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Contract C1213-022 Supply & Installation of Four Aerators to Fore Regional Lagoons

AERATOR OPERATION & MAINTENANCE MANUAL
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Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

ECS House Industries, Inc.

3720 Highway 1 South, Cherry Valley, Arkansas 72324

5hp Direct-Drive, ECS House #SDB059TA?2
Floating Electric Brush Aerator Specifications

PART 1 GENERAL
1.1 Summary

A.  The design, fabrication, supply, and installation of the aeration system shall be as
specified herein.

B.  Floating brush aerators are equipped with all necessary equipment and materials to
meet the specified requirements in the proposed wastewater treatment process.

1.2 Qualifications

A.  The aeration system supplier shall be experienced in wastewater treatment processes
and shall be prepared to demonstrate the affect on the client’s process of the aeration
systems supplied through documented analysis relating to flow, hydraulic retention
time, and biological contact.

B.  The floating brush aeration system Design Engineer shall have documented water and

wastewater treatment and design experience for a minimum of ten (10) years.

C.  The manufacturers of the aeration system components shall provide a twelve (12)
month warranty on all items from the date of start-up, not to exceed eighteen (18)
months from the date of delivery.
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1.3 Submittals
A.  The Contractor shall submit to the ENGINEER for approval, submittals showing full
details of all aeration equipment and appurtenances. The submittals shall be supported
by such notes or written directions as may be necessary.

B.  This submission shall be made as soon as feasible after Contract award. The
Contractor shall furnish the ENGINEER with (5) five copies of the submission as
approved. He shall also provide approved copies sufficient for the use of his own
forces.

C. The information required on the submittals shall include, but not necessarily be
limited to, the following:

1. Full and complete specifications covering the proposed equipment and
appurtenances to be furnished, including certified aeration design provided by
Floating Brush Aeration Design Engineer. The design shall show the mixing and
oxygen capabilities of the ECS House Industries, Inc. Floating Brush Aerator
System.

2. Detail drawings showing plan and elevation dimensions of the proposed
equipment and appurtenances to be furnished.

Assembly, Installation, and adjustment instructions.

Nearest location of factory maintenance and service facilities that will be available
to service the equipment offered.

5. Full and complete specifications for each motor or motor drive unit, or gear
reducer proposed to be furnished as a component part of the equipment

6. Such weights of the equipment as necessary including the heaviest piece to be
handled during construction.

7. Warranty as specified herein.

8. Troubleshooting guide.

9. Electrical requirements, including power and control wiring schematics.
Failure to submit the above data as set forth shall be cause for rejection of the submittal and
equipment.

1.4 Operation and Maintenance Manuals

A. Upon the Engineer’s approval of submittals the manufacture shall provide (5) five
copies of the operation and maintenance manuals.

B.  The O&M manuals shall include details of all components, installation instructions,
start-up procedures, and operation and maintenance procedures. The O&M manuals
shall include specific instructions for receiving and handling, assembly, mooring,
wiring, installation, repair, service and storage.
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PART 2 PRODUCTS

2.1 The Contractor shall furnish and install a total of four (4) Shp floating electric brush aerators
as part of this project. ECS House Industries, Inc., located in Cherry Valley, Arkansas, shall
manufacture the floating electric brush aerators or Engineered Approved Equal.

2.2 Aeration units and appurtenances shall be adaptable to the layout shown on the drawings
and shall be of new and current manufacture. Units shall operate without objectionable noise
or abnormal vibration over the specified operating range. All rotating parts shall be balanced
through precise CNC machining and precision rotor and shaft alignment. Units shall have a
nameplate that will include the manufacturer's name, serial number, model number, size,
gear reducer speed, and horsepower.

2.3 Horizontal - Rotor Assembly

A.  The 5 hp floating electric brush aerator assembly shall include an 8 schedule 40 rotor
pipe. The rotor shall be 059 long and no shorter. The rotor shall have 45 brushes that
are 6" minimum width x 14" minimum length and have 133-degree V-shaped angle.
The brushes shall be robotically welded, on both sides, in a spiral configuration to
achieve superior balance and rotation. The rotor assembly shall be constructed of
304L Stainless Steel. Lifting eyes shall be welded onto the rotor pipe so compete unit
can be removed and installed with balance.

The rotor shall have welded in CNC machined inner-plates that shall allow both the
drive and non drive end shafts the ability to be bolted-into the rotor. The drive shaft
and non drive shaft shall be fabricated from 316 stainless steel.

B.  Welded-in or bolted "on" drive or non drive end shafts shall not be acceptable.

C. Lifting mechanisms shall be welded onto the rotor pipe so the complete unit can be
removed and installed with balance.

24 Non Drive End Rotor Bearing

A.  The non drive end bearing shall be a grease lubricated, stainless steel, eccentric collar
1-1/2” ball-bearing assembly. The bearing shall have a 304L stainless steel inspection
cover and an auxiliary non-corrosive seal mounted in a power coated seal plate on the
rotor side of the power coated bearing bracket. The collar shall have a stainless steel
rear cover mounted above and around the upper half the collar and bolted to the
bearing bracket sides. An external grease fitting shall be located on the side of the
bearing bracket. The bearing shall have an L10 bearing life over 100,000 hours.
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B.  Any aerator that has to use a plastic drive-end bearing will not be acceptable.
2.5 Electric Motor

A.  Each aerator shall use a premium efficiency severe-duty C-face motor with feet. The
motors shall be Shp, 3 phase, 50 Hertz, 415 volt, 1750 RPM with a 1.25 operating
service factor when motor is operating at 90% of rated full load during normal
operation.

B.  Motor shall be totally enclosed, fan cooled (TEFC), rated for severe corrosive-duty,
NEMA Class F insulation, cast iron construction with an epoxy coating, and stainless
steel hardware and nameplate. ( Premium efficiency; meets or exceeds the
requirements of EPACT '92 and Canadian Federal Efficiency Levels defined in CSA
C390-93. Full load efficiency of all ratings is certified under the EEV Program of the
CSA)

2.6 Electric Motor Certification

A.  The aerator manufacturer shall provide certification that the nameplate data affixed to
the aerator's electric motor is valid, specific data applicable to that particular motor.

2.7 Gear Reducer

A.  Constant-duty AGMA Class IIl DODGE Model TA2, Gear Reducer shall be directly
mounted on the rotor's drive shaft with tapered-bushings. The shaft mounted helical
gear reducer shall have tapered roller bearings. Ball bearings in the gear reducer are
not acceptable. The gear reducer shall be rated for a minimum of 12hp, providing a
minimum 2.0 hp Service Factor.

B.  The input shaft and output hub seals shall be non-corrosive, non-metallic, stainless
steel spring loaded double lip, nitrile seals. The output hub shall have two seals on
each side. The input shaft of the gear reducer shall be connected to the motor shaft
with a D odge PX40 coupler thus giving the assembly a “Dampened System” and
creating the “Direct Drive” aerator. The coupler shall be high speed and the coupler
element shall be constructed of high density reinforced rubber. The gear reducer shall
produce a nominal rotor speed of 70 RPM. The gear reducer shall not be connected to
the motor using any type of V-belt driven system or a “low speed coupled” direct
driven system.

C.  An input shaft mounted steel hub shall have a cooling fan bolted to the hub face to
provide gear drive cooling.
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2.8 Aerator Drive End Shaft & Triple Seal Protection System

The 1-15/16 diameter 316 SS drive shaft enters the gear drive enclosure through the “Triple

A.

QP Id: TMS369

Seal Protection System”.

This consists of CNC machined, piloted, inner and outer seal plates which help prevent
fluids from entering the gear housing. The inner and outer plate seals shall be non-
corrosive, non-metallic type, stainless steel spring loaded, double-lip, nitrile seals. The
outer seal is additionally protected with a v-ring shaft seal and protective stainless steel
collar. The cavity between the inner and outer seal plates are grease filled through a port
on the side of the outer seal plate. Internally, the drive shaft is supported by a 1-15/16”
piloted flange bearing that is bolted internally to the drive case with a spacer ring that
permits a close fit and aligns the shaft seals. The aerator gear drive enclosure shall be
designed to keep fluids from entering the enclosure. The materials are 304L Stainless
Steel, 7 gauge and 1/4” plate steel. The enclosures shall be ECS House Industries part
numbers MFG005489.

The gear reducer enclosures consists of a welded drive case, drive case cover with glued
neoprene seal with hinge linkage, vented motor mounting bracket, motor height
adjusting brackets with adjusting bolts, vent hole splash prevention angle, 16 gauge
304SS motor cover, stiffening angles bolted to the upper case sides and ends, and anti-
rotation angles that lock the gear drive into position after motor and gear drive input
shaft alignment. The rotor end stiffening angle shall provide an adjustable hinge point
for compression of the cover seal around the rotor end top edge of the enclosure, sides
and motor bracket.

The vent holes on the motor bracket shall be protected with a 16 gauge 304 stainless
steel splash angle to prevent fluids from entering the enclosure in case of wash down.
The motor bracket bolts directly to the drive case to provide room for installation and
removal of the shaft mounted gear drive assembly and shall be sealed with silicon. The
motor bracket shall provide that the C-face motor shall be removed without
repositioning the gear drive.

The sealing drive case cover shall be held closed with two stainless steel clamp latches
mounted on stainless steel blocks bolted to the drive case enclosure sides. The latching
force shall be adjustable to maximize sealing of the cover. The stainless steel clamp
catches shall be bolted to the drive case cover flange. When in the raised position for
service and inspection, the cover shall be held open with manually inserted stainless
steel pins with lanyard in the hinge linkage.

The drive train enclosure shall be bolted to the framework in four places provided by
four angle brackets bolted to the enclosure sides.
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2.9 Floatation Assembly, Main Frame Construction, Floatation Attachment Bands, Anchoring
System, and Powder Coating Specifications

A.  Each 5 hp unit shall have (2) two-16 gauge, 304L stainless steel tanks. The drive-end
tank shall be 8’ long x 22” diameter, and the non-drive end tank shall be 8’ long x 19”
diameter.

B.  All stainless steel floats shall be seam welded and pressure checked after fabrication.
The stainless steel floats shall be foam filled with “closed celled” two part foamular
foam.

C.  The main frame of the aerator shall be fabricated from 304L Stainless Steel.
The main frame shall be fabricated out of 3 schedule 40 pipe and 7 gauge steel.
The frame shall be welded and bolted together with stainless steel hardware.

D.  Each float shall be attached to the mainframe using 7 gauge, 304L Stainless Steel
bands and connected to the frame with stainless steel pins and 304L stainless steel
bolted brackets. The frame shall be connected to the anchoring system in such a
manner that external forces, resulting from wave action and other external movement,
are not transferred to the Floatation attachment.

E.  Each unit shall have adjusting linkage attached to each corner of the main frame.
Adjusting linkage shall be capable of changing the operating depth of the horizontal
rotor blades; the horsepower requirement and amperage draw, and provide aerator
leveling. Adjusting linkage shall be fabricated from 304L stainless steel rods with
brass adjusting nuts. A djusting linkage shall not be connected directly to the
anchoring system nor shall it mechanically depend upon the anchoring system for it to
be effective.

F.  Anchoring system shall hold the aerator firmly in position. The type of anchoring
system to be used is determined by the placement of the aerator(s) as indicated on the
ENGINEER’S Plans. Anchoring system shall be fabricated from 304L
Stainless Steel. The anchoring system shall not restrict the unit’s floatation and shall
allow for continuous aerator operation with fluctuations in the water surface elevation
up to (plus/minus) three feet (£3ft.). The anchoring system shall consist of two (2)
parallel mooring arms, one (1) cross-brace assembly, and two (2) bank stake poles in
order to anchor to the levee of the lagoon or cable anchoring can be provided.
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PART 3 EXECUTION

3.1 The aerator shall be installed as shown on the drawings and in strict accordance with the
manufacturer’s instructions.

3.2 The aerator supplier, through their field service technician or representative, shall provide
service to verify the proper installation and supervision of equipment start-up. O peration
and maintenance instruction shall be given to the engineer/owner through the use of
illustrated material within the manual.

3.3 Installation supervision and start-up services shall be provided only to the extent required to
comply with the manufacturer’s warranty conditions.

3.4 After completion of the equipment installation, testing of the rotor shall be done
continuously for a period of 24 hours.
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ECS HOUSE INDUSTRIES, INC. WARRANTY AGREEMENT

This Is A Legal Contract Between You And ECS House Industries, Inc.

1. ECS House Industries, Inc. (“ECS”) warrants directly to you that the equipment identified
below will be free from defects in materials and workmanship appearing under normal
commercial use and service for a period of twelve (12) months following your first use of the
equipment or eighteen (18) months from the date of first delivery of said equipment to you,
whichever period expires first, subject to the restrictions and conditions contained herein. The
warranty contained herein does not extend to any purchaser of the equipment other than the
original purchaser.

List of Warrantied Equipment:

a.
b.
c.

2. The warranty contained herein does not apply to any part(s) or component(s) not
manufactured by ECS which are included and/or contained within the equipment supplied to you
by ECS. Any warranty, if any, covering parts or components purchased by ECS which are
included and/or contained within the equipment purchased by you from ECS is provided to you
by the respective manufacturer(s) of such part(s) and/or component(s). ECS is not obligated to
bear the cost of labor, lodging, removal of equipment from water, meals or transportation
regarding any part(s) or component(s) not manufactured by ECS. Notwithstanding the
foregoing statements, with regard to any part(s) or component(s) not manufactured by ECS
which are included and/or contained within the equipment supplied to you by ECS and which
are found by ECS to be faulty or defective, ECS agrees to facilitate and pursue all warranty
claim(s) on your behalf with the manufacturer(s) of the faulty or defective parts(s) and/or
component(s) and to bear the cost of shipping any such faulty or defective part(s) or
component(s) back to the manufacturer thereof for evaluation during the warranty period set
forth by this Agreement.

3. WARRANTY DISCLAIMER AND LIMITATIONS OF LIABILITY:

Your sole and exclusive remedy against ECS arising from your purchase and use of the
equipment manufactured by ECS is limited to the repair or replacement of defective materials or
workmanship. Within the warranty period, ECS will replace or repair any parts built and
manufactured by ECS that have failed under normal use subject to the restrictions and
conditions listed herein. Unless otherwise stated specifically herein, ECS will not be responsible
for shipping or handling on parts returned pursuant to this warranty. All parts returned for
warranty replacement or repairs must be returned within thirty (30) days of failure, have the
proper serial number and have a RMA number attached.

ECS is only obligated to perform repair(s) or replacement(s) of defective material and/or
workmanship pursuant to this warranty at an ECS facility or another place designated by ECS.
No warranty will be honored by ECS when, in the sole opinion of ECS, there is loss or damage
resulting from any cause beyond the control of ECS, including, but not limited to, abuse,
neglect, alterations or modifications, an accident, unauthorized repairs or attempted repairs,
improper installation, use of the equipment in a sea water or salt water application, or damages
resulting from acts of God or governments, floods or fires, or other parties, specifically including,
but not limited, to purchaser. ECS will not be responsible for failures of any kind due to: (1) ph
levels that vary outside normal limits or (2) abnormal water density in any application.  All
warranties as stated herein will be null and void upon failure of any kind that is determined by

Page 1 of 2
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ECS to have been caused by lack of routine maintenance and/or proper fluid changes as
required by the operator’'s manual and the specifications of the original equipment manufacturer.
All warranties stated herein will be null and void upon any failure due to or resulting from foreign
objects coming in contact with any ECS equipment. All serial numbers shall remain intact and
together as recorded and coordinated by ECS. All parts replaced during the warranty period
shall be purchased from ECS and shall be the correct part for the correct model. ECS shall not
be liable for any damage caused by corrosion, amoeba or bacteria to any material, part, or
workmanship during the warranty period or any other time. This warranty is subject to any
existing conditions of supply which may directly affect the ability of ECS to obtain materials or
manufacture replacement parts. Any repair or replacement under this warranty shall not extend
the original warranty expiration date.

EXCEPT FOR THE ABOVE WARRANTY, ECS MAKES NO OTHER WARRANTIES,
EXPRESS OR IMPLIED, AND MAKES NO WARRANTY OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES WHICH
EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF.

It is agreed that ECS shall not be liable for any incidental or consequential damages
experienced or claimed by you, including, but not limited to: loss of profits; loss of income;
damage to equipment; damage to facilities; loss of or damage to your product(s) or crop(s);
damages resulting from lack of oxygenation; damages resulting from corrosion, amoeba or
bacteria; attorney’s fees; costs of litigation; or any liability that you may have with respect to any
other person or entity.

4. TIME LIMIT ON COMMENCING LEGAL ACTION:

It is agreed that you have one (1) year from the accrual of the cause of action within which to
commence any legal action arising from the purchase or use of the equipment, or be barred
forever.

5. The parties hereby agree that the United Nations Convention on Contracts for the
International Sale of Goods (“CISG”) will not apply to this Agreement. Any dispute arising under
or related to this Agreement shall be governed by and decided under the laws of the State of
Arkansas, United States of America. Venue for any lawsuit and/or claim filed by any party to
this Agreement in connection with or related to this Agreement shall lie solely with the courts of
the State of Arkansas, United States of America.

6. To the extent that any provision of this warranty contravenes the law of any jurisdiction,
such provision shall be inapplicable in such jurisdiction, and the remainder of the warranty shall
not be affected thereby. This warranty shall become null and void upon the dissolution of ECS.
This warranty supersedes and voids any and all previous warranty statements and guarantees
issued by ECS.

ECS House Industries, Inc. I, the undersigned, have read the above-stated
warranty agreement and understand and accept
its terms and acknowledge receipt of a copy of
the agreement.

By: By:
Date: Date:
Page 2 of 2
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SDBO059TA2253050
5 HP ELECTRIC BRUSH AERATCOR
Parts List & Drawings
9/6/2012
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SDB059TA2253050
REF# DESCRIPTION QTY PART #
1 Frame, Welded Assembly 1 MFG00551451
2 Channel, Drive Case Base (L) 1 MFG005594L S1
3 Channel, Drive Case Base (R) 1 MFGO05624RS1
4 Angle, Base Channel Support 2 MFG00559381
5 Assy, Drive Case TA2 1 MFG005599S81
6 Ang, Corner Stand 4 MFG00134451
7 Channel, Float Bangd Frame 4 MFG00092951
8 Channel, Float Adjuster Trunion Block Mount 4 MFG00097851
9 Block, Float Adjuster Trunion 8 MFG000881S2
10 Trunion, Float Adjuster 4 MFG00099752
1 Red, Float Adjuster 4 MFG00039352
12 Seal, TE V Ring 1 5518400400
13 Cellar, TE V Ring Shaft 1 MFG005578S52
14 Ang, Comer Stand Base 2 MFG001234551
15 U-Belt, 3/8"x 2-1/2"x 312" 4 5BLT38212312
16 Eye, Frame Corner Inside Lifting 4 MFG00172781
17 Stake, Moaoring Arm 2 MFG00032651
18 Brace, Mooring Arm Cross 1 MFG00170081
19 Pin, Cotter ] iGPINCOTR3161348
20 Assy, Single Clevis 2 MFG001768381
21 Pin, 3/4" 30458 Mooring Arm/Float Attaching ; 4 MFG00033051
22 Assembly, Greased Tail Bearing 1 MFG00591851
23 |Assy, Double Clevis 1" 4 MFG00176951
24 Arm, Mooring 2 MFG001690S1 |
25 Bracket, 2" Shallow Lagoon Marm Stake Pivot 2 MFG00127351
28 Channel, Upper Splash 2 MFG00085451
27 Pin, Mooring Arm Attaching 1" 31655 4 MFG001770S2
28 Bolt, 3/4 x 5-1/2 S8 4 5BLT34512NCHXS
29 |Shaft Drive 1 MFGO0557282
30 Shaft, Tail 1 MFG00551282
3 Rotor 1 MFG00089851 )
32 Float, 19"X & 1 MFG00037151F
31 |Insulator, Fioat Band 19" 2 |MFG000560
A 34 Band, Float 19" 2 MFG00084151
35  |Float, 22"X §' 1 MFGQ0037281F
38 Insulator, Float Band 22" 2 IMFG000561
37 |Band, Float 22" 2 MFG00084251
QP Id: TMS369 Active: 20/11/2013
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MOORING ARM BRACKET ASSEMBLY
REF# DESCRIPTION PART NUMBER
17 Macring Arm Stake MFG00032651
19 Pin, Cotter SPINCOTR3161348
23 Assy, Double Clevis 1" MFG00176981
25 Bracket, 2" Shallow Lagoon Marm Stake Pivot MFG00127381
27 Pin, Mooring Arm Attaching 1" 31685 MFG001770S2
-
QP Id: TMS369 Active: 20/11/2013
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FLOAT FRAME BRACKET ASSEMBLY

REF# DESCRIPTION PART NUMBER

7 Channel, Float Band Frame MFG00092981

19 Pin, Catter {SPINCOTR32161348

20 Assy, Single Clevis MFGO001768151

23 Assy, Double Clevis 1" MFG00176951

27 Pin, Mocring Arm Attaching 1" 31688 MFG00177052

28 Bolt, 3/4 x 5-1/2" 88 5BLT34512NCHXS
28A Nut 5NUT34HXBRS
288 Washer, Lock SWSHLOCK348
28C Washer, Flat BWSHFLT34S8
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SDB059TA2253050
MOTOR BOX ASSEMBLY
Ref# DESCRIPTION PARTH#
1 Cover, Drive Case MFGO00558951
2 Angle, Drlve Case Cover Tilt MFG00400651
3 Angle, Motor Shield Support RH MFGO05558RS1
4 Angie, Motor Shield Support LH MFG005558LS1
5 Flat, Motor Shield Support MFG00555951
6 Pin, Quick Release w/ lanyard BPINQUICLA128
: 7 Angle, Drive Case Hinge MFG00558851
8 Angle, Drive Case Upper Left Side MFGO005587LS1
9 Angle, Drive Case Upper Right Side MFGO005587RS1
10 Angle, Motor Channel Upper MFG00558251
11 Shield, Motor MFG00556451
12 Angle, TA2 Anti Rotation RH MFG005584RS1
13 Angla, TA2 Anti Rotation LH MFG005584L51
14 Eye, Drive Case Lifting MFGO0067451
15 Reducer, TAZ Gear MFG005604
16 Hub, TA2 Cooling Fan MFGD0O558151
17 Fan, TA2 Cooling MFG 005469
18 Assembly, Couplar MFG000695
19 :Assembly, Motor Channal MFGOO557451
20 Motor, SHP SMTRTCOEQO54
21 Block, Drive Case Cover Clamp MFG00403951
22 Clamp, Cover i 5EAR51433155
23 Assembly, Drive Case MFGOO558651
24 Angle, Drive Case Mounting . MFGE00400151
25 Angle, Motor Adjusting Cross Brace MFGO0556781
26 Spacer, Motor MFGD0556551
27 Angle, Motor Adjusting LH MFGO005566L51
28 Angle, Motor Adjusting RH |MFGO05566RS1
|29 Bearing, Rotor Flange B 5BRG124229
30 |Hose, Drain MFGO05596
. 31 Seal ‘ 58150193-03556
32 Plate, Inner Seal MFG00025151
33 Plate, Outer_SeaI MFG00024651
34 Angle, Motor Channg] Vent Hole Shield MFG00556351 L
35 Seal, DE V Ring 55L5400400 i
36 iCollar, DE V Ring Shaft _ |MFG00558052
37 iShaft, Drive - MFGO0557252
EL:] iLube Site SEARS60LUB
39 Angle, Lube Site MFGOO589851
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TAIL BEARING BRACKET ASSEMBLY
MFG005918S1

. CHANNEL, TAIL BEARING BRACKET
. PANEL, BRACKET LOWER SPLASH

. COVER, BRACKET FRONT

. BEARING, TAIL

.PLATE, TAIL BEARING SEAL

. SEAL, TAIL BEARING

.BOLT 5/8 “x 1- %4”, (4) TAIL BEARING HEX
. LOCKWASHER, 5/8> SS

. ASSEMBLY, BRACKET UPPER COVER
. COVER, BRACKET UPPER REAR

. COVER, BRACKET LOWER REAR

. GREASE FEEDER

.BOLT, % X '” (8) SHOULDER

. BOLT 1/4“x %4, (4) HEX

.BOLT 3/16“x 47, (4) HEX

. BUSHING, BEARING

MFIG0059178S1
MFG005916S1
MFG005913S1
MFG002291
MFG00027382
SSLS0150-12184
SBLT58112HXBRS
SWSHFLT58S
MFG00591281
MFG0059148S1
MFG00591581
SEAR560LUB
SBLT1412SHLDS
SBLT1412ZHXS
SBLT31612HXS
MFG001392
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FLOAT ASSEMBLY ATTACHMENT

FLOAT ADJUSTER TRUNION —

FLOAT ADJUSTER

[TRUNION cmm:.\

FLOAT ADJUSTER TRUNION CHANNEL AND FLOAT BAND FRAME
CHANNEL (Fig.8) SHOULD COME PRE-ASSEMBLED FROM THE
FACTORY.

FLOAT BAND
[FRAME cmmm.\
(FIGURE 8)
PRE-ASSEMBLE ALLTHREAD (Fig.9) WITH SUPPLIED BRASS
NUTS. APPLY THE FIRST BRASS NUT HALF WAY DOWN THE
ALLTHREAD TO SAVE ADJUSTING TIME. INSTALL THE ALLTHREAD
THROUGH THE FLOAT ADJUSTER TRUNION. PLACE THE OTHER
BRASS NUT ON END OF ALLTHREAD TO KEEP IN PLACE.
ALLTHREAD — (FIGURE 9)
ALIGN LOWER FLOAT BAND HOLES WITH FLOAT BAND FRAME
CHANNEL (Fig.11) HOLES. INSTALL SUPPLIED 3/4” X 5-1/2”
STAINLESS STEEL CONNECTING BOLT WITH 3/4” FLAT WASHER,
LOCK WASHER, AND BRASS NUT IN FLOAT BAND FRAME CHANNEL.
INSTALL SUPPLIED 3/4” X 5-1/4" STAINLESS STEEL FLOAT
ATTACHING PIN WITH COTTER PIN (Fig.10) IN UPPER FLOAT BAND
HOLES AND TUBE END OF ALLTHREAD.
3/4” X 5-1/4" (FIGURE 10)
FLOAT ATTACHING—
PIN
ONCE ASSEMBLED TIGHTEN STAINLESS STEEL CONNECTING
BOLT. FLOAT ATTACHMENT COMPLETE WHEN BOLTS ARE TIGHT.
FLOAT BAND | (FIGURE 11)
CHANNEL 3/4” X 5-1/2” STAINLESS
STEEL CONNECTING BOLT
QP Id: TMS369 Active: 20/11/2013 Page 21 of 88
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ALLTHREAD MEASUREMENT SETTINGS

AN

(FIGURE 12)

FLOAT ATTACHED

DRIVE END FLOAT (FIGURE 13)
ASSEMBLY

TAIL END FLOAT (FIGURE 14)
ASSEMBLY

QP Id: TMS369

ALLTHREAD SETTINGS (Fig.12) ARE SET TO ADJUST THE BLADE
AND DEPTH OF THE AERATOR. STARTING POINT FACTORY
MEASURMENTS (BASED ON 480V 3 PHASE) ARE INDICATED FOR THE
SPECIFIED AERATOR. ADJUST AND MEASURE THE ALLTHREAD
SETTINGS. SETTINGS ARE MEASURED FROM THE BACK OF THE
BRASS NUT TO THE END OF THE ALLTHREAD. AFTER ADJUSTING
ALLTHREAD TO REQUIRED MEASURMENTS TIGHTEN THE BRASS
NUTS. IF YOUR AERATOR IS A 2HP, USE A 3/4” OPEN END
WRENCH. IF YOUR AERATOR IS A 3HP 5HP 7.5HP OR 10HP, USE
A 1-1/8" OPEN END WRENCH TO TIGHTEN THE BRASS NUTS. IF
YOUR AERATOR IS A 15HP 20HP OR 25HP USE A 1-5/16" OPEN
END WRENCH.

MAKE SURE TO CHECK FOR LOOSE BOLTS AND NUTS OR
MISSING PINS AFTER ASSEMBLY.

DRIVE END ASSEMBLED FLOAT SHOULD RESEMBLE FIGURE 13.

TAIL END ASSEMBLED FLOAT SHOULD RESEMBLE FIGURE 14.
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MOORING ARM CLEVIS ASSEMBLY

MOORING ARM CLEVIS ASSEMBLY. REFER TO THE
PARTS LIST FOR REFERENCE.

SINGLE CLEVIS ASSEM:BLY\

DOUBLE CLEVIS ASSEMBLY —/ N\ 5/8" x 1" STAINLESS STEEL CARRIAGE BOLT, 3/8"
STAINLESS STEEL FLAT WASHER 3/8” STAINLESS STEEL
MOORING ARM ATTACHMENT LOCK WASHER, AND A 3/8" BRASS/ NUT
3/8" X 2-1/2" X 3-1/2" 3/8” BRASS NUT 3/8” STAINLESS STEEL
STAINLESS STEEL U-BOLT LOCKWASHER AND 3/8” STAINLESS STEEL
FLAT WASHER

\ / MOORING ARM CROSS BRACE ASSEMBLY

ANCHORING THE AERATOR IS JOB

CROSS BRACE ATTACHMENT SPECIFIC. PLEASE FOLLOW THE
ANCHORING INSTRUCTIONS VIA YOUR
O&M MANUAL, SECTION: PARTS LIST
& DRAWING
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GREASE LUBRICATED TAILL BEARING ASSEMBLY

WHEN THE AERATOR IS OPERATING, STAINLESS STEEL COVER
SHOULD BE CLOSED.

\ TAIL BEARING

COVER

(FIGURE 15)

OPEN THE COVER FOR ROUTINE INSPECTION AND
MAINTENANCE. REMOVE CAP AND ANY DEBRIS FROM GREASE
FITTING. SEE 0&M MANUAL FOR LUBRICATION FREQUENCY,
AMOUNT, AND SPECIFIED LUBRICANT. O&M SECTION: ENCLOSED,
NON-DRIVE END BEARING.

GREASE LUBRICATED GREASE FITTING
TAIL BEARING

AERATORS HAVE A GREASE FITTING ON THE OUTSIDE COVER
FOR EASIER ACCESS WHILE LUBRICATING THE BEARING.

\— GREASE FITTING
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GEAR REDUCER OIL DRAIN VALVE

REFER TO THE 0&M MANUAL, SECTION:
DODGE GEAR REDUCER.

VENT PLUG ASSEMBLY

THE OIL IN THE GEAR REDUCER
SHOULD BE CHANGED VIA THE OIL DRAIN
VALVE BY PRESSURIZING THE CASE. REMOVE
1/2” PLUG FROM BOX SIDE AND INSTALL
1/2” HOSE AND FITTING TO DRAIN VALVE.
REMOVE VENT PLUG ASSEMBLY AND INSTALL
PRESSURIZING FITTING TO FORCE USED OIL

N\ OUT OF THE CASE BY A MAXIMUM PRESSURE
DRAIN VALVE OIL DRAIN VALVE OF 10LB FROM AN AIR SOURCE.

AFTER REMOVING USED OIL, FOLLOW DODGE
GEAR REDUCER INSTRUCTIONS (SEE O0&M
MANUAL, SECTION: DODGE GEAR REDUCER
OWNERS MANUAL) FOR FLUSHING THE GEAR
REDUCER. NEXT, REFILL WITH NEW OIL AND
RE-INSTALL VENT PLUG ASSEMBLY AND MAKE
SURE DRAIN VALVE IS CLOSED.

AN

EXTERNAL DRAIN OIL DRAIN PLUG

OIL DRAIN HOSE
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FLEXIBLE COUPLING

DODGE GEAR REDUCER, TAPERED BUSHINGS,
AND FLEXIBLE COUPLING OWNERS MANUAL,
FOR FLEXIBLE COUPLING ASSEMBLY.

COUPLER FLANGE

INTERNAL CLAMP RING

FLEXIBLE COUPLER
ELEMENT

TORQUE WRENCH
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FLEXIBLE COUPLING

ALIGNMENT TOOL

(FIGURE 6)

ALIGNMENT TOOL
IN USE

(FIGURE 7)

FLEXIBLE COUPLING
ASSEMBLED

QP Id: TMS369

WHEN PURCHASING A SDB UNIT, YOUR PACKAGE SHOULD
INCLUDE AN ALIGNMENT TOOL (FIGURE 6). THIS TOOL IS USED TO
CORRECTLY SPACE THE COUPLING FLANGES WITH THE ELEMENT
INSTALLED. THIS TOOL SHOULD BE USED DURING THE INSTALLATION
OF A NEW MOTOR OR GEAR DRIVE. IT IS IMPORTANT THAT YOU
FOLLOW THE INSTRUCTIONS THAT COME WITH THE COUPLING FOR IT
TO PROPERLY FUNCTION.

THE USE FOR THE ALIGNMENT TOOL IS SHOWN IN FIGURE
7. FOR EASIER INSTALLATION, FIRST TIGHTEN THE SET SCREWS
IN THE COUPLING MOTOR SIDE. SQUEEZE THE ENDS OF THE
COUPLING ELEMENT TO INSTALL. TIGHTEN THE SET SCREWS ON
THE GEAR DRIVE SIDE AFTER SPACING THE FLANGES WITH THE
ALIGNMENT TOOL. THEN SQUEEZE THE ELEMENT ENDS TOGETHER
AND SNUG THE FLANGE BOLTS TO PREVENT THE ELEMENT FROM
GAPPING OPEN. TIGHTEN THESE BOLTS TO THE PROPER
TORQUE. IT WILL BE NECESSARY TO TIGHTEN EACH BOLT
SEVERAL TIMES UNTIL THE PROPER TORQUE VALUES ARE
ATTAINED.
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ADJUSTER CHANNEL SETUP

\IIOTOR MOUNTING PLATE
CHANNEL ADJUSTING BOLT

(FIGURE 1)

MOTOR MOUNTING
PLATE CHANNEL

O\

\ MOTOR MOUNTING
ADJUSTING CHANNEL

_

(FIGURE 2)

G FLANGE __/ (FIGURE 3)

COUPLIN
SIDE ALIGNMENT POINT

MOTOR BOLT —/

QP Id: TMS369

(FIGURE 4)

BRASS NUT
LOCK WASHER

FLAT WASHER

/— ADJUSTING BOLT

BRASS NUT ———

VERY IMPORTANT NOT
TO FORGET THIS
BRASS NUT ' FLAT WASHER
LOCK WASHER
FLAT WASHER \ /
LD:]J\ FLAT WASHER

PRESET ALL FOUR (4) ADJUSTING BOLTS (Fig.1) OF THE
MOTOR MOUNTING PLATE CHANNEL (Fig.2) FROM THE TOP OF THE
MOTOR MOUNTING ADJUSTER CHANNELS (Fig.2) TO THE BOTTOM OF
THE MOTOR MOUNTING PIATE CHANNEL. SET THE MOTOR ON THE
MOTOR MOUNTING PLATE CHANNEL. SEE PARTS LIST & DRAWING
FOR SPECIFIC NUT, WASHER, AND BOLT SIZE.

ALIGN THE SIDE OF THE COUPLING FLANGE (Fig.3) IN ORDER
TO CENTER THE MOTOR. GENTLY TIGHTEN ALL THE MOTOR BOLTS
(Fig.4) SO THE MOTOR WILL NOT MOVE ON THE MOUNTING PLATE
CHANNEL. ALIGN THE TOP OF THE COUPLING FLANGE (Fig.5) BY
ADJUSTING THE MOTOR MOUNTING PLATE CHANNEL BOLTS.
TIGHTEN THE MOTOR MOUNTING PLATE CHANNEL BOLTS AND MAKE
SURE THE COUPLING FLANGE IS ALIGNED. TIGHTEN THE MOTOR
BOLTS. ASSEMBLE FLEXIBLE COUPLING ASSEMBLY. REFER TO THE
O&M MANUAL, SECTION: DODGE GEAR REDUCER, TAPERED
BUSHINGS, AND FLEXIBLE COUPLING OWNERS MANUAL, FOR
FLEXIBLE COUPLING ASSEMBLY.

COUPLING FLANGE /
TOP ALIGNMENT POINT —

(FIGURE 5)
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FLEXIBLE COUPLING
ALIGNMENT TOOL

WHEN PURCHASING A SDB UNIT, YOUR PACKAGE SHOULD
INCLUDE AN ALIGNMENT TOOL (FIGURE 6). THIS TOOL IS USED TO
CORRECTLY SPACE THE COUPLING FLANGES WITH THE ELEMENT
INSTALLED. THIS TOOL SHOULD BE USED DURING THE INSTALLATION
OF A NEW MOTOR OR GEAR DRIVE. IT IS IMPORTANT THAT YOU
FOLLOW THE INSTRUCTIONS THAT COME WITH THE COUPLING FOR IT
TO PROPERLY FUNCTION.

ALIGNMENT TOOL (FIGURE )

-

N

PX60 ALIGNMENT TOOL
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ECS House Industries, Inc.

3720 Highway 1 South, Cherry Valley, Arkansas 72324

Aerator Set-up & Instruction

Steg One: Attach Drive-End float (labeled DE) to the motor end of the aerator. Attach the float with the
Stainless Steel pins and Stainless Steel bolt provided in your floatation kit. You will need a 1-1/8” wrench and
socket for the 5hp aerator. Do not tighten the bolts too much. This will prevent the aerator from pivoting

Steg Two: Repeat step one, only this time you will be attaching the Tail-End float (labeled TE) to the non-
motor end of the aerator.

Step Three: Adjust the all thread settings (as described in Figure 1 on the next page) to 2 1/8” on the
Drive-End all-threads, and 3 1/8” on the Tail-End all-threads for the 5 hp aerators.

SteQ Four: Attach mooring arms to the frame of the aerator with the Stainless Steel 1" pins provided in
your floatation kit. You pins are secured with Stainless Steel Carter Keys.

SteQ Five: After the aerator is wired correctly and the aerator is positioned where you want it to face, take
the mooring arms stakes and put them in the ground with a sledge hammer, back hoe bucket, etc.

*Make sure you check the amperage. The “pre-settings” we provide are based on 480 volt, 3 phase electricity.

After the aerator is initially installed, let the unit run continuously for approximately 24 hours before you turn it off.
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ECS House Industries, Inc.

3720 Highway 1 South, Cherry Valley, Arkansas 72324

Thank you for choosing the ECS House Industries, Inc., floating brush aerator. In this manual, you will find the
proper way to maintain your aerator so your aerator will operate at peak performance levels. Listed below, are
the maintenance time and schedules for your brush aerators. Please add this to your normal preventative
maintenance schedules.

If you give your aerator an ounce of maintenance, it will give you pounds of performance year after year!

5hp Floating Brush Aerator Maintenance

***REQUIRED MAINTENANCE***

Fafnir Stainless Steel, Enclosed Tail-Bearing- The Fafnir Stainless Steel, Enclosed Tail-Bearing should
be greased once a month. We recommend the Schaeffers #221 Moly Ultra EP grease specified in this
manual. You should pump 8 to 9 shots of grease into the alomite located on the outside cover of the
enclosed Tail-Bearing. Visually inspect the bearing to insure the shaft is aligned in the center of the
bearing. If the shaft is not aligned in the center of the bearing then the bearing will need to be replaced.
Visually check for any debris around the seal once aweek. Any buildup of solids around the seal could
lead to a bearing failure.

If using a Lubesite Mechanical Greaser, Fill the reservoir during the Gear Drive Oil Change
below.

Dodge Gear Reducer- The Dodge Gear Reducer should receive an oil change every 6 months or 2,500
hours, whichever comes first. We recommend the Schaeffer's 209A 1SO 220 oil specified in this
manual. You should put 5 pints of oil in the TA2 gear reducer model used on the 5hp aerators.

Drive End Bearing- The Dodge Piloted Flange Bearing should be greased during Gear Drive Oil change.
Slowly pump grease until it starts coming out of the bearing. Visually inspect the bearing to insure the
shaft is aligned in the center of the bearing. If the shaft is not aligned in the center of the bearing then
the bearing will need to be replaced.

If using a Lubesite Mechanical Greaser, Fill the reservoir during the Gear Drive Oil Change
below.

Drive Shaft Grease Seal Plates — Every 2,500 hours or 6 months whichever occurs first, slowly pump 2
3 shots of grease into the seal cavity. Visually check for any debris around the seals once a week. Any
buildup of solids around the seal could lead to a bearing failure.

Paraflex Coupler- Visually inspects for any element misalignment or wear of the paraflex coupling
element and replace if necessary.

Weg Electric Motor- Visually inspect for any debris build up on or around the electric motor weekly.
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® Page 2 September 5, 2012
**/isually inspect floats, mooring arms, and remove any debris that may be wrapped around the drive
and tail shaft**

If you have any questions, please call our office number, (870) 588-3773.

Once again, thanks for choosing ECS House Industries, Inc. for your aeration needs!
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I i i E No.:
J Date: 9/29/2010

Customer
TECHNICAL PROPOSAL
Three-phase induction motor - Squirrel cage rotor
Product line : Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency
Catalog Number : 00518ET3E184TC
List Price : $810
Notes:

Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency

Performed by: Checked:
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e

No.:

Date: 9/29/2010

Rated current

0 14.2-12.8/6.40 A

DATA SHEET

Three-phase induction motor - Squirrel cage rotor
Customer :
Product line : Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency
Frame . 184T
Output : 5HP
Frequency : 60 Hz
Poles i 4
Full load speed : 1755
Slip 0 2.50 %
Voltage : 208-230/460 V

Locked rotor current : 100/49.9 A
Locked rotor current (Il/In) 2 7.8
No-load current : 6.12/3.06 A
Full load torque : 14.8 Ib.ft
Locked rotor torque 1210 %
Breakdown torque : 300 %
Design : B
Insulation class : F
Temperature rise : 80K
Locked rotor time : 20 s (hot)
Service factor 0 1.25
Duty cycle : 81
Ambient temperature : -20°C - +40°C
Altitude : 1000 m
Degree of Protection : IP55
Approximate weight : 1021b
Moment of inertia : 0.44494 sq.ft.lb
Noise level : 56 dB(A)
D.E. N.D.E. Load Power factor Efficiency (%)
Bearings 6307 ZZ 6206 ZZ 100% 0.81 89.5
Regreasing interval -—- --- 75% 0.75 90.2
Grease amount - -—- 50% 0.63 88.5
Notes:
Performed by: Checked:

QP Id: TMS369
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IiiE No.:
J Date: 9/29/2010
PERFORMANCE CURVES RELATED TO RATED OUTPUT
Three-phase induction motor - Squirrel cage rotor
100 + 1.0 — 00 ~
90 £ 0.9 B 1.0 ®
. S - ©
}/ ~~—
/ \ I
80 0.8 v — 2.0
\
70 0.7 / - 3.0
/]
60 0.6 4.0
/
d 50
50 0.5 =
[ A 1 o
40 £ 04 —3 16 o
/| ] 1, @
g B / / /// ; §
> 8 D ———— 18 B
SEe —— E S
'8 qg) 3 <
£ 9 1 4 >
L o E =
< m Lorerrernbvrveeeenbeererreeebeeereeeeebeeeeeebeeereeeenbeereeeeebeeeeereeebeeeeeneereeeeebeeeeree g IIIIIIII|:' 0
0 10 20 30 40 50 60 70 80 90 100 110 120 130
Percent of rated output (%)
Customer :
Product line . Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency
Output : 5HP Locked rotor current (Il/In) 1 7.8
Frame 0 184T Duty cycle : S1
Full load speed : 1755 Service factor . 1.25
Frequency : 60 Hz Design : B
Voltage : 208-230/460 V Locked rotor torque 1210 %
Insulation class : F Breakdown torque : 300 %
Rated current 0 14.2-12.8/6.40 A
Notes:
Performed by: Checked:
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E No.:
J Date: 9/29/2010
CHARACTERISTIC CURVES RELATED TO SPEED
Three-phase induction motor - Squirrel cage rotor
50 r 3 10.0
45 f = 90 2
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< 0.0 -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 0.0
0 10 20 30 40 50 60 70 80 90 100
Speed related to rated speed (%)
Customer :
Product line . Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency
Output : 5HP Locked rotor current (ll/In) 1 7.8
Frame 0 184T Duty cycle : S1
Full load speed : 1755 Service factor . 1.25
Frequency : 60 Hz Design : B
Voltage : 208-230/460 V Locked rotor torque 1210 %
Insulation class : F Breakdown torque : 300 %
Rated current 0 14.2-12.8/6.40 A
Notes:
Performed by: Checked:
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1 | 3 | 4 | 5 | 6 7 8
A
B
c
D
Notes:
E
Performed by:
2E 2F H BA A .
_ 7500 5.500 0.406 2.750 8.661 Checked:
B C D G J .
6.969 15.860 4.500 0.720 1.890 Customer:
K o) P T ES . - -
1.969 9343 8.740 1772 1.969 Three-Phase : W21 TEFC (IP55) - NEMA Premium Efficiency
F S N-W U R AB
0.250 2.750 1.125 0.984 7.086
AA d1 Fi AJ AK . .
NPT 1 Ad F@.’}%i 7.250 8.500 Three-phase induction motor 9/29/2010 E
BD BF BB BC AH i m !
8.875 UNC 1/2'x13 0.250 0.125 Frame 184T - IP55
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DODGE® CoupLiNG SoLuTION

Ture DobpGE COUPLING FAMILY

Uniquely engineered to dampen torsional
vibration, handle unavoidable misalignment,
and resist catastrophic failure.

Continuing our long-standing tradition of
developing products that improve the performance
and total cost efficiency of our customers’
operations, we are proud to offer a complete
family of DODGE® couplings.

Exclusive to Baldor Electric Company and our
DODGE brand, these couplings include product
features and performance capabilities that
increase bore size, improve torque capacity, speed
installation, reduce maintenance, and lower the
total cost of ownership.

No other manufacturer can offer you the variety
of coupling designs, sizes, and options we can.
Nor can any other supplier provide you with the

knowledge and experience we have gained from
100-plus years of application expertise. We were
the first to develop the industry’s only elastomeric
shear-type coupling—the original DODGE PARA-
FLEX®—and we remain the only resource today
who can offer you a five-year limited warranty on
couplings in the elastomeric family.

With DODGE and Baldor Electric Company, you get
elastomeric or metallic coupling solutions you can
trust from a time-tested supplier. With their built-in
ability to solve problems, DODGE couplings can
withstand the toughest applications and processes,
performing reliably and efficiently long after other
couplings have failed.

D O)GE

QP Id: TMS369
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DODGE STANDARD PARA-FLEX COUPLINGS

FINISHED BORE COUPLINGS

The finished bore flange design allows you to downsize your
coupling selection for greater cost savings. Plus, with its
built-in, factory assembled features, the FBX design ensures
long service life, eliminates loose parts, and reduces
maintenance requirements.

TAPER-LOCK COUPLINGS

The TAPER-LOCK flange design uses standard TAPER-LOCK
bushings and accommodates a wide range of bore sizes. Quick,
easy installation and removal with minimal shaft damage help
reduce maintenance time and costs.

BORED-TO-SIZE (BBS) AND MILL MOTOR TAPER (TBS)
COUPLINGS

These steel flange assemblies are designed to accommodate
larger bore sizes than TAPER-LOCK style couplings, while still
providing the industry-leading misalignment capabilities. The
TBS style is designed to fit ANSI 600 or 800 Series mill motors.
And both BBS and TBS model couplings are available in a
piloted design for use in floating shaft applications.

HIGH SPEED PARA-FLEX AND FLYWHEEL PARA-FLEX
COUPLINGS

These performance-proven couplings are designed for
applications with speeds up to 6000 RPM. They work with almost
any power source, including internal combustion engines,

and can accommodate angular misalignment up to 1°, parallel
misalignment up to 1/16”, and end float of 3/32".

PRE-ASSEMBLED SPACER FLANGES

The coupling’s factory-assembled spacer center drops in and
drops out for easy installation and removal. The spacer design
accommodates a wide range of between-shaft-end lengths for
greater versatility.

DODGE PARA-FLEX Couplings will accommodate up to 11" bores
and 453,000 in. Ibs. of torque.

DODGE PARA-FLEX ELEMENTS

SUPERIOR DESIGN PROVIDES ADVANTAGES OVER OTHER
RUBBER OR POLYURETHANE ELEMENTS

DODGE PARA-FLEX elements are manufactured with reinforced
fabric tension cords throughout the center of the rubber, with
uniform and centered beads at the edge of the rubber element.
This helps to prevent tire pull-out from the flanges, provides
increased reliability, limits untimely catastrophic failures and
provides replacement warning signs. Additionally, DODGE PARA-
FLEX elements are reinforced at the split to limit wear.

TORSIONALLY SOFT RUBBER PROTECTS CONNECTED
EQUIPMENT

The flexible design of the DODGE PARA-FLEX element is crucial
in preventing damage to connected equipment in harsh-
running environments. The torsional softness is instrumental in
dampening vibrations and absorbing shock loads to the system,
and it also requires less service factor than stiffer elements.

INDUSTRY LEADING MISALIGNMENT CAPABILITIES

DODGE PARA-FLEX elements provide accommodation of shaft
misalignment during installation, running-time, and replacement
better than other elastomeric elements. With an industry-leading
combined 4° angular, 1/8” parallel, and 5/16” end-float capability,
you can be sure that PARA-FLEX couplings will perform in harsh
environments, reducing valuable time needed for installation and
maintenance.

LARGE INSTALLED BASE

With over 50 years of history and development, DODGE PARA-
FLEX elements have the experience of providing reliable
solutions in a wide range of industries and applications. DODGE
PARA-FLEX Couplings carry an industry-leading 5-Year Limited
Warranty.

>

@ Fabric centered throughout rubber increases tire life.

Uniformed and centered beads prevent tire from
pulling out of flange.
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DODGE® Toraue-Arm ™

Tur LEGgacy CONTINUES

The DODGE TORQUE-ARM Il surpasses all other reducers
on the market because of its industry proven design and
patented features.

This powerful line of shaft mounted speed reducers

—in 12 case sizes through 400 horsepower (HP}—offers
unparalleled torque ratings and is quickly becoming the
new industry standard. Improved features include: an
all-new backstop concept, a patented sealing system,

a steel motor mount system, a state-of-the-art, totally
modular design with an expanded ratio range to 40:1 and
a patented twin tapered bushing system.

The increased ratings on the TORQUE-ARM Il line are
comparable to the next larger sized TXT reducer and are
the result of the extended gear centers, wider gear faces
and optimized tooth geometry. The new backstop design
features centrifugal lift-off sprags for extended life and
can be used with lubricants containing EP additives.

D ODGE

In addition, the TORQUE-ARM Il line has a patented,
premium sealing system that uses an HNBR oil seal
protected by a metal excluder seal with rubbing lip. This
harsh duty sealing system makes this reducer series

a perfect fit for today's harsh duty industries such as
aggregates, mining, cement, asphault, mixing & milling
and ethanol.

The new steel motor mount adjusts to multiple center
distances and mounts in shaft mount and screw conveyor
positions.Its patented twin tapered bushing system —in
standard length, short shaft, and metric versions— offers
all the features of our standard twin tapered TORQUE-
ARM bushing design which are unique to DODGE. The
patented insertable tapered wedge enables the optional
extended tapered bushing kit to be applied for shorter
shaft lengths; allowing the replacement of straight bore or
single bushed reducers.

QP Id: TMS369
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DoODGE TORQUE-ARM II™, GEAR-REDUCERS FOR

Propuct CAPABILITIES

 Twelve reducer sizes with modular accessories

e All reducers can be shaft mounted, screw
conveyor, vertical and flange mounted.

e HP through 400, and torque ratings through

500,000 Ib in.

e Standard 5, 9, 15, 25 and up to 40: 1 gear ratios.
e Nearly 300: 1 speed reduction with V belt drives.
 Bushing bores 1 inch through 7 inch.

e All highly efficient helical gearing design.

e Meets or exceeds AGMA standards including
5,000 hour L-10 bearing life, 25,000 average life.
e Smooth, rugged class 30 cast iron housings with

pry slots.

© 36 month - 18 month warranty protection.

e TA |l products are in conformance with ATEX
directive 94//9/EC guidelines
e New Premium HNBR oil sealing system and filter

breather

Design/ConsTRucTION FEATURES AND BENEFITS

1) Three large pry slots make rebuilding
easy

2) Proven, AGMA-rated, case-carburized
gear design ensures high efficiency.
Has Class | starting load capability
of 200%

3) Totally modular construction, one
reducer for shaft mount, screw
conveyor, vertical and flange mount
applications

4) Premium HNBR oil seals are
protected by a patented labyrinth
metal shield and excluder lip auxiliary
seal on all shafts.No lubrication
required. Factory tested

5) 100% cast iron housing (Class 30)
eliminates bearing cap leak paths
and maximizes surface area for heat
dissipation

6) Patented twin-tapered bushings are
available in standard, short shaft, and
metric versions

7) Heavy duty tapered roller bearings
provide 25,000 hours average life and
5,000 L-10 minimum hours life—even
in the heaviest load conditions

8) Magnetic drain plug and new filter
breather are standard

9) Extended gear centers and
increased gear tooth contact provide
dramatically increased torque and
horsepower ratings.

DODGE TORQUE-ARM Il gear reducers are in
conformance with the European ATEX Directive
94/9/EC (ATEX 100a) - Equipment and Protective
Systems Intended for use in Potentially Explosive
Atmospheres and are certified Dodge Torque Arm
II, Sizes TA0107 through TA12608, Equipment
Group |, Category M2 ¢/ Equipment Group Il
Category 2 GD ¢ T4 TAMB -30° C to +50°C

QP Id: TMS369
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A1L OF YOUR INDUSTRY NEEDS

TesTiNG AND DEVELOPMENT

It's what makes the TORQUE-ARM |l different
and even better than the original TORQUE-
ARM and all competition.

Using QFD techniques, DODGE began product
development by asking our customers to

tell us what they liked and/or disliked

about our original TORQUE-ARM and other
speed reducers on the market. From these
comments, our engineering team developed
specifications, which became the blueprint for
the TORQUE-ARM Il reducer's state of the art
design.

First and second generation prototypes were
built in production quantities and tested in our
own lab under full load conditions. All designs
used for the prototypes were developed

using our proprietary in-house development
programs for gearing design, bearing
selection, and shaft design. In addition,

all reducers were modeled using Pro-ETM
modeling software and analyzed using FEM
techniques.

Each size and ratio for each generation
prototype was subjected to rigorous
mechanical, structural, and thermal testing,

TORQUE-ARM It

The Legacy Continues . . .

MobuLar CoNcCEPTS

Shaft mounted reducer with twin tapered
bushing and motor mount

and all models were evaluated for design
optimization, structural strength, and stress
and deflection. The prototypes were also used
to perform manufacturing capability studies
to verify that the design tolerances could be
maintained under manufacturing conditions.

It was the knowledge gained from these tests
that influenced our final design specifications.
To ensure optimum performance, each size
and ratio of the final design was also put
through the same thorough, stringent design
analysis and testing as the prototypes.

Screw conveyor drive with adapter,

drive shaft and motor mount

QP Id: TMS369
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Mortorizep Toraue-Arm Il

¢ Heavy Duty AGMA rated design

e Tapered roller bearings on all helical shafts
© Premium HNBR oil seals

e |ndustry leading backstop design

e Standard Screw Conveyor Adapter and drive shaft
e Standard and short shaft twin-tapered bushings

e Standard stock torque arm rod kit
e £/ Class | & Il selection tables
 Rugged, high efficiency, case carburized helical/bevel gearing
e Part numbered product concept

® Reduced assembly time

¢ Reduced gaurding costs

© Reduced maintenance requirements
e Optional metal end covers

MobuLAR ACCESSORIES

Standard Twin-Tapered Bushing
System: an easy on, easy off, no-wobble
bushing system featuring a fully split,
ductile iron 8° taper and reliable twin
support. Available in inch and metric bores.
increased bore capability in many sizes.

Short-shaft twin tapered bushing kits:
(Patent numbers 5,667,333 and 5,951,198)
eliminate the need for full-length shafts.
Constructed with ductile iron, it has all the
features of our standard bushing system.
Available in both inch and metric bores.

Modular Metor Mount: attached and
supported by two angle iron brackets with
equally spaced holes, which align with the
spacing of the cast slots of the gear case.
This way, the motor mount can be adjusted
up or down depending on the customer’s
requirements. It can also be mounted on
the side of the reducer for screw conveyor
applications.

e Reducer mounts in multiple positions

e Three piece coupled design utilizes standard Reliance Electric NEMA
c-face motors in two motor speeds and multiple gear ratios to provide
a wide spectrum of output speeds

e Space saving integral gearmotor design uses VFD to adjust output
speeds for individual applications

e Backstop Option: helps prevent reverse

rotation in high stop-start loads, and results
in less wear and longer life. Its centrifugal
throw-out design eliminates sprag sliding
and reduces wear. It operates with
standard and EP lubricants and requires no
external lubrication.

TA rod kit includes: standard brackets
functions as a belt-tensioning device, and
offers universal mounting options.

CEMA bolt-on adapter: features double-
lip seals on both surfaces. the adapter
center is open for contaminate drop out for
optimized sealing.

¢ Adjustable packaging adapter kit:

bolts to the standard adapter and provides
a proven sealing option for hostile
environments. Packing can be retightened.

Screw conveyor drive shafts: made from
high alloy steel and engineered to CEMA
dimensions. They are three-bolt drilled and
their tapered fit ensures simple installation.
The rugged locking plate (patent pending)
also provides a mechanical shaft removal
feature.

Bolt-on belt guard package: requires
no drilling or straps. It allows multiple
height adjustments, features a lift-off
cover construction, and has an open metal
inspection feature.

QP Id: TMS369
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FEATURES/BENEFITS

D OQGE’

Setscrew Ball Bearings - Inch

For over 70 years, DODGE has been
talking to mounted bearing users and
listening to their needs. This experi-
ence led to design of the optimum
mounted ball bearing. A state-of-the-
art facility was built in Rogersville,
Tennessee, to manufacture the new
DODGE design.

The result is the DODGE SC/SCM/
VSC/SL line. It is the most current de-
sign setscrew mounted ball bearing on
the market and provides the user un-
matched quality and true total value.

@ Light Duty Narrow Inner Ring (SL)

@® Intermediate Duty Narrow Inner
Ring (VSC)

@® Normal Duty Wide Inner Ring
(SC)

@® Medium Duty Wide Inner Ring
(SCM)

@® Wide Variety of Housing
Configurations

@ Available in 1/2, to 3-1/2, Bore
Sizes

@® Seal options:

e Flingers on SC/SCM (flingers
are standard on E-Z KLEENY
nickel plated and Screw
Conveyor Hanger Bearings)

e Low friction labyrinth on
SC/SCM

@ Other options:

e Corrosion resistant inserts for
SC/SCM, E-Z KLEEN and
nickel plate.

e FDA/USDA lubricant and
other special lubricants

e High temperature SC/SCM
designed for temperatures
from 225°F to 400°F. Factory
assembled to order.

For application assistance, contact
DODGE Engineering.

Phone 864-297-4800
Fax 864-281-2317

QP Id: TMS369

Precision Hardened and Honed
Inner and Outer Rings for wear
resistance, quiet operation and
long life.

Grade 10 Balls for quieter operation
and less vibration.

2
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Superior Locking Force

The DODGE SC/SCM/VSC/SL line
uses 65° spacing for setscrews.
The unique 65° design offers an
optimum balance between locking
force and inner ring stress.

Page 74 of 88



Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

FEATURES/BENEFITS

D OQGE’

Setscrew Ball Bearings - Inch

The DODGE
PROGUARD Seal

PROGUARD positive contact, low drag
rubber seal

DODGE SC/SCM/VSC/SL
mounted ball bearings use the field
proven PROGUARD™ land-riding
contact seal with steel shield
protection. This highly effective
positive seal design assures uni-
form lip contact with the inner ring
to seal out contaminants and seal
in lubricants.

PROGUARD Plus
seal with flingers

On SC/SCM optional flingers can be
added to form a tight labyrinth with
the PROGUARD seal and provide
additional seal protection against
contaminants and trash.

QP Id: TMS369

Stronger, More Flexible Cage

Reinforced, stabilized nylon cage

The ball cage is made of heat
stabilized nylon with 33% fill short
fiberglass reinforcement for added
strength. The nylon material provides
a natural lubricity for longer life.
Fiberglass  reinforcement  allows
higher operating temperatures than
plain nylon, yet is more resistant to
fatigue than metallic cages. Short
fiberglass allows greater flexibility than
steel or nomal fiberglass, especially
under misalignment. That means
longer life in mounted bearings where
some degree of misalignment is
unavoidably encountered.

Anti-Rotation Pin
(SC/SCM)

An anti-rotation pin prevents rotation
of the outer race within the housing.
Simple and effective, it makes system
inserts easier to replace. There is no
need to remove and replace grease
fittings, location pins or other devices.

Simplified Anti-rotation device

Active: 20/11/2013

DODGE E-Z KLEEN"
Ball Bearings

Available with Teflon® or nylon
coated and nickel/chrome plated
housings (SC). These features
make the SC ball bearing uniquely
suited for the food, chemical and
processing industries.

Teflon Coated Housing
U.S. Patents 4973172, 5028151,
5107589, 5074040

Teflon" is a registered trademark of
DuPont Co.
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SELECTION/DIMENSIONS DO@GE

Setscrew Ball Bearings - Inch

SCM Medium Duty Piloted Flange Bearings

M
H 7<_>1 - E
FEATURE/BENEFITS HOW TO ORDER/ SELECTION SCM METRIC PILOTED
SETSCREW BALL BEARINGS NOMENCLATURE PAGE 5 FLANGE BEARINGS
PAGE 2 PAGE 4 PAGE 88
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D OQGE’

Setscrew Ball Bearings

Inch

SCM Medium Duty Piloted Flange Bearings

. Shaft Part A Weight
Series Size Number Description Ibs. A B C D

206 1 126167 FC-SCM-100 3.3 1-25/64 4-3/8 1-1/2 3-5/8
1-3/16 126168 FC-SCM-103 4.2

207 3 1aerce s s 1-17/32 5 1-49/64 4-1/8
1-7/16 126170 FC-SCM-107 4.8

208 o o e eaM 1o P 1-11/16 5-1/4 1-57/64 4-3/8

209 1172 @ FC-SCM-108L 5.6 1-23/32 5-3/4 1-57/64 4-3/4
1-11/16 126172 FC-SCM-111 6.4

210 Rt i F s o3 1-3/4 6-1/8 1-61/64 5-1/8
1-15/16 126174 FC-SCM-115 7.6

211 2 IR fiem (i o 1-27/32 6-3/8 2-7/32 5-3/8
2-3/16 126176 FC-SCM-203 95

212 2-1/4 126177 FC-SCM-204 9.3 1-63/64 -18 2-29/64 6
2-7/16 126178 FC-SCM-207 132

214 S IS Faam20! 132 2-15/64 7-5/8 2-49/64 6-1/2
2-15/16 126180 FC-SCM-215 18.8

216 3 s Fooom2ts 18.8 2-11/32 8-3/4 3-1/32 7172
3-7/16 126183 FC-SCM-307 28.7

218 i SN P oom30! 8. 2-31/64 10-1/4 3-19/64 8-5/8

@ Assemble to order.
Shaft F
Series E Bolt G H K* L
Slze ;
Dia.

206 1 1/4 38 1-1/4 13/16 3 1-37/64

207 1aue 38 38 1-20/64 57/64 3-3/8 1-27/32

208 L 7116 7116 1-20/64 57/64 3.5/8 2-3/64

209 1172 7116 12 1-20/64 20132 4 2-7/32

210 1nae 15/32 12 1-31/64 50/64 4-1/4 2-7/16

211 115116 5/8 172 1-19/32 1 4-1/2 2-23/32
2-3/16

212 3 718 12 1-37/64 1 5 2-31/32

214 2ms 118 12 1-41/64 1-1/16 5-1/2 3-5/16

216 215118 1-1/4 5/8 1-25/32 1-3/16 6-3/8 3-53/64

218 s 1-3/8 34 2-11/64 1-5/8 7-3i8 4-23/64

*  +.000-.002"
MODIFICATIONS RELATED PRODUCTS
PAGE 96 PAGE 97
45
QP Id: TMS369 Active: 20/11/2013 Page 77 of 88



mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight


Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General




Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

QP Id: TMS369 Active: 20/11/2013 Page 79 of 88


mwilley
Highlight

mwilley
Highlight

mwilley
Highlight

mwilley
Highlight


Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

QP Id: TMS369 Active: 20/11/2013 Page 80 of 88


mwilley
Highlight


Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

QP Id: TMS369 Active: 20/11/2013 Page 81 of 88


mwilley
Highlight

mwilley
Highlight


Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

QP Id: TMS369 Active: 20/11/2013 Page 82 of 88



Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

QP Id: TMS369 Active: 20/11/2013 Page 83 of 88



Laidley STP ST53 Biological Treatment (Aerator Operation and Maintenance Manual) General

LubeSite® Lubricator

Facts you need to know about lubrication

Manual lubrication is subject to many
variables. You must set up a fixed
schedule and stick to that schedule. It is
easy to forget about the schedule when
you are busy. When you manually lubri-
cate your equipment you run the addi-
tional risk of applying too much or not
enough lubrication. Both cases are bad.
Too much lubrication will cause over
heating of the bearings. Too little lubri-
cation and you will run the bearings dry.

With the high cost of lube oil and high
costs of repairs and labour, analysis
have shown that it is possible to reduce
the overall cost of operating your equip-
ment by using automatic lubricators.

A steady oil flow only when the bearing
Drive is running avoids dry running and
over lubricating.

LubeSite® lubricators can be used for
all units with antifriction- or floating
bearings.

The consistent Ilubrication of the
bearing can be achieved by the spring
pressure and the bevelled lengthwise
slotted plunger.

Decreasing of the spring pressure on
the aperture results in an increase at
the plunger.

Because of the low pressure under 0,7
bar, the lubricator only flows, when the
bearing moves.

»» 56
QP Id: TMS369

LubeSite® automatic lubricator is
characterised by:

* NO over- or under lubrication of the
bearing resulting in longer bearing
life

* Gost savings both in labour and
materials through longer lubricating
Intervals

* Possibility to refill again with all lube
oils (consistency 0...4 NLGI)

e Easy to maintain and environmental-
ly-friendly construction

* Extensive program for almost all
applications

LubeSite® lubricators will help you
lower your maintenance costs by

replacing your manual lubrication by
lubricators that can be refilled.

The refill interval depends on the appli-
cation and bearing condition of each
unit:

small (Type 202, 302, 502) 3:1;

medium (Type 205, 305, 505) 6:1;
large (Type 260, 360, 560) 12:1.
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Made n Germany
LubeSite® automatic refill lubricators
For chemically High temperature
Light construction ~ Heavy construction aggressive media  accomplishment
LubeSite®-series 200 LubeSite®-series 300 LubeSite®-series 500 LubeSite® 704

LubeSite® 202, 205 and 260 within
the clear-sight cages are the stan-
dard lubricators for most bearing
applications.

They only supply lube oil, when the
bearing is moving and therefore
protect the bearing from over and
under lubrication.

Units are assembled with medium
springs. Three additional light and
heavy springs each are included in a
box of ten. Model 260 is assembled
within a single package with addi-
tional springs (light, heavy)

Area of operations...: -25...+120° C

LubeSite® 302, 305 and 360 are
designed for bearing housings
which operate under static condi-
tions, vibration and centrifugal
forces. The strong metal castings
compensate for the heavy loads.

The main application areas are
eccentric  presses, compactors,
stone mills, construction machines,
pumps, etc. Units are assembled
with medium springs. Three addi-
tional light and heavy springs each
are included in a box of ten.

Model 360 is assembled within a
single package with additional
springs (light, heavy)

Area of operations...: -25...+120° C

Technical data
LubeSite® springs

LubeSite® 502, 505 and 560 is
resistant to aggressive chemical
agents.

The light metal cases are special
nickel-chrome double plated. The
seals are plated with chemical
resistant VITON.

The 500 series is a proven product
for many years in the chemical, food
and nuclear industry. Units are
assembled with medium springs.
Three additional light and heavy
springs each are included in a box of
ten.

Model 560 is assembled within a
single package with additional
springs (light, heavy)

Area of operations...: -25...+4120° C

LubeSite® 704 is the only automatic
lubricator on the market, that can be
used in ambient and high tempera-
ture applications.

The case is made of light metal, the
body is made of borosilicate glass,
the pressure spring is made of high
quality steel and the sealing is made
of temperature consistent VITON.

LubeSite® 704 is used with best
results within roller mills, plants,
dehumidfiers, etc.

Model 704 is assembled within a
single package with one additional
heavy spring.

Area of operations...: -25...4+230° C

Order more information
about LubeSite”!

M low O medium M strong M extra strong

Type Spring resilience N tensioned/unstressed
202 26/13 N 40/20 N 54/27 N 98/49 N
205 30/15N 44/22 N 72/36 N 90/45 N
206 84/42 N 130/65 N 140/70 N 156/78 N
302 26/13 N 40/20 N 54/27 N 98/49 N
305 30/15N 44/22 N 72/36 N 90/45 N
360 84/42 N 130/65 N 140/70 N 156/78 N
302 26/13 N 40/20 N 54/27 N 98/49 N
305 30/15N 44/22 N 72/36 N 90/45 N
360 84/42 N 130/65 N 140/70 N 156/78 N
704 = 80/40 N 158/79 N =
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	A. Queensland Cover Sheet
	AERATOR O&M Contents
	B. 5hp_queensland_australia_technical specification rev1
	PART 1 GENERAL
	1.1 Summary
	A. The design, fabrication, supply, and installation of the aeration system shall be as specified herein.
	B. Floating brush aerators are equipped with all necessary equipment and materials to meet the specified requirements in the proposed wastewater treatment process.

	1.2 Qualifications
	A. The aeration system supplier shall be experienced in wastewater treatment processes and shall be prepared to demonstrate the affect on the client’s process of the aeration systems supplied through documented analysis relating to flow, hydraulic retention time, and biological contact.
	B. The floating brush aeration system Design Engineer shall have documented water and wastewater treatment and design experience for a minimum of ten (10) years.
	C. The manufacturers of the aeration system components shall provide a twelve (12) month warranty on all items from the date of start-up, not to exceed fifteen (15) months from the date of delivery.

	1.3 Submittals
	A. The Contractor shall submit to the ENGINEER for approval, submittals showing full details of all aeration equipment and appurtenances. The submittals shall be supported by such notes or written directions as may be necessary.
	B. This submission shall be made as soon as feasible after Contract award. The Contractor shall furnish the ENGINEER with (5) five copies of the submission as approved. He shall also provide approved copies sufficient for the use of his own forces.
	C. The information required on the submittals shall include, but not necessarily be limited to, the following: 

	1.4 Operation and Maintenance Manuals
	A. Upon the Engineer’s approval of submittals the manufacture shall provide (5) five copies of the operation and maintenance manuals.
	B. The O&M manuals shall include details of all components, installation instructions, start-up procedures, and operation and maintenance procedures.  The O&M manuals shall include specific instructions for receiving and handling, assembly, mooring, wiring, installation, repair, service and storage.  

	PART 2 PRODUCTS
	2.1 The Contractor shall furnish and install a total of four (4) 5hp floating electric brush aerators as part of this project. ECS House Industries, Inc., located in Cherry Valley, Arkansas, shall manufacture the floating electric brush aerators or Engineered Approved Equal.
	2.2 Aeration units and appurtenances shall be adaptable to the layout shown on the drawings and shall be of new and current manufacture. Units shall operate without objectionable noise or abnormal vibration over the specified operating range. All rotating parts shall be balanced through precise CNC machining and precision rotor and shaft alignment.  Units shall have a nameplate that will include the manufacturer's name, serial number, model number, size, gear reducer speed, and horsepower. 
	2.3 Horizontal - Rotor Assembly
	A. The 5 hp floating electric brush aerator assembly shall include an 8” schedule 40 rotor pipe.  The rotor shall be 059” long and no shorter. The rotor shall have 45 brushes that are 6" minimum width x 14" minimum length and have 133-degree V-shaped angle. The brushes shall be robotically welded, on both sides, in a spiral configuration to achieve superior balance and rotation. The rotor assembly shall be constructed of 304L Stainless Steel or Hot-Dipped Galvanized, Mild Steel.  Lifting eyes shall be welded onto the rotor pipe so compete unit can be removed and installed with balance.
	B. Welded-in or bolted "on" drive or non drive end shafts shall not be acceptable.
	C. Lifting mechanisms shall be welded onto the rotor pipe so the complete unit can be removed and installed with balance. 

	2.4 Non Drive End Rotor Bearing 
	A. The non drive end bearing shall be a grease lubricated, stainless steel, eccentric collar 1-1/2” ball-bearing assembly. The bearing shall have a 304L stainless steel inspection cover and an auxiliary non-corrosive seal mounted in a power coated seal plate on the rotor side of the power coated bearing bracket.  The collar shall have a stainless steel rear cover mounted above and around the upper half the collar and bolted to the bearing bracket sides.  An external grease fitting shall be located on the side of the bearing bracket. The bearing shall have an L10 bearing life over 100,000 hours.
	B. Any aerator that has to use a plastic drive-end bearing will not be acceptable. 

	2.5 Electric Motor
	A. Each aerator shall use a premium efficiency severe-duty C-face motor with feet. The motors shall be 5hp, 3 phase, 50 Hertz, 415 volt, 1750 RPM with a 1.25 operating service factor when motor is operating at 90% of rated full load during normal operation. 
	B. Motor shall be totally enclosed, fan cooled (TEFC), rated for severe corrosive-duty, NEMA Class F insulation, cast iron construction with an epoxy coating, and stainless steel hardware and nameplate.  (Premium efficiency; meets or exceeds the requirements of EPACT '92 and Canadian Federal Efficiency Levels defined in CSA C390-93. Full load efficiency of all ratings is certified under the EEV Program of the CSA.)

	2.6 Electric Motor Certification
	A. The aerator manufacturer shall provide certification that the nameplate data affixed to the aerator's electric motor is valid, specific data applicable to that particular motor.

	2.7 Gear Reducer
	A. Constant-duty AGMA Class III DODGE Model TA2, Gear Reducer shall be directly mounted on the rotor's drive shaft with tapered-bushings. The shaft mounted helical gear reducer shall have tapered roller bearings. Ball bearings in the gear reducer are not acceptable. The gear reducer shall be rated for a minimum of 12hp, providing a minimum 2.0 hp Service Factor.
	B. The input shaft and output hub seals shall be non-corrosive, non-metallic, stainless steel spring loaded double lip, nitrile seals.  The output hub shall have two seals on each side.  The input shaft of the gear reducer shall be connected to the motor shaft with a Dodge PX40 coupler thus giving the assembly a “Dampened System” and creating the “Direct Drive” aerator.  The coupler shall be high speed and the coupler element shall be constructed of high density reinforced rubber.  The gear reducer shall produce a nominal rotor speed of 80 RPM.  The gear reducer shall not be connected to the motor using any type of V-belt driven system or a “low speed coupled” direct driven system.  
	C. An input shaft mounted steel hub shall have a cooling fan bolted to the hub face to provide gear drive cooling. 

	2.8 Aerator Drive End Shaft & Triple Seal Protection System
	The 1-15/16” diameter 316 SS drive shaft enters the gear drive enclosure through the “Triple Seal Protection System”.
	A. This consists of CNC machined, piloted, inner and outer seal plates which help prevent fluids from entering the gear housing.  The inner and outer plate seals shall be non-corrosive, non-metallic type, stainless steel spring loaded, double-lip, nitrile seals.  The outer seal is additionally protected with a v-ring shaft seal and protective stainless steel collar.  The cavity between the inner and outer seal plates are grease filled through a port on the side of the outer seal plate.  Internally, the drive shaft is supported by a 1-15/16” piloted flange bearing that is bolted internally to the drive case with a spacer ring that permits a close fit and aligns the shaft seals.  The aerator gear drive enclosure shall be designed to keep fluids from entering the enclosure. The materials are ASTM A36 Hot-Dipped Galvanized or 304L Stainless Steel, 7 gauge and 1/4” plate steel. The enclosures shall be ECS House Industries part numbers MFG005489. 
	The gear reducer enclosures consists of a welded drive case, drive case cover with glued neoprene seal with hinge linkage, vented motor mounting bracket, motor height adjusting brackets with adjusting bolts, vent hole splash prevention angle, 16 gauge 304SS motor cover, stiffening angles bolted to the upper case sides and ends, and anti-rotation angles that lock the gear drive into position after motor and gear drive input shaft alignment. The rotor end stiffening angle shall provide an adjustable hinge point for compression of the cover seal around the rotor end top edge of the enclosure, sides and motor bracket. 
	The vent holes on the motor bracket shall be protected with a 16 gauge 304 stainless steel splash angle to prevent fluids from entering the enclosure in case of wash down. The motor bracket bolts directly to the drive case to provide room for installation and removal of the shaft mounted gear drive assembly and shall be sealed with silicon. The motor bracket shall provide that the C-face motor shall be removed without repositioning the gear drive. 
	The sealing drive case cover shall be held closed with two stainless steel clamp latches mounted on stainless steel blocks bolted to the drive case enclosure sides. The latching force shall be adjustable to maximize sealing of the cover. The stainless steel clamp catches shall be bolted to the drive case cover flange. When in the raised position for service and inspection, the cover shall be held open with manually inserted stainless steel pins with lanyard in the hinge linkage. 
	The drive train enclosure shall be bolted to the framework in four places provided by 
	four angle brackets bolted to the enclosure sides.  

	2.9 Floatation Assembly, Main Frame Construction, Floatation Attachment Bands, Anchoring System, and Powder Coating Specifications
	A. Each 5 hp unit shall have (2) two-16 gauge, 304L stainless steel tanks. The drive-end tank shall be 8’ long x 22” diameter, and the non-drive end tank shall be 8’ long x 19” diameter.  
	B. All stainless steel floats shall be seam welded and pressure checked after fabrication.  The stainless steel floats shall be foam filled with “closed celled” two part foamular foam.
	C. The main frame of the aerator shall be fabricated from 304L Stainless Steel or Hot-Dipped Galvanized ASTM A36 Steel.  The main frame shall be fabricated out of 3” schedule 40 pipe and 7 gauge steel. The frame shall be welded and bolted together with stainless steel hardware. 
	D. Each float shall be attached to the mainframe using 7 gauge, 304L Stainless Steel bands and connected to the frame with stainless steel pins and 304L stainless steel bolted brackets. The frame shall be connected to the anchoring system in such a manner that external forces, resulting from wave action and other external movement, are not transferred to the Floatation attachment.
	E. Each unit shall have adjusting linkage attached to each corner of the main frame. Adjusting linkage shall be capable of changing the operating depth of the horizontal rotor blades; the horsepower requirement and amperage draw, and provide aerator leveling. Adjusting linkage shall be fabricated from 304L stainless steel rods with brass adjusting nuts.  Adjusting linkage shall not be connected directly to the anchoring system nor shall it mechanically depend upon the anchoring system for it to be effective.
	F. Anchoring system shall hold the aerator firmly in position. The type of anchoring system to be used is determined by the placement of the aerator(s) as indicated on the ENGINEER’S Plans. Anchoring system shall be fabricated from Hot-Dipped Galvanized ASTM A36 steel or 304L Stainless Steel. The anchoring system shall not restrict the unit’s floatation and shall allow for continuous aerator operation with fluctuations in the water surface elevation up to (plus/minus) three feet (±3ft.).  The anchoring system shall consist of two (2) parallel mooring arms, one (1) cross-brace assembly, and two (2) bank stake poles in order to anchor to the levee of the lagoon or cable anchoring can be provided.

	2.10 Electrical Service Cable
	A. Cable shall be CSA/UL approved for severe environments, suitable for underwater service.
	B. The cable shall be one continuous length, and shall be jacketed, four-conductor flexible stranded cable with individually wrapped conductors rated SEO-WA or equal.
	C. The contractor supplies the electrical service cable, and will pre-wire the aerators for existing electrical power service.  The Plans and Specifications should show the wire lengths for each aerator.  The electrical wire provided shall    minimize voltage drop from power supply to the electric motor

	PART 3 EXECUTION
	3.1 The aerator shall be installed as shown on the drawings and in strict accordance with the manufacturer’s instructions.  
	3.2 The aerator supplier, through their field service technician or representative, shall provide service to verify the proper installation and supervision of equipment start-up.  Operation and maintenance instruction shall be given to the engineer/owner through the use of illustrated material within the manual.
	3.3 Installation supervision and start-up services shall be provided only to the extent required to comply with the manufacturer’s warranty conditions.
	3.4 After completion of the equipment installation, testing of the rotor shall be done continuously for a period of 24 hours.
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