11h 9800
78-AAAE2 1 7/g-14 134 25/16 316 118 /8 11p 9800
78-AAAGT 138 1-14 21p 215016 1h 158 11 21/ 20000
1/16 RADIAL FLOAT 78-AAAH1 134 17/4-12 21p 215016 1h 158 138 21 20000
1° SPHERICAL MOTION 78-AAAJT 2 110-12 31/ 438 316 214 11p 3 34000
78-AAAKI 21p 17/3-12 334 5716 16 3 17 31p 65000

Other dimensions available on request.
14



3000
SERIES

HEAVY DUTY
HYDRAULIC CYLINDERS

CLEVIS MOUNTING ACCESSORIES

Rod accessories 4" - 4 1/2" - 5" available on request.

ROD ROD ROD CLEVIS CLEVIS EYE BORE
CLEVIS EYE PIN BRACKET BRACKET SIZE
S8 7N6-20 71-AAAD 72 - AAAD 70 - AAAD 75 - AAAD 76 - AAAD 114
1 3416 71 - AAAE 72 - AAAE 70 - AAAE 75 - AAAE 76 - AAAE 2-21)
13/8 1-14 71 -AAAG 72 - AAAG 70 - AAAG 75 - AAAG 76 - AAAG 2-314
13/a 11/4-12 71 - AAAH 72 - AAAH 70 - AAAH 75 - AAAH 76 - AAAH 21p-4
2 1142-12 71-AAA 72 - AAA 70 - AAA 75-AAA 76 - AAA 314-5
21/ 17/8-12 71 - AAAK 72 - AAAK 70 - AAAK 75 - AAAK 76 - AAAK 4-6
3 21/4-12 71 - AAAL 72 - AAAL 70 - AAAL - - 5-7
31p 217-12 71-AAAM | 72 -AAAM 70 - AAAM - - 6-8
70-CLEVIS PIN 71-ROD CLEVIS 72-ROD EYE
cB *132
_ ow oW == CB CD ER
Crow T =
I
-
T J _f
il i oo Ny
— i
L £yl
I__CL;_‘ * T
/KK Lcr
PARTNO. | A CB|CD|CE|CW| R KK PART NO. CA{CGB|CD| CT ER KK
70-AAAD | 12 | 17 71-AAAD | 3 | 3 | Vo | 12| T2 | 12 | 7h6-20 72-AAAD | 3a | 17| 3a | T | 1 | 56 | 716-20
70-AAAE | 34 | 28 71-AAAE [ 118 | 11a | 3a | 238 | 58 | 3fa | 3fa-16 72-AAAE | 118 | 2V16| 11/a| 3/ | 12| 78 | 3/4-16
70 - AAAG 1 31/8 71-AAAG |15/ | 11| 1 | 318 | 3a 1 1-14 72-AAAG | 158 |213/16) 112 | 1 2 | 13he| 1-14
70-AAAH | 13/ 41/8 71-AAAH | 2 2 | 13| 48| 1 138 | 11/4-12 72-AAAH | 2 376 2 | 138 234 | 1%6| 11/4-12
70 - AAAJ 1304 51/ 71-AAA [ 21/a | 20 | 13/a | 412 | 1V | 13 | 112-12 72-AAA) [ 2Va | 4 | 22| 134 31 2 | 11212
70 - AAAK 2 51h 71-AAAK | 3 |22 2 |52 1Va| 2 | 17/8-12 72-AAAK (31| 5 | 212 2 4 | 20| 17-12
70-AAAL | 212 | 6316 71-AAAL (312 | 3 | 212 | 62| 12| 2122 | 2V4-12 72-AAAL | 312 |513%6 3 | 22| 5 |21316| 21/4-12
70 - AAAM 3 61/4 71-AAMMM (312 | 3 3163 | 12| 234 | 212-12 72-AAAM | 312 | 618 | 3 3 6 | 34| 212-12
75-CLEVIS BRACKET 76-EYE BRACKET
+1/32
“‘CW’* o0 TCBF MR cD @ 1%
Si- DD
~t- LR (4) HOLES
) HOLES \ | L r 1 I | FlL Fr 1, ’[
:;i T E i : 1 Ll - |
T ] R R
E E E E
75-AAAD | 34 | Vo | V2 [3fs-24 |22 | s | 18| 12 | 96 | 1.63 76-AAAD | 34 | 1 (1332 212 | 3B | 18| 34| Y16 | 1.63
75-AAAE | 114 | 3fa | S |12-20 (312 | S | 17| 11he | 116 | 255 76-AAAE | 114 | 34 [17/32| 312 | S8 | 17/s | 14| 78 | 255
75-AAAG | 172 | 1 | 34 |5/-18 (412 | 3fa | 2Va) 1Va | 118 |3.25 76-AAAG |12 | 1 |22 41 | 34 | 2| 11| 11/a | 3.25
75-AAAH | 2 (138 | 1 [58-18| 5 | 78| 3 | 178 | 134|382 76-AAAH | 2 138|232 5 |7 | 3 | 2l/s| 15 | 3.82
75-AAA) |21 | 13f | 1V |7/ -14 |62 | /8 | 38| 2 | 17/s | 495 76-AAA] |21 [ 134 |2932| 61 | 7fs | 318 | 2Va| 218 | 495
75-AAAK (212 | 2 | 11a | 1-14 |72 | 1 | 32| 2 | 28 | 573 76-AAAK |22 | 2 |1he| 7V | 1 | 32| 22| 27h6 | 5.73
75-AAAL | 3|21 (1T |11f8-12/812 | 1 | 4 | 258|272 659 76-AAAL | 3 |21 |1Bhe| 82 | 1 | 4 | 3 | 3 | 659
75-AMM| 3 | 3 (112 |114-12\912 | 1 |41/ 27/ | 23/ | 750 76-AAAM | 3 | 3 |1546| 912 | 1 | 4a| 3V/a| 31| 7.50
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21000 HEAVY DUTY

SERIES  HYDRAULIC CYLINDERS

FORCE AND VOLUME CHART

Technical data

0 R B 0 DER

BOR 0 PRESSURE IN PS| O RO
‘ 500 750 1000 1250 1500 1750 2000 2250 2500 3000 | SQUAREFEET |  US GAL.
112 | 177 | 884 1,325 | 1,767 | 2,209 | 2,651 | 3,093 | 3534 | 3976 | 4418 | 5301 0.00102 0.0076
2 3.14 | 1571 2,356 | 3,142 | 3,927 | 4712 | 5498 | 6,283 | 7,069 | 7,854 | 9,425 0.00182 0.0136
21/2 | 491 | 2454 | 3,682 | 4909 | 6,136 | 75363 | 8590 | 9,817 | 11,045| 12,272 | 14,726 | 0.00284 0.0212
31/4 | 830 | 4148 | 6,222 | 8296 | 10370 | 12,444 | 14518 | 16,592 | 18,665 | 20,739 | 24,887 | 0.00480 0.0359
4 1257 | 6,283 | 9425 | 12,566 | 15708 | 18,850 | 21,991 | 25,133 | 28,274 | 31,416 | 37,699 | 0.00727 0.0544
5 19.63 | 9,817 | 14,726 | 19,635 | 24,544 | 29,452 | 34361 | 39,270 | 44,179 | 49,087 | 58905 | 0.01136 0.0850
6 2827 | 14,137 | 21,06 | 28274 | 35343 | 42,412 | 49,480 | 56,549 | 63,617 | 70,686 | 84,823 | 0.01636 0.1224
7 38.48 | 19,242 | 28,863 | 38485 | 48,106 | 57,727 | 67,348 | 76969 | 86,590 | 96,211 | 115454 | 0.02227 0.1666
8 50.27 | 25,133 | 37,699 | 50,265 | 62,832 | 75398 | 87,965 | 100,531/ 113,097| 125,664 | 150,796 | 0.02909 0.2176

RETRACTION THRUST IN LBS  subtract corresponding value to obtain resulting pulling force in LBS I VOLUME PER

INCH OF STROKE
PRESSURE IN PSI

500 750 1000 1250 1500 1750 2000 2250 2500 3000 SQUARE FEET
5/8 153 230 307 383 460 537 614 690 767 920 0.00018 0.0013
1 0.79 393 589 785 982 1,178 1,374 1,571 1,767 1,963 2,356 0.00045 0.0034
13/8 1.48 742 1,114 1,485 1,856 2,227 | 2,599 2,970 | 3,341 3,712 4,455 0.00086 0.0064
13/4 2.41 1,203 1,804 | 2,405 3,007 3,608 | 4,209 4,811 5412 6,013 7,216 0.00139 0.0104
2 3.14 1,571 2,356 | 3,142 3,927 4,712 | 5,498 6,283 | 7,069 7,854 9,425 0.00182 0.0136
21/2 4.91 2,454 3,682 | 4,909 | 6,136 7,363 8,590 9,817 | 11,045 | 12,272 | 14,726 0.00284 0.0212
3 7.07 3,534 5,301 7,069 | 8,836 10,603 | 12,370 | 14,137 | 15904 | 17,671 | 21,206 0.00409 0.0306
3172 9.62 4,811 7,216 | 9,621 | 12,026 | 14,432 | 16,837 | 19,242 | 21,648 | 24,053 | 28,863 0.00557 0.0416
4 12.57 | 6,283 9,425 | 12,566 | 15,708 | 18,850 | 21,991 25,133 | 28,274 | 31,416 | 37,699 0.00727 0.0544
4112 1590 | 7,952 | 11,928 | 15,904 | 19,880 | 23,856 | 27,833 | 31,809 | 35785 | 39,761 | 47,713 0.00920 0.0688
PORTS
As a standard, the HP Series cylinder ports are built to OVERSIZED PORTS

accept SAE-O-ring connectors. As optional equipment,
the cylinder can also be supplied with NPTF type ports at
no extra charge. Oversized ports are available for both
types of connections allowing higher fluid flow rates. For 112 -10 112 -12 3/4 138 1 3
these applications, the coupling connections are welded ) 1 _ 3 3

on both ends of the cylinder, as shown below. 2 10 /2 12 o 18 ! .
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PLUS STROKE 3 1/4 -12 3/a -16 1 13/a 11/4 31h
TF!»BD 4 -12 34 -16 1 134 | 114 | 33

2 1) -10 15 -12 3/a 13/8 1 338

g%mv 5 -12 3/a -16 1 13/4 11/4 41/4

1 B 6 16 1 20 | 14 | 2a | 112 | 54
wgﬁﬂiw B 7 -20 114 24 112 | 21 13/a 51/
8 -24 1172 -24 2 3 1 3/a 6 1/4
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PISTON ROD DIMENSION AND STOP TUBE SELECTION

Applications that require long extended (push) stroke or an extended piston rod may require an oversized piston rod to avoid any buckling. Further-
more, if the cylinder is working under extension, or if it is installed horizontally, the installation of a stop tube might be necessary to avoid premature
wear of the end stroke guides.

ROD DIAMETER SELECTION CHART

PLEASE CONSULT MANUFACTURER Rl
How to select the piston rod diameter 0 7"
90 - @
1) Determine the cylinder extension thrust by 80 > RRD) i..
using the force chart on page 17. 20 RE%? N &

2) Select the mounting for your application
from the diagrams below.

3) Use the dimension diagrams below to help
you calculate the dynamic length “D”.

4) Locate the intersection point where the
thrust and the “D” length meet on the se-
lection chart to the right. The minimum pis-

60 o
5 RAVANA 2
o A

30

DYNAMIC "D" LENGTH
vl
4
w
| 957
S
/

ton rod diameter required is indicated on the \
diagonal line immediately above the point. 20 130
1 RO RS
5/80 RCB&
ROD
10
100 2 4 6 81000 2 4 6 810000 2 4 6 8100000 8
THRUST (LBS)

How to calculate the stop tube

The stop tube is a spacer between the head end and the piston. The separation reduces the lateral force on the piston preventing premature barrel
and gland bushing wear. We recommend a stop tube when the “D” length is over 40 inches. One inch of stop tube length is recommended for every
10 inches (or fraction thereof) of “D” length. The stop tube is not required for vertically mounted cylinders or applications working under pulling forces
(retraction) only.

S1,52,54,57 E4, E6, F2, F6, E3, E5, F1, F5, P1, P2, P3, P4, P5
MOUNTINGS X2, X6 X3, X5 T, T2, T4
T ——— | MOUNTINGS ~ MOUNTING ~ MOUNTINGS
FREE | —NPN
ron t-rD=4s 7| D=45 1-1 =43 o] >
s 5] N ]
STOP TUBE NOT REQUIRED - - -
SUPPORTED | | ~ i | o T 1lA ‘ | —TPN
e D=2S ‘ 2—| D=25 D=2S ‘ >)
Ve - R Ve (S L Vo R
Z S —o) -5 — AN \:7 O
STOP TUBE NOT REQUIRED
PARTIALLY | | ] e N ] S ] [ han
GUIDED  t—+ D=5 ‘ -~ D=5 +-+ D=S : *ﬂ_ﬁ
ROD | % | 7—'7\
Ve o e Ve L . Ve
/L S f— 5 —] L ]
D

STOP TUBE NOT REQUIRED STOP TUBE NOT REQUIRED VERTICALLY

.
P TUBE NO ReC S <
PIVOT
cubtd  -lp=0.75 ﬁ 7—{p=0.75 7—& L—1p=0.75 ﬁ 1)
o le—s N D
1

STOP TUBE NOT REQUIRED i STOP TUBE NOT REQUIRED
RIGID
GUIDED  +—{D=0,951-—| %—iD=0.551T——fF—— T-TD=.95
ROD ‘
7 -]

17
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HEAVY DUTY
HYDRAULIC CYLINDERS

REPLACEMENT PARTS

The spare parts and seal kits can be ordered, using part number prefix followed by the cylinder

model number. Ex.: 20 — HP 3000 GG1BE5—-12 ——> Piston.

It is recommended to provide the cylinder serial number to facilitate inquiries for part replacement.

Recommended torque chart
for tie rods

BORE TIE RODS
SIZE DIA.

TORQUE (FT-LBS)

TIE RODS
110 3/8 15
2-21p /2 45
31/4-4 5/8 125
5 7/8 310
6 1 525
7 11/8 810
8 11/a 1180

WARRANTY

RDC Contréle Ltée, hereinafter referred to as The Seller, warrants products of its manufacture to be free from
defects in material or workmanship under normal use for 12 months after the date of original shipment from
the factory.

The liability of The Seller is limited to the repair or replacement of the defective component or product, at The
Seller’s option, during the warranty period only if factory inspection shows no external affects or customer repair
has altered the functioning of the product. All transportation costs are for the buyer’s account.

All defective parts must be returned to RDC Contrdle Ltée within the warranty period after shipment by RDC
Contréle Ltée. Written permission for such return must first be obtained. A complete explanation is required of
the defect and circumstances.

Any alteration or repair of the goods by the party not authorized by RDC Contréle Ltée without specific written
consent shall automatically terminate the warranty obligations.

In no event shall The Seller be liable for any incidental, consequential or special damages or 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,

18

Parts Description Qty
10 Head
11 Cap
13 Barrel
14* Barrel seal
17 Tie rod
18 Tie rod nuts
20 Piston
21* Piston packing
22% Piston wear strip
23* Piston O-ring
25 Piston rod

30 Gland bushing

31* Gland packing

33* Gland O-ring & Backup Ring
35% Rod wiper

S NN = O = = m m e m s m AR N m o —

40 Gland retainer plate

41 Retainer plate screws

52 Head end cushion plunger

54 Cushion adjustment screw

55% Adjustment screw seal (O-ring)

57 Cap end cushion plunger

19 For barrel (part #14)

29 For piston (parts #21 and 22)

39 For gland bushing (parts #31, 33, 35)
38 Bushing and seals (parts #30, 31, 33, 35)
99 Complete (parts marked with an *)

Please request out IOM manual for more detailed main-
tenance instructions on the HP Series Cylinders.

including without limitation, negligence, failure to warn or strict liability.

This warranty shall be rendered null and void when, in the judgement of RDC Contrle Ltée, the equipment
has been subject to abnormal or abusive use or lack of proper care and maintenance by the buyer, or when it
has been determined that environmental or application conditions have exceeded those specified for normal
use of a specific product.

Notwithstanding the foregoing, there are no warranties whatsoever on items built wholly or partially, to buyer’s
design or specifications.

Finished materials and accessories purchased from other manufacturers are warranted only to the extent of the
manufacturers’ warranty to the seller.

The Seller makes no warranty of any kind whatsoever, expressed or implied, other than as specifically stated
herein; and there are no warranties of merchantability and/or fitness for a particular purpose which exceed the
obligations and warranties specifically stated herein.

Parts furnished without charge as replacements for original parts under warranty are warranted for the remain-
der of the original warranty period.



HEAVY DUTY
HYDRAULIC CYLINDERS

Product Code

Example 1

6"
Bore

6"
Bore

25"
Rod DIA

2.5”
Rod Dia

4

Female
Threads

4

Female
Threads

N X3 E N

None Extended tie | Eyebolt Four

Cushions rods head supplemen-
end tary nuts

N

E5

P4 - Cap detachable eye

S1 - Parallel base mount

S2 - Side lugs mount

S4 - Side tapped holes

S7 - End lugs mount

T1 - Head trunnion

T2 - Cap trunnion

T4 - intermediate trunnion

X1 - Extended tie rods both ends
X2 - Extended tie rods cap end
X3 - Extended tie rods head end
X4 - Two tie rods extended both
ends

E9 - Special head or cap mount
F9 - Special flange mount

X9 - Special extended tie rods
Z9 - Other special mount

E

None Rectangular | -> Dim. Eyebolt
Cushions head Change
>W=6.5"

HP C-11/2 D-5/8 1 - Small male B - Both ends | VR - RDC valve mount A - Stroke adjusment

3000| D-2 E-1 2- Intermediate | F - Cap end VF - Customer valve mount B - Rod boot Dimension ch
E-21/2 G-13/8 male H - Head end | E3 - Square head oimension change

C - Extended tie rods head end : BB

G-31/4 H-13/4 3 - Full male N - None E4 - Square cap C - Port dimension : EE
H-4 J-2 4 - Female E5 - Rectangular head C - Dimension between head and beginning of
K-5 K-21/2 6 - Metric F1 - Head end retangular flange | piston rod threads : W
L-6 L-3 7 - Shoulder rod F2 - Cap end rectangular flange | C - Extended tie rods cap end : K
M-7 M-31/2 end F5 - Head end square flange D - Double rod
N-8 N -4 8 - Special F6 - Cap end square flange ﬁ:iyﬁ::ch T
P-10 P-41/2 female P1 - Cap fixed clevis | - Rod extention
R-12 R-5 9 - Special male P2 - Cap detachable clevis Material change
S-14 Z - Other P3 - Cap fixed eye K1 - Piston rod

K4 - Head, cap, piston rod, tie rods, nuts,
piston, barrel: stainless steel

K7 - Viton seals

K9 - Others (can be equal to other K

combination)

L - Permanent lubrication

M - Magnetic piston

N - Four supplementary nuts
P - Port position change

R - Rod scraper
T - Stop tube
V - Manual override

W - AWWA specification

X - Spring to extend
Y - Spring to retract

Z - Other special option

- Mechanical switch
- Limit switch

- Transducer

- Solenoid valve

e

- Positionner

K1

Piston rod

-> Material
Change

-> 17-4SS rod

10.00
10” Stroke

10.00
10” Stroke

19
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TNEMEC

PRODUCT PROFILE

GENERIC DESCRIPTION
COMMON USAGE

COLORS

FINISH

SPECIAL QUALIFICATIONS

PERFORMANCE CRITERIA
COATING SYSTEM

SURFACER/FILLER/PATCHER
PRIMERS

TOPCOATS

SURFACE PREPARATION
PRIMED STEEL
STEEL
GALVANIZED STEEL & NON-
FERROUS METAL

CAST/DUCTILE IRON
CONCRETE

MU
PAINTED SURFACES
ALL SURFACES

TECHNICAL DATA
VOLUME SOLIDS
RECOMMENDED DFT

CURING TIME AT 5 MILS DFT

VOLATILE ORGANIC COMPOUNDS
HAPS

THEORETICAL COVERAGE
NUMBER OF COMPONENTS
PACKAGING

HI-BUILD EPOXOLINE® Il 'SERIES V69

Polyamidoamine Epoxy

An advanced generation epoxy for protection and finishing of steel and concrete. It has excellent resistance to abrasion
and is suitable for immersion as well as chemical contact exposure. Contact your local Tnemec representative for a list of
chemicals. This product can also be used for lining storage tanks that contain demineralized, deionized or distilled water.
Refer to Tnemec Color Guide. Note: Epoxies chalk with extended exposure to sunlight. Lack of ventilation, incomplete
mixing, miscatalyzation or the use of heaters that emit carbon dioxide and carbon monoxide during application and initial
stages of curing may cause yellowing to occur.

Satin
A two-coat system at 4.0-6.0 dry mills (100-150 dry microns) per coat passes the performance requirements of MIL-PRF-
4556F for fuel storage.

Extensive test data available. Contact your Tnemec representative for specific test results.

215

Steel: Self-priming or Series 1, 27, 37H, 66, L69, L69F, N6OF, V69F, 90E-92, 90-97, H90-97, 90G-1K97, 90-98, 91-H,0, 94-
H,0, 135, 161, 394, 530

Galvanized Steel and Non-Ferrous Metal: Self-priming or Series 66, L69, L69F, N69F, VGIF, 161

Concrete: Self-priming or Series 130, 215, 218

CMU: Self-priming or 130, 215, 218, 1254

22, 46H-413, 66, L69, LO9F, NG9, NO9F, V69, VGIF, 72, 73, 84, 104, 113, 114, 141, 156, 157, 161, 175, 180, 181, 287, 440,
740, 750, 1028, 1029, 1070, 1070V, 1071, 1071V, 1072, 1072V, 1074, 1074U, 1075, 1075U, 1077, 1078, 1080, 1081. Refer to
COLORS on applicable topcoat data sheets for additional information. Note: The following recoat times apply for Series
V69: Immersion Service—Surface must be scarified after 60 days. Atmospheric Service—After 60 days, scarification or an
epoxy tie-coat is required. When topcoating with Series 740 or 750, recoat time for V69 is 21 days for atmospheric service.
Contact your Tnemec representative for specific recommendations.

Immersion Service: Scarify the epoxy prime coat surface by abrasive blasting with fine abrasive before topcoating if it has
been exterior exposed for 60 days or longer and V69 is the specified topcoat.

Immersion Service: SSPC-SP10/NACE 2 Near-White Blast Cleaning with a minimum angular anchor profile of 1.5 mils.
Non-Immersion Service: SSPC-SP6/NACE 3 Commercial Blast Cleaning with a minimum angular anchor profile of 1.5 mils.

Surface preparation recommendations will vary depending on substrate and exposure conditions. Contact your Tnemec
representative or Tnemec Technical Services.

Contact your Tnemec representative or Tnemec Technical Services.

Allow new concrete to cure 28 days. For optimum results and/or immersion service, abrasive blast referencing SSPC-
SP13/NACE 6, ICRI CSP 2-4 Surface Preparation of Concrete and Tnemec’s Surface Preparation and Application Guide.

Allow mortar to cure for 28 days. Level protrusions and mortar spatter.
Non-Immersion Service: Ask your Tnemec representative for specific recommendations.

Must be clean, dry and free of oil, grease, chalk and other contaminants.

67.0 £ 2.0% (mixed) {

2.0 to 10.0 mils (50 to 255 microns) per coat. Note: MIL-PRF-4556F applications require two coats at 4.0-6.0 mils (100-150
microns) per coat. Otherwise, the number of coats and thickness requirements will vary with substrate, application
method and exposure. Contact your Tnemec representative.

Without 44-700 Accelerator

Temperature To Handle To Recoat Immersion
90°F (32°C) 5 hours 7 hours 7 days
80°F (27°C) 7 hours 9 hours 7 days
70°F (21°C) 9 hours 12 hours 7 days
60°F (16°C) 16 hours 22 hours 9 to 12 days
50°F (10°C) 24 hours 32 hours 12 to 14 days

Curing time varies with surface temperature, air movement, humidity and film thickness. Note: For faster curing and low-
temperature applications, add No. 44-700 Epoxy Accelerator; see separate product data sheet for cure information.

Unthinned: 1.95 Ibs/gallon (234 grams/litre)
Thinned 2.5% (No. 4 Thinner): 2.08 Ibs/gallon (250 grams/litre) 7

Unthinned: 2.05 lbs/gal solids
Thinned 2.5% (No. 4 Thinner): 2.30 Ibs/gal solids)

1,074 mil sq ft/gal (26.4 m?/L at 25 microns). See APPLICATION for coverage rates. 1
Two: Part A (amine) and Part B (epoxy) — One (Part A) to one (Part B) by volume.
5 gallon (18.9L) pails and 1 gallon (3.79L) cans — Order in multiples of 2.

© July 29, 2013 by Tnemec Co., Inc.

Published technical data and instructions are subject to change without notice. The online catalog at www.tnemec.com
should be referenced for the most current technical data and instructions or you may contact your Tnemec representative
for current technical data and instructions.

Page 1 of 2



PRODUCT DATA SHEET

HI-BUILD EPOXOLINE® II | SERIES V69

NET WEIGHT PER GALLON 14.01 £ 0.25 Ibs (6.36 + .11 kg) (mixed) T
STORAGE TEMPERATURE ~ Minimum 20°F (-7°C)  Maximum 110°F (43°C)
TEMPERATURE RESISTANCE (Dry) Continuous 250°F (121°C)  Intermittent 275°F (135°C)
SHELF LIFE Part A: 24 months; Part B: 12 months at recommended storage temperature.
FLASHPOINT-SETA ~ Part A: 82°F (28°C)  Part B: 86°F (30°C)
HEALTH & SAFETY Paint products contain chemical ingredients which are considered hazardous. Read container label warning and Material

Safety Data Sheet for important health and safety information prior to the use of this product.
Keep out of the reach of children.

APPLICATION

COVERAGE RATES Dry Mils (Microns) Wet Mils (Microns) Sq Ft/Gal (m?/Gal)
Suggested (1) 6.0 150 9.0 (230) 179 (16.0)
Minimum 2.0 (50 3.0 (75 537 (49.9)
Maximum 10.0 (250) 15.0 (375) 107 (10.0)

Dense Concrete & Masonry: From 100 to 150 sq ft (9.3 to 13.9 m?) per gallon.

CMU: From 75 to 100 sq ft (7.0 to 9.3 m?) per gallon.

(D) Note for Steel: Roller or brush application requires two or more coats to obtain recommended film thickness. Also,
Series V69 can be spray applied to an optional high-build film thickness range of 8.0 to 10.0 dry mils (205 to 255 dry
microns) or 11.5 to 14.5 wet mils (209 to 370 wet microns). Allow for overspray and surface irregularities. Film thickness
is rounded to the nearest 0.5 mil or 5 microns. Application of coating below minimum or above maximum recommended
dry film thicknesses may adversely affect coating performance.

MIXING 1. Start with equal amounts of both Parts A & B.
2. Using a power mixer, separately stir Parts A & B.
3. (For accelerated version. If not using 44-700, skip to No. 4.)
Add four (4) fluid ounces of 44-700 per gallon of Part A while Part A is under agitation.
4. Add Part A to Part B under agitation, stir until thoroughly mixed.
5. Both components must be above 50°F (10°C) prior to mixing. For application of the unaccelerated version to surfaces
between S0°F to 60°F (10°C to 16°C) or the accelerated version to surfaces between 35°F to 50°F (2°C to 10°C), allow
mixed material to stand 30 minutes and restir before using.
6. For optimum application properties, the material temperature should be above 60°F (16°C).
Note: The use of more than the recommended amount of 44-700 will adversely affect performance.

THINNING A maximum of 2.5% of No. 4 Thinner may be used to comply with VOC regulations.
POT LIFE Without 44-700: 6 hours at 50°F (10°C) 4 hours at 75°F (24°C) 1 hour at 100°F (38°C)
With 44-700: 2 hours at 50°F (10°C) 1 hour at 75°F (24°C) 30 minutes at 100°F (38°C)
SPRAYLIFE ~ Without 44-700: 1 hour at 75°F (24°C) With 44-700: 30 minutes at 75°F (24°C)
Note: Spray application after listed times will adversely affect ability to achieve recommended dry film thickness.
APPLICATION EQUIPMENT Air Spray §
59 oo . ; 8 Atomizing
Gun Fluid Tip Air Cap Air Hose ID Mat’l Hose ID Pressure Pot Pressure
» » 3/8” or 1/2” : .
b < o 5/16” or 3/8 = 75-100 psi 10-20 psi
DeVilbiss JGA E 765 or 704 (7.9 or 9.5 mm) (90[]:71;)127 (5.2-6.9 bar) (0.7-1.4 bar)
Low temperatures or longer hoses require higher pot pressure.
Airless Spray }
Tip Orifice Atomizing Pressure Mat'l Hose ID Manifold Filter
0.0157-0.019” 3000-4800 psi 1/4” or 3/8” 60 mesh
(380-485 microns) (207-330 bar) (6.4 or 9.5 mm) (250 microns)
Use appropriate tip/atomizing pressure for equipment, applicator technique and weather conditions.
I Spray application of first coat on CMU should be followed by backrolling. Note: Application over inorganic zinc-rich
primers: Apply a wet mist coat and allow tiny bubbles to form. When bubbles disappear in 1 to 2 minutes, apply a full
wet coat at specified mil thickness.
Roller: Use 3/8” or 1/2” (9.5 mm or 12.7 mm) synthetic woven nap roller cover. Use longer nap to obtain penetration on
rough or porous surfaces.
Brush: Recommended for small areas only. Use high quality natural or synthetic bristle brushes.
SURFACE TEMPERATURE Minimum 50°F (10°C) ~ Maximum 135°F (57°C)  The surface should be dry and at least 5°F (3°C) above the dew
point. Coating will not cure below minimum surface temperature.
CLEANUP Flush and clean all equipment immediately after use with the recommended thinner or MEK.

T Values may vary with color.

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Tnemec Company, Inc. warrants only that its coatings represented herein meet the formulation standards of Tnemec Company, Inc. THE
WARRANTY DESCRIBED IN THE ABOVE PARAGRAPH SHALL BE IN LIEU OF ANY OTHER WARRANTY, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF. The
buyer's sole and exclusive remedy against Tnemec Company, Inc. shall be for replacement of the product in the event a defective condition of the product should be found to exist and the
exclusive remedy shall not have failed its essential purpose as long as Tnemec is willing to provide comparable replacement product to the buyer. NO OTHER REMEDY (INCLUDING, BUT NOT
LIMITED TO, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR LOST PROFITS, LOST SALES, INJURY TO PERSON OR PROPERTY, ENVIRONMENTAL INJURIES OR ANY OTHER INCIDENTAL
OR CONSEQUENTIAL LOSS) SHALL BE AVAILABLE TO THE BUYER. Technical and application information herein is provided for the purpose of establishing a general profile of the coating and
proper coating application procedures. Test performance results were obtained in a controlled environment and Tnemec Company makes no claim that these tests or any other tests, accurately
represent all environments. As application, environmental and design factors can vary significantly, due care should be exercised in the selection and use of the coating.

© July 29, 2013 by Tnemec Co., Inc.
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We warrant each of our products to be free from defects in material and workmanship for a period of one (1) year from the date
of shipment for parts OR eighteen (18) months from the date of shipment for all other goods, provided that such product was
both: (1) under normal use and service and used for the purposes and under the conditions for which it is intended; and (2)
installed and maintained according to the Pratt instructions and applicable local codes.

The Pratt obligations under this warranty are conditioned upon prompt written notice of the defect from the purchaser. If any
Pratt product is proven to have failed to conform to the above stated warranty, then we, at our sole option, shall refund, repair, or
replace the defective product (F.0.B, the point of manufacture). We shall have the right to inspect the product for which a claim
is made under this warranty. If we request such an inspection, then the purchaser must return the product to us, transportation
prepaid.

This warranty does not cover failure of any product caused by external forces such as, but not limited to, acts of God or the
elements, civil insurrection, vandalism, vehicular or other impact, application of excessive torque to the operating mechanism,
presence of foreign matter, or frost heave. The purchaser shall assume all responsibility and expense for removal, reinstallation,
and shipping charges in connection with this warranty.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING SPECIFICALLY, THE WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE AND ANY WARRANTIES OF NON-INFRINGEMENT OF THIRD
PARTY RIGHTS. IN NO EVENT SHALL WE BE RESPONSIBLE OR LIABLE FOR ANY INCIDENTAL OR CONSEQUENTIAL DAMAGE.
FURTHER, WE HEREBY LIMIT OUR TOTAL LIABILITY TO THE VALUE OF PRODUCT SOLD.

For more information about Pratt or to view our full line of water products, please visit www.prattvalve.com or call Pratt customer service at 1.800.423.1323.

Mueller refers to one or more of Mueller Water Products, Inc., a Delaware corporation (“MWP”), and its subsidiaries. MWP and each of subsidiaries are legally separate and
independent entities when providing products and services. MWP does not provide products or services to third parties. MWP and each of its subsidiaries are liable only for their
own acts and omissions and not those of each other. MWP brands include Mueller®, Echologics®, Hydro Gate®, Hydro-Guard®, Jones®, Mi.Net®, Milliken®, Pratt®, Singer®, and U.S.
Pipe Valve & Hydrant. Please see www.muellerwp.com/about to learn more.

Copyright © 2018 Henry Pratt Company, LLC. All Rights Reserved. The trademarks, logos and service marks displayed in this document are the property of Mue ller Water Products,
Inc., its affiliates or other third parties. Products marked with a section symbol (8§) are subject to patents or patent applications. For details, visit www.mwppat.com. These products
are intended for use in potable water applications. Please contact your Mueller Sales or Customer Service Representative concerning any other application(s).

F 13585 11/18
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Gannett Fleming, Inc. Specialty Underwater Services
UOSA Intake Inspection December 4, 2018

EXECUTIVE SUMMARY

Specialty Underwater Services (SUS) performed an underwater intake structure
inspection at the Upper Occoquan Sewage Authority (UOSA) facility for Gannett Fleming, Inc.
(GF) on December 4, 2018. GPS coordinates of the structure are 38°48'9.36"N,
77°2726.02"W. The primary elements for inspection included concrete pedestals with
associated components, 8” gate valve with associated components, 36” gate valve with
associated components and drop inlet grating frame structure. The inspection consisted of a
Level I general visual inspection to detect obvious major damage or deterioration due to
overstress, impacts, severe corrosion, or extensive biological growth and attack. Visual and
tactile inspection methods were used to obtain general condition states as well as field
measurements. It is important to note that underwater elements were not cleaned prior to
inspection and that all measurements obtained are approximate. Field measurement verification,
to include cleaning and removal of all surface corrosion/scale, is recommended prior to
construction or structure replacement activities. The inspection was performed from an SUS
provided dive trailer with diving operations performed in accordance with all OSHA and ADCI
guidelines governing safe diving practices. Video recording was performed during inspection
and dive videos were provided to GF separately. All structure documents provided to SUS can
be found in Appendix A marked up with inspection findings.

Overall, heavy surface corrosion and pitting was observed on all submerged steel
elements. All gate valves, piping and flanged connections appeared to be intact and secure. Bolt
patterns and hardware measurements can be found on the drawings in Appendix A. All water
depth measurements were taken using the diver’s open-ended pneumofathometer hose. Drawing
details verified to match field conditions are marked on the drawings in Appendix A.

Concrete Pedestals:

Concrete pedestals, as shown on Outlet Works Detail drawing sheet 13, consist of a
square concrete column, grout pad, steel plate with anchor hardware, steel W4x13, 3” galvanized
steel vent pipe, and hydraulic control pipes with associated fasteners. Typically, heavy surface
corrosion and pitting was observed on all submerged steel elements. Grout leveling pads show
signs of deterioration around the exposed edges but are otherwise functioning and intact.
Hardware was observed with surface corrosion but otherwise appeared tight and intact. No
concrete column defects were noted. Concrete pedestals appear to be in satisfactory to fair
condition overall based on observations at time of inspection.

8” Gate Valve:

The 8” gate valve, as shown on Outlet Works Intake Structure drawing sheet 12, is
located on top of a vertical concrete tower. The 8” steel pipe exits the top of the concrete tower
and is flange connected to a 90-degree pipe bend. This 90-degree pipe bend is flange connected
to the 8” gate valve. The intake screen is flange connected to the opposite side of the 8 gate
valve and is serving its intended purpose. Flanged connections at this location were observed to
be eight (8) bolt pattern connections. Typically, heavy surface corrosion and pitting was
observed on all submerged steel elements. Hardware was observed with surface corrosion but
otherwise appeared tight and intact. Based on external inspection observations only, the 8” gate
valve and hydraulic actuator appear to be in satisfactory to fair condition overall. Internal
condition or operability of the gate valve and actuator is not part of this condition assessment.
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Gannett Fleming, Inc. Specialty Underwater Services
UOSA Intake Inspection December 4, 2018

10” Gate Valve:

The 10” gate valve, as shown on Outlet Works Intake Structure drawing sheet 12, is no
longer installed. The 10 steel pipe exits the side of the concrete tower and is flange connected
to a twelve (12) bolt pattern blind flange. Heavy surface corrosion and pitting was observed on
the 10” steel pipe. Minor surface corrosion was observed on the blind flange. Hardware was
observed with surface corrosion but otherwise appeared tight and intact. No condition
assessment necessary for this location.

36” Gate Valve:

The 36” gate valve, as shown on Outlet Works Intake Structure drawing sheet 12, is
located on top of a concrete encased 36” pipe. The 36” steel pipe exits the concrete encasement
vertically and is flange connected to the 36 gate valve. The top flange of the 36” gate valve is
open. Flanged connections at this location were observed to be thirty-two (32) bolt pattern
connections. Typically, heavy surface corrosion and pitting was observed on all submerged steel
elements. Hardware was observed with surface corrosion but otherwise appeared tight and
intact. Based on external inspection observations only, the 36” gate valve and hydraulic actuator
appear to be in satisfactory to fair condition overall. Internal condition or operability of the gate
valve and actuator is not part of this condition assessment.

Drop Inlet Grating Frame:

The drop inlet grating frame structure, as shown on Outlet Works Detail drawing sheet
13, is located above the open 36” gate valve flange. The welded steel rack structure helps
prevent large debris from entering the 36 gate valve. The frame has evenly spaced bars on five
(5) of six (6) sides with only the bottom open to allow overlap with the 36” gate valve flange.
Four (4) legs that straddle the 36” gate valve support the grating frame. Each leg assembly is
mechanically fastened to concrete. Typically, minor surface corrosion and marine growth was
observed on all submerged steel elements. Small bolted on elements were observed and are
assumed to be cathodic protection anodes. Hardware was observed with surface corrosion but
otherwise appeared tight and intact. Based on observations at time of inspection, the drop inlet
grating frame appears to be in satisfactory condition overall and is serving its intended purpose.
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Gannett Fleming, Inc. Specialty Underwater Services
UOSA Intake Inspection December 4, 2018

INSPECTION LEVELS & CONDITION ASSESSMENT RATINGS

The three (3) levels of inspection as defined by Unified Facilities Criteria UFC 4-150-07
Maintenance of Waterfront Facilities are as follows:

LEVEL I: General Visual Inspection. This inspection involves no cleaning of any structural
elements and, therefore, is the most rapid of the three types of inspection. The purpose of the
Level I is to detect obvious major damage or deterioration due to overstress, impacts, severe
corrosion, or extensive biological growth and attack.

LEVEL II: Close-Up Visual Inspection. This inspection is directed toward detecting and
identifying damaged or deteriorated areas that may be hidden by surface biofouling or
deterioration and obtaining a limited amount of deterioration measurements. Level II inspections
often require cleaning the critical areas of structural elements to get a representative sample to
determine overall general condition.

LEVEL III: Highly Detailed Inspection. The purpose of this type of inspection is to detect
hidden or interior damage, loss in cross-sectional area, and material homogeneity through the use
of nondestructive testing (NDT) techniques or partially destructive techniques in key structural
areas or areas that may be suspect. Level III inspections normally require cleaning.

Level chosen for this inspection: Level 1

The general condition assessment ratings for the inspected structure and component groups are
based on a six (6) point assessment scale developed by the ASCE and are as follows:

GooD: No visible damage or only minor damage is noted. Structural elements may show very
minor deterioration, but no overstressing is observed. No repairs are required.

SATISFACTORY: Limited minor to moderate defects or deterioration is observed, but no
overstressing is observed. No repairs are required.

FAIR: All primary structural elements are sound, but minor to moderate defects or deteriorations
are observed. Localized areas of moderate to advanced deterioration may be present but do not
significantly reduce the overall structural capacity. Repairs are recommended, but the priority of
the recommended repairs is low.

POOR: Advanced deterioration or overstressing is observed on widespread portions of the
structure but does not significantly reduce the load-bearing capacity of the structure. Repairs
may be carried out with moderate urgency.

SERIOUS: Advanced deterioration, overstressing or breakage may have significantly affected the
structure or load-bearing capacity of primary components. Local failures are possible and
loading restrictions may be necessary. Repairs may need to be carried out on a high-priority
basis with urgency.

CRITICAL: Very advanced deterioration, overstressing or breakage has resulted in localized
failure(s) of primary structural components. More widespread failures are possible or likely to
occur, and load restrictions should be implemented as necessary. Repairs may need to be carried
out on a very high-priority basis with strong urgency.
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Gannett Fleming, Inc. Specialty Underwater Services
UOSA Intake Inspection December 4, 2018

INSPECTION TERMINOLOGY
(SOME OR ALL MAY BE USED IN THIS REPORT)

Abrasion
Reduction of the timber surface due to continual rubbing by debris, ice, vessels or suspended particulates
in the water.

Broken
Piles which have buckled, sheared or have lost the ability to transfer the loads through its respective
section.

Checking
Vertical cracking of the timber surface due to drying and shrinking. Minor checking is generally

acceptable in standard timber design. However, excessive checking may be problematic and should be
closed.

Crushing
Usually associated with the timber pile cap where it interfaces with the timber plumb pile below.

Crushing is evidence of compression in the element beyond the ultimate capacity of the cap.

Efflorescence

The loss of water (or solvent) of crystallization from a hydrated or solvated salt to the atmosphere on
exposure to air.

Incipient

In an intial stage; beginning to happen or develop.

Knife Edging

Corrosion of steel edges to where original thickness is lost and the element appears sharp or serrated.
Missing

Location where a pile was previously and is no longer. Hardware, pier history and site evidence is used
to determine when a pile was but is no longer associated with the structure.

Non-Bearing/Partial Bearing
Less than 100% of the pile interfaces with the respective portion of the pile cap to which it is connected.
Non-bearing piles may have good structural integrity, but lack the intended load transfer mechanisms.

Overloading
Overstressing of the timber element by continuous or impact loads in excess of their ultimate capacity.

This is typically evidenced by severe vertical cracks in the timber that cross the grain, breakage of the
timber, and/or bulging of the timber with splitting of the wood fibers.

Pitting

A localized form of corrosion by which cavities or "holes" are produced in the material.

Section Loss
When a structural member loses area from its design section. Section loss negatively affects structural
capacity.

Spall
A small fragment or chip especially of stone or concrete.

Split
Elements exhibiting a complete separation through the section. Members may still be load bearing and
functioning as intended.

Tidal Zone

The zone exposed to wet and dry conditions. Mean low water (MLW) to high water mark.
Void

A large hole or empty space where such condition is not expected or wanted.
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Gannett Fleming, Inc. Specialty Underwater Services
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APPENDIX A: STRUCTURE DOCUMENTS
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