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SUBMITTAL COMMENTS

During the review of this submittal package the following comments should be nofed:

1)

2)

3)

Please reference the contro! panel wiring schematic drawing AM40811TLC page 1 of 2 and note
the short circuit current rating. This rating represents the maximum leve! of short circuit current
that the components and assemblies in this panel can withstand. If this does not meet the feeder
rating requirements, please notify WPE immediately.

WPE notes that Plan Sheets SC-16 and SC-17 show a scum spray system. The clarifier
Specification Section 11361 makes no mention of a scum spray system. Please be aware that if a
scum spray system is required that it is supplied by others, not WPE.

WPE notes that the tank elevations on Plan Sheets SC-16, SC-17, and G-6 do not match the
elevations shown on Plans Sheets SC-6 and SC-9. We also note that the water level elevation in
Specification Section 11361 Paragraph 2.1A.5 does not match the elevations shown on Plan
Sheets SC-6 and SC-9. WPE is submitting with the elevations shown on Plan Sheets SC-6 and
SC-9 for top of tank (5408.30"), water level (5406.30"), top of weir wall (5405.80), fioor at wall
concrefe (65393.30'), and floor at tank center concrete (5391.05"). Please confim that we are
using the correct elevations.

Plan Sheet SC-17 shows a 16" center column. Please note that WPE is submitting an 18" center
column for structural reasons and also for flow velocity to handle the design peak hour influent
flow of 2.31 MGD as specified.

Please note that WPE is submitting with all steel hot dipped galvanized after fabrication. The drive
is being submitted with one (1) shop coat of Tnemec N69-1211 primer. Any additional coats o
paint are not by WPE. .

Specification Section 11361, Paragraph 2.1 A.3. states “Tank Inside Diameter: 30 feet”. Walker
Process has noted the contract drawings indicate the tank to be 60" in diameter and have based
our approval submittal on 60’ diameter tanks.
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CERTIFICATE OF DESIGN

PROJECT NAME:  Fountain, Colorado
Harold D. Thompson Regional Water Reclamation Facility

ENGINEER: GMS Inc.

CONTRACTOR: Weaver General Construction Co.
3679 S. Huron Sireet, Suite 404
Englewood, CO 80110

CONTRACT DOCUMENTS/
SPECIFICATION SECTION:  Section 11361 — Circular Clarifier Sludge Collection Equipment

W.P.E. ORDER NUMBER: Q10600A — Two (2) Model "RSMTP” Circular Clarifiers

W.P.E., A Division of McNish Corporation, hereby certifies that the Circular Clarifier equipment and
the material to be furnished by W.P.E. are designed in compliance and will meet the fit, form and
function intent of the contract specifications and drawings. All exceptions are noted within the submittal
comments contained in this submittal package. The equipment can be installed and will operate
satisfactorily in the location shown on the contract drawings.

Walker Process-Equipment
A Division of McNish Corporation

By:
Lidyd Cates
Vice President Engineering
Date: 5—./ S/ ef /
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SUBMITTAL COMMENTS

During the review of this submittal package the following comments should be noted:

1)

2)

4

Please reference the contrel panel wiring schematic drawing AM40811TLC page 1 of 2 and note
the short circuit current rating. This rafing represents the maximum level of short circuit current
that the components and assemblies in this panel can withstand. If this does not meet the feeder
rating requirements, please notify WPE immediately.

WPE notes that Plan Sheets SC-16 and SC-17 show a scum spray system. The clarifier
Specification Section 11361 makes no mention of a scum spray system. Please be aware that if a
scum spray system is required that it is supplied by others, not WPE.

WPE notes that the tank elevations on Plan Sheets SC-16, SC-17, and G-6 do not match the

elevations shown on Plans Sheets SC-6 and SC-9. We also note that the water level elevation in

Specification Section 11361 Paragraph 2.1A.5 does not match the elevations shown on Plan
Sheets SC-6 and SC-9. WPE is submiiting with the elevations shown on Plan Sheets SC-6 and
SC-9 for top of tank (5408.30"), water level (5406.30"), top of weir wall (5405.80"), floor at wall
concrete (5393.30°), and floor at tank center concrete (5391.05"). Please confirm that we are
using the correct elevations.

Plan Sheet SC-17 shows a 16" center column. Please note that WPE is submitting an 18” center
column for structural reasons and also for flow velocity to handle the design peak hour influent
flow of 2.31 MGD as specified.

Please note that WPE is submitting with all steel hot dipped galvanized after fabrication. The drive

i3 being submitted with one (1) shop coat of Tnemec N69-1211 primer. Any addifional coats of

paint are not by WPE.

Specification Section 11361, Paragraph 2.1 A.3. states “Tank Inside Diameter: 30 feet’. Walker
Process has noted the contract drawings indicate the tank to be 60' in diameter and have based
our approval submittal on 60" diameter tanks.
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Contract Q10600A

APPROVAL SPECIFICATIONS

FOR

SECONDARY CLARIFIERS NO. 1 & NO. 2

TaNK SiZe...coiieeeeee e venerenaees

Clarifier Hydraulics (Per Basin)

Sludge Return

I'\r'lATERIA_'I= SPECIFICATIONS:

Harold D. Thompson Regional Water
Reclamation Facility
Fountain, Colorado

May 5, 2011

'RSMTP

D205-70549-167 —
D205-70550-167 -
D105-70561-166 -
D705-46884-171 —
Ch05-46818-171 —
D205-31914-201 ~
C605-39742-200 -
C605-70108-202 -

General Arrangement - PLAN
General Arrangement — ELEV
Anchor Location

Drive Assembly

Torque Indicator Box
Skimmer Assembly

Scum Trough Assembly
Scum Trough Flushing Gate

60'-0" Dia. x 12'-10" S.W.D.

MINIMUM DESIGN MAXIMUM
0.42 MGD 0.69 MGD 1.89 MGD

All items will conform to the requirements of the specifications listed below, except as noted on the

equipment specifications.

Handrailing..........cccoovinimiceie,

SteelWork ...

Anchorage ..........ccooovvvvieiiiiiiieeeecceeeeeeeees

FasSteNerS ..o eeee e

Swaged locked I-Bar design aluminum grating with 1 1/2"
bearing bars spaced on 1 3/16" centers and cross bars
spaced on 4" centers. The panel ends and all openings
shall be banded.

The handrailing shall be mechanical joint system, 2-rail,
anodized aluminum, 1 1/2" sch. 40 rails and posts. The
posts shall be at a maximum 6'-0" centers.

All fabricated steel conforms to ASTM A36. All structural
steel to be 1/4" minimum thickness and all plate to be 1/4"
minimum thickness except as noted.

All anchor bolts shall conform to AlSI 304 stainless steel.

All capscrew, nuts and washers shall conform to AlSI 304
siainless sieel.
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Page 2
MATERIAL SPECIFICATIONS: (Continued)
PP e All steel pipe to conform to ASTM AS3.
Aluminum............iii e, All aluminum plate shall be 6061-T651 and all aluminum
structural members, bars and tubing shall be 6061-T6.
Stainless Steel...................o. All stainless steel shall be AIS] 304.

Field Welding..................... SR ...Not required.

GENERAL DESIGN, FABRICATION AND MANUFACTURING SPECIFICATIONS:

Design .. The ratio of unbraced length to least radius of gyration
. shall not exceed 120 for compression members or 240 for
tension members.

Fabrication....................... Welding shall comply with the requirements of the
specifications of the American Institute of Steel
Construction and of the American Welding Society for the
type of material to be welded.

All welds on submerged or partially submerged surfaces
to be continuous.

Exposed sharp edges and sharp corners of sheared,
burned, sawed, drilled, punched and/or cut material shall
be dulled.

Assembly ... ... e reeenne e naanaes Connections of major components to be shop assembled
or checked or made with jig fixtures to insure proper fit for
field assembly.

SPARE PARTS ... The following items shall be boxed or crated for long term
storage and marked “SPARE PARTS — S.0. Q10600A™.

Four (4) Oil level sight glasses

One (1) Set of scraper arm squeegees overload.

One (1)  Set of suction header squeegees

Two (2) Neoprene skimmer wipers

Two (2) Sets of seals, gaskets and bearings for the
drive mechanism

Ten (10) Shear pins.

PAINTING SPECIFICATIONS ..................... Gearmotor to have manufacturer's standard paint.

. Exterior surfaces of the drive to be solvent cleaned per
SSPC specifications SP-1-63 and given one (1) shop coat
of Tnemec Series N69-1211 Hi-Build Epoxoline Il red
primer, 2.0 to 10.0 mils dry film thickness.
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PAINTING SPECIFICATIONS

Continued) ... interior surfaces of castings, worm gear, worm shaft and

spur gear to be given one (1) coat of rust preventative.
Regreaseable bearings to be packed with grease.

All steel products will be hot-dipped galvanized after
fabrication in accordance with ASTM designation A-123,
"Zinc (hot. galvanized) coatings on products fabricated
from rolled, pressed and forged steel shapes, plates, bars
and strips".

Coatings and/or surface preparations shown above are in
full compliance with the contract documents, or our
interpretation of them. The confractor is responsible for
the compatibility of the finish coatings with the primer coat.

All field touch-up of mars, scratches, bruises, etc.,
received by equipment during shipment, storage or
erection and field prime coats on field weld seams are not
by W.P.E.

All finish coats are not by W.P.E. It is recommended that
finish coats be of same type and by same coatings
manufacturer as prime coat to insure optimum
compatibility.

No shop coatings are used by W.P.E. on aluminum,
stainless steel or other non-ferrous metals or on
galvanized metal unless specifically designated.

Electrical Controls...................coooviieieie. Each clarifier to be furnished with a control panel in a 304

stainless steel enclosure. Please reference the control
panel tab for specific details.

EQUIPMENT SPEGIFICATIONS: .

EACH DRIVE UNIT SHALL CONFORM TO THE FOLLOWING SPECIFICATIONS:

Model........o e 28H6T

Design Running Torqure................ccooeeene.. 6,300 ft. Ibs.

Spur Gear Continuous Torque Rating ...... 14,700 ft. Ibs. (approximately)

Momentary Peak Torque Rating................ 43,400 ft. Ibs. (approximately)

Alarm Torque Setting................................. 7,560 ft. Ibs. (120% of design running torgue)
Motor Shut-off Torque Setting.................. 8,820 fi. Ibs. (140% of design running torque)
Shear Pin Torque Setting.......................... 13,000 ft. Ibs. (approximately)

Qutput Speed................ccoooiiiciiieii. 0.04 RPM (approximately)

Tip Speed....... s 8 FPM (approximately)

Rotation ..o Clockwise
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-DRIVE UNIT SPECIFICATIONS: (Continued)

AGMA Design ...

The drive unit has been designed and rated in accordance
with  ANSIJAGMA Sections 2001-D04, “"Fundamental
Rating Factors and Calculation Methods for Involute Spur
and Helical Gear Teeth”; and 6034-B92, "Practice for
Enclosed Cylindrical Wormgear Speed Reducers and
Gearmotors" for 24-hour continuous duty loading and a 20
year design life.

All bearings are designed for a L-10 minimum life of 20
years based on the continuous torque.

1/2 HP, Eurodrive frame size R37DRS71S4/DH, parallel-
helical gearmotor; AGMA Class |li, 38 RPM (ratio 44.81:1)
output speed with 3 phase, 60 hertz., 230/460 volt,
T.EF.C., B.B., continuous duty, 40°C ambient, 1.15
Service Factor, NEMA Design 'B', Class 'F' insulation,
1800 RPM, severe duty motor for outdoor service. The
gearmotor is mounted on a fabricated steel base with
provision for taking up slack in the drive chain.

1/2" pitch steel sprocket with No. 40 self-lubricated steel
roller chain enclosed in a weatherproof 12 gauge OSHA
approved, removable, steel guard between gearmotor and
the worm reduction unit. Chain S.F. at continuous torque
is 16:1.

Intermediate  worm reduction unit (6" centers) with
centrifugally cast manganese bronze worm gear and
hardened and ground AlS] 8620 alloy steel worm driving a
forged 4150 alloy, 12 tooth steel pinion keyed to the worm
gear, with anti-friction bearings, enclosed in an ASTM
A48, Class 40B cast iron housing. Pinion design based
on a 20 year life rating.

The main spur gear per ASTM A536 Grade 120-90-02
ductile iron, 84 tooth, 28" P.D. is driven by the steel
pinion.

Spur gear and the entire clarifier mechanism is supported
on a ball bearing assembly comprised of seventy-nine
(79) SAE 52100 chrome alloy steel balls, 1 1/4" dia.,
running in an oil bath on replaceable heat treated (min.
43RC) alloy steel inserts in annular raceways.

Bearing race diameter is 31", The complete unit is
encased in a cast iron gear case complete with neoprene
seals and dust shields.

NOTE: Drive is designed to permit removal of two
piece spur gear, bearing balls and raceway
liners without removing bridge or walkway.
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DRIVE UNIT SPECIFICATIONS: (Continue

Drive (Continued)............o.oeeeeeeeerrereern..

Contract Q10600A
Page 5

d) -

Drive is equipped with an overload protection system to
sound an alarm and shut off the gearmotor in the event of
an overload. System consists of two (2) limit switches
located in a NEMA 4X stainless steel enclosure and
operated by a spring loaded actuator from the worm on
the primary worm reduction unit. One (N.O. contact)
switch will sound an alarm when the drive reaches the
alarm torque of 7,560 ft. Ibs. The other switch (N.C.
contact) will stop the drive when it reaches the cut-out
torque of 8,820 ft. Ibs.

The protection system is also equipped with a graduated
scale and operated by the spring loaded actuator.
indicator can be read from walkway. Enclosure is also
furnished with a terminal block.

Additional protection has been provided by a shear pin
sprocket which is designed to shear at approximately
13,000 ft. Ibs.

CLARIFIER COMPONENTS SHALL CONFORM TO THE FOLLOWING SPECIFICATIONS

™
( ) AccessBridge ...

Two (2) W12 X 14 structural steel beams on 3-0" centers,
interlaced with structural members for rigidity, extending
across one half of the tank diameter, supported on the
main spur gear housing and the tank wall. The bridge
shall have a 3'-0" wide walkway with handrailing along
both sides and around the platform. A 9'-0" wide x 10'-0"
long platform shall be provided at the tank center. The
platform shall provide a 36" clearance around the drive
assembly. The walkway and platform area to have a 1/4"
X 4" high aluminum kickplate.

The bridge will be designed for the dead load and a live
load of 150 pounds per lineal foot accordance with AISC
allowable stress. Live deflection shall not exceed 1/360 of
the span.

NOTE: The access end of the bridge must always be
free to slide, due to thermal expansion and
contraction of the bridge. Any conduit and/or
piping that is attached to the bridge must end
in a flexible connection at the access end of
the bridge. Concrete walls and/or steps must
be a minimum of 1" away from the bridge end.
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CLARIFIER COMPONENTS: (Continued)

Center Column. ...............ooiiiiiiiaaanan,

DriveCage ......ccooccoiniiiiiii e,

Influent Well ...,

TrUSS AN e

Sludge Manifold..................................

Contract Q10600A
Page 6

JAN 18" O.D. x 1/4" minimum wall thickness steel center

column shall be provided for supporting the bridge, drive
assembly and clarifier mechanism. The lower end is
flanged for bolting to the foundation anchors and the
upper end is flanged for the mounting of the drive
assembly. Four (4) 4 1/2" wide x 14 1/2" deep openings
are provided in the upper end to allow unrestricted
passage of flow into the feedwell. The total area of the
ports shall equal 100% of the cross sectional area of the
center column. The velocity thru the openings shall be
approximately 1.60 fps at average flow.

..The drive cage shall be of an all-welded construction,

made up of structural steel members having 2 minimum
thickness of 1/4" and shall be 3'-0" square. The drive
cage shall be designed fo transmit twice the shear pin
torque capacity of the drive assembly to the truss arms.

JAC12'-0" diameter x 5'-0" deep influent well, fabricated

from 3/18" steel plate with structural steel angle
reinforcing, shall be supported from and rotate with the
drive cage. The influent well shall diffuse the influent flow
into the tank and be provided with two (2) baffled scum
outlet ports at water level,

.. The truss arm shall be of an all-welded construction made

up of structural steel members having a minimum
thickness of 1/4" and shall be a minimum of 3'-0" wide x
3'-6" high. The truss arm shall be rigidly connected to the
drive cage and is designed to transmit twice the shear pin
torque capacity of the drive mechanism. The truss arm
shall be equipped with 1/4" steel flights so set and spaced
tc scrape the settled sludge from the tank bottom to a
sludge pocket located near the tank center. Fixed to the
flights are adjustable brass squeegees. The flights shall
be arranged to provide a complete scraping of the floor
once every revolution.

..The sludge manifold shall be fabricated from 3/8"

minimum thickness steel plate and rigidly mounted to the
bottom of the drive cage. The sludge manifold shall have
an upper replaceable neoprene seal which contacts the
center column wearing ring and a lower replaceable
neoprene seal which contacts the bottom seal plate.

‘The center column wearing ring material is Tivar-88
UHMW polyethylene.

The manifold directs the sludge from the suction header
arm into the sludge draw-off sump located in the floor near
the center of the tank. A botiom seal plate shall be
securely anchored to the concrete floor and grouted in
place after proper alignment. '
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(\) CLARIFIER COMPONENTS: (Continued)

Inside Flight & Squeegee............occevvneee.

Suction Header................oooovovooooe)

Skimmer Assembly ..o

Contract Q10600A
Page 7

A 1/4" steel flight with a neoprene squeegee shall be
provided to clean the tank bottom around the sludge
manifold and direct the sludge to the first orifice.

A rectangular shaped tapered suction header, varying in
size from a maximum near the tank center to a minimum
at the outer end and fabricated from 1/4" minimum thick
steel plate, shall be rigidly mounted to the sludge manifold
and supported with stainless steel tie rods and
turnbuckles in both the horizontal and vertical plane. The
fongitudinal cross section axis of the header shall be
mounted at an angle of 45° to the tank floor with the
leading edge extended downward 2" to provide a fluidizing
vane and direct the sludge into the area of influence of the
crifices.

A neoprene squeegee with a steel backing plate is
attached to the vane.

Inlet orifices shall be provided at regular intervais, not
exceeding 30" C-C, varying in size from a minimum near
the tank center to a maximum at the outer end, to provide
a uniform sludge draw-off velocity throughout and to have
each orifice size proportionate to the volume of sludge
withdrawn. The minimum orifice size shall be 2" diameter.
The design of the suction header and orifices shall be
such as to insure hydrauvlic balance in the tank and a
uniform sludge withdrawal from the entire tank bottom.

The suction header shall be designed for a siudge return
of 480 gpm (0.69 MGD Average) and a maximum
headloss of 1.25 feet for a sludge return of 1310 gpm
(1.89 MGD Maximum). The minimum velocity through the
suction header shall be 0.5 FPS at 290 gpm (0.42 MGD
Minimum).

The suction header shall be hot dipped galvanized after
fabrication.

The surface skimmer shall consist of a rotating scum
deflector bade of 1/4" steel plate, fastened to and
supported by the influent well and the truss arm, to move
the floating scum outward to the scum baffle and
extending to the skimmer assembly. A 4'-0" skimmer
assembly, fabricated from aluminum and non-corrosive
material, shall be constructed to form a pocket for trapping
the scum. The hinged skimmer blade, with an adjustable
neoprene wiper, shall be the width of the scum trough.
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~ CLARIFIER COMPONENTS: (Continued)

Scum Trough ...

Contract Q10600A
Page 8

A 4'-0" wide scum trough, fabricated of 1/4" steel plate,
shall have a 6" standard 125# pipe flange connection for
the scum discharge pipe and shall be supported from the
tank wall. The scum trough shall be self-flushing with an
adjustable trip arm to activate a 3" flap gate.

The effluent weirs shall consist of 1/4" by 12" fiberglass
sections with 2" deep v-notches space on 6" centers. The
effluent weir sections shall be furnished with round
washers and splice plates for mounting to the tank wall.

The scum baffles shall consist of 1/4" by 12" fiberglass
sections. The scum baffle sections shall be furnished with
adjustable mounting brackets for mounting to the tank
wall.

One (1) set of hook type anchor bolts set in a steel
template for the center column, one (1) set of hook type
anchor bolts for the seal plate and one (1) lot of expansion
anchors for the bridge, scum trough, scum baffles and
weir plates.

(\‘} THE FOLLOWING ITEMS ARE NOT FURNISHED BY W.P.E:

Piping, valves and wall fitlings except as noted on
equipment specifications and/or submittal drawings.

All wiring, conduits, electrical controls and alarm horn,
light or bell except as noted on equipment specifications
and/or submittal drawings.

Handrailing other than on the clarifier bridge and/or
clarifier bridge platform.

Access stairs, ladders or platforms except as noted on
equipment specifications and/or submittal drawings.

Grout, field paint and painting and lubricants.

Scum spray system.
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GENERIC DESCRIPTION
COMMON USAGE

COLORS

FIHISH
SPECIAL QUALIRCATIONS

PERFORMANCE CRITERIA

PRIMERS

TOPCOATS

PRIMED STEEL

STEEL

GALVANIZED STEFL & NON-
FERROUS METAL

{AST/DUCTILE IRON
CONCRETE

el
PAINTED SURFACES
ALL SURFACES

VOLUME SOLIDS
RECOMMENDED DFT

CURNG TIME AT 5 MILS DT

VOUITILE DRGANIC COMPOUNDS

HAPS

THEOREFICAL COVERAGE

HI-BUILD EPOXOLINE I1

Polyamidoamine Epoxy

An advanced generation epoxy for protection and finishing of steel and concrete. Tt has excellent resistance to abrasion
and is suitable for immersion 2s well as chemicz) contacr exposure. Conmet your local Tnemeg representative for a list of
chemicals. This product can also be used for lining storage 1unks that contin demineralized, deionized or distilled water.
Note: Series V69 conforms with air pollution regulations limiting Volatile Organic Compeunds (VOC) 10 a2 maximum of
250 grams/litre (2.08 lbs/gal) in areas requiring less than 100 grams/lirre VOC, please refer ta the Series 169 data sheet.

Refer to Tnemec Color Guide. Note: Epoxies chalk with extended exposure w sunlight. Lack of ventilatian, incomplete
mixing, miscatzlyzation or the use of heaters that emit carbon dioxide and carbon menoxide during application and initia)
stages of curing may cause yellowing to accur.

Sarin

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

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

Steel: Self-priming or Series 1, 27, 37H, 66, DUE-92, 9097, 90-1K97, 91-H,0, $4-H,0, 135, 161, 394, 530

Galvanized Steel and Non-Ferrous Metal: Self-priming or Series 66, 161

Concrete: Self-priming or Series 130, 218

CMU: Self-priming or 54-562, 130, 215, 216, 218

46H-413, 66, 169, N6, 73, 84, 104, 113, 114, 161, 175, 1028, 1029, 1070, 1071, 1072, 1074, 10741, 1075, 10751, 1077,
1078. Refer to COLORS on applicable topcoat dara sheets for additiona! information. Note: The following recoat imes
apply for Series NG9/V6D: Immersion Service—Surface must be scarified afrer 60 days. Atmospheric Service—after 60
days, scarification or an epoxy tie-coat is required. Contact your Tnemec representative for specific recommendations.

Immersion Service: Scarify the Series 66, N6D/VGY or 161 prime coat surface by abrasive blasting with fine abrasive before
topcoating if it has been exterior exposed for 60 days or longer and N69/VE9 is the specitied topeoat.

Immersion Service: 33PC-SP10/NACE 2 Near-White Blast Cleaning
Non-Immersion Service: SSPC-SP6/NACE 3 Commercial Blast Cleaning

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

Contact your Tnemec representative or Tnemec Technical Services.

Allow new concrete to cure 28 days. For optimom resulis and/or immersion service, abrasive blast referencing $SPC-
SP13/NACE 6, ICRI CSP 24 Suiface Preparation of Concrete and Tnemec's Surface Preparation and Application Guide.

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

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

67.0 + 2.0% (mixed) +

2.0 1o 10.0 mils (50 10 255 microns) per coat. Note: MIL-PRF-4556F applications require two coarts at 4.0-6.0 mils (100-150
microns) per coat. Otherwise, the number of coats and thickness requirements will vary with snbstrate, application
method and exposure. Contact your Tnemec representarive.

Without 44-700 Accelerator

Temperature To Handle To Recoat Lmmersion
90°F (32°C) 4 hours 7 hours 6 days
B0°F {27°C) 5 hours 8 hours 7 days
70°F (21°C) 7 hours 10 hours 7 days
B60°F {16°C) 8 hours 12 hours 9 days
SO°F (10°C) 12 hourss 16 houss 12 days

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

N69 - Unthinned: 2.40 lbs/gallon (285 grams/litre}
Thinned 10% (No. 4 Thinner): 2.80 Ibs/gallon (334 grams/litre)
Thinned 10% (No. 60 Thinner): 2.80 Ibs/palion (335 grams/litre)
V69 - Unthinned: 1.95 Ibs/gallon (234 grams/litre)
Thinned 2.5%: 2.08 tbs/gallon (230 grams/Tire)

NG9 - Unthinned: 2.40 Ibs/gal solids
Thinned 10% (No. 4 Thinner): 3.25 lbs/gal solids
Thinned 10% (No. 60 Thinner): 2.40 lbs/gal solicls
V69 - Unthinned: 2.05 Ihs/gal solids
Thinned 2.5%: 2.30 [bs/gal solids)

1,074 mil sq fi/gal (26.4 m%/L ar 25 microns). See APPLICATION for coverage rates, T

@© May 14, 2010 by Tnemec (o, Inc.

Published rechnical dara and instrugtions ane subject %2 change sithour nofice. The unline cnalog @ weavinemec.con
should be referenced for te most currenst rechnical dath and instructions OF you Ny CORGED your THemeEe Tepresehtinive
Tor cursent rechnical dar anel instruciions,
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FRODUCT DATA SHEET

HI-BUILD EPOXOLINEII | N69 or V69

NUMBER OF COMPONENTS ‘Two: Part A (amine) and Part B (epoxy)

PACKAGING 5 gallon {18.91) pails and 1 gallon (3.79L) cans — Order in multiples of 2.
NEY WENGHT PER GALLON NED: 13.67 2 0.25 Ibs (6.10 £ .11 kg) (mixed)  V69: 14.01 + 0.25 Ths {6.36 £ .11 kg) (mized) t
STORAGE YEMPERATURE Minimum 20°F (-7°C}  Maximwem 110°F (43°C)

TEMPERATURE RESISTANCE (Dry) Continuous 250°F (121°C)  Intermittent 275°F (335°C)

SHELF LIFE Part A: 24 months; Part B: 12 months at recommended storage remperature.
FLASH POINT-SETA NG9 & V69 Part A: 82°F (28°C) NG9 Part B: 93°F (34°C) V69 Pan B: B6°F (30°C)
HEALTH & SAFETY Paint products contain chemical ingredients which are considered hazardous. Read container label warning and Marerial

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

COVERAGE RATES Dry Mils (Microns) Wet Mils QMicrons) 5q F/Gal (u¥/Gal)
Suggested (1) 6.0 (150) 9.0 (230) 179 (16.6)

Minimum 2.0 (50) 3.0 (7% 337 (49.9)
Maximum 10.0 {250} 15.0 (375) 107 (10.0)

Dense Concrete & Masonry: From 100 to 150 s5q ft (9.3 to 13.9 m® per gallon.

CMU: From 75 to 100 sq ft (7.0 10 9.3 n1®) per gallon.

(1) Note for Steel: Roller or brush application reguires two or more coats o obtain recommended film thickness. Also,

Series N69 can be spray applied to an oplional high-build film thickness range of B.0 10 10.0 dry mils (205 to 255 dry

microns) or 11.5 to 14.5 wet mils (209 to 370 wer microns). Allow for overspray and surface irregularities. Film thickness

is roundled to the nearest 0.5 mil or 5 microns. Application of cozating elow minimum or above maxinwm recommencled

dry film thicknesses may adversely affect coating performance. t

MEXING 1. Start with equal amounts of both Parts A & B.

2. Using a power mixer, separately stir Parts A & B.

3. (For accelerared version. If not using 44-700, skip 10 No, 4.)

Add four (4) fluicl ounces of 44-700 per gallon of Parr A while Part A is under agitation,

4. Add Pamt A to Part B undler agitation, stir until thoroughly mixed.

3. Both companents must be above 50°F (10°C) prior 10 mixing. For applicarion of the unaccelerated version 1o surfaces

between 50°F to GO°F (10°C to 16°C) or the accelerared version to surfaces berween 35°F o 50°F (2°C 1o 10°C), allow

mixed material ro stand 30 minutes and restir before using.

6. For optimum application properties, the material temperature should be above 60°F (16°C).

Note: The use of more than the recommended amount of 44-700 will adversely affect performance,

THINRING Use No. 4 or No. 60 Thinner. For air spray, thin up to 10% or 3/4 pint (380 mL) per gallon. For airless spray, roller or
brush, thin up 1o 5% or 1/4 pint (190 mL) per gallon. Note: When using Series V69, 2 maximum of 2.5% of No. 4 ‘I'hinner
may be used ro comply with VOC regulations.

POTUFE  Withour 44-700 15 hours at 50°F (10°C) 5 hours at 77°F (25°C) 3 hours ar 100°F (38°C)
With 44-700 8 hours ar 35°F (2°C) 4 hours at 77°F (25°C) I hour ar 100°F (38°C)
APPLICATION EQUIPMERT Air Spray t
Gun Fluid Tip Alr Cap Air Hose ID Mat'l Hose ID ‘%?m Pok Pressure
8" or 1/2" - "
o 516" or 378" | 75-100 psi 10-20 psi
Devilbiss 1GA E 7650704 (79 or 9.5 mm @2 o032 | 62695 | (0714 bun
Low temperatures or longer hoses require higher pot pressure.
- Airless Spray ¢
Tip Orfice Atomizing Pressure Mar’l Hose ID Manifold Filter
0.015"-0.019" 3000-4800 psi 1/4" or 3/8" 60 mesh
(380-485 microns) (207-330 bar) (6.4 or 9.5 mm) (250 microns)
Use appropriate tip/atomizing pressure for equipment, applicator techinique and weather conditions.
% Spray application of first coar on CMU should be followed by backrolling. Note: Application over inorganic zinc-rich
primers: Apply a2 wet mist coat and allow tiny bubbles to form. When bubbles disappear in 1 to 2 minutes, apply a full
wet coat at specified mil thickness.
Roller: Use 3/8” or 1/2" (9.5 mm or 12.7 mm) synthetic woven nap roller cover. Use longer nap to obain penerration on
rough or porous surfaces.
Brush: Recommended for small areas only. Use high quality natural or synthetic brisde bruslzes.
SURFACE TEMPERATURE Minimum 50°F (10°C)  Maximum 135°F (57°C) .
The surface should be dry and at least 5°F (3°C) above the dew point. Coating will not cure below minimum surface
temperarare.
CLEANUP Flush and clean all equipment immediately afier use with the recommended thinner or MEK.

1 Values may vary with color.

WARRANTY & LIMITATION OF SELLER'S LIABILITY: Tnemec Company, Inc. warmanis only that i contings represented heygin meer the Formulation standards of ‘Tremec Company, Inc. THE
WARRANTY DESCRIBED? IN THE ABOVE PARAGRAPH SHALL BE IN LIEU OF ANY OTHER WARRANTY, EXPRESSED OR IMPLIER, INCLUDING BUT NOT LIMITED TO, ANY IMPLIED
WARRANTY QF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO WARRANTIES THAT EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF. The
buyer's sole and exclusive remedy against Tnemec Company, Ing, shall be For replacement of the product in the event u defactive candition of the product should be Tound 10 e ] the
emedly shall net have I’:’nilwd its essential purpose as long as Tremec is willing 10 provide comparable seplacement product 1 the buyer, NO OTHER REMEDY (INCLUDING, BUT NOT
LIMTTED 70, INCIDENTAL OR CONSEQUENTIAL DAMAGES FOR 105T PROFITS, LOST SALES, INJURY TO PERSON OR PROPERTY, ENVIROMMENTAL INJURIES OR ANY OTHER INCITIENTAL
OR C QUENTIAL LOSS) SHALL BE AVAILABLE TO THE BUYER. Technical and application information herein is provided lor the pumase of establishing a geners proftle of the coating and
priopi ing applicaion procedures. Test performance resulis were obtained in 2 controlled enviranment and Tremee Company makes ne chim that these b any other ksts, accumately

yepresent all environments. As application, environmental and design factors can vary significantly, due care should be exercised in the selection and use of the caaling.

6800 Corporate Drive  Kansus City, Missouri 641201372 - 1-B00-TNEMECT  Fox: 1-816-483-3949  www.tnemec.com
PDSNBY  Page 2 of 2
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SEW-EURODRIVE / R-Series / Parallel Gearmotors

Parallel Gearmotors

“OVERVIEW
'SEW-Euredrive’s R-Series paralle! gearmotors deliver
exceplmnal perfermance and relrablht)' combmed wath

Motors
_ + NEMA. design-B/C
IGE ' - Inverter duy _
5 ‘ff@m 0.05 to 433 HP g . Conneetiﬂn‘t‘ "miria!s ..
';frum 0.06to 1346 rpm | . Extreme’ly low métor Folar |nema ‘

+  CE Mark for shipment inte Eurc;pe

d from certified steel, hieat treated
55 0f 58-62 Rockwell. € for long

'Appllcable 7 Senes
Vilar® s 3 registered trademark of BuPum Dow Elasmmers

9MD1201/0304
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SEW-EURODRIVE / AC Motors and Brakemotors

SEW-EURODRIVE

Criving the World

Class-H varnish
Slot liners -
S % Top stick wedge)
g from 0.26 10 100 HP" - " o Cobnecting wire sleves
. - #8-, 216-, 2/8-nale plus others T ‘..VO_!’LQQB‘SD!kG-EBSiﬁ{anI per N m _
: ‘ ' ' ?‘1'50.0 V'peak at .1 s or larger. rist

"fMirunt'ing Con‘figutatioh‘s‘
IEC ﬂange or foot mount -
s NEMA C-face Tlange-(size 58

~ IMDIZIO/B0S
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DR Series AC Motors/Brakemotors
Notes on the data of energy-efficient motors

5 DR Series AC Motors/Brakemotors
5.1  Notes on the data of energy-efficient motors

MOT1 — AC Motors

The following table lists the short symbols used in the "Technical Data" tables.

Pn Rated pawer

Ty Rated torque

Ny Rated speed

In Rated current

cosp Power factor

T00% Efficiency at 100% of the rated power

1aflyg Starting current ratio,

TalTn Starting torque ratio

T T Ramp-up torque ratic

Code Letter | NEMA code letter

Jpot Mass moment of inertia of the motor

Jmot_BE Mass moment of inertia of the brakemotor

BE.. Standard brake size

ZyBG Switching frequency for operation with BG brake controller
Zy BGE Switching frequency for operation with BGE brake controller
Ta Standard brake torque

m Mass of the motor

m e Mass of the brakemotor

ERRODREVE

”

35




AC Brakemotors — Technical Data
Technical data of 4-pole high efficiency motors

14.4 Technical data of 4-pole high efficiency motors
1800 rpm - S1

DRS7154% 025 \ 4700 [ 09 | 045 | 038 | 069 | 720 | 42 19 G 116 172
8.93 19
PRGH4E4 e et et e o P b }'g & P FET.
—f» |DRS7184% 35 | 100 | 184 | 092 | 074 | 069 | 720 | 42 e G 16 | 172 | will——
DRaRsl g; i PSP P PP VIR S VRN el 8 -5
DRES0M4 sy | 1720 | 20 | 141 L 145 | o7 | e2s | 74 o K 51 315
DRESOM4 o | a0 | 45 | 225 | 18 | 073 | 840 | 77 >0 L | 843 | 408
DRESOL4 J2. | 140 | 57 | 285 | 23 | 077 | B | 75 4 K 103 474
DRE100L4 oy | 1735 | 8o | 40 | a2 | o079 | 875 | &a o K 161 63.9
DRE100LC4 1% 1750 | 128 | 65 | 52 | os3 | ars | 78 >3 J 213 66.4
DRE13254 fé‘; 1765 | 138 | 68 | 55 | 0.81 885 | 87 %g K 451 102
DRE132M4 75 25 '
. 1756 | 18 9 | 72 | 085 | sas | 8.1 J 605 132
ﬂ,.\ 265 16 :
A
( ; lbrRE132MC4 oo | 1770 | 245 | 123 | o8 | 082 | 895 | 87 2 K 807 138
,_/, B
DRE160M4 1%';’ 770 | 31 | 154 | 123 | ovsz | o0 8 232 J 1068 196
DREA60MCA o, | 1780 | 365 | 183 | 146 | 082 | 017 | 82 28 J 1404 207
DRE180M4 2 1 arrs | 475 | 24 | 19 | o8 | e17 | 74 28 H 2636 | 304
: 25 2.9
DRE+80L4 2 | s | 60 | 30 | 24 | o84 | s30 | 6 29 J 3087 | 336
DRE180LC4 | 1m0 | 71 | 355 | 2a5 | 0se | ws0 | 76 fg J 3980 | 355
DRE200L4 40 i7eo | oo | 495 | 395 | 082 | 30 | 74 26 J 5605 573
1424 - : : : : 2.1
DRE22554 50 1775 | M9 | 59 | 476 | o84 | 930 | 72 27 H so58 | 650
1761 2.0
DRE225M4 2‘153 . | 780 | 142 | 7 57 | 085 | 936 | 73 %g H 8146 894

1) Efficiency levels according 1o IEC 60034-2-1 Ed. 1 (2007) / PLL from Residual Losses, NEMA MG1 and/or DoE
2) Applies for fool-mounted motor (DRS and DRE.../FL..)
3) Standard efficiency motor

US DoE CCOS6A applies to DRE, DRP and DVE motors

Catalog — DRE-GM 01/2010




AC Brakemotors — Technical Data
Technical data of 4-pole high efficiency motors

DRS7154% 203 1700 BEO5 22 800 14.7 225
BRExE4A 233 4700 BE05 84 4600 e Yy
—DRS7154%) 28 1700 BEOS 44 agoo 147 25  el—

BRETAML S 4500 B4 28 gggg 405 oo—

DREBOMA . 1740 BET 88 2800 546 38.1

DRESOM4 i 1740 BE2 124 2400 95 50.7

DREYOL4 . , 1740 BE2 177 fored 115 57.3

DRE100L4 - 1735 BES 248 3000 175 772

DRE100LC4 o 1750 BES 354 3000 228 816

DRE13254 o0 1765 BES5 487 2900 463 121

DRE132M4 1= 1755 BE11 708 1600 629 165

. DRE132MC4 A 1770 BE1 974 1900 a3 172

C/ ) DRE160M4 s 1770 BE2O 1328 4000 187 253

DRE160MC4 2 1780 BE20 1328 000 1520 264

DRE180M4 2 1775 BE20 1770 600 2778 374

DRE180L4 o 1775 BE30 2655 550 3420 423

DRE480LC4 o 1780 BE30 2655 520 4322 441

DREZ00L4 1424 1780 = ggiggi 550 a1oq 865

— 2 T m | . B

— 2w B e | m

1} Operation with BG brake control system

2) Operation with BGE brake control system

3) Standard braking torque for |IEC brakemotor

4} Applies for foot-mounted motor (DRS and DRE..BE../FL..)
5) Standard efficiency motor

B) Alternate reduced brake torque

7) Double-disc brake

US DoE CCD56A applies to DRE, DRP and DVE motors

Calalog — DRE-GM 01/2010 p
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2.1

Important notes

Important notes

Safely notes

Refer to the Operating Instructions for safety and installation information. The latest ver-
sion can be found at www.seweurodrive.com.

Installation, startup and service work may only be performed by trained personnel ob-
sernving applicable accident prevention regulations and operating instructions.

22 Motor nameplate

<N

Refer to the motor nameplate for information that describes the motor data. Some of the
important fields related to the connection are listed below.

(sew.ruroDmIVE, tNc.usAa < N @ B
wee[ DREBOMABEOS/FF TEFC 3PH
[ ~1.50| 870173931.03.03.001

V[ 230V 7Y / 460V T ~Jre| 6O (2]
O
© \[2esraa o] |un[82.5 |5 R76 pioe
we[1.0 s§1.0  |os[ CONT |35
o 1740 | efB] tmimn[ 407
Brakelv 460 = 3,69 wn i
[3] _.—C—'—'E'E'v |¥c-q o4 1owm| BG1.5 J [4]

[1] Motor Voltage - Lists the motor voltage and configuration. Example: 230V 7Y /
460V 7.

[2] Connection Type - Lists the basic type of connection indicating the type of internal
motor windings, 7Y, 7, A, etc. Example: R76. This value may also be followed by a
series of letters and/or numbers.

[3] Brake Voltage - Lists the brake voltage required to operate the brake. Example:
460V.

[4] Brake Control - Lists the brake control type. Example: BG, BGE, BSR, etc. These
maybe followed by additional characters. :

2010 DR Motor common connection diagrams
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- R76

Connection Type R76
Single Speed, Pual Voltage
Example: 230V 7"/ 460V T

Low Voltage

T
ARV B E1
| @

Us{r7y vi(is) wa ng
U1 (1) v1{T2) WilT3

R N N |

|
|
|
|
|
|
|
L

[5] L1 L2 L3

Example: 230V

High Voltage

W3 (T
W2 (T

oy 0

o) o] o]

| uz Vva (T8} |
| ; U2P1:B V2({T5) |
| [
| [
| |
|
|
L

U1y viT2) wa (TSJ:

T

(5] L1 L2 L3

Example: 460V

[4]

[1] Terminal link
[2] Terminal siud

[3] Flange nut

[4] Terminal board

[5] Voltage supply (Customer connection)

VOLTAGE CHANGE

® from high 1o low voltage.

nected and terminal links ad

wires.

Three wires must be relocated and terminal finks added 1o change
1 The wires designated U3 (T’ 79 V3 (T8)and W3 (T8) must be recon-
Changing from low to high voltage is carried oul in reverse order.

In both cases, the supply voltege is cornected to U1 (T1), V1 (T2)
and W1 (T3). The direction of rofation is changed by exchanging o

d as shown in the diagram.

2010 DR Motor common cannection diagrams
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DESCRIPTION MATL ary PART NO.

1 | ENCLOSURE NEMA 4X ss. | 1
2 | ATTACHMENT RING A-519 | 1
3 | THREADED ROD 1/4"—28 UNF  |304 S.5.| 1
3 WMIRES— % LOAD 4 |CLAMP COLLAR 1/4"—28 UNF CAD PL| 3
ALARM & DRIVE CUTOFF - 5 | CONDUIT HUB RIGID 1/2° GALV. | 1
3 WIRES— % LOAD 6 |MICRO SWITCH 2
ALARM ONLY \ . : 7 | RANGE MARKER PAPER | 1
™~ [ \ — ’ 8 | OVERLOAD DIAPHRAGM NEOP. | 1
9 | TERMINAL BLOCK 1
& s |

LEEELER
oo000Q

TO ELECTRIC CONTROL
PANEL—6 WRES
{CONDUIT-NOT BY W.P.E.)

OVERLOAD RANGE | - T
l;r G ) \

[ 3 2 1 B 5( 4
l | do Lo, |

C1 ] | |

/® | COM. COM

[ N.C. N.C. ’
' | ALARM CUTOUT.
‘ _— V- —

1-REMOTE ALARM SYSTEM
; . 'A-NORMALLY OPEN ALARM CONTACT—TERMINALS 1 & 2
[ Jelelslelalalalelel B-NORMALLY CLOSED ALARM CONTACT—TERMINALS 1 & 3

e —— 2-MOTOR_OVERLOAD CUTOUT
"A—NORMALLY OPEN CONTACT—TERMINALS 4 & 5

B8—NORMALLY CLOSED CONTACT—TERMINALS 4 & 6
;D]J \ 3—=REFER TO CONTRACT DRAWINGS FOR OVERLOAD & ALARM

CIRCUITRY.

4—FOR MAINTAINED CONTACT CONTROL SYSTEM, LOCKOUT
DEVICE 1S RECOMMENDED.

CAD FILE: F:\C46818W PLOT SCALEw=1

A OATE BY Walker Process Equipment
The f ancher ) size, embsdment or method other thon
N thgtu:lozmmw ;Nm by Walker Process Equipment wil be [ORAWN | 4/25/97 | WTW év“-t@@ Division of McNish Corporation
dons at the controctor's risk. CHECKED o : AURORA, ILLINOIS U.S.A.
A - pry PARTS LIST
A T e e gty of e ol Proces e cod o [ e o TORQUE INDICATOR BOX ASSEMBLY
: usad only in sction patrformonce of wi — W ——

T A Wolker Proc:ss. Ig?p:oductlon I, vrl:ole or part for any othg' FILE REFERENCE . ‘ ‘%?g&g\\“ CONTRACT DRAWING WO, REV.
C-41184  |sw] revision oy | DA | orkp | PUpese I8 oxprossly forbidden. ST 0505I46818|171
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Aclual product appearance may vary.

V7 Series Features

« World-wide package size
acceptance

. » Current rating ranges from 0.1 A to
25A
« Wiping contact action
« Temperature range to 177 °C [350 *
F]
« Long mechanical life
» Elongated mounting holes for
easier, more accurate mounting
+ UL/CSA recognized, ENEC
(European) approval available
« Choice of actuation, termination and
operating characteristics

Description
MICRO SWITCH™ V5 and V7 Series basic switches are used for simple or
precision onfoff, end of limit, presencefabsence, pressure, temperature and
manual operator interface application needs.

: Switch Type

]
i

 Sealed

' Ampere Rating

Actuator

. féfmination

Operatmg Tempefature Ra.nge

'Vbltage

V7 Series Miniature Basic Switch,
Single Pole Double Throw Cirguitry, 11
A at 277 Vac, Roller Lever Actuator,
2,78 N [10.0 0z] Maximum Operating
Force, Silver Contacts, Quick Connect
Termination

Potential Applications

» Appliances
« Vending machines

Timing devices
Office equipment
Computer/business

equipment

L3

i

Test instruments
Medical/dental equipment
Communicalions equipment
HVAC equipment

Manually operated devices
Valves

Gaming eguipment
Pressure switches

ICRO SWITCH™ Miniature 15,9

“mim M x 10,2 mm W x 28,8 mm L

" [0.63inHx0.4inWx1.14in L]

:No

11A

N

" Single Pole Double Throw (SPDT)

" Roller Lever

. fQu'i(":k”Connect
40 °C to 85 °C [-40 °F to 185 °F]
277 Vac




Approvals

Actuator Length

Contact Type

Operatlng Force (0 F)
Release Force (R F )
Pretravel (P T )
Overtravel (O T )
leferentlal Travel (D T )
Operatlng Posstlon (0. P )

Housmg Materlal

"I;-Ilgh Temperature'

CE mark

UL F|le #

csa File #

Agency Approvals and Standards
Mountlng (ientecé

e R

| Max1mum Tlghtemng Torque

Package He1ght
Package Wldth
Package Length

Avallablllty
UNSPSC Code
UNSPSC Comrnod:ty

1 Serles Name

CSA,UL,ENEC
20,6 mm [0.81 in]

Silver

2,78 N [10.0 oz] max,
0,28 N [1.0 oz] min.
1,42 mm [0.056 in] max.
0,86 mm [0.034 in] min.
0,33 mm {0.013] max.

. 20,5 % 0,736 mm [0.808 % 0.029

in]
PCT PolyesterThermoplastic
85 °C [185 °F] I
61058-1

E12252

LR41370

1054

22,2 mm [D 88 1n]
056Nm[50|n|b]

89 [0.3 0z]

16 mm [0.63 in}

10,2 mm [0.40 in]

27,7 mm [1.09 in]
Global '
30211905

30211905 Snap switches
V7




MICRO SWITCH
a Honeywell Division

FED.MFG.CODE 81829
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THIS DRAWING COVERS A .PROPRIETARY ITEM AND 1S THE PROPERYY OF MICRO SWITCH, A DIVISION OF
HOMEYWELL. THIS DRAWING IS HDOT TD BE COPIED OR USED WITHOUT THE APPRCVAL OF MICRO SWITCH.

THIRD ANGLE PROJECTION

CHARACTERISTICS

ELECTRICAL DATA

DRAWN

DDM/CAD

[7 APR_98 [nesk| JAF

TSM

CONTACT ARRANGEMENT

S P DT

OPERATING FORCE— — — —10 OZ MAX
RELEASE FORCE— — — — — 1 OZ MiN
DIFFERENTIAL TRAVEL— — — 013 MAX
OVERTRAVEL~—— ~— — —— — — 034 MIN L156
RELEASE TRAVEL— — — — 007 MIN

TIA 1/3HP 125, 230 OR 277 VAC
1/2A 125 VDC, 174A 250 VDC
4A 125 VAC "L"

b\ Y

50 NOT
SCALE FULL lscALE BRINT
UNLESS OTHERWISE SPECIFIED

TOLERANCES ARE

ONE PLACE  (.0) +.030
TWO PLACE (.00} +.015
THREE PLACE (.000) +.005
ANGLES +
WEIGHT
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TLC CONTROLS INC.
553 W. CARBOY ROAD
MT. PROSPECT, IL. 60056

- 418111
Q-32714 DRAWING: AMA40811TLC
TAG: FOUNTAIN, CO
TAG QTty DESCRIPTION MANUFACTURER CATALOG NUMBER
- 1 24 X 20 X 8 NEMA 4X STAINLESS STEEL CABINET | HOFFMAN C-SD24208SS
- 1 CABINET SUB PANEL HOFFMAN C-P2420
CB 1 CIRCUIT BREAKER EATON HMCPD03AIC
- 1 CIRCUIT BREAKER HANDLE | EaTON HM1R12X
M 1 MOTOR STARTER ALLEN-BRADLEY 509-BOD
oL 1 OVERLOAD RELAY ALLEN-BRADLEY AZE
- 1 OVERLOAD RESET BUTTON CONTROL CONCEPTS RPB-B
cT 1 CONTROL TRANSFORMER SOLA HEVIDUTY E150
TFU 2 TRANSFORMER FUSE LITTELFUSE CCMR-1/2
CFU 1 CONTROL FUSE LITTELFUSE FLM-1,6
CR 7 CONTROL RELAY INEC RHZBUL-AC120V + SH2B-05
LR 1 HIGH TORQUE SHUTDOWN LATCHING RELAY DIVERSIFIED SPM-120-ADA
cM 1 GURRENT MONITOR EMOTRON EL-FI M20 + CTMO10
PL 7 PILOT LIGHT _ IDEC HW1P-1FQD-G,R & W-120
- 7 PILOT LIGHT BULB ' IDEC LSTD-HZ G, R& W
ss 1 SELECTOR SWITCH IDEC HW1S-3TF20
PB1 1 PUSH BUTTON IDEC | Hw1B-M1FD4-B
PB2 1 EMERGENCY PUSH BUTTON IDEC HW1B-V4F01-R
- 20 TERMINAL ENTRELEC 011511607
NOTE: ALL PARTS SUBJECT TO CHANGE DEPENDING UPON AVAILABILITY.
ph




A Paniair Company

CONCEPT?® Stainless Steel
‘Wall-Mount Enclosures

Rev C January 2002

Application

The CONCEPT® stainless steel enclosure, with
jts streamlined design and UL Type 4X rating,

is a perfect fit for mounting electrical or
high-tech electronic equipment in a variety of
indoor and outdoor settings. It is typically used
in the following areas where corrosion-resistant
protection is needed: food processing plants,
pharmaceutical manufacturing facilities,
petrochemical plants, pulp and paper processing,
and waste water treatment facilities.

Patents:
Combined Handle and Lock Unit
350,345 (US.)
DEM 9405854.7 (Germany)
Enclosure Lotch 5,509,703 (U5}
Hinge System 5,666,695 (U.S))

Other patents pending.

6.12

Data subject to change without notice

Construction

* Manufactured from 16 or 14 gauge Type 304
or Type 316L stainless steel

Seams contnuously welded and

ground smooth

Minimum width body flange provides
maximum door opening

Body flange trough excludes liquids

and contaminants

Panel mounting studs fit optional CONCEPT
panels and other accessories

Mounting holes in back of bedy for direct
mounting or for optional external
mounting feet

Type 304 stainless steel hidden hinges
promote clean aesthetic appearance
Standard full access |70° opening

Doors are interchangeable and easily
removable by pulling captive hinge pins
For extra rigidity, door bars and center
stiffener furnished on doors 36.00 x 36.00
and larger

Provision on door {except window door
style) for thermoplastic data pocket
Provision on door (except window door
style) for optional doorstop kit
Quarterturn latches {or a 3-point latch
system on larger enclosures) furnished with
flush slotted insert. Optional handles or
inserts are available.

Window door enclosures have a clear
polycarbonate window meunted flush with
door surface

Hinge mounting brackets for wire
management or optional accessories

Seamless foam-in-place one piece gasket”
provides oil-tight and dust-tight seal

against contaminants

Self-grounding latch system with double seal
provides maximum protection against leakage
Integral body grounding stud

Furnished hardware kit consists of panel
mounting nuts, grounding hardware, and
sealing washers for wall mounting holes

= 763 422211

FAX 763 422 2600

+ lastallaton instructions for enclosure and
accessories are provided

Finish

Enclosures are unpainted. Cover and body have
smooth brushed finish.

+ Optional CONCEPT panels are white painted
or zing plated.

« Optional NEMA panels are white painted,
zinc plated, aluminum or stainless steel,

Industry Standards

NOTE: Mounting feet required to mointain ULICSA rotings.
Some models alsa require internol ponel; see order table.

UL508, File No. E&61997: Type 4, Type 4X and
Type 12

NEMA/EEMAC Type 4, Type 4X,Type 12,and
Type 13

CSA File No. LR42186: Type 4, Type 4X and
Type 12

VDE IP&6

IEC 60529, IP66

Accessories
See General Accessories; CONCEPT® Enclosure Accessories,
poges 11.66-1i.71

Corrosion Inhibitors

Data pocket {except window door style)
Door Stop Kit (except window door style)
Lighting Kits

Panels (See table)

Panels, NEMA

Terminal Kit Assembly

Wiring Duct

Modification Services Program

You can customize this product to your

unigue requirements by specifying from these

options:

* Enclosure height, width, depth

* Holes and cutouts in body, doors, subpanels

* Tapped holes, fasteners, mounting channel in
enclosure and subpanel

* Mounting {adds and deletes)

* Doors

* Subpanels

* Thermal management {louvers, fans, filters)

* Windows

+ Standard accessories

« Drip shield

For details, see Modification Services at
hoffmanenline.com.

To order, contact your local Hoffman
sales representative.

©2000 Hoffman Enctosures Inc.




A Perisle Company

CONCEPT?® Stainless Steel
Wall-Mount Enclosures

Rev B February 2001
N m - ;
{ | Standard Sizes CONCEPT Stainless Steel Single-Door Wall-Mount Enclosures
N Type 304 Type 316L
Catalog Gatalog Door Body Enclosure Size * CONCEPT Panel  Panel Size Mounting Latehes
Number Number Gauge Gauge AxBxC Catalog Number DxE GxH qty style J
G-5D1212688 C-5l X600 CPizi2 10.20 % 10.20 050x1050 1.7 Quarterturn 0
TR i 305 X805 X A5 : {250 x 258 (267 x267) - ‘
C-SD161265S C-5016126556 16 1600x12.00X6.00  C-P1612 1420%10.20  1450x10.50 1 Quarterturn
{406 x 305 x 152 (361 x 259} (368 x 267)
G-SD1616655 G501 18] D000 - CPIBTIG - 1420x 1420  1450%1450 4 “Quarderturn:
DO R Abs xq06 k152 (361 x 361} (338 x368) | _
C-SD2016658 C-SD20166556 16 16 2000% 1600600  C-P2016 1820%14.50  18.50%1450 1 Quarlerturn
{462 x 361) 470 x 368)
L-502020655 L2020 18201820 1850% 71850 c 1 Quarteftim -
S N s {462 x 462) [@70x470) - :
C-SD1612855 C-SD16128555 16 16 C-P1612 1420%10.20  1450x%1050 1 Quarterturn
{361 x 259) (368 x 267)
G-5Di61685S 142051420 1a50%1450 1 Ouarteritin .
- (361 x361) - (3683 366) s
C-SD1620855 16.00 x 20.00 x 8. 18201420 1450x1850 1 Quarlerlum
{406 x 508 x 203} {462 x 361) (368 x 470) .
YSDP0168SS : i HOR 1820% 14,20 - 850 x1450° 17 Quarteitn, -
v . R : (e2x36) 47068 - R
C-5D2020855 C-SD20208SS6 16 16 20.00x20.00x8.00  G-P2020 1820x1820  1850x1850 1 Quarterturn
(508 x 508 x 203) {452 x 462) {470 1 470)
22:20% 1440 - 2250% 14.60 Quarfertiie -
(564X 361) {ETzREsE i s
24,00 x 20.00 x 8.00 220x1820 2250x1850 1 Quarterturn
7 {610 x 508 x 203) (564 x 462) 1572 % 470)
+.0-5p2424855 2220x2220 . 2250x22.50 - 2 Quarterturn
A (564 x 564) (572 x87D) . L
1 C-5D3024855 30.00x24.00 %800  C-P3024 2820%2220  2850%2250 2 Ouartesturn
(762 x 610 x 8.00) {716 x 564) 1724 x 572)
+16-503030888 © "% ‘ 2B20%28.20  28:50 x 8850,
R i : (F6x718) = [F24R724) L.
t C-5D3624855 t C-5D36248556 14 16 300X 2400800  C-P3624 S420%22.20 3450x2250 2 Ouarterturn
—‘\ _ (914 x 610 x 203) {869 x 564) (876 x 572)
/| 1'6:8D3630855 3420%28.20  34.50% 2850 " Quarteruri
R ; i . BE9x718) {876 w7} . PR
C-SD20201255 C-SD202012556 14 14 2000 x20.00 X 1200  C-P2020 1820% 1820 1850 % 18.50 Duarterturn 10.00
{508 x 508 x 305) {462 x 462} (470 x 470} (254)
2220 £ 220 EYs: 2 o
t C-5D30241255 1 C-50302412856 14 14 30,00 x24.00 x 1200  C-P3024 2820%22.20  2850x2250 2 Quatterturn 500
{762 % 10 x 305) {716 x 564 {724 x 572) {i2n
1 C-5D36211 28 B420%22.90  A4S0x20E - 2.0 Qi
T {Be9x 560y CETEXRY RS gt
+ C-5D3630125S 3420x2820 34.50x2850 2 Quarterturn
{869 % 716} (876 x 724)
§ G - 34.20% 34.207 ‘
S 869X 8G9 L
+ £-SD42361258 4020%34.20  40.50%34.50 1 3-point 21,00
{1021 x 369) (1029 X 876)
4620 34,20 . . 46.50:%3450
{173 :
t C-SD6036128S t C-SDED3G12SS6 14 1 5620%34.20  58.50x34.50 1 3-point 30.00
{1524 x 914 x 305) {869 x 462) (1486 x 876) (762)

Millimeter dimensions () are for reference only; do not convert metric dimensions to inch.

* Panels musl be ordered separately. Optional zinc-plated CONCEPT panels available for most sizes. Optional NEMA size steel and stainless steel panels raquire conversion kit catalog number

C-CPM4 (see seclion 11, General Accessories).
1 Internal panel required to maintain UL/CSA rafings.

O

6.14

Data subject to change without notice

& 763 4222211

FAX 763 422 2600

©®2000 Hoffman Enclosures Inc.
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Rev B June 2001
B CONCEPT® Stainless Steel Single-Door Wall-Mount Enclosures
B
.80
B- 1.64 20 mm C
STIFFENER AND DOOR BAR 4zmm
(36 X 36 ONLY) BODV O
PENING Y
f - TS |
(¥ S0
i E J 09 I
g i i 2 mm |
L+ e 1.
! He l (TYP4)
A-1,70 K
A 43 mm t\
DOOR H
CLEAR 1 ?\;\-ﬁen 2 !
SPACE .
ot ; E LATCHES T
22 o %F 5 ARE USED)
16,74
Boby 425 mm E |
OPENING (FoR l = 4 M8 X 1,25
36 X 36 : i 1 /_ 32mm
oMLY} :E Iy } COLLAR STUD
J_ é’ oy & J 'ﬂg
1.72 _‘ B- 516 _I L_ 1.45 PANEL Y |
44mm 131 mm 37 mm 14 GA.WHEN Bc12
DOOR GLEAR SPACE 12 GA, WHEN Bd16 -
(WITH DOOR BAR) |
B- 3.86 5 é?s !
98 mm 1 ::sm [_
DOOR GLEAR SPAGE 28 mm ~
{WITHOUT DOOR BAR)

Single-Door Enclosure with
Quarterturn Latching

NOTE: |. Door has provision for data pocket. Use farge data
pocket provision when A = 30.00 (762} or more
and B = 20.00 {508) or more. No data pocket
provision when B = ]2.00 (305).

2. Panels more than 22.0 inches (564) long have
flanges along sides, except C-P2420 and
C-P2424 which have flanges on two sides.

B B0
B-1.64 26 mm C
Sy @ m v
\\ BODY QPENING r'_
H 7 i
Y ¥ | 09 |
A-1,70 il I J (7YP 4)
A 43 1 - f
DOOR Ijl H(
S | S -
A-1.64 SPALE IR — = — — — =
2 L= = —===d |
OPENING f HH |
lH il || as2-1.26
32 mm M8 1.25
H H_(, K : COLLAR STUD
1.72 _| B-5.16 l | 1.70 I——Y “
44 mm 131 mm ! 43 mm PANEL 12 Ga. —dl
DOOR CLEAR SPACE : U__
.75 _|
19 mm
el
29 om 1
C2502
Inch Single-Door Enclosure with
Millimeter 3-Point Latching
For Section Y-Y see following page.
Data subject to change without notice & 76340221 FAX 763 422 2600 ©@2000 Hoffman Enclosures Inc. 6.15
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‘12-180 -Series € Molded Case Circuit Breakers . E:T-N

_ Motor Circuit Protectors

July 2007
F-Frame
N
.. FFrame
Table 12-281. 608 Vac Maximum, 250 Vdc Maximum Table 12-288. 600 Vac Maximum, 250 Vdc Maximum {Continued)
NEMA | Cont. [ Cam | Motor MCP | MCP Price NEMA | Cont. | Cam Motor MCP  |MCP Price
Starter | Amps | Setting | Full Load Trip Catalog U.s. 8 Starter | Amps | Setting | Full Load Trip Catalog us. s
Size Cument Setting | Number ' Size Current Setting | Number
Amperes i Amperes Z
(FLA}T FLA) &
\] 3 A BI- .9 s\ Hmcroozanc } 2 70 |A 16,1 - 21.4| 210 | HMCPO70M2C
B 82— 10 12 [ — B 215 - 268| 280
C 1 - 12 15 [ 269 -~ 32.2| 350
] 13 - 15 18 D 323 —- 375| 420
E 16 - 1.7 21 E 37.6 - 42.8| 490
F 18 - 19 24 F 43,0 - 483 | 560
G 20 - 22 27 G 48.4 - 537 | 630
H 23 - 25 30 H 538 - 59,7 700
0 7 A 15 - 2.0 21 HMCPOO7COC 3 100 |A 230 - 30.6| 300 | HMCP100R3C
B 21 - 25 28 B 307 ~ 383 | 400
c 26 - 31 35 Cc 384 - 460 500
D 32 - 36 42 D 46,1 - 53.7 | 600
E 37 - 38 49 E 53.8 - 61.4 | 700
F 43 - 47 56 F 61.5 - 69.1| 8BGO
G 48 — 52 63 G 69.2 ~ 768 900
H 53 -~ 57 70 H 76.9 — 84.5 (1000
0 15 A 34 - 45 45 | HMCPO1SEQC 4 150 (A 34.6 - 46.0 | 450 | HMCP150T4C
B 46 — 66 60 B 46.1 - 57.6 | 60O
C 57 - 638 75 c 57.6 — 69.1| 750
D 69 - 79 90 D 69.2 - 80.6| %S00
| E 80 - 9. 105 E 80.7 - 92.2 | 1050
F 92 - 03 120 F 923 -103.7 [ 1200
G 104 - 114 135 G 1038 -115.2| 1350
H 11.5 - 126 150 H 1153 -126.7 | 1500
1 30 A 89 ~ 8.1 90 HMCP030R1C 4 150 (A 57.0 - 754 | 750 [ HMCPis0ULAC
B 92 - 114 120 B 76,0 ~ 950 [ 1000
C 1.5 - 137 150 c 96.0 -114.0 [ 1250
D 13.8 - 16.0 180 3] 115.0 -130.7 | 1500
S E 16.1 - 183 210 E 1@ 1750
( } F 184 —~ 206 240 F ® 2000
— G 207 - 229 270 G @ 2250
H 230 —~ 252 300 H ® 2500
2 50 A 1.5 - 152 150 HMCPOS0K2C @ Motor FLA ranges are typical. The corresponding trip setting is at
B 153 - 19 200 13 x the minimum FLA value shown. Where a 13 x setting is required
[ 192 - 2289 250 for an intermediate FLA value, alternate Cam settings and/or MCP
D 230 - 268 300 ranngs should be used.
E 26.9 - 306 350 @ For dc applications, actual trip ievels are approximately 40% higher
E 307 - 345 | 400 than values shown.
G 346 - 383 | 450 @ Settings above 130 amperes are for special applications. NEC Article
H 38.4 - 42. 500 430-11C(a) requires the ampere rating of the disconnecting means to

be not less than 115% of the motaor full load ampere rating.

Note: HMCP 3 — 100 A come with line and load steel bady terminals,
3T100FB. HMCP 150 A come with line and load steel body terminals,
3T160FB.

N
C& Discount Symbol .....ooveiiiii L, CB-2

For more information visit; www.eaton.com CADS101001E
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- Series C Molded Case Circuit Breakers

External Accessorles

Handle Mechanisms

Through-the-Door
Handle Mechanisms

Eaton's Cutler-Hammer through-the-
door handle mechanisms mount on the
front of an enclosure or cabinet door
and externally operate the circuit
breaker via a variable depth shaft or a
linear operator {Type MC). Each rotary
type handle mechanism includes a
handle, base operating mechanism and
shaft that can be cut to various lengths.

Series C Rotary and Universal Rotary
handle mechanisms are for use with
Molded Case Circuit Breakers (G, F, J,
K, L., MDL}, Molded Case Switches and
Motor Circuit Protectors.

Series C Rotary and Universal Rotary,
are UL listed and meet CSA reguire-
ments. Universal Rotary also meets
IEC947-1/2 for international
compliance. Rotary UL File Number
is E64983.

Series C Rotary

Type 4/4X handles are similar to stan-
dard hendles except they include an
internal neoprene gasket. Type 4/4X
handle style number is 6648C22G03.
Due to gasketing effect between the
handle and the housing, the handle
may notindicate a tripped position.

Series C Rotary Accessories

As an option, an auxiliary switch is
offered so that the control panel
builder may electrically indicate the
status of the breaker. This accessory
would be mounted on the mechanism
and comes with 24-inch (609.6 mm}
pigtail leads.

Table 12-271. Series C Auxiliary Switch

Catalog Price
Number us.s
[ 510861601 |
Table 12-272. Series C Rotary Drdering Information
Shait Complete |Price | Separate Catalog Number Catalog Number
Length Catalog s US. % (grandard Price Breaker Price Shaft ® Price | IEC IPB5 Price | JECIPBG Price
Inches (mm] | Number & Handle @ |US. S |Mechanism®|US. s us.s uSs. s US.s
F-Frame
61{152.4) 6648C22G01 6648C23G11 4217B37G04 WHMTRDG WHM1R06X
12 {304.8) ( HM1R12 ' 6648C22G01 6648C23G11 4217B37G01 WHMIR12 WHM1TR12X
16{406.4)  MHULIEIE-~ 8648C22G01 6648C23G11 4217B37G02 WHMTR16 WHM1R16X
24 {609.6) HNMHR24 6648C22G01 6648C23G11 4217837G03 WHM1RZ4 WHM1R24X
J-Frame
6(152.4} HM2R06 6648C22G01 6648C23G21 4217B37G04 WHM2R06 WHMZ2R06X
12 {304.8) HMZ2ZR12 6648C22G01 6648C23G21 4217B37G01 WHMZ2R12 WHM2R12X
16 (406.4) HM2R16 6648C22G01 6648C23G21 4217B37G02 WHMZR16 WHM2R16X
24.{609.6) HM2R24 6648C22G01 6648C23G21 4217B37G03 WHM2R24 WHN2R24X
K-Frame
5(152.4) HM3R06 6648C22G01 6648C23G25 4217B37G04 WHM3R0G WHM3R06X
12 (304.8) HV3R12 6648C22G01 6648C23G25 4217B37G013 WHM3R12 WHM3R12X
16 {406.4) HM3R16 6648C22G01 6648C23G25 4217B371G02 WHM3R16 WHM3R16X
24.1609.6) HM3R24 6648C22G01 6648C23G25 4217B37G03 WHM3R24 WHM3R24X
L- and MDL-Frame
6(152.4 HMA4R06 6648C22G11 6648C23G19 4217B37G04 WHM4R06 WHM4R0EX
12 {304.8) HMA4R12 6648C22G 11 6648C23G19 4217B37G01 WHM4R12 WHM4R 12X
16 (406.4) HM4R16 6648C22G11 6648C23G19 4217B37G02 WHM4R16 WHM4R16X
24 (609.6) HWVI4R24 6648C22G11 6648C23G19 4217B37G03 WHM4R24 WHM4R24X
MD/MDS
61{152.4) HM7R06 6648C22G21 6648C23G17 4217B37G04 —_ —_
12 (304.8} HM7R12 E648C22G21 6648C23G17 4217B37G01 —_ —_—
16 (406.4} HM7R16 6648C22G21 6648C23G17 4217B371G02 — —
24 (609.6) HVI7R24 6648C22G21 6648C23G17 4217B37G03 —
N-Frame
6 [152.4) HM5R06 6648C22G21 6648C23G0B 4217B37G04 WHMSR06 WHMS5R0EX
12 (304.8) HM5R12 6648C22G21 6648C23G08 4217B37G01 WHMS5R12 WHMSR12X
16 (406.4} HMS5R16 6648C22G21 6648C23G08 4217B37G02 WHMBER16 WHMSR16X
24 (609.5) HM5R24 65648C22G21 6648C23G0B 4217B37GD3 WHMSR24 WHMSR24X

@ Complete catalog number includes the standard handle, mechanism, shaft and support brace/bracket,
@ Handle is designed suitable for NEMA Types 1, 3R and 12 enclosures. Use style nurmber 6648C22G03 for Type 4/4X handle or ad

catalog number. Handle is cast aluminum.

@ Breaker mechanism includes a shaft support bracket and its parts. Shaft is .50-inch {12.7 mm).
@ Longer shafts, 16-inch {406.4 mm} and 24-inch {609.6 mm], include an adjustable support extension.
& IEC Handle Mechanism supplied with Metric thread mounting hardware.
@ Complete catalog number includes a handie, mechanism and shaft.

@Hix to complete

DiscountSymbol ..........cciviinaiiaen CB-2

CAOB101001E

For more information visit: www.eaton.com




Bulletin 509
NEMA Full Voltage Starters

Product Selection

e P LR
Bulletin 509, Size 3 Bulletin 509, Size 5
with Eutectic Alloy with Solid-State
Overload Relay, Overload Relay,
Open Type without Enclosure Open Type without Enclosure

Heater Elements — Starters with eutectic alloy overload relay require 3 heater elements. See page 1-177 for heater element selection tables.
3-Phase » 600V AC Maximum * 80 Hz « With 3-Pole Overload Protection

" Maximum Horsepower Rating Type 4X
Full Load Current Must Not Exceed Watertight
"Continuous Ampere Rating” Type 1 Type 3R/12 Type 474X Corrosion-Resistant
Motor Voltage General Purpose Rainproof, Walertight Enclosure
Open Type Enclosure Dustlight Corrosicn-Resistant Fiberglass-
Without Surface Industrial Use Enclosures Reinforced
Gontintous 50 Hz Enclosure Mounting Enclosure Stainless Steelr e Polyester
NEMA| Ampere 380... | 460... :
Size | Rating[A} | 200v | 230v | 415V | 578V
oo g 1-1/2 1-1/2 2 2
o 18 3 3 5 5
1 27 7172 7-1/2 10 10
2 45 10 15 25 25
3 S0 25 30 50 50
4 135 40 50 75 100
] 270 75 100 150 200
6% 540. 150 200 300 400
7t 810 — 300 600 600
8f 1215 — 450 800 Q00
9 2250 — 8OO 1600 1600
® Coil Voltage Code

The cat. no. as listed is incomplete. Select a coil voltage code from the table below to complete the cat. no. Example: Cat, No. 509-BA®-O
hecomes Cat. No. 509-BAD-G, Far other voltages, please consult your local Rockwell Automation sales office or Allen-Bradley distributor.

380- 440- | 480- 575-
400 415 460 480 550 6500

240 277 380

] 24+ | 115

Common Control=

Transformer Control

Separate Control
[without iransiormern)

B0 Hz

& Overload Relay Code

Use to order solid-state overload relay. Do not use when ordering eutectic alloy overload relay. The cal. no. as listed is incomplele.

Select an overioad relay code from page 1-169 to complete the cat. no. Example; Gat. No. 509-BAD-G becomes Cat. No. 509-BAD-A2D.

* Sizes B...8 are painted enclosures.

% Fiberglass reinforced polyester hubs are included with each starter.

1 Does not Include fine and load lugs, see page 1-122 for kits.

§ Price includes control current transformer.

+ Only available on sizes 00...5. When using 24V colls on size 4 or 5, an interposing relay may be required. See cofl VA values on page 1-139.

> When selecting a factory-instalied control cireuit transformer (see Medifications page 1-116), use the common contral cci! voltage code to denote the
transformer primary voltage. The starter coil and transformer secondary voltage will both be 120V by default. Example: Cat. No. 509-BAB-6P will have a
transformer with a 480V primary/120V secondary voltage and a 120V starter coll. If a starter coil voltage other than 120V is desired, a second coil voltage code
must be added to denote the coil/transformer secondary voltage. Example: Cat. No. 508-BABJ-6P will have a transformer with a 480V primary/24V secondary
and a 24V starter coil. '

32 This coil Is optimized for 110..,115Y, 50 Hz applications, but can be used at 120V, 60 Hz nominal.

+ This coil is optimized for 115...120V, 60 Hz applications, but can be used at 110V, 50 Hz nominal.

< This coil is optimized for 220...230V, 50 Hz applications, bul can be used at 240V, 60 Hz nominal.

4 This coil is oplimized for 230...240V, 60 Hz applications, bul can be used at 220V, 50 Hz nominal.

Accessories — page 1-121

Maodifications — page 1-116

Specifications — page 1-136

Approximate Dimensions — page 1-146, page 1-147

Visit website: www.ab.com/catal
@ A”en-Bl‘adley isit our website ab.comv/catalogs 143
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Solid-State Overload Relays

Overload Relay Code Selection
For Application on Bulletin 500 Line Starters and NEMA Pump Panels

Starters Without Overload Relays for Field Assembly of Starters Using Bulletin 592 Overload Relays + % 411

These products are intended for field installation of Bulletin 592 Eutectic, or 592 solid-state overload relays. (Select Bulletin 592 overload
relays from page 1-180...page 1-182.) They ship in a starter carton with provisions for mounting the cverload relay (includes a starter

mounting plate, screws/bolts and instructions),

Eutectic Alloy Overload Relays — Overload relay codes do not apply. Use Cat. No. as listed in product selection tables. Select heater
elements from page 1-188. Starter Cat. Nos. marked in blue with eutectic alloy overload relays are part of the AB Express Program. Starters

with solid-state overload relays are not presently part of the AB Express Program.

+ Al Sizes — No overload relay.
% Builetins 520, 522, and 523 require two overload relays.

+ Bulleting 530, 1282, and 1283 require two overload relays. When selecting the proper solig-state overload relay or heater, divide motor nameplate full load

amperes by 2.00. Use this value to select the proper averload relays.

11Bulleting 540, 1242, and 1243 have one overload relay. When selecting the proper solid-state overload relay or heater, divide motor nameplate full load amperes

by 1.73. Use this value to select the proper overload relays.

E1 Plus Solid-State Overload Relay E3 Solid-State Overload Relay: 2 Inputs/1 Output
{Selectable Class 10, 20, or 30) (Automatic/Manual Reset) For use with Bulletins 505, 505V, 506, 507, 509, 512, 512M, 513,
For use with Bulletins 505, 505V, 506, 507, 509, 512, 512M, 513, 520, 522, 523, 530, 532, 533, 540, 542, 543, 570, 572, 573, 1232X,

520, 522, 523, 530, 532, 533, 540, 542, 543, 570, 572, 573, 1232X, 1233X, 1242, 1243, 1272, 1273, 1282, and 1283.%

1233X, 1242, 1243, 1272, 1273, 1282, and 1283.4~ %

NEMA Full Lead Current
NEMA | Full Load Current Adjustment Overload Relay Code Size Adjustment Range (A)
Size Range {A) Class 20 0o 1..5
0.1...05 3...15
0.2...1.0 1...5
3...15
00 1.0...5.0 0.2
1.0...5.0 5..25
3.2...18 9...45
0.2..10 3 9...45
0.2...1.0 18,,.90
0 1 1.0..50 2B...140
1PW
1YD 1.0..50 5 60...302
3.2...16 -] 125...630
5.4..27
1 9...45 E3 Plus Solid-State Overload Relay: 4 Inputs/2 Outputs,
5 5.4, 97 Buiit-In Ground Fault Sensor, PTC Thermistor Input
2PW g...45 For use with Bulletins 505, 505V, 506, 507, 509, 512, 512M, 513,
2YD 9. .45 520, 522, 523, 530, 532, 533, 540, 542, 543, 570, 572, 573, 1232X,
9"'45 1233X, 1242, 1243, 1272, 1273, 1282, and 1283.%
3
IPw 18...90 NEMA Full Load Current
30 1590 Size Adjustment Range (A) Cverload Relay Coded
7 5 —— e . 8 %_
Do
4 %0..150 3..15
4Pw 30...150
4YD 30...150 1.5
3...15
5 c..2
5PW BD...300 5...25
SYD 9...45
6 3 9...45
6PW 120...600 AZR
6YD i 21 :...190
7+ 256..810 140
5 60...302
8+ 384...1215
9+ 800...2050 * Bulletin 520 requires two overload relay codes 1o complete the cat. no. The -
2 - el first code will denote ihe high speed overload relay and the second code
4 Bulleting 520, 522, and 523 require two overload relay codes to complete will denote the low speed overload relay.
the Cat. No. The first code will denote the high speed overtoad relay and % Rockwelt Atornation recommends using 120 or 240V AG coils on all NEMA
the second code will denote the low speed overload relay. Starters with E3 soiid-state overlead relays. When using coil voltages other
> Bullelins 530, 532, 533, 1282, and 1283 have two overload relays and than 120 or 240V AC, consutt your local Rockwell Automation distributor,

reguire two overload relay codes to complete the Cat. No. When selecting
the proper SMP overload relay, divide motor nameplate full load amperes
by 2.00. Use this value to select the proper overload relay codes.

3 Bulletins 540, 542, 543, 1242, and 1243 have one overload relay. When
selecting the proper SMP overload relay, divide motor nameplate full load
amperes by 1.73. Use this value to select the proper overload relay code,

+ These solid-state overload relays have an interposing relay with a 120V AC
coil.

§ Order by description.

@ A ” en- B ra dl ey Visit our website: www.ab.com/catalogs

Preferred availability cat. nos. are printed in bold
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INDUSTRIAL PILOT DEVICES AND CONTROLS: FOR ORDINARY LOCATION AND HAZARDOUS ENVIRONMENTS
T g
- GIOIMIY,

CONCEPES:

LR et

' ACCESSORIES |

FEATURES INCLUDE

*» Allernote action block provides push-on push-off function

Hole Plug

~* EECR clomp ring prevides guard on Hluminated push buitons
* Lock off permits podlocking operators in depressed posilion

Mechanical Interlock

Extended Clamp Ring

Description

Hole Plug

Use to close unused ;Sdnel holes. Su plied
with secling ponel goskets. Hcle plug is
INEMA 4X rated.

Gataleg

Description | Nuinbér

Mechonical Interlack | M

Use fo infelock two adjacent operators.
May clso be used to interock o two unit
maintoined /momentary assembly.

Thrust and Trim Washer

&
b
&g
a‘: .
£
- §
2 Description
| {teendedClompRng  [ECR . -
o Guarded Clear Clomp Ring ;EﬁEC_{{ :
- longe Evended Clamp Ring| [ECR * 7
E Use ECR with flush cop to offer additional prolection,
™ 1 UseEECRwih lluminoted push butons. Use LECR with
3 flush or extended cops for easier access o
|  bution than ECR.
%¢| Lamp Removal Tool
ge
B
/
\

[ srseommEc
i FYWITCHES

LRSS

Description

lamp Removol Tool

Used 1o focilifote the removal of lamps parfic-
larly in iluminaled push bution and pushriotest
operators

Description

Anti-Rotation Washer far

J0MM Produdl

Anfitoiation device for use with 30MM push-
butions, selector switches and pilot lights.
Provides additional profection from rofation.

Clamp Ring Wrench

3
u.
W
,&.
[T
h
M
R

Reset Push Button

Ports

Deseription 1 juded

Reset Pushbutton [Nene

Reset Pushbution | 2 Bolls ( ‘

Ress! Pushbuton [Washer Set

Reset Pushboution | 13/4, 3

Bots orby {1 /420 % 1 3/4" & 3)

Washer Sel |None

Unil mounts in stondard 1 13/64" hole and
accepls either 20 hex head bolls or 20
thread rod o provide adjustable extension.
Universal styles include two bolts to cover 1"
fo 3" space from cover fo overload resef rod.
Other boll lenghs available upen requesl.

Alternate Action Block

Description N
Clamp Ring Wrench | CRW'

To simplify fightening and loosening of
slondard and aluminum  13/8" oclagonal
clomp ring.

Tardlog

Description Number |

Allemole Aclion Block AABEM

Block mounts in posilion of a standard coniact
block lo provide cllemale confact acfion
[pushon pushoffl.  May be used with any
push bution or illuminated push bution opere-
for. Should be used with early meke contact
blocks {CBEM] only.

Lock Off VAﬂ‘uchmeni

LOAFC

Use With Cata
Standard Exlended Cap LOAX
Siondard Mushroom Cap | LOAM
PPMC of PXMC Cop | LOAP |
Mainlained Pushbullons | PPGD

All Products lOAFC




Industrial Control Transformers

sSoLAS

fhe SBE -- Encapsulated Series

The SBE Encapsufated industrial control transformers
are epoxy encapsulated to seal the transformer windings
against moisture, dirt and industrial contaminants.

Extra deep, molded terminal barriers reduce the chance
of electrical failure as the result of arcing or frayed lead
wires, The rugged construction and proven reliability of
the SBE design is uniguely suited for all industriai
environments.

Features

50 - 1000 VA, 50/60 Hz — suitable for world wide
applications.

Interleaved copper windings reduce PR losses
and maximize efficiency.

55°C Rise, 105°C insulation system to minimize heat.

Epoxy encapsulated to protect cores and coils against
moisture, dirt, and other contaminants.

Meets or Exceeds NEMA Standard ST 1 and ANS|
C89.1 for load inrush capability.

area and improved conductivity.

1+ Heavy gauge steel mounting plate.

* Mounting dimensions are compatible with similar con-
trol transformers.

« Secondary fuse holders (FB2X) inclfuded for 13/32 x

1- 1/2 cartridges (fuses not included).

Integrally molded, flame retardant (IEC 707 / ISO Class
1210) Terminal Blocks provide greater terminal contact

HEVI-DUTY

Related Products
* Linear Power Supplies
« DIN Rail DC Power Supplies
» Censtant Voltage Transformers
= Line Reactors

SBE Mounting

Profiles

MIG Wi

!'—MTG W2—1

~

X T |
MIG

» Factory-installed fuse holders are available (See TOP Dl MIG
WA & WB opftions). Slot 81— I 02
1 |
+ 10 + 2 year warranty. o oS
Slot §2 —
. Mounting Dimensions
Accessories
7 - {HeEe
FEP Primary "CC" Rejeclion Type Fuse Holder
(Finger Safe covers not available) g E:::j
FB2 Secondary Fuse Holder only {(Glass or Ceramic, %" x 134" fuse),
Yl
Secondary Fuse Holder only {Midget Cartridge Type, o
FB2X 13/32" x 1%" fuse). |5 °ﬁﬁ ﬁ
FBPC1 | Primary "CC" Rejection Type Fuse Holder and Finger Safe Gover Kit i : i W
P20 1EC Touchproof Cover Kit )
Profile Top View
SBEDIN 1EC Fuse Holder Adaptor Kit
WAEWB Factory installed Fuse Holder

128

Visit our website at www.solaheviduty.com or

contact Technical Services at (800) 3774384 with any questions.




Industrial Control Transformers

f\/\)BE Encapsulated Series Selection Tables

Group 2 -

220 x 440 Volt Primary, 110 VoIt Secondary, 50/60 Hz
230 x 460 VoIt Primary, 115 VoIt Secondary, 50/60 Hz
240 x 480 Volt Primary, 120 Volt Secondary, 60 Hz

Note: Includes FB2X Secondary fuse holder.

7 e
: e ) 57
50 £050 272 3.01 389 251/NA | 202/NA | 20x.337.20% 33
75 E075 2.96 3.9 436 | 281/250 | 210/NA | 20x.50/.20% 50
o | Ef0p | 29 | aas 461 | 2814250 | 237/NA | .20x.50/.20% .50
150 [(E150 ) 380 45 448 | 374/312 | 256/2.87 | .20x .65/ .20% 33
200 | ~eree= | 389 45 478 | 3747342 | 28713148 | 20% .85/ 20x 33
280 | E280 3.89 45 521 | 374/312 | 3.28/361 | 20x.65/.20% 33
300 | E300 453 | 525 508 | 4.38/375 | 310/NA | 31xT71/31x 71 10 120V .
350 | E380 453 5.25 553 | 4.38/375 | 354/NA | 31x71/31x T 13 )
so0 | ES500 453 | 525 631 | 4.38/375 | 433/NA | 31x.85/.31x .85 17 x1
750 | E7850 656 | 638 693 | 532/437 | 425/575 | 31x.85/31x 85 25
1000 | =100 556 | 638 738 | 532/437 | 468/6.18 | 31x.85/.31x.85 3z

Group 2A —  Factory installed Primary Fuse Holder Class “CC” and

Secondary Fuse Holder (Glass or Ceramic, %" x 1%4" fuse type).

50 EOS0WVWA 4.18 3.01 399 251 fNA 202/ NA 20% 331.20x 33

.1 75 EQ75WA 4.41 339 436 2811250 2101 NA J20x 50/.20x .50
( 100 E100WA, 4.41 338 4,61 2811250 237 I NA 20x .507.20x .50
\\‘-- 1 150 E150VVA 5.36 45 4,48 3.7413142 2561287 20x 65/.20x% .33
200 E200WVWA 5.36 45 4,789 3747312 28771318 20% .65/7.20x .33

250 E250WA, 5.36 45 521 3741312 3.29/ 361 20x B85/ .20x .33

oo E300VVA, 599 £5.25 5.09 4.3873.75 3.10 7 NA 3tx.71/31x. 7

350 E350WA 5.99 5.25 5.53 4387375 .54/ NA IMx 7113171

500 ESHVVA 599 525 6.31 43871375 433/ NA M xBE/31x .85

750 E750WA 7.01 538 6.93 5.3274.37 4251575 31 x.B5/31x.85

] 1000 E£1000WA 7.01 6.38 7.36 5.32§4.37 4687/6.18 B31x.B5}'31x.85 34

Note: Includes Finger Safe covers.

Group 2B -  Factory installed Primary Fuse Holder Class “CC” and

Secondary Fuse Holder (Midget Cartridge, 13/32” x 14" fuse type).

T Ok {0 H gL 2 B ST

50 £050WE 4.18 3.0 3.99 2.51/NA 2021 NA 2033720233 3
75 EQTSWEB 441 3.39 4.36 2.81/2.50 210/ NA 20 .50/.20x .50 4
100 E100vWE 4.41 339 4.61 2.81/2.50 2.371NA 20 .50/.20 % 50 B
150 E150WE 5.36 4.5 448 3741342 2561287 20x% 65/.20x .33 71
200 E200WB 536 4.5 479 3.74/3.12 2871318 | .20x.65/.20%.33 10
250 E250WE 5.36 4.5 521 3.1413.142 3.29/3861 20% B5/.20 % .33 15
300 E300WB 5.99 525 5.09 4.38/3.75 310/ NA B x 71731 x.71 13
350 E350WB 5.99 5.25 5.53 4.38/375 3.54 { NA BMx 71131 x71 15
500 ES00WB 5.99 5.25 6.31 4384375 4,33 NA 31x.85/.31x .85 3o
750 E750WB 7.0 6.38 6.93 5.32/4.37 4251875 | 31 x.B5/.31x .85 30

E1000WB 7.0 6.38 7.36 5,32/4.37 468/6.18 | .31 x.B5/.31x.85 34

C 1000
Jote; Includes Finger Safe covers.
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CCMR Series POWR-PRO® CC Fuses Z4 Littettuse

600 VAC = Dual-Element, Time-Delay » 2/10 — 60 Amperes POVUR-GARD™ Progucts

SPECIFICATIONS

Voltage Ratings: AC: 600 \Velts
DC: 250 Volts (CCMR 2/10 — 2A)
(CCMR 4 1/2 — 104)
(CCMR 35 — B60A}
300 Volts (CCMR 2 1/4 — 4A)
500 Volts (CCMR 12 — 30A)
Interrupting Ratings:AC: 200,000 amperes rms symmietricat
300,000 amperes rms-symmetrical
(Littelfuse self-certified)
DC: 20,000 amperes
Ampere Range: 2/10 — 60 amperes

Approvals: AC: Standard 2484, Class CC n
UL Listed 2110 — 30 amps (File No: E31895) -
Standard 248, Class CD s
UL Listed 35 — 60 amps (File Na: E7151f1) o
CSA Cerlified 2/10 — 60 amps 7
(File Mo: LR298B2)

‘ DC: Littelfuse self-certified
- AMPERE RATINGS ,
Ho 1 2 3% 64 12

¢""‘i¢i;._‘

Eé_éé‘?ﬁii—'l A

t1gpe

U 1% 2w 4 7 15
Y. M 2% A% THE ATH
G) % 2% s 8 20
#o 1%o 3 5% 9 25
%, 1% 3% 6 10 30

Example part number {series & amperage} CCMR 40

RECOMMENDED FUSE BLOCKS

LB003CC series (CCMR 2/10 — 30A)

L60060C series {CCMR 35 — GOA)
Refer to Fuse Block section of this catalog for additional
infermation.

For space-saving protection of motor circuits up to 40 HP*, we = APPLICATIONS
recommend Littelfuse POWR-PRO® CCMR series fuses. o £ ] it
; ) : : CGMR series fuses. are specifically designed towi
These fuses are the only true dual-elernent, time-delay fuses

in a package this small that are specifically engineered for ‘sustalned startlng currents of smalt moters
motor branch circuit protection. They provide Type 2 protes- -
tion (no damage) to hoth NEMA-rated and the more sensitive
IEC (International Electrotechnical Cammission) type motor
circuit components.

Because CCMR fuses are the most current limiting rating for - 3
rating, and because their time-delay characteristics permit the . FEATURES/BENEFITS

use of smalier fuse ratings in motor cireuits than would be : _

possible with fast-acting fuses, CCMR fuses provide superior ™ " Dpace —Sc?r\élurl]tg;roteggr?tﬁ:; f;g%g'ggf;
_short-circuit protection. Furthermore, they provide this o A LR.in a package this small

Superior protection in a fraclion of the space required by othef

fuse classes. For example, when 600V three-pole, 30 ampére '
' Class R fuse blocks are replaced by Litlelfuse Class CC fuse

-=ngeral purpose circuits up fo B0 amps

by heatn‘nvg ang H‘légrietlc\ Ffecis

-blocks, mounting space requirements may be reduced 70% sfops damaging. short-circuit cuments faster than. arIY-‘.

* or more. This is especially important when a panel contains mechanical protective device. L
control devices for many motors, u-Excellent time delay — Eliminates needless-downtime
In additien to the UL Listed smaller sizes, Littelfuse CCMR caused by-power surges or equipment demands .
series fuses are now available in larger sizes — from 3510 60 .~ permits selection of fuse sizes closer to actual 'Ioad :
amperes! No other fuse is available with this current eanditions — provides better protection. S
carrying capacity in a package this small. As a matter of  u 300KA Interrupting Rating — Littelfuse self-cemﬁed 16
fact, the 60 ampere CCMR fuse is the smallest 60A fuse 300 000 amperes as standard. Meets future trend ‘tg} ;
available which is rated at 600 volts. higher available short circuit cutrents. K

*Consult the Motor Protection Tables in the Fuseclogy section for
-spedific motor sizing information

18




Littelfuse

Axial Lead and Cartridge Fuses

@ vid

250 VOIt Slo-Blo® Type Fuse FLM Series @ @ arL -

ELECTRICAL CHARACTERISTICS:

O

%ofAmpere Opening
135% | 1 hour, Maximum i
| 32110-30 12 seconds, Minimum f
L. 200% i 03 5 seconds, Minimum ;
AGENCY APPROVALS: Listed by Underwriters Laboratories
and Certified by CSA.
INTERRUPTING RATING: 10,000 amperes at 250 VAC.
FUSES TO MIL SPEC: See F09B type in Military Section.
PATENTED
ORDERING INFORMATION:
" cartridge | | Nomina!
Catalog ! Ampere AC Veltage Resistance
Number . _Rating : Rating Cold Ohms
FLM 110 * 100 . 25 - ! 1880
FLM 15/100 A50 250 87.0 38.1
FLM240 : 200 | 250 . 35109 ' (1.50" ' ——| - e
FEM14 | 250 ¢ 250 5.413 | I {4067
. FLM3/10 | 300 250 3.79
FLM 4110 | 400 250 : 210 ‘ ]
~~J  FLM1/2 P50 250 1.54
( I FLM6M0 ¢ 600 | 250 i 1.024
_.< FLMBMO @ 800 250 ' 623
FLM 1 1 250 395
1 H
E::m ”: 11'_12255 ggg ggg Average Time Current Curves
FLM 145 i 1.4 250 .253 .
W 1.5 250 ! 219 =8 .
m .18 250 | 184 25 %
STEL P18 250 162 1800 frcdp
FLM 2 ; 2 250 | 125 o
FLM 2 . 225 250 | 102 ke
FLM 2 i 25 250 | .0904 Tt
FLM 2% ;28 250 i 0735 “ \
FLM 3 : 3 250 : .0700 100 At
FLM 3% © 32 250 : .0578 o [t L R
FLM 3'% ¢ 35 250 .0517
FLM 4 ; 4 250 .0426
FLM 41 .45 250 0360 :
FLM 5 5 250 ! 0413 10 Ll
FLM 5% : 5.6 250 ; .0326 RjEsE
FLM & B 250 0280 »
FLM &Y. 1 8.25 250 0277 z
FLM 7 i 7 250 02133 2
FLM 8 ? 8 250 01247 3,
FLM 9 ‘ 9 250 01066 z
FLM 10 ; 10 250 00903 u
FLM 12 ; 12 250 00668 = :
FLM 15 ; 15 250 .00530 3
FLM 20 : 20 250 00385
FLM 25 ; 25 250 00275 0.1}
FLM 30 L3 250 i .00226 : :
L 001l
0.1

CURRENT IN AMPERES

www. littelfuse.com




IDEC RH Series Relays & Sockets

RH Series Compact Power Relays

An
SPDT through 4PDT, 10A contacts

e - Compact power type relays

; The RH series are miniature power relays with a large capacity. The RH relays feature

@ 10A contact capacity as large as the RR series but in a miniature package. The compact

@ siz saves space.

Z

% ®

s & & C€

£ Part Number Selection
5 B

g

&

2

ACBY, AC12V, AG24V, ACT10V, AC120V,
= AC220V, AG240V DCBY, DC12v, D24V,
s 1048V, DCTIOV

: DCGY, DC12V.-DC24Y, DCABY, DC110V

| DC12V, DC24V. DCABY, DLV

; ACEV, AC12Y, AC24V, AC110V, AC120V,
iy ACZ20V, AC240V DCGV, DC12V, DC24V,
DC48v, DC110V

53 DCBY, DC124, LC24Y, DCABY, NGOV

Terminal Blacks

1. *Carries no UL recognition mark. - "
2. PCB terminal relays are designed to mount directly to @ circuit board without any sockel. Ordering Information
When ordering, specify the Part Ne. and coil voltage code:

(example) RH3B-U | AC120V|
.
Part Ne. oil Voltage Code

“Cirewit Breakers

www.idec.com




Relays & Sockets RH Series

DEC

Suckets for Blade Terminal Madels)

SH1B-05C

2ty
{5

RH1B
RH2B
RH3B
AH4B

RH1B, RH2B, AH3B, RH4B SFA-302?

SFA-307°

. RHIB, RHZB, RH3B, RH4B

maximem

/TN 00

\\‘A//J 0

USA: 800-262-iDEC Canada: 888-317-IDEC

A

1. DIN Rail maunt
socket comes with
two horseshpe
clips, Do not use
unless you plan to
insert pullover wire
5pring. Replacement
harseshoe clip part
number is Y778-011.

2. Must use horseshoe chip
when mounting in DIN
mount socked. Replacemant
horseshoe clip part number is
Y778.011.

3. Two required per relay.

80%
maximum

Standard coil voltages
arg in BOLD,

127
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Temperature Switch Relay
SPM-120-ACA/-ADA

CNEU S

OPERATION

The non-volatile latching temperature switch refay monitors a normally-
closed-low temperature switch. It incorporates a bistable relay that
retains its state during power failures. LEDs indicate the status of the
relay, and connections for an external reset button are provided for
manual controt. The reset inputs of multiple units may be connected to
a single push button as long as proper polarity is observed when making
the connections. Under normal conditions the temperature switch is
closed and the relay is de-energized. When the temperature switch
opens, the relay energizes and latches on until the temperature switch
recloses and the reset button is pressed. The unit will function properly
with zero to 2k (2 of resistance in series with the temperature switch,

SPECIFICATIONS
SUPPLY VOLTAGE:

120 VAC, 50/60 Hz

TEMPERATURE SWITCH

Voltage:
Current;

CONTACT RATING
SPM-120-ACA:
SPM-120-ADA:

POWER
CONSUMPTION:

TEMPERATURES
Operate:
Storage:

RESPONSE TIMES
Operaie:
Release:

LIFE EXPECTANCY
Mechanical:
Electrical;

DUTY CYCLE:

INDICATORS
SPM-120-ACA:

SPM-120-ADA:
PACKAGE:

12VDC
2 mA max.

SPDT, 10 A @ 250 VAC, Resistive, 360 VA Ind.
DPDT, 10 A @ 250 VAC, Resistive, 360 VA Ind.

2VA

-4% 10 131°F (-20° to +55°C)
-40° to 185°F (-40" to +85°C)

10 ms (approximately)
1 sec (approximately)

30 Million Cperations
50,000 Operations @ Rated Load

Continuous

Green LED illuminates under normal conditions
Red LED illuminates under fault conditions

None
11-Pin Plug-In extended "A” style enclostre

DIMENSIONS
INCHES
ACA
and
ADA
360"

WIRING ADA
RESET

BUTTON
+

A\O
LiUPPLY N
VL TAGE

RB-11/PF113A

ACA

RESET
BUTTON

*gi)
306

L rjuppl_v

VOLTAGE
RB-11/PF113A

ORDER INFORMATION

SPM-120-ADA

www.automatictiming.com
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News/New EL-F] Shaft Power Monitor

NEW! Emotron EL-FI M20 Shaft Power

(/\ Monitor

Protection for machines and processes.

EL-F1 M20
prevents

break downs by
supervising the
motor load (shaft
power
measurement).
Qver- and
underload is
detected before
the motor is
damaged.

Improved Control and Protection

The EL-FI M20 replaces the EL-FI DLM with updated and improved
possibilities to supervise and protect machines and pumps. As the
EL-FI DLM, the EL-FI M20 uses the motor as a sensor. Over- and
underioad is detected as the instantaneous shaft power is
supervised by measuring the input power and by calculating the
motor power losses with an unique algorithm. The value of the
real motor shaft power is indicated in the display in % of rated
power, kW or HP.

The principle of measuring the instantaneous shaft power is
calculated according to @ unique method developed by Emotran.

Preventive Measures

As other load monitors from Emeotron is the EL-FI M20 used as a
preventive measure. By supervising the equipment can expensive
repairs be avoided and loss of vatuable production time be
prevented.

Easy Installation

The installationen is simple. The Auto Set function can
automatically set the alarm levels. Press the Auto Set key during
normal work load and in three seconds are the appropriate levels
set. In addition to the fast and easy set of alarm levels is the need
for mecanical safety devices, external transmitters and cabling
minimized. The cost of installation and maintenance is hereby
decreased.

The preduct can be installed on both new and older equipment.

Page 1 of 1




Connection of the Emotron EL-FI M20

- :Maxl.zAwVAC .

The Ematron EL-FI M20 is easily installed in Ihe miotor Connection example.
contactor cabingl. ‘

Technical Data

Dimensions/Weight (WxHxD) 45x90x115mm (1.77”x3.54"x4.53")/0,3kg (10. 502)
Protection class/Mounting IP20/NEMA 1/35 mm DIN-rail 46277

N Power consumption/Fuse Max 6VA/max 10Amp
( \\J Supply Voltage 1:x100-240 or 3x100-240 (optional)
7 3x380-500, 525-600, 600-6%0 VAC +/-10%
Frequency 50 or 60Hz
Relay output Main Alarm Relay R1, Pre-Alarm Relay R2
5A/240VAC Resistive, 1,5A/240VAC Pilot duty/AC12
Analogue Qutput 0-20, 4-20, 20-0 or 20-4 mA, Scalable analogue signal
Max load 500 ohm
Current Input Up to 100Amp with current transformer CTMO010,

CTMO025, CTMO50 or CTM100 (over 100Amp
CTMO10 + additional standard current transformer)

Digital input External Auto Set, Reset or Blocking Alarm (optional)
Max 240VAC or 48VDC, High: >24VAC/DC,
Low<1VAC/DC

Approved CE (up to 690VAC) and cUL (up to 600VAC)

Emotron is developing and supplying equipment for
control and protection of industrial processes and
machines driven by electrical motors, featuring the
followi d :

ollowing product groups Box 22225

- follow _
(/@ Shaft power monitors SE-250 24 Helsingborg, Sweden

/ " Softstarters Phone +46 42 16 99 00, fax +46 42 16 99 49
= Frequency inverters

+ Custom designed drives and power electronics www.emoiron.com

Head office: Emotiron AB

01-2577-01 2 EL-FI M20
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Ilet  switches and Pilot Devices
HW Series Oiltight Switches and Pilot Devices @& 7/8" (22mm)

Flush

Extended ‘

40mm Mushroom

Dome Lens

Flush Lens

Flush

Extended

Extended/Shroud

Push—Pull,

Knab Operator

Selection Guide

HWIM

Appearance &
i Sguare Flush HW1R
: 3 Jumbo Pushlock
' Turn Reset
Square Hush 40mm Mushroom .
lluminated
Square Extended ;
: Unibody E-Stop
Square Extended i
Jumbo Mushroom
liluminated
Unibody E-Stap
See Page A-77 A-84 A-87 A-75 A-91, A-95, A-98 | A-110 and A-108
HWIR
: Selector Pushbutton
Selector Switches z ot
Non-iluminated: ltuminated * Modular or Unibody | = Non-llluminated . %n%(ﬁg:ﬁ; selegtor
0 T «Momentary Pilat Lights Plﬁ:hbuttons: . ]hlllom]liumg]ated . :_I:Ean/]Imate% v
erator Types | oo . * Momentary * llluminate . ncandescent
p Yp Maintained LED/Incandescent | , ppoicroiood {unibody onty} +2,3, 4, 5- position m\gf:&”ever
» LED/Incandescent : (key &illum. 2013 | 5 o ociion
{allunits meet EN41B)]  position only] . Maintapined or
Spring return
Medular: Modular: &ﬂgdﬁlgr:ND Modular:
{NO, NC, NO, NC, ND-EM, , NC, ND-EM, ND, NC, NO-EM,
Contact NO-EM, NC-LB — NCLB 2NO, INOAING 1 ey g NC-LB

Configuration

{maximum E can-

{maximum 6 con-

{Unibody)

{maximum 6 con-

{maximum 6 con-

tacts) tacts) tacts) tacts)
Electrical . - .
Reliability MTBF < 1 fault in 10 million operation cycles {3V DG, 5mA}
Mechanical Momentary Pushbuttons: 5,000,000 operations minimum {900 operations per Rour)
Life All other switches: 500,000

HWIR: IP65, IP20

1PB5 (from front of the panel), :
Degree of P20 {type HW-F contact blocks) {conforming to IEC60529) NEMA1, 2,3, 3R, 35,
Protection NEMA Type 1,2,3, 3R, 35, 4,4X, 5, 12, 13 {conforming to NEMA ICS-110) A 6D P20
Termination M3.5 screw terminals {fingersafe/spring-up/exposed screw) with captive sems plate
Anprovals Registration No. R9551089 (E-stops)

PP File No. EG8961 s B File No. LR92374 Registration No. J9551458 (all other switches)
A Registration No. J9650511 (Pilot Lights}
TV Rheinland
www.idec.com USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC A-7




Idﬂﬂ Oiltight Switches and Pilot Devices 1IW Series: 7/8" (22mm)

(\\ N Pilot Lights (Assembled)

Part Numbers: LED Pilot Lights -

Round Flush Full Voltage HW1P-1FOD-@2-3
e

120v HW1P-1FH2D-3
Transfarmer 240V HWIP-1FMA4D-@
480v HWIP-1FT8D-@

Square Flush Full Voltage HW2P-1FOD-@-@

120¢ HW2P-1FH2D-@
Transformer 2407 HW2P-1FM4D-@
480V HW2P-1FT80-@

Dome Full Voltage HW1P-2FOD-@-®

120V HWIP-2FH20-@
Transformer 240V HWIP-2FM4D-&
: 480V HW1P-2FT8D-@

2. Other voltages available, contact IDEC for details.
3. For nameplates and accessories,see page A-89.
4. For dimensions, see page A-92.

W 1. In place of @, specify the Lens/LED color code, in place of Dspecify the full voliage code from table below.

Part Numbers: Incandescent Pilot Lights

( \'] Round Flush { Full Voltage HW1P-1F0-@-@

120¢ HW1P-1FH2-@
Transformer 240V HW1P-1FMA-@
480V HW1P-1FT8-@

Square Flush Full Voltage HW2P1F0-@-3

120V HW2P-1FH2-@
Transformer 240V HW2P-1FM3-@
480V HW2P-1FT8-@

Full Voltage HW1P-2F3-@-G

120V HWEP-2FH2-@
Transformer 240V HW1P-2FM3-@
480v HWIP-2FTE-D

r

1. In place of @, specify the lens color codz, in place of @ specify the full voltage code. from lables below.
2. Other voltages available, contact IDEC for details.

@ Lens/LED Color Code @ Full Voltage Code
Calsr_— Code [ nsandoscent |

Amber A 6=6VDC & =GV AC/DC
Green (?\ 12=12VAC/DC | 12=12V AC/DC
Red \ B } 24 =24V AC/DC | 24=24V AC/DC
Bfue* oo @mv AC* —
White w ) g 150 Ta Tist price for 20V LED.

C \ Yellow!

S *Blug [ELs are avallable in 28V only. Add $10.00 to

list far blue.

Yellow available in LED anly.

USA: (800) 262-4332  or (408) 747-0550, Western Canada: (888) 578-9988 or Eastern Canada (888) 317-4332 A-63
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IdBl: Oiltight Switches and Pilot Devices

.- Transformer® - -

TWTD Series: 30mm

E-Stops (Sub-Assembled)

Operator

Button/Lens = . Complete Part

£55 3

*Not required for full voltage units {full voltage clips used instead).

Part Numbers: Operators

@ 40mm Pushlock
Turn Reset AVD-300
llluminated
@ 40mm
Pushlock Turn AVLD3-0600N
Reset
@ 40rmm Push-Pull AYD-3100
AYLD-0600
flluminated &
40mm Push-Pull
AYLD22TKS62-0BO1™

red insert).

w 1. *includes red lens (40mm mushroom with

Part Numbers: Buttons and Lenses

@ 40mm Pushlock
Turn Reset Button
{availahle in red
only)

AVN3B-R

40mm Pushlock
Turn Reset Lens
{available in red
anly}

AVLN3LU-R

@ 40mm Push-Pull
bution

AYDIBN-@

@ 40mm Push-Pull
Lens {Incandescent
or LED)

2pos* ; AYLD3L-@

3pos AYLD2L-&

2. In place of @, specify the LED Color Code.

w . nplace of ©, specify the Button Color Code. (See table below}

3. *Not available in blue.

www.idec.com

USA: (808) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC

175}
Part Numbers: Lamps @ Button Color Code §_
Voltage | Part Number [l Cotor | Code Py
- BYACDC | LSTD-6@ __  Black B g
12VAC/DC | LSTD-1@ Green H 0
AVAC/HDC | LSID2  Red R Ro
120V AC Qsm-m@ ) Bl s )
s Memay
MOVAC | LSTOR Yellow ¥ S
Incandescent | BYACAC | 15 @ LED Color Codes &
o 1VAZOC | 1512 ]
1
i 1 0]
120VAC L-120L Braer {G \ b
1. In place of D, specify the LED color Red R
codle. N — vﬁ*m
2. The LED contains a current-limiting B_IF"B )
resistor and a protection diode. “White W(WQS—W—

Part Numbers: Contact Blocks

Description Part Number

Ali Control Units NG
BST-010 B3T-001
BST-10S BST-0015
{early make) {late hreak)

Dummy Blocks BST-D

1. Dummy blocks (no contacts) are used with an odd mumber of contact
blocks. ‘

2. Combining BST-010S and BST-0018 result in overlapping contacty
(remain on, or closed, when swiich is moved beiween two positions).

Part Numbers: Full Voltage Clips
Primary Voltage (50/60Hz)

Full Vaoltage Clips (2 reqd for each unit)

Part Number

Part Numbers: Transformers

- PrimaryVoltage Part

120v AC TWD-0126
240V AC TWD-0246
480V AC TWD-0486

W 6V secondary voltage (uses 6V lamp).

A-167




IIIH[: Oiltight Switches and Pilot Devices

Selector Switches {Assembled)

Part Numbers: 2-Position Selector Switches

Dperator Position W

Spring Return from
Right

L R

S € AN v '

IS 2

o = Part Number Part Number
1 0 X

1NO HW15-2TF10 HW1S-21TF10
2 ] 0

INO-| 1} 0 X

INC [ X 5 HW1S-2TF11 HWIS-21TF11
1 o] X

2NO 5 5 % HW1S-2TF20 HW18-21TF20

Part Numbers: 3-Position Selector Switches

- A Spring Return | Spring Return { Spring Return
Dperator Position | Maintained from Right from Leit Two-Way
™~
o L C R ; c L\I‘) K 94 L\IC)
— ] R R R R
A B AR PN g
5] H )
S = _{ Part Number Part Number | Part Number | Part Number
1 X D a i :
2NO 7 g 5 X £ HWIS-3TF2D HW18-31TF20 HW1S-32TF20 HW1S5-33TF20
1 X D 0
2NO- _
INC 2 8] 0 X HW1S-3JTF21IN1 — —
3 0 X 0

2, For nameplates, see page A-89.

W 1. Mouniing refers lo contact location on operalor. See page A-83.

3. Custom contact arrangements available. Contact IDEC jfor details.

USA: (800) 262-4332

or (408) 747-0550, Western Canada: (888) 578-9988 or Eastern Canada (888) 317-4332

HW Series: 7/8" (22mm)



Ofltight Switches and Pilot Devices

HW Series: 7/8" (22mm)

idec

Non-lluminated Pushbuttons (Assembled)
7

\

Part Numbers: Non-llluminated Pushbuttons

Momentary Maintained (Latching)
 Contaet |~
Part Number Part Number
1NO = HW1B-A1TF10-®
INC HW1B-M1F31-D HW1B-ATF01-O
TND-INC = HWI1B-ATF11-O
2ND HW1B-M1F20-O HW1B-A1F20-©
2NC HWI1B-M1F02-O HW1B-A1FDZ2-
2N0-2NC HWI1B-M1F22-@ HW1B-AtF22-®
Extended IND HW1B-M2F10-D HW1B-AZF1D-®
INC HW1B-M2F01-D HWI1B-AZFD1-@
TND-INC HW1B-M2F11-@ HWI1B-A2F11-@
2NO HW1B-M2F20-@ HWI1B-A2F20-@
2NC HW1B-M2F02-© HW1B-A2F02-@
2ND-2NC | HWIB-M2F22-0 HW1B-A2F22-®
TNO HW1B-M3F10-@ HWIB-A3F10-@
NG HW1B-M3F01-O@ HWIB-A3F01-@
TND-1NC HW1B-M3F11-@ HWIB-A3F11-@
2N0 HW1B-M3F20-@ HW1B-A3F20-®
2NG HW1B-M3F02-@ HW1B-A3FI2-@
2NO-2NC HW1B-M3F22-® HWI1B-A3F22-0)
Mushroom 3-9/16" (40mm;} 1ND HW1B-MaF10-O HW1B-A4F10-@
i NG HW1B-M4F01-O RW1B-A4FD1-Q
IND-INC HWIB-MAF11-© HW1B-A4Fi1-@
2NQ HWIB-M4F20-0 HW1B-A4F20-0
2NGC HW1B-MA4F02-® HW1B-A4F02-O
2ND-2NC | HWIB-M4F22-® HW1B-AF22-0
Square Flush 1ND HW2B-MTF10-® HW2B-ATF10-®
INC HW2B-M1F1-@ HW2B-ATFD1-O
1ND-INC HW2B-MIF11-@ HW2B-A1F11-O
ZND HW2B-M1F20-@ HW2B-A1F28-0
2NC HW?2B-MI1F02- HW2B-ATF02-®@
| 2ND-2NC HW2B-M1F22-0 HW2B-A1F22-0
Square Extended TND HW2B-M2F10-O HW2B-A2F10-®
1NC HW2B-M2F01-@ HW2B-A2F01-@
1NQ-1NC HW2B-M2F11-@ HW2B-A2F11-@
INO HW2B-M2F20-O HW2B-A2F20-®
INC HW2B-M2F02-D HW2B-A2F02-®
. 2NO-2NC HW2B-M2F22-O HW2B-A2F22-@
Jumbo Mushroom 2-3/8" (60mm) | 1Np HW1B-MSFig-@
NG HW1 B-MSFD1-O
TNO-INC HW1B-MSF11-O& _
ZND HW1B-M5F20-@
2NC HW1B-M5F02-0
2ZND-2NC HW1B-M5F22-@

2. Jumbo mushroom available only in red, green, and black.

W 1.In place of @, specify the button color code.

3. For nameplates and accessories, see page A-89.
4. For dimensions, see page A-92.
5. For sub-assembly part numbers, see next page.

r// ™

A-56

USA: (800) 262-4332

@ Button Color Code

Color Code
Black B
Blue S
Green G
Red R
Yellow ¥
White W

or (408) 747-0550, Western Canada: (888) 578-9988 or Eastern Canadn (888) 317-4332




Oiltight Switches and Pilot Devices HW Series: 7/8" (22mm) idec

(,‘\ Emergency Stop Pushbuttons {Assembled)

Part Numbers: Special Fiunction Non-llluminated Pushbuttons Part Numbers: Nameplates - -
Style | Contact | Part Number HWAY-Yeliow Plastic

1-8/16" (40mm) Push—Pull 1ND HW1B-Y2F10-0'
gl HW1B-Y2F01-0'

[EE 1NC
INO-INC | HW1B-Y2F11-®'
%ﬁg HW1B-Y2r02-
HW1B-Y2F20-0'
TNO HW1B-V3Fig-R*
1NC HW1B-V3F01-R*
1NO-TNC HW1B-V3F11-R*
7 ZNO HW1B-V3F20-R*
; 2NC HW1B-V3Fi2-R* '
Part Number
1-9/16" (40mm) Pushlock Turn Reset | ynp RElls —_
: INC ( HW1B-V4F01-o' 60mm Diameter “Emergency Stop HWAV-27T
. 1NO-TNC Engraved -
3 2ND \ T
2NC HW1B-VAF20-© 60mm Diameter Blank HWAV-0Y

HW1 B-VaF02-@'

Engraved 80mm Diameter

1_9/1 g (40mﬂ1) PUShIDCk KBV Reset NG HW1B-X4F10-R¥ Emergency Stup HWAV-527
3 INC | HWIB-XAFDI-B¥ (for jumbe mushroom use)
INO-INC | HW1IB-X4F11-R* -
IND HW1B-XAF20-R* T HWAV-27 comes engraved “Emergency
2NC HW1B-X4F02-R* Stop" as shown in drawing.
2-3/8" (60mm) Pushlock Turn Reset
m g nw:gggggg: Part Number: E-Stop Shroud
ING-INC | HWIB-V5F11-R* [ Sile | PartNumber
2NO HW1B-v5F20-R*

2NC HW1B-V5F02-R*

1-9/16" {40mm} HW3Z-K51-TK2120

Unibody Pushlock Turn Reset ING-INC | HWIE-BVAF11-R*
mg - HW1E-BV4F0Z-R*
) HWIE-8Y412-R-TK2033 % Not applicable for 60mmn wushroom.

* Available only in Red.
1 Available in red or yellow (insert color code in place of @)

Part Numbers: llluminated Unibody Emergency Stop

TND-1NC HWIE-LVaF11QD-R*-®

LED NG HWA1E-LV4F020D-B*-® @ Full Voltage Code

1 2NC{with active lamp cireuit) HW1E-TVAF020D-R-® Voltage Code

1NO-1NC (with active lamp citcuit} HWIE-TV4F110D-R*-® BVAL/DC 5
1NO-1NG HWIE-LVaF110-R*-®

ncandessant S | AWIELVIF020-R*-® VIVAG/DG 2
IND-1NC {with active lamp circuit} HWIE-TVAF110-R*-® 2VAC/DC 74
2N0 {with active lamp circuit} HWIE-TVAF020-R*-® N

1. * Available in Red only.
W 2. In place of @, specify fill voltage code.
3. With single unit construction, the positive action conlacts are integrated in the body of the switch. This provides an
extra degree of safety and reliability for critical emergency siop functions.
4. in the illuminated version, the light is independent of the switch action.
5 For nameplates and accessories, see page A-114.
6 For dimensions, see page A-117.
7. For sub-assembly part numbers, see nexi page.
8. All HW series E-stops comply with EN4 18, the IEC “E-Stop Addendum to the Low Voltage Directive,” this includes
“tamper proof™ operation wherehy a change of contact state is nof possible by “'teasing” or “floating ™ the operator. .
) 9. “Active Lamp Circuit " consists of a buift-in Normatly Open contact in series with the lamp. This allows the lomp to
ifluminate only when the button is pressed and eliminates the need for external jumpering.

O

A-80 www.ldec.com USA: (800) 262-IDEC or (408) 747-0550, Canada (888) 317-IDEC
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Standard terminal blocks

Compression clamp
€ts +r  DIN1-3

Test connecior: See Accessories section

Wire size

Spacing 6 mm + 0,05 {.238")
445 1.75"

C 153 209"

s 23 .B06"

Standard 5 mm block

Standard blocks
Grey

Blue

Crange -
Yellow

Grean_

Red

Black

While

Brown

RZRLUE R

B

Beige VO £

Blue VO &

M4/
Mae.N
‘M47e
M 4/6
M 4/6
Mave
M 476

‘M 476
‘M 46

M 4/6.V0

M 4/6.N.VD

. 010511616
- 10105001.27

i .0105061.20
L0105 200.14
- p185116.00-

entrelec

i15116.07
0125 116.01

0105 032.15:
0105031.14

‘0189 002.26

g HOEC00AE

5 Separator end section

U

parator end sectlon

9 Separatbr end sectln
? ‘I’“ﬁa zafe-r-r
et .Q!"E I':CB. :ig ;
11 Protective cover

12 O iREETRYRRY

,.»-"' 13 Test socket

1 m ed jumpe ba:'

% [with P20 protection)

Compression Salld wire | 0,2-4A mmé | 2410 AWG | 24-10 AWG
clunp Srarded wie| 0,22-4 mnP | 24104WE | 2410 AWG
Voltage
Rated - Boov GO0V B0V
Pulse 8 kv
Pollution dagree 3
Current -
Rated T 32a [ s0A [ 2sa
Wire size
Rated / Gauge F/A4 L 10 AWG 10 AWG

The use of some accesscries may decrease the blocks
voltage rating. For more information, consult us.

BJDP1 permits the interconnection with a terminal block
series "M" spacing 16 mm.
BJDP3 permits the interconnection with a ferminal block

| series "M" spacing 12 mm.

BJDP4 permits the interconnection with a terminal block
series "D" spacing 8 mm or a terminal block series *M"
spacing 8 or 10 mm.

orange
yellow
green
white
beige

arey
blue

QTEV

FEMB
FEME VO VO
FEMG VO

SCF6
SCFEVO

BJMIG (1)
1 BIMIG ()
BJMIG )

BJMIG (1

s m{g‘&%l
SR e&%‘L

" 0118 368.16
0128368.10
0103 126.16
010306221 |
0103 125.15

0103 312.20

0198 368.47

0199 302.07

0199 305.02

foTaTzesE
0114 777.24

F?ﬁ ‘

0118707.03
0128707.05
0198 707.04

kRS
0}1482505

0163 043,21
0163261.00

0176 664.01
0176 665,02
0176 666.03
0176 667.04

1:2%]
0113546.14
0113548.26
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R0 " 2500

ALUMINUWM

—————ikility Railings

The Tabco 2500 Series is a round
aesthetically pleasing rail design that
is exceptionally well suited to a wide
range of architectural applications.

Manufactured from anodized alumi- -
num and stainless steel fasteners, Tabco
#2500 railings provide strength, attrac-
tive appearance, and versatility that
make the system adaptabie to any
project without welding or custom fab-
rication. J

The Tabco #2500 écn be preassem-
bled. in 24 f. maximum lengths or
shipped to the job site sub-assembiled
with post pre-fabricated with stock
lengths of material fo be field assembled
and installed in one quick, easy process.

Take a good look at our system. For

. quality and peirformance nothing else

compares with The Tabco 2500 Series. It
is truly an exceptional railing value.
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NICAL ALUMINUM SYSTEM
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TYPICAL NOTES _

1)  ALL"S" PLATE SHALL BE:
a) 4"“S"PLATE
b.) SHIPPED LOOSE IN 24-0" STOCK LENGTH. FOR FIELD
CUTTING AND DRILLING AS REQ'D.
c.) FIELD ATTACH TO POST.
2)  ALWAYS INSTALL RIVETS W/BUTTON HEAD TOWARDS: WALKING

SURFACE.
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Aluminum Rectanguiar, | Bar and LEBAR.
SG Series - 5G! Series - SGLIi Series

A type of pressure locked grating made by permanently attaching cross bars to
bearing bars through a pressure applied swaging process. Bearing bars are ei-
ther rectangular or “I”” shaped and range in size from 1 through 21/7". Both
Rectanguiar Bar and I-Bar are offered in 13/16” and '/1¢” spacings, as well as
ADA (July 1991) compliant spacings. Cross bars are available on 4" and 2" cen-
ters. A serrated surface (rectangular bar) or striated surface(l-Bar) is available
for skid resistance.

Aluminum Flush Top - sGF series

A type of pressure locked grating in which the cross bars are in the same yAane rel-
ative to the top surface of the grating. Bearing bar sizes range from 1°)04"

through 24" x #s" in 4" increments. Bearing bar spacing of 1%¢", %5, b
c.c. and cross bar spacing of 4™ or 2" are available. Where skid regfStance is desired,
a serrated surface can be provided. ALUMINUM FLUSH TO,
available in spacings which provide a 44" or 4" opening in gfiformance with
provisions of the Americans With Disabilities Act (July #991) for grating products.

- ADT Series

ereby bearing bars and cross bars are preci-
Ate fashion, and hydraulically pressed together
ars range from 17 x ¥/s" through 242" % ¥16” in /4"
o5 for Aluminum Dove Tail include the standards, as
91) compliant spacings. Many engineers prefer the bi-
t look and feel of Aluminum Dove Tail grating.

Aluminum Dove T

type of pressure locked gratin
sionslotted, assembled in egg-
a parel grid. Beari
. Grating spag

minum Rive d - AR series

bines straight bearing bars and bent con-
ct points. Riveted grating, although

is still the choice of many engi-
ular sizes and spacings of riv-
ith an emphasis on quality and

A type of aluminum grating which
necting bars riveted together at their ¢
being the oldest style of industrial footwa
neers due to its reliability and durability. All
eted grating are manufactured by Ohio Gratings
service. ‘

Aluminum Plank

A type of aluminum grating which is available in 6” wide sections)
ptain sided or interlocking. Plank can be provided in sections up to
length, or fabricated per plans and specs. Plank grating is available unpiqched

as an economical and structurally superior substitute for aluminum checkerMate,

or with a variety of punch/pattemns.

www.ohiogratings.com




SGI series

PRODUCT SPECIFICATION GUIDE

How ta Specify:

The information below provides
a specification format for ar-
chitectural and engineering
specification sections
that, when applied, will
be consistent with the
Three-Pari Section For-
mat for Construction
Specifications Canada (CSC)
and the Technical Documents Com-
mittee of Construction Specifications Institute
(CSl) for specifications serving the construe-
tion industry. These specifications are in-
tended for us¢ as a guide spec for architects
and engineers, and may need to be altered or
maodified to fil the spedific conditions of the ap-
plication in question.

1%h¢” centers, (Note: other spacings may be
specified at the discretion of the archi-
tect /engineer.)

3. Cross Bars:

5% Locked at right
angles 1o bearing
bars at a maxi-

mum of 4" on cen-

ter. (Note: 27 cross
bar centers may be
specified at the discre-
tion of the architect fen-
gineer.}
4. Surface: Flanges to
have a striated surface,

5. Loading: Grating te carry a pedestrian loading
equal to a unifarm load of 100# per square foot
over the required clear span with deflection not to
exceed 'a". (Note: alternate loading requirements
may be specified at the discretion of the architect

fengineer.)

6. Finish: Mill finished.

7. Fabrication and Tolerances: in accordance
with the NAAMM Metal Bar Grating Manual.

7-5Gl-4

PART 1: GENERAL...

1.1 Scope
The contractor shall provide all labor, materi-
als, equipment and incidentals as shown,
specified and required to furnish and install
graling, stair treads and frames.

. PART 3: EXECUTION...
1.2 Quality Assurance
A.1. Comply with applicable provisions and
recommendations of the following: NAAMM
Metal Bar Grating Manual designated
ANSHNAAMM MBG 531 (Aluminum and
Light Duty Steel and Stainless Steel Grating)
and MBG 532 (Heavy Duty Stesl Grating).
2. Aluminum: ASTM B221, Aluminum Alloy,
Extruded Bars, Rods, Wire, Shapes and Tub-

ing.

3.1 Installation

A. Prior to grating installation, contractor shall in-
spect supports for correcl size, layout and align-
raent. Any inconsistencies between contract
drawings and supporiing structure deemed detri-
mental to grating placement shalf be reported in
writing to the architect or owner’s agent prior to
greling placarment.

B. Install grating in accordance with shop draw-
ings and standard installation clearances as rec-
ommended by the NAAMM Metal Bar Grating
Manual.

B.1. Take field measurements prior to prepa-
ration of shop drawings and fabrication where
required, to ensure proper fitting of the work.

1.3 Submiftals

A. The contractor shall submit for approval
shap drawings for the fabrication and erection
of all work. Include plans, elevations, and de-
tails of sections and connections. Show type
and location of all fasteners.

B. The contractor shall submit the manufac-
turer's specifications, ioad tables, anchor de-
tails and standard installation details.

C. Cuiting, Fitting and Placement.

1. Perform all cutting and fitting required for in-
stallation. Grating shall be placed such that
cross bars align.

2. Wherever graling is pierced by pipes, ducts
and structural members, cut openings neatly
and accurately o size and weld a rectangular
band bar of the same height and material as
bearing bars.

PART 2: PRODUCT...

ina: Alu- Where economy is 8 major consideration, the I-Bar
:r;ir?Jrar}lﬂgB‘aj:lgGl SG/ Series offers a popular and reasonably priced
Series by Ohi alternative to reclangular bar grating. Exiruded -Bar
eries by Unio sections have the sams load camying capacity with

Gratings, Inc., or
approved equal.
2. Bearing Bars:
I-Bar section s ]
with 14" flanges  |Eietia s s e
on a maximum of eI W LGETI §if A

fess weighl per square fool than rectangular bars. The
strizfed top and bollom flanges provide a "tuilt-in” skid
resistance featire without the added cosi of serraiing.

Note: The .031” strlations top and bottom are i ad-
dition to the slandard graling depth. For exampls, a
1" I-Bar section has an overall depth of 1.062°

3. Cutouts for circular ohstructions are to be at least
2" larger in diameter than the obstruction. Cutouts for
all piping 4" or less shall be made in the field,

4, All rectangular cutouts are to be made 1o the nexi
bearing bar beyond the penetration with a clearance
not to exceed bearing bar spacing.

5. Ulilize standard pane! widths wherever possible.

D. Protection of Aluminum from Dissimilar Materials:
1. Where aluminum surfaces come into contact with
dissimilar metals, surfaces shall be kept from direct
contact by painting the dissimilar metal with one coat
of bituminous paint or other approved insulating ma-
terial.

2. Where aluminum surfaces come into contact with
dissimilar materials such as concrete, masonry or
lime mortar, exposed aluminum surfaces shall be
painted with ore coat of bituminous paint or other
approved insulating material.

3.2 Grating Attachment

Use anchorage devices (saddle clips} {grating
clamps) {plank clips} (plank lugs) (countersunk lands)
(Z clips) or (anchor blocks) and fasteners to secure
grating to supporting members or prepared open-
ings.

Grating Profiles Available...
S8Gl Series - Aluminum -Bar
. All profiles shown below are also available with

2" cross bar centers. Product numbers would
be 19-SGI-2, 15-SGI-2, 11-SGI-2 and 7-SGI-2

At

19-8Gl4

*Note: Confarms with the spacing requirements of ADA
{July 1991) when inslalled with the elongeled opening
perpsndicuiar to the deminant direction of fravel,

See ADA Guidefines

www.ohiogratings.com




0120 0173

0.235

I-Bar

C | 1834

10202 |

1T 05| T

0.307 |

867

Barsize | oo, | he | SaToF e B
{inches)  |inches | Sq. Ft. | Ix*.ind 3-07]3-67)4- Onl 4"'5‘-| '5.",0“|'5"'6:‘ |’qr*f 0" | 6-8" | 7-0 IB'
0.211 Jo 7] ] , .
1% 11’8 129 171 [ |.0.324 { 0.439 U - Safe uniform lead in pounds/sq. fi.
2811 241 C - Safe concentrawed load in pounds/ft, grating width

D - Beflection in inches

Loads and deflections given in this table are theoretical,
and arc based an a unit stress of 12,000 psi.

187
"0.488 |

421
0.389

860 |

0. 253 . 333

“Bissed on 10165 burwfL. o grating widih. Fearing
bars 1) . Add 3 bs Asq. o Tor 19-S03-2.

N ( s left 4 the heavy line
have Tor unifoim loads o
V8 [y IF, uil defieetion o al-
tord pedesiian comfurt and s be excecdid for adser
types of load at the discretion v the engineer. The uc-
tinl Pad (pedestrian) Span under thsis condivion is
shown abowe for cach size uf:_.,unnu When serrated
gratiiy s specified, the rlep:h of graling required fora
specific load wilf be +4" preszer than tanl shown in
1hese lablus.

774|793 1 6AS
0.412 | D.498 | 0.593
S R

355
0.576
1066

47
0484 |
1163
).387

zo% 21% | 2230 2313445 25%s | 265915

28111'16 25713

"*Add V4" for extended crass bars. Deduet 116" for 1/8” bearing bars. Standard panel widths indicated in blue,

Dimensions Are Oui-to-Out of Bearing Bars**

Panel Width Chart (in.) - 19-SGI-4 19-5GI-2

SnliE

73 | 8%01s

191

207!15 1 2151

2213445

24

25 | 2638

2795 |

25314 !2915!15;

3 | 132506 331.'2 34‘“!16 357:'3

*Bar thickness is /4" at top and bottom. Add /4™ for extended cross bars, Standard panel widihs indicated in biue.

www.ohiogratings.com
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MFG Water Treatment Products
P.C. Box 458
55 Fourth Avenue
Union City, PA 16438
/ “l“l free: 877-826-2509
| ect: 814-438-3959
tax: 814-438-8538

mtgwip.com Water Treatment Products

" MATERIAL OF CONSTRUCTION
COMPRESSION MOLDED FIBERGLASS LAMINATE

V-Notched Weirs, Flat-Crested Weirs, Flat Sheet, Baffle Plates, & Washers

Weir plates, baffle plates, flat sheet, and butt plates are matched metal die molded. Resin used shall be resistant
to the corrosive effects of sewage and have a PH of approximately 7. '

All Weir plates, baffle plates, butt plates and washers shall be fiberglass reinforced plastic pressure molded by
the matched die method to produce uniform, smooth surfaces. All surfaces shall be smooth; resin rich; free of
voids and porosity; without dry spots, crazes, or unreinforced areas; and shall provide for increased corrosion
resistance and weathering. :

--“3lass content of the laminate shall be 30 percent +/- 2%, using Type “C” surfacing mat with silane finish on
__sth sides of the laminate and Type “E” glass fiber reinforcement with chrome or silane finish. Inorganic fillers
shall consist of no less than 40 percent of resin mixture. Final laminate thickness shall be within +/- 10 percent

of the specified thickness.

‘Procedure to be used in determining the physical properties shall be in accordance with ASTM Standards and
the following designations: Ultimate Tensile Strength — ASTM designation D 638; Flexural Strength — ASTM
designation D 790; Modulus of Elasticity — ASTM designation D 790. ‘

Test samples shall be full thickness of the item produced and shall not be machined on the surface.

Resin with sufficient thixotropic agent added to form a suitable resin scal mix shall be used to seal any
machined edges.

All FRP components shall contain Cyasorb UV-9 light absorber and be BLUE — GREEN in color.

101194MC11
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MFG Water Treatment Products
P.0O. Box 458
55 Fourth Avenue
Union City, PA 16438

Il free: 877-826-2509 : 4

‘ect: 814-438-3959 i

fax: 814-438-8538 . AR
migwip.com Waliﬂl‘ Wﬂﬂﬁm&nﬁ p!‘ﬁﬂ“ﬂ‘iﬁ

FIBERGLASS WEIRS, BAFFLES, BAFFLE SUPPORTS, & WASHERS

Subiject: Mechanical Properties of Fiberglass Reinforced Thermoset Polyester Resin
Material (Compression Molded Laminate). Ref: Sample Identification - #70685-241
Laminate
Scope
On 3 May, 2006 the following tests were conducted on the subject material by Molded Fiber Glass Company
personnel at their facility in Ashtabula.

Results: (MFG) ASTM Values, Units Standard Deviation, Units
Thickness by ASTM D 638-97 0.28 inches 0.001 inches
Barcol Harness by ASTM D 2583-95 59 2.8
Tensile Strength by ASTM D 683-97 15,700 psi 900 psi
Flexural Strength by ASTM D 790-97 27,700 psi 1,700 psi
"‘“'-;lexural Modulus by ASTM D 790-97 1,470,000 pst 30,000‘psi
Notch Izod Impact by ASTM D 256-A 15.5 fi-Ibs/inch 0.5 ft-lbs/inch
Water Absorption by ASTM D 570 0.04 percent 0.01 percent
Coefficient Thermal Expansion by ASTM D 831 10.1 X 10-6 in/in/°F---------

Preparation
All test specimens were prepared by Molded Fiber Glass Co. Personnel in accordance with the ASTM

procedures.

Procedure -

All tests were performed by Molded Fiber Glass Co. Personnel in accordance with the procedures specified by
ASTM

The tensile and flexural tests were conducted on a Sintech Universal Testing Machine 30,000 Ib. Capability; the
hardness tests were performed with a Barcol Hardness Tester, Model GYZJ 934; the Izod Impact Tests were
performed on a TMI Impact Machine; and the CTE was performed on a Perkin-Elmer Thermomechanical
Analyzer.

Conclusion
The above results are certified to have been properly obtained in accordance with the aforementioned ASTM

" ™est Methods.

_5ib Banerjee, Mechanical Engineer




£/11mF 39 OLTIVM 23HDNOD NO

E ‘: ; ] v =

' Pl 1340Vdd 140ddNS
£ AHAVYE J3MO1

I-£¢55 .
N QAvEO0TI02 ‘NIVINNCA LN XEH BrE] ST EOE =i 1HOAdNS 3134¥8 ¥O4 DNISVS HOHONY ( ]
ON 133HS§ ¥IHSYM O1,8/EX 00 271 ¢ 'S'S ¥0E sl 31V1d 31444 UNNSD sa'léi??.‘.f;?}z
awWHd.Z/1 | X.8/€]  SseDE o051 2y I-v.«s ITHYI NO Ok VI NO O 1 \
PIR122 2 A Z, sSeoe o (! ‘ M
o — = — = — = > = = - = = = = = - - -
Slo|Es S dIHSYM LVH.Z/L] S POE 04 T I . - I
m |/ 0O [ 77} é & - - - &
1 % e SAAH.Z/ LXE]  SSPE 57 al . . i ) T Y !
& § Tlol Z HOHDNY NOISNYAXE #/E € X Z/1 '§'S Y02 sel & { ; ) ) . R . ; - - . - - - -
2 0lml= TIOH.9L/4 “HIHSYM W10 5 dud [ z ] z
X OAVANYLS - JTMOT L8NS T4va ditd 34 Tt .2, T
N "
P ‘O" CHVONYLS 33441 1¥0ddNS T4V ot 7 ! L
g E S AF/LX .1 3V LNeTTHvE dald 51
z 5 LO-ZEXFA X L 31VId T1HIvE dald 51 J1IVid 1[M
L9 X0 X .1 ALV 1108 H3M] dad 51
- GNO Z 00T X1 XL 3D 3EM did st O-21=.0-2 & SAIVE ¢
0 NGULJIDSECE TV AID ‘ ‘-%w .
z E . \ i
m -
37 - V14 LING 9BM 9 o) o) o) 0 [0 C—
':“
m m A1¥1d Ling 3144v4g
fe— 9 — . —__JIoH.91/8 _‘
L } o . *WW*&
i Z J-a-,,g—— "_Zrl REFIV HIHSVYM @_ug S¥3IMID 5 HDLON-A 08 4.2
\\\ ! :F ‘]z: 5y L2

OQaV¥OTICD NIVINNOA
STV13Q 3144Y9 % ¥EM
S]ONPOI4 JusWIeal] i318AA

. | S0 | £ =]
0 & “‘L‘*“z 4‘:45*”_@ Ll
= % ..Tl [l
o
2 >\ / t
P Z Z 1
4 W £l
| 2B > - &A 1 R i &
< g oo : ' l 10167 X.21/6 8
5 2% 'C NYI3T DNIINNOW TIVM
F| mwo 3
g -:.1 o {
peu |
o
x O e
3»3 &
52 '
=%
= o 2 134DVHE 1404dNS |
m @ THAVE 43MOT >
A
"l A —
SHOHONY f i~ -
g§§z§;§§.§§§ NOISNYJX3 /€ € % 271 _/ AR WNOND TgivE
i%giﬂggng 1082 EX.21/6 ] __%g . OLL THNDYID ¥EM
e 1 211 ..9 SINVL OML
55 gg gsst SUIHGYM IV 2/ | (2}
IERiEIEE T divHH 2/ %201
EEEiacilEEs
§§§§§§§§§§§
AEEE A I——..9——
T 1IADVEE 1NCddNS 2| —
%@'ﬂfigigg‘g F144%4 33ddN vt | 1TADVE 1HOddNS
Eiidetcd ! J144Ve d3ddn
30 thhaEfr 1NN EH 8/E o} i
138 1hig E& & STHS WM, [ L
§% it alL.g/eX 80.e/1 1 1018 Z/ L £X.91/6
5 £ 3%Fg % aWHA .2/ 1 1 X2/ v‘l z
i - L - 48
_IZ 2 - B )
) :; L2 v
2 oesovs Eé ¥ —
& Zt ¥ —.2
2 - —L ; i
| p[ l’ 1 £
m W i
< 1
2 f ‘ =~Tm 0ETOFS /)_ ]
g 1pPars | L . 5 I _
‘l B
I
o] l
Wil A
£ . Y12 313V 1076.2/1 L X.91/4
=) . z
T 5 -1
K
= £

N




EXPANSION ANCHOR
 INFORMATION




owers

FASTENERS

DR RTEN 4,

Carbon Stee! & Staintess Steel

- .

PRODUET DESCRIPTION ..

The Power-Stud anchor {formerly known as the Raw-Stud) is a one piece,
wedge lype expansion anchor available in carbon steel and staintess steel.
Threacled, Rod Hanger and Tie-Wire versions are designed for use in sofid
concrete. The drifl bit diameter needed for proper installation is the same as the
anchor diameter.

(i

Threaded
Version

Tie-Wire
Version

Rod-H:
Version

\—lnl@mal\ interlocking Wedpes
Anchor Body Threads

The threaded Power Stud anchor has a Iength idenuf ication mark stamped an
the head of the anchor as shown below.

K/' From awz 10 M 12

 INSTALLATION PROCEDURES

Usirg the proper diameter bit, aril a
fole itto the base material to 8 depth
of at least /2" or one anchor

* || darmeter degper than the embedment
; required. The tolerances of the drill
bit Lised should meet the
4., requirements of ANSI Standard
821215,

Blow the haie clean of dust and other
material.

Position the washer on the anchor

and thread on the rnut,
Drive the anchor through the fixture
into the anchor hole until the nut and

washer are firmly seated against the
fiture. Be sure the anchar is driven to
the required embedrment depth.

Tighten the anchor by turning the nut
3o 5 turms past finger tight or by
gpplying the guide installation torque
from the finger tight posttion.




9 the anchor 55 at the required

| using a claw hami

embedment depth. The angor body
should be recessed in theghole.

finger fflght position.

e anchor into the hofe untif the
d is firmly sealed against the base
ial. Be sure the anchar is driven
lo thy required embedment depth.

Set the anchor wi1 a prying action

The following tables list the sizes and styles of standard Power-Stud anchors. To
select the proper minimurm anchor length for the threaded version, determine
the embedment dapth required to cbtain the desired load capacity. Then add
the thickness of the fixture, including any spacers or shims, to the emibedment
depth, along with the nut and washer thickriess, The nut and washer thickness
is equal to the nomina! anchor diameter.

RS T R e S R R A SR i
(Wyrbon steel Power-Stud anchors arg manufactured from carbon steel whic

plaAgd with commertial bright zinc and a supplementary chromate treatmglt in
accoance with ASTM Specification B 633, SC1, Type I (FefZn 5).

500 43
250 - B3,
9112

7420

7 22 3)‘4 -
TN G0 42
?423 12" % 4-112" 50 200 28
ﬁmé*‘”““"“ﬁ% T, R Do ik, e
)ﬁ;%%é f ljé&?‘ iy, é&m& %‘4
7425 172" x 7" 21
,r!?"

IR

5/8" x 3- 'IIZ"

TR D ¢
518" % 5" 23.'4" _ TIZ' 25 100 57

317y a3 ff 338

AT e

3/4" x 6- 'H 3 38"

ailirg
7441
e
7444

3 3B 10-18"

F: published length is the averall length of the anchor. Allow one anchor diameter for the n
fand washer thickness when selecting a length,




a3R"

i

2-3/8" ¢ 30 170

7365 312" 4172 8-3/8 5 15 300

The pubiished length is the overail length of the anchar. Allow ane anchor diameter for the nul
and washer thickness when seiecting a length.

!
£

1724

SRR

58" x 3-112"

70
gﬁ@«r‘ il
7748

2:.3/8"

Caiie st R T
Stainless Stee! Power-Stud anchors are manufactured from AIS| Type 304 / 304
which is passivated.

i
2" x3-34

2-14" 238

%‘F’f‘: g"‘"’a.]"z"‘"’: gaﬁj’i“

50 150 34

Al s ]
100 40

25

SRR AR

25 100 57

12" x 512"

1300 14" % 1-314"
P Rl
7304 144" % 3-114" 118" 218" 100
T TR e S
prEER BRI

1-5/8"  1-5/8"
- " B —
i R
7314 38" x 3-1/2" 1-5/8° 238"
Py ATy S G
B G g
6 38" x 5" 1-5/8" 38" a0

DA AR

60

Sppeeh .\4
251 .’Jsgé&-. R bt
B

0
O SR
60

85

05

M7

rou

Gt
T

7324

121 x2-38" 12"

58" 7/8"x 34 18" 3-7/8" 15M8”

1342 34" x 512"

3-38"  3-58" 20 60 85

9/32"

7346 3" x 7" 338" 518" 20 60 105

14" x 2"




‘b, STALLATION SPECIFICATIONS -

Thread Size
NGt Helght-
Washer 0.0,

- ANCHORSIE
ANS Drill Bit Size

31:': 10

3/8"

11‘4 20 3/8

ANSEDrill Bit Size KN

i

34-10

Thread Size

Washer 0.D. (304 S5 2"

212"
oo :

112"

Wrerich Size

Anchor Body

T
Washer
‘Exparsion Wedgé
2inz Plating

ﬁjﬁcﬂ“ﬁﬂnﬁ&uﬁmﬁﬂ TR

Carbon Steel
Typa "304° Stamless Stgel

Type 304Cu (144" - 34"
Type 304 (2/8"

. lengths up to 7")

- 1", lengths overto 77)
s

gﬁwmmﬁm%“

ASTM 8 633, 5C1, Type III (Fe f Zn 5)



PERFORMANGE DATA 1 v2-0

AR

FEARY

300 - 325 12,770 21,795 31.700
kg
22,380 26,420 44,220 3o
- e P v
RN R
40.820 36.925 40,820

2 B P : TE 3
1-1/4 1] 450 - 460 33,160 10,820 52,280 40,820 60,690 40.820
NOTE: The values fisted above are ultimate load capacities i pounds for the carbon steel and staimiess stee! Power-Stutd which should be reduiced by a minimum salety fasior of 4 to determing the
alloweble working load,




NOTE: Depending upon ancher application and governing building code, uitimate toad capacties
should be reduced by a minimunm safely factor of 4 or grealer to determine the allowable
working load. The design professional familiar with the actual product installation should be
constlied. Please refer to the general section entitled Evaluation of Test Data that appears earfier
in this manual for current industry standards. The consistency of grout filled hotlow Block varies
greatly. The lnad eapacities listed above should be used as quidelines onty. Job site tests should be
conoucted to verify base material consistency. proper instaliation, torque values, and actual
anchor performance.

D = Anchor Size
§ =Spacing

E = Edge Distance

BMT = Base Material Thickness

The minimum recornmended thickness of base material, BMT, when using the
Power-Stud is 125% of the embedment to be used. For example, when
installing an anchor 1o a depth of 4", the base material thickness shoutd be 5.

tain the maximum load in tension or shear, a spacing, 5. of

oo

diameters {100} or greater should be used, The minimum recommended anchor
spacing, S, is 5 anchor diameters (5 at which paint the load should be
reduced by 50%. Anchor spacing closer or tess than 5 diameters {50) needs to
be field tested. Actual base material conditions will determine any applicable
reducticn factor, The following table lists the load reduction factor, Rs, for each
ancher diameter, D, hased on the center to center anchor spacing.

il
1

0.60

SRR St R e e o
For tension loads, an edge distance, E, of 12 diameters (120) or greater should
be used to obtain the maximum tension load. The minimum recommended
edge distance, E, is 5 diameters {50) at which point the tension load should be
reduced by 20%. Edge distances closer or less than 5 diameters (5D) need to
be field tested. Actuat base material conditions will determine any applicable
reduction factor. The following tabie lists the load reduction factor, Re, for each

anchor diameter, D, based on the anchor center to edge distance.

L s g

Re 100 087 094 091

should be used to ebtain the maximum load. The minimum recommended
edye distance, E, is 5 anchor diameters (3D) at which paint the shear load
should be reduced by 50%. Edge distances closer or less than 5 diameters (5D)
reed to be field tested. Actual base material conditions will determine any
applicable reduction factor, The folfowing table lists the load reduction factor,
Re, for each anchor diameter, D, based on the anchor center to edge distance.

2-1/4 ? 1112

2112

2-31

1-1/4

34 9 g4 12 634 6 R 3



CAD FILE: D70549

B 20549 |

WEIR PLATE
= SCUM BAFFLE

"
)

COUNTERWEIGHT

SWAY BRACING

ACCESS BRIDGE

SCUM TROUGH
' 100" '
SUCTION HEADER
A
I N 7
g ! Ly P
9-0 - = I - -
DRIVE ASSEMBLY — N
(COVER NOT SHOWN) \ b
TRUSS ARM ACCESS BRIDGE
SCUM DEFLECTOR INSIDE FLIGHT &

ADJUSTABLE SQUEEGEE

INFLUENT WELL

FUGHT &
ADJJSTABLE SQUEEGEE

SKIMMER ASSEMBLY

v T —
<20TAT10N

SECONDARY CLARIFIER No. 1

WEIR PLATE
SCUM BAFFLE

COUNTERWEIGHT

SWAY BRACING

SCUM TROUGH

I 10°-0" 4

Z
4

SCUM DEFLECTOR

PLAN ORO"““

~ i i o |

INSIDE FUGHT &
ADJUSTABLE SQUEEGEE

INFLUENT WELL
FLIGHT &
ADJUSTABLE SQUEEGEE

SKIMMER ASSEMBLY

<ROTATiON

SECONDARY CLARIFIER No. 2

SUCTION HEADER

it | DRIVE ASSEMBLY

m i z (COVER NOT SHOWN)

SECONDARY CLARIFIERS
No. 1 & No. 2

A Equipment wi b | AW 4-4-11 | RES

DATE Yy

CHIECWED
APER,
Process Equipment and e to
the park of work by [oont __ NONE
ole or part for ony other FILE REFERENCE

B

CONTTUACT

Walker Process Equipment
Divislon of McNIsh Corporation
LLNOIS USA -

GESEITJ{LAAL ARRANGEMENT — P

LAN
60°—0 Cl ARIFIER_ ~ TYPE 'RSMIP'
OUNTAIN, COLORADO

NO.

106004 D,2,0,5|Z,D,5,1,9|],B,2|

|




NOTES:
1. DO NOT USE THIS DRAWING FOR ERECTION PURPOSES.

2. FIELD WELDING — APPROX
OF 1/47 FILLET TYPE REQ'D.

3. FOR PLAN — SEE DRAWING D205~-70549-167
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I

BEND IN FIELD TO SUIT

:

SKIMMER SUPPORT —{&2-1)

NOTE: SKIMMER BLADE MUST BE ADJUSTED
PARALLEL TO SCUM TROUGH OPENING.

REF | DESCRIPTION

QT

501 | SKIMMER BOOMW

502 | SKIMMER ARM

50-3 | STOP COLLAR

N -] -

50—4 | SQUEEGEE

50-5 | SPRING BLADE

1RH&ALH

50-6 | CLAMP ANGLE

-

50-7 | DEFLECTOR

51=1 | SCUM DEFLECTOR

U-BOLT

B0A |HEX NUT 1/2°-13NC

WASHER 1/2° STD

CAPSCREW 3/B"—1BNC X 1 1/4° LG

HEX NUT 3/8"—16NC

CAPSCREW 1/2°—13NC X 1 1/2° LG

51A |HEX NUT 1/2°-13NC

WASHER 1/2° STD

NININ|Gj ] s =[N

A

NON—SKIMMING POSITION

~——NOTE: THE SCUM BAFFLE MUST BE INSTALLED CONCENTRIC
WITH DRIVE UNIT WITHIN £1/2° ON THE RADIUS. ALL
SCUM BAFFLE JOINTS MUST BE TIGHT, FLUSH & SMOOTH.

ELEVATION

CAD FILE: D31914

Bo31914 |

WATER LEVEL

NOTE: FOR NON—SKIMMING OPERATION, LIFT SKIMMER

LUGS. TO PREVENT DAMAGE TO UNIT, PO NOT
DROP SKIMMER ARM ON STOP COLLAR LUGS.

ARM AND PLACE IT ON THE OPPOSITE STOP COLLAR

oA | wv Walker Process Equipment

Tha 13—30-871 RES ‘*}LK% Dhvislon of McNish Corporation
done A , LLINOIS

A ERECTION DM?;AM
mumrrwummmwmbh HONE HALF BRIDGE SKIMMER — 4—0"
] I oonnection with the parformence of werk

A mm, memhMorpctfermyoﬂz FLE PEFERENCE |ENIHIEI TR R

ST | REVISION BY | oA | cikp | PUPOR Te mpresly Jorbidden. bl 0.2.0. 1




—_—

REF | DESCRIPTION QTy

T B0C |HEX NUT 3/4"—10NC

TA - 60-1 | SCUM TROUGH 1
' [ 60-2 | BACK STRAP 1
60-3 [———- SCUM BAFFLE {60-2 608 601 60—3 | CONNECTION PLATE 2
B §0-4 | BRAGKET — LOWER 1

60A q | 60-5 | BRACKET — UPPER 1
son | FEAT HD SCREW 3/8"~16NC X 11/4” LG 10

g = | HEX NUT 3/8"—16NC 10

olo ST son |HEX NUT 1/2"—13NC 2

- + = _ _ WASHER 1/2" STD 2

CAPSCREW 3/4"—10NC X 2" LG 1

o]0 ]

2

WASHER 3/4” STD

NOTE: ADWST BACK STRAP ELEVATION SO THAT THE SKIMMER
ARM MOVES SMOOTHLY ACROSS THE SCUM TROUGH OPENING.

SKIMMER ASSEMBLY
/ ~
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- NOTE: DO NOT CLOSE THIS GAP. CLEARANCE TO BE 1/32"

ON EACH SIDE, 1/16" TOTAL. SET GAP FIRST & THEN
USE BOTTCM CAPSCREW OF CLAMP TO TIGHTEN
CLAMP AGAINST FLAPGATE PIPE NOZZLE.

DISCARD FASTENERS THAT

COME WITH CLAMP &
REPLACE WITH REF 65B

REF

DESCRIPTION

)
<

65-1

FLAP GATE

65-2

NEOPRENE SEAL

65—-3

2" DIA WASHER

65—4

FIPE CLAMP

65-5

FLEXIBLE COUPLING

65-6

TRIF ARM

65A

HEX LOCK NUT 1/4"—20NC

658

CAPSCREW 1/2"-13NC X 2 1/4" LG

HEX LOCK NUT 1/2"-13NC

|3 . 3 T A PR NPy [ TR RS

CAD FILE: C70108
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/ 3/4" DIA X 5 1/2° LG _IMPORTANYT NOTE ok Eﬁggc& &ms;ﬁggg $gag.lr£-orr
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