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Submittal Introduction  
PROPRIETARY AND CONFIDENTIAL 

The information contained in this entire document is the sole property of Enviro-Care Company. 
Circulation, distribution or reproduction of this document in whole or in part without the written 
permission of Enviro-Care Company, is prohibited by law. Enviro-Care Company reserves the right to 
alter data or the design of its equipment at any time without prior notice and without any obligation 
whatsoever. 
 
This submittal is being furnished for the approval of the mechanical and electrical equipment (if 
applicable) as outlined under the specification section and drawings referred to in the Letter of 
Clarification.  
 
Scope of Supply: A complete outline of materials to be supplied is listed herein. This submittal package 
represents Enviro-Care’s complete scope of supply. All other materials and services not specifically 
included on the drawings or within the body of this submittal are to be supplied by others.  
 
Operation and Maintenance Manuals: Operation and Maintenance Manuals shall follow in a timely 
manner and with content to satisfy the specifications. Operation and Maintenance Manuals will be 
supplied with the equipment. The manuals will include, but are not limited to, the following information:  

• Parts List for each type of equipment being provided. 
• Recommended receiving and storage instructions.  
• Recommended installation instructions.  
• Pre-startup instructions.  
• Operation and maintenance instructions. 
• Recommended spare parts list.  
• Trouble-shooting guides.  
• Accessory equipment information.  
• General Arrangement drawing and control panel drawing (if control panel provided). 
 

Critical Dimensions: Dimensions which are critical to the design of the equipment, but were not clear 
and/or not provided in the specifications or Engineer’s drawings, may appear on Enviro-Care drawing in 
this submittal package with a cloud around them. Approval to proceed will not be recognized by 
Enviro-Care, and production will remain on hold, until all clouded dimensions (if applicable) are 
confirmed or supplied in writing by the Contractor/ Engineer. Please note that the Enviro-Care 
submittal drawings contain dimensions with ’s denoted to identify variance from contract documents 
and should be particularly noted.  
 
Re-submittals: The complete submittal will be sent if any changes are required. 
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Enviro-Care Company 
One-Year Warranty 

 
 
Warranty Statement and Term: 
Enviro-Care Company, Inc. warrants the supplied equipment to the original end user against 
defects in workmanship or material under normal use and service in compliance with the 
original design specifications and the maintenance requirements and instructions as found in 
the Operations & Maintenance Manual. 
 
All Enviro-Care supplied equipment is warranted for twelve (12) months from date of start-up 
or eighteen (18) months from date of shipment, whichever occurs first. 
 
Warranty Exclusions: 
This warranty does not cover costs for labor, standard and/or scheduled maintenance 
performed, nor does it cover consumables and Enviro-Care parts that, by virtue of their 
operation, require replacement through normal wear (aka:  Wear Parts), unless a defect in 
material or workmanship can be determined by Enviro-Care.   
 
Wear parts are defined as brushes, rollers, spray nozzles, drum seals and other items 
specifically identified in the Operations & Maintenance Manual. 
 
Warranty Coverage: 
Enviro-Care’s liability is limited to the supply or repair of defective parts returned, freight 
prepaid by buyer to a location specified by Enviro-Care.  Repaired or replacement parts will 
be shipped to buyer prepaid via standard ground freight.  Express or expedited shipments will 
be at the expense of the buyer. 
 
Exclusions and Exceptions: 
This Warranty excludes damage or wear to equipment caused by misapplication of product, 
improper maintenance, accident, abuse, unauthorized alteration or repair, Acts of God, or 
installation or operation that is non-compliant with Enviro-Care installation and operations 
instructions. 
 
Enviro-Care shall not under any circumstances be liable for any incidental or consequential 
damages arising from loss, damage to property, personal injury or other damage or losses 
owing to the failure of Enviro-Care’s equipment.  The liability of Enviro-Care Company, Inc. 
is limited as set forth above within the time period set forth above.   

Enviro-Care 
1570 St. Paul Ave 
Gurnee, IL 60031 

P: 815.636.8306 F:815.636.8302 
Web: www.enviro-care.com  

Email: service@enviro-care.com 
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PERRY JOHNSON

REGISTRARS, INC.

Savi S.r.l.
Sede Operativa Via Roma, 80 Roncoferraro (MN) 46037 Italia 

Sede Legale Strada degli Schiocchi, 112 Modena (MO) 41124 Italia 
e cantieri operativi

ISO 14001:2015 

Fabbricazione, Installazione e Assistenza di Macchine ed Accessori

per Impianti per il Trattamento delle Acque.

IAF 18 - 28

Perry Johnson Registrars, Inc. (PJR)
755 West Big Beaver Road, Suite 1340

Troy, Michigan 48084
(248) 358-3388 

Terry Boboige, Presidente

Per informazioni puntuali e aggiornate circa eventuali variazioni intervenute nello stato della certificazione di cui al presente certificato, si prega di contattare il n. telefonico 
0823/354874 o l'indirizzo e-mail italy@pjr.com. 

L'uso del logo UKAS si riferisce alle attività di cui al Certificato di Accreditamento N. 0105 

24 aprile 2018 24 aprile 2018 23 aprile 2021 C2018-01500 
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Section Two: Scope of Supply
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Scope of Supply 
SECTION: N/A 
ADDENDA: N/A 

See General Arrangement drawing WEC218286Z for Process Design Information 

ITEM:  “A” – One (1) SAVI Beast HSOW/FOG Receiving Stations, Model VFA-1200-DM to include: 
• Fully automatic, self-cleaning, dual drive, HSOW/FOG receiving system incorporating a perforated 

plate rotating drum screen and an integral screenings washing, conveying and 
dewatering/compacting contained within a tank from type 304 stainless steel. 

• The septage receiving unit shall be a dual drive system which allows the drum and screw to be 
driven independently. 

• A cylindrical drum screen shall be constructed of wedgewire section to the compaction zone in type 
304 stainless steel. 

• The drum screen shall be mounted on the drive end using a large diameter, single row, heavy duty 
industrial slewing ring bearing assembly with integral ring gear comprising part of the screen drive 
system. 

• Drum gear reducer drive unit with 2.0 HP TEFC motor suitable for 460/3/60 electrical supply. 
• The tank mounted rotating drum screen, conveying and dewatering system shall be positioned at a 

25° angle of inclination from horizontal and includes a pivoting assembly to allow the drum to be 
rotated out of the tank for maintenance. 

• A cleaning brush, cold water and hot water spray bars shall be located on the outside of the screen 
drum to prevent small solids from passing through the screen. 

• Angled lifting vanes shall be positioned inside the drum screen to retain and lift solids into the screw 
trough. 

• The screw trough shall extend beyond the drum screen opening at the influent end to maximize 
solids capture and reduce screenings recycle. 

• The drive assembly for the screw shall be attached via a drive support flange welded to the upper 
end of the screenings transport tube. 

• Screw drive unit with 2.0 HP TEFC motor suitable for 460/3/60 electrical supply.  
• The shafted screenings screw conveyor to be constructed from high strength alloy steel with a two-

part epoxy coating. 
• Compaction zone integral to the screw conveyor and with latched, hinged cover from type 304 

stainless steel and safety interlock switch. 
• Dewatering zone drain flush spray system from type 304 stainless steel with manual ball valve. 
• Transport tube spray system from type 304 stainless steel and rubber hose with manual ball valves. 
• Water hammer eliminator. 
• The HSOW/FOG receiving unit shall be supplied with a two-stage tank.  The inlet section of the tank 

shall slope toward the screen to prevent sedimentation. The second stage of the tank shall house 
the rotating drum screen.   

• Extended discharge on each inlet. 
• Tank flush wash system from type 304 stainless steel with manual ball valve. 
• All covers will be gasketed and either hinged, bolted or latched. 
• Two (2) Borger Rotary Lobe Pumps rated for 350 gpm of HSOW with 15% TSS content.  Motor– 10 

HP – 460/3/60; Inlet / Outlet flanges 6-inch, Helical Gear Reducer; Galvanized Steel Frame; Flexible 
Coupling & Guard, pump volute temperature sensor. 



 

 

• Provide gray PVC piping with pressure sensors as noted by Enviro-Care on attached drawing 
WEC218286. 

 
HARDWARE  
• Assembly fasteners from type 304 stainless steel.  
• Anchor rods from type 304 stainless steel.  

 
CONTROL PANEL AND INSTRUMENTATION  
• One (1) NEMA 4X type 304 stainless steel wall mount main control panel suitable for 480/3/60 

electrical supply.  
• One (1) NEMA 4X type 304 stainless steel wall mount main control panel suitable for 480/3/60 

electrical supply.  See Control Panel Drawings and BOM for details – Same design as original unit 
panel. 

• Two (2) NEMA 4X 304 stainless steel Remote Indication Stations complete with – One similar to 
current Station, Pump Connection Point has a pump on/off switch – see drawings 

• One (1) NEMA 4X Safety Microswitch: 120 volt safety interlock switch shall be factory mounted to 
the compaction/discharge zone access door. Interlock switch shall prevent operation of the screen 
while the door is open.  

• Two (2) NEMA 4X brass body solenoid valves, 120 volt, single phase, 60 Hz, to control flow to the 
dewatering zone spray wash assembly and hot water spray bar. 

• Two (2) NEMA 4X full port stainless steel electric actuated ball valves to control flow to the drum 
spray wash and tank flush assemblies. Ball valve electric actuator shall be NEMA 4X 120 volt, single 
phase, 60 Hz. 

• One (1) NEMA 4X inlet 6-inch plug valve with electric actuator.  Plug valve full port, cast iron body, 
flanged ends, BUNA packing/plug facing.  Auma electric actuator – Open/Close service, 120volt.  
With manual override handwheel and hand switches for Open/Close, Local-off-Remote, running 
lights, LED readout screen (for FOG influent control). 

• One (1) level probe to detect start, mid level, and high level, with mounting bracket 
 
SPARE PARTS (TOTAL) 
• One (1) Borger Rotary Lobe Pump rated for 350 gpm of HSOW with 15% TSS content.  Motor– 10 HP 

– 460/3/60; Inlet / Outlet flanges 6-inch, Helical Gear Reducer; Galvanized Steel Frame; Flexible 
Coupling & Guard, pump volute temperature sensor. 

 
FIELD SERVICE (TOTAL) 
• To be billed as T&M.  Daily rate $1,250.00 per day plus expenses.  Air flight estimated to be $600.  
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Letter of Clarification 
The given specification is for standard Enviro-Care equipment; minimal clarification needed, as follows:   

General: 

1. Please see Section Five Enclosures for Control Panel submittal comments. 

2. Control Panel and system is to take signals from SCADA as does the present installation.  Login 
with Waste types 1 (Std) and type 2 (FOG) will open the inlet valve as per the current 
installation.  Waste Type 3 (DAF) would allow the pump to be turned on and will keep the inlet 
valve closed.  This turn the pump on once connected would be similar to operation of the pilot 
performed on site last year.  If other combinations are needed (i.e. – a FOG hauler who is very 
thick and wants to pump versus gravity) please let us know. 

3. Opequon’s current unit had a bagger added later, as an aftermarket purchase.  I did not see a 
listing for the bagger.  This can be added later as per the previous unit. 

4. Since no drawings of future building are available, we based this layout on present building 
layout.  Discharge side pump and piping can be altered, to simplify layouts if possible, based on 
future building. 

5. In order to prevent rust on 304SS, chloride content in process water and wash water must be < 
200 mg/L, and hydrogen sulfide (H2S) content must be < 6ppm. 
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Section Four: Accessory Equipment



 

 

Delete parts that do not apply, per project. 

Gear Reducer - Drum 

Motor – Drum  

Gear Reducer – Auger  

Motor - Auger 

Motor Cutout Switch 

Level Sensor 

Motorized Ball Valves 

Solenoid Valves 

Water Hammer Eliminator 

Water Strainer 

Pressure Gauge 

Positive Displacment Pumps 

Anchor Bolts 

Control Panel Components 
This page intentionally left blank.



 
 
 

Gear Reducer - Drum



 
 
 

This page intentionally left blank 



Right-angle Helical-bevel Reducers
Selection & Combinations

• SK 92072
• SK 92172
• SK 92372
• SK 92672
• SK 9012.1
• SK 9013.1
• SK 9016.1
• SK 9017.1
• SK 92772
• SK 9022.1
• SK 9023.1
• SK 9032.1
• SK 9033.1
• SK 9042.1
• SK 9043.1
• SK 9052.1
• SK 9053.1
• SK 9072.1
• SK 9072.1/32
• SK 9072.1/42
• SK 9082.1
• SK 9082.1/42
• SK 9082.1/52
• SK 9086.1
• SK 9086.1/52
• SK 9092.1
• SK 9092.1/52
• SK 9096.1
• SK 9096.1/62
• SK 9096.1/63

Selection

www.nord.com

SK 92772 4.81 364 3629 7.50 4.95 3.75 2.48
 5.43 322 3761 7.50 4.95 3.75 2.48
 6.11 286 3717 7.50 4.95 3.75 2.48
 6.41 273 3983 7.50 4.95 3.75 2.48
 7.60 230 4204 7.50 4.95 3.75 2.48
 8.55 205 4381 7.50 4.95 3.75 2.48
 9.63 182 4381 7.50 4.95 3.75 2.48
 10.88 161 4558 7.50 4.95 3.75 2.48
 12.43 141 4558 7.50 4.95 3.75 2.48
 13.91 126 4735 7.50 4.95 3.75 2.48
 15.60 112 5177 7.50 4.95 3.75 2.48
 17.83 98 5177 7.50 4.95 3.75 2.48
 19.73 89 5310 7.50 4.95 3.75 2.47
 22.22 79 5487 6.88 4.54 3.44 2.27
 25.39 69 5753 6.30 4.16 3.15 2.08
 28.44 62 5310 5.22 3.45 2.61 1.72

Model Type Gear 
Ratio

Output 
Speed

Output 
Torque*

Maximum input power�

Solid input shafts type “W“

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp]

somark
Rectangle
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Helical-Bevel
Ordering Guide

Gear Unit Shaft/Mounting Reducer Options Motor/Input Motor Options

SK -
see page 690 see page 690

Gear Unit
92072 9012.1 9013.1 9072.1/32
92172 9016.1 9017.1 9072.1/42
92372 9022.1 9023.1 9082.1/42
92672 9032.1 9033.1 9082.1/52
92772 9042.1 9043.1 9086.1/52

9052.1 9053.1 9092.1/52
9072.1 9096.1/62
9082.1
9086.1
9092.1
9096.1

Reducer Options

 B - Fixing Element Kit  VL - Heavy Duty Output Bearings  Vl - Flouro-rubber Seals

 H - Hollow Shaft Cover  VL2 - Spread Bearing Design  OSG - Oil Sight Glass

 H66 - IP66 Hollow Shaft Cover  VL3 - Oil Safe Spread Bearings  OA - Oil Expansion Chamber

 D - Torque Arm  VL4 - Drywell  OC - Oil Cooler

 K - Bottom Mount Torque Arm  SM5 - Stainless Steel Shaft  WC - Water Cooling Cover

 PR - Flange Pilot Removal  SWA - Special Hollow Shaft  LL - Long Term Storage

 SH - Shrink Disc & Cover  SWV - Special Solid Shaft  MDP - Magnetic Drain Plug

 VSH - Heavy Duty Shrink Disc & Cover  R - Backstop  ADP - Additional Drain Plug

Input
Shaft

NEMA
Adapter

IEC
Adapter

Integral Motors Integral Energy Efficent Motors Scoop Motor
Platform

Servo Adapter
(Keyed)

W N56C IEC 63 63S/4 - 0.16hp 160L/4 - 20hp 80LH/4 - 1hp 200LH/4 - 40hp S56 MKN056 SEP 100
N140TC IEC 71 63L/4 - 0.25hp 180MX/4 - 25hp 90SH/4 - 1.5hp 225SH/4 - 50hp S140T MKN140 SEP 130
N180TC IEC 80 71S/4 - 0.33hp 180LX/4 - 30hp 90LH/4 - 2hp 2525MH/4 - 60hp S180T MKN180 SEP 165
N210TC IEC 90 71L/4 - 0.50hp 200L/4 - 40hp 100LH/4 - 3hp 250MH/4 - 75hp S210T MKN210 SEP 215
N250TC IEC 100 80S/4 - 0.75hp 225S/4 - 50hp 112MH/4 - 5hp 280SH/4 - 100hp S250T MKN250 SEP 300
N280TC IEC 112 80L/4 - 1hp 2525M/4 - 60hp 132SH/4 - 7.5hp 280MH/4 - 125hp S280T MKN280 Servo Adapter

(Clamp)N320TC IEC 132 90S/4 - 1.5hp 250M/4 - 75hp 132MH/4 - 10hp 315SH/4 - 150hp S320T MKN320
N360TC IEC 160 90L/4 - 2hp 280S/4 - 100hp 160MH/4 - 15hp 315MH/4 - 175hp S360T MKN360 SEK 100
N400TC IEC 180 100L/4 - 3hp 280M/4 - 125hp 160LH/4 - 20hp 315MAH/4 - 200hp S400T MKN400 SEK 130

IEC 200 100LA/4 - 5hp 315S/4 - 150hp 180MH/4 - 25hp 315LH/4 - 250hp SEK 165
IEC 225 112M/4 - 5.4hp 315M/4 - 175hp 180LH/4 - 30hp SEK 215
IEC 250 132S/4 - 7.5hp 315MA/4 - 200hp SEK 300
IEC 280 132M/4 - 10hp 315L/4 - 250hp
IEC 315 160M/4 - 15hp Other Speeds Available Other Speeds Available

Product Specifi cations

Shaft/Mounting
- Solid Shaft/Foot Mount VXZ - Solid Shaft/Foot/B14 Flange AZ - Hollow Shaft/B14 Flange
VZ - Solid Shaft/B14 Flange VXF - Solid Shaft/Foot/B5 Flange AF - Hollow Shaft/B5 Flange
VF - Solid Shaft/B5 Flange LXZ - Double Solid Shaft/Foot/ B14 Flange AX - Hollow Shaft/Foot Mount
LX - Double Solid Shaft/Foot           AXZ - Hollow Shaft/Footed/B14 Flange

AXF - Hollow Shaft/Footed/B5 Flange

Ratio Mounting Position Paint Lubricant

:1 M1 Standard Stainless Steel Paint Standard
M2 NSD+ (gray) Synthetic

see pages 398 - 446 M3 NSD+W (white) Food Grade
OR M4 NSD-X3 (gray) Other _______

Output Speed M5 NSD-X3W (white)

rpm M6 Casting Primed
Special _______ Special _______

see pages 398 - 446

Gearmotor Only Details
Voltage & Frequency Terminal Box Pos. Conduit Entry Loc.

230/460V-60Hz (460V only  40 hp) TB1 CE I 
575V-60Hz TB2 CE II
208V-60Hz TB3 CE III 
400V-50Hz TB4 CE IV
115/230V-60Hz, 1 ph.
Other ___________ Brakemotor

TB2

TB
1

TB4

TB3

CE III CE II

CE IV

CE I

Mtg. Pos. M1 Shown Mtg. Pos. M1 Shown

Solid Shaft Side 
(if required)

Hollow Shaft
Diameter (if required)

B5 Flange Side
(if required)

B5 Flange Diameter 
(if required)

Torque Arm Side
& Location (if required)

Shrink Disc Side 
(if required)

H66 Side
(if required)

Shaft Side A Flange Side A Side A Side A H66 Side A
Shaft Side B Flange Side B Side B Side B H66 Side B
Shaft Side A&B Flange Side A&B Location
see page 18 see pages 566 - 573 see page 18 see page 18 see page 18 see page 18

jwatry
Text Box
SK9016.1

jwatry
Text Box
AF

jwatry
Text Box
N140TC

jwatry
Text Box

jwatry
Text Box
26.29

jwatry
Text Box

jwatry
Text Box

jwatry
Text Box

jwatry
Text Box
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Selection
Information

Gearbox Selection
A number of factors are considered when selecting a 
gear unit, including gearbox rating, service factor, speed 
and speed variation, horsepower, thermal capacity, ratio, 
physical size, ambient conditions and cost.  Below are 
some guideline steps to help aid in the gear unit selection.

1. Determine the speed and/or gear ratio
2. Determine the required power or torque
3. Determine Service Factor 
4. Select the basic gearbox type and input
5. Determine the required mounting position
6. Select options
7. Checks – overhung load, thrust load, NEMA motor 
 weight, thermal considerations, and other application 
 considerations

1. Speed and Gear Ratio

The fi rst step in selecting a gear unit is determining the 
fi nal output speed or speeds you need.  This speed is nor-
mally described in revolutions per minute (rpm).  This out-
put speed or speeds is determined by the input speed to 
the gear unit divided by its gear ratio.  Their relationship 
is described by the following formulas.

   i (gear ratio) =    
Input speed [rpm]

   Output speed [rpm] =  
Input speed [rpm]

To specify a gear unit, you can identify either gear ratio 
needed or the output speed (rpm) if the input speed is 
known.

2. Power and Torque

The second step for selecting a gear unit is the required 
power or torque needed to power the load.  Torque in this 
catalog is normally expressed in pound-inches [lb-in].  

   Power [hp] =    
Torque [lb-in] x speed [rpm]

   Torque [lb-in] =  
Power [hp] x 63025

For a proper selection you must ensure that the motor or 
other prime mover can produce enough torque or power
and that the gear unit has adequate torque or power 
capacity.  You must also consider if the power or torque 
is specifi ed at the input or output of the gear unit.  The 
Helical-worm gear units have lower effi ciency than 
in-line or bevel gear units, therefore helical-worm products 
effi ciency may need to be considered in the selection.

To specify a gear unit you can identify either torque or power.

3. Service Factor or Service Class

In addition to power or torque, service factor must also 
be considered. A service factor is essentially the ratio of 
extra capacity in a gear unit compared to the power or 
torque that is needed to run that application.  The goal of 
selecting a gear unit with extra capacity (service factor) is 
to provide adequate service life in operation.  

One reason to apply a larger service factor is if a unit 
operates more hours per day.  If a unit runs 24 hours per 
day it should normally have a higher service factor than 
a unit that runs 8 hours per day if you expect the same 
calendar life.

A second reason for applying a larger service factor is 
to cope with a more diffi cult application.  Even if it takes 
the same power and speed to operate a rock crusher as 
a fan, the rock crusher needs a stronger gearbox (higher 
service factor) to give the same calendar operating life as 
the gear unit powering the fan. 

The real question is how to determine the proper service 
factor for a gear unit in an application.  Following are 
four possible methods.

Customer or User Speci  cation
Many customers will have their own service factor guide-
lines or specifi cations.

AGMA Service Factoring
American Gear Manufacturers Association (AGMA) pub-
lishes lists of recommended service factors for different 
applications.  These service factor recommendations have 
been determined form the experience of many gear manu-
factures and are in AGMA standard 6010.  See page 68 
for additional detail.

AGMA Service Classes
American Gear Manufactures Association (AGMA) has 
another method for selecting gear units service factors.  
AGMA standard 6009 lists many applications by a 
service class (I, II, III) with class I being the simplest 
applications and class III being the hardest.  These applica-
tion service classes are associated with a range of service 
factors by the following table.

AGMA Service Class Service Factor
I 1.00 to 1.39
II 1.40 to 1.99
III 2.00 and above

In the gearmotors selection table each unit is also clas-
sifi ed by an AGMA service class.  See page 64 for 
additional detail.

Output speed [rpm]

i (gear ratio)

63025

speed [rpm]

rdanitz
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NORD Mass Acceleration Service Factoring

NORD often uses a calculation based system to properly 
assign a service factor.  This system considers hours of 
operation per day, the severity of the application and the 
number of times the equipment is cycled.  See page 62 
for additional detail.

4. Gearbox Type & Input

NORD gear drives are available in a number of mechanical 
confi gurations including:

• Helical in-line
• Clincher™ shaft mount
• Right-angle helical-bevel
• Right-angle helical-worm 

NORD’s modular design allows for a number of different 
inputs to be added to NORD reducers including:

• Integral motor
• NEMA-C and IEC motor adapter
• Solid input shaft
• Servo motor adapter
• Sugar scoop mount
• Top motor mount platform
• NORDISCTM variable speed friction drives
• TitanTM variable speed belt boxes

5. Mounting Position

The gearbox mounting position is an important and often 
overlooked specifi cation.  The mounting position deter-
mines how much oil the gear reducer requires, in addition 
to determining the position of the oil drain, oil fi ll and vent 
on the gear drive.  NORD offers six basic mounting posi-
tions.  If your application requires a variation from the six 
basic mounting positions, please contact NORD.

Many gearbox and motor options require a location des-
ignation.  For example a right-angle helical-bevel unit with 
a single solid shaft extension requires a shaft extension 
side location.  Please see page 18 for additional options 
that require location designation.

6. Options

NORD offers a number of mechanical, protective, paint 
and lubrication options for gear reducers and motors.  
Please see pages 19 for gear unit options and refer to the 
motor section (Section G) for motor options.

7. Checks

Overhung Load

An overhung or radial load exists when a force is ap-
plied at right-angles to a shaft beyond the shaft’s outer-
most bearing.  Pulleys, sheaves and sprockets will cause 
an overhung load when used as a power take-off.  The 
amount of overhung load will vary, depending on the type 
of power take-off used and where it is located on the shaft.  

Overhung load [FQ] can be found in the gearmotor rating 
tables and input shaft overhung load ratings [FQ1] can be 
found on pages 52 - 59.  Overhung load capacities should 
not exceed the values in the table to ensure long bearing 
life.  Overhung load capacities are to be applied at the 
midpoint of the shaft extension and without thrust loads.

To calculate overhung load see page 52.

Thrust Loads (Axial)

Loads that are directed towards or away from the gearbox 
along the axis of the shaft are called thrust or axial loads.  
Output shaft thrust capacity [FA] can be found in the gear-
motor rating tables.  Input shaft capacity [FA1] can be 
found on pages 52.  Thrust load capacities should not ex-
ceed the values listed in the tables to ensure long bearing 
life.  Thrust load capacities are listed for pure axial loads 
with no overhung load.  Contact NORD for combination 
loads or a more exact examination of the application.

NEMA C-face Motor Weight Limits

When mounting a motor to a NORD NEMA C-face motor 
adapter it is important to consider the motor’s weight.  Fol-
lowing is a table that includes the maximum motor weight 
the NEMA adapter can support.  If the motor exceeds the 
listed weight is must be externally supported.  When a 
C-face mounted motor is externally supported care must 
be taken to ensure that the support system does not 
impose additional pre-loads on the NEMA motor adapter.

NEMA Weights

Motor FRAME 56C 143TC 145TC 182TC 184TC

Max Weight [lb] 66 88 110 130 175

Motor FRAME 210TC 250TC 280TC 324TC 326TC

Max Weight [lb] 220 450 550 770 1100

Motor FRAME 365TC

Max Weight [lb] 1550

M1

M2

M6

M4

M3

M5

pherrmann
Rectangle
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Gear Reducer Ratings
The permissible continuous power limit of gear reducers 
is limited by both the mechanical rating and the thermal 
rating. The mechanical rating depends upon the material
strength of the gear reducer’s gears, bearings, housing,
shafts, etc.  The mechanical input power limit to the 
reducer is also a function of the mechanical power rating 
divided by the relevant reducer service factor.

The thermal rating or thermal limit depends upon the 
amount heat generated within the reducer and is infl u-
enced by a variety of factors including:

• Churning or splashing losses in the lubricant which 
 depend upon reducer type, ratio, input style, 
 mounting position or oil fi ll-level, and the circumferential 
 travel velocities of the gear wheels.
• The actual speed and load conditions. These factors 
 determine load-dependent losses in the gears and 
 frictional losses in the gears, bearings and seal areas. 
• Ambient Conditions:
 - Ambient Temperature.
 - Amount of free air circulation around the drive.
 - Possible near-by heat sources.
 - Heat dissipation or the ability of the reducer to transfer 
  heat through the housing, shafts, and the mating sub-
  structure or mounting surface.

Observing the Reducer’s Thermal Limit
When to Contact NORD

Through computer program analysis NORD can evaluate 
application conditions and the impact they have on a re-
ducer’s thermal capacity. 

When applying helical in-line, Clincher™ shaft mount, and 
helical-bevel gear units of case sizes 6 and larger (SK62, 
SK6282 and SK9072.1 and larger), consult NORD if any 
two or more of the following conditions apply:

• Gear ratio, itotal ≤ 24:1or ≤ 48:1 for helical-bevel units
• Input power, P1 ≥ 60 hp (45 kw)
• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

When applying helical-worm or worm gear units, please 
consult NORD if any one of the following conditions applies:

• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

Advise NORD of any special application considerations:

• Confi ned space or limited air circulation
• Exposure to other near-by radiant heat sources
• Dirty or dusty environments
• High altitude operation > 3,280 ft (1000 m) a.s.l.

Dangers of Reducer Overheating
The following problems may result when the reducer’s 
thermal capacity or maximum oil sump temperatures are 
exceeded:
• Lubrication oxidation, breakdown and deterioration.
• A decrease in lubrication viscosity and fi lm thickness.
• Loss of critical bearing and gear clearances required 
 for proper lubrication.
• Increased contact pressures and increased operating 
 temperatures in the critical load zones of the gearing 
 and bearings.
• An increased possibility for metal-to-metal contact and 
 premature component wear.
• A signifi cant reduction in the lubricant’s ability to 
 prevent scuffi ng, pitting, and in extreme cases galling 
 or welding.

Maximum Oil Sump Temperature Limit
To prevent reducer overheating, the reducer’s maximum 
oil sump temperature limit must not be exceeded for pro-
longed periods of operation (up to 3 hours continuous 
operation, depending upon reducer size).

Oil Type Maximum Oil Temperature Limit
NORD AGMA 9005-D94

Mineral 80-85 °C (176-185 °F) 95 °C (203 °F)
Synthetic 105 °C (220 ° F) 107 ° C (225 ° F)

 
Measures to Expand the Application Range
There are a variety of measures that may be taken in order
to protect against thermal overload and expand the 
application range of the gear reducer.  Common examples
include the following: 

• Recommending a change in lubrication viscosity and/or 
 a specifi c synthetic lubricant type.
• Applying high-temperature seals.
• Increasing air fl ow around the gear unit.
• Shielding or protecting the reducer from high heat sources.
• Considering an integral motor instead of the bolt-on 
 input assembly covers.  In many cases the motor fan 
 will substantially increase air-fl ow around the gear unit.
• Add an Oil Expansion/Overfl ow Chamber (Option 
 “OA”) or an Oil Reservoir (Option “OT”).
• Oil Cooler (Option “OC”).
• Water Cooling Cover (Option “WC”)

Selection
Information
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M6
M2

M3

M5

M4

M1

Mounting
Position

M1 M2 M3 M4 M5 M6

Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters
SK92072 0.42 0.40 0.63 0.60 0.53 0.50 0.53 0.50 0.42 0.40 0.42 0.40
SK92172 0.53 0.50 0.97 0.92 0.92 0.87 1.11 1.05 0.79 0.75 0.69 0.65
SK92372 1.22 1.15 1.59 1.50 1.27 1.20 1.80 1.70 1.22 1.15 1.22 1.15
SK92672 1.64 1.55 2.96 2.80 2.64 2.50 3.49 3.30 2.54 2.40 2.54 2.40
SK92772 2.91 2.75 4.65 4.40 4.76 4.50 4.76 4.50 3.70 3.50 3.70 3.50
SK9012.1 0.74 0.70 2.01 1.90 2.01 1.90 2.54 2.40 1.27 1.20 1.80 1.70
SK9013.1 1.27 1.20 2.43 2.30 2.33 2.20 3.17 3.00 1.48 1.40 2.01 1.90
SK9016.1 0.74 0.70 2.01 1.90 2.01 1.90 2.54 2.40 1.27 1.20 1.80 1.70
SK9017.1 1.27 1.20 2.43 2.30 2.33 2.20 3.17 3.00 1.48 1.40 2.01 1.90
SK9022.1 1.37 1.30 2.75 2.60 3.70 3.50 4.44 4.20 2.11 2.00 2.96 2.80
SK9023.1 2.54 2.40 3.17 3.00 4.02 3.80 5.60 5.30 2.33 2.20 3.28 3.10
SK9032.1 2.01 1.90 5.50 5.20 6.76 6.40 7.72 7.30 3.49 3.30 5.39 5.10
SK9033.1 4.02 3.80 6.02 5.70 7.29 6.90 8.98 8.50 3.81 3.60 5.92 5.60
SK9042.1 3.81 3.60 10.30 9.70 12.0 11.4 12.2 11.5 6.87 6.50 8.67 8.20
SK9043.1 6.02 5.70 10.8 10.2 15.5 14.7 15.5 14.7 6.98 6.60 10.1 9.60
SK9052.1 7.93 7.50 17.4 16.5 21.1 20.0 23.8 22.5 12.2 11.5 19.0 18.0
SK9053.1 13.2 12.5 19.0 18.0 22.7 21.5 28.0 26.5 13.7 13.0 18.0 17.0
SK9072.1 12.7 12.0 29.1 27.5 34.9 33.0 40.7 38.5 20.1 19.0 27.5 26.0
SK9082.1 22.2 21.0 57.1 54.0 69.8 66.0 84.6 80.0 40.2 38.0 55.0 52.0
SK9086.1 38.1 36.0 82.4 78.0 96.2 91.0 107 101 56.0 53.0 80.3 76.0
SK9092.1 42.3 40.0 137 130 163 154 185 175 86.7 82.0 96.2 91.0
SK9096.1 74.0 70.0 198 187 204 193 272 257 119 113 165 156

Helical-Bevel Flange Mount
Positions & Oil Fill Quantities
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Lubrication

Lubrication Types
Proper gearbox lubrication is essential in order to reduce friction, heat, and component wear.  Lubricants reduce heat 
and wear by inserting a protective “fl uid boundary” between mating parts and preventing direct metal to metal con-
tact.  Lubricants also help prevent corrosion and oxidation, minimize foam, improve heat transfer, optimize reducer 
effi ciency, absorb shock loads and reduce noise. 

Mounting position not only determines the proper fi ll-level but may also have some effect on fi nal reducer assembly.  
If considering any mounting positions that are not shown as catalog-standard options, it is critical that the customer 
consult with NORD prior to ordering.  Unless otherwise specifi ed, NORD supplies most all gear units (*) factory-fi lled 
with the standard lubrication type and the appropriate amount of lubricating oil.

* Gear units SK10282, SK10382, SK11282, SK11382, SK12382, and SK9096.1 are supplied without oil.

Standard Oil Lubricants

Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-4 to 104 °F (-20 to 40 °C) MIN-EP VG 220 Shell / Omala 220 
-40 to 140 °F (-40 to 60 °C) PAO VG 220 Mobil SHC 630 
23 to 104 °F (-5 to 40 °C) FG VG 220 Shell / FM 220 

Helical-Worm -22 to 122 °F (-30 to 50 °C) PAO VG 680 Mobil SHC 636 

Optional Oil Lubricants
Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-31 to 176 °F (-35 to 80 °C) PAO VG 460 Mobil SHC 634
-40 to 77 °F  (-40 to 25 °C) PAO VG 150 Mobil SHC 629
-40 to 140 °F (-40 to 60 °C) FG-PAO VG 220 Shell / Cassida GL 220

Helical-Worm -40 to 122 °F (-40 to 50 °C) FG-PAO VG 460 Shell / Cassida GL 460

Standard Bearing Grease Lubricants
Grease Type / Thickener Ambient Temperature NLGI Grade Manufacturer Brand / Type

Standard (Li-Complex) -22 to 140 °F (-30 to 60 °C) NLGI 2 Shell Albida EP LC2 
High Temp (Polyurea) -13 to 176 °F (-25 to 80 °C) NLGI 2 Mobil Polyrex EP 2 
Food-Grade (Al-Complex) -13 to 104 °F (-25 to 40 °C) NLGI 2 Mobil Grease FM 222 

 Stocked Lubricant

Oil Formulation Codes

MIN-EP Mineral Oil with EP Additive

PAO Synthetic Polyalphaolefi n Oil

PG Synthetic Polyglycol Oil

FG Food-Grade Oil

FG-PAO Food-Grade, Synthetic Polyalphaolefi n Oil
  
  

 

Important Notes

• In worm gears avoid using (EP) gear oils that contain 
 sulfur-phosphorous chemistries, as these additives can 
 react adversely with bronze worm gears and accelerate wear.
• Food grade lubricants must be in compliance with FDA 212 
 CFR 178.3570 and qualify as a NSF-H1 lubricant.  Please 
 consult with lubrication manufacture for more information. 
• When making a lubrication change, check with the 
 lubrication supplier to assure compatibility and to obtain 
 recommended cleaning or fl ushing procedures. 
• Do not mix different oils with different additive packages 
 or different base oil formulation types. Polyglycol (PG) oils 
 are not miscible with other oil types and should never be 
 mixed with mineral oil, or Polyalphaolefi n (PAO) oil. 
• Please Consult NORD if considering cold-temperature oils 
 below an ISO Viscosity VG100 or lower.
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Approximate Weights [lb]

Type W 56C 140TC 180TC 210TC 250TC 280TC 320TC 360TC

SK 92072 15 24 24 – – – – – –

SK 92172 26 35 35 – – – – – –

SK 92372 40 49 49 60 – – – – –

SK 92672 79 86 86 97 112 – – – –

SK 9012.1 75 86 86 101 – – – – –
SK 9013.1 86 90 – – – – – – –

SK 9016.1 77 88 88 104 – – – – –
SK 9017.1 88 93 – – – – – – –

SK 92772 99 101 101 112 128 128 – – –

SK 9022.1 93 104 104 119 – – – – –
SK 9023.1 104 108 – – – – – – –

SK 9032.1 150 154 154 163 183 – – – –
SK 9033.1 154 165 165 – – – – – –

SK 9042.1 276 265 265 280 311 333 – – –
SK 9043.1 287 291 291 300 – – – – –

SK 9052.1 441 430 430 445 476 498 498 – –
SK 9053.1 459 463 463 472 – – – – –

SK 9072.1 794 – – 767 796 851 851 882 915
SK 9072.1/32 803 807 807 816 836 – – – –
SK 9072.1/42 862 – 851 897 919 942 – – –

SK 9082.1 1532 – – 1338 1369 1424 1424 1455 1488
SK 9082.1/42 1435 1424 1424 1440 1471 1493 – – –
SK 9082.1//52 1491 – – 1495 1526 1548 1548 – –

SK 9086.1 2084 – – 1890 1921 1976 1976 2007 2040
SK 9086.1/52 2042 2031 2031 2046 2077 2099 2099 – –

SK 9092.1 3341 – – 3147 3177 3233 3233 3263 3296
SK 9092.1/52 3299 3288 3288 3303 3334 3356 3356 – –

SK 9096.1 4221 – – – 4057 4113 4113 4143 4176
SK 9096.1/62 4298 4287 4287 4302 4333 4355 4355 – –
SK 9096.1/63 4315 4304 4304 4319 4350 4372 4372 – –

Above weights are approximate. Depending upon ratio, oil quantity and optional equipment, reducer weights may be different than shown.

Exact weights can be obtained after the unit is fully asembled.

Helical-Bevel
Weights - Reducerlb
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Type

Gear
 Ratio

Output 
Speed

Output 
Torque*

Maximum input power  
Solid input shafts type “W“

NEMA C-Face* 
Available Combinations

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp] 56C 140TC 180TC210TC 250TC 280TC 320TC 360TC

G1000 – Subject to Change Without Notice

SK 9016.1 12.51 140 4602 5.00 3.30 2.50 1.65 X X X
 15.10 116 4602 5.00 3.30 2.50 1.65 X X X
 17.45 100 4779 5.00 3.30 2.50 1.65 X X X
 20.51 85 5133 5.00 3.30 2.50 1.65 X X X
 23.11 76 4602 5.00 3.30 2.50 1.65 X X X
 26.29 67 5310 5.00 3.30 2.50 1.65 X X X
 30.52 57 5310 4.80 3.17 2.40 1.58 X X X*
 34.81 50 5310 4.21 2.78 2.11 1.39 X X X*
 40.92 43 5310 3.62 2.39 1.81 1.20 X X X*
 46.11 38 5399 3.25 2.15 1.63 1.07 X X X*
 52.44 33 5399 2.83 1.87 1.41 0.93 X X X*
 63.97 27 5399 2.31 1.53 1.16 0.76 X X X*
 71.88 24 5310 2.02 1.33 1.01 0.67 X X
 81.38 22 5310 1.85 1.22 0.93 0.61 X X*
 91.77 19 4425 1.33 0.88 0.67 0.44 X X*
 116.52 15 5399 1.28 0.85 0.64 0.42 X X*
 142.41 12 5399 1.03 0.68 0.51 0.34 X X*
 149.81 12 5399 1.03 0.68 0.51 0.34 X X*
 183.10 9.6 5399 0.82 0.54 0.41 0.27 X* X*
 205.93 8.5 5399 0.73 0.48 0.36 0.24 X*
 234.64 7.5 5222 0.62 0.41 0.31 0.21 X*
 277.84 6.3 5222 0.52 0.34 0.26 0.17 X*

SK 9017.1 134.32 13 3806 0.50 0.33 0.25 0.17 X*
 177.89 9.8 5045 0.50 0.33 0.25 0.17 X*
 235.64 7.4 5399 0.50 0.33 0.25 0.17 X*
 267.99 6.5 5399 0.50 0.33 0.25 0.17 X*
 367.33 4.8 5399 0.41 0.27 0.21 0.14 X*
 493.12 3.5 5399 0.30 0.20 0.15 0.10 X*
 558.25 3.1 5399 0.27 0.18 0.13 0.09 X*
 629.56 2.8 5399 0.24 0.16 0.12 0.08 X*
 1256.07 1.4 5399 0.12 0.08 0.06 0.04 X*
 1412.69 1.2 5399 0.10 0.07 0.05 0.03 X*

W  56C  140TC  180TC
SK 9016.1 77 88 88 104

SK 9017.1 88 93 - -

SK 9016.1, SK 9017.1
NEMA-C + W

Ratings & Combinations

* Caution - The motor power may exceed the gear unit’s mechanical torque capacity
 The mechanical power limit of the solid input shaft type “W” may limit the reducer rating.

All ratings are mechanical. See page 14 for thermal considerations.

lb
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A
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FTS SEE PA
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ES  566 - 573

SK 9016.1 + NEMA
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0.63
2.80

9.37
C

0.
39

1.38 Ø0.43
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SK 9016.1AX

SK 9016.1VF SK 9016.1AF

0.12
2.80
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2.80

5.83

Ø1
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NEMA Input

Y1

BF1
AJ1

UY1

NEMA Dimensions
Type AJ1 AK1 BB1 BD1 BF1 U1 V1 UY1 Y1 C C1 CC
56C 5.88 4.500 0.18 6.54 0.43 0.625 2.06 0.71 0.188 13.87 14.30 4.50

140TC 5.88 4.500 0.18 6.54 0.43 0.875 2.12 0.96 0.188 13.87 14.40 4.50

180TC 7.25 8.500 0.23 9.17 0.59 1.125 2.62 1.24 0.250 15.02 15.45 5.65

4.45
2.68

5/8-11

5.71
1.26

Ø7
.8

7
Ø5

.11
8

Ø1
.3
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0.14
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I
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I
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SK 9016.1AFBSK 9016.1AXB
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.7

7
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0.85

I
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I

II  Ø
1.
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0

���574���574
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Hollow Shaft
Dimensions
Hollow Shaft Dimensions 
(AZ-AF)

TYPE UH DIAMETER TOLERANCE ADH LH DH UYH KEY SIZE                       
w x h x l                  

KEY QTY

SK 9012.1 AZ/AF 1.375* +0.0010 / -0.0000 5.83 1.97 1.97 1.52 5/16 x 5/16 x 2 2
SK 9013.1 AZ/AF 1.4375 +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 3/8 x 2 2

1.250 +0.0010 / -0.0000 5.83 1.97 1.97 1.37 1/4 x 1/4 x 2 2
35mm +0.025 / -0.000mm 148mm 50mm 50mm 38.3mm 10 x 8 x 60mm 2

SK 9016.1 AZ/AF 1.375 +0.0010 / -0.0000 5.83 1.97 1.97 1.52 5/16 x 5/16 x 2 2
SK 9017.1 AZ/AF 1.500* +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 1/4 x 2 2

1.4375 +0.0010 / -0.0000 5.83 1.97 1.97 1.61 3/8 x 3/8 x 2 2
1.250 +0.0010 / -0.0000 5.83 1.97 1.97 1.37 1/4 x 1/4 x 2 2
40mm +0.025 / -0.000mm 148mm 50mm 50mm 42.2mm 12 x 7 x 60mm 2

SK 9022.1 AZ/AF 1.500* +0.0010 / -0.0000 7.09 2.36 2.17 1.67 3/8 x 3/8 x 2-1/4 2
SK 9023.1 AZ/AF 1.4375 +0.0010 / -0.0000 7.09 2.36 2.17 1.61 3/8 x 3/8 x 2-1/4 2

40mm +0.025 / -0.000mm 180mm 60mm 55mm 43.3mm 12 x 8 x 60mm 2

SK 9032.1 AZ/AF 2.000* +0.0012 / -0.0000 8.27 2.76 2.76 2.22 1/2 x 1/2 x 2-3/4 2
SK 9033.1 AZ/AF 1.9375 +0.0012 / -0.0000 8.27 2.76 2.76 2.16 1/2 x 1/2 x 2-3/4 2

1.6875 +0.0012 / -0.0000 8.27 2.76 2.76 1.86 3/8 x 3/8 x 2-3/4 2
50mm +0.025 / -0.000mm 210mm 70mm 70mm 53.8mm 14 x 9 x 70mm 2

SK 9042.1 AZ/AF 2.375* +0.0012 / -0.0000 9.45 3.15 3.15 2.56 5/8 x 7/16 x 3 2
SK 9043.1 AZ/AF 2.4375 +0.0012 / -0.0000 9.45 3.15 3.15 2.62 5/8 x 7/16 x 3 2

2.1875 +0.0012 / -0.0000 9.45 3.15 3.15 2.41 1/2 x 1/2 x 3 2
60mm +0.030 / -0.000mm 240mm 80mm 80mm 64.4mm 18 x 11 x 80mm 2

SK 9052.1 AZ/AF 2.750* +0.0012 / -0.0000 11.81 3.94 3.94 3.03 5/8 x 5/8 x 4 2
SK 9053.1 AZ/AF 2.9375 +0.0012 / -0.0000 11.81 3.94 3.94 3.14 3/4 x 1/2 x 4-1/2 2

70mm +0.030 / -0.000mm 300mm 100mm 100mm 74.9mm 20 x 12 x 100mm 2

SK 9072.1 AZ/AF 3.250* +0.0012 / -0.0000 13.78 4.72 4.72 3.59 3/4 x 3/4 x 4-3/4 2
2.9375 +0.0012 / -0.0000 13.78 4.72 4.72 3.14 3/4 x 1/2 x 4-1/2 2
2.750 +0.0012 / -0.0000 13.78 4.72 4.72 3.03 5/8 x 5/8 x 4-1/2 2
3.4375 +0.0014 / -0.0000 13.78 4.72 4.72 3.82 7/8 x 7/8 x 4-3/4 2
3.625 +0.0014 / -0.0000 13.78 4.72 4.72 4.01 7/8 x 7/8 x 4-3/4 2
80mm +0.030 / -0.000mm 350mm 120mm 120mm 85.4mm 22 x 14 x 110mm 2
90mm +0.035 / -0.000mm 350mm 120mm 120mm 95.4mm 25 x 14 x 140mm 2

SK 9082.1 AZ/AF 4.000* +0.0014 / -0.0000 16.54 5.51 5.51 4.44 1 x 1 x 4-1/2 2
3.9375 +0.0014 / -0.0000 16.54 5.51 5.51 4.38 1 x 1 x 4-1/2 2
4.4375 +0.0014 / -0.0000 16.54 5.51 5.51 4.76 1 x 3/4 x 6 2
110mm +0.035 / -0.000mm 420mm 140mm 140mm 116.4mm 28 x 16 x 120mm 2

SK 9086.1 AZ/AF 4.500 +0.0014 / -0.0000 19.69 6.30 6.30 4.95 1 x 1 x 6-1/2 2
4.750* +0.0014 / -0.0000 19.69 6.30 6.30 5.30 1-1/4 x 1-1/4 x 6-1/2 2
120mm +0.035 / -0.000mm 500mm 160mm 160mm 127.4mm 32 x 18 x 150mm 2

* standard size
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Effective 06-14-15
Supercedes 05-01-13

www.tecowestinghouse.com or call 1-800-USE-TECO

MAX-E1® FAMILY
TYPE: AEHE, AEHH8N, AEHH8NCF, AEUH8NDC - NEMA PREMIUM

APPLICATIONS:

	 z	 Fans & Blowers	 z	 Compressors	 z	 Any Severe Duty/ Petro-Chem/ 
	 z	 Pumps	 z	 Mixers		  Pulp & Paper Application 
	 z	 Crushers	 z	 Conveyors

FEATURES:

	 z	 3/4 - 800 HP
	 z	 1 - 100 HP: Foot Mounted with C-Flange or Round Body C-Flange
	 z	 3600, 1800, 1200, 900 RPM
	 z	 Totally Enclosed Fan Cooled (IP54 Rating; IP55 Ratings for Frames Sizes 5000 and Larger)
	 z	 NEMA Premium Efficient Ratings From 1 - 500 HP, Denoted Catalog Number Prefix of “EP” - Note (1)
	 z	 Department of Energy Efficiency Certification # CC002A
	 z	 36 Month Warranty from Date of Manufacture
	 z	 3 Phase, 60 Hz , 230/ 460V (Usable on 208V) – 150 HP and Larger are 460V Only - Note (2)
	 z	 575V Ratings Available, Denoted by a Catalog Number Suffix of “5” - Note (2)
	 z	 1.15 Service Factor – Continuous
	 z	 Class F Insulation with Phenolic Alkyd Resin Varnish
	 z	 Class B Temperature Rise
	 z	 NEMA Design B Torques as a Minimum; Design C Motors are Denoted with a superscript "C"
	 z	 Oversized Main Conduit Box Rotatable in 90 Degree Increments – Fully Gasketed with NPT Threaded Entrance –  
		  F1 Mounted. F2 Available – See Extras/ Options Below
	 z	 Fabricated Steel Main Lead Box on 5000 Frames and Larger, Cast Iron Main Lead Box for 440 Frames and Below
	 z	 Designed for 40˚C Ambient Temperature and 3300 ft. Elevation - Note (3)
	 z	 CSA Certified for Class I, Division II, Groups B, C, D; Class II, Groups F & G. Non Sparking, Non Static Fan - Note (4)
	 z	 Bi-Directional Rotation Except 2 Pole Motors 5000 Frame and Larger Which are Uni-Directional CCW Facing the  
		  Drive-End. See Extras/ Options Below if CW Rotation is Required.
	 z	 Cast Iron Frame, End Brackets, and Fan Cover
	 z	 Dual Drilled Feet – Longer Frames. (i.e. 145T Drilled Also for 143T) Through 449T Frames Only (5)
	 z	 1045 Carbon Steel Shaft.
	 z	 Aluminum Die Cast Squirrel Cage Rotor Construction for Frames 5011 and Smaller. 
		  Copper/ Copper Alloy Rotor for Frames 5800-6800 Frames.
	 z	 Paint System: Phenolic Rust Proof Base Plus Polyurethane Top Coat
	 z	 Paint Color: Light Grey – Munsell N5.0
	 z	 Vacuum De-Gassed Re-Greasable Ball Bearings (or Roller Type) on 280TS Frames and Larger with Polyrex EM Grease 
	 z	 Single Shielded Bearings on Frames 140T-280T Pre-Packed with Polyrex EM Grease
	 z	 Automatic Grease Discharge Fittings on Frames with Re-Greaseable Motors
	 z	 Labyrinth Type Metal Flinger on Both Ends for Frames 280TS to 6800
	 z	 Rubber Flinger on Drive-End for Frames 140T to 280T
	 z	 Cast Iron Inner and Outer Bearing Caps on Both Ends for Frames 280TS to 6800
	 z	 Grounding Terminal Inside Main Box 
	 z	 Stainless Steel Nameplate
	 z	 UL Recognized and CSA Approved for Inverter Duty per NEMA MG 1, Part 31, 4.4.2 - Note (6)
	 z	 Inverter Duty Magnet Wire Capable of Withstanding Voltage Spikes of Up to 2200 Volts
	 z	 Precautions should be taken to eliminate or reduce shaft currents that may be imposed 
		  on the motor by the VFD as stated per NEMA MG1, Part 31.4.4.3.
	 z	 Insulated Non-Drive End Bearing on 2-Pole Motors 600 HP and Larger
	 z	 Speed Ranges: 20:1 VT, 10:1 CT. 350 HP and Larger are 3:1 CT
	 z	 9 Leads - 5 HP and Below, 12 Leads - 7.5 HP to 125 HP, 6 Leads - 150 HP and Larger
	 z	 Breather Drains in Both End Brackets for Vertical Mounts

EXTRAS/ OPTIONS:

	 Please refer to the modifications document on our web site for common modifications that can be performed.

Notes: 
	 (1)	 NEMA Premium Efficiency levels only applies to 1-500 HP, 3600, 1800, 1200 RPM.
	 (2)	 208V or the current rating will not appear on the motor nameplate. Please see Modification for Nameplate adder. TWMC carries minimal 575V stock.  
		  Please check availability to ensure required motors are in stock. Ratings may be available from our Canadian warehouses or factory.
		  Pricing and lead time may vary. 
	 (3)	 Please consult factory for suitability in higher ambients and higher elevations.
	 (4)	 Self-Certification applies to 600 HP and above.
	 (5)	 EP3006, EP3502 and EP3504 are not dual drilled.
	 (6)	 Motor service factor is 1.0 when operated on a VFD.





NAMEPLATE INFORMATION

VARIABLE FREQUENCY DRIVE SERVICE

TYPICAL PERFORMANCE

VARIABLE TORQUE
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PERFORMANCE DATA
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Clincher™ Shaft Mount Reducers 
Selection & Combinations

• SK 0182NB
• SK 0282NB
• SK 1382NB
• SK 1282/02
• SK 1282
• SK 2282
• SK 2382
• SK 2282/02
• SK 3282
• SK 3382
• SK 3282/12
• SK 4282
• SK 4382
• SK 4282/12
• SK 5282
• SK 5382
• SK 5282/12
• SK 6282
• SK 6382
• SK 6282/22
• SK 7282
• SK 7382
• SK 7382/22
• SK 7382/32
• SK 8282
• SK 8382
• SK 8382/32
• SK 8382/42
• SK 9282
• SK 9382
• SK 9382/42
• SK 9382/52
• SK 10282
• SK 10382
• SK 10382/52
• SK 11282
• SK 11382
• SK 11382/52
• SK 12382

Selection

www.nord.com

SK 2282 4.51 388 1646 5.00 3.30 2.50 1.65
 5.72 306 1876 5.00 3.30 2.50 1.65
 6.43 272 2000 5.00 3.30 2.50 1.65
 7.48 234 2151 5.00 3.30 2.50 1.65
 8.37 209 2266 5.00 3.30 2.50 1.65
 9.03 194 2965 5.00 3.30 2.50 1.65
 10.15 172 3151 5.00 3.30 2.50 1.65
 11.81 148 3398 5.00 3.30 2.50 1.65
 13.23 132 3584 5.00 3.30 2.50 1.65
 16.53 106 4168 5.00 3.30 2.50 1.65
 18.51 95 4301 5.00 3.30 2.50 1.65
 21.90 80 4248 5.00 3.30 2.50 1.65
 23.96 73 3850 4.46 2.94 2.23 1.47
 24.97 70 4337 4.82 3.18 2.41 1.59
 26.83 65 3885 4.01 2.64 2.00 1.32
 29.65 59 4425 4.14 2.73 2.07 1.37
 31.23 56 3938 3.50 2.31 1.75 1.15
 36.54 48 4434 3.38 2.23 1.69 1.11
 37.18 47 4071 3.04 2.00 1.52 1.00
 43.71 40 4983 3.16 2.09 1.58 1.04
 45.11 39 3983 2.46 1.63 1.23 0.81

Model 
Type

Gear 
Ratio

Output 
Speed

Output 
Torque*

Maximum input power�

Solid input shafts type “W“

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp]

rdanitz
Rectangle



 Intelligent Drivesystems

PARALLEL HELICAL CLINCHER

DS1020/2011

PERFORMANCE SPECIFICATIONS

PERFORMANCE SPECIFICATIONS
Confi guration : offset parallel
Integral motor HP (min/ max) : 0.16 / 200
Integral motor kW (min/ max) : 0.12 / 160
Typical effi ciency : 97%
Number of gear reductions : 2 to 6

MOUNTING STYLES
Shaft mount housing style : standard
Integral torque tab : standard
B5 fl ange outside diameter range [in] : 5.51 to 25.98 
B5 fl ange outside diameter range [mm] : 140 to 660
Footed housing style available
B14 fl ange outside diameter range [in] : 3.94 to 17.72 
B14 fl ange outside diameter range [mm] : 100 to 450

OPTIONS
NEMA or IEC input
Custom adapter fl ange 
Flange pilot removed
Shock dampeners
Effective drywell with fl ange

www.nord.com

Unit Size Torque Max. Ratio Range Keyed Hollow Shaft Dia. Solid Shaft Dia. Shrink Disc Shaft 
Dia.

[lb-in] [Nm] min.-max. Std-[in] Opt.-[in] Opt.-[in] Opt.-[in] [mm] [in] [mm] [in] [mm]

SK 0182 NB 1,027 116 4.24 - 81.71 0.750 0.500 - - 25 0.750 25 - -
SK 0282 NB 1,460 165 4.03 - 139.16 1.000 1.1875 0.750 - 30 1.000 25 1.188 30
SK 1282 2,620 296 4.79 - 109.50 1.188 1.250 1.000 .0750 30 1.250 30 1.250 30
SK 1382 NB 3,275 370 16.28 - 381.45 1.375 1.4375 1.250 - 35 1.250 30 1.500 35
SK 2282 4,983 563 4.51 - 127.51 1.438 1.500 1.375 1.250 35 1.375 35 1.500 35
SK 2382 4,983 563 82.22 - 763.41 1.438 1.500 1.375 1.250 35 1.375 35 1.500 35
SK 3282 8,983 1,015 4.48 - 112.23 1.625 1.500 1.438 - 40 1.875 45 1.625 40
SK 3382 9,195 1,039 89.60 - 1022.42 1.625 1.500 1.438 - 40 1.875 45 1.625 40
SK 4282 17,700 2,000 4.70 - 155.40 2.062 2.000 1.938 1.688 50 2.250 55 2.000 50
SK 4382 18,381 2,077 66.68 - 1585.08 2.062 2.000 1.938 1.688 50 2.250 55 2.000 50
SK 5282 28,630 3,235 4.32 - 134.03 2.438 2.375 2.188 - 60 2.500 65 2.500 60
SK 5382 28,320 3,200 82.72 - 1367.08 2.438 2.375 2.188 - 60 2.500 65 2.500 60
SK 6282 40,152 4,537 4.39 - 80.33 2.750 2.938 2.438 - 70 3.000 75 3.000 70
SK 6382 53,100 6,000 24.42 - 551.58 2.750 2.938 2.438 - 70 3.000 75 3.000 70
SK 7282 57,266 6,471 4.26 - 69.73 3.188 3.250 2.938 - 80 3.500 90 3.188 80
SK 7382 73,455 8,300 23.46 - 338.79 3.188 3.250 2.938 - 80 3.500 90 3.188 80
SK 8282 93,969 10,618 4.52 - 72.71 4.062 4.000 3.938 3.438 100 4.250 110 4.000 100
SK 8382 116,820 13,200 30.92 - 386.68 4.062 4.000 3.938 3.438 100 4.250 110 4.000 100
SK 9282 158,681 17,930 5.34 - 34.38 4.750 4.938 4.438 - 120 5.250 140 4.750 125
SK 9382 224,790 25,400 35.61 - 352.36 4.750 4.938 4.438 - 120 5.250 140 4.750 125
SK 10282 283,200 32.000 5.20 - 18.24 - - - - 160 6.250 160 6.250 160
SK 10382 329,220 37,200 21.00 - 357.40 - - - - 160 6.250 160 6.250 160
SK 11282 371,700 42,000 7.67 - 34.85 - - - - 180 7.000 180 7.000 180
SK 11382 610,650 69,000 31.96 - 224.76 - - - - 180 7.000 180 7.000 180
SK 12382 796,500 90,000 69.12 - 201.75 - - - - 180 7.000 180 7.000 180

RATIO AND SPEED
Minimum standard ratio : 4.03:1
Maximum standard ratio : 6616.79 (compound assembly)
Minimum output speed from 1750 rpm motor : 0.26 rpm
Maximum output speed from 1750 rpm motor : 434 rpm

somark
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BEARINGS
∙ ABEC-1 quality bearings
∙ Standard output ball bearings
∙ Tapered or spherical heavy-duty output bearings

GEARING
∙ Up to AGMA Class 13 gear quality rating
∙  58 Rockwell C minimum gear hardness
∙ Ground or skive hobbed hard gear teeth finishing
∙ Standard drop forged gear blanks
∙ 275% momentary overload capacity 
∙ Standard hunting tooth ratios

SHAFT DATA
∙ AISI 1045 or 4140 input and output 
 shaft material
∙ Input and output shaft key dimensions are 
 according to AISI B17 [in]
∙ Input and output shaft key dimensions are 
 according to DIN 747 [mm]
∙ Standard output shaft drill and tap
∙ 2 hollow shaft keys
∙ Shrink disc size range [in] : 1.188 to 7.000
∙ Shrink disc size range [mm] : 30 to 180
∙ Minimum gripping safety factor range [h6 fi t] : 
 2.2 to 5.9

SHAFT DATA OPTIONS
Double solid output shaft, Shaft fi xing element, Custom 
shaft diameters, Hollow spline per DIN 5480, Custom spline, 
Cross drilled holes, 304 stainless steel 

PARALLEL HELICAL CLINCHER
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 NORD Gear Corporation 
National Customer Service Toll-Free: 888.314.6673

info.us@nord.com

WEST
Corona, CA (Los Angeles) 
Phone: 608.849.0190

MIDWEST
Waunakee, WI (Madison)
Phone: 608.849.7300

EAST
Charlotte, NC 
Phone: 608.849.0140

CANADA
Brampton, ON (Toronto) 
Phone: 905.796.3606

NORD Gear Limited
Toll-Free in Canada: 800.668.4378
info.ca@nord.comwww.nord.com

HOUSING
∙ Class 35 gray iron housing material
∙ Single setup machining method
∙ UNICASE™ one piece housing design
∙ Seals directly contact main housing
∙ Exceptional housing torsional stiffness
∙ Thick housing wall section
∙ Castings are dip sealed

INTERNAL PARTS ASSEMBLY
∙ Heavy press fi t assembly method
∙ Standard reversing duty
∙ Typical backlash range [arc minutes] : 6 to 11

INTERNAL PARTS ASSEMBLY OPTIONS
Internal backstop

MOTOR MOUNTING
∙ Integral motor : 1/6 to 250 HP
∙ C-face adapter frame size range : 56C to 360TC
∙ IEC adapter [B5] frame size range : 
 IEC 63 to IEC 315
∙ Sugar scoop motor availability : 56 to 365T
∙ Top mount platform motor availability : 
 56 to 405T

MOTOR MOUNTING OPTIONS
Custom motor adapter, Custom coupling diameter

LUBRICANT & SEALING COMPONENTS
∙ Factory fi lled ISO 220 mineral oil 
∙ Standard AUTOVENT™ breather style 
∙ QUADRILIP™ output seal design
∙ 1 double lip & 1 single lip output shaft oil seals
∙ Nitrile rubber oil seals

LUBRICANT & SEALING OPTIONS
Custom synthetic lubricating oil, Custom temperature lubricating oil, 
Fluid grease lubricant, Food grade lubricating oil, Long term storage 
preparation, Magnetic drain plug, Bulls eye sight glass, Custom drain 
plug, Fluorinated rubber oil seal material, Custom oil seals

ENVIRONMENTAL PROTECTION
∙ Exterior primer coverage on all metal 
 exterior surfaces
∙ Water Based Resin paint type
∙ 316 stainless steel fl ake paint additive
∙ H1 USDA incidental contact exposure

ENVIRONMENTAL OPTIONS
NSD+ protection, Custom paint, Shaft seal covers,
High pressure washdown IP66 oil seals



www.nord.com  A7G1000 – Subject to Change Without Notice

IN
TR

O
D

U
CT

IO
N

CE III CE II

CE IV

CE I

Gear Unit Shaft/Mounting Reducer Options Motor/Input Motor Options

SK -
see page 690 see page 690

Gear Unit
0182NB 1382NB 1282/02 6382/22
0282NB 2382 2282/02 6382/32

1282 3382 3282/12 7382/22
2282 4382 4282/12 7382/32
3282 5382 5282/12 8382/22
4282 6382 8382/32
5282 7382 9382/42
6282 8382 9382/52
7282 9382 10382/52
8282 10382 11382/52
9282 11382

10282 12382
11282

Clincher™
Ordering Guide

Shaft/Mounting
VZ - Solid Shaft/B14 Flange VX - Solid Shaft/Foot AZ - Hollow Shaft/B14 Flange
VF - Solid Shaft/B5 Flange LX - Double Solid Shaft/Foot AF - Hollow Shaft/B5 Flange
SCP - Screw Conveyor Package AX - Hollow Shaft/Foot

Reducer Options

 B - Fixing Element Kit  VL - Heavy Duty Output Bearings  Vl - Fluoro-rubber Seals

 G - Rubber Buffers  VL2 - Spread Bearing Design  OSG - Oil Sight Glass

 VG - Heavy Duty Rubber Buffers  VL3 - Oil Safe Spread Bearing Design  OA - Oil Expansion Chamber

 H - Hollow Shaft Cover  VL4- Drywell Drop Bearing Design  OC - Oil Cooler

 H66 - IP66 Hollow Shaft Cover  LX- Double Solid Shaft  WC - Water Cooling Cover

 SH - Shrink Disc & Cover  SM5 - Stainless Steel Output Shaft  OT - Oil Reservoir Tank

 VSH - Heavy Duty Shrink Disc & Cover  SWA - Special Hollow Shaft  MDP - Magnetic Drain Plug

 PR - Flange Pilot Removal  SWV - Special Solid Shaft  ADP - Additional Drain Plug

 LL - Long Term Storage  Cross Drilled Shaft

Hollow Shaft Diameter (If required) B5 Flange Diameter (If required) SCP Drive Shaft Diameter (If required)

see pages 388 - 393 see page 29

Input
Shaft

NEMA 
Adapter

IEC
Adapter

Integral Motors Integral Energy Efficent Motors Scoop Motor
Platform

Servo Adapter 
(Keyed)

W N56C IEC 63 63S/4 - 0.16hp 160L/4 - 20hp 80LH/4 - 1hp 200LH/4 - 40hp S56 MKN056 SEP 100
N140TC IEC 71 63L/4 - 0.25hp 180MX/4 - 25hp 90SH/4 - 1.5hp 225SH/4 - 50hp S140T MKN140 SEP 130
N180TC IEC 80 71S/4 - 0.33hp 180LX/4 - 30hp 90LH/4 - 2hp 225MH/4 - 60hp S180T MKN180 SEP 165
N210TC IEC 90 71L/4 - 0.50hp 200L/4 - 40hp 100LH/4 - 3hp 250MH/4 - 75hp S210T MKN210 SEP 215
N250TC IEC 100 80S/4 - 0.75hp 225S/4 - 50hp 112MH/4 - 5hp 280SH/4 - 100hp S250T MKN250 SEP 300
N280TC IEC 112 80L/4 - 1hp 225M/4 - 60hp 132SH/4 - 7.5hp 280MH/4 - 125hp S280T MKN280 Servo Adapter

(Clamp)N320TC IEC 132 90S/4 - 1.5hp 250M/4 - 75hp 132MH/4 - 10hp 315SH/4 - 150hp S320T MKN320
N360TC IEC 160 90L/4 - 2hp 280S/4 - 100hp 160MH/4 - 15hp 315MH/4 - 175hp S360T MKN360 SEK 100
N400TC IEC 180 100L/4 - 3hp 280M/4 - 125hp 160LH/4 - 20hp 315MAH/4 - 200hp S400T MKN400 SEK 130

IEC 200 100LA/4 - 5hp 315S/4 - 150hp 180MH/4 - 25hp 315LH/4 - 250hp SEK 165
IEC 225 112M/4 - 5.4hp 315M/4 - 175hp 180LH/4 - 30hp SEK 215
IEC 250 132S/4 - 7.5hp 315MA/4 - 200hp SEK 300
IEC 280 132M/4 - 10hp 315L/4 - 250hp
IEC 315 160M/4 - 15hp Other Speeds Available Other Speeds Available

M1

M2

M6

M4

M3

M5

Product Specifi cations
Ratio Mounting Position Paint Lubricant

:1 M1 Standard Stainless Steel Paint Standard
M2 NSD+ (gray) Synthetic

see pages 244- 288 M3 NSD+W (white) Food Grade
OR M4 NSD-X3 (gray) Other _______

Output Speed M5 NSD-X3W (white)

rpm M6 Casting Primed
Special _______ Special _______

see pages 244 - 288

Gearmotor Only Details
Voltage & Frequency Terminal Box Pos. Conduit Entry Loc.

230/460V-60Hz (460V only  40 hp) TB1 CE I 
575V-60Hz TB2 CE II
208V-60Hz TB3 CE III 
400V-50Hz TB4 CE IV
115/230V-60Hz, 1 ph.
Other ___________ Brakemotor

TB2

TB
1

TB4

TB3

Mtg. Pos. M1 Shown Mtg. Pos. M1 Shown

jwatry
Text Box
4282

jwatry
Text Box
AF

jwatry
Text Box
N140TC

jwatry
Text Box

jwatry
Text Box
90.52

jwatry
Text Box
x

jwatry
Text Box

jwatry
Text Box

jwatry
Text Box
BH

somark
Text Box

somark
Text Box

somark
Text Box

somark
Text Box
BLUE
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Selection
Information

Gearbox Selection
A number of factors are considered when selecting a 
gear unit, including gearbox rating, service factor, speed 
and speed variation, horsepower, thermal capacity, ratio, 
physical size, ambient conditions and cost.  Below are 
some guideline steps to help aid in the gear unit selection.

1. Determine the speed and/or gear ratio
2. Determine the required power or torque
3. Determine Service Factor 
4. Select the basic gearbox type and input
5. Determine the required mounting position
6. Select options
7. Checks – overhung load, thrust load, NEMA motor 
 weight, thermal considerations, and other application 
 considerations

1. Speed and Gear Ratio

The fi rst step in selecting a gear unit is determining the 
fi nal output speed or speeds you need.  This speed is nor-
mally described in revolutions per minute (rpm).  This out-
put speed or speeds is determined by the input speed to 
the gear unit divided by its gear ratio.  Their relationship 
is described by the following formulas.

   i (gear ratio) =    
Input speed [rpm]

   Output speed [rpm] =  
Input speed [rpm]

To specify a gear unit, you can identify either gear ratio 
needed or the output speed (rpm) if the input speed is 
known.

2. Power and Torque

The second step for selecting a gear unit is the required 
power or torque needed to power the load.  Torque in this 
catalog is normally expressed in pound-inches [lb-in].  

   Power [hp] =    
Torque [lb-in] x speed [rpm]

   Torque [lb-in] =  
Power [hp] x 63025

For a proper selection you must ensure that the motor or 
other prime mover can produce enough torque or power
and that the gear unit has adequate torque or power 
capacity.  You must also consider if the power or torque 
is specifi ed at the input or output of the gear unit.  The 
Helical-worm gear units have lower effi ciency than 
in-line or bevel gear units, therefore helical-worm products 
effi ciency may need to be considered in the selection.

To specify a gear unit you can identify either torque or power.

3. Service Factor or Service Class

In addition to power or torque, service factor must also 
be considered. A service factor is essentially the ratio of 
extra capacity in a gear unit compared to the power or 
torque that is needed to run that application.  The goal of 
selecting a gear unit with extra capacity (service factor) is 
to provide adequate service life in operation.  

One reason to apply a larger service factor is if a unit 
operates more hours per day.  If a unit runs 24 hours per 
day it should normally have a higher service factor than 
a unit that runs 8 hours per day if you expect the same 
calendar life.

A second reason for applying a larger service factor is 
to cope with a more diffi cult application.  Even if it takes 
the same power and speed to operate a rock crusher as 
a fan, the rock crusher needs a stronger gearbox (higher 
service factor) to give the same calendar operating life as 
the gear unit powering the fan. 

The real question is how to determine the proper service 
factor for a gear unit in an application.  Following are 
four possible methods.

Customer or User Speci  cation
Many customers will have their own service factor guide-
lines or specifi cations.

AGMA Service Factoring
American Gear Manufacturers Association (AGMA) pub-
lishes lists of recommended service factors for different 
applications.  These service factor recommendations have 
been determined form the experience of many gear manu-
factures and are in AGMA standard 6010.  See page 68 
for additional detail.

AGMA Service Classes
American Gear Manufactures Association (AGMA) has 
another method for selecting gear units service factors.  
AGMA standard 6009 lists many applications by a 
service class (I, II, III) with class I being the simplest 
applications and class III being the hardest.  These applica-
tion service classes are associated with a range of service 
factors by the following table.

AGMA Service Class Service Factor
I 1.00 to 1.39
II 1.40 to 1.99
III 2.00 and above

In the gearmotors selection table each unit is also clas-
sifi ed by an AGMA service class.  See page 64 for 
additional detail.

Output speed [rpm]

i (gear ratio)

63025

speed [rpm]

rdanitz
Rectangle
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Selection
Information

NORD Mass Acceleration Service Factoring

NORD often uses a calculation based system to properly 
assign a service factor.  This system considers hours of 
operation per day, the severity of the application and the 
number of times the equipment is cycled.  See page 62 
for additional detail.

4. Gearbox Type & Input

NORD gear drives are available in a number of mechanical 
confi gurations including:

• Helical in-line
• Clincher™ shaft mount
• Right-angle helical-bevel
• Right-angle helical-worm 

NORD’s modular design allows for a number of different 
inputs to be added to NORD reducers including:

• Integral motor
• NEMA-C and IEC motor adapter
• Solid input shaft
• Servo motor adapter
• Sugar scoop mount
• Top motor mount platform
• NORDISCTM variable speed friction drives
• TitanTM variable speed belt boxes

5. Mounting Position

The gearbox mounting position is an important and often 
overlooked specifi cation.  The mounting position deter-
mines how much oil the gear reducer requires, in addition 
to determining the position of the oil drain, oil fi ll and vent 
on the gear drive.  NORD offers six basic mounting posi-
tions.  If your application requires a variation from the six 
basic mounting positions, please contact NORD.

Many gearbox and motor options require a location des-
ignation.  For example a right-angle helical-bevel unit with 
a single solid shaft extension requires a shaft extension 
side location.  Please see page 18 for additional options 
that require location designation.

6. Options

NORD offers a number of mechanical, protective, paint 
and lubrication options for gear reducers and motors.  
Please see pages 19 for gear unit options and refer to the 
motor section (Section G) for motor options.

7. Checks

Overhung Load

An overhung or radial load exists when a force is ap-
plied at right-angles to a shaft beyond the shaft’s outer-
most bearing.  Pulleys, sheaves and sprockets will cause 
an overhung load when used as a power take-off.  The 
amount of overhung load will vary, depending on the type 
of power take-off used and where it is located on the shaft.  

Overhung load [FQ] can be found in the gearmotor rating 
tables and input shaft overhung load ratings [FQ1] can be 
found on pages 52 - 59.  Overhung load capacities should 
not exceed the values in the table to ensure long bearing 
life.  Overhung load capacities are to be applied at the 
midpoint of the shaft extension and without thrust loads.

To calculate overhung load see page 52.

Thrust Loads (Axial)

Loads that are directed towards or away from the gearbox 
along the axis of the shaft are called thrust or axial loads.  
Output shaft thrust capacity [FA] can be found in the gear-
motor rating tables.  Input shaft capacity [FA1] can be 
found on pages 52.  Thrust load capacities should not ex-
ceed the values listed in the tables to ensure long bearing 
life.  Thrust load capacities are listed for pure axial loads 
with no overhung load.  Contact NORD for combination 
loads or a more exact examination of the application.

NEMA C-face Motor Weight Limits

When mounting a motor to a NORD NEMA C-face motor 
adapter it is important to consider the motor’s weight.  Fol-
lowing is a table that includes the maximum motor weight 
the NEMA adapter can support.  If the motor exceeds the 
listed weight is must be externally supported.  When a 
C-face mounted motor is externally supported care must 
be taken to ensure that the support system does not 
impose additional pre-loads on the NEMA motor adapter.

NEMA Weights

Motor FRAME 56C 143TC 145TC 182TC 184TC

Max Weight [lb] 66 88 110 130 175

Motor FRAME 210TC 250TC 280TC 324TC 326TC

Max Weight [lb] 220 450 550 770 1100

Motor FRAME 365TC

Max Weight [lb] 1550

M1

M2

M6

M4

M3

M5

pherrmann
Rectangle
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Gear Reducer Ratings
The permissible continuous power limit of gear reducers 
is limited by both the mechanical rating and the thermal 
rating. The mechanical rating depends upon the material
strength of the gear reducer’s gears, bearings, housing,
shafts, etc.  The mechanical input power limit to the 
reducer is also a function of the mechanical power rating 
divided by the relevant reducer service factor.

The thermal rating or thermal limit depends upon the 
amount heat generated within the reducer and is infl u-
enced by a variety of factors including:

• Churning or splashing losses in the lubricant which 
 depend upon reducer type, ratio, input style, 
 mounting position or oil fi ll-level, and the circumferential 
 travel velocities of the gear wheels.
• The actual speed and load conditions. These factors 
 determine load-dependent losses in the gears and 
 frictional losses in the gears, bearings and seal areas. 
• Ambient Conditions:
 - Ambient Temperature.
 - Amount of free air circulation around the drive.
 - Possible near-by heat sources.
 - Heat dissipation or the ability of the reducer to transfer 
  heat through the housing, shafts, and the mating sub-
  structure or mounting surface.

Observing the Reducer’s Thermal Limit
When to Contact NORD

Through computer program analysis NORD can evaluate 
application conditions and the impact they have on a re-
ducer’s thermal capacity. 

When applying helical in-line, Clincher™ shaft mount, and 
helical-bevel gear units of case sizes 6 and larger (SK62, 
SK6282 and SK9072.1 and larger), consult NORD if any 
two or more of the following conditions apply:

• Gear ratio, itotal ≤ 24:1or ≤ 48:1 for helical-bevel units
• Input power, P1 ≥ 60 hp (45 kw)
• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

When applying helical-worm or worm gear units, please 
consult NORD if any one of the following conditions applies:

• Input speed, n1 > 1800
• Vertical positioning (mounting position M2 or M4)
• Input confi guration: NEMA C-face, IEC, servo adapter  
 or solid-shaft input  (Type-W)
• Elevated ambient temperature ≥ 86° F (30 °C)

Advise NORD of any special application considerations:

• Confi ned space or limited air circulation
• Exposure to other near-by radiant heat sources
• Dirty or dusty environments
• High altitude operation > 3,280 ft (1000 m) a.s.l.

Dangers of Reducer Overheating
The following problems may result when the reducer’s 
thermal capacity or maximum oil sump temperatures are 
exceeded:
• Lubrication oxidation, breakdown and deterioration.
• A decrease in lubrication viscosity and fi lm thickness.
• Loss of critical bearing and gear clearances required 
 for proper lubrication.
• Increased contact pressures and increased operating 
 temperatures in the critical load zones of the gearing 
 and bearings.
• An increased possibility for metal-to-metal contact and 
 premature component wear.
• A signifi cant reduction in the lubricant’s ability to 
 prevent scuffi ng, pitting, and in extreme cases galling 
 or welding.

Maximum Oil Sump Temperature Limit
To prevent reducer overheating, the reducer’s maximum 
oil sump temperature limit must not be exceeded for pro-
longed periods of operation (up to 3 hours continuous 
operation, depending upon reducer size).

Oil Type Maximum Oil Temperature Limit
NORD AGMA 9005-D94

Mineral 80-85 °C (176-185 °F) 95 °C (203 °F)
Synthetic 105 °C (220 ° F) 107 ° C (225 ° F)

 
Measures to Expand the Application Range
There are a variety of measures that may be taken in order
to protect against thermal overload and expand the 
application range of the gear reducer.  Common examples
include the following: 

• Recommending a change in lubrication viscosity and/or 
 a specifi c synthetic lubricant type.
• Applying high-temperature seals.
• Increasing air fl ow around the gear unit.
• Shielding or protecting the reducer from high heat sources.
• Considering an integral motor instead of the bolt-on 
 input assembly covers.  In many cases the motor fan 
 will substantially increase air-fl ow around the gear unit.
• Add an Oil Expansion/Overfl ow Chamber (Option 
 “OA”) or an Oil Reservoir (Option “OT”).
• Oil Cooler (Option “OC”).
• Water Cooling Cover (Option “WC”)

Selection
Information
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Mounting
Position M1 M2 M3 M4 M5 M6

Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters Quarts Liters
SK0182NB 0.42 0.40 0.58 0.55 0.63 0.60 0.58 0.55 0.37 0.35 0.37 0.35
SK0282NB 0.74 0.70 1.06 1.00 0.85 0.80 1.16 1.10 0.95 0.90 0.95 0.90
SK1382NB 1.37 1.30 2.43 2.30 1.48 1.40 2.22 2.10 2.11 2.00 2.01 1.90
SK1282 0.95 0.90 1.37 1.30 0.95 0.90 1.27 1.20 1.00 0.95 1.00 0.95
SK2282 1.74 1.65 2.54 2.40 2.01 1.90 2.11 2.00 1.90 1.80 1.90 1.80
SK2382 1.80 1.70 2.75 2.60 2.01 1.90 3.28 3.10 1.59 1.50 1.59 1.50
SK3282 3.33 3.15 4.33 4.10 3.44 3.25 4.33 4.10 3.33 3.15 3.33 3.15
SK3382 4.33 4.10 5.18 4.90 3.49 3.30 5.92 5.60 3.49 3.30 3.49 3.30
SK4282 4.97 4.70 6.45 6.10 5.02 4.75 5.71 5.40 4.97 4.70 4.97 4.70
SK4382 6.24 5.90 7.19 6.80 5.18 4.90 8.77 8.30 5.18 4.90 5.18 4.90
SK5282 7.93 7.50 9.30 8.80 7.93 7.50 9.30 8.80 7.61 7.20 7.61 7.20
SK5382 13.2 12.5 12.7 12.0 7.08 6.70 14.8 14.0 8.77 8.30 8.77 8.30
SK6282 18.0 17.0 14.8 14.0 12.7 12.0 18.5 17.5 10.6 10.0 14.8 14.0
SK6382 17.4 16.5 13.7 13.0 10.1 9.60 19.0 18.0 14.8 14.0 13.2 12.5
SK7282 26.4 25.0 22.2 21.0 21.1 20.0 28.5 27.0 16.9 16.0 22.2 21.0
SK7382 23.3 22.0 21.1 20.0 16.9 16.0 26.4 25.0 24.3 23.0 20.1 19.0
SK8282 39.1 37.0 34.9 33.0 31.7 30.0 43.3 41.0 32.8 31.0 32.8 31.0
SK8382 35.9 34.0 33.8 32.0 26.4 25.0 40.2 38.0 37.0 35.0 31.7 30.0
SK9282 78.2 74.0 74.0 70.0 58.1 55.0 76.1 72.0 63.4 60.0 62.4 59.0
SK9382 77.2 73.0 74.0 70.0 47.6 45.0 78.2 74.0 68.7 65.0 63.4 60.0
SK10282* 95.1 90.0 95.1 90.0 42.3 40.0 95.1 90.0 63.4 60.0 86.7 82.0
SK10382* 89.8 85.0 106 100 77.2 73.0 106 100 84.6 80.0 84.6 80.0
SK11282* 174 165 169 160 153 145 206 195 106 100 148 140
SK11382* 169 160 164 155 148 140 222 210 164 155 143 135
SK12382* 169 160 164 155 148 140 222 210 164 155 143 135
* These units shipped without oil

Clincher™ Shaft Mount 
Positions & Oil Fill Quantities

M6

M1

M2

M4
M5

M3

JWATRY
Arrow

JWATRY
Text Box
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Lubrication

Lubrication Types
Proper gearbox lubrication is essential in order to reduce friction, heat, and component wear.  Lubricants reduce heat 
and wear by inserting a protective “fl uid boundary” between mating parts and preventing direct metal to metal con-
tact.  Lubricants also help prevent corrosion and oxidation, minimize foam, improve heat transfer, optimize reducer 
effi ciency, absorb shock loads and reduce noise. 

Mounting position not only determines the proper fi ll-level but may also have some effect on fi nal reducer assembly.  
If considering any mounting positions that are not shown as catalog-standard options, it is critical that the customer 
consult with NORD prior to ordering.  Unless otherwise specifi ed, NORD supplies most all gear units (*) factory-fi lled 
with the standard lubrication type and the appropriate amount of lubricating oil.

* Gear units SK10282, SK10382, SK11282, SK11382, SK12382, and SK9096.1 are supplied without oil.

Standard Oil Lubricants

Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-4 to 104 °F (-20 to 40 °C) MIN-EP VG 220 Shell / Omala 220 
-40 to 140 °F (-40 to 60 °C) PAO VG 220 Mobil SHC 630 
23 to 104 °F (-5 to 40 °C) FG VG 220 Shell / FM 220 

Helical-Worm -22 to 122 °F (-30 to 50 °C) PAO VG 680 Mobil SHC 636 

Optional Oil Lubricants
Gear Unit Type Ambient Temperature Oil Type ISO Viscosity Manufacturer Brand / Type

Helical-Inline, 
Parallel-Shaft, & 
Helical-Bevel

-31 to 176 °F (-35 to 80 °C) PAO VG 460 Mobil SHC 634
-40 to 77 °F  (-40 to 25 °C) PAO VG 150 Mobil SHC 629
-40 to 140 °F (-40 to 60 °C) FG-PAO VG 220 Shell / Cassida GL 220

Helical-Worm -40 to 122 °F (-40 to 50 °C) FG-PAO VG 460 Shell / Cassida GL 460

Standard Bearing Grease Lubricants
Grease Type / Thickener Ambient Temperature NLGI Grade Manufacturer Brand / Type

Standard (Li-Complex) -22 to 140 °F (-30 to 60 °C) NLGI 2 Shell Albida EP LC2 
High Temp (Polyurea) -13 to 176 °F (-25 to 80 °C) NLGI 2 Mobil Polyrex EP 2 
Food-Grade (Al-Complex) -13 to 104 °F (-25 to 40 °C) NLGI 2 Mobil Grease FM 222 

 Stocked Lubricant

Oil Formulation Codes

MIN-EP Mineral Oil with EP Additive

PAO Synthetic Polyalphaolefi n Oil

PG Synthetic Polyglycol Oil

FG Food-Grade Oil

FG-PAO Food-Grade, Synthetic Polyalphaolefi n Oil
  
  

 

Important Notes

• In worm gears avoid using (EP) gear oils that contain 
 sulfur-phosphorous chemistries, as these additives can 
 react adversely with bronze worm gears and accelerate wear.
• Food grade lubricants must be in compliance with FDA 212 
 CFR 178.3570 and qualify as a NSF-H1 lubricant.  Please 
 consult with lubrication manufacture for more information. 
• When making a lubrication change, check with the 
 lubrication supplier to assure compatibility and to obtain 
 recommended cleaning or fl ushing procedures. 
• Do not mix different oils with different additive packages 
 or different base oil formulation types. Polyglycol (PG) oils 
 are not miscible with other oil types and should never be 
 mixed with mineral oil, or Polyalphaolefi n (PAO) oil. 
• Please Consult NORD if considering cold-temperature oils 
 below an ISO Viscosity VG100 or lower.
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Approximate Weights [lb]

Type W 56C 140TC 180TC 210TC 250TC 280TC 320TC 360TC

SK 0182 NB 13 22 22 – – – – – –

SK 0282 NB 22 31 31 – – – – – –

SK 1282 40 51 51 66 – – – – –
SK 1382 NB 49 57 57 68 – – – – –
SK 1282/02 57 68 – – – – – – –

SK 2282 77 82 82 90 – – – – –
SK 2382 79 90 90 – – – – – –
SK 2282/02 82 93 – – – – – – –

SK 3282 110 115 115 124 143 – – – –
SK 3382 115 126 126 – – – – – –
SK 3282/12 119 130 130 – – – – – –

SK 4282 165 154 154 170 201 223 – – –
SK 4382 176 181 181 190 – – – – –
SK 4282/12 152 163 163 179 – – – – –

SK 5282 245 234 234 249 280 302 322 – –
SK 5382 265 269 269 278 278 – – – –
SK 5282/12 231 243 243 258 – – – – –

SK 6282 474 448 476 531 531 562 562
SK 6382 423 412 412 428 459 481 481 – –
SK 6382/22 443 448 448 456 – – – – –
SK 6382/32 467 472 472 481 501 – – – –

SK 7282 613 – – 587 615 670 670 701 734
SK 7382 628 – – 602 631 686 686 717 750
SK 7382/22 604 609 609 618 – – – – –
SK 7382/32 628 633 633 642 662 – – – –

SK 8282 1061 – – 869 897 953 953 983 1138
SK 8382 904 – – 878 906 961 961 992 1025
SK 8382/32 904 908 908 917 – – – – –
SK 8382/42 959 948 948 964 994 – – – –

SK 9282 1724 – – – – – 1616 1647 1801
SK 9382 1570 – – 1645 1572 1627 1627 1658 1813
SK 9382/42 1625 1614 1614 1629 1660 – – – –
SK 9382/52 1689 – – 1693 1724 1746 1766 – –

SK 10282 2825 – – – – – – – 3001
SK 10382 2880 – – – – 2871 2871 2902 3056
SK 10382/52 2933 2922 2922 2937 2968 2990 2990 – –

SK 11282 4558 – – – – – – – 4734
SK 11382 4728 – – – – 4719 4719 4750 4904
SK 11382/52 4780 4769 4769 4785 4816 4838 4838 – –

SK12382 4728 – – – – 4719 4719 4750 4904

Above weights are approximate. Depending upon ratio, oil quantity and optional equipment, reducer weights may be different than shown.
Exact weights can be obtained after the unit is fully asembled.

Clincher™ Shaft Mount
Weights - Reducerlb

JWATRY
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Model 
Type

Gear 
Ratio

Output 
Speed

Output 
Torque*

Maximum input power�

Solid input shafts type “W“
NEMA C-Face*

Available Combinations

itot n2 T2 max Input Speed

1750 rpm 1750 rpm 1150 rpm 875 rpm 580 rpm

[rpm] [Ib-in] [hp] [hp] [hp] [hp] 56C 140TC 180TC 210TC 250TC 280TC 320TC 360TC

G1000 – Subject to Change Without Notice

SK 4282 4.70 372 9160 20.00 13.20 10.00 6.60 X X X
 5.00 350 9160 20.00 13.20 10.00 6.60 X X X
 5.43 322 9160 20.00 13.20 10.00 6.60 X X X
 6.06 289 10620 20.00 13.20 10.00 6.60 X X X X X
 7.13 245 10638 20.00 13.20 10.00 6.60 X X X X X
 8.33 210 11257 20.00 13.20 10.00 6.60 X X X X X
 9.23 190 14461 20.00 13.20 10.00 6.60 X X X X X
 10.85 161 15045 20.00 13.20 10.00 6.60 X X X X X
 12.68 138 15488 20.00 13.20 10.00 6.60 X X X X X
 15.20 115 15930 20.00 13.20 10.00 6.60 X X X X X
 18.18 96 15930 20.00 13.20 10.00 6.60 X X X X X
 21.45 82 14921 19.41 12.81 9.71 6.41 X X X X X*
 22.39 78 15036 18.61 12.28 9.30 6.14 X X X X X*
 26.25 67 14231 15.13 9.98 7.56 4.99 X X X X X*
 26.43 66 15815 16.56 10.93 8.28 5.47 X X X X X*
 26.72 65 14160 14.60 9.64 7.30 4.82 X X
 32.04 55 15797 13.79 9.10 6.89 4.55 X X
 32.34 54 14337 12.28 8.11 6.14 4.05 X X X X X*
 36.40 48 12169 9.27 6.12 4.63 3.06 X X*
 36.81 48 12390 9.44 6.23 4.72 3.11 X X X X*
 38.31 46 17700 12.92 8.53 6.46 4.26 X X*
 40.74 43 13771 9.40 6.20 4.70 3.10 X X X X*
 43.65 40 14160 8.99 5.93 4.49 2.97 X X*
 45.05 39 14107 8.73 5.76 4.36 2.88 X X X X*
 52.20 34 16089 8.68 5.73 4.34 2.86 X X*
 61.60 28 15877 7.05 4.66 3.53 2.33 X X*
 75.39 23 14063 5.13 3.39 2.57 1.69 X X*
 76.70 23 14063 5.13 3.39 2.57 1.69 X X X
 90.52 19 14160 4.27 2.82 2.13 1.41 X X X*
 110.78 16 14160 3.59 2.37 1.80 1.19 X X X*
 155.40 11 11284 1.97 1.30 0.98 0.65 X X*

SK 4282
NEMA-C + W

Ratings & Combinations

W  56C  140TC  180TC  210TC  250TC

SK 4282 165 154 170 170 201 223

lb

* Caution - The motor power may exceed the gear unit’s mechanical torque capacity
� The mechanical power limit of the solid input shaft type “W” may limit the reducer rating.
All ratings are mechanical. See page 14 for thermal considerations.
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NEMA Dimensions

Type AJ1 AK1 BB1 BD1 BF1 U1 V1 UY1 Y1 C C1 CC

56C 5.88 4.500 0.18 6.54 0.43 0.625 2.06 0.71 0.188 15.74 11.74 4.30

140TC 5.88 4.500 0.18 6.54 0.43 0.875 2.12 0.96 0.188 15.74 11.74 4.30

180TC 7.25 8.500 0.23 9.17 0.59 1.125 2.62 1.24 0.250 19.34 15.34 7.90

210TC 7.25 8.500 0.39 9.17 0.59 1.375 3.12 1.52 0.312 19.34 15.34 7.90

250TC 7.25 8.500 0.23 9.17 0.59 1.625 3.75 1.80 0.375 19.34 15.34 7.90

SK 4282 + NEMA

���391���394
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Hollow Shaft 
Dimensions

KEY ADHUYH

U
H

U
H

D
H

LH1 LH2

Type UH DIAMETER TOLERANCE ADH LH1 LH2 DH UYH KEY SIZE
 w x h x l

KEY QTY

SK 0182 NB AZ/AF/AX 0.750* +0.0010 / -0.0000 3.94 1.18 1.18 1.38 0.84 3/16 x 3/16 x 1-1/2 2
0.500 +0.0010 / -0.0000 3.94 1.18 1.18 1.38 0.56 1/8 x 1/8 x 1-1/2 2
25mm +0.021 / -0.000 mm 100mm 30mm 30mm 35mm 28.3 mm 8 x7 x 40mm 2

SK 0282NB AZ/AF/AX 1.000* +0.0010 / -0.0000 4.80 1.57 1.57 1.57 1.11 1/4 x 1/4 x 2-1/8 2
1.1875 +0.0010 / -0.0000 4.80 1.57 1.57 1.57 1.30 1/4 x 1/4 x 2 2
0.750 +0.0010 / -0.0000 4.80 1.57 1.57 1.57 0.84 3/16 x 3/16 x 1-1/2 2
25mm +0.021 / -0.000 mm 122mm 40mm 40mm 40mm 28.3 mm 8 x 7 x 40mm 2
30mm +0.021 / -0.000 mm 122mm 40mm 40mm 40mm 33.3 mm 8 x 7 x 40mm 2

SK 1382NB AZ/AF/AX 1.375* +0.0010 / -0.0000 6.93 1.69 3.15 1.97 1.52 5/16 x 5/16 x 2-1/2 2
1.4375 +0.0010 / -0.0000 6.93 2.36 2.36 1.97 1.61 3/8 x 3/8 x 2-1/2 2
1.250 +0.0010 / -0.0000 6.93 2.36 3.15 1.97 1.37 1/4 x 1/4 x 2-1/4 2
35mm +0.025 / -0.000 mm 176mm 60mm 80mm 50mm 38.3 mm 10 x 8 x 60mm 2

SK 1282 AZ/AF/AX 1.1875* +0.0010 / -0.0000 4.80 1.57 1.57 1.77 1.31 1/4 x 1/4 x 1-5/8 2
1.250 +0.0010 / -0.0000 4.80 1.57 1.57 1.77 1.37 1/4 x 1/4 x 1-5/8 2
1.000 +0.0010 / -0.0000 4.80 1.57 1.57 1.77 1.11 1/4 x 1/4 x 1-5/8 2
0.750 +0.0010 / -0.0000 4.80 1.57 1.57 1.77 0.84 3/16 x 3/16 x 1-1/2 2
30mm +0.021 / -0.000 mm 122mm 40mm 40mm 45mm 33.3 mm 8 x 7 x 40mm 2

SK 2282 AZ/AF/AX 1.4375* +0.0010 / -0.0000 5.47 1.97 1.97 1.97 1.61 3/8 x 3/8 x 2 2
SK 2382 AZ/AF/AX 1.500 +0.0010 / -0.0000 5.47 1.97 1.97 1.97 1.61 3/8 x 1/4 x 2 2

1.375 +0.0010 / -0.0000 5.47 1.97 1.97 1.97 1.52 5/16 x 5/16 x 2 2
1.250 +0.0010 / -0.0000 5.47 1.97 1.97 1.97 1.37 1/4 x 1/4 x 2-1/8 2
35mm +0.025 / -0.000 mm 139mm 50mm 50mm 50mm 38.3 mm 10 x 8 x 42mm 2

SK 3282 AZ/AF/AX 1.625* +0.0010 / -0.0000 6.85 2.28 2.28 2.17 1.73 3/8 x 1/4 x 2-1/4 2
SK 3382 AZ/AF/AX 1.500 +0.0010 / -0.0000 6.85 2.28 2.28 2.17 1.61 3/8 x 1/4 x 2-1/4 2

1.4375 +0.0010 / -0.0000 6.85 2.28 2.28 2.17 1.61 3/8 x 3/8 x 2-1/2 2
40mm +0.025 / -0.000 mm 174mm 58mm 58mm 55mm 43.3 mm 12 x 8 x 50mm 2

SK 4282 AZ/AF/AX 2.0625* +0.0012 / -0.0000 7.68 2.56 2.56 2.76 2.22 1/2 x 3/8 x 2-5/8 2
SK 4382 AZ/AF/AX 1.9375 +0.0012 / -0.0000 7.68 2.56 2.56 2.76 2.16 1/2 x 1/2 x 2-3/4 2

2.000 +0.0012 / -0.0000 7.68 2.56 2.56 2.76 2.22 1/2 x 1/2 x 2-3/4 2
1.6875 +0.0012 / -0.0000 7.68 2.56 2.56 2.76 1.86 3/8 x 3/8 x 2-1/2 2
50mm +0.025 / -0.000 mm 195mm 65mm 65mm 70mm 53.8 mm 14 x 9 x 63mm 2

* standard size
  • Dimensions are in inches unless otherwise noted.
  • For shaft sizes not shown, consult NORD.

Hollow Shaft Dimensions 
(AZ-AF-AX)
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MAX-E1
®
NEMA PREMIUM

TYPE: AEHE, AEHH8N, AEHH8NCF, AEUH8NDC EFFECTIVE:01-01-2015

EXPIRES:UFN

APPLICATIONS:

FEATURES:

Entrance - F1 Mounted. F2 Available - See "EXTRAS/OPTIONS" Below

and Class 2 Div 2 with Auxilary Plate.

with Auxilary Plate.
o
C Ambient Temperature and 3300 ft elevation - Note (3)

CCW Facing the Drive-End. See "EXTRAS/OPTIONS" Below if CW Rotation is required.

Copper/Copper Alloy Rotor Construction for 5800 - 6800 Frames

with Polyrex EM Grease

350 HP and above are Suitable for Inverter Duty Per NEMA MG1Part 31.4.4.2 Note (6)

by the VFD as stated per NEMA MG1 Part 31.4.4.3.

EXTRAS / OPTIONS:

Please refer to Factory Modification Tabs which show common modifications that can be performed.

NOTES:

(1) NEMA Premium Efficiency levels only applies to 1-500 Hp 3600, 1800 and 1200 RPM.

(2) 208V or the current rating will not appear on the motor nameplate, please see Modification for Nameplate adder. TWMC carries

minimal 575V stock, please check availability to ensure required motors are in stock. Ratings may be available from our Canadian

Warehouses at a higher price or from our factory with a longer lead time. Pricing and lead time may vary.

(3) Please consult factory for suitablity in higher elevations and higher ambients.

(4) Self Certification applies to 600HP and larger.

(5) EP3006, EP3502 and EP3504 do not have dual drilled feet.

(6) Motor service factor is 1.0 when operated on a VFD.

www.tecowestinghouse.com or call 1-800-USE-TECO





NAMEPLATE INFORMATION

VARIABLE FREQUENCY DRIVE SERVICE

TYPICAL PERFORMANCE

VARIABLE TORQUE

HZ HP RPM

CONSTANT HORSEPOWER

OHMS/PHASE EQUIVALENT WYE CIRCUIT

(AT RATED OPERATING TEMPERATURE 25
o
C)

X2 Xm

TORQUE

(lb-ft)

TORQUE

(lb-ft)

1REVISION:

61

NEMA

KVA

CODE

LETTER

SAFE STALL

TIME IN

SECONDS

17 12

COLD

COLD HOT

APPROVED: M. PRATER DRAWING NO. 31057EPV0022C

7.422.79

HOT

L

1

ALLOWABLE

STARTS

PER HOUR

2

NEMA

LOAD

WK
2

Sec

MAX

ALLOWABLE

WK
2

Sec

ACCEL TIME (DOL)

0.064 2.4

260.73

R1 R2 X1

3.6032 4.4722 6.1885 8.3917

3.03 350 315 390

LOCKED ROTOR

CURRENTS

AT

460

VOLT

2.52 45.2 50.0 25

AT

230

VOLT

AT

460

VOLT

AT

208

VOLT

FULL

LOAD

(lb-ft)

LOCKED

ROTOR

%FLT

PULL

UP

%FLT

BREAK

DOWN

%FLT

TORQUE

ROTOR

WR
2

(lb-ft
2
)

NEMA

LOAD

WK
2

(lb-ft
2
)

NO LOAD FULL LOAD

1.74 2.00 1 5.56 5.03

AT

230

VOLT

AT

208

VOLT

AT

230

VOLT

AT

460

VOLT

AT

208

VOLT

SOUND

PRESSURE

LEVEL @ 3 FT

Db(A)

84 86.5 86.5 85.5 86 80.5 70

FULL LOAD

%

3/4 LOAD

%

1/2 LOAD

%

POWER FACTOR

3/4 LOAD

%

1/2 LOAD

%

EFFICIENCY
FULL

LOAD

RPM

3465

MIN.% NOM.%

FULL LOAD

HZ

3~60

RPM

180~36000.0003~2

HP

HP

.2~2 60~1203.031

TORQUE

(lb-ft)

0.009~3.031

RPM

360~3600 2 3600~7200 3.031~1.516

B

TIME

RATING

CONT.

SERVICE

FACTOR

1.15

NEMA

DESIGN

40
o
C

INS.

CLASS

F

RATED

AMBIENT
VOLTAGE

230/460

HZ

60

ISSUED

TYPE

2 1.5

POLE

2

OUTPUT

HP KW

8/29/2014

ENCLOSURE

CATALOG#

TEFC

EPV0022C

MAX

ALLOWABLE

WK
2

(lb-ft
2
)

INERTIA

6.5

AEUH8NDC

HZ

6~60

CONSTANT TORQUE

FRAME

SIZE

145TC

PERFORMANCE DATA
3-PHASE INDUCTION MOTOR



DATE: CATALOG NO.:

September 13, 2006 EPV0022C

DWG NO.

DAC-1566-2

CONNECTION DIAGRAM

SCHEMATIC - 2Y/Y CONNECTION

ACROSS THE LINE CONNECTION

LINE

230 VOLT CONNECTION

LINE

460 VOLT CONNECTION



 
 
 

Motor Cutout Switch 
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4A

 VF KEYD  VF KEYD1  VF KEYD2  VF KEYD3  VF KEYD5

 VF KEYD6  VF KEYD7 VF KEYD8  VF KEYD10 VF KEYD11

5 6 7 9

20 21 22 33 34

FR FX FK FW
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Safety switches with separate actuator

CONTACT 

BLOCKS 1NO+1NC 
snap action

1NO+1NC 
slow action

1NO+1NC 
slow action 
overlapped

 2NC 
slow action

1NO+2NC 
slow action

3NC 
slow action

2NO+1NC 
slow action

1NO+1NC 
slow action

 2NC 
slow action

ACTUATORS

CONDUIT ENTRIES

Selection diagram

Threaded conduit entries

(standard)

With cable gland 

assembled

With M12 metal connector 

assembled and wired

With M12 plastic connector 

assembled and wired
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FR 693-E3D1XGM2K70

FK 3393-E3D1XGM1K22
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Code structure Attention! The feasibility of a code number does not mean the effective availability of a product. Please contact our sales offi ce.

Contact blocks

5 1NO+1NC, snap action
6 1NO+1NC, slow action
7 1NO+1NC, slow action overlapped
9 2NC, slow action
20 1NO+2NC, slow action
21 3NC, slow action
22 2NO+1NC, slow action
33 1NO+1NC, slow action 
34 2NC, slow action

Actuators

without actuator (standard)
D with straight actuator

D1 with right-angled actuator
D2 with jointed actuator
... ........................

Threaded conduit entry

PG 13,5 (standard) (only for FR-FX housing)

A PG 11 (only for FR-FX housing)

M1 M16x1,5

M2 M20x1,5 

Contacts type

silver contacts (standard)

G silver contacts gold plated 1 µm

Housing

FR polymer housing, one conduit entry

FX polymer housing, two conduit entries

FW polymer housing, three conduit entries

Contact blocks

33 1NO+1NC, slow action 

34 2NC, slow action

Housing

FK polymer housing, one conduit entry

Head type

92 detachable head (only for FW housing)

93 not detachable head  (only for FR-FX-FK 
housing)

Actuator extraction force

10 N (standard)

E3 30 N
External metallic parts

zinc-plated steel (standard)

X stainless steel

Threaded conduit entry

PG 11 (standard)

M1 M16x1,5

Preinstalled cable gland

no cable gland (standard)

K22
with assembled cable gland suitable 
for Ø 5 to Ø 10 mm cables range

K26
with assembled cable gland suitable 
for Ø 3 to Ø 7 mm cables range

article options

article options

Actuators

without actuator (standard)
D with straight actuator
D1 with right-angled actuator
D2 with jointed actuator
... ........................

Actuator extraction force

10 N (standard)

E3 30 N

External metallic parts

zinc-plated steel (standard)

X stainless steel

Contacts type

silver contacts (standard)

G silver contacts gold plated 1 µm

Preinstalled cable gland or connectors

no cable gland or connector (standard)

K21
with assembled cable gland suitable for Ø 6 
to Ø 12 mm cables range

... ........................

K70 with 4 poles M12 plastic connector

... ........................
For the complete list of all combinations, please contact our techni-
cal offi ce.
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Technical data
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Safety switches with separate actuator

Electrical data Utilization categories

Alternate current: AC15 (50...60 Hz)
Ue (V) 250 400 500
Ie (A) 6 4 1
Direct current: DC13
Ue (V) 24 125 250
Ie (A) 6 1,1 0,4

Alternate current: AC15 (50...60 Hz)
Ue (V) 24 120 250
Ie (A) 4 4 4
Direct current: DC13
Ue (V) 24 125 250
Ie (A) 4 1,1 0,4

Thermal current (Ith):  4 A
Rated insulation voltage (Ui):  250 Vac 300 Vdc
Protection against short circuits:  fuse 4 A  500 V type gG
Pollution degree:  3w

ith
 4

 p
ol

es
M

12
 c

on
ne

ct
or

Thermal current (Ith):  2 A
Rated insulation voltage (Ui):  30 Vac 36 Vdc
Protection against short circuits:  fuse 2 A  500 V type gG
Pollution degree:  3w

ith
 8

 p
ol

es
M

12
 c

on
ne

ct
or

Alternate current: AC15 (50...60 Hz)
Ue (V) 24         
Ie (A) 2   
Direct current: DC13
Ue (V) 24  
Ie (A) 2  

w
ith

ou
t

co
nn

ec
to

r

General data

Safety parameters: see page 6/32
Ambient temperature: from -25°C to +80°C
Version for operation in ambient temperature from -40°C to +80° C on request

Max operating frequency:  3600 operations cycles1/hour
Mechanical endurance:  1 million of operations cycles1

Max actuating speed: 0,5 m/s
 Min. actuating speed: 1 mm/s
Actuator extraction force 10 N (30 N  -E3 version)
Driving torque for installation: see pages 6/1-6/10
(1) One operation cycle means two movements, one to close and one to open contacts, as foreseen 
by EN 60947-5-1 standard.

Cross section of the conductors (fl exible copper wire)

Contact blocks 20, 21, 22, 33, 34: min. 1 x 0,34 mm2 (1 x AWG 22) 
 max. 2 x 1,5 mm2  (2 x AWG 16)
Contact blocks 5, 6, 7, 9: min. 1 x 0,5 mm2  (1 x AWG 20)
 max. 2 x 2,5 mm2  (2 x AWG 14)

 Patented

Housing

Made of glass-reinforced polymer, self-extinguishing, shock-proof thermoplastic resin 
and with double insulation 
FR and FK series one conduit entry
FX series two conduit entries
FW series three knock out conduit entries
Protection degree:  IP67 according to EN 60529 
 (electrical contacts) 

Main data

 Polymer housing, from one to three conduit 
entries

 Protection degree IP67

 9 contact blocks available

 8 stainless steel actuators available

 M12 assembled connector versions

 Silver contacts gold plated versions

Markings and quality marks:

Approval IMQ: EG610
Approval UL: E131787
Approval CCC: 2007010305230013
 (FR-FX-FK series)
Approval EZU: 1010151

In conformity with requirements requested by: 

Low Voltage Directive 2006/95/EC, Machinery Directive 2006/42/EC and 
Electromagnetic Compatibility 2004/108/EC.
Positive contact opening in conformity with standards: 

IEC 60947-5-1, EN 60947-5-1, VDE 0660-206.

In conformity with standards:

IEC 60947-5-1, EN 60947-5-1, IEC 60204-1, EN 60204-1, EN 1088, EN ISO 12100-1, EN 
ISO 12100-2, IEC 60529, EN 60529, NFC 63-140, VDE 0660-200, VDE 0113, CENELEC 
EN 50013, BG-GS-ET-15.
Approvals:

IEC 60947-5-1, UL 508, GB14048.5-2001

 If not expressly indicated in this chapter, for the right installation and the correct utilization of all articles see requirements indicated 

from page 6/1 to page 6/10.

Thermal current (Ith):  10 A
Rated insulation voltage (Ui):  500 Vac 600 Vdc
 400 Vac 500 Vdc
 for contact blocks 20, 21, 22, 33, 34

Conditional shot circuit current:  1000 A according to EN 60947-5-1
Protection against short circuits:  fuse 10 A  500 V type aM
Pollution degree:  3
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Please contact our technical service for the list of approved products.

Data type approved by IMQ, CCC and EZU

Rated insulation voltage (Ui): 500 Vac
 400 Vac for contact blocks 20, 21, 22, 33, 34 
Thermal current (Ith):  10 A
Protection against short circuits:  fuse 10 A  500 V type aM
Protection degree: IP67
MV terminals (screw clamps)
Pollution degree 3
Utilization category: AC15
Operation voltage (Ue):  400 Vac (50 Hz)
Operation current (Ie):  3 A
Forms of the contact element: Zb, Y+Y, Y+Y+X, Y+Y+Y, Y+X+X
Positive opening of contacts on contact block 5, 6, 7, 9, 20, 21, 22, 33, 34 

In conformity with standards: EN 60947-1, EN 60947-5-1 and subsequent 
modifi cations and completions, fundamental requirements of the Low Voltage 
Directive 2006/95/CE  and subsequent modifi cations and completions.

These safety switches are ideal to control gates, sliding doors and other guards protecting dangerous parts of machine. The stainless steel 
actuator is fastened to the moving part of the guard, so it is removed from the switch on every opening of the guard. The switch mechanism 
guarantees that removing the actuator forces the positive opening of the electrical contacts. Easy to install, these switches can be applied to any 
kind of protection (with hinge, sliding and removable ones). Besides, the possibility to actuate the switch only with its actuator guarantees that 
the machine can be restarted only when the guard has been closed. All products (except FW series) are equipped with a particular mechanical 
hooking that does not allow the separation of the head from the body during its positioning.

Description

Rotating heads

Removing the two fastening 
screws, in all switches, the 
head can be rotated in 90° 
steps.

Actuator regulation zone

0,5 ... 4,5 mm

This switch has a wide backlash 
of the actuator into the head (4 
mm) for an easier installation.
With closed door, check that the 
actuator doesn’t knock straight 
against the head of the switch; it 
must be in the adjustment zone 
(0,5…4,5 mm)

Versions with 30 N actuator extraction force 

Versions with 30 N actuator 
holding force instead of the 
standard 10 N are available.

Not detachable head

The action head type “93” is completely 
interchangeable and compatible with 
previous head type “92”, but it has the 
advantage to be not detachable from the 
switch body even if it is always adjustable in 
90° steps (Pizzato Elettrica patent). The new 
head is safer because it cannot be ruined 
during installation. The head fi xing screws 
have been reduced to only two (instead 
of the previous four) and so the rotation 
operation  will be quicker and cheaper.

Do not use where dust and dirt may penetrate in any way into the 
head and deposit there, in particular where metal dust, concrete or 
chemicals are spread.
Do not use where explosive or infl ammable gas is present.

Limits of utilizationInstallation examples

Please contact our technical service for the list of approved products.

Data type approved by UL

Utilization categories  Q300 (69 VA, 125-250 Vdc)
                                A600 (720 VA, 120-600 Vac)
Data of the housing type 1, 4X “indoor use only”, 12, 13 
For all contact blocks use 60 or 75 °C copper (Cu) conductor and wire size 
No. 12-14 AWG. Terminal tightening torque of 7,1 lb·in (0.8 Nm).

In conformity with standard: UL 508
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4.6

9.3

FR 693 1NO+1NC

0

7

4.7 7.2

FR 793 1NO+1NC

0

5

6.6 9.1

FR 993 2NC

6.50 9

 FR 2093 1NO+2NC

5.3

5.8

0 7.8

FR 2193 3NC

5.30 7.8

FR 2293 2NO+1NC

5.3

5.8

0 7.8

FR 3393 1NO+1NC

5.3

5.6

0 7.8

FR 3493 2NC

5.30 7.8

FX 593 1NO+1NC

0 6.3

4.6

9.3

FX 693 1NO+1NC

0

7

4.7 7.2

FX 793 1NO+1NC

0

5

6.6 9.1

FX 993 2NC

6.50 9

 FX 2093 1NO+2NC

5.3

5.8

0 7.8

FX 2193 3NC

5.30 7.8

FX 2293 2NO+1NC

5.3

5.8

0 7.8

FX 3393 1NO+1NC

5.3

5.6

0 7.8

FX 3493 2NC

5.30 7.8

FW 592-M2 1NO+1NC

0 6.3

4.6

9.3

FW 692-M2 1NO+1NC

0

7

4.7 7.2

FW 792-M2 1NO+1NC

0

5

6.6 9.1

FW 992-M2 2NC

6.50 9

 FW 2092-M2 1NO+2NC

5.3

5.8

0 7.8

FW 2192-M2 3NC

5.30 7.8

FW 2292-M2 2NO+1NC

5.3

5.8

0 7.8

FW 3392-M2 1NO+1NC

5.3

5.6

0 7.8

FW 3492-M2 2NC

5.30 7.8

FK 3393 1NO+1NC

5.3

5.6

0 7.8

FK 3493 2NC

5.30 7.8
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Safety switches with separate actuator

Contacts type:

R  = snap action
L  = slow action

LO  = slow action 
 overlapped

Contact blocks

Switch without actuator

Dimensional drawings

Switch without actuator Switch without actuator
conduit entries thread M20x1,5

Switch without actuator

polymer housing polymer housing polymer housing polymer housing

All switches listed above are available in the version with 30N actuator extraction force. To obtain 
these products, the order code has to be changed adding the extension “-E3”, for example
 FR 693-E3.

Min. force
 30 N version

Min. force

NC opening

Max travel

NO closing

Positive opening travel

Closed contact

Open contact

Example diagram IMPORTANT: 

NC contact has to be considered with inserted actuator. In safety applications 
it is necessary to activate the switch at least up to the positive opening point 
indicated in the diagrams with the symbol . Operate the switch at least with the 

positive opening force, indicated between brackets, below each article, next the 
value of minimum force.

How to read travel diagrams All measures in the diagrams are in mm

All measures in the drawings are in mm

Accessories  See page 5/1 Items with code on the green background are available in stock

30 N (38 N ) 30 N (38 N ) 30 N (38 N ) 30 N (38 N )
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Actuators stainless steel

IMPORTANT: These actuators must be used with FR, FX, FK and FW (e.g. FR 693)

Article Description

VF KEYD Straight actuator

R   220

15
28

15
.8

24

4.
5

5

11
.3 14.5

R   220

R 
  

22
0

2

9

Article Description

VF KEYD2 Jointed actuator

20

13

30

16

11

8° 8° 8°

8°

24
24

30

R>220

R>
22
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The actuator can fl ex in four directions for applications where the 
door alignment is not precise.

Article Description

VF KEYD7 Jointed actuator adjustable in one direction
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Actuator adjustable in one direction for doors with reduced 
dimensions.

Article Description

VF KEYD1 Right-angled actuator
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Article Description

VF KEYD3 Jointed actuator adjustable in two directions
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Actuator adjustable in two directions for doors with reduced 
dimensions.

Article Description

VF KEYD5 Long actuator
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Article Description

VF KEYD6 Right-angled long actuator
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Article Description

VF KEYD10 Shaped actuator
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Article Description

VF KEYD8 Universal actuator
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Joined and two directions adjustable actuator for doors with 
reduced dimensions. The actuator has two couples of fi xing holes 
and it is possible to rotate the actuator-working plan (see picture).

Article Description

VF KEYD11 Shaped actuator
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MultiTrode
Ultra-Reliable Level 
Sensing and Control



MultiTrode’s Probe is the most reliable and cost-effective level sensor 
available in the water and wastewater industry today. 

•	10+ year lifetime

•	Cost effective and virtually maintenance free

•	Very low and reliable pump cut-out

•	Unaffected by build up (fat, grease, sludge and foam)

•	Reduces maintenance cost

•	 Intrinsically safe when installed with MTISB barrier

•	Eliminates false readings

•	Simple to install and maintain

•	Cuts the risk of spills

•	UL, ULC, CTick, and CE Approved

Why is it so Reliable?
There are no electronics and no moving parts - which results in a long lifetime.
That’s why it gets a 10-year warranty!

 The Probe...
Dip it. Set it.
Leave it.

Why is it easier to install 
than other level devices?
All you do is hang the Probe on its own 
cable into your wet well, using the bracket 
we supply. Installation is simple - any one 
of your technicians could do it in an hour 
or so. What’s more, you install the Probe 
relatively low down in the wet well, so 
compared to ball floats it allows the well 
to be cleaned out more thoroughly. That 
means less debris build-up, odors and 
pump clogs.

MTISB Intrinsically  
Safe Barrier
The MTISB is used between MultiTrode 
Probes and control equipment. It eliminates 
the risk of dangerous energy entering the 
potentially explosive environment where the 
Probe is located. 5-channel (MTISB5) and 
10-channel (MTISB10) barriers available.

How does it work?

The Probe works by using the conductive properties of the water 

itself to complete a circuit with a controller. It’s mounted near the 

inflow, allowing the turbulence to keep it clean. Even if a build-up 

does occur it’s usually conductive (in wastewater) and so the Probe 

keeps right on working.

If cleaning is required the Probe is simply pulled through a squeegee 

that is part of the mounting bracket.

How would your Ultrasonic 
hold up to this application?

The MultiTrode Probe is  
unaffected by fat, foam, 
grease and sludge.



The Probe Connects To:
MultiSmart Pump 
Station Manager
Full control and 
monitoring with 
SCADA connectivity 
– please see the 
MultiSmart brochure 
for details.

Model Code Probe Length Number of Sensors Sensor Separation

0.2 / 1-xx 8in / 0.2m 1 N/A

0.5 / 3-xx 16in / 0.5m 3 6in / 150mm  

1.0 / 10-xx 40in / 1.0m 10 4in / 100mm 

1.5 / 10-xx 60in / 1.5m 10 6in / 150mm

2.0 / 10-xx 80in / 2.0m 10 8in / 200mm 

2.5 / 10-xx 96in / 2.5m 10 10in / 250mm

3.0 / 10-xx 115in / 3.0m 10 12in / 300mm

6.0 / 10-xx 224in / 6.0m 10 24in / 600mm 

9.0 / 10-xx 368in / 9.0m 10 35in / 900mm 

xx = 10 (for 33ft or 10m of cable); or 30 (for 100ft or 30m of cable)
Probes are supplied with a standard length of cable in either 33ft / 10m or in 100ft / 30m lengths. 
The Probe comes in sizes ranging from 8 inches to 30 feet. It is available with 1-sensor, 3-sensors 
or 10-sensors.

Ordering Information and Examples

Probe Length (meters) 
2.5 

Sensor Points
10

2.5 / 10 -10

Cable Length (meters)	
10 

MTR with  
2 Probe Inputs

Safe-TL or Safe-FS with  
3 Probe Inputs

Includes thermal/seal motor protection

MTRA with  
3 Probe Inputs

MTDPC with  
10 Probe Inputs

MTIC with  
10 Probe Inputs

SCADA System

bserio
Rectangle



MultiTrode, Inc - USA 
990 South Rogers Circle, Suite 3

Boca Raton, Florida 33487 

Tel: 561.994.8090   Fax: 561.994.6282 

USsales@multitrode.com

MultiTrode - UK
Unit 5 Kingswood Court

Longmeadow

South Brent

Devon TQ10 9YS

Tel: +44 1752 547355   Fax: +44 1752 894615

UKsales@multitrode.com

MultiTrode Pty Ltd - Australia  
Brisbane Technology Park 

18 Brandl Street

Eight Mile Plains 

Queensland 4113 

Tel: +61 7 3340 7000   Fax: +61 7 3340 7077  

AUsales@multitrode.com

MULTITRODE® and MULTISMART® are registered trademarks of MultiTrode Pty Ltd in 

Australia, USA, and Europe. Designs registered for the MultiSmart Pump Controller Remote 

and Base Modules in Australia, USA, Europe and China. Patents pending in Australia, USA, 

and Europe. 

©2012 MultiTrode, Inc. 

This publication is protected by copyright. No part of this publication may be reproduced by 

any process, electronic or otherwise, without the express written permission of MultiTrode 

Pty Ltd.

MTCAT 7.3

In the complicated world of water and 
wasterwater management, there is good 
reason why MultiTrode stands unrivalled 
amongst its peers:  We are committed 
to a singular vision of developing the 
latest technological advancements 
to provide sophisticated solutions to 
every day chal lenges in the water 
and wastewater industr ies. 

Key to our success is the importance 
we place on customer satisfaction and 
solution-based products to save you 
time and money. From pump station 
management systems to engineering 
support, MultiTrode encompasses it all. 
By investing heavily in R&D, we remain 
on the cutting edge of technology and 
always ahead of our competitors. 

Our products are proven. Our results 
are tangible. MultiTrode is unrivalled.

Visit our website at www.multitrode.com



 
 
 

Electrically Actuated 
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
 





  
         
           

                   

                   

                

                

                     

                     

                     

                     

             

             

             

             

  
  



  

   

 
   
    

 
      
   
    

   

 
        
     
     
    
     

  
   
    
        

     

  

  

  
      
       

      

 

   
      
  

       

jwatry
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             

 

  

    

  

  

















 
 












  
 






 



 
 


   
    
    
  

 
  
 



 
 

 





   


     
 



 
  





 







  












  
 

   
  
  

 
  







  

 







   
  
  








 






  
 












 

  













   
  

   
  




  
 

 
 

    

     

     


      


     

        
   

    

        
   

    

    

    
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 

  

 

 

        
     
      
     
    

  

     

   



  


 



 

 









    


         
         
      



















 

 

 




 

 

 

        

   
  

   
 



    



 

 









  


         
         
       








     

 

 

 


 

   

   




 

 

   

 

        

   
  
 

        
         

 

 

                                                        

 

   
 
 
 

  
  
  
  
    

   

somark
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DURAVALVE MODEL V4000 BALL VALVE
2-PIECE FULL PORT STAINLESS STEEL

PRESSURE/TEMPERATURE CURVE
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ISO5211

DIMENSIONS IN INCHES

	 Size	  Part No.	 A	 B	 C	 D	 E	 H	 L	 ISO5211
	 1/2"	 80600C	 0.59	 2.28	 1.49	 0.35	 0.35	 2.35	 5.75	 F03/F04

	 3/4"	 80600D	 0.78	 2.56	 1.67	 0.35	 0.35	 2.94	 5.75	 F03/F04

	 1"	 80600E	 1.00	 3.03	 1.77	 0.43	 0.43	 3.05	 6.50	 F04/F05

	 1-1/4"	 80600F	 1.26	 3.54	 2.03	 0.43	 0.43	 3.30	 6.50	 F04/F05

	 1-1/2"	 80600G	 1.50	 3.86	 2.34	 0.55	 0.55	 3.73	 7.50	 F05/F07

	 2"	 80600H	 1.97	 4.67	 2.70	 0.55	 0.55	 4.08	 7.50	 F05/F07

	 2-1/2"	 80600J	 2.52	 6.14	 3.88	 0.67	 0.67	 5.13	 14.50	 F07/F10

	 3"	 80600K	 3.00	 7.32	 4.25	 0.67	 0.67	 5.50	 14.50	 F07/F10

MATERIALS OF CONSTRUCTION

FEATURES AND SPECIFICATIONS
• 1/2" to 3" Sizes
• Maximum Pressure: 1/2" – 1-1/2" Sizes 1000 PSI       
	 2" Size 800 PSI  
	 2-1/2" and 3" Sizes 600 PSI 
• Temperature Range:  -20° F – 400° F
• Blowout Proof Stem
• ISO5211 Direct Mounting Pad
• Adjustable "Live Loaded" Stem Seal
• NPT Threads: ASME B1.20.1
• Optional Latch-Lock Handle 

*Handle and associated components optional.

	 Item	 Description	 Material	 Quantity
	 1.	 Body	 CF8M (316SS)	 1
	 2.	 Body End	 CF8M (316SS)	 1
	 3.	 Ball	 CF8M (316SS)	 1
	 4.	 Stem	 316 SS	 1
	 5.	 Seat	 PTFE	 2
	 6.	 Thrust Washer	 RTFE	 1
	 7.	 Body Seal	 PTFE	 1
	 8.	 Stem Packing	 PTFE	 1
	 9.	 Gland Ring	 304 SS	 1
	 10.	 Bellview Washer	 304 SS	 2
	 11.	 Adjusting Nut	 304 SS	 1
	 12.	 Lock Saddle	 304 SS	 1
	 13.	 O'Ring	 Viton®	 1
	 14.	 Handle*	 304 SS	 1
	 15.	 Handle Nut*	 304 SS	 1
	 16.	 Stem Washer*	 304 SS	 1
	 17.	 Locking Device*	 304 SS	 1
	 18.	 Handle Sleeve*	 PVC	 1
	 19.	 Stop Pin*	 304 SS	 1

bserio
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Features
• Wide range of pressure ratings, sizes, and resilient 

materials provide long service life and low 
internal leakage

• High flow valves for liquid, corrosive, and air/inert 
gas service

• Industrial applications include:
- Car wash - Laundry equipment
- Air compressors - Industrial water control
- Pumps

Pilot Operated
General Service Solenoid Valves

Brass or Stainless Steel Bodies
3/8" to 2 1/2" NPT

NC

NO

Solenoid Enclosures

Electrical

Nominal Ambient Temp. Ranges
RedHat II/RedHat  AC: 32˚F to 125˚F (0˚C to 52˚C) 
RedHat II   DC: 32˚F to 104˚F (0˚C to 40˚C)
RedHat      DC: 32˚F to 77˚F (0˚C to 25˚C) 

(104˚F/40˚C occasionally)
8210G227  AC: 32˚F to 130˚F (0˚C to 54˚C)

DC: 32˚F to 90˚F (0˚C to 32˚C)
Refer to Engineering Section for details.

Approvals
UL listed as indicated. CSA certified. 
RedHat II meets applicable CE directives.
Refer to Engineering Section for details.
ATEX/IECEx certified with prefix “EV” as listed. Refer 
to Optional Features Electrical Section for details.

Standard: RedHat II - Watertight, Types 1, 2, 3, 3S, 4, and 4X; RedHat - Type I.
Optional: RedHat II - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6, 6P,
7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4, 4X, 7, and 9.
(To order, add prefix “EF” to catalog number, except Catalog Numbers 8210B057,
8210B058, and 8210B059, which are not available with Explosionproof enclosures.)
See Optional Features Section for other available options. 

Construction
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Valve Parts in Contact with Fluids 

Body                              Brass   304 Stainless Steel*

Seals and Discs               NBR or PTFE

Disc-Holder                    PA

Core Tube                 305 Stainless Steel

Core and Plugnut          430F Stainless Steel

Springs                          302 Stainless Steel

Shading Coil           Copper        Silver

Standard
Coil and
Class of

Insulation

Watt Rating and Power
Consumption Spare Coil Part Number

DC
Watts

AC General Purpose Explosionproof

Watts
VA

Holding
VA

Inrush AC DC AC DC
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617
F - 17.1 40 93 238610 - 238614 -
F - 20 43 240 99257 - 99257 -
F - 20.1 48 240 272610 - 272614 -
F 30.8 - - - - 501695 - 501696
H 40.6 - - - - 238910 - 238914

Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50
Hz). 6, 12, 24, 120, 240 volts DC. Must be specified when ordering.
Other voltages available when required. 

*Catalog Numbers 8210G127, 8210G129, 8210G132, 8210G133 have 316L Stainless Steel bodies.

somark
Brass
NBR or

somark
Copper

somark
NC

somark
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617

somark

somark
Standard: Red-Hat II - Watertight, Types 1, 2, 3, 3S, 4, and 4X; Red-Hat - Type I.
Optional: Red-Hat II - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6,
6P, 7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4,
4X, 7, and 9.
(To order, add prefix “EF” to catalog number, except Catalog

somark

somark
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Specifications (English units)

Pipe
Size
(in)

Orifice
Size
(in)

Cv
Flow

Factor

Operating Pressure Differential (psi)
Max. Fluid
Temp. ˚F Brass Body Stainless Steel Body

Watt Rating/
Class of Coil
Insulation ∆

Min. 

Max. AC Max. DC

Air-Inert
Gas Water

Light Oil @
300 SSU

Air-Inert
Gas Water

Light Oil @
300 SSU AC DC

Catalog
Number

Const.
Ref. √

UL ƒ
Listing

Catalog
Number

Const.
Ref. √

UL ƒ
Listing AC DC

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE ¡ Seating
3/8 3/8 1.5 ¿ 150 125 - 40 40 - 180 150 8210G073 ¬ 1P l 8210G036 ¬ 1P l 6.1/F 11.6/F
3/8 5/8 3 0 150 150 - 40 40 - 180 150 8210G093 5D m - - - 10.1/F 11.6/F
3/8 5/8 3 5 200 150 135 125 100 100 180 150 8210G001 t 6D m - - - 6.1/F 11.6/F
3/8 5/8 3 5 300 300 300 - - - 175 - 8210G006 3 5D m - - - 17.1/F -
1/2 7/16 2.2 ¿ 150 125 - 40 40 - 180 150 8210G015 ¬ 2P l 8210G037 ¬ 2P l 6.1/F 11.6/F
1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G094 3 5D m - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G087 3 7D l 17.1/F 11.6/F
1/2 5/8 4 5 200 150 135 125 100 100 180 150 8210G002 t 6D m - - - 6.1/F 11.6/F
1/2 5/8 4 5 300 300 300 - - - 175 - 8210G007 5D m - - - 17.1/F -
1/2 3/4 4 5 - 300 - - 300 - 130 90 8210G227 5D m = - - - 17.1/F 40.6/H
3/4 5/8 4.5 0 150 150 125 40 40 - 175 150 - - - 8210G088 3 7D l 17.1/F 11.6/F
3/4 3/4 5 5 125 125 125 100 90 75 180 150 8210G009 t 9D m - - - 6.1/F 11.6/F
3/4 3/4 5 0 150 150 - 40 40 - 180 150 8210G095 3 8D m - - - 10.1/F 11.6/F
3/4 3/4 6.5 5 250 150 100 125 125 125 180 150 8210G003 t 11D m - - - 6.1/F 11.6/F
3/4 3/4 6 0 350 300 200 200 200 200 200 180 8210G026 ¡ ‡ u 40P/10D l - - - 16.1F 30.8/F
1 1 13 0 150 125 125 135 120 120 180 180 8210G054 ‡ u 41D/31D l 8210G089 ‡ u 45D/15D l 16.1/F 30.8/F
1 1 13 5 150 150 100 125 125 125 180 150 8210G004 t 12D m - - - 6.1/F 11.6/F
1 1 13.5 0 300 225 115 - - - 200 - 8210G027 ‡ 42P l - - - 20.1/F -
1 1 13.5 10 300 300 300 - - - 175 - 8210G078 ¡ 13P - - - - 17.1/F -

1 1/4 1 1/8 15 0 150 125 125 135 120 120 180 180 8210G055 ‡ u 43D/32D l - - - 16.1/F 30.8/F
1 1/4 1 1/8 15 5 150 150 100 125 125 125 180 150 8210G008 t 16D m - - - 6.1/F 11.6/F
1 1/2 1 1/4 22.5 0 150 125 125 135 120 120 180 180 8210G056 ‡ u 44D/33D l - - - 16.1/F 30.8/F
1 1/2 1 1/4 22.5 5 150 150 100 125 125 125 180 150 8210G022 t 18D l 8210G127 - - 6.1/F 11.6/F

2 1 3/4 43 5 150 125 90 50 50 50 180 150 8210G100 20P l 8210G129 - - 6.1/F 11.6/F
2 1/2 1 3/4 45 5 150 125 90 50 50 50 180 150 8210G101 21P l - - - 6.1/F 11.6/F

NORMALLY OPEN (Open when de-energized), NBR Seating (PA Disc-Holder, except as noted)
3/8 5/8 3 0 150 150 125 125 125 80 180 150 8210G033 23D l - - - 10.1/F 11.6/F
3/8 5/8 3 5 250 200 200 250 200 200 180 180 8210G011 « » 39D l - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 125 125 80 180 150 8210G034 3 23D l - - - 10.1/F 11.6/F
1/2 5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G030 3 37D l 10.1/F 11.6/F
1/2 5/8 4 5 250 200 200 250 200 200 180 180 8210G012 « » 39D l - - - 10.1/F 11.6/F
3/4 3/4 5.5 0 150 150 125 125 125 80 180 150 8210G035 3 25D l - - - 10.1/F 11.6/F
3/4 5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G038 3 38D l 10.1/F 11.6/F
3/4 3/4 6.5 5 - - - 250 200 200 - 180 8210C013 24D l - - - - 16.8/F
3/4 3/4 6.5 5 250 200 200 - - - 180 - 8210G013 46D l - - - 16.1/F -
1 1 13 0 125 125 125 - - - 180 - 8210B057 ≈ … 34D l - - - 20/F -
1 1 13 5 - - - 125 125 125 - 180 8210D014 26D l - - - - 16.8/F
1 1 13 5 150 150 125 - - - 180 - 8210G014 47D l - - - 16.1/F -

1 1/4 1 1/8 15 0 125 125 125 - - - 180 - 8210B058 ≈ … 35D l - - - 20/F -
1 1/4 1 1/8 15 5 - - - 125 125 125 - 180 8210D018 28D l - - - - 16.8/F
1 1/4 1 1/8 15 5 150 150 125 - - - 180 - 8210G018 48D l - - - 16.1/F -
1 1/2 1 1/4 22.5 0 125 125 125 - - - 180 - 8210B059 ≈ … 36D l - - - 20/F -
1 1/2 1 1/4 22.5 5 - - - 125 125 125 - 180 8210D032 29D l - - - - 16.8/F
1 1/2 1 1/4 22.5 5 150 150 125 - - - 180 - 8210G032 49D l 8210G132 - - 16.1/F -

2 1 3/4 43 5 - - - 125 125 125 - 150 8210 103 30P l - - - - 16.8/F
2 1 3/4 43 5 125 125 125 - - - 180 - 8210G103 50P l 8210G133 - - 16.1/F -

2 1/2 1 3/4 45 5 - - - 125 125 125 - 150 8210 104 27P l - - - - 16.8/F
2 1/2 1 3/4 45 5 125 125 125 - - - 180 - 8210G104 51P l - 16.1/F -

¿ 5 psi on Air; 1 psi on Water. ≈ Valves not available with Explosionproof enclosures. ‡ DC constructions must have solenoid mounted vertical
¡ Valve provided with PTFE main disc. ∆ On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts. and upright.
¬ Valve includes UItem (G.E. trademark) piston. « AC construction also has PA seating. 3 ATEX/IECEx certified with prefix “EV”.
√ Letter “D” denotes diaphragm construction; “P” denotes piston construction. » No disc-holder. t ATEX/IECEx certified for DC only with prefix “EV”.
ƒ m Safety Shutoff Valve; l General Purpose Valve. … Stainless steel disc-holder. u Not available in 6 Volt DC. EF and HB prefix only.
Refer to Engineering Section (Approvals) for details. = UL listed for fire protection systems per UL429A 120/60, 110/50

24VDC, no prefix and voltage options offered. 

somark
1/2 7/16 2.2 ➀ 150 125 - 40 40 - 180 150 8210G15 ➂ 2P � 8210G37 ➂ 2P � 6.1/F 11.6/F
1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G94 5D ❍ - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G87 7D � 17.1/F 11.6/F

somark

somark
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Dimensions: inches (mm)

K

P

H

L

FLOW

NPT
BOTH ENDS

7/8 DIA. HOLE FOR
1/2 CONDUIT CONN.

1.625 [41.3]

W

1.656 [42]

.281 [7.1] DIA.
2 MOUNTING HOLES

OPTIONAL MOUNTING BRACKET

Const. Ref. 10, 15, 31, 32, 33

 

L

P

H

K

W

NPT 
BOTH ENDS

1/2 NPT

FLOW

IN

Const. Ref. 12, 16, 26, 28, 47, 48

Const.
Ref. H K L P W

30
in 8.22 X 5.06 5.47 4.87

mm 209 X 129 139 124

31
in 5.13 3.19 3.76 4.32 3.27

mm 130 81 95 110 83

32
in 5.60 3.44 3.66 4.57 3.27

mm 142 87 93 116 83

33
in 5.92 3.66 4.51 4.80 3.89

mm 150 93 115 122 99

34
in 6.91 X 3.75 6.09 3.25

mm 176 X 95 155 83

35
in 7.34 X 3.66 6.34 3.25

mm 186 X 93 161 83

36
in 7.66 X 4.38 6.56 3.91

mm 1.95 X 111 167 99

37
in 4.61 2.75 2.81 3.89 2.39

mm 117 70 71 99 61

38
in 4.61 2.75 2.81 3.89 2.39

mm 117 70 71 99 61

39
in 5.42 2.31 2.75 4.86 3.80

mm 138 59 70 123 97

40
in 5.20 3.29 2.81 4.50 2.28

mm 132 83 71 114 58

41
in 5.13 3.10 3.75 4.32 3.25

mm 130 79 95 110 83

42
in 6.43 4.40 3.93 5.62 3.25

mm 163 112 100 143 83

43
in 5.57 3.35 3.66 4.57 3.25

mm 142 85 93 116 83

44
in 5.90 3.57 4.38 4.79 3.91

mm 150 91 111 122 99

45
in 5.26 3.17 3.75 4.38 3.84

mm 134 81 95 111 98

46
in 4.95 3.10 3.84 4.31 2.75

mm 126 79 98 110 70

47
in 6.43 3.59 3.75 4.81 3.52

mm 163 91 95 122 90

48
in 6.43 3.59 3.66 4.81 3.73

mm 163 91 93 122 95

49
in 6.91 3.75 4.38 4.96 4.40

mm 176 95 111 126 112

50
in 8.13 4.15 5.06 5.37 4.87

mm 207 105 129 136 124

51
in 8.13 4.15 5.50 5.37 5.18

mm 207 105 140 136 132

IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.

L W

K

P

H

1/2” ANPT

ANPT
(BOTH ENDS)
SEE TABLE

Const. Ref. 24, 34, 35, 36

somark
mm 150 91 111 122 99
45 ins. 5.26 3.17 3.75 4.38 3.84
mm 134 81 95 111 98
46 ins. 4.95 3.10 3.84 4.31 2.75

somark

somark

somark
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Dimensions: inches (mm)

KP

H

NPT
BOTH ENDS

L

1/2 NPT

W

R .12 [3.2]
4 PLACES

.59 [15]

.69 [18] .86 [22]

.88 [22]
Ø.266 [6.8]

BOTTOM VIEW SHOWING
MOUNTING BRACKET HOLES

(OPTIONAL)

FLOW

Const. Ref. 1, 2

1.656 [42]

.281 [7.1] DIA
2 MOUNTING
HOLES

OPTIONAL MOUNTING BRACKET

FLOW

L

K

P

H

NPT 
BOTH ENDS

W

1/2 NPT

1.625 [41.3]

Const. Ref. 5-9, 11, 23 , 25, 37,38, 40-46

Const. Ref. 13

L

W

P

K

H

NPT
BOTH ENDS

FLOW

Const.
Ref. H K L P W

1*
in 3.85 3.00 1.91 3.41 1.69

mm 98 76 49 87 43

2*
in 4.17 3.25 2.28 3.63 1.69

mm 106 83 58 92 43

5
in 3.84 2.31 2.75 3.28 2.28

mm 98 59 70 83 58

6*
in 3.38 1.94 2.75 2.80 2.28

mm 86 49 70 71 58

7
in 4.19 2.50 2.81 3.47 2.39

mm 106 64 71 88 61

8
in 4.13 2.47 2.81 3.44 2.29

mm 105 63 71 87 58

9*
in 3.66 2.10 2.81 2.96 2.28

mm 93 53 71 75 58

10*
in 5.20 3.40 2.80 4.50 2.50

mm 131 86 71 114 62

11*
in 4.16 2.66 3.84 3.52 2.75

mm 106 68 98 89 70

12
in 5.64 3.15 3.75 4.01 3.36

mm 143 80 95 102 85

13
in 4.44 3.22 3.75 4.19 5.81

mm 113 82 95 106 147

15*
in 5.20 3.30 3.80 4.40 3.80

mm 133 83 98 111 98

16
in 5.64 3.15 3.66 4.01 3.56

mm 143 80 93 102 90

18*
in 6.11 3.30 4.38 4.16 3.92

mm 155 84 111 106 100

20*
in 7.33 3.71 5.06 4.57 4.87

mm 186 94 129 116 124

21*
in 7.33 3.71 5.50 4.57 4.87

mm 186 94 140 116 124

23
in 4.35 2.65 2.75 3.79 2.28

mm 110 67 70 96 58

24
in 5.06 X 3.78 4.44 2.75

mm 129 X 96 113 70

25
in 4.64 2.81 2.81 3.94 2.28

mm 118 71 71 100 58

26
in 6.53 X 3.75 4.91 3.19

mm 166 X 95 125 81

27
in 8.22 X 5.50 5.47 4.87

mm 209 X 140 139 124

28
in 6.53 X 3.66 4.91 3.19

mm 166 X 93 125 81

29
in 7.03 X 4.38 5.06 4.40

mm 179 X 111 129 112

* DC dimensions slightly larger.
IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.

somark
Constr. Refs. 40-51
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Features
• Wide range of pressure ratings, sizes, and resilient 

materials provide long service life and low 
internal leakage

• High flow valves for liquid, corrosive, and air/inert 
gas service

• Industrial applications include:
- Car wash - Laundry equipment
- Air compressors - Industrial water control
- Pumps

Pilot Operated
General Service Solenoid Valves

Brass or Stainless Steel Bodies
3/8" to 2 1/2" NPT

NC

NO

Solenoid Enclosures

Electrical

Nominal Ambient Temp. Ranges
RedHat II/RedHat  AC: 32˚F to 125˚F (0˚C to 52˚C) 
RedHat II   DC: 32˚F to 104˚F (0˚C to 40˚C)
RedHat      DC: 32˚F to 77˚F (0˚C to 25˚C) 

(104˚F/40˚C occasionally)
8210G227  AC: 32˚F to 130˚F (0˚C to 54˚C)

DC: 32˚F to 90˚F (0˚C to 32˚C)
Refer to Engineering Section for details.

Approvals
UL listed as indicated. CSA certified. 
RedHat II meets applicable CE directives.
Refer to Engineering Section for details.
ATEX/IECEx certified with prefix “EV” as listed. Refer 
to Optional Features Electrical Section for details.

Standard: RedHat II - Watertight, Types 1, 2, 3, 3S, 4, and 4X; RedHat - Type I.
Optional: RedHat II - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6, 6P,
7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4, 4X, 7, and 9.
(To order, add prefix “EF” to catalog number, except Catalog Numbers 8210B057,
8210B058, and 8210B059, which are not available with Explosionproof enclosures.)
See Optional Features Section for other available options. 

Construction
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Valve Parts in Contact with Fluids 

Body                              Brass   304 Stainless Steel*

Seals and Discs               NBR or PTFE

Disc-Holder                    PA

Core Tube                 305 Stainless Steel

Core and Plugnut          430F Stainless Steel

Springs                          302 Stainless Steel

Shading Coil           Copper        Silver

Standard
Coil and
Class of

Insulation

Watt Rating and Power
Consumption Spare Coil Part Number

DC
Watts

AC General Purpose Explosionproof

Watts
VA

Holding
VA

Inrush AC DC AC DC
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617
F - 17.1 40 93 238610 - 238614 -
F - 20 43 240 99257 - 99257 -
F - 20.1 48 240 272610 - 272614 -
F 30.8 - - - - 501695 - 501696
H 40.6 - - - - 238910 - 238914

Standard Voltages: 24, 120, 240, 480 volts AC, 60 Hz (or 110, 220 volts AC, 50
Hz). 6, 12, 24, 120, 240 volts DC. Must be specified when ordering.
Other voltages available when required. 

*Catalog Numbers 8210G127, 8210G129, 8210G132, 8210G133 have 316L Stainless Steel bodies.

somark
Brass
NBR or

somark
Copper

somark
NC

somark
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617

somark

somark
Standard: Red-Hat II - Watertight, Types 1, 2, 3, 3S, 4, and 4X; Red-Hat - Type I.
Optional: Red-Hat II - Explosionproof and Watertight, Types 3, 3S, 4, 4X, 6,
6P, 7, and 9; Red-Hat - Explosionproof and Watertight, Types 3, 4,
4X, 7, and 9.
(To order, add prefix “EF” to catalog number, except Catalog
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Specifications (English units)

Pipe
Size
(in)

Orifice
Size
(in)

Cv
Flow

Factor

Operating Pressure Differential (psi)
Max. Fluid
Temp. ˚F Brass Body Stainless Steel Body

Watt Rating/
Class of Coil
Insulation ∆

Min. 

Max. AC Max. DC

Air-Inert
Gas Water

Light Oil @
300 SSU

Air-Inert
Gas Water

Light Oil @
300 SSU AC DC

Catalog
Number

Const.
Ref. √

UL ƒ
Listing

Catalog
Number

Const.
Ref. √

UL ƒ
Listing AC DC

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE ¡ Seating
3/8 3/8 1.5 ¿ 150 125 - 40 40 - 180 150 8210G073 ¬ 1P l 8210G036 ¬ 1P l 6.1/F 11.6/F
3/8 5/8 3 0 150 150 - 40 40 - 180 150 8210G093 5D m - - - 10.1/F 11.6/F
3/8 5/8 3 5 200 150 135 125 100 100 180 150 8210G001 t 6D m - - - 6.1/F 11.6/F
3/8 5/8 3 5 300 300 300 - - - 175 - 8210G006 3 5D m - - - 17.1/F -
1/2 7/16 2.2 ¿ 150 125 - 40 40 - 180 150 8210G015 ¬ 2P l 8210G037 ¬ 2P l 6.1/F 11.6/F
1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G094 3 5D m - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G087 3 7D l 17.1/F 11.6/F
1/2 5/8 4 5 200 150 135 125 100 100 180 150 8210G002 t 6D m - - - 6.1/F 11.6/F
1/2 5/8 4 5 300 300 300 - - - 175 - 8210G007 5D m - - - 17.1/F -
1/2 3/4 4 5 - 300 - - 300 - 130 90 8210G227 5D m = - - - 17.1/F 40.6/H
3/4 5/8 4.5 0 150 150 125 40 40 - 175 150 - - - 8210G088 3 7D l 17.1/F 11.6/F
3/4 3/4 5 5 125 125 125 100 90 75 180 150 8210G009 t 9D m - - - 6.1/F 11.6/F
3/4 3/4 5 0 150 150 - 40 40 - 180 150 8210G095 3 8D m - - - 10.1/F 11.6/F
3/4 3/4 6.5 5 250 150 100 125 125 125 180 150 8210G003 t 11D m - - - 6.1/F 11.6/F
3/4 3/4 6 0 350 300 200 200 200 200 200 180 8210G026 ¡ ‡ u 40P/10D l - - - 16.1F 30.8/F
1 1 13 0 150 125 125 135 120 120 180 180 8210G054 ‡ u 41D/31D l 8210G089 ‡ u 45D/15D l 16.1/F 30.8/F
1 1 13 5 150 150 100 125 125 125 180 150 8210G004 t 12D m - - - 6.1/F 11.6/F
1 1 13.5 0 300 225 115 - - - 200 - 8210G027 ‡ 42P l - - - 20.1/F -
1 1 13.5 10 300 300 300 - - - 175 - 8210G078 ¡ 13P - - - - 17.1/F -

1 1/4 1 1/8 15 0 150 125 125 135 120 120 180 180 8210G055 ‡ u 43D/32D l - - - 16.1/F 30.8/F
1 1/4 1 1/8 15 5 150 150 100 125 125 125 180 150 8210G008 t 16D m - - - 6.1/F 11.6/F
1 1/2 1 1/4 22.5 0 150 125 125 135 120 120 180 180 8210G056 ‡ u 44D/33D l - - - 16.1/F 30.8/F
1 1/2 1 1/4 22.5 5 150 150 100 125 125 125 180 150 8210G022 t 18D l 8210G127 - - 6.1/F 11.6/F

2 1 3/4 43 5 150 125 90 50 50 50 180 150 8210G100 20P l 8210G129 - - 6.1/F 11.6/F
2 1/2 1 3/4 45 5 150 125 90 50 50 50 180 150 8210G101 21P l - - - 6.1/F 11.6/F

NORMALLY OPEN (Open when de-energized), NBR Seating (PA Disc-Holder, except as noted)
3/8 5/8 3 0 150 150 125 125 125 80 180 150 8210G033 23D l - - - 10.1/F 11.6/F
3/8 5/8 3 5 250 200 200 250 200 200 180 180 8210G011 « » 39D l - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 125 125 80 180 150 8210G034 3 23D l - - - 10.1/F 11.6/F
1/2 5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G030 3 37D l 10.1/F 11.6/F
1/2 5/8 4 5 250 200 200 250 200 200 180 180 8210G012 « » 39D l - - - 10.1/F 11.6/F
3/4 3/4 5.5 0 150 150 125 125 125 80 180 150 8210G035 3 25D l - - - 10.1/F 11.6/F
3/4 5/8 3 0 150 150 100 125 125 80 180 150 - - - 8210G038 3 38D l 10.1/F 11.6/F
3/4 3/4 6.5 5 - - - 250 200 200 - 180 8210C013 24D l - - - - 16.8/F
3/4 3/4 6.5 5 250 200 200 - - - 180 - 8210G013 46D l - - - 16.1/F -
1 1 13 0 125 125 125 - - - 180 - 8210B057 ≈ … 34D l - - - 20/F -
1 1 13 5 - - - 125 125 125 - 180 8210D014 26D l - - - - 16.8/F
1 1 13 5 150 150 125 - - - 180 - 8210G014 47D l - - - 16.1/F -

1 1/4 1 1/8 15 0 125 125 125 - - - 180 - 8210B058 ≈ … 35D l - - - 20/F -
1 1/4 1 1/8 15 5 - - - 125 125 125 - 180 8210D018 28D l - - - - 16.8/F
1 1/4 1 1/8 15 5 150 150 125 - - - 180 - 8210G018 48D l - - - 16.1/F -
1 1/2 1 1/4 22.5 0 125 125 125 - - - 180 - 8210B059 ≈ … 36D l - - - 20/F -
1 1/2 1 1/4 22.5 5 - - - 125 125 125 - 180 8210D032 29D l - - - - 16.8/F
1 1/2 1 1/4 22.5 5 150 150 125 - - - 180 - 8210G032 49D l 8210G132 - - 16.1/F -

2 1 3/4 43 5 - - - 125 125 125 - 150 8210 103 30P l - - - - 16.8/F
2 1 3/4 43 5 125 125 125 - - - 180 - 8210G103 50P l 8210G133 - - 16.1/F -

2 1/2 1 3/4 45 5 - - - 125 125 125 - 150 8210 104 27P l - - - - 16.8/F
2 1/2 1 3/4 45 5 125 125 125 - - - 180 - 8210G104 51P l - 16.1/F -

¿ 5 psi on Air; 1 psi on Water. ≈ Valves not available with Explosionproof enclosures. ‡ DC constructions must have solenoid mounted vertical
¡ Valve provided with PTFE main disc. ∆ On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts. and upright.
¬ Valve includes UItem (G.E. trademark) piston. « AC construction also has PA seating. 3 ATEX/IECEx certified with prefix “EV”.
√ Letter “D” denotes diaphragm construction; “P” denotes piston construction. » No disc-holder. t ATEX/IECEx certified for DC only with prefix “EV”.
ƒ m Safety Shutoff Valve; l General Purpose Valve. … Stainless steel disc-holder. u Not available in 6 Volt DC. EF and HB prefix only.
Refer to Engineering Section (Approvals) for details. = UL listed for fire protection systems per UL429A 120/60, 110/50

24VDC, no prefix and voltage options offered. 

somark
1/2 7/16 2.2 ➀ 150 125 - 40 40 - 180 150 8210G15 ➂ 2P � 8210G37 ➂ 2P � 6.1/F 11.6/F
1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G94 5D ❍ - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G87 7D � 17.1/F 11.6/F

somark
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Dimensions: inches (mm)

K

P

H

L

FLOW

NPT
BOTH ENDS

7/8 DIA. HOLE FOR
1/2 CONDUIT CONN.

1.625 [41.3]

W

1.656 [42]

.281 [7.1] DIA.
2 MOUNTING HOLES

OPTIONAL MOUNTING BRACKET

Const. Ref. 10, 15, 31, 32, 33

 

L

P

H

K

W

NPT 
BOTH ENDS

1/2 NPT

FLOW

IN

Const. Ref. 12, 16, 26, 28, 47, 48

Const.
Ref. H K L P W

30
in 8.22 X 5.06 5.47 4.87

mm 209 X 129 139 124

31
in 5.13 3.19 3.76 4.32 3.27

mm 130 81 95 110 83

32
in 5.60 3.44 3.66 4.57 3.27

mm 142 87 93 116 83

33
in 5.92 3.66 4.51 4.80 3.89

mm 150 93 115 122 99

34
in 6.91 X 3.75 6.09 3.25

mm 176 X 95 155 83

35
in 7.34 X 3.66 6.34 3.25

mm 186 X 93 161 83

36
in 7.66 X 4.38 6.56 3.91

mm 1.95 X 111 167 99

37
in 4.61 2.75 2.81 3.89 2.39

mm 117 70 71 99 61

38
in 4.61 2.75 2.81 3.89 2.39

mm 117 70 71 99 61

39
in 5.42 2.31 2.75 4.86 3.80

mm 138 59 70 123 97

40
in 5.20 3.29 2.81 4.50 2.28

mm 132 83 71 114 58

41
in 5.13 3.10 3.75 4.32 3.25

mm 130 79 95 110 83

42
in 6.43 4.40 3.93 5.62 3.25

mm 163 112 100 143 83

43
in 5.57 3.35 3.66 4.57 3.25

mm 142 85 93 116 83

44
in 5.90 3.57 4.38 4.79 3.91

mm 150 91 111 122 99

45
in 5.26 3.17 3.75 4.38 3.84

mm 134 81 95 111 98

46
in 4.95 3.10 3.84 4.31 2.75

mm 126 79 98 110 70

47
in 6.43 3.59 3.75 4.81 3.52

mm 163 91 95 122 90

48
in 6.43 3.59 3.66 4.81 3.73

mm 163 91 93 122 95

49
in 6.91 3.75 4.38 4.96 4.40

mm 176 95 111 126 112

50
in 8.13 4.15 5.06 5.37 4.87

mm 207 105 129 136 124

51
in 8.13 4.15 5.50 5.37 5.18

mm 207 105 140 136 132

IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.

L W

K

P

H

1/2” ANPT

ANPT
(BOTH ENDS)
SEE TABLE

Const. Ref. 24, 34, 35, 36

somark
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Dimensions: inches (mm)

KP

H

NPT
BOTH ENDS

L

1/2 NPT

W

R .12 [3.2]
4 PLACES

.59 [15]

.69 [18] .86 [22]

.88 [22]
Ø.266 [6.8]

BOTTOM VIEW SHOWING
MOUNTING BRACKET HOLES

(OPTIONAL)

FLOW

Const. Ref. 1, 2

1.656 [42]

.281 [7.1] DIA
2 MOUNTING
HOLES

OPTIONAL MOUNTING BRACKET

FLOW

L

K

P

H

NPT 
BOTH ENDS

W

1/2 NPT

1.625 [41.3]

Const. Ref. 5-9, 11, 23 , 25, 37,38, 40-46

Const. Ref. 13

L

W

P

K

H

NPT
BOTH ENDS

FLOW

Const.
Ref. H K L P W

1*
in 3.85 3.00 1.91 3.41 1.69

mm 98 76 49 87 43

2*
in 4.17 3.25 2.28 3.63 1.69

mm 106 83 58 92 43

5
in 3.84 2.31 2.75 3.28 2.28

mm 98 59 70 83 58

6*
in 3.38 1.94 2.75 2.80 2.28

mm 86 49 70 71 58

7
in 4.19 2.50 2.81 3.47 2.39

mm 106 64 71 88 61

8
in 4.13 2.47 2.81 3.44 2.29

mm 105 63 71 87 58

9*
in 3.66 2.10 2.81 2.96 2.28

mm 93 53 71 75 58

10*
in 5.20 3.40 2.80 4.50 2.50

mm 131 86 71 114 62

11*
in 4.16 2.66 3.84 3.52 2.75

mm 106 68 98 89 70

12
in 5.64 3.15 3.75 4.01 3.36

mm 143 80 95 102 85

13
in 4.44 3.22 3.75 4.19 5.81

mm 113 82 95 106 147

15*
in 5.20 3.30 3.80 4.40 3.80

mm 133 83 98 111 98

16
in 5.64 3.15 3.66 4.01 3.56

mm 143 80 93 102 90

18*
in 6.11 3.30 4.38 4.16 3.92

mm 155 84 111 106 100

20*
in 7.33 3.71 5.06 4.57 4.87

mm 186 94 129 116 124

21*
in 7.33 3.71 5.50 4.57 4.87

mm 186 94 140 116 124

23
in 4.35 2.65 2.75 3.79 2.28

mm 110 67 70 96 58

24
in 5.06 X 3.78 4.44 2.75

mm 129 X 96 113 70

25
in 4.64 2.81 2.81 3.94 2.28

mm 118 71 71 100 58

26
in 6.53 X 3.75 4.91 3.19

mm 166 X 95 125 81

27
in 8.22 X 5.50 5.47 4.87

mm 209 X 140 139 124

28
in 6.53 X 3.66 4.91 3.19

mm 166 X 93 125 81

29
in 7.03 X 4.38 5.06 4.40

mm 179 X 111 129 112

* DC dimensions slightly larger.
IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.

somark
Constr. Refs. 40-51
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Series 15M2
Water Hammer Arrestors
Sizes:  1⁄2" - 1" (15-25mm)

What is Water Hammer?
The noise from banging pipes is caused by shocks of high speed 
water flowing in the piping system when a fixture is suddenly 
closed.  Sudden stoppage of the water (a non-compressible 
liquid) flowing at a given pressure and velocity causes a surge or 
spike of pressure and is called water hammer.  When this occurs, 
a pressure wave travels back through the piping until it finds a 
point of relief.

Dishwashers, clothes washers, fast closing positive shutoff valves 
incorporated in the system all contribute to creating water shock 
which is not only annoying but damaging to pipes and appli-
ances.  The Watts Series 15M2 incorporates a pre-charged, 
permanent sealed air chamber to absorb the shock.  The sealed 
chamber prevents the loss of air to the water and insures long 
and trouble-free life.

Features
•	�NPT solid hex brass adapter or solder end connection  

for easy installation

•	Approved for installation with no access panel required

•	�May be installed in new or existing plumbing systems with a 
standard pipe tee vertically, horizontally or at any angle

•	PDI Listed  (PDI WH201)

•	Maintenance free – piston is the only moving part

•	Air pre-load is 60psi (4.2 bar)

•	Factory air charged and permanently sealed

For  Commercial  Applications
ES-15M2

Pressure - Temperature
Operating Pressure: Designed to operate on all domestic and 
commercial lines @ 150psi (10.6 bar) working pressure.

Temperature Range: 33°F to 180°F (0.5°C to 82°C).

Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For precise measurements, 
please contact Watts Technical Service. Watts reserves the right to change or modify product design, construction, specifications, or materials with-
out prior notice and without incurring any obligation to make such changes and modifications on Watts products previously or subsequently sold.

Standard: Listed by IAPMO, ASSE 1010 approved, ANSI 
A112.26.1M approved, PDI WH201 approved and certified.

Standards

Materials

Job Name____________________________________________ 	 Contractor___________________________________________

Job Location__________________________________________ 	 Approval_____________________________________________

Engineer______________________________________________ 	 Contractor’s P.O. No.__________________________________

Approval______________________________________________ 	 Representative_______________________________________

15M2

Body:	 Copper tubing

Piston:	 Polypropylene

Adapter:	 Brass

O-ring:	 EPDM



Sizing and Placement

Rule 1 covers multiple fixture branch lines which do not 
exceed 20 ft. (6m) in length.

Explanation - Fixture-unit sizing and selection table is used 
to select the required PDI unit (water hammer arrestor).

Rule 2 covers multiple fixture branch lines which do exceed 
20 ft. (6m) in length.

Explanation - Fixture-unit sizing and selection table is used 
to select the required PDI unit (water hammer arrestor).  The 
sum of the fixture units rating of units X and Y shall be equal 
to or greater than the demand of the branches.

X
Up to 20 ft. (6m)

Y X
Over 20 ft. (6m)

Rule 1

Rule 2

Riser Typical Branch Line

No. 15M2
Water Hammer Arrestor

As shown, it has been established that the preferred location 
for the water hammer arrestor is at the end of the branch line 
between the last two fixtures served.

The location of the water hammer arrestor shown above applies 
to branch lines that do not exceed 20 ft. (6m) in length, from the 
start of the horizontal branch line to the last fixture supply on 
this branch line.  When the branch line exceeds the 20 ft. (6m) 
length, an additional water hammer arrestor should be used.  
This practice is best defined by two rules which have been 
established to cover the placement of water hammer arrestors.

Sizing and Selection Table

Fixture Units Sizing Information

Dimensions - Weight

Size (DN) MODEL ORDER CODE
CROSS FIXTURE 

UNITS
REF. PDI 

STANDARD

in.  mm Threaded
1⁄2"  15 15M2-A 0750140 1-11 A
3⁄4"  20 15M2-B 0750141 12-32 B

1"  25 15M2-C 0750142 33-60 C

1"  25 15M2-D 0750143 61-113 D

1"  25 15M2-E 0750144 114-154 E

1"  25 15M2-F 0750145 155-330 F

	 Size (DN)		  Dimensions	 Weight 

		  A	 B
				    in.	 mm	 in.	 mm	 (lbs)	 (kgs)

	Threaded
	 1⁄2"	 15M2-A	 11⁄8	 28.5	 515⁄16	 150.9	 0.5	 0.2
	 3⁄4"	 15M2-B	 13⁄8	 34.9	 89⁄16	 218.0	 0.9	 0.4
	 1"	 15M2-C	 15⁄8	 41.3	 813⁄16	 223.5	 1.3	 0.6
	 1"	 15M2-D	 21⁄8	 54.0	 915⁄16	 252.5	 2.0	 0.9
	 1"	 15M2-E	 21⁄8	 54.0	 1211⁄16	 322.5	 2.3	 1.1
	 1"	 15M2-F	 25⁄8	 66.7	 115⁄32	 283.5	 2.7	 1.2

				   FIXTURE UNITS 
		  TYPE OF SUPPLY	 PUBLIC		  PRIVATE

	 FIXTURE	 CONTROL	 Total	c .w.	 h.w.	total	  C.W.	H .W.

	Water Closet 1.66 PF	 Flush Valve	 8	 8	 –	 5	 5	 –
Water Closet 1.66 PF	 Flush Tank	 5	 5	 –	 2.5	 2.5	 –
Pedestal Urinal 1.06 PF	 Flush Valve	 4	 4	 –	 –	 –	 –
Stall or Wall Urinal	 Flush Valve 1.06 PF	 4	 4	 –	 –	 –	 –
Stall or Wall Urinal	 Flush Tank 1.06 PF	 2	 2	 –	 –	 –	 –
Lavatory		  Faucet	 2	 11/2	 11/2	 1	 1	 1
Bathtub		  Faucet	 4	 2	 3	 2	 11/2	 11/2

Shower Head	 Mixing Valve	 4	 2	 3	 2	 1	 2
Bathroom Group	 Flush Valve Closet	 –	 –	 –	 8	 8	 3
Bathroom Group	 Flush Tank Closet	 –	 –	 –	 6	 6	 3
Separate Shower	 Mixing Valve	 –	 –	 –	 2	 1	 2
Service Sink		 Faucet	 3	 3	 3	 –	 –	 –
Laundry Tubs (1-3)	 Faucet	 –	 –	 –	 3	 3	 3
Combination Fixture	 Faucet	 –	 –	 –	 3	 3	 3

B

A

ES-15M2   1103		  © 2011 Watts

USA: No. Andover, MA • Tel. (978) 688-1811 • Fax: (978) 794-1848 • www.watts.com
Canada: Burlington, ONT. • Tel. (905) 332-4090 • Fax: (905) 332-7068 • www.wattscanada.ca 

A Watts Water Technologies Company
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Y32          KECKLEY COMPANY        •     3400 Cleveland Street        •     Skokie, Illinois 60076 1-800-KECKLEY
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Style SSB-7
Y-Strainer

Stainless Steel (ASTM A 351, Grade CF8M)

600 lb. Threaded

600 lb. Socket Weld

Cast 316 Stainless Steel Y-Strainer

APPLICATIONS

Steam, water, oil or gas where protection from foreign matter in a pipeline

is required.

CONSTRUCTION

The Keckley Style SSB-7 stainers are constructed from rugged 316 stainless

steel castings that are machined to exacting specifications. 

Socket Weld bore is in compliance with ASME B16.11 unless otherwise

specified.

FEATURES

The Keckley Style SSB-7 strainer features a machined groove in the body

and cap for proper alignment and to ensure accurate reseating when servicing

is required. This strainer has a straight threaded cap and is furnished standard

with a NPT blow-off connection. The gasket is 304 stainless steel spiral

wound and is compressed between the body and cap (for maximum strength

and durability) and designed for both high pressure and high temperature

service. Keckley Style SSB-7 strainers can be supplied with a stainless steel

blow-off plug upon request.

SCREENS

Standard perforated 304 stainless steel screens are spot welded along the

seam for maximum strength. Different size perforations and meshes are

available in stainless steel, monel, and brass to meet specific media

requirements. If media is not indicated, screens for steam will be supplied.

SELF CLEANING

Self cleaning is accomplished by opening the valve or drain plug connected

to the blow-off port. Warning: See Maintenance Instructions on page S6 of

the Strainer Information Section for additional precautions and detailed

information on servicing the strainer.

WORKING PRESSURES -  NON SHOCK
NOM. RATING MEDIA 1/4” to 3” 8 mm to 80 mm

600# (THREADED &
SOCKET WELD)

STEAM 600 PSI @ 1125ºF 4138 KPa @ 607ºC

W.O.G. 1440 PSI @   100ºF 9932 KPa @   38ºC



TECHNICAL DATA
DIMENSIONS AND WEIGHTS

KECKLEY COMPANY          •      3400 Cleveland Street       •      Skokie, Illinois 60076            1-800-KECKLEY Y33
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Maximum Pressure                            
and Temperature Limits                                              

1440 PSI at  100F                        
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Temperature [ ˚F]

Temperature [ ˚C]
38 93 149 204 260 316 371 427 482 538 593 649

Pressure [ K
Pa]

PRESSURE vs. TEMPERATURE CHART
600# Threaded & Socket Weld Stainless Steel (ASTM A 351, Grade CF8M)

07/12

PARTS LIST
ITEM DESCRIPTION MATERIAL

1 Body Stainless Steel (ASTM A 351, Grade CF8M)
2 Screen Stainless Steel (304)
3 Gasket Spiral Wound Stainless Steel (304)
4 Cap Stainless Steel (ASTM A 351, Grade CF8M)

Style SSB-7
Y-Strainer, 600 lb. Threaded & Socket Weld

Stainless Steel (ASTM A 351, Grade CF8M)

*In Accordance with ASME B16.34

STANDARD SCREENS SUPPLIED
SIZE SCREEN

GAGE

SCREEN PERFORATION
FOR STEAM OPEN

AREA
FOR LIQUID OPEN

AREAin mm in mm in mm
1/4 to 3 8 to 80 22 3/64 1.2 33% 1/16 1.6 30%

Optional: Blow-off Plug, Carbon Steel (ASTM A 105).
*Optional Body Materials Available in 304 and 400 Series SS, Alloy 20, Hastelloy,
Inconel, Monel and Stellite..

Standard screens supplied are for steam service, unless otherwise specified.
Options: Other perforations, meshes, and screen materials are available.

Certified dimensional drawings are available upon request.
†This table reflects only the nearest metric equivalents.

SIZE
DIMENSIONS

WEIGHTS
A B C D E

in mm in mm in mm in mm in mm in mm lbs kgs
1/4 8 2-15/16 75 2-7/16 62 0.555 14 3/8 10 1/4 8 3 1
3/8 10 2-15/16 75 2-7/16 62 0.690 18 3/8 10 1/4 8 3 1
1/2 15 2-15/16 75 2-7/16 62 0.855 22 3/8 10 1/4 8 3 1
3/4 20 3-11/16 94 3 76 1.065 27 1/2 13 3/8 10 5 2
1 22 4-9/16 116 4-5/16 110 1.330 34 1/2 13 3/8 10 6 3

1-1/4 32 4-15/16 125 4-3/16 106 1.675 43 1/2 13 3/4 20 8 4
1-1/2 40 5-9/16 141 4-11/16 119 1.915 49 1/2 13 3/4 20 10 5

2 50 6-15/16 176 6-1/4 159 2.406 61 5/8 16 1 25 16 7
2-1/2 65 12 305 9-3/8 238 2.906 74 5/8 16 1-1/4 32 43 20

3 80 12 305 9-3/8 238 3.535 90 5/8 16 1-1/4 32 43 20

Size (in2) Size (in2) Size (in2)
1/4” 2.75 1” 10.08 2-1/2” 78.14
3/8” 2.75 1-1/4” 12.79 3” 78.14
1/2” 2.75 1-1/2” 16.33
3/4” 4.71 2” 27.04

TOTAL SCREEN AREA

Size Cv Size Cv Size Cv
1/4” 9.5 1” 30 2-1/2” 129.7
3/8” 9.5 1-1/4” 44.9 3” 161.3
1/2” 9.5 1-1/2” 61
3/4” 18.7 2” 98

FLOW COEFFICIENTS

*See DETERMINING RATIOS on page S5 of the
Strainer Information Section for calculating NET FREE
AREA of the screen to inside pipe area.
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PRESSURE DROP CHART

Threaded “Y” Pattern Strainers (Styles B, BDI, E-150, F-150, F-300, SB, SB-7, SSB and SSB-7)

This pressure drop chart is based

on the flow of clean water through

the Keckley “Y” strainers listed

above with screen perforations

ranging from 3/64” through 1/8”

and is additionally for use with

those units equipped with a 20

mesh screen as standard.

TO USE CHARTS:

Find your desired rate of flow

(GPM) on the left hand side of the

chart.  Follow its corresponding

horizontal line to the point where

it intersects the diagonal line indi-

cating the strainer pipe size.  From

this point of intersection, follow

the vertical line down to the bot-

tom of the chart to determine the

approximate pressure drop.

CORRECTION FACTORS:

For finer mesh screens that are

backed with a perforated sheet,

multiply the pressure drops shown

at right by the following:

40 mesh x 1.2

60 mesh x 1.4

80 mesh x 1.6

100 mesh x 1.7
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Positive 
Displacement Pump
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Rotary Lobe Pumps 
Macerating Technology 
 

 
BOERGER, LLC      
2860 Water Tower Place   p     612.435.7300       e     america@boerger.com  
Chanhassen, MN 55317   f      612.435.7301       w     www.boerger.com 
 

 
 

Boerger dry run protection consists of a temperature sensing 
probe fitted into the front pump cover, and a digital 
temperature controller.   
 
The controller is provided loose and is designed for flush 
panel mount.  
 
 

Temperature Sensor 
 

• Pyromation model RT01 RTD 
Assembly 

• Grade B tolerance, 100 ohm resistance 
• 316ss sheath, ¼” diameter, 3” long 
• 3-wire connection with 2” long stripped 

leads 
• Teflon insulation, 84” long wire 

 
 

Digital Temperature Controller 
(Provided Loose) 

 
• Precision Digital NOVA PD570 Series 
• Limit Controller 
• 1/16 DIN Cutout 
• Power 100-240 VAC 
• Red LED Display 
• Main output: 1 latching relay & 1 

analog output 
• Option: 1 alarm relay  
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RTD
Configuration Code RT01

RTD Assemblies with Extension Leadwire
Configuration Code RT02

RTD Assemblies with Sheath Terminations

51-8

ORDER CODES

The RTD elements illustrated and described on this page are designed to measure temperature in a variety of process and laboratory 
applications. These RTDs are specifically designed for use in two different process temperature ranges and will provide accurate and repeatable 
temperature measurement through a broad range. Low range RTDs are constructed using Teflon®-insulated, silver-plated copper internal leads 
with potting compounds to resist moisture penetration. High range RTDs are constructed with nickel internal leads inside swaged MgO insulated 
cable to allow higher temperature measurements at the RTD element and provide higher temperature lead protection along the sheath. The 
following tables allow customer selection of standard element materials, tolerances, sheath diameters, mounting fittings and terminations. 
Custom-built assemblies with non-standard specifications are available upon request.

RTD-1
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DWG. NO. & SHEET NO

B280901
6/1

This document is PROPRIETARY to
Pyromation, Inc.

±1/32"
±0.010"
±0.005"
±2°

1"
TYPICAL

SENSITIVE
PORTION

1-1   Single Platinum RTD Elements                             1-2   Available Sheath Diameters 316SS

CODE TOLERANCE[1] BASE RESISTANCE
@ 0 ºC (R0)

TEMPERATURE
COEFFICIENT CODE

LOW RANGE WIRE WOUND (-200 to 200) ºC [-328 to 392] ºF 1/8" O.D. 3/16" O.D. 1/4" O.D. 3/8" O.D.
R1T185L Grade B 100 Ω α = 0.003 85 ºC -1 28 38 48 68

R3T185L Class AA 100 Ω α = 0.003 85 ºC -1 28 38 48 68

R5T185L (1/5) Class B 100 Ω α = 0.003 85 ºC -1 28 38 48 68

R1T192L Grade B 100 Ω α = 0.003 92 ºC -1 28 38 48 68

R3T192L Class AA 100 Ω α = 0.003 92 ºC -1 28 38 48 68
LOW RANGE THIN FILM (-50 to 200) ºC [-58 to 392] ºF
RBF185L Class B 100 Ω α = 0.003 85 ºC -1 28 38 48 68

RAF185L Class A 100 Ω α = 0.003 85 ºC -1 28 38 48 68

RBF195L Class B 1000 Ω α = 0.003 85 ºC -1 28 38 48 68
HIGH RANGE WIRE WOUND (-200 to 600) ºC [-328 to 1112] ºF
R1T185H Grade B 100 Ω α = 0.003 85 ºC -1 28 38 48 68

RAT185H Class A 100 Ω α = 0.003 85 ºC -1 28 38 48 68

R1T192H Grade B 100 Ω α = 0.003 92 ºC -1 28 38 48 68

[1]  Refer to RTD tolerance information in the general information section for calculations to determine specific tolerance at 
temperature.

1-4   Length
CODE

3 Digit 'X' Length

1-3   Element Connection
CODE DESCRIPTION

2 2-wire

3 3-wire

4[1] 4-wire

[1] Not available in duplex

---
1-1

Example Order Number:
1-4

 R1T185L   48   3   
1-2(A) 1-3

-003 Page
RTD-2

Page
RTD-3

Page
RTD-4

Page
RTD-5

 1-1   Duplex Platinum RTD Elements                            1-2   Available Sheath Diameters 316SS

CODE TOLERANCE[1] BASE RESISTANCE
@ 0 ºC (R0)

TEMPERATURE
COEFFICIENT CODE

LOW RANGE WIRE WOUND (-200 to 200) ºC [-328 to 392] ºF 3/16" O.D. 1/4" O.D. 3/8" O.D.
R1T285L Grade B 100 Ω α = 0.003 85 ºC -1 38 48 68

R3T285L Class AA 100 Ω α = 0.003 85 ºC -1 38 48 68

R5T285L (1/5) Class B 100 Ω α = 0.003 85 ºC -1 38 48 68

R1T292L Grade B 100 Ω α = 0.003 92 ºC -1 38 48 68

R3T292L Class AA 100 Ω α = 0.003 92 ºC -1 38 48 68
LOW RANGE THIN FILM (-50 to 200) ºC [-58 to 392] ºF
RBF285L Class B 100 Ω α = 0.003 85 ºC -1 38 48 68

RAF285L Class A 100 Ω α = 0.003 85 ºC -1 38 48 68

RBF295L Class B 1000 Ω α = 0.003 85 ºC -1 38 48 68
HIGH RANGE WIRE WOUND (-200 to 600) ºC [-328 to 1112] ºF

R1T285H Class B 100 Ω α = 0.003 85 ºC -1 38 48 68

RAT285H Class A 100 Ω α = 0.003 85 ºC -1 38 48 68

R1T292H Grade B 100 Ω α = 0.003 92 ºC -1 38 48 68
[1]  Refer to RTD tolerance information in the general information section for calculations to determine specific tolerance at 
temperature.

1-2A

CODE

NOMINAL
SHEATH
DIAMETER 
(inches)

TIP DIA.
O.D. 
(inches)

TIP
LENGTH
(inches)

88R48 1/2 1/4 1 1/4

68R38 3/8 3/16 1 1/4

48R28 1/4 1/8 1 1/4

REDUCED-TIP RTD's

Table 1-2A lists RTD elements with reduced 
tip sheaths.  To order, use order code 
numbers from Tbl. 1-2A in place of straight 
sheath order code numbers from Tbl. 1-2.  
Other reduced tips are available upon request.  
EXAMPLE:  R1T185L88R483-006.

-

SPEC NO:
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=
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X B

Teflon® is a registered trademark of E. I. du 
Pont de Nemours and Company.
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RTD
Configuration Code RT01
Configuration Code RT02

Optional Sheath Mounting Fittings and Bends

53-10

ORDER CODES

RTD-2

Select Sheath Mounting or Bend Options as desired from tables below.

- - --Example Order Number: 01A,304
2

 R5T185L483-006 PAGE
RTD 3

PAGE
RTD 4

PAGE
RTD 5 

2-1   No Fitting or Bend Options 

CODE 00

2-3   Re-adjustable Compression Fittings

CODE TYPE
NPT
SIZE
(inches)

AVAILABLE 
SHEATH
DIAMETERS
(inches)

10A 303 stainless steel 1/8 1/8, 3/16

10B 303 stainless steel 1/4 1/4, 3/8

10C 303 stainless steel 1/2 1/4, 3/8

12A 316 stainless steel 1/8 1/8, 3/16, 1/4

12B 316 stainless steel 1/4 1/8, 3/16, 1/4, 3/8

12C 316 stainless steel 1/2 1/8, 1/4, 3/8

11A Brass 1/8 1/8, 3/16, 1/4

11B Brass 1/4 1/8, 3/16, 1/4, 3/8

11C Brass 1/2 1/4, 3/8

19C Spring-loaded SS well fitting 1/2 3/16, 1/4

Teflon® gland standard 204 ºC [400 °F] max. For lava gland 649 ºC
[1200 °F] max. opt. 10A and 10B only use letter suffix "L" after 
compression fitting order code. EXAMPLE: 10AL for lava gland.

2-6   Miscellaneous Options

CODE TYPE
AVAILABLE SHEATH
DIAMETER
(inches)

13A _ _[1] Spring-loaded bayonet fitting 1/8, 3/16

14 Adjustable flange with brass
compression fitting 1/8, 3/16, 1/4, 3/8

16A Spring-loaded adjustable bayonet
compression fitting 1/8

[1] When ordering fixed bayonet fitting specify dimension "A".  
EXAMPLE: order code 13A06 is for a fixed bayonet adapter with  
6" A Dimension.

2-5   Fixed Bushings

CODE MOUNTING
THREAD NPT
(inches)

AVAILABLE SHEATH
DIAMETERS
(inches)316 SS

8A _ _[1] 1/8 1/8, 3/16, 1/4

8B _ _[1] 1/4 1/8, 3/16, 1/4, 3/8

8C _ _[1] 1/2 1/8, 3/16, 1/4, 3/8

8D _ _[1] 3/4 1/8, 3/16, 1/4, 3/8

[1] When ordering fixed bushings, specify order code above, plus 
insertion length "U", as measured from hot tip to bottom of threaded 
bushing. EXAMPLE: order code 8A06 is 1/8" NPT, 316 SS bushing 
located 6" from hot tip.

2-4   Sheath Bends

CODE DESCRIPTION

2 _ _ Sheath bent 45º

3 _ _ Sheath bent 90º

2" minimum hot leg length

When ordering bend options, specify hot leg dim. "A". EXAMPLE:  
order code 206 is a 45° bend with 6" hot leg.  Total sheath length is 
Table 1 "X" length = hot leg plus cold leg.

COMPRESSION FITTING
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FIXED BUSHING
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ADJUSTABLE FLANGE  (OPTION 14)

BAYONET CAP and SPRING  (OPTION 13A)
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COLD LEG

A

90° BEND
1/2" R (1/8", 3/16", 1/4" O.D.)
1" R (3/8" O.D.)

H
O
T
 
L
E
G

CHANGED ARROW HEAD SIZE & CHANGED OD TO O.D. JB 7/27/2011
DESCRIPTION BY DATE

2-2   One-time Adjustable Compression Fittings

CODE TYPE
NPT
SIZE
(inches)

PRESSURE
RATED

AVAILABLE
SHEATH
DIAMETERS
(inches)

01A 303 stainless steel 1/8 NO 1/8, 3/16, 1/4

05A 316 stainless steel 1/8 YES 1/8, 3/16, 1/4

05B 316 stainless steel 1/4 YES 1/8, 3/16, 1/4, 3/8

05C 316 stainless steel 1/2 YES 1/8, 1/4, 3/8

15A Brass 1/8 NO 1/8, 3/16, 1/4

15B Brass 1/4 NO 3/16, 1/4, 3/8

15C Brass 1/2 NO 1/4, 3/8

SPEC NO:
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Teflon® is a registered trademark of EI du Pont de Nemours and Company.
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RTD
Configuration Code RT02

Sheath Terminations
Configuration Code RT01

Leadwire Transitions

54-9 RTD-3

RT02                    ORDER CODES                 RT01

3-1   Sheath Terminations

CODE DESCRIPTION

22[1] 3" individual leads with terminal pins

[1] High temp RTDs are supplied with 1" long transition

3-1   Plug and Jack Sheath Terminations

CODE DESCRIPTION

4[1] Standard plug

5[1] Standard jack

6[2] Miniature plug

7[2] Miniature jack

            Options

MC Mating connector

CL Compression L bracket to hold plug to sheath

[1] If used with 3/8" O.D., option CL must be specified
[2] Not available with 1/4" O.D. or 3/8" O.D. sheath

3-2   Leadwire transitions
        (Requires Table 4 and 5 selections)

CODE DESCRIPTION

13[1] Same size transition with heat-shrink tubing  
104 ºC [220 ºF]

15 Extension leadwire transition with relief spring 
204 ºC [400 ºF]

16 Extension leadwire transition with heat-shrink 
tubing 104 ºC [220 ºF]

18[1] Same size transition without heat-shrink tubing 
204 ºC [400 ºF]

19 Extension leadwire transition without spring or 
heat-shrink tubing 204 ºC [400 ºF]

            Options

HT[2] High temperature potting 538 ºC [1000 ºF]
not available with option 13 or 16

[1] Not available with flex armor

[2] Not available with option 13 or 16. When specifying high   
     temp potting with Flex Armor option 19 must be selected.

Example Order Number:

--- or4, MC
3-1

 R5T185L483-006-00 PAGE
RTD-4- 16

3-2

 R5T185L483-006-01A,304 PAGE
RTD-5

3-2   Threaded Fittings with Extension Leadwire
         (Requires Table 4 and 5 selections)

CODE DESCRIPTION

6HN23 1/2" x 1/2" NPT steel hex nipple

8HN23 1/2" x 1/2" NPT stainless steel hex nipple

9HP23 1/2" NPT stainless steel bushing (no 
process threads)

8RNDC23 3/4" process x 1/2" NPT stainless steel 
hex nipple

SPEC NO:
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RTD Configuration Code RT01
Extension Leadwire Options

55-8RTD-4

Select desired leadwire type by order code number, followed by desired length in inches.
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ORDER CODES

4   Extension Leadwire Type and B + C Dimension

CODE DESCRIPTION TEMP. RATING

FIBERGLASS

F3J_ _ _ Fiberglass insulation - individual leads - stranded conductor (12" limit)

482 ºC [900 ºF]
F3_ _ _ Fiberglass insulation - stranded conductor

F3A_ _ _ Fiberglass insulation - stranded conductor - flexible armor

F3B_ _ _ Fiberglass insulation - stranded conductor - stainless steel overbraid

TEFLON®

T3J_ _ _ Teflon® insulation - individual leads - stranded conductor (12" limit)

204 ºC [400 ºF]

T3_ _ _ Teflon® insulation - stranded conductor

T3A_ _ _ Teflon® insulation - stranded conductor - flexible armor

T3B_ _ _ Teflon® insulation - stranded conductor - stainless steel overbraid

M3_ _ _ Teflon® insulation - stranded conductor - stainless steel overbraid - 
Teflon® insulation

T3M_ _ _ Teflon® insulation - stranded conductor - mylar shield

T3MA_ _ _ Teflon® insulation - stranded conductor - mylar shield - flexible armor

KAPTON®

K3_ _ _ Kapton® insulation - stranded conductor

316 ºC [600 ºF]K3A_ _ _ Kapton® insulation - stranded conductor - flexible armor

K3B_ _ _ Kapton® insulation - stranded conductor - stainless steel overbraid

SILICON RUBBER

S3_ _ _ Teflon® insulation - stranded conductor - silicon rubber 204 ºC [400 ºF]

COIL CORDS

C3060 PVC insulation - stranded conductor - coil cord - 60" extended length
104 ºC [220 ºF]

C3120 PVC insulation - stranded conductor - coil cord - 120" extended length

--Example Order Number: T3 036
4

 R5T185L483-006-01A,304-16   PAGE
RTD-5  

5

Insert wire code number and 3 digit 'B' length in inches EXAMPLE:  T3036 = 36" B length

For assemblies requiring leadwire beyond the flexible armor (illustrated in 'C' in drawing), insert 3 digit 'C' length after armor length.  
EXAMPLE:  F3A036 -012 = 36" B length with additional 12" 'C' length leads beyond armor.

All insulated leadwires in flexible armor are available with either extruded PVC or Teflon® covering over the flexible armor.
Substitute suffix codes T (Teflon®) or P (PVC) for the suffix 'A' code above.  EXAMPLE:  T3T is Teflon® covered armor.
Teflon® and Kapton® are registered trademarks of E. I. du Pont de Nemours and Company.
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Configuration Code RT01
Leadwire Terminations and Options

RTD-5

ORDER CODES

56-7

Select desired leadwire termination and options (if desired), by order code numbers below.

OPTION 3

OPTION 8 OPTION 6, 6MC

-Example Order Number: 4, MC
5-2

 R5T185L483-006-01A,304-16-T3036   
5-1

OPTION 4, 4MC

5-1   Terminations

CODE DESCRIPTION

0 Leads not stripped

2 2" split leads, 1/4" stripped

3 2" split leads with spade lugs

4 Standard plug

5 Standard jack

6 Miniature plug

7 Miniature jack

8 2" split leads with 1/4" female quick 
disconnects

5-2   Options

CODE DESCRIPTION

BX 1/2" NPT BX connector with Options 0, 2, 3, or 8

CC Plug or jack secured to leads with cable clamp

CG Cord grip (1/2" NPT PVC)

MC Mating connector

RB Rubber boot
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Process & TEMPERATURE
LIMIT Controllers

•	Thermocouple, RTD, & Process Input
•	Universal Power Supply 100-240 VAC 
•	Latching Relay High or Low Limit Control
•	1 Latching Relay & 1 Alarm Relay
•	Retransmitting 4-20 mA Output
•	RS-485 Serial Communications Option
•	Modbus® RTU/ASCII Communications
•	Free Operating & Data Logging Software
•	IP55 & IP65 Fronts
•	1/16 & 1/4 DIN Sizes
•	3 Year Warranty

NOVA PD570 Series
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Operating Displays
Nova Limit Controllers have dual four-digit LEDs and display the 
PV, limit set point, relay status, and limit operation information.

Operating Display Navigation
To access additional operational information without the need to 
enter the setup menus, simply press the SET/ENT button.

Main Operating Display
• Displays process variable
• Displays the limit set point
• Over LED indicates when 
 over limit conditions exist
• Out LED indicates latching 
 relay status
• ALM alarm status LED 		
indicator

Easy Setup & Programming
All programming of a Nova Limit Controller is done through 
the front panel. No switches or jumpers are required.

Front Panel Buttons
• Hold the RST button for 3 seconds when the unit is not in 
 over limit conditions to reset the latching limit relay.
• Press the SET/ENT button to confirm an entered value. 
 Hold the button for 3 seconds to enter or exit the setup 
 groups. Press the SET/ENT button to access the next 	
 parameter when in a setup group.
• Press the Up button to increase numerical values 
 including the set point or scroll through parameter options 	
 and group menus.
• Press the Down button to decrease numerical values 
 including the set point or scroll through parameter options 	
 and group menus.
• Press the LEFT button to move to the next digit during 	
 numerical value programming.

Setup Group Menus
For easy setup parameter navigation, all parameters are 
grouped by category. To access the group menus, press and 
hold the SET/ENT button for 3 seconds. Navigate through the 
group menus using the UP or DOWN buttons as shown. To 
enter a group menu to access setup parameters, press the 
SET/ENT button.

Button PV Display Group Definition
ENT PwD Password

pq G.CTL Control Group

pq G.IN Input Group

pq G.ALm Alarm Group

pq G.RET Retransmission Group

pq G.Com* Communications Group*

Menu Password
To prevent unauthorized changes to key parameters, a user 
defined lockout password must be entered to access the group 
menus that are not commonly used during operation. Enter the 
password at the prompt when navigating the group menus by 
pressing the SET/ENT button. The default password is 0.

Easy to Use Menu Structure
Each setup parameter is located in an associated menu group.

*This group menu appears only on models with the serial communication option.

• Hold the SET/ENT button for 
 3 seconds to enter the menus
• Select the menu group using 
 the p and q buttons
• Press SET/ENT to access the 
 parameters in the group
• Set the value for the parameter, 
 and use the SET/ENT button to 		
 select the next parameter
• Hold the SET/ENT button for 
 3 seconds to return to the 
 operating display

For a complete list of setup parameters, their functions, and 
setting options, refer to the PD570 Series Instruction Manual.

In-t

In-U

BS4

G.InG.CtlP Du

~ 

G.Con


~

Process & Temperature Inputs
Nova Controllers use a single universal input that accepts process 
and temperature inputs.

Thermocouple: J, K, T, E, R, B, S, L, N, U, W, Platinel II

RTD: Pt100 (0.00385), JPt100 (0.00392)

Process: -10 to 20 mV, 0 to 100 mV 
	 0.4 to 2 V, 1 to 5 V, 0 to 10 V 
	 4 to 20 mA input with a resistor shunt

System Condition Over Limit Timer Max/Min Input Value
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General Features
The PD570 Series of Limit Controllers come equipped with a limit 
control latching relay, alarm relay, and a 4-20 mA retransmitting 
output. These standard features make the Limit Controller an 
excellent process monitoring tool. Serial communications for 
Modbus or PC monitoring software expands the Limit Controller’s 
capability.

Powerful Relay Functionality
All PD570 Series Limit Controllers have a 3 A Form C (SPDT) 
latching relay for use in limit control functions.  All PD570 Series 
controllers also have a 1 A Form A (SPST) alarm relay.
• High or Low PV Limit Latching Relay
• Forward and Reverse (Fail-Safe) Latching and Alarm Relays
• High/Low and Set Point Deviation Alarms
• Fail-Safe and Standby Alarms
• Relay Delays and Reset Deadbands

Latching Relay Over Limit Control
When an over limit condition occurs, the latching relay will trigger. 
The relay must be reset manually and can only be reset once the 
input returns to normal operating conditions as established by the 
set point and programmable hysteresis.

4-20 mA Retransmitting Output
A 4-20 mA powered output is standard on all PD570 Series 
models. The output can be programmed to transmit over any 
input scale for any input type or based on the set point value.

Transmitter Loop Power Supply
The 4-20 mA retransmitting output may be configured to provide a 
14 to 18 VDC @ 20 mA transmitter power supply.

Input Bias Adjustment
Up to five bias points set to specific input values can be used 
to provide precise offset adjustments through 4 bais zones. The 
controller will use the offset to create a smooth input value curve 
leading up to the bias points.

Max/Min Input Readings
Easily view the maximum or minimum input value reached during 
over limit conditions without entering the setup menus.

Display Over Limit Time
A timer to track the over limit times in minutes and seconds or 
hours and minutes is easily displayed from the operating menu.

Serial Communications & Adapters
Nova controllers with the serial communications option can be 
used for data acquisition or Modbus communication (RTU and 
ASCII). Nova controllers transmit via RS-485. The PDA7485 
RS-232 to RS-485 and PDA8485 USB to RS-485 converters are 
available for use with the Nova Multi-Monitoring software or other 
PC applications.

Nova PC Software
Any Nova Controller with the serial communication option can be 
configured to interface with the Nova Multi-Monitoring PC software. 
Up to 30 controllers can be monitored and operated, and each can 
use independent data logging.

• Easy to Set Up and Use
• Connect up to 30 Nova Controllers
• View PV and Alarm Status
• Log, View, and Save Data in Spreadsheet Files
• Free Download from www.predig.com

Specifications
System Requirements: Windows® 95\98\ME\2000\XP
Communications:	An RS-232 to RS-485 or USB to RS-485 
converter may be used for communication with a PC and Nova 
Multi-Monitoring Software.
Number of Units: Up to 30 Nova Controllers
Baud Rate: 9,600 to 19,200 bps
Data Logging:	 Graph and save data as .hdr format. Each 
controller saves graphs independently. Data	 exportable in 
spreadsheet format.
Logging Interval: 1 second to 24 hours

Simultaneous Monitoring
Simultaneously monitor up to 30 Nova Controllers and view 
the PV, SP, and alarm status for all connected controllers. The 
main view screen also displays the basic model numbers of all 
connected units. Any series of Nova Controllers with the serial 
communication option may be monitored with this software.

Simultaneously View Up to 30 Nova Controllers

Remote Set Point Control and Indication
A detailed operation screen for each controller indicates the 
model number of the controller, the PV, SP, alarm conditions, high 
or low PV input, and the over limit condition timer. The set point, 
direction of operation (high or low limit control) and startup relay 
condition can all be set through this screen.
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Data Acquisition
PV and SP data can be logged independently for each unit, and 
each can have a distinct file name, save location, and logging 
interval. This data can be graphed using the Data Viewer for quick 
and clear analysis. Logged data can be exported into spreadsheet 
format.

View Logged Data Graphs and Export Data
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CONNECTIONS
: Options

-

Rating: 250 VAC @ 3 A
30 VDC @ 3 A

100 - 240 VAC 50/60 Hz

Rating: 250 VAC @ 1 A
30 VDC @ 1 A

-

MAX: 19200bps

-

Rating: 250 VAC @ 3 A
30 VDC @ 3 A

100 - 240 VAC 50/60 Hz

-

MAX: 19200bps

Rating: 250 VAC @ 1 A
30 VDC @ 1 A

PD578

PD570
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SPECIFICATIONS
Except where noted all specifications apply to operation at +25°C.

General
Display: Dual 4 digits, red LED, -1999 to 9999

DIN  
Sizes

PV Display 
Inch (mm)

SP Display 
Inch (mm)

Weight 
oz (g)

1/16 0.45 (11.3) 0.37 (9.5) 7.0 (198)

1/4 0.81 (20.5) 0.43 (11.0) 13.9 (394)

Front Panel: Panel gasket provided
 1/16 DIN:	IP65
 1/4 DIN:	 IP55
Programming Methods: Four front panel buttons and Modbus
Number of Set Points: 1 limit control
Noise Filter: Programmable 1 to 120 seconds, or off
Display Update Rate: 4/second
Max/Min Display: Stored until reset by user or controller is turned off.
Password: Restricts modification of programmed settings.
Non-Volatile Memory: Settings stored for a minimum of 10 years.
Power: 100-240 VAC, 50/60 Hz, 10 W
Required Fuse: UL Recognized, 1 A, 250 V, slow-blow 
Isolation: 2300 V input/output-to-power line; 4 kV relay output-to-input/
output/power line.
Operating Temperature: 10 to 50°C
Storage Temperature: -40 to 85°C
Relative Humidity: 20 to 90% non-condensing
Enclosure: 1/16, & 1/4 DIN available; impact-resistant plastic; color: 
black
Approvals: UL & C-UL Recognized, CE Compliant
UL File Number: E244207; Process Control Equipment
Warranty: 3 years parts & labor
Extended Warranty: 1 or 2 years, refer to Price List for details.

Temperature Inputs
Inputs: Factory calibrated, field selectable: J, K, T, E, B, R, S, L, U, N, 
W, and Platinel II thermocouples and 100 Ω platinum RTD (0.00385 or 
0.00392 curve)
Cold Junction Reference: Automatic or off  
Offset Adjustment: Four programmable input bias zones
Sensor Break: Up or down scale, user selectable; display reads S.OPN; 
alarm relays will follow the up or down scale selection.Type Range (ºC) Range (ºF) Accuracy*

Th
er

m
oc

ou
pl

e

K1 -200 to 1370 -300 to 2500

>0ºC: ±0.1% FS ±1 count
<0ºC: ±0.2% FS ±1 count

K2 -199.9 to 999.9 0 to 2300

J -199.9 to 999.9 -300 to 2300

T -199.9 to 400.0 -300 to 750

E -199.9 to 999.9 -300 to 1800

B 0 to 1800 32 to 3300 >400ºC: ±0.15% FS ±1 count
<400ºC: ±5% FS ±1 count

R 0 to 1700 32 to 3100
±0.15% FS ±1 count

S 0 to 1700 32 to 3100

L -199.9 to 900.0 -300 to 1600 >0ºC: ±0.1% FS ±1 count
<0ºC: ±0.2% FS ±1 countU -199.9 to 400.0 -300 to 750

N -200 to 1300 -300 to 2400 >0ºC: ±0.1% FS ±1 count
<0ºC: ±0.25% FS ±1 count

W 0 to 2300 32 to 4200 ±0.2% FS ±1 count

Platinel II 0 to 1390 32 to 2500 ±0.1% FS ±1 count

R
TD

PtA -199.9 to 850.0 -300 to 1560
±0.1% FS ±1 count

PtB -199.9 to 500.0 -199.9 to 999.9

PtC -19.99 to 99.99 -4.0 to 212.0 ±0.2% FS ±1 count

JPtA -199.9 to 500.0 -199.9 to 999.9
±0.1% FS ±1 count

JPtB -150.0 to 150.0 -199.9 to 300.0

Process Inputs
Inputs: Field selectable: 0.4 to 2.0 V, 1 to 5 V, 0 to 10 V, -10 to 20 mV, 
0 to 100 mV. 4-20 mA input requires 100 Ω resistor connected across 
input terminals (order P/N: PDX-RES1).
Accuracy: ±0.1% FS ±1 count
Decimal Point: Up to 3 decimals: 9.999, 99.99, 999.9, or 9999
Calibration: All inputs are calibrated at the factory
Scale Range: User programmable over entire range
Transmitter Supply: 14 to 18 VDC @ 20 mA; available instead of 
retransmitting analog output; selection is made through the front panel.

Limit Control Relay and Indicators
Ratings: Latching, 1 Form C (SPDT); rated 3 A @ 30 VDC or  
3 A @ 250 VAC resistive load
Relay Operation: User may select high or low limit operation, forward or 
reverse (fail-safe) mode.
Reverse Operation (Fail-Safe): Programmable; relay coil is energized in 
non-alarm condition. In case of power failure, relay will go to alarm state.
Forward Operation: Relay coil is energized in alarm condition. In case 
of power failure, relay will go to non-alarm state.
Hysteresis: 0-10% FS, user selectable; manual reset allowed after 
condition has been corrected.
Out LED: Relay status indicator. LED is on when relay is de-energized 
(during over limit conditions in reverse operation).
Over Limit LED: Over LED is on when system is in over limit condition. 
LED will go off once system returns to normal condition.
Over Limit Timer Display: Time stored since last occurrence of over limit 
condition or until controller is turned off.

Alarm Relay
Ratings: 1 Form A (SPST); rated 1 A @ 30 VDC or 1 A @ 250 VAC 
resistive load
High/Low Alarm: User may program alarm for absolute value, high or 
low operation, forward or reverse (fail-safe) mode.
Deviation Alarm: User may program relay for high, low, or  
high/low range deviation alarm, forward or reverse (fail-safe) mode.
Alarm Deadband: 0-100% FS, user selectable
Alarm Delay: 0 to 99 minutes and 59 seconds
Reverse Operation (Fail-Safe): Programmable; relay coil is energized in 
non-alarm condition. In case of power failure, relay will go to alarm state.
Forward Operation: Relay coil is energized in alarm condition. In case 
of power failure, relay will go to non-alarm state.
Auto Alarm Initialization: Normal and standby operation. Normal alarm 
will reflect the state of the input to the controller at all times. Standby 
alarm will not trigger if the change to alarm state is a result of power up 
cycle, set point change, or alarm configuration change.

4-20 mA Retransmitting Output
Scaling Range: 4-20 mA output can be scaled for any display
Accuracy: ±0.1% FS
Power: Internally powered 4-20 mA output
Isolation: 500 V input-to-output
Output Loop Resistance: 600 Ω max

Serial Communications
Compatibility: EIA-485
Protocols: PC, Modbus (ASCII, RTU)
Address: 1 to 99 (Max 31 units connected)
Baud Rate: 600 to 19,200 bps
Transmit Time Delay: 0 to 100 ms
Data: 7 or 8 bit, automatic when using Modbus protocol
Stop Bit: 1 or 2
Parity: None, even, or odd

*Performance within recommended operating conditions (10 to 50 ºC, 20 to 90% RH)
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Job Number: WEC218286Z

Job Name: Opequon WRF  -  Fredrick-Winchester

Revision:

Created Date: 2-Aug-19 Created By JW06

Line Part Number Part Name Quantity Unit Material  Notes

101 WEC218286Z SAVI Flo-Septage Station VFA 1200 DM 1 EA 304SS Main Unit - Beast

102 RD-9016.1F140-26M4 Reducer - NORD, Ratio 26.29:1, M4 1 EA CI Drum Drive

103 RD-4282F140-90M3-35 Reducer - NORD, Ratio 90.52:1, M3-35-M4 1 EA CI Auger Drive

104 MTR-EPV0024C Motor - TECO, 2HP, 230-460V, 60HZ, 145TC 1 EA STL For drum and auger

105 MTR-EPV0022C Motor - TECO, 2HP, 230-460V, 60HZ, 145TC 1 EA STL 3600RPM for Auger on FOG

106 HHSC-3/8"-0100-304S  3/8" capscrew x 1" LG 8 EA 304SS Motors to reducers

107 SOV-8210G094 Solenoid valve, ASCO, 1/2", 120VAC 1 EA BRS Brass Body, for compaction zone spray

108 SOV-8210G054 Solenoid valve, ASCO, 1", 120VAC 1 EA BRS Brass Body, Hot Water Spray Bar

109 BV-1" 316 115V N4X V

Ball valve, 1" with Actuator, 115V DuraValve, 

NEMA4X   PN: EA2104-NEMA-4X,  V4000 2 piece 

316SS Ball Valve 2 EA 316SS One for Drum Spray, one for Screenings Flush.  

110 MCS-FR692D Motor Cutout Switch, Pizzato 1 EA RESIN Ordered w/ main unit

111 Assy Beast MultiTrod

Assembly, Bracket and MultiTrode conductivity rod, 

Level sensing 1 EA

112 WS-F150-1"-BRZ Y-Strainer, 1" NPT Female, 20 Mesh 1 EA BRZ

113 PG-4003K11 Pressure Gauge, 0-100 psi, 1/4" MNPT on bottom 1 EA 304SS

114 WEC218286Z-CP01 Main Control Panel, 480/3/60, NEMA 4X 1 EA 304SS

115 Plug-6" AUMA NEMA4X

DeZurik Plug Valve, 6" with Actuator, AUMA, 

NEMA4X/6, 1/120/60 1 EA Buna Plug Valve same as original unit

116 FSMP-Pressure Trans FSMP-Pressure Trans 2 EA 304SS For Inlet and Discharge Pump Ops

117 ASSY VFA Backpressure Back Pressure Assy - Beast 1 EA 304SS SS Mounting with SINT backpressure diaphargm

118 Wedgewire Basket WAM278008201 (use half to fabricate)

119 SPRY-BAR VFA HW01 Hot Water Spray Pipe, VFA-DM 1 EA Spray Bar Assy - Added hotwater spray

120 PDP-FL518

Pump, Rotary Lobe Pump FL518 - Borger, Blue Line 

Series, BUNA-N seals, 6 inch ANSI Flange 10 HP 3 EA One is Spare

121 PDP-RTD ASSY

Rotary Lobe Pump FL518 -  RTD Assembly with 

Controller 3 EA

122 Assy VFA DM 304Spray Spray Wash Assembly 1 EA 304SS assembly includes 2 ball valves

123 LABEL-BEAST-19.5 DIA Label BEAST 19.5 Dia 2 EA Vinyl

124 LABEL-BEAST-NEXT GEN Label BEAST NEXT GEN 2 EA Vinyl
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Job Number: WEC218286Z

Job Name: Opequon WRF  -  Fredrick-Winchester

Revision:

Created Date: 2-Aug-19 Created By JW06

Line Part Number Part Name Quantity Unit Material  Notes

125 LABEL-BEAST LUBE SCH Label BEAST LUBE SCHEDULE 2 EA ALUM

126 LABEL-EC-2x5 Label EC 2 x 5 1 EA Vinyl

127 LABEL-FLO-LOGIC Label-EC Flo-Logic Gurnee 2 EA Vinyl

128 LABEL-SAVI-QR CODE LABEL-SAVI-QR CODE 2 EA Vinyl

129 NAMEPLATE Nameplate 1 EA ALUM

130 LABEL-EC-4x12 Label EC 4 x 12 2 EA Vinyl

131

132
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10-inch Gray PVC Pipe and Fittings

Pipe - 5 ft:  

90 deg elb

10" Flange/Socket End

10"x6" Red

6" Flange/Socket End

6"x6"x3" Reducing Tee

3" x 2"(threaded) Hex Head 

Reducing Bushing 

Pipe Cement and Prime

10" Blind Flange

4-inch Gray PVC Pipe and Fittings

Pipe - 10 ft:  

2x 45 deg elb

4" Flange/Socket End

6"x4" Red

6" Flange/Socket End

4"x4"x3" Reducing Tee

3" x 2"(threaded) Hex Head 

Reducing Bushing 

Pipe Cement and Prime

6-inch Gray PVC Pipe and Fittings

Pipe - 10 ft:  

2x 45 deg elb

6" Flange/Socket End

2 x 90 deg elb

10" Flange/Socket End

10"x6" Red
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PROPERTY OF ENVIRO-CARE COMPANY. ALL RIGHTS RESERVED. NO PART OF THIS DRAWING MAY  BE REPRODUCED IN ANY

FORM WITHOUT WRITTEN PERMISSION FROM ENVIRO-CARE. ENVIRO-CARE COMPANY RESERVES THE RIGHT TO ALTER DATA

OR THE DESIGN OF ITS EQUIPMENT AT ANY TIME WITHOUT PRIOR NOTICE AND WITHOUT ANY OBLIGATION WHATSOEVER.

Status:

FOR APPROVAL

GENERAL ARRANGEMENT: OPEQUON WRF - FREDRICK WINCHESTER

BEAST-FLO-SEPTAGE STATION VFA-1200-DM

RN23 JW06 08/26/2019 1 4

WEC218286Z -

A

B

C

D

NOTES:

1. NBEC- NOT BY ENVIRO-CARE

2. CONCRETE, GROUT, INTERCONNECTING PIPING

     NOT BY ENVIRO-CARE

3.  ALL INTERCONNECTING PIPING TO BE SELF SUPPORTING

4.  PIPING BY ENVIRO-CARE IS GRAY PVC

NOTES:

1. UNIT MATERIAL:  DRUM: 304SS

 SPIRAL MATERIAL: HI-STRENGTH ALLOY STEEL

2. AREA CLASSIFICATION:

SIMILAR TO PREVIOUS, TBD

3. DRUM DRIVE MOTOR:  2 HP, 460 V, 3 PH, 60 HZ (1800 RPM)

AUGER MOTOR:  2 HP, 460 V, 3 PH, 60 HZ (3600 RPM)

4. BEAST WEIGHT - 3550 LB

5. WATER REQUIREMENTS:

DRUM SPRAY WASH: 43 GPM @ 60-80 PSI

HOT WATER SPRAY WASH:  33 GPM @ 40 PSI, 120° F

6. NOT SHOWN:  ITEMS 117-118 AND 123-130.  REFER TO PARTS LISTS FOR DESCRIPTIONS, MATERIAL, AND QUANTITIES.

7. PROVIDE SUFFICIENT FLEXIBILITY IN WATER AND ELECTRICAL CONNECTIONS TO ALLOW THE DRUM UNIT TO PIVOT OUT

OF TANK. ALL INTER CONNECTING PIPING, WIRING, AND CONDUIT FROM UNIT-MOUNTED DEVICES WILL BE SUPPLIED BY

OTHERS.

8. SCREEN BASKET MUST BE FREE DRAINING.

9. STRAINER AND WATER HAMMER ELIMINATOR (SHIPPED LOOSE) TO BE INSTALLED IN WASHWATER SUPPLY LINE BEFORE

SPLITTING TO SUPPLY BEAST.

10. EQUIPMENT MUST BE PROTECTED TO PREVENT SURFACE CONTAMINATION. CONTAMINATION CAN COME FROM

WELDING CUTTING, PAINTING AND OTHER SUCH ACTIVITIES IN THE AREA OF THE EQUIPMENT. STAINLESS STEEL

SURFACES CONTAMINATED WITH ANY IRON, CHLORIDE CONTAINING MATERIAL AND OTHER SUBSTANCES CAN

EXPERIENCE ACCELERATED SURFACE CORROSION AND PITTING.

11. IN ORDER TO PREVENT RUST ON 304SS, CHLORIDE CONTENT IN PROCESS WATER AND WASH WATER MUST BE < 200

MG/L, AND HYDROGEN SULFIDE (H2S) CONTENT MUST BE < 6 PPM.

12. DESIGN IS BASED ON FLOW PARAMETERS PROVIDED. IF THERE ARE SITE SPECIFIC HYDRAULIC REQUIREMENTS (SUCH

AS MAXIMUM AND MINIMUM FLOWS), PLEASE CONSULT ENVIRO-CARE REPRESENTATIVE TO ENSURE THAT THE

EQUIPMENT CAN MEET ALL REQUIREMENTS.

13. THE FOLLOWING DEVICES NEED TO BE FIELD WIRED BY

      ELECTRICAL CONTRACTOR

· DRUM DRIVE MOTOR: ITEM 104 (QTY 1)

· AUGER DRIVE MOTOR: ITEM 105 (QTY X)

· MOTOR CUT OUT SWITCH: ITEM 110 (QTY 1)

· SOLENOID VALVES: ITEM 107 (QTY 1),  ITEM 108 (QTY 1)

· ELECTRICALLY ACTUATED BALL VALVES: ITEM 109 (QTY 2)

· CONTROL PANEL: ITEM 114 (QTY 1)

· LEVEL SENSOR MULTITRODE: ITEM 111 (QTY 1)

· ROTARY LOBE PUMP CONTROLLER: ITEM 121 (QTY 1)

· PLUG VALVE: ITEM 115 (QTY 1)

· ROTARY LOBE PUMP 120 (QTY 2),

· PRESSURE TRANSDUCER: ITEM 116 (QTY 2)

PROCESS DESIGN INFORMATION:

APPLICATION: HSOW/FOG RECEIVING

PEAK NOMINAL FLOW: 660 GPM @ 3-4% SOLIDS-ACTUAL FLOW 

RATE WILL BE DEPENDENT ON THE 

TOTAL TSS AND VISCOSITY OF THE 

INFLUENT MATERIAL

INFLUENT SOLIDS CONCENTRATION: UP TO 15%

DRUM PERFORATED OPENING: 6 MM

NOMINAL SCREEN DRUM DIAMETER: 47 INCHES

NOMINAL SCREW CONVEYOR DIAMETER: 10 INCHES

SCREENING DISCHARGE HEIGHT: 5.1 FEET ABOVE OPERATING FLOOR

INLET PIPE SIZES: (TWO) 4 INCH FLANGED

OUTLET PIPE SIZE: 10 INCH FLANGED
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NOTES:

1. NBEC- NOT BY ENVIRO-CARE

2. CONCRETE, GROUT, INTERCONNECTING PIPING

     NOT BY ENVIRO-CARE

3.  ALL INTERCONNECTING PIPING TO BE SELF SUPPORTING

4.  PIPING BY ENVIRO-CARE IS GRAY PVC



Ø4 9/16"

Ø7 1/2" BHC

Ø9"

Ø3/4" THRU X 8

45°

4" FLANGE

INFLUENT CONNECTION

SCALE 1:16

10" FLANGE

EFFLUENT CONNECTION

SCALE 1:16

30°

Ø10 3/4"

Ø1'-2 1/4"

Ø1'-4"

Ø1" THRU X 12

104

119 HOT WATER SPRAY BAR

AND 1" SOLENOID VALVE

DRUM MOTOR, REDUCER

AND FASTENERS

104 MOTOR AND FASTENERS

103 REDUCER

102 106

X4

106

X4

110 MOTOR

CUTOUT

SWITCH

109 ELECTRICALLY ACTUATED BALL VALVE

108

107

1

2

" SOLENOID VALVE (HOT WATER TO COMPACTOR)

101 BEAST SEPTAGE STATION

111
LEVEL SENSOR

CONDUCTIVITY RODS

SPRAY WASH ASSEMBLY

SIDE ELEVATION

SCALE 1:20

5'-0 5/8"

15'-9 5/16"

8'-1 5/16"

12'-10 3/4"

122

1" NPT WATER

CONNECTION

8'-0 11/16"

11 7/16"
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1" NPT HOT WATER SUPPLY CONNECTION
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113 PRESSURE GAUGE
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1. ENVIRO-CARE RESERVES PROPRIETARY RIGHTS TO THIS DRAWING AND THE

DATA SHOWN THEREON, WHICH IS SUBMITTED IN CONFIDENCE.

2. IF APPLICABLE, A STAR DENOTES VARIANCE FROM CONTRACT DOCUMENTS AND

SHOULD BE  PARTICULARLY NOTED.

3. IF APPLICABLE, A CLOUD DENOTES DIMENSIONS WHICH ARE CRITICAL TO THE

DESIGN OF THE EQUIPMENT, BUT NOT CLEAR AND/OR NOT PROVIDED IN THE

CONTRACT DOCUMENTS.

4. THE FOLLOWING DEFINES THE RESPONSIBILITY OF ENVIRO-CARE WITH REGARD

TO THE INFORMATION SHOWN ON THIS DRAWING.

A. THIS DRAWING IS NOT TO BE USED FOR CONSTRUCTION OR INSTALLATION

PURPOSES UNTIL IT HAS BEEN APPROVED BY THE OWNER, THE ENGINEER

OR AN AUTHORIZED REPRESENTATIVE.

B. DIMENSIONS, WEIGHTS, AND OTHER INFORMATION ARE PROVIDED TO

ACCOMMODATE THE STRUCTURE TO THE EQUIPMENT AS SHOWN.

C. ENVIRO-CARE IS NOT RESPONSIBLE FOR ANY CONCRETE STRUCTURE

DESIGN. THE ENGINEER IS TO DETERMINE SIZES TO SUIT LOCAL

REQUIREMENTS.

D. ENVIRO-CARE IS NOT RESPONSIBLE FOR DAMAGE, INJURY OR LOSS

RESULTING FROM USE OF THE SUPPLIED EQUIPMENT.

E. CHARGES FOR MODIFICATIONS OR ADDITIONS TO THE EQUIPMENT WILL NOT

BE ACCEPTED BY ENVIRO-CARE, UNLESS PRIOR APPROVAL HAS BEEN

OBTAINED IN WRITING FROM AN AUTHORIZED ENVIRO-CARE

REPRESENTATIVE.

5. ALL CONCRETE, GROUT, CONCRETE REINFORCING, SLIDE GATES, PIPING,

VALVES, PIPE SUPPORTS OR FITTINGS, WALL BRACKETS, ELECTRICAL WIRING,

CONDUIT, OR ELECTRICAL EQUIPMENT, ERECTION, FIELD PAINTING OR PAINT,

FIELD WELDING OR WELD ROD, GREASE, OR LUBRICATING OIL, EXCEPT AS

SPECIFICALLY NOTED IS TO BE BY OTHERS, NOT BY ENVIRO-CARE.

6. ALL ONSITE WELDING MUST CONFORM TO THE LATEST STANDARDS OF THE

AMERICAN WELDING SOCIETY.

7. SEE PARTS LIST FOR ITEM IDENTIFICATION.



 

Submittal Comments 
 

 

 
 

 
Project Name: Frederick-Winchester, VA 
Project Number: EVC7837 
Customer Project: WEC218286Z 
Panel Type:  Beast Septage Receiving Control Panel 
 
August 20, 2019 
 
The following comments are based on the Fredrick Winchester, VA Beast Septage Receiving 
control panel revision 0 submittal: 
 

1. An Modicon M340 PLC and a Modicon Magelis 7.5” OIU have been provided and will 
be programmed with the following software: 
• PLC: Unity Pro XL 

o Ladder Diagram type only 
• OIU: Vijeo Designer 

o EleMech standard programming 
 

2. Please provide Ethernet address information for the main control panel PLC and Operator 
Interface Unit. 

 
 
 
 
 

 
2275 White Oak Circle  Phone: 630-499-7080  
Aurora, IL 60504  Fax:  630-499-7760 
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WEC218286Z     Rev. 0
Bill of Material
EleMech S.O. EVC7837

Enviro-Care
Beast - Septage Receiving Control Panel

Frederick Winchester, VA

Page 1 of 3
8/20/2019

Item No Component Description Manufacturer Part Number QTY Device
Beast - Septage Receiving Control Panel (Quantity: 1)

1 00-000-000 Wire, Hardware, Wire labels, etc. EleMech: Miscellaneous 2
2 10-069-000 Wireway Duct Cover, 1.5"W, 6 Ft. Section, w/Panduit F Series Panduit: C1.5WH6 6
3 10-069-001 Wireway Duct Cover, 1"W, 6 Ft. Section, w/Panduit F Series Panduit: C1WH6 6
4 10-069-002 Wireway Duct Cover, 2"W, 6 Ft. Section, w/Panduit F Series Panduit: C2WH6 6
5 10-069-005 Wireway Duct, 1.5"Wx3"H, 6 Foot Section Panduit: F1.5X3WH6 6
6 10-069-007 Wireway Duct, 1"Wx3"H, 6 Foot Section Panduit: F1X3WH6 6
7 10-069-008 Wireway Duct, 2"Wx3"H, 6 Foot Section Panduit: F2X3WH6 6
8 25-000-A001 Legendplate Assembly, Yellow E-Stop, Standard Encl. EleMech: 25-000-A001 Assembly 1
9 25-000-A002 Legendplate Assembly, White, Black Text, Standard Encl. EleMech: 25-000-A002 Assembly 18

10 25-000-A019 Nameplate Assembly, White: Power Supply - 3/60/480VAC EleMech: 25-000-A019 Assembly 1
11 42-063-007 Terminal Block, Din Rail, 35MM Wide, 15 High, 2 Meters Long Iboco: Omega 3 AF 1
12 51-000-062 Wire, MTW Type, 600V, 105°C, CSA/UL1015, Tinned Copper EleMech: 51-000-062 1
13 52-000-003 Label, Underwriters Laboratories 698A, w/Decal Set EleMech: 698A 1
14 18-000-002 Steel Barrier, 14Ga., 0.5"Wx10.0"x6.0"D, Standard EleMech: 18-000-002 2 BAR1,2
15 03-058-153 Circuit Breaker, 3 Pole, 480VAC, 8A, 10kA, UL489, Type D Square D: M9F43308 2 CB1,2
16 03-058-140 Circuit Breaker, 2 Pole, 480VAC, 8A, 10kA, UL489, Type D Square D: M9F43208 1 CB3
17 03-058-126 Circuit Breaker, 1 Pole, 240VAC, 15A, 14kA, UL489, Type C Square D: M9F42115 1 CB4
18 03-058-125 Circuit Breaker, 1 Pole, 240VAC, 10A, 14kA, UL489, Type C Square D: M9F42110 2 CB5,6
19 03-058-123 Circuit Breaker, 1 Pole, 240VAC, 6A, 14kA, UL489, Type C Square D: M9F42106 1 CB7
20 03-058-119 Circuit Breaker, 1 Pole, 240VAC, 2A, 14kA, UL489, Type C Square D: M9F42102 2 CB8,9
21 57-009-010 Cable, Comm., Ethernet, Cat. 5, 600V,4 PAIR, 24AWG, 3.3 FT Belden: E505001-010S1 1 CBL1
22 57-009-008 Cable, Comm., Ethernet, Cat. 5, 600V,4 PAIR, 24AWG, 6.6 FT Belden: E505002-010S1 1 CBL2
23 06-058-011 Control Relay, 3PDT,120VAC, 11Pin Spade, Indicator, Operator Square D: RXM3AB2F7 15 CR1-15
24 06-058-012 Control Relay, Bus Jumper, 2-Pole, w/Telemec. RXM Relay Square D: RXZ S2 14 CR1-15
25 38-058-003 Socket, 11 Pin Spade, Din, Screw Term., 3Tier, 250V w/3-Pole Square D: RXZE2S111M 15 CR1-15
26 42-063-004 Terminal Block, Ground, 30A, 600V, 6MM Wide, w/WK4/U Wieland: 57.504.9055.0 7 DB,TB
27 07-063-000 Distribution Block, End Cover, 4 Pole, 300V,10A, w/WK4E\U\VB Wieland: 07.311.4053.1 1 DB1
28 07-063-001 Distribution Block, Jumper, 4 Pole, 300V,10A, w/WK4E\U\VB Wieland: Z7.210.3427 4 DB1
29 07-063-002 Distribution Block, Single Pole, 10A, 300V, WK4E\U\VB Wieland: 57.404.6955.1 17 DB1
30 09-001-A010 Disconnect Assembly, Non-Fused, 60 Amp, NEMA 4X, 8-10" Depth ABB: OT63F3 Assembly 1 DS1
31 11-000-340 Enclosure Drip Shield, Stainless Steel, Per Inch EleMech: 11-000-340 36 EN1
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Item No Component Description Manufacturer Part Number QTY Device
32 11-000-A024 Wind Kit, Alum/Hinge, Wing Knob w/out Frame, 16"H x 12"W EleMech: 11-000-A024 1 EN1
33 11-035-142 Sub-Panel, Painted Steel, w/48"Hx36"W C. Hinge Encl Hoffman: A-48P36 1 EN1
34 11-035-724 Enclosure, Nema 4X, 304SS, 48"Hx36"Wx8"D, C. Hinge, 3-PT Hoffman: A-48H3608SSLP3PT 1 EN1
35 15-011-000 Ground Lug, 14AWG - 4AWG Blackburn: L70 2 GND
36 17-451-001 Heater, Silicone, Flat, 120VAC, 150 Watt, w/12" Lead, UL/CSA Tempco: SHS80708 1 HTR1
37 52-137-003 Label, Caution: Heater Element, 1.5"Wx0.75"H, White/Red Nameplate Tech: 52-137-003 1 HTR1
38 06-058-024 Control Relay, SPDT,120VAC, 5Pin Spade, Operator, 15A Square D: RPM12F7 17 IR1-17
39 06-058-027 Control Relay Retension Clip, w/Telemec. RPM 1-Pole Relay Square D: RPZR235 17 IR1-17
40 38-058-009 Socket, 5 Pin Spade, Din Mount, Screw Term., w/ RPM 1-Pole Square D: RPZF1 17 IR1-17
41 52-137-002 Label, Multiple Supply Sources, Warning, 2.5"Wx1.5"H, Yellow Nameplate Tech: 52-137-002 1 LBL1
42 52-137-001 Label, High Voltage, Danger, 6.5"Wx3.5"H, White/Black/Red Nameplate Tech: 52-137-001 1 LBL2
43 34-001-003 PM, 1/3PH, 110-500VAC, 2-20A, 2)SPDT, 120VAC ABB: 1SVR 450 330 R0100 2 LM1,2
44 100-237-001 Probe Sensor, 120VAC, 1NO/1NC, 10K Ohm, Open Type Gems Sensors: 27A1E0 3 LR1-3
45 32-005-046 Lens, Pilot Light, White, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26W 1 LT1
46 32-005-048 Pilot light, NEMA 4X, 120VAC, Transformer, No Lens Allen-Bradley: 800H-PR16 8 LT1-6,10,1
47 32-005-044 Lens, Pilot Light, Green, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26G 3 LT2,4,10
48 32-005-045 Lens, Pilot Light, Red, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26R 3 LT3,5,11
49 32-005-042 Lens, Pilot Light, Amber, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26A 1 LT6
50 22-005-010 Aux. Contact, Top mounted, 3NO/1NC, w/A-B 100C/104C Allen-Bradley: 100-FA31 3 M1,2
51 22-005-012 Contactor, 3PH, Reversing, 9 Amp, 1NO Aux., 120VAC Coil Allen-Bradley: 104-C09D22 1 M1-F/R
52 22-005-000 Contactor, 3PH, Non-Rev., 9 Amp, 1NO Aux., 120VAC Coil Allen-Bradley: 100-C09D10 1 M2
53 22-001-007 Aux. Contact, Top Mounted, 1NO/1NC, w/ABB MS116 Series ABB: HKF1-11 1 MMP1
54 22-001-019 Motor Starter, Manual, 2.5-4.0A w/ABB PSR ABB: MS116-4.0 1 MMP1
55 25-000-A010 Nameplate Assembly, White, Black Text, 1"Hx3"W EleMech: 25-000-A010 Assembly 2 NP1,2
56 25-000-A059 Nameplate Assem,Yellow: Intrinsic. Safe Circuits:Gem 27 Ser. EleMech: 25-000-A059 Assembly 1 NP3
57 26-044-017 OIU, Magelis, 7.5", NEMA 4X Indoor, 24VDC, Touch, Ethernet Modicon: HMIGTO4310 1 OIU1
58 EVC-292-P005 Program, OIU, Magelis, Standard EleMech: EVC-292-P005 1 OIU1
59 28-005-037 Overload Relay, 3PH, Adj Class, 1.0-5.0A, w/100-C09...C23 Allen-Bradley: 193-EECB 2 OL1,2
60 29-005-117 Pushbutton, E-Stop, NEMA 4X, Oper+1NC, Twist Rel. Red Head Allen-Bradley: 800H-TFRXT6D2 1 PB1
61 29-005-002 Pushbutton, NEMA 4X, Oper+1NO, Flush Head, Black Allen-Bradley: 800H-AR2D1 1 PB2
62 33-044-127 M340, Discrete Input Module, 16 In, 120VAC Modicon: BMXDAI1604 2 PLC1
63 33-044-132 M340, Power Supply Module 115/240VAC, 20W Modicon: BMXCPS2000 1 PLC1



WEC218286Z     Rev. 0
Bill of Material
EleMech S.O. EVC7837

Enviro-Care
Beast - Septage Receiving Control Panel

Frederick Winchester, VA

Page 3 of 3
8/20/2019

Item No Component Description Manufacturer Part Number QTY Device
64 33-044-135 M340, Rack, 6 Slot Modicon: BMXXBP0600 1 PLC1
65 33-044-138 M340, Processor, BMX, (1) Serial, (1) USB, (1) Ethernet, 4MB Modicon: BMXP342020 1 PLC1
66 33-044-141 M340, Screw Terminal Block, 20 Point Modicon: BMXFTB2000 5 PLC1
67 33-044-146 M340/M580, Protective Cover, Empty Slot, (5 Covers per pkg.) Modicon: BMXXEM010 (see notes about 1 PLC1
68 33-044-147 M340/M580, Discrete Output Module, 16 Out, 100/240VAC Relay Modicon: BMXDRA1605 2 PLC1
69 EVC-292-P004 Program, PLC, Modicon M340, Standard EleMech: EVC-292-P004 1 PLC1
70 37-323-009 Power Supply, 30W, 85-264VAC IN, 24VDC OUT, NEC Class 2 Delta: DRS-24V30W1NZ 1 PS1
71 88-001-002 Soft Starter, 3PH, Non-Rev., 6.1A, 208-600V ABB: PSR6-600-70 1 SMS1
72 13-000-A000 Spare Parts Box Assembly, Din Rail Mount EleMech: 13-000-A000 Assembly 1 SP1
73 39-005-009 Selector Switch, NEMA 4X, 3 Pos. Maintained, 1NO-1NC Allen-Bradley: 800H-JR2A 8 SS1,2,4-9
74 39-005-011 Selector Switch, Nema 4X, 3 Pos. Spring Fr. Right, 1NO-1NC Allen-Bradley: 800H-JR5A 1 SS3
75 40-170-A000 Suppressor Assembly, Metal Oxide Varister, 4500A Peak, 14MM Littelfuse: V130LA10A Assembly 1 SUP1
76 40-030-002 Surge Suppressor, 1 Pole, 120VAC, 200kA SCCR, DIN Mersen: STP120P07 1 SUR1
77 33-098-002 Ethernet Switch, 5TX, 9-32VDC, RJ45, 5 Port, 10/100 Phoenix: 2891152 1 SW1
78 41-018-A040 Transformer Assembly, 480/240-120VAC, 1.5KVA, 304SS Cutler-Hammer: S20N11P16PSS Assemb 1 T1
79 42-063-000 Terminal Block, Labels, Custom Printed, w/WK4/U Wieland: 04.242.6353-CUSTOM 196 TB,DB
80 42-063-009 Terminal Block, End Clamp, w/WKN10/U Wieland: Z5.522.8553 7 TB,DB
81 42-063-008 Terminal Block, Labels, Blank, w/WK4/U-(600 tags per box) Wieland: Z4.242.6353 22 TB1
82 42-063-015 Terminal Block, Jumper, w/WK4/U, 02 pole, Insulated Wieland: Z7.281.1227 4 TB1
83 42-063-001 Terminal Block, End Plate, Gray, w/WK4/U Wieland: 07.311.0155.0 3 TB1-3
84 42-063-003 Terminal Block, Single Pole Gray, 30A, 600V, 6MM Wide, WK4/U Wieland: 57.504.0055.0 85 TB1-3
85 46-034-000 Thermostat, for heater control, N.C.contact, 6 amp,30-140 F. Stego: 01140.9-00 1 TS1

LCS, 4 Hole, NEMA 4X 304SS, 3 LT, Alarm Horn (Quantity: 1)
86 25-000-A002 Legendplate Assembly, White, Black Text, Standard Encl. EleMech: 25-000-A002 Assembly 3
87 01-005-005 Alarm Horn, Panel Mount, 120VAC, 45mm front, 22.5mm, NEMA 4X Allen-Bradley: 855P-B10ME22 1 AH
88 11-035-009 Enclosure, NEMA 4X, 304SS, 10"Hx8"Wx4"D, Junction Box Hoffman: A-1008CHNFSS 1 EN
89 32-005-042 Lens, Pilot Light, Amber, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26A 1 LT
90 32-005-044 Lens, Pilot Light, Green, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26G 1 LT
91 32-005-045 Lens, Pilot Light, Red, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26R 1 LT
92 32-005-048 Pilot light, NEMA 4X, 120VAC, Transformer, No Lens Allen-Bradley: 800H-PR16 3 LT

Spare Parts / Ship Loose  (Total Quantity Provided)
93 61-000-012 Labor, Engineering, Submittal, Schematics, BOM EleMech:  61-000-012 1
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Item No Component Description Manufacturer Part Number QTY Device
Beast Inlet and Outlet Pump Control Panel (Quantity: 1)

1 00-000-000 Wire, Hardware, Wire labels, etc. EleMech: Miscellaneous 1
2 10-069-000 Wireway Duct Cover, 1.5"W, 6 Ft. Section, w/Panduit F Series Panduit: C1.5WH6 6
3 10-069-001 Wireway Duct Cover, 1"W, 6 Ft. Section, w/Panduit F Series Panduit: C1WH6 6
4 10-069-005 Wireway Duct, 1.5"Wx3"H, 6 Foot Section Panduit: F1.5X3WH6 6
5 10-069-007 Wireway Duct, 1"Wx3"H, 6 Foot Section Panduit: F1X3WH6 6
6 10-069-008 Wireway Duct, 2"Wx3"H, 6 Foot Section Panduit: F2X3WH6 3
7 10-069-018 Wireway Duct Cover, 2"W, 6 Ft. Section, Light Gray Panduit: C2LG6 3
8 25-000-A001 Legendplate Assembly, Yellow E-Stop, Standard Encl. EleMech: 25-000-A001 Assembly 1
9 25-000-A002 Legendplate Assembly, White, Black Text, Standard Encl. EleMech: 25-000-A002 Assembly 8

10 25-000-A019 Nameplate Assembly, White: Power Supply - 3/60/480VAC EleMech: 25-000-A019 Assembly 1
11 42-063-007 Terminal Block, Din Rail, 35MM Wide, 15 High, 2 Meters Long Iboco: Omega 3 AF 1
12 51-000-062 Wire, MTW Type, 600V, 105°C, CSA/UL1015, Tinned Copper EleMech: 51-000-062 1
13 52-000-000 Label, Underwriters Laboratories 508A, w/Decal Set EleMech: 508A 1
14 01-005-005 Alarm Horn, Panel Mount, 120VAC, 45mm front, 22.5mm, NEMA 4X Allen-Bradley: 855P-B10ME22 1 AH1
15 03-058-048 Cover, Circuit Breaker for GV3P series Square D: GV3G66 2 CB1,2
16 23-058-016 Motor Starter Protector, Aux., 1NO-1NC, S-Mnt, w/ GV2/3 Square D: GVAM11 2 CB1,2
17 23-058-024 Motor Starter Protector, 3PH, 600V, 17-25 Amp Range, 508E Square D: GV3P25 2 CB1,2
18 03-058-119 Circuit Breaker, 1 Pole, 240VAC, 2A, 14kA, UL489, Type C Square D: M9F42102 1 CB5
19 06-058-011 Control Relay, 3PDT,120VAC, 11Pin Spade, Indicator, Operator Square D: RXM3AB2F7 11 CR1-11
20 06-058-012 Control Relay, Bus Jumper, 2-Pole, w/Telemec. RXM Relay Square D: RXZ S2 10 CR1-11
21 38-058-003 Socket, 11 Pin Spade, Din, Screw Term., 3Tier, 250V w/3-Pole Square D: RXZE2S111M 11 CR1-11
22 07-063-000 Distribution Block, End Cover, 4 Pole, 300V,10A, w/WK4E\U\VB Wieland: 07.311.4053.1 1 DB1
23 07-063-001 Distribution Block, Jumper, 4 Pole, 300V,10A, w/WK4E\U\VB Wieland: Z7.210.3427 3 DB1
24 07-063-002 Distribution Block, Single Pole, 10A, 300V, WK4E\U\VB Wieland: 57.404.6955.1 14 DB1
25 07-030-A004 Distribution Block Assembly, 3PH, 85A, 4-14AWG, 1 In, 4 Out Mersen: MPDB62161 Assembly 1 DB2
26 09-001-A014 Disconnect Assembly, Non-Fused, 60 Amp, NEMA 4X, 12" Depth ABB: OT63F3 Assembly 1 DS1
27 11-000-340 Enclosure Drip Shield, Stainless Steel, Per Inch EleMech: 11-000-340 36 EN1
28 11-035-044 Enclosure, NEMA 4X, 304SS, 36"Hx36"Wx12"D, C. Hinge Hoffman: A-36H3612SSLP 1 EN1
29 11-035-138 Sub-Panel, Painted Steel, w/36"Hx36"W C. Hinge Encl Hoffman: A-36P36 1 EN1
30 11-035-837 Enclosure Filter Fan, Series HF, 70CFM w/Filter, 115VAC, 9" Hoffman: HF0916414 1 FAN1
31 11-035-838 Enclosure Exhaust Grill , Series HG, 9" Hoffman: HG0900504 1 FAN1
32 11-035-925 Fan Shroud Kit, NEMA 4X, 304 Stainless Steel, for HF09 Hoffman: HH09SS04004X 2 FAN1
33 15-011-000 Ground Lug, 14AWG - 4AWG Blackburn: L70 2 GND
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34 16-052-005 Elapsed Time Meter, 6 Digit, Round, 3-Hole, NEMA 4X Redington: 722-0004 2 HM1,2
35 16-052-006 Elapsed Time Meter, Gasket, NEMA 4X (Use w/722-0004) Redington: 5003-011 2 HM1,2
36 17-451-000 Heater, Silicone, Flat, 120VAC, 75 Watts, w/12" Lead, UL/CSA Tempco: SHS80707 1 HTR1
37 52-137-003 Label, Caution: Heater Element, 1.5"Wx0.75"H, White/Red Nameplate Tech: 52-137-003 1 HTR1
38 52-137-002 Label, Multiple Supply Sources, Warning, 2.5"Wx1.5"H, Yellow Nameplate Tech: 52-137-002 1 LBL1
39 52-137-000 Label, High Voltage, Danger, 2.25"Wx4.0"H, White/Black/Red Nameplate Tech: 52-137-000 1 LBL2
40 32-005-046 Lens, Pilot Light, White, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26W 1 LT1
41 32-005-048 Pilot light, NEMA 4X, 120VAC, Transformer, No Lens Allen-Bradley: 800H-PR16 5 LT1,3,6-8
42 32-005-044 Lens, Pilot Light, Green, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26G 2 LT3,7
43 32-005-045 Lens, Pilot Light, Red, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26R 2 LT6,8
44 25-000-A010 Nameplate Assembly, White, Black Text, 1"Hx3"W EleMech: 25-000-A010 Assembly 6 NP1-6
45 29-005-117 Pushbutton, E-Stop, NEMA 4X, Oper+1NC, Twist Rel. Red Head Allen-Bradley: 800H-TFRXT6D2 1 PB1
46 02-005-002 Contact Block, 2NC, w/A-B 800 Series Allen-Bradley: 800T-XA4 1 PB2
47 29-005-002 Pushbutton, NEMA 4X, Oper+1NO, Flush Head, Black Allen-Bradley: 800H-AR2D1 2 PB2,3
48 33-183-003 PR, Modular Compact, 120VAC, 16)120VAC In, 10)Relay Out Telemecanique: SR3B261FU 1 PR1
49 EVC-00-P001 Program, PR, Zelio, SR3B261FU, Non-Standard EleMech: EVC-00-P001 1 PR1
50 13-000-A000 Spare Parts Box Assembly, Din Rail Mount EleMech: 13-000-A000 Assembly 1 SP1
51 39-005-009 Selector Switch, NEMA 4X, 3 Pos. Maintained, 1NO-1NC Allen-Bradley: 800H-JR2A 1 SS2
52 41-018-A070 Control Transformer Assembly, 480-120VAC, 500VA, w/C-Breaker Cutler-Hammer: C0500E2A Assembly 1 T1,CB3,4
53 42-063-001 Terminal Block, End Plate, Gray, w/WK4/U Wieland: 07.311.0155.0 2 TB
54 42-063-003 Terminal Block, Single Pole Gray, 30A, 600V, 6MM Wide, WK4/U Wieland: 57.504.0055.0 31 TB
55 42-063-000 Terminal Block, Labels, Custom Printed, w/WK4/U Wieland: 04.242.6353-CUSTOM 80 TB,DB
56 42-063-004 Terminal Block, Ground, 30A, 600V, 6MM Wide, w/WK4/U Wieland: 57.504.9055.0 7 TB,DB
57 42-063-009 Terminal Block, End Clamp, w/WKN10/U Wieland: Z5.522.8553 6 TB,DB
58 42-063-008 Terminal Block, Labels, Blank, w/WK4/U-(600 tags per box) Wieland: Z4.242.6353 22 TB1
59 42-063-015 Terminal Block, Jumper, w/WK4/U, 02 pole, Insulated Wieland: Z7.281.1227 1 TB1
60 44-051-001 Process Controller, RTD, 1-SPDT, 120VAC Precision Digital: PD570-6RA-10 2 TIC1,2
61 46-034-001 Thermostat, for fan control, N.O.contact, 6 amp,30-140 F. Stego: 01141.9-00 1 TS1
62 46-034-000 Thermostat, for heater control, N.C.contact, 6 amp,30-140 F. Stego: 01140.9-00 1 TS2
63 08-247-A001 Universal Transmitter, 2.3k VAC isolation, 2 Relays, Display PR Electronics: 4116 Assembly 2 UT1,2
64 50-058-138 Var. Freq. Drive,Open, 10HP 480VAC 3PH Altv 320 Book, w/Pot Square D: ATV320U75N4B 2 VFD1,2

LCS, 4 Hole, NEMA 4X 304SS, 3 LT, 1 SS (Quantity: 1)
65 25-000-A002 Legendplate Assembly, White, Black Text, Standard Encl. EleMech: 25-000-A002 Assembly 4
66 11-035-009 Enclosure, NEMA 4X, 304SS, 10"Hx8"Wx4"D, Junction Box Hoffman: A-1008CHNFSS 1 EN
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67 32-005-043 Lens, Pilot Light, Blue, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26B 1 LT
68 32-005-044 Lens, Pilot Light, Green, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26G 1 LT
69 32-005-045 Lens, Pilot Light, Red, NEMA 4X, Standard, w/A-B 800H Allen-Bradley: 800T-N26R 1 LT
70 32-005-048 Pilot light, NEMA 4X, 120VAC, Transformer, No Lens Allen-Bradley: 800H-PR16 3 LT
71 39-005-001 Selector Switch, NEMA 4X, 2 Pos. Maintained, 1NO-1NC Allen-Bradley: 800H-HR2A 1 SS

Spare Parts / Ship Loose  (Total Quantity Provided)
72 61-000-012 Labor, Engineering, Submittal, Schematics, BOM EleMech:  61-000-012 1
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