
 
 

 

WWW.ENGINEERSOFTHESOUTH.COM 
208 OAK MOUNTAIN CIRCLE ● PELHAM, AL 35124 ● 205.327.9140 

 
 
 

July 19, 2023 

 
Alabama Water Utilities 
728 Volare Drive 
Birmingham, AL 35244 
 
RE: Brookwood SEU WWTP Improvements  

Engineer’s Project No. SW-20026 
 
ADDENDUM No. 1 
 
The changes, modifications and / or additions covered by and set forth in this Addendum No. 1 shall 
become part of and be incorporated into the Specifications, Contract Documents, and Bid 
Documents for the above referenced project.   
 
GENERAL 
 

1. The sign-in sheet for the mandatory pre-bid meeting is attached. 
2. The Contractor’s Builder’s Risk insurance shall include the value of the Owner purchased 

equipment which equals $178,600. 
3. The equipment submittal for the tertiary filter and UV unit are attached for informational   

purposes.   
 
 
This Addendum No. 1 shall be attached to the front of your set of Specifications and made a part of 
the Specifications and Contract Documents.  Acknowledgement of Receipt of Addendum No. 1 shall 
be provided by email to our office.   
 
ENGINEERS OF THE SOUTH, LLC 
 
      
Wynn Echols, Jr., PE 
 





Proprietary Information: The information contained 
herein is for information & approval purposes only, 
and is for the sole use by the individual/firm listed 
above.  All data, drawings, or representations 
included are the sole property of Municipal Filtration 
Company, LLC (MFC) and may not be reproduced or 
disseminated in whole or in part without the written 
permission of MFC.  Patents apply. All rights reserved.

Filter Submittal Information 

Project:  Weatherly WRF Site 2 Improvements 

Owner: Weatherly Utility Services 

Location:  Pelham, Alabama 

Engineer:  Engineers of the South 

Area Rep: Pump & Process Equipment, Inc (McGee) 

Date:  February 2021 

Table of Contents: 
Section 1: Filter Drawings & Components 

Section 2:   Electrical / Controls 

Section 3: Hoist 

Section 4: Compressed Air System 

Section 5:   Brochure/Literature 

Municipal Filtration Company, LLC 
Madison, WI  53726 
P: 608-241-8047 
C: 608-240-8987 
W: www.municipalfilter.com 
E: klindsley@municipalfilter.com
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Filter Drawings and Components: 

Drawings: 

General Arrangement (M4200512-GA)

Plan (M4200512-Plan)

Erection (M4200512-GE)

Algae Cover (M4200512-Cover)

Components:

Bray Valves & Actuators

ASCO Red-Hat Solenoid Valves

DeStaCo Hold-Down Clamps

Ingersoll Rand Inline Air Filter

Filter Media Element Drawings & Components:

Drawing:

Filter Element Details (M4200000-Element-GA)

Components:

MFC TS-3 Cloth Media

Sierra Pacific Element Clamps

Air Supply Hose, ¾” ID EPDM, 200psi

Vent Hose, 3” ID EPDM, 150psi

Banjo Hose Couplings & Fittings



Potential Level in Infl. Channel 
During Extreme Conditions

Normal Water Level Operating 
Range in Influent Channel

Nominal Element 
Centers

contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.

For Approval Only.
Not For

Construction.
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Concrete Pad Shown:
57" x 74" x 6" Depth (See Note)
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the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
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BRAY UNIQUE SEAT DESIGN (H)
One of the valve’s key elements is Bray’s
unique tongue and groove seat design.
This resilient seat features lower torque
than many valves on the market today
and provides complete isolation of
flowing media from the body. The
tongue-and-groove seat to body retention
method is superior to traditional designs,
making field replacement simple and fast.
The seat is specifically designed to seal
with slip-on or weld-neck flanges. The
seat features a molded O-ring which
eliminates the use of flange gaskets.
An important maintenance feature is

Stem Retaining
C-Rings

Tongue and Groove
Design

STEM RETAINING ASSEMBLY (C)
The stem is retained in the body by means
of a unique Stainless Steel “Spirolox®”
retaining ring, a thrust washer and two
C-rings, manufactured from brass as
standard, stainless steel upon request. The
retaining ring may be easily removed with
a standard hand tool. The stem retaining
assembly prevents unintentional removal
of the stem during field service.

*“Spirolox®” designation is a registered
trademark of Kaydon Ring and Seal, Inc.

2"–20" (50mm–500mm)
Bray® Controls is  proud to
offer a high quality line of
butterfly valves to meet the
requirements of today’s market.
Combining years of field
application experience, research
and development, Bray has
designed many unique features
in the Series 30/31 not pre-
viously available. The results
are longer service life, greater
reliability, ease of parts replace-
ment and interchangeability of
components.

DISC AND STEM CONNECTION
(A) Features a high-strength through stem
design. The close tolerance, double “D”
connection that drives the valve disc is an
exclusive feature of the Bray valve.
It eliminates stem retention components
being exposed to the line media, such as
disc screws and taper pins, which com-
monly result in leak paths, corrosion, and
vibration failures. Disc screws or taper
pins, due to wear and corrosion, often

require difficult machining for disassem-
bly. Disassembly of the Bray stem is just
a matter of pulling the stem out of the
disc. Without fasteners obstructing the
line flow, the Series 30/31 Cv values are
higher than many other valves, turbulence
is reduced, and pressure recovery is
increased. The stem ends and top
mounting flange are standardized for
interchangeability with Bray actuators.

DISC (B) Casting is spherically machined
and hand polished to provide a bubble-
tight shut off, minimum torque, and
longer seat life. The disc O.D. clearance is
designed to work with all standard piping.

SE
R

IE
S 

30 STEM BUSHING (D)
Non-corrosive, heavy duty
acetal bushing absorbs
actuator side thrusts.

STEM SEAL (E)
Double “U” cup seal design
is self-adjusting and gives
positive sealing in both direc-
tions. Prevents external
substances from entering the
stem bore.

NECK (F) Extended neck
length allows for 2" of piping
insulation and is easily acces-
sible for mounting actuators.

PRIMARY AND
SECONDARY SEALS (G)
The Primary Seal is achieved
by an interference fit of the
molded seat flat with the disc
hub. The Secondary Seal is
created because the stem
diameter is greater than the
diameter of the seat stem
hole. These seals prevent
line media from coming in
contact with the stem or
body.

Double “D” Connection

“Spirolox®”
Retaining  Ring

Thrust Washer



14 350 17.05 3.00 13.25 15.28 13.62 5.91 4.92 4 .57 1.38 2.00 .39x.39 13.04

16 400 19.21 4.00 15.25 17.41 14.75 5.91 4.92 4 .57 1.38 2.00 .39x.39 14.85

18 450 21.12 4.25 17.25 19.47 16.00 8.27 6.50 4 .81 1.97 2.50 .39x.47 16.85

20 500 23.25 5.00 19.25 21.59 17.25 8.27 6.50 4 .81 1.97 2.50 .39x.47 18.73

2 50 3.69 1.62 2.00 2.84 5.50 3.54 2.76 4 .39 .55 .39 1.25 1.32

2 1/2 65 4.19 1.75 2.50 3.34 6.00 3.54 2.76 4 .39 .55 .39 1.25 1.91

3 80 4.88 1.75 3.00 4.03 6.25 3.54 2.76 4 .39 .55 .39 1.25 2.55

4 100 6.06 2.00 4.00 5.16 7.00 3.54 2.76 4 .39 .63 .43 1.25 3.57

5 125 7.06 2.12 5.00 6.16 7.50 3.54 2.76 4 .39 .75 .51 1.25 4.63

6 150 8.12 2.12 5.75 7.02 8.00 3.54 2.76 4 .39 .75 .51 1.25 5.45

8 200 10.50 2.50 7.75 9.47 9.50 5.91 4.92 4 .57 .87 .63 1.25 7.45

10 250 12.75 2.50 9.75 11.47 10.75 5.91 4.92 4 .57 1.18 .87 2.00 9.53

12 300 14.88 3.00 11.75 13.47 12.25 5.91 4.92 4 .57 1.18 .87 2.00 11.47

Valve Size Mounting Flange Drig.

ins mm A B C D E F BC G H J K

DIMENSIONS  SERIES 30 Wafer

Valve Size Mounting Flange Drig.

ins mm A B C D E F BC G J K
KEY
SIZE

4.75 4 5/8-11

5.50 4 5/8-11

6.00 4 5/8-11

7.50 8 5/8-11

8.50 8 3/4-10

9.50 8 3/4-10

11.75 8 3/4-10

14.25 12 7/8-9

17.00 12 7/8-9

No.
HolesBC

Lug Bolting Data

SERIES 31 Lug

18.75 12 1-8

21.25 16 1-8

22.75 16 1 1/8-7

25.00 20 1 1/8-7

BC

Lug Bolting Data
Threads
UNC-2B

See chart for Actuator Mounting Flange Drilling.

BC
Lug

Valve

POLYESTER COATING CORROSION
PROTECTION  Bray’s standard product
offers valve bodies with a polyester coat-
ing, providing excellent corrosion and
wear resistance to the valve’s surface.
The Bray polyester coating is a hard,
gloss red finish.
Chemical Resistance – resists a broad
range of chemicals including: dilute
aqueous acids and alkalies, petroleum
solvents, alcohols, greases and oils.
Offers outstanding resistance to humidity
and water.
Weatherability– outdoor tested resistant
to ultra-violet radiation.
Abrasion Resistance – excellent
resistance to abrasion.
Impact Resistance –withstands impact
without chipping or cracking.

NYLON 11 COATING
Optionally available for valve bodies
where outstanding protection and
performance is needed. A thermoplastic
produced from a vegetable base, this
coating is inert to fungus growth and
molds. Nylon 11 is USDA Approved,
as well as certified to ANSI/NSF 61 for
water service.
Corrosion Resistance – superior resistance
to a broad range of chemical environ-
ments. Salt spray tested in excess of 2,000
hours and seawater immersion tested for
over 10 years without corrosion to metal
substrates.
Nylon 11 features a very low coefficient
of friction and excellent resistance to
impact and ultra-violet radiation.

that all resilient seats for Bray butterfly
valves Series 20, 21, 30, 31 and 34 are
completely interchangeable.

ACTUATOR MOUNTING FLANGE
AND STEM CONNECTION (I)
Universally designed to ISO 5211 for
direct mounting of Bray® power actuators
and manual operators.

FLANGE LOCATING HOLES (J)
Provide quick and proper alignment
during installation.

BODY (K) One-piece wafer or lug style.
Polyester coating for excellent corrosion
resistance. Bray valve bodies meet ANSI
150 pressure ratings for hydrostatic shell
test requirements.

DESIGN FEATURES
Bray’s Series 30 valve is a wafer version
with flange locating holes, and the
Series 31 is the companion lug version for
dead-end service and other flange require-
ments. All Bray valves are tested to 110%
of full pressure rating before shipment.
   A major design advantage of Bray valve
product lines is international compati-
bility. The same valve is compatible with
most world flange standards – ANSI Class
125/150, BS 10 Tables D and E, BS 4504
NP 10/16, DIN ND 10/16, AS 2129 and
JIS10. In addition the valves are designed
to comply with ISO 5752 face-to-face and
ISO 5211 actuator mounting flanges.
Therefore, one valve design can be used
in many different world markets.
   Due to a modular concept of design,
      all Bray® handles, manual gear
                operators and pneumatic and

        electric actuators mount
          directly to Bray valves.
          No brackets or adapters
           are required.

          Bray interchangeability
      and compatibility offers you
       the best in uniformity of
        product line and low-cost
       performance in the
       industry today.

No.
Holes

Hole
Dia.

No.
Holes

Threads
UNC-2B

Hole
Dia.

No.
Holes

3 80 4.88 1.75 3.00 4.03 6.25 3.54 2.76 4 .39 .55 .39 2.551.25 6.00 4 5/8-11



ins mm 50 100 150 175 50
2 50 125 130 135 140 125

2 1/2 65 195 205 215 220 195

3 80 260 275 290 297 260

4 100 400 425 450 462 267

5 125 615 670 725 755 410

6 150 783 871 953 1003 537

8 200 1475 1650 1825 1915 983

10 250 2240 2520 2800 2940 1493

12 300 3420 3870 4320 4545 2280

14 350 4950 5700 6450 — 3300

16 400 6400 7700 9000 — 4267

18 450 7850 9850 11850 — 5267

20 500 10300 12900 15500 — 6867

2 50 144 114 84 61 43 27 16 7 1

2 1/2 65 282 223 163 107 67 43 24 11 1.5

3 80 461 364 267 154 96 61 35 15 2

4 100 841 701 496 274 171 109 62 27 3

5 125 1376 1146 775 428 268 170 98 43 5

6 150 1850 1542 1025 567 354 225 129 56 6

8 200 3316 2842 1862 1081 680 421 241 102 12

10 250 5430 4525 2948 1710 1076 667 382 162 19

12 300 8077 6731 4393 2563 1594 1005 555 235 27

14 350 10538 8874 5939 3384 2149 1320 756 299 34

16 400 13966 11761 7867 4483 2847 1749 1001 397 45

18 450 17214 14496 10065 5736 3643 2237 1281 507 58

20 500 22339 18812 12535 7144 4536 2786 1595 632 72

EXPECTED SEATING/UNSEATING TORQUES (Lb.-Ins.)

SE
LE

C
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O
N

 D
A

TA
ins mm 90° 80° 70° 60° 50° 40° 30° 20° 10°

Valve Size Disc Position (degrees)

Cv is defined as the volume of water in U.S.G.P.M. that will flow through a given restriction or
valve opening with a pressure drop of one (1) p.s.i. at room temperature. Recommended control
angles are between 25°–70° open. Preferred angle for control valve sizing is 60°–65° open.

Reduced
Disc DiameterFull-Rated Pressure Valves

Δ P (PSI) Δ P (PSI)

Valve
Size

Valve Torque Rating – Bray has classified valve torque ratings according to 3 types: non-corrosive
lubricating service, general service, and severe service. Torques listed above are for general services.
Consult Bray for torque information corresponding to specific applications.

TO USE TORQUE CHART, NOTE THE
FOLLOWING:
1) For Bray valves, Series 20, 21, 30, 31 and 34.
2) Review Technical Bulletin No. 1001, Expected
Seating/Unseating Torques, for explanation of the
3 service classes and their related seating/unseat-
ing torque values for given pressure differentials
of Full-Rated and Reduced Disc Diameter valves.
3) Dynamic Torque values are not considered. See

Technical Bulletin No. 1002 for evaluation of
Dynamic Torque values vs. Seating/Unseating
Torque values.
4) Do not apply a safety factor to above torque
values when determining actuator output torque
requirement.
5) For 3 way assemblies where one valve is
opening and other is closing, multiply torque
by 1.5 factor.

FLANGE
REQUIREMENTS
Bray valves are designed for
installation between ANSI Class
125/150 lb. weld-neck or slip-
on flanges, BS 10 Tables D & E,
BS 4504 NP 10/16, DIN ND 10/
16, AS 2129 and JIS 10, either
flat faced or raised faced. While
weld-neck flanges are recom-
mended, Bray has specifically
designed its valve seat to work
with slip-on flanges, thus
eliminating common failures of
other butterfly valve designs.
When using raised face flanges
be sure to properly align valve
and flange. Type C stub-end
flanges are not recommended.

Cv VALUES–VALVE SIZING COEFFICIENT

Slip-OnWeld-Neck

For Dead-end Service Applications:
With downstream flanges installed or
with vulcanized seats, the dead-end
pressure ratings are equal to valve bi-
directional ratings as stated above. With
no downstream flanges or with seats that
are not vulcanized, the dead-end pressure
rating for 2"-12" valves is 75 psi (5 bar)
for 14"-20" valves, 50 psi (3.5 bar).

Inches mm psig bar

2-12 50-300 175 12

14-20 350-500 150 10

PRESSURE RATINGS*
For bi-directional bubble-tight shut off,
disc in closed position:

VELOCITY LIMITS
For On/Off Services:
Fluids – 30 ft / sec (9m /s)
Gases – 175 ft / sec (54m /s)

*Pressure Ratings are based on standard disc
diameters. For low pressure application, Bray offers
a standard reduced disc diameter to decrease seating
torques and to extend seat life, thus increasing the
valve’s performance and reducing actuator costs for
the customer.

3 80 461 364 267 154 96 61 35 15 2

3 80 260 275 290 297 260



1

2

3

4

5

6

7

8

9

2 50 5.5 7.0

2 1/2 65 7.0 8.0

3 80 7.5 9.0

4 100 11.5 15.0

5 125 14.0 20.0

6 150 17.0 23.0

8 200 34.0 42.0

10 250 49.0 66.0

12 300 67.0 88.0

14 350 95.0 114.0

16 400 135.0 166.0

18 450 200.0 226.0

20 500 260.0 305.0
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RECOMMENDED SPECIFI-
CATIONS FOR BRAY
SERIES 30/31 SHALL BE:
• Polyester coated, cast iron,
wafer or lug bodies.
• With flange locating holes
that meet ANSI Class 125/150
(or BS 10 Tables D & E, BS
4504 NP 10/16, DIN ND 10/16,
AS 2129 and JIS 10) drillings.
• Through-stem direct drive
double “D” design requiring no
disc screws or pins to connect
stem to disc with no possible leak
paths in disc/stem connection.
• Stem mechanically retained in
body neck and no part of stem or
body exposed to line media.
• Tongue-and-groove seat design
with primary hub seal and a
molded O-ring suitable for weld-
neck and slip-on flanges. Seat
totally encapsulates the body
with no flange gaskets required.

• Spherically machined, hand polished
disc edge and hub for minimum torque
and maximum sealing capability.
• Equipped with non-corrosive bushing and
self-adjusting stem seal.
• Bi-directional and tested to 110% of
full rating.
• Bi-directional pressure ratings:
2"-12" valves: 175 psi, 14"-20" valves: 150 psi
Lug bodies for dead end service
   With downstream flanges or vulcanized
    seats, pressure ratings are equal to
    bi-directional ratings as stated above.
   With no downstream flanges or non-
    vulcanized seats: 2"-12" valves: 75 psi,
    14"-20" valves: 50 psi
• No field adjustment necessary to maintain
optimum field performance.
• The valve shall be Bray Series 30 wafer /
31 lug or equal.

WEIGHTS

mmins
Series

30
Series

31
Valve Size

Weights are in lbs.

MATERIALS SELECTION
2"–20" (50mm-500mm)

BODY:
• Cast Iron ASTM A126 Class B
• Ductile Iron ASTM A536
• Cast Steel ASTM A216 WCB
• Aluminum ASTM B26

SEAT:
• Buna-N – Food Grade
• EPDM – Food Grade
• FKM*
• White Buna-N – Food Grade

STEM:
• Coated Carbon Steel
• 416 Stainless Steel ASTM A582 Type 416
• 304 Stainless Steel ASTM A276 Type 304
• 316 Stainless Steel ASTM A276 Type 316
• Monel

DISC:
• Aluminum Bronze ASTM B148-954
• Coated Ductile Iron ASTM A536 Gr. 65-45-12
• Ductile Iron, Nylon 11 Coated, ASTM A536 Gr. 65-45-12
• Ductile Iron, Halar® Coated, ASTM A536 Gr. 65-45-12
• 316 Stainless Steel ASTM A351 CF8M
• Hastelloy® C-276 ASTM B575 Alloy N10276

TEMPERATURE RANGE OF SEATS

 No.  Qty. Description

1  1 Body

2  1 Seat

3  1 Disc

4  1 Stem

5  1 Stem Seal

6  1 Stem Bushing

7  2 Stem Retainer

8  1 Thrust Washer

9  1 Retaining Ring

COMPONENTS

*FKM is the ASTM D1418 designation for Fluorinated Hydrocarbon Elastomers
(also called Fluoroelastomers).

Hastelloy® is a registered trademark of Haynes International, Inc.
Halar® is a registered trademark of Ausimont U.S.A., Inc.

Type Maximum Minimum

EPDM +250°F(121°C) -40°F(-40°C)

Buna-N +212°F(100°C) 0°F(-18°C)

FKM* +400°F(204°C) 0°F(-18°C)

Cast Iron ASTM A126 Class B

EPDM – Food Grade–

Ductile Iron ASTM A536

yp
 316 Stainless Steel ASTM A276 Type 316

316 Stainless Steel ASTM A351 CF8M



All statements, technical information, and recom-
mendations in this bulletin are for general use only.
Consult Bray representatives or factory for the
specific requirements and material selection for
your intended application. The right to change or
modify product design or product without prior
notice is reserved.
United States patent number 5,152,501.
Other patents issued and applied for worldwide.
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A Division of BRAY INTERNATIONAL, Inc.
13333 Westland East Blvd.   Houston, Texas 77041
281.894.5454   FAX 281.894.9499    www.bray.com

© 2006 Bray International. All rights reserved.                     B-1002    7/06
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INSTALLATION
Position the disc in the partially
open position, maintaining the
disc within the body face-to-
face. Place the body between
the flanges and install flange
bolts. Do not use flange gaskets.
Before tightening flange bolts,
carefully open the disc to the
full open position to ensure
proper alignment and clearance
of the disc O.D. with the adja-
cent pipe I.D. Leave disc in the
full open position and tighten
flange bolts per required
specification. Once bolts are

tightened, carefully rotate disc to closed
position to ensure disc O.D. clearance.

MAINTENANCE AND REPAIR
The many Bray features minimize wear
and maintenance requirements. No routine
lubrication is required. All components –
stem, disc, seat, bushing, stem seal, etc.,
are field replaceable, no adjustment is
needed. If components require replace-
ment, remove the valve from the line by
placing the disc near the closed position,
spread the flanges, support the valve,
then remove the flange bolts. No valve
maintenance, including removal of
manual or power actuators, should be
performed until the piping system is
completely depressurized.

DISASSEMBLY
Remove the handle, gear operator, or
actuator from actuator mounting flange.
Remove “Spirolox®” retaining ring.
Remove stem with its thrust washer and
two C-ring stem retainers. Remove
bushing and seal. Remove the disc from
the seat, protecting disc edge at all times.
Push the seat into an oval shape, then
remove the seat from the body.

ASSEMBLY
Push the valve seat into an oval and push
it into the body with seat stem holes
aligned to body stem holes. Push stem
into the stem hole of body. For aid in
inserting disc, slightly protrude stem
beyond the I.D. of the top of the seat.
Install a light coating of foodgrade
silicone oil (for silicone free applications
use soap and water) on the I.D. of seat.
Insert the disc into the seat by lining up
the disc hole with the stem hole of the
seat. Note: the broached double “D” flats

in the disc must be toward the bottom of
valve body. (Take special care when
lining disc up with stem.) With a down-
ward pressure and rotating the stem back
and forth, push the stem until the stem
touches the bottom of the body stem hole.
Make certain that when pushing the stem
through disc bottom, the broached flats of
stem and disc are aligned. After the stem
has engaged the disc, but before the stem
is firmly seated in the body, replace the
stem seal and bushing. Install the two
C-ring stem retainers in the groove in
the stem and thrust washer on top of the
C-rings. Seat the stem firmly in the body
and install the “Spirolox®” retaining ring
back into position.

DISTRIBUTOR

Disc in the Partially Open Position Disc in the Full Open Position

Disc in the Near Closed Position

Bray® is a registered trademark of BRAY INTERNATIONAL, Inc.

CONTROLS
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Styling, strength, compactness,
and simplicity of design have
been combined to produce the
best rotary actuator on the market
today. Bray Controls introduces
this newest line of high perfor-
mance, highest quality pneumatic
actuators, the Series 92/93.

Engineering excellence and
precision manufacturing has pro-
duced a modular product line with
reduced overall size requirements
and economic savings. In addition
all Brayline Accessories are fully
modular and directly mount to the
actuator  – providing flexibility
and efficiency at reduced cost.

Bray Series 92/93 actuators are
rack and pinion, opposed-piston actuators
available in two versions: double acting for
rotation of 90°, 135° and 180°, and spring
return for 90° rotation. Their ideal use is
actuating butterfly, ball or plug valves, but
they can be applied anywhere a rotation of
90°, 135° or 180° is needed. Rotated on low
friction acetal bearings, Bray units are well
suited to handle offset loads to the gear and
output shaft assembly.

The Series 92/93 actuators were designed
primarily for pneumatic operation up to a
maximum pressure of 140 psig (10 Bar) and
for temperature ranges of -40°F  (-40°C) to
+200°F (+95°C). For higher and lower tem-
perature applications, consult factory.
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3
All double acting and spring return units are
suitable for both on-off and throttling appli-
cations. Actuators which can be actuated
with other media such as hydraulic oil or
water are also available as an option.

The Series 92/93 is completely enclosed
and self contained. The many features
minimize maintenance and provide safe,
simple disassembly and assembly.

The INTEGRAL PORTING (A) reduces
the cost of external tubing that is also easily
damaged. The unique, lubricated ACETAL
PISTON GUIDES (B) and RINGS (C).
Both have a very low coefficient of friction
and absorb the side thrusts of the pistons.
The piston cylinder walls in the body are
honed to a very fine finish thus reducing the
overall coefficient of friction. These
features extend the life of the actuator and
make the Series 92/93 one of the most
efficient actuators on the market.

The OUTPUT SHAFT BEARINGS (D)
on the top and bottom of the pinion are
made of low-friction acetal.

The OUTPUT SHAFT and PINION
GEAR (E) are one-piece, manufactured
from hardened alloy steel and zinc-plated
for corrosion protection.

The SHAFT POSITION INDICATOR
(F) clearly shows open or closed position
and is easily removable for MANUAL
OVERRIDE FUNCTION of the actuator.

The BODY (G) is extruded aluminum
with anodized corrosion protective coating.
The END CAPS (H) are polyester coated
for chemical resistance. This coating is
resistant to dilute aqueous acids, salts,
aliphatic hydrocarbons, detergents, petro-
leum solvents, alcohols, greases and oils.

The TRAVEL STOP (I) adjusting screws
limit the travel of the actuator to specific
degrees of rotation in both open and closed
directions. The PISTONS (J)  are die-cast
aluminum.

The two PNEUMATIC SUPPLY PORTS
(K) are 1/8" NPT on size 48 actuators. The
other sizes have 1/4" NPT ports. NAMUR
interface is standard on all actuator sizes.

All Bray Series 92/93 actuators have
permanently lubricated factory packed
bearings and guides. No further lubrication
is necessary under normal operating
conditions. All seals, including PISTON
SEALS (L), are permanently lubricated
Buna-N O-rings.
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DIRECT MOUNTING Bray actuators
comply with ISO 5211 dimensions and
mount directly to Bray valves without
using external linkages. Field installation
is simple, misalignment is minimized and
contamination buildup between valve and
actuator is reduced. Bray can provide
linkage for mounting actuators to other
devices requiring 90° to 180° rotation.

Brayline Accessories and Bray
Actuators both comply with VDI/VDE
3845 (NAMUR recommendations).

SERIES 63  3-WAY AND
4-WAY SOLENOID VALVE
For electrical operation of
pneumatic actuator on-off func-
tions, Bray Series 63 solenoids
are direct-mounted to the actuator
by NAMUR interface. The pilot
operated spool control valve is
convertible from 3-Way (3/2) to
4-Way (5/2). Both watertight
(NEMA 4, 4X) and explosion
proof (NEMA 4,4X,7,9) hous-
ings are standard. NPT and IP65

DIN connections are offered with both
single and dual coils. The air supply
connection is 1/4" NPT and the electrical
connection is 1/2" NPT. A manual override
screw is located on the top of the valve
body. Stainless Steel housings, digital Bus
solenoids and a Series 55 speed control that
allows independent control in both direc-
tions of travel are also available.

TRAVEL STOP  Two independent
adjusting screws are located on the center
of the output shaft to precisely limit the
travel of the actuator  to specific degrees
of rotation.The travel stops permit bidirec-
tional adjustment of actuator movement in
both the open and closed positions.

SPRING RETURN  Bray’s Series 93
spring return models employ a unique
cartridge system. The actuator was designed
to save both space and cost. The housing
length of the spring return unit is the same
as the double acting unit. Converting from
double acting to spring return actuation is
just a matter of removing the end caps and
adding the unique spring cartridges. The
actuator can be disassembled and as-
sembled without cumbersome equipment or
danger to the installer due to springs
releasing. 40, 60, 80, and 100 psi services
are standard, optional ratings are available.
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Actuator Weights
48 63 83 92 118 127 160 210 255SIZE

Weights are in lbs. Spring Return unit weights are with full set of springs per piston.

1.8 3.4 6.1 8.4 16.4 20.9 38.1 65.0 144.0
2.4 4.1 7.9 10.8 21.7 27.3 52.6 95.3 192.6

Double Acting
Spring Return

Actuator Speeds
48 63 83 92 118 127 160 210 255

Open Stroke/
Close Stroke 1/4 1/4 1/4 1/4 1/2 1/2 1 2 2 3/4

SIZE

Times are in seconds, at 80 PSIG with 6ft. tubing, internal diameter approximately 1/4".

48 63 83 92 118 127 160 210 255SIZE
Actuator Volumes (ins3)

(UNC)

(UNC)

48 63 83 92 118 127 160* 210 255‡

1/8 1/4 1/4 1/4 1/4 1/4 1/4 1/4 1/4

1.42 1.97 1.97 1.97 2.76 2.76 — 4.92 6.50
F 03 F 05 F 05 F 05 F 07 F 07 F 12 F 16

1.97 2.76 2.76 2.76 4.92 4.92 4.92 6.50 7.87x4.72
F 05 F 07 F 07 F 07 F 12 F 12 F 12 F 16 Rect.

.55 .55 .75 .75 1.18 1.18 1.18 1.97 2.50

.40 .40 .51 .51 .87 .87 .87 .47 .62
3.88 4.53 5.43 5.78 7.28 8.09 9.36 11.45 13.35
4.00 5.58 7.40 8.59 11.90 12.31 15.54 17.80 26.70

10-32 1/4-20 1/4-20  1/4-20 5/16-18 5/16-18 — 1/2-13 M16x2
x .23 x .32 x .32 x .32 x .46 x .46 x .78 x 28mm

1/4-20 5/16-18 5/16-18 5/16-18 1/2-13 1/2-13 1/2-13 5/8-11 M16x2
x .25 x .40 x .40 x .40 x .69 x .69 x .75 x 1.11 x 28mm

.38 .38 .50 .50 1.12 1.12 1.12 1.12 1.12

1.30 1.38 1.46 1.46 2.20 2.20 2.20 2.76 4.25
2.50 3.46 4.27 4.61 5.52 6.32 7.80 10.04 11.89
1.60 1.72 2.02 2.18 2.53 2.72 3.07 4.25 4.75
2.19 3.11 3.83 4.17 4.91 5.44 6.82 8.83 10.75
1.58 1.58 1.58 1.58 1.58 1.58 2.56 2.56 2.56
1.25 .89 .89 .94 1.36 1.36 1.39 1.44 1.50

1.10** .79 .79 .79 .79 .79 1.18 1.18 1.18
.47 .47 .47 .47 .47 .47 .75 .75 .75

SIZE

A

B
ISO "F"†

ISO "F"†

C
D
E
F
G

H

J
L
M
N
P
Q
S
T
U

AIR
NPT

SERIES 92/93 DIMENSIONS

Note: Double Acting and Spring Return actuators have the same overall dimensions.
† ISO “F” means mounting flange-drilling pattern.
* Dimensions for Size 160A in table. Size 160B (keyed stem version) has C dimension of 1.38 and D dimension of .39.
‡ Dimensions for Size 255A in table. Size 255B actuator has a C dimension of 3.00 and D dimension of .75.
** Size 48 has a T dimension of .79 with use of NAMUR top plate.

5.7 9.6 24.8 34.8 73.8 96.7 187.5 360.0 750.0

4.8 13.4 32.6 45.9 95.5 130.8 259.6 450.0 900.0

Counter-
clockwise
Clockwise

Counter-clockwise: Air volume in cubic inches required to push pistons apart, full travel.
Clockwise: Air volume in cubic inches required to push pistons together, full travel.

STEM BORE DETAIL
SIZES 210 & 255

92

92

92

92



The Series 92 Actuator
has a constant output
torque throughout travel
from start to end, clock-
wise or counterclockwise
rotation.

DOUBLE ACTING
TORQUE CURVE
Series 92 – (Air to Air)

Start End

SERIES 93 ACTUATOR TORQUE DATA  Air Operated, With Spring Return, Torque Output (Lb.-Ins.)

SERIES 92 ACTUATOR TORQUE DATA
Double Acting Pneumatic Operated
Torque Output (Lb.-Ins.)

75 113 150 188 225
145 221 297 373 449
351 536 721 906 1091
493 753 1013 1272 1532
1058 1615 2171 2728 3285
1410 2152 2894 3636 4378
2797 4270 5742 7214 8687
5783 8826 11870 14914 17957
14211 21691 29171 36650 44130

48
63
83
92
118
127
160
210
255

Actuator
Size

Air Supply Pressure (PSIG)
40 60 80 100 120

SINGLE ACTING
TORQUE CURVES
Series 93 – (Spring Return)

Start

End

Start

End

TO
R

Q
U

E

Counterclockwise (Air Stroke)

Clockwise (Spring Stroke)

Start End Start End Start End Start End Start End Start End
Spring Stroke40 60 80 100 120

Air Supply Pressure (PSIG)Actuator
Size

No.
Springs

per
Piston

63

83

92

118

127

160

210

255

1 51 32 89 70 126 107 164 145 201 182 43 24
2/1 39 10 77 48 114 85 152 123 189 160 65 36
2 64 27 101 64 139 102 176 139 86 49

3/2 52 5 89 42 127 80 164 117 108 61
3 77 21 115 59 152 96 129 73
2 91 65 167 141 243 217 319 293 395 369 80 54
3 64 27 140 103 216 179 292 255 368 331 118 81
4 113 65 189 141 265 217 341 293 156 108
5 86 27 162 103 238 179 314 255 194 135
6 135 65 211 141 287 217 232 162
2 210 167 395 352 580 537 765 722 950 907 184 141
3 156 76 341 261 526 446 711 631 896 816 275 195
4 281 176 466 361 651 546 836 731 360 255
5 220 97 405 282 590 467 775 652 439 316
6 369 185 554 370 739 555 536 352
2 310 232 570 492 830 752 1089 1011 1349 1271 261 183
3 218 101 478 361 738 621 997 880 1257 1140 392 275
4 386 231 646 491 905 750 1165 1010 522 367
5 294  94 554 354 813 613 1073 873 659 459
6 462 229 721 488 981 748 784 551
2 692 469 1249 1026 1805 1582 2362 2139 2919 2696 589 366
3 509 174 1066 731 1622 1287 2179 1844 2736 2401 884 549
4 883 437 1439 993 1996 1550 2553 2107 1178 732
5 700 142 1256 698 1813 1255 2370 1812 1473 915
6 1073 404 1630 961 2187 1518 1767 1098
2 880 465 1622 1207 2364 1949 3106 2691 3848 3433 945 530
3 1357 733 2099 1475 2841 2217 3583 2959 1419 795
4 1094 261 1836 1003 2578 1745 3320 2487 1891 1058
5 1568 529 2310 1271 3052 2013 2365 1326
6 1302 57 2044 799 2786 1541 2837 1592
2 1819 1118 3292 2591 4764 4063 6236 5535 7709 7008 1679 978
3 1399 349 2872 1822 4344 3294 5816 4766 7289 6239 2448 1398
4 2452 1123 3924 2595 5396 4067 6869 5540 3147 1818
5 2030 353 3502 1825 4974 3297 6447 4770 3917 2240
6 3154 1196 4626 2668 6099 4141 4546 2588
2 3833 2508 6876 5551 9920 8595 12964 11639 16007 14682 3275 1950
3 2859 868 5902 3911 8946 6955 11990 9999 15033 13042 4915 2924
4 4930 2275 7974 5319 11018 8363 14061 11406 6551 3896
5 3949 638 6993 3682 10037 6726 13080 9769 8188 4877
6 6022 2031 9066 5075 12109 8118 9839 5848
2 9487 6747 16967 14227 24447 21707 31926 29186 39406 36666 7464 4724
3 7125 3015 14605 10495 22085 17975 29564 25454 37044 32934 11196 7086
4 12243 6762 19723 14242 27202 21721 34682 29201 14929 9448
5 9880 3030 17360 10510 24839 17989 32319 25469 18661 11811
6 14998 6778 22477 14257 29957 21737 22393 14173

48

92

92
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CONTROLS
All statements, technical information, and recom-
mendations in this bulletin are for general use only.
Consult Bray representatives or factory for the
specific requirements and material selection for
your intended application. The right to change or
modify product design or product without prior
notice is reserved.
Patented and patents applied for all over the world.

DISTRIBUTOR

1 1 Body
2 2 Piston
3 1 Pinion
4 2 End Cap
5 12 max. Spring Cartridge Assembly
6 1 Upper Bearing
7 1 Lower Bearing
8 1 Retaining Ring
9 1 Nylon Washer
10 2 Acetal-Bearing Pad
11 2 Acetal-Guide Ring
12 2 Stop Nut
13 2 Travel Adjusting Screw Stop
14 2 O-Ring–Travel Stop
15 1 Acetal Spacer
16 1 Travel Stop
17 8 Hex Head Cap Screw
18 8 Washer
19 2 O-Ring–Piston
20 2 O-Ring–End Cap
21 1 O-Ring–Shaft-Top
22 1 O-Ring–Shaft-Bottom
23 1 Indicator Pointer
24 1 Indicator Pointer Screw

SPACE SAVING MODULAR
PRODUCT LINE
The actuator shall be pneumatically
operated and must travel a minimum
of 90° in each direction and must be
able to overtravel at 3% in each direc-
tion past 90°. The actuator shall be
totally enclosed and contained in a
single enclosure, with no external
moving parts. All pneumatic passage
ways must be integral to the actuator
housing so as to eliminate the need for
external tubing. Actuator shall be rack
and pinion design, and the output
torque shall be linear throughout travel.
Actuator shall be provided with pistons
that have acetal piston guides and rings
thus greatly extending the life of the
actuator and reducing friction to the
minimum. Actuator must be supplied
with two independent travel stop
adjustments, the 0° and 90° travel
positions have travel adjustments of +5°
to –5° (see Diagram A below). The
actuator shall be provided with
mechanical visual position indicator,
and the indicator must be able to be
removed easily thus exposing the output
shaft for use of manually overriding the

actuator when needed. The output shaft and pinion
must be of one piece and must be manufactured out
of hardened alloy steel and zinc plated for corrosion
protection. Actuator shall be able to mount in any
position without loss of performance. The actuator
shall bolt directly to Bray valve mounting flange
without need for any brackets.

Actuator housing shall be anodized aluminum and
all external fasteners shall be carbon steel, zinc
plated. Springs shall be spring steel, coated for
corrosion protection. All seals shall be Buna-N and
bearings made of lubricated acetal resin.

The actuator shall be factory lubricated. Actuator
design must have smooth housing lines so it will
self-drain. The actuator shall be factory tested to
ensure proper operation.

SPRING RETURN –
MODULAR DESIGN
The Spring Return System for fail-safe services
must be installed in the same housing as the double
acting actuator, with no additional housing
extensions required, therefore saving weight and
space. The spring system must be supplied as a
self-contained spring cartridge system. This is a
safety feature that ensures disassembly of the
actuator without danger of spring release when end
caps are removed. Actuator shall be Bray Series 92
or 93 or approved equal.

SERVICE DATA:
Actuators shall be designed for pneumatic oper-
ation up to a maximum pressure of 140 PSIG (10
Bar) and for temperature ranges of -40°F (-40°C) to
+200°F (+95°C). Filtered air is recommended but
not required. All double acting and spring return
units shall be suitable for both on-off and throttling
applications. Optional units shall be able to operate
with other media such as hydraulic oil or water,
consult factory for further information.

OPTIONAL EQUIPMENT
See Bray brochure #1030 for Solenoid, brochures
#1011 and #1029 for Pneumatic and Electro-
Pneumatic Positioners and brochures #1012 and
#1015 for Valve Status Monitors.

ACTUATOR COMPONENTS
Item Qty. Description
No.

STANDARD MATERIALS
Body: Extruded aluminum alloy, anodized

End Caps: Die cast aluminum alloy with
corrosion resistant polyester coating

Pistons: Die cast aluminum alloy
Output Shaft/Pinion: Carbon Steel, zinc plated

Travel Stop: Alloy Steel
Shaft Bearings: Acetal
Piston Guides: Acetal

Fasteners: Stainless Steel
Springs: Spring Steel, protective coating

O-Ring Seals: Buna-N
Options: Polyester coated body exterior

Electroless Nickel plated body exterior
Hard Anodized body exterior
Stainless Steel pinion

*Spring Cartridges not included
  in Series 92 Double Acting.

*
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Bray® is a registered trademark of BRAY INTERNATIONAL, Inc.

Certificate Number: 31938

Series 93 Spring Return
Unit shown above.

Diagram A Travel Stop Adjustments
The 0° and 90° travel positions have travel
adjustments of +5° max.
to –5° min.

–5°
+5°

–5° +5°
Caution: Care should be taken
not to over adjust the travel stops
in too far or out too far.
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Features
• Wide range of pressure ratings, sizes, and resilient 

materials provide long service life and low 
internal leakage

• High Flow Valves for liquid, corrosive, and air/inert 
gas service

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

Pilot Operated
General Service Solenoid Valves

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

NC

NO

Solenoid Enclosures

Electrical

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

RedHat II  DC: 32˚F to 104˚F (0˚C to 40˚C)
RedHat     DC: 32˚F to 77˚F (0˚C to 25˚C) 

(104˚F/40˚C occasionally)
Refer to Engineering Section for details.

Approvals
CSA certified. RedHat II meets applicable CE directives.
Refer to Engineering Section for details.

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

Construction

4 2-
W

AY

11

%          )

Valve Parts in Contact with Fluids 

Body                              Brass   304 Stainless Steel

Seals and Discs               NBR or PTFE

Disc-Holder                    PA

Core Tube                 305 Stainless Steel

Core and Plugnut          430F Stainless Steel

Springs                          302 Stainless Steel

Shading Coil           Copper        Silver

Standard
Coil and
Class of

Insulation

Watt Rating and Power
Consumption Spare Coil Part Number

DC
Watts

AC General Purpose Explosionproof

Watts
VA

Holding
VA

Inrush AC DC AC DC
F - 6.1 16 40 238210 - 238214 -
F 11.6 10.1 25 70 238610 238710 238614 238714
F 16.8 16.1 35 180 272610 97617 272614 97617
F - 17.1 40 93 238610 - 238614 -
F - 20 43 240 99257 - 99257 -
F - 20.1 48 240 272610 - 272614 -
H 30.6 - - - - 74073 - 74073
H 40.6 - - - - 238910 - 238914

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

 
8210R1
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Specifications (English units)

Pipe
Size
(ins.)

Orifice
Size
(ins.)

Cv
Flow

Factor

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

Watt Rating/
Class of Coil
Insulation �

Min. 

Max. AC Max. DC

Air-Inert
Gas Water

Light Oil @
300 SSU

Air-Inert
Gas Water

Light Oil @
300 SSU AC DC

Catalog
Number

Const.
Ref. �

UL �
Listing

Catalog
Number

Const.
Ref. �

UL �
Listing AC DC

NORMALLY CLOSED (Closed when de-energized), NBR or PTFE � Seating
3/8 3/8 1.5 � 150 125 - 40 40 - 180 150 8210G073 � 1P � 8210G036 � 1P � 6.1/F 11.6/F
3/8 5/8 3 0 150 150 - 40 40 - 180 150 8210G093 5D 	 - - - 10.1/F 11.6/F
3/8 5/8 3 5 200 150 135 125 100 100 180 150 8210G001 6D 	 - - - 6.1/F 11.6/F
3/8 5/8 3 5 300 300 300 - - - 175 - 8210G006 5D 	 - - - 17.1/F -
1/2 7/16 2.2 � 150 125 - 40 40 - 180 150 8210G015 � 2P � 8210G037 � 2P � 6.1/F 11.6/F
1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G094 5D 	 - - - 10.1/F 11.6/F
1/2 5/8 4 0 150 150 125 40 40 - 175 150 - - - 8210G087 7D � 17.1/F 11.6/F
1/2 5/8 4 5 200 150 135 125 100 100 180 150 8210G002 6D 	 - - - 6.1/F 11.6/F
1/2 5/8 4 5 300 300 300 - - - 175 - 8210G007 5D 	 - - - 17.1/F -
1/2 3/4 4 5 - 300 - - 300 - 180 125 8210G227 5D 	 - - - 17.1/F 40.6/H
3/4 5/8 4.5 0 150 150 125 40 40 - 175 150 - - - 8210G088 7D � 17.1/F 11.6/F
3/4 3/4 5 5 125 125 125 100 90 75 180 150 8210G009 9D 	 - - - 6.1/F 11.6/F
3/4 3/4 5 0 150 150 - 40 40 - 180 150 8210G095 8D 	 - - - 10.1/F 11.6/F
3/4 3/4 6.5 5 250 150 100 125 125 125 180 150 8210G003 11D 	 - - - 6.1/F 11.6/F
3/4 3/4 6 0 - - - 200 180 180 - 77 8210B026 � ‡ 10P - - - - - 30.6/H
3/4 3/4 6 0 350 300 200 - - - 200 - 8210G026 � ‡ 40P � - - - 16.1F -
1 1 13 0 - - - 100 100 80 - 77 8210B054 ‡ 31D - 8210D089 15D - - 30.6/H
1 1 13 0 150 125 125 - - - 180 - 8210G054 41D � 8210G089 45D � 16.1/F -
1 1 13 5 150 150 100 125 125 125 180 150 8210G004 12D 	 - - - 6.1/F 11.6/F
1 1 13.5 0 300 225 115 - - - 200 - 8210G027 ‡ 42P � - - - 20.1/F -
1 1 13.5 10 300 300 300 - - - 175 - 8210G078 � 13P - - - - 17.1/F -

1 1/4 1 1/8 15 0 - - - 100 100 80 - 77 8210B055 ‡ 32D - - - - - 30.6/H
1 1/4 1 1/8 15 0 150 125 125 - - - 180 - 8210G055 43D � - - - 16.1/F -
1 1/4 1 1/8 15 5 150 150 100 125 125 125 180 150 8210G008 16D 	 - - - 6.1/F 11.6/F
1 1/2 1 1/4 22.5 0 - - - 100 100 80 - 77 8210B056 ‡ 33D - - - - - 30.6/H
1 1/2 1 1/4 22.5 0 150 125 125 - - - 180 - 8210G056 44D � - - - 16.1/F -
1 1/2 1 1/4 22.5 5 150 150 100 125 125 125 180 150 8210G022 18D � - - - 6.1/F 11.6/F

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

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

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

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

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

� 5 psi on Air; 1 psi on Water. � Valves not available with Explosionproof enclosures.
� Valve provided with PTFE main disc. � On 50 hertz service, the watt rating for the 6.1/F solenoid is 8.1 watts.
� Valve includes UItem (G.E. trademark) piston. 
 AC construction also has PA seating. 
� Letter “D” denotes diaphragm construction; “P” denotes piston construction. � No disc-holder.
� 	 Safety Shutoff Valve; � General Purpose Valve. 
 Stainless steel disc-holder.
Refer to Engineering Section (Approvals) for details. ‡ Must have solenoid mounted vertical and upright.
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1/2 5/8 4 0 150 150 - 40 40 - 180 150 8210G094 5D - - - 10.1/F	

1/2 5/8 4 5 200 150 135 125 100 100 180 150 8210G002 6D - - - 6.1/F	
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Dimensions: inches (mm)

K
P

H

NPT
BOTH ENDS

L

1/2 NPT

W

R .12 [3.2]
4 PLACES

.59 [15]

.69 [18] .86 [22]

.88 [22]Ø.266 [6.8]

BOTTOM VIEW SHOWING
MOUNTING BRACKET HOLES

(OPTIONAL)FLOW

Const. Ref. 1, 2

1.656 [42]

.281 [7.1] DIA
2 MOUNTING
HOLES

OPTIONAL MOUNTING BRACKET

FLOW

L

K

P

H

NPT 
BOTH ENDS

W

1/2 NPT

1.625 [41.3]

Const. Ref. 5-9, 11, 20, 21, 23 , 25, 37,38

Const. Ref. 13

L

W

P

K

H

NPT
BOTH ENDS

FLOW

Const.
Ref. H K L P W

1*
ins. 3.85 3.00 1.91 3.41 1.69
mm 98 76 49 87 43

2*
ins. 4.17 3.25 2.28 3.63 1.69
mm 106 83 58 92 43

5
ins. 3.84 2.31 2.75 3.28 2.28
mm 98 59 70 83 58

6*
ins. 3.38 1.94 2.75 2.80 2.28
mm 86 49 70 71 58

7
ins. 4.19 2.50 2.81 3.47 2.39
mm 106 64 71 88 61

8
ins. 4.13 2.47 2.81 3.44 2.29
mm 105 63 71 87 58

9*
ins. 3.66 2.10 2.81 2.96 2.28
mm 93 53 71 75 58

10*
ins. 5.25 X 2.81 4.59 2.31
mm 133 X 71 117 59

11*
ins. 4.16 2.66 3.84 3.52 2.75
mm 106 68 98 89 70

12
ins. 5.64 3.15 3.75 4.01 3.36
mm 143 80 95 102 85

13
ins. 4.44 3.22 3.75 4.19 5.81
mm 113 82 95 106 147

15*
ins. 5.34 X 3.75 4.47 3.84
mm 136 X 95 114 98

16
ins. 5.64 3.15 3.66 4.01 3.56
mm 143 80 93 102 90

18
ins. 6.11 3.30 4.38 4.16 3.92
mm 155 84 111 106 100

20*
ins. 7.33 3.71 5.06 4.57 4.87
mm 186 94 129 116 124

21*
ins. 7.33 3.71 5.50 4.57 4.87
mm 186 94 140 116 124

23
ins. 4.35 2.65 2.75 3.79 2.28
mm 110 67 70 96 58

24
ins. 5.06 X 3.78 4.44 2.75
mm 129 X 96 113 70

25
ins. 4.64 2.81 2.81 3.94 2.28
mm 118 71 71 100 58

26
ins. 6.53 X 3.75 4.91 3.19
mm 166 X 95 125 81

27
ins. 8.22 X 5.50 5.47 4.87
mm 209 X 140 139 124

28
ins. 6.53 X 3.66 4.91 3.19
mm 166 X 93 125 81

29
ins. 7.03 X 4.38 5.06 4.40
mm 179 X 111 129 112

* DC dimensions slightly larger.
IMPORTANT: Valves may be mounted in any 
position, except as noted in specifications table.
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8.4 Subject to technical modifications without notice DE-STA-CO

Stainless steel: vertical clamps

A1

L3

L1

F

L2

L

B1B

A

øD

A3

M

C
C1

Opening

C2

H

Product features
� Corrosion-resistant and heat-resistant steel

� Smooth surfaces without burrs

� Rivets made of stainless steel

� Oil-resistant, ergonomically shaped DE-STA-CO

handle grip

Accessories
Vertical clamps in stainless steel versions are generally delivered with

standard adjustment spindles made of stainless steel.

� U-shaped clamping bar
� Flanged bases

Application areas
DE-STA-CO toggle clamps made of stainless steel are resistant to

corrosion and chemicals. These clamps are recommended for use in

the chemical and food industries.

Models 201-USS, 202-USS, 207-USS, 210-USS

Model no.

Holding
Capacity

[lbs.]

Bar
Opening

+10º [lbs.] Standard equipment
Flanged
Washers

201-USS

202-USS

207-USS

210-USS

125

250

450

750

110º

104º

115º

106º

0.15

0.35

0.70

1.29

201943

202943

509907-M

237943

102911

215905

507907

235906

See additional adjustment spindles beginning on page 9.1.

Model no. A A1 A3 B B1 C C1 C2 ØD F H L L1 L2 L3 M

201-USS

202-USS

207-USS

210-USS

0.63

0.50

0.75

1.25

1.00

1.00

1.38

1.91

.19

0.26

0.31

0.31

0.94

1.06

1.25

1.78

1.31

1.56

1.75

2.53

0.63

0.94

1.25

1.67

0.31

0.38

0.63

0.79

0.08

0.12

0.11

0.11

0.17

0.22

0.28

0.33

0.21

0.25

0.33

0.40

3.03

4.21

5.63

7.58

2.02

2.72

4.41

5.53

1.02

1.72

3.06

3.63

0.13

0.51

0.50

0.94

0.73

0.98

1.96

2.56

M5 or #10

M6 or 1/4

M8 or 5/16

M10 or 3/8

S
ta
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ss

S
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el

C
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m
p
s

210-USS

210-USS

210-USS
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* All Dimensions are approximate and subject to change.

D

A

B

MFC A B C D E F G

contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.

For Approval Only.
Not For

Construction.



  1909 Commonwealth Avenue, Madison, WI  53726 
  P: 608.240.8987   W:www.municipalfilter.com 

Cloth Media, Acrylic 

Pre-Installation Dimensions (Excess cut-off following installation into element frame) 



DRAW PULL LATCHES
LA

TC
H

ES
D

R
A

W
 P

U
LL

 L
A

TC
H

ES

3D3DMODELS

Working load: 600 lb.

Latch 3  Series 
Stainless Steel Electro-polished



REVISIONS
REV. DESCRIPTION BY DATE CHK DATE

ENGINEERING AND PRODUCTS

other than review, without the express written authorization of an authorized officer of

C

SPEP. This document must be kept only in SPEP's confidential files when not in use.

SIERRA PACIFIC

This document contains information that is the confidential and proprietary property of
SPEP and may not be copied, published, or disclosed to others, or used for any purpose





Air & Multipurpose 

General Purpose 

Heavy Duty 

Push-on

Chemical Transfer 

Cleaning Equipment 

Food 

Transfer 

Washdown

Marine

Material Handling

Abrasives

Bulk Transfer 

Cement & Concrete

Mining

Petroleum

Aircraft Fueling

Dispensing 

Dock 

Transfer

Spray

Steam

Vacuum

LPG Delivery

Water

Discharge

Suction & Discharge

Washdown

Welding

Coupling Systems

Equipment

Appendix

259  Water  Suction & Discharge

Versiflo® 150 Water S&D

Product Specifications

Application

General-purpose water suction and discharge for medium- to 

heavy-duty applications. Can be used in Lasso® applications. 

Construction Tube

Black EPDM synthetic rubber (wrapped finish)

Reinforcement

Spiral plied synthetic fabric with wire helix

Temperature Range

-25˚F to 200˚F (-32˚C to 93˚C)

Packaging

542-528 – 100’ lengths, coiled and polywrapped 

541-528 – custom lengths

Branding (Spiral)

Example: Continental ContiTech Versiflo® 150 Water Suction 

& Discharge

Couplings

Contact fitting manufacturer for proper fitting 

recommendation and coupling procedure.

Order Codes 

542-528 (1 1/4"-6") 

541-528 (8"-14")

Verisiflo® 150 Water S&D

SAP # ID Nom. OD Max. WP Bend Radius Vacuum HG Weight

Black in. mm in. mm psi MPa in. mm in. mm lb./ft. kg/m

20016820 1e 31.8 1.63 41.4 150 1.03 4 102 29 737 0.53 0.79

20016822 1f 38.1 1.87 47.5 150 1.03 4 102 29 737 0.65 0.97

20016828 2 50.8 2.39 60.7 150 1.03 7 178 29 737 0.87 1.29

20016831 2f 63.5 2.89 73.4 150 1.03 10 254 29 737 1.08 1.61

20016834 3 76.2 3.42 86.9 150 1.03 14 356 29 737 1.44 2.14

20016838 4 101.6 4.45 113.0 150 1.03 18 457 29 737 2.00 2.98

20016841 6 152.4 6.60 167.6 150 1.03 24 610 29 737 4.56 6.79

20115258 8 203.0 8.75 238.0 150 1.03 48 1200 29 737 7.40 11.00

20669573 10 254.0 10.96 278.0 150 1.03 60 1500 29 737 12.20 18.20

20669574 12 305.0 13.23 336.0 150 1.03 72 1800 29 737 18.70 27.90

20016828 2 50.8 2.39 60.7 150 1.03 7 178 29 737 0.87 1.29



3 ARMS
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FEATURES
•  Stainless steel rings, arms & pins.
•  Most complete line of polypropylene couplings available.
•  Versatile — interchangeable with all types of cam lever couplers.
•  Precision molded — insures a uniform and accurate fit.
•  Durable — Polypropylene is glass filled for rugged strength and durability.
•  Smooth operating — finger rings are designed for easy opening of cam levers.
•  Complete series of ½", ¾", 1", 1¼", 1½", 2", 3" and 4" NPT thread. 
•  BSP threads available 1"- 3" sizes (excluding 1¼").
• Operating conditions: 

–3/8" thru 2" — 100 P.S.I. at 0°F; 125 P.S.I. at 70°F; 70 P.S.I. at 150°F.
–2½",3"& 4" Cap-50 P.S.I.; Couplings 75 P.S.I. max.

•  Economical and superior in performance.
•  Standard with EPDM gaskets. Buna “N”, and FKM (viton type) also available.

Polypropylene Cam Lever Couplings

A B C D

F PL CAP

NOTE: *¼", 3/8" and ½" series couplings interchange with ¾" size couplings. Coupling ends are ¾" size.
**1¼" series couplings interchange with 1" size couplings. Coupling ends are 1" size.
***1½" x 1¼" couplings interchange with 1½" size couplings. Coupling ends are 1½" size.

WARNING: Couplings should not
be disconnected under pressure
or with liquid in the line.

3" C & All 4"Couplings have3 Arms for POSITIVESEAL!

FDA CAM LEVER COUPLINGS
ITEM DESCRIPTION ¼" 3⁄8" ½" ¾" 1" 1¼" 1½" x 1¼" 1½" 2" 2½" 3" 3" 3 ARMS 4" 3 ARMS

A Male Adapter-Female Thread 75A1/4 75A3/8 75A1/2 75A3/4 100A 125A 150125A 150A 200A 300A 400A

B Female Coupler- Male Thread 75B1/2 75B3/4 100B 125B 150125B 150B 200B 300B 303B200A 400B

C Female Coupler-Hose Shank 050C 075C 100C 125C 150125C 150C 200C 300C 303C 400C

D Female Coupler-Female Thread 075D3/8 050D 075D 100D 125D 150125D 150D 200D 300D 400D

E Male Adapter-Hose Shank 050E 075E 100E 125E 150125E 150E 200E 300E 400E

F Male Adapter-Male Thread 050F 075F 100F 125F 150125F 150F 200F 300F 400F

PL Plug for Female Coupler 75PL 75PL 100125PL 100125PL 150PL 150PL 200PL 250PL 300PL 400PL

CAP Cap for Male Adapter 075CAP 075CAP 100125CAP 100125CAP 150CAP 150PCAP 200CAP 250CAP 300CAP 400CAP
(2 arms)

CAPSH Cap w/Short Arms 200CAPSH

®
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F Male Adapter-Male Thread

C Female Coupler-Hose Shank

C

F

050C

050F 200F
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FEATURES
• Precision molded in polypropylene, reinforced with fiberglass for 

strength and durability.
• Stainless steel rings, cam levers and pins resist corrosion.
• Banjo 90° angle couplings and adapters will reduce the 
   number of elbows and other pipe fittings used in plumbing  

applications.

F

1½" & 2" Polypropylene 90° Couplings

1½" 90° POLY CAM LEVER COUPLINGS
PART NO DESCRIPTION MAX  

PSI GASKET QTY

150A90 1½" 90° Male Adapter-1½" Female Thread 225 EPDM 1

150C90 1½" 90° Female Coupler-1½" Hose Shank 225 EPDM 1

150D90 1½" 90° Female Coupler-1½" FemaleThread 300 EPDM 1

150F90 1½" 90° Male Adapter-1½" Male Thread 300 EPDM 1

2" 90° POLY CAM LEVER COUPLINGS
PART NO DESCRIPTION MAX  

PSI GASKET QTY

200A90 2" 90° Male Adapter-2" Female Thread 225 EPDM 1

200B90 2" 90° Female Coupler-2" Male Thread 225 EPDM 1

200C90 2" 90° Female Coupler-2" Hose Shank 225 EPDM 1

200D90 2" 90° Female Coupler-2" Female Thread 200 EPDM 1

200F90 2" 90° Male Adapter-2" Male Thread 225 EPDM 1

BA

C

200C90 2"  90°  Female Coupler-2" Hose Shank 225 EPDM 1



POLY STRAIGHT HOSE BARBS
PART NO DESCRIPTION QTY

HB025 ¼" Male Thread x ¼" Hose Barb 10/bag

HB025-038 ¼" Male Thread x 3⁄8" Hose Barb 10/bag

HB025-050 ¼" Male Thread x ½" Hose Barb 10/bag

HB038 3⁄8" Male Thread x 3⁄8" Hose Barb 10/bag

HB038-025 3⁄8" Male Thread x ¼" Hose Barb 10/bag

HB038-050 3⁄8" Male Thread x ½" Hose Barb 10/bag

HB050-025 ½" Male Thread x ¼" Hose Barb 10/bag

HB050-038 ½" Male Thread x 3⁄8" Hose Barb 10/bag

HB050 ½" Male Thread x ½" Hose Barb 10/bag

HB050-075 ½" Male Thread x ¾" Hose Barb 10/bag

HB075-038 ¾" Male Thread x 3⁄8" Hose Barb 10/bag

HB075-050 ¾" Male Thread x ½" Hose Barb 10/bag

HB075-058 ¾" Male Thread x 5⁄8" Hose Barb 10/bag

HB075 ¾" Male Thread x ¾" Hose Barb 10/bag

HB075-100 ¾" Male Thread x 1" Hose Barb 10/bag

HB100-075 1" Male Thread x ¾" Hose Barb 10/bag

HB100 1" Male Thread x 1" Hose Barb 10/bag

HB100-125 1" Male Thread x 1¼" Hose Barb 10/bag

HB125-075 1¼" Male Thread x ¾" Hose Barb 10/bag

HB125-100 1¼" Male Thread x 1" Hose Barb 10/bag

HB125 1¼" Male Thread x 1¼" Hose Barb 10/bag

HB125-150 1¼" Male Thread x 1½" Hose Barb 10/bag

HB150-100 1½" Male Thread x 1" Hose Barb 10/bag

HB150-125 1½" Male Thread x 1¼" Hose Barb 10/bag

HB150 1½" Male Thread x 1½" Hose Barb 10/bag

HB150-200 1½" Male Thread x 2" Hose Barb 10/bag

HB200-150 2" Male Thread x 1½" Hose Barb 10/bag

HB200 2" Male Thread x 2" Hose Barb 10/bag

HB300 3" Male Thread x 3" Hose Barb 1

HB400 4" Male Thread x 4" Hose Barb 1

POLY FEMALE HOSE BARBS
PART NO DESCRIPTION QTY

HBF075 ¾" Female Thread 10/bag

HBF075-100 ¾" Female Thread x 1" Hose Shank 10/bag

HBF100 1" Female Thread x 1" Hose Shank 10/bag

POLY HOSE BARB TEES
PART NO DESCRIPTION QTY

HBT025 ¼" Hose Barb Tee 10/bag

HBT038 3⁄8" Hose Barb Tee 10/bag

HBT050-038 ½" x ½" x 3⁄8" Hose Barb Tee 10/bag

HBT050 ½" Hose Barb Tee 10/bag

HBT050-075 ½" x ½" x ¾" Hose Barb Tee 10/bag

HBT075-050 ¾" x ¾" x ¾" Hose Barb Tee 10/bag

HBT075 ¾" Hose Barb Tee 10/bag

HBT075-100 ¾" x ¾" x 1" Hose Barb Tee 10/bag

HBT100-075 1" x 1" x ¾" Hose Barb Tee 10/bag

HBT100 1" Hose Barb Tee 10/bag

POLY HOSE BARB THREADED TEES
PART NO DESCRIPTION QTY

HBT100-100 1" Hose Barb x 1" Hose Barb x 1" Male Thread Hose BarbTee 1

HBT150-100 1½" Hose Barb x 1½" Hose Barb x 1" Male Thread 
Hose Barb Tee 1

HBT150-150 1½" Hose Barb x 1½" Hose Barb x1½" Male Thread
Hose Barb Tee 1

POLY 90° HOSE BARBS
PART NO DESCRIPTION QTY

HB025-90 ¼" Male Thread x ¼" 90° Hose Barb 10/bag

HB025/038-90 ¼" Male Thread x 3⁄8" 90° Hose Barb 10/bag

HB025/050-90 ¼" Male Thread x ½" 90° Hose Barb 10/bag

HB038-90 3⁄8" Male Thread x 3⁄8" 90° Hose Barb 10/bag

HB050/038-90 ½" Male Thread x 3⁄8" 90° Hose Barb 10/bag

HB050-90 ½" Male Thread x ½" 90° Hose Barb 10/bag

HB050/075-90 ½" Male Thread x ¾" 90° Hose Barb 10/bag

HB075/050-90 ¾" Male Thread x ½" 90° Hose Barb 10/bag

HB075-90 ¾" Male Thread x ¾" 90° Hose Barb 10/bag

HB075/100-90 ¾" Male Thread x 1" 90° Hose Barb 10/bag

HB100/075-90 1" Male Thread x ¾" 90° Hose Barb 10/bag

HB100-90 1" Male Thread x 1" 90° Hose Barb 10/bag

HB100/125-90 1" Male Thread x 1¼" 90° Hose Barb 10/bag

HB125/100-90 1¼" Male Thread x 1" 90° Hose Barb 10/bag

HB125-90 1¼" Male Thread x 1¼" 90° Hose Barb 10/bag

HB125/150-90 1¼" Male Thread x 1½" 90° Hose Barb 10/bag

HB150/125-90 1½" Male Thread x 1¼" 90° Hose Barb 10/bag

HB150-90 1½" Male Thread x 1½" 90° Hose Barb 10/bag

HB200/150-90 2" Male Thread x 1½" 90° Hose Barb 10/bag

HB200-90 2" Male Thread x 2" 90° Hose Barb 10/bag

HB300-90 3" Male Thread x 3" 90° Hose Barb 1

316 SS HOSE BARBS
PART NO DESCRIPTION QTY

HB025SS ¼" Male Thread x ¼" Hose Shank 1

HB025-038SS ¼" Male Thread x 3⁄8" Hose Shank 1

HB025-050SS ¼" Male Thread x ½" Hose Shank 1

HB038SS 3⁄8" Male Thread x 3⁄8" Hose Shank 1

HB038-050SS 3⁄8" Male Thread x ½" Hose Shank 1

HB050SS ½" Male Thread x ½" Hose Shank 1

HB050-058SS ½" Male Thread x 5⁄8" Hose Shank 1

HB050-075SS ½" Male Thread x ¾" Hose Shank 1

HB075-050SS ¾" Male Thread x ½" Hose Shank 1

HB075SS ¾" Male Thread x ¾" Hose Shank 1

HB075-100SS ¾" Male Thread x 1" Hose Shank 1

HB100-075SS 1" Male Thread x ¾" Hose Shank 1

HB100SS 1" Male Thread x 1" Hose Shank 1

HB125SS 1¼" Male Thread x 1¼" Hose Shank 1

HB150SS 1½" Male Thread x 1½" Hose Shank 1

HB200SS 2" Male Thread x 2" Hose Shank 1

HB300SS 3" Male Thread x 3" Hose Shank 1

PIPE FITTINGSPIPE FITTINGS
P
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HB200 2" Male Thread x 2" Hose Barb

½ ½HB050SS ½" Male Thread x ½" Hose Shank
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Drawings:  

Interconnection (M1200000-Interconnection)

FCP Panel Layout (M1200500-Layout)

FCP Panel Wiring (M1200500-Wiring)

Component Cutsheets:

Attabox Nema 4X Enclosure

Automation Direct DL-05AA PLC & I/O

Automation Direct EA9-T7CL-R Touch Screen 
Operator Interface Panel & Accessories

Eaton Circuit Breakers

Phoenix Contact Relays

Automation Direct Ice Cube Relays

Rhino DC Power Supply 

FESTO Solenoid Valve Terminal & 
Accessories

Weidmuller Duplex Receptacle

Gems LS-1950 Float Switch(s)

Square D Pumptrol Pressure Switch



(120VAC, 1ph, 60Hz, 20A)

(230VAC, 1ph, 60Hz, 50A)

Compressed Air System Components for MFC Filter 
Systems (Mx200000 Series):

Air pressure to filter must be regulated to 85-90psi. 

In order to maintain proper operation of valve actuators & air scour solenoids, air to 
the filter must be clean & free from dust, debris, & excessive oil. 

Drying equipment is included due to high humidity (filter located outside);

AIRLINE CRITICAL NOTE:  DO NOT USE Galvanized pipe, black pipe, or other 
corrosive material as this may cause damage to the filter’s air scour system & 
components.

HOUSING NOTE:  Submitted compressed air equipment is intended for indoor 
use only.  All components shall be housed in a building, enclosure, or other 
appropriate shelter and shall NOT be left outdoors prior to or during 
installation, construction, or operation.  All housings, shelters, enclosures, or 
other buildings are to be provided and installed by others. 

½” Min Dia 
Airline or SS 

pipe, by others 
(See notes).

(120VAC, 1ph, 60Hz, 20A)

Condensate 
Discharge (to drain 

or ground)

contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.

For Approval Only.
Not For

Construction.



Terminal Strip

A
C

 Term
s

Terminal StripZIPLink

contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.

For Approval Only.
Not For

Construction.
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contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.
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AC Outputs

For Approval Only.
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Freedom™ Series
Proven Protection Made Possible By The Freedom To Design For Your Individual Application Needs

Freedom (FR) Series enclosures are developed for maximum design flexibility and pleasing aesthetics. These 
attractive yet highly durable enclosures fiberglass-reinforced polyester enclosures are ideal for diverse applications 
including: high-end electronics, OEM housings and conspicuous industrial applications, both indoors and out. They 
can be relied on for protection in corrosive environments where a full seal against the outside environment is critical 
and a watertight seal is a must. 

A unique benefit of feature-laden Freedom Series enclosures is the internal panel management system empowering 
the end user to select and use only the features required for their specific application --- and to use every cubic inch 
of valuable internal enclosure space!

The Freedom Series offers an additional feature of panel mounting in the cover for use as an operator interface in 
industrial equipment control stations.

FREEDOM SERIES ATTRIBUTES
• Available in 2 cover options: 

1. Opaque cover 
2. Flush bonded window

• Maximum visibility to raised panels and control devices
• High temperature, flame retardant, non corrosive, environmental designs
•  Stands up to an exceptionally broad range of chemical exposures
• Results in an environmentally sealed, environmentally sound space
• High impact resistance
• Double insulated material No incidental electrical contact
•  Solid construction in a lightweight design
• UV Resistant

FREEDOM SERIES INDUSTRY STANDARDS
UL/cUL File # E64358
NEMA Ratings  1, 3, 3S, 4X, 12, 13 
(UL508A, UL50 & UL50e)
CSA Std. C22.2 File # LR069014
IEC 60529 Ratings IP66
UL 1741 File # E333478
Temperature Range (-76°F to +274°F) (-60°C to +134°C)
Window Temperature Range (-26°F to +170°F) (-32°C to +76°C)
Flammability Rating UL94-5V
Window Flammability Rating UL94-HB
Self Extinguishing Non-Halogenated, Non-flame propagating
NFPA No. 101 Flame Spread Class A (1)
Impact Rating IK10
Certifications UL, CSA, CE, REACH, RoHS
Outdoor UV Exposure (UL 746C) (f1) Rated
Chemical Resistance See chart on page 120

10
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 / HPL

Freedom
 (FR)
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CONSTRUCTION
Material Hot Compression Molded Fiberglass Reinforced Polyester (Thermoset)
Gasket  Poured Seamless Polyurethane Gasket
Cover Screw Size #10-32 x 1-1/4
Cover Screw Torque 20-24 in.-lbs.
Hinge and Latch Hardware 304 Stainless Steel

INDUSTRY STANDARDS
UL/cUL File # E64358
NEMA Ratings  1, 3, 3S, 4X, 12, 13 
(UL508A, UL50 & UL50e)
CSA Std. C22.2 File # LR069014
IEC 60529 Ratings IP66
UL 1741 File # E333478
Temperature Range (-76°F to +274°F) (-60°C to +134°C)
Flammability Rating UL94-5V
Self Extinguishing Non-Halogenated, Non-flame propagating
NFPA No. 101 Flame Spread Class A (1)
Impact Rating IK10
Certifications UL, CSA, CE, REACH, RoHS
Outdoor UV Exposure (UL 746C) (f1) Rated
Chemical Resistance See chart on page 120

ACCESSORIES

PANELS
Aluminum Back Panel BP__A pg. 108
Carbon Steel Back Panel BP__CS pg. 108

ACCESSORIES
Mounting Feet  pg. 81
Drain & Breather Vents  pg. 102
PluggIt  pg. 103
Panel Management System  pg. 76-81
All Other Accessories  Pg. 102-117

MODIFICATIONS
Custom Colors  pg. 10-11
Silk Screening  pg. 10-11
EMI/RFI Shielding  pg. 10-11
Custom Window  pg. 10-11
Custom Cutouts/Holes  pg. 10-11

Freedom | HPL 
HINGED, 2 LOCKABLE PULL LATCHES
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Freedom | HPL 
TECHNICAL DRAWINGS / DIMENSIONS
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Freedom | HPL
TECHNICAL DRAWINGS / DIMENSIONS

FREEDOM OPAQUE COVER SERIES ENCLOSURES

All measures are in inches, items in parentheses are in millimeters.
*Panel sold separately.
** Clear cover option available. Consult factory.
*** Screw down cover option available. Consult factory.
**** HLL cover option available. Consult factory.

SIZE ID
NUMBER

OVERALL
H X W X D

INSIDE
A X B X C

MOUNTING
P X R K L S T OPT. MOUNT.

FEET E X F N J M SHIPPING
WEIGHT

PANEL
NUMBER

FR60604HW
FR60604HPL

7.41 x 7.79 x 4.31  
(188 x 198 x 110) 

6.77 x 6.77 x 4.06  
(172 x 172 x 103) 

5.93 x 4.00  
(151 x 102) 

4.25  
(108) 

4.25  
(108) 

3.60  
(92) 

.38  
(10) 

8.24 x 4.00
(209 x 102)

9.02  
(229)

4.56  
(116)

.25  
(6) 3.8 lbs  BP66*

FR80604HW
FR80604HPL

9.41 x 7.79 x 4.31 
(239 x 198 x 110) 

8.77 x 6.77 x 4.06 
(223 x 172 x 103) 

7.91 x 4.00 
(201 x 102) 

6.25 
(159) 

4.25 
(108) 

3.60 
(92) 

.38 
(10) 

10.21 x 4.00 
(259 x 102) 

10.98 
(279) 

4.56 
(116) 

.25 
(6) 4.1 lbs BP86*

FR80804HW
FR80804HPL

9.39 x 9.76 x 4.31 
(239 x 248 x 109) 

8.74 x 8.74 x 4.06 
(222 x 222 x 103) 

7.91 x 6.00 
(201 x 152) 

6.25 
(159) 

6.25 
(159) 

3.60 
(92) 

.38 
(10) 

10.21 x 6.00 
(259 x 152) 

10.98 
(279) 

4.56 
(116) 

.25 
(6) 4.9 lbs BP88*

FR100806HW
FR100806HPL

11.42 x 9.79 x 6.31 
(290 x 249 x 160) 

10.73 x 8.73 x 6.06 
(273 x 222 x 154) 

9.89 x 6.00 
(251 x 152) 

8.25 
(210) 

6.25 
(159) 

5.60 
(142) 

.38 
(10) 

12.19 x 6.00 
(310 x 152) 

12.96 
(329) 

6.56 
(167) 

.25 
(6) 6.2 lbs BP108*

FR121006HW
FR121006HPL

13.45 x 11.83 x 6.31 
(342 x 301 x 160) 

12.69 x 10.69 x 6.06 
(322 x 272 x 154) 

11.88 x 8.00 
(302 x 203) 

10.25 
(260) 

8.25 
(210) 

5.60 
(142) 

.38 
(10) 

14.18 x 8.00 
(360 x 203) 

14.95 
(380) 

6.56 
(167) 

.25 
(6) 8.0 lbs BP1210*

FR141206HW
FR141206HPL

15.44 x 13.86 x 6.34 
(392 x 352 x 161) 

14.72 x 12.72 x 6.06 
(374 x 323 x 154) 

13.91 x 10.00 
(353 x 254) 

12.25 
(311) 

10.25 
(260) 

5.60 
(142) 

.38 
(10) 

16.21 x 10.00 
(412 x 254) 

16.98 
(431) 

6.59 
(167) 

.25 
(6) 10.0 lbs BP1412*

FR141208HW
FR141208HPL

15.44 x 13.86 x 8.34 
(392 x 352 x 212) 

14.66 x 12.66 x 8.06 
(372 x 322 x 205) 

13.91 x 10.00 
(353 x 254) 

12.25 
(311) 

10.25 
(260) 

7.60 
(193) 

.38 
(10) 

16.19 x 10.00 
(411 x 254) 

16.96 
(431) 

8.59 
(218) 

.25 
(6) 12.5 lbs BP1412*

FR161408HW 
FR161408HPL

17.58 x 15.96 x 8.34 
(447 x 405 x 212) 

16.69 x 14.69 x 8.06 
(424 x 373 x 205) 

15.96 x 12.00 
(405 x 305) 

14.25 
(362) 

12.25 
(311) 

7.60 
(193) 

.38 
(10) 

18.26 x 12.00 
(464 x 305) 

19.04 
(484) 

8.59 
(218) 

.25 
(6) 13.3 lbs BP1614*

FR181610HW 
FR181610HPL

19.77 x 18.15 x 10.34 
(502 x 461 x 263) 

18.63 x 16.63 x 10.06 
(473 x 422 x 256) 

17.94 x 14.00 
(456 x 356) 

16.25 
(413) 

14.25 
(362) 

9.60 
(244) 

.38 
(10) 

20.24 x 14.00 
(514 x 356) 

21.02 
(534) 

10.59 
(269) 

.25 
(6) 20.2 lbs BP1816*

FR201610HW
FR201610HPL

21.79 x 18.16 x 10.34 
(554 x 461 x 263) 

20.63 x 16.63 x 10.06 
(524 x 422 x 256) 

19.96 x 14.00 
(507 x 356) 

18.25 
(463) 

14.25 
(362) 

9.59 
(244) 

.38 
(10) 

22.26 x 14.00 
(566 x 356) 

23.04 
(585) 

10.59 
(269) 

.25 
(6) 21.7 lbs BP2016*
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BACK PANEL DIMENSIONS
PART

NUMBER BA BB BK BL PANEL THK. PANEL TYPE HOLE DIA. #OF HOLES

BP66 4.88          
(124)

4.88
(124)

4.25
(108)

4.25
(108)

.080
(2) Flat .25        

(6) 4

BP86 6.88
(175)

4.88
(124)

6.25
(159)

4.25
(108)

.080        
(2) Flat .25        

(6) 4

BP88 6.88
(175)

6.88
(175)

6.25
(159)

6.25
(159)

.080        
(2) Flat .25        

(6) 4

BP108 8.88         
(225)

6.88
(175)

8.25
(210)

6.25
(159)

.080        
(2) Flat .25        

(6) 4

BP1210 10.88   
(276)

8.88
(225)

10.25
(260)

8.25
(210)

.080        
(2) Flat .25        

(6) 4

BP1412 12.88     
(327)

10.88   
(276)

12.25    
(311)

10.25    
(260)

.080        
(2) Flat .25        

(6) 4

BP1614 14.88    
(378)

12.88     
(327)

14.25    
(362)

12.25    
(311)

.080        
(2) Flat .25        

(6) 4

BP1816 16.88    
(429)

14.88    
(378)

16.25    
(413)

14.25    
(362)

.080        
(2) Flat .25        

(6) 4

BP2016 18.88
(480)

14.88    
(378)

18.25    
(464)

14.25    
(362)

.090        
(2) Flat .25        

(6) 4

Caution: Metric units are for reference; do not convert.
Suffix - Available materials
AL - Aluminum
CS - Painted Carbon Steel
Example: BP1210A

Freedom | Panel Management System

PANELS

10

Freedom
 (FR)

ff
AL - Aluminum

i d

18.88 14.88   18.25   14.25   .090  .25  BP2016 Flat 4(480) (378) (464) (362) (2) (6)



AttaBox Industrial Enclosures  |  AttaBox.com  |  500 Maple Street, Belding, MI 48809  |  P 616.794.0700  |  A ROBROY ENCLOSURES™ BRAND 81

OTHER ACCESSORY KITS
SIZE
ID

MTG. FOOT
KIT

OPAQUE COVER
SCREW KIT

PULL
LATCH KIT

HINGE
KIT

60604 FRMGFTKIT FRWKIT FRHPLKIT FR3HINGEKIT
80604 FRMGFTKIT FRWKIT FRHPLKIT FR4HINGEKIT
80804 FRMGFTKIT FRWKIT FRHPLKIT FR4HINGEKIT
100806 FRMGFTKIT FRWKIT FRHPLKIT FR5HINGEKIT
121006 FRMGFTKIT FRWKIT FRHPLKIT FR5HINGEKIT
141206 FRMGFTKIT FRWKIT FRHPLKIT FR6HINGEKIT
141208 FRMGFTKIT FRWKIT FRHPLKIT FR6HINGEKIT
161408 FRMGFTKIT FRWKIT FRHPLKIT FR6HINGEKIT
181610 FRMGFTKIT FRWKIT FRHPLKIT FR6HINGEKIT
201610 FRMGFTKIT FRWKIT FRHPLKIT FR6HINGEKIT

Mounting Feet

PANELS

10

Freedom
 (FR)

201610 FRMGFTKIT
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UL 1077 DIN rail supplementary protectors
FAZ circuit breakers

PRODUCT OVERVIEW

EATON CORPORATION  UL 489 and UL 1077 DIN Rail Miniature Circuit Breakers

Optimum and efficient protection

Optimum product quality, tested reliability and safety stand for 
best protection of personnel, installations and plant. Eaton’s FAZ 
DIN rail mountable circuit breaker is designed for use in control 
panel applications. 

Powerful offering for machine and system builders

The FAZ is available with B, C, D, K, S, and Z characteristics in  
accordance with UL 1077, CSA C22.2 No.235 and IEC 60947-2. 
These devices are CE marked.

Typical applications

Supplementary protection

Control circuits

Lighting

Business equipment

Appliances

Features

Complete range of UL 1077 recognized DIN rail mounted  
miniature circuit breakers up to 63A current rating

Standard ratings of 10 kAIC up to 277/480 Vac

Current limiting design provides fast short-circuit interruption 
that reduces the let-through energy, which can damage  
the circuit

Suitable for supplementary protection

Thermal-magnetic overcurrent protection

Six levels of short-circuit protection,  
categorized by B, C, D, K, S, and Z curves

Trip-free design—breaker can not be defeated by holding the 
handle in the ON position 

Captive screws cannot be lost

Fulfill UL 1077, CSA C22.2 No.235 and also IEC 60947-2 
Standard

Field-installable shunt trip and auxiliary switch subsequent 
mounting 

Module width of only 17.7 mm (per pole)

Contact position indicator (red/green)

Easy installation on DIN rail

Possibility for sealing the toggle in ON or OFF position

FAZ complies with the latest national and  
international standards

Standards—Supplementary Protection

UL 1077, CSA C22.2 No. 235

Apply to supplementary protectors intended for use 
as overcurrent, or overvoltage or  
undervoltage protection within an appliance or 
other electrical equipment where branch circuit  
protection is already provided, or is not required.

RoHS

These devices are RoHS compliant.

VDE

Devices with B, C, and D curves  
are VDE compliant.

CCC

Devices with B, C, and D curves  
are CCC compliant.

ABS

These devices are ABS compliant.

UL 1077 DIN rail supplementary protectors
FAZ circuit breakers
Product Overview
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UL 1077 DIN rail supplementary protectors
FAZ circuit breakers
PRODUCT OVERVIEW

EATON CORPORATION  UL 489 and UL 1077 DIN Rail Miniature Circuit Breakers

Catalog Numbering System

Discover these advanced features Six tripping curves to choose from

Eaton FAZ supplementary protectors are available with six  
different tripping characteristics, including Type B, C, D, K, S, and Z. 
Definitions for each trip curve are contained on the ordering pages 
and can be used to determine the optimal characteristic for your 
application. For example, low-level short-circuit faults in control  
wiring, such as PLCs, are best protected by devices with Type B 
trip characteristics (3–5X continuous rating of the device (In).

Even though not required by NEC or CEC for supplementary  
protectors, Eaton’s FAZ devices are current limiting, which  
means that they interrupt fault currents within one half cycle. 
Current limiting devices offer superior protection by reducing  
peak let-through current and energy.

I/In

Z B C K S

D

1 2 3 4 5 6 7 8 9 10 15 20 30 40 50

7200
3600

1200
600
300

120
60
30

10
5

2
1

0.5

0.2
0.1

0.05

0.02
0.01

0.005

0.002
0.001

0.0005

t (
se

c)

1.
05

1.
30

1.
13

1.
45

Time-current characteristic acc. to UL 1077
a Conventional  

non-tripping current 
I
nt
 = 1.13 I

N
: t > 1 h

b Conventional tripping 
current 
I
t
 = 1.45 I

N
: t < 1 h

c 2.55 I
N
: 

t = 1–60 s (I
N 

< 32A) 
t = 1–120 s (I

N 
< 32A)

d Type B: 3 I
N
: t > 0.1 s

e Type B: 5 I
N
: t < 0.1 s

f Type C: 5 I
N
: t > 0.1 s

g Type C: 10 I
N
: t < 0.1 s

h Type D: 10 I
N
: t > 0.1 s

i Type D: 20 I
N
: t < 0.1 s

Captive Posidrive 
terminal screws 
with finger and 
back-of-hand  
protection (IP20)

Trip-free design; 
breaker cannot be 
defeated by holding 
the handle in the 
ON position

Breaker information 
printed on the front 
of the device for 
quick identification

Breakers install on  
standard DIN rail

Available in one-, two-, 
three-, four-pole, 1+N 
and 3+N models

Color-coded indicator  
provides breaker  
status for easy  
troubleshooting

a I
n
 = Rated current for instantaneous trip characteristics.

FAZ - C   6 / 1   SP

Breaker Family

FAZ = Supplementary 
protector

Number of Poles

1 = Single-pole
2 = Two-pole
3 = Three-pole

4 = Four-pole
1N = 1 + neutral
3N = 3 + neutral

Trip 
Characteristic

B = 3–5X In a
C = 5–10X In a
D = 10–20X In a
K = 8–12X In a
S = 13–17X In a
Z = 2–3X In a

Ampere Rating

0.5 = 0.5A
1 = 1A
2 = 2A
3 = 3A
4 = 4A
5 = 5A
6 = 6A
7 = 7A
8 = 8A
10 = 10A

13 = 13A
15 = 15A
16 = 16A
20 = 20A
25 = 25A
30 = 30A
32 = 32A
40 = 40A
50 = 50A
63 = 63A

Single Package

SP = Single packaging of 
  single-pole curve B, C and
  D for select amperes only
Blank = Standard packaging
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UL 1077 DIN rail supplementary protectors
FAZ circuit breakers

PRODUCT SELECTION

EATON CORPORATION  UL 489 and UL 1077 DIN Rail Miniature Circuit Breakers

FAZ product selection—D curve (10–20X In current rating)

Designed for highly inductive loads

Response time of instantaneous trip: 10–20X In current rating

UL recognized and CSA Certified as supplementary protectors

For international and domestic use (conform to IEC 60947-2)

UL file number 177451

Suitable for applications where high levels of inrush current are 
expected. Instantaneous trip is 10–20X rating of device (In).  
The high magnetic trip point prevents nuisance tripping in high 
inductive applications such as motors, transformers and  
power supplies.

0.0005

t 
[s

ec
]

N
I / I

7200

3600

1200

600

300

120

60

30

10

5

2

1

0.5

0.2

0.1

0.05

0.02

0.005

0.01

0.002

0.001

504030201510987654321

1.
13

1.
45

D

1

1

2

3

Specified non-tripping 

current

I
NT

 = 1.13 x I
N
 for t > 1 h

Specified tripping current

I
T
 = 1.45 x I

N
 for t < 1 h

a 2.55 I
N
: 

t = 1–60 s (I
N 

< 32A) 
t = 1–120 s (I

N 
> 32A)

b Type D: 10 x I
N
: t > 0.1 s

c Type D: 20 x  I
N
: t < 0.1 s

D Curve (10–20X In current rating)—designed for inductive loads a

Amperes

Single-pole b Two-pole Three-pole Four-pole Single-pole + Neutral Three-pole + Neutral

Catalog Number Catalog Number Catalog Number Catalog Number Catalog Number Catalog Number

0.5
1
2

FAZ-D0.5/1-SP
FAZ-D1/1-SP
FAZ-D2/1-SP

FAZ-D0.5/2
FAZ-D1/2
FAZ-D2/2

FAZ-D0.5/3
FAZ-D1/3
FAZ-D2/3

FAZ-D0.5/4
FAZ-D1/4
FAZ-D2/4

FAZ-D0.5/1N
FAZ-D1/1N
FAZ-D2/1N

FAZ-D0.5/3N
FAZ-D1/3N
FAZ-D2/3N

3
4
5

FAZ-D3/1-SP
FAZ-D4/1-SP
FAZ-D5/1-SP

FAZ-D3/2
FAZ-D4/2
FAZ-D5/2

FAZ-D3/3
FAZ-D4/3
FAZ-D5/3

FAZ-D3/4
FAZ-D4/4
FAZ-D5/4

FAZ-D3/1N
FAZ-D4/1N
FAZ-D5/1N

FAZ-D3/3N
FAZ-D4/3N
FAZ-D5/3N

6
7
8
10

FAZ-D6/1-SP
FAZ-D7/1-SP
FAZ-D8/1-SP
FAZ-D10/1-SP

FAZ-D6/2
FAZ-D7/2
FAZ-D8/2
FAZ-D10/2

FAZ-D6/3
FAZ-D7/3
FAZ-D8/3
FAZ-D10/3

FAZ-D6/4
FAZ-D7/4
FAZ-D8/4
FAZ-D10/4

FAZ-D6/1N
FAZ-D7/1N
FAZ-D8/1N
FAZ-D10/1N

FAZ-D6/3N
FAZ-D7/3N
FAZ-D8/3N
FAZ-D10/3N

13
15
16
20

FAZ-D13/1-SP
FAZ-D15/1-SP
FAZ-D16/1-SP
FAZ-D20/1-SP

FAZ-D13/2
FAZ-D15/2
FAZ-D16/2
FAZ-D20/2

FAZ-D13/3
FAZ-D15/3
FAZ-D16/3
FAZ-D20/3

FAZ-D13/4
FAZ-D15/4
FAZ-D16/4
FAZ-D20/4

FAZ-D13/1N
FAZ-D15/1N
FAZ-D16/1N
FAZ-D20/1N

FAZ-D13/3N
FAZ-D15/3N
FAZ-D16/3N
FAZ-D20/3N

25
30
32
40

FAZ-D25/1-SP
FAZ-D30/1-SP
FAZ-D32/1-SP
FAZ-D40/1-SP

FAZ-D25/2
FAZ-D30/2
FAZ-D32/2
FAZ-D40/2

FAZ-D25/3
FAZ-D30/3
FAZ-D32/3
FAZ-D40/3

FAZ-D25/4
FAZ-D30/4
FAZ-D32/4
FAZ-D40/4

FAZ-D25/1N
FAZ-D30/1N
FAZ-D32/1N
FAZ-D40/1N

FAZ-D25/3N
FAZ-D30/3N
FAZ-D32/3N
FAZ-D40/3N

50 c
63 c

FAZ-D50/1-SP
FAZ-D63/1-SP

FAZ-D50/2
FAZ-D63/2

FAZ-D50/3
FAZ-D63/3

FAZ-D50/4
FAZ-D63/4

FAZ-D50/1N
FAZ-D63/1N

FAZ-D50/3N
FAZ-D63/3N

a In North America, these switches are UL recognized and CSA Certified as supplementary protection devices. Per the intent of NEC (National Electrical Code), Article 240, and CEC (Canadian Electrical 
Code), Part 1 C22.1, supplementary breakers cannot be used as a substitute for the branch circuit protective device. They can be used to provide overcurrent protection within an appliance or other 
electrical equipment where branch circuit overcurrent protection is already provided, or is not required.

b Option for single packaging on single-pole B, C and D curves only; add suffix SP when ordering.

c IEC 60947-2 only.

/
FAZ-D1/1-SP

/
FAZ-D8/1-SP

/
FAZ-D15/1-SP
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UL 1077 DIN rail supplementary protectors
FAZ circuit breakers
TECHNICAL DATA

EATON CORPORATION  UL 489 and UL 1077 DIN Rail Miniature Circuit Breakers

Technical Data

Description B Curve C Curve D Curve

Electrical
Approvals UR (UL 1077), CSA (CSA 22.2 No. 235), CE

Standards IEC/EN 60947-2

Short-circuit trip response 3–5 I
n

5–10 I
n

10–20 I
n

Supplementary Protectors—UL/CSA
Current range 1–63A 0.5–63A 0.5–40A

Maximum voltage ratings—UL/CSA
Single-pole, single-pole + neutral

Two-, three-pole, four-pole and 
three-pole + neutral

Two poles in series

277 Vac
48 Vdc

480Y/277 Vac
96 Vdc

277 Vac
48 Vdc

480Y/277 Vac
96 Vdc

277 Vac
48 Vdc

480Y/277 Vac
96 Vdc

Thermal tripping characteristics
Single-pole
Multi-pole

1.35 x I
n
 @ 40°C

1.45 x I
n
 @ 40°C

1.35 x I
n
 @ 40°C

1.45 x I
n
 @ 40°C

1.35 x I
n
 @ 40°C

1.45 x I
n
 @ 40°C

Short-circuit ratings (at max. voltage)
 Single-pole
 Two-, three-pole
 Single-pole
 Two poles in series

10 kA (5 kA for 40–63A device)
10 kA (5 kA for 40–63A device)
10 kA @ 48 Vdc
10 kA @ 96 Vdc

10 kA (5 kA for 40–63A device)
10 kA (5 kA for 40–63A device)
10 kA @ 48 Vdc
10 kA @ 96 Vdc

5 kA
5 kA
10 kA @ 48 Vdc
10 kA @ 96 Vdc

Miniature Circuit Breaker—IEC
Current range 1–63A 0.5–63A 0.5–63A

Maximum voltage ratings—IEC 68898-1
 Single-pole
 Two-, three-pole

230 Vac
230/400 Vac

230 Vac
230/400 Vac

230 Vac
230/400 Vac

Maximum voltage ratings—IEC 60947-2
 Single-pole
 
 Two-, three-pole
 Two poles in series

240 Vac
48 Vdc
240/415 Vac
96 Vdc

240 Vac
48 Vdc
240/415 Vac
96 Vdc

240 Vac
48 Vdc
240/415 Vac
96 Vdc

Thermal tripping characteristics
 Single-pole
 Multi-pole

> 1 hour @ 1.05 x I
n

< 1 hour @ 1.3 x I
n

> 1 hour @ 1.05 x I
n

< 1 hour @ 1.3 x I
n

> 1 hour @ 1.05 x I
n

< 1 hour @ 1.3 x I
n

Interrupt ratings (at max. voltage)
IEC 60947-2
IEC 60898

Operational switching capacity
Max. backup fuse [gL/gG]
Rated impulse withstand—U

imp
Rated insulation voltage—U

i

15 kA
10 kA
7.5 kA
125A
4000 Vac
440 Vac

15 kA
10 kA
7.5 kA
125A
4000 Vac
440 Vac

15 kA (10 kA for 50 and 63A)
10 kA (50 and 63A not available)
7.5 kA
125A
4000 Vac
440 Vac

Environmental/General
Selectivity class
Lifespan (operations)
Shock (IEC 68-2-22)
Operating temperature range
Shipment and short-term storage
Housing material

3
> 10,000 (1 operation = ON/OFF)
10g–120 ms
–40 to +167°F (–40 to +75°C)
–40 to +185°F (–40 to +85°C)
Nylon

3
> 10,000 (1 operation = ON/OFF)
10g–120 ms
–40 to +167°F (–40 to +75°C)
–40 to +185°F (–40 to +85°C)
Nylon

3
> 10,000 (1 operation = ON/OFF)
10g–120 ms
–40 to +167°F (–40 to +75°C)
–40 to +185°F (–40 to +85°C)
Nylon

Mechanical
Standard front dimension
Device height
Terminal protection
Mounting width per pole

80 mm
Finger and back-of-hand proof to IEC 536
17.5 mm

80 mm
Finger and back-of-hand proof to IEC 536
17.5 mm

80 mm
Finger and back-of-hand proof to IEC 536
17.5 mm

Mounting
Degree of protection
Terminals top and bottom
Supply connection

IEC/EN 60715 top-hat rail
IP20
Twin-purpose terminals
Line or load side

IEC/EN 60715 top-hat rail
IP20
Twin-purpose terminals
Line or load side

IEC/EN 60715 top-hat rail
IP20
Twin-purpose terminals
Line or load side

Terminal capacity [mm2]
Torque
Imperial torque

Thickness of busbar material
Mounting position

1 x 25 (AWG 4–18)/2 x 10 (AWG 8–18)
2.4 Nm
21 lb-in (AWG 18–12), 25 lb-in  
   (AWG 10–8), 36 lb-in (AWG 6–4)
0.8–2 mm
As required

1 x 25 (AWG 4–18)/2 x 10 (AWG 8–18)
2.4 Nm
21 lb-in (AWG 18–12), 25 lb-in  
   (AWG 10–8), 36 lb-in (AWG 6–4)
0.8–2 mm
As required

1 x 25 (AWG 4–18)/2 x 10 (AWG 8–18)
2.4 Nm
21 lb-in (AWG 18–12), 25 lb-in  
   (AWG 10–8), 36 lb-in (AWG 6–4)
0.8–2 mm
As required

Technical Data
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UL 1077 DIN rail supplementary protectors
FAZ circuit breakers
ACCESSORY TECHNICAL DATA

EATON CORPORATION  UL 489 and UL 1077 DIN Rail Miniature Circuit Breakers

Dimensions are in millimeters, and not intended for manufacturing purposes.
Miniature circuit breakers
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Specification 781 Series 782 Series 783 Series 784 Series

Coil Voltages 120VAC, 240VAC, 12VAC, 12VDC, 
24VAC, 24VDC

120VAC, 240VAC, 12VAC, 12VDC, 
24VAC, 24VDC

120VAC, 240VAC, 12VAC, 12VDC, 
24VAC, 24VDC

120VAC, 240VAC, 12VAC, 12VDC, 
24VAC, 24VDC

Configuration SPDT DPDT 3PDT 4PDT

Contact Rating 15A 15A 15A 15A

Base Socket 5 pin spade terminal 8 pin spade terminal 11 pin spade terminal 14 pin spade terminal

Agency Approvals
UL Recognized (E191059), CE,  
IEC Std 947-4-1 and 947-5-1,  
CSA 244610

UL Recognized (E191059), CE,  
IEC Std 947-4-1 and 947-5-1,  
CSA 244610

UL Recognized (E191059), CE, 
IEC Std 947-4-1 and 947-5-1,  
CSA 244610

UL Recognized (E191059),  
CE, CSA 244610

78 Series Relays Selection Guide
NOTE:  Not recommended for low current switching. Find contacts’ Minimum Switching Requirement on following page. 

For low current switching, please see the QM4N1 and QM4X1 series.

Part Number Coil Voltage Configuration Dimensions Relay Socket 
Part Number Dimensions

781-1C-12D 12VDC

SPDT Figure 1 781-1C-SKT Figure 5

781-1C-12A 12VAC
781-1C-24D 24VDC
781-1C-24A 24VAC
781-1C-120A 120VAC
781-1C-240A 240VAC
782-2C-12D 12VDC

DPDT Figure 2 782-2C-SKT Figure 6

782-2C-12A 12VAC
782-2C-24D 24VDC
782-2C-24A 24VAC
782-2C-120A 120VAC
782-2C-240A 240VAC
783-3C-12D 12VDC

3PDT Figure 3 783-3C-SKT Figure 7

783-3C-12A 12VAC
783-3C-24D 24VDC
783-3C-24A 24VAC
783-3C-120A 120VAC
783-3C-240A 240VAC
784-4C-12D 12VDC

4PDT Figure 4 784-4C-SKT-1 Figure 8

784-4C-12A 12VAC
784-4C-24D 24VDC
784-4C-24A 24VAC
784-4C-120A 120VAC
784-4C-240A 240VAC

These ice cube style relays are power 
relays designed for applications 
demanding high power control in various 
factory machines and control panels. 
They are ideal for electrical control panels 
requiring stable and reliable relays.

• Small package design
•  Silver alloy gold flashed 

contact
•  High open contact dielectric strength  

(up to 2500V rms)
• High reliability and long life
• High vibration and shock resistance
•  LED indicator on all models, so you can  

easily see if the relay is working properly 
without using a voltmeter

•  Flag indicator shows relay status in 
manual or powered condition

•  A pushbutton allows manual operation  of 
the relay without the need for power to 
the coil

•  Lock-Down door, when activated, holds 
pushbutton and contacts in the “operate” 
position, allowing circuits to be analyzed. 

• SPDT, DPDT, 3PDT and 4PDT models
•  Finger grip cover allows easier removal 

of relays from sockets than conventional 
relays

•  I.D. tag/write labels for identifying relays 
in multi-relay circuits

781-1C-120A 120VAC



781 Series Contact Ratings (current)
Resistive *Motor Load

Voltage Nominal UL CSA UL
28VDC 15A 15A 12A ---
120VAC 15A 15A 15A 1/2Hp 

277VAC 15A 12A 12A 1Hp

782 Series Contact Ratings (current)
Resistive *Motor Load

Voltage Nominal UL CSA UL
28VDC 15A 15A 12A ---
120VAC 15A 15A 15A 1/2Hp

277VAC 15A 12A 12A 1Hp

NEMA Mechanical Switching Ratings and Test Values for AC Control Circuit Contacts

Contact Rating 
Designation

Thermal Continuous 
Test Current (A)

Maximum AC Current, 50/60Hz (A)
Voltamperes

120 Volts 240 Volts 480 Volts 600 Volts
Make Break Make Break Make Break Make Break Make Break

B300 5 30 3.00 15 1.50 --- --- --- --- 3600 360

This chart is provided as a guideline only, and the ratings and values are not guaranteed to be accurate. It is the users’ responsibility to properly size their control 
circuit devices. The chart values are from NEMA Standard ICS 5-2000, Table 1-4-1.

*Note: These devices are rated for 1,000 cycles when used in a motor application. (Per Table 45.1, UL 508).

**Note: UL listed when used with sockets 781-1C-SKT, 782-2C-SKT, 783-3C-SKT, 784-4C-SKT, or 784-4C-SKT-1. 
Current limited to rating of relay or socket, whichever is less.

78 Series Relay Specification Table
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General Specifications

*Service Life: Mechanical / Electrical Operations 
Mechanical: 10,000,000 operations unpowered

Electrical: 100,000 operations @ rated resistive load

Operating Temperature -40°C to 55°C (-40°F to 131°F)

Response Time 20ms

Vibration Resistance ± 1mm (10-35 Hz) and 3gn (35-50Hz)

Shock Resistance 15gn

Weight 26g (0.92 oz) 36g (1.27 oz) 

**Agency Approvals and Standards UL Recognized File  E191059, CE, CSA  

Environmental Protection IP40

NEMA B300 Pilot Duty Rated Yes

Coil Specifications
Standard Mechanical flag indicator, LED Indicator, lockable push to test button

Coil Input Voltage 12VDC 12VAC 24VDC 24VAC 120VAC 240VAC 12VDC 12VAC 24VDC 24VAC 120VAC 240VAC

Coil Resistance 115� 44� 450� 177� 4.43k� 17.72k� 177� 44� 640� 177� 4.43 k� 17.72 k� 

Power Consumption 1.4 W DC,  
1.9 VAC

1.15 W DC,  
1.4 VAC

Dropout Voltage (% of nominal voltage or more) 10% 15% 10% 15% 10% 15% 10% 15%

Pull-in Voltage (% of nominal voltage or less) 85% 85% 85% 85% 80% 85% 80% 85%

Max. Voltage (Max. continuous voltage) 110% of the rated coil voltage

Contact Specifications
Contact Type SPDT DPDT

Contact Material Silver alloy, gold flashed

Minimum Switching Requirement 10mA @ 17VDC

Max. Contact Rating Refer to Contact Ratings charts.

Dielectric Strength Between Contacts Between coil contact: 2000V rms; Between poles 2000V rms; Between contacts 1500V rms

tREL-18
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DIN-rail mounting, SPDT, for use 
with 781 series relays

DIN-rail mounting, DPDT, for use 
with 782 series and AD-70S2 relays

Note:  See Table on next page  
for maximum screw torques 
and wire sizes

Note:  See Table on next page 
for maximum screw torques 
and wire sizes

inches [mm]

UL Recognized

file number: E225080

UL Recognized

file number: E225080



Output Specifications

Part Number Output Voltage Output Voltage Range Output Current Output Power 
(Max.)

Min. Hold-Up Time at Nominal Load 
(@115/230VAC)

PSL-05-010 5VDC N/A 1.5 A 7.5W
10ms / 30ms

PSL-12-010

12VDC

N/A 0.83 A 10W

PSL-12-030
11.5-14.5 VDC

2.1 A 25W 25ms / 30ms

PSL-12-060 4.5 A 54W 16ms / 30ms

PSL-12-090 12-14 VDC 6.0 A 72W 18ms / 30ms

PSL-24-010

24VDC

N/A 0.42 A 10W 10ms / 30ms

PSL-24-030
24-28 VDC

1.25 A 30W 25ms / 30ms

PSL-24-060 2.5 A 60W 16ms / 30ms

PSL-24-090 22-24 VDC 3.8 A 91.2W 10ms / 30ms

The RHINO PSL series power supplies are plastic 
low-profile switching supplies available in 5, 12 
and 24 VDC adjustable output models. There are 
9 models with power ratings from 7.5W to 91W. 
They have an integral DIN rail mounting adapter 
and feature universal 90 to 264 VAC input voltage, 
adjustable DC output, DC-OK LED indication, and 
output current limitation.

These are designed to fit in shallow depth control 
panels often used in the building automation 
industry. Screw terminals are provided for simple 
and speedy wiring terminations. 

The RHINO PSL series is both UL508 listed for 
demanding industrial applications and UL60950-1 
recognized for NEC Class 2* compliance in  
industrial, commercial and residential applications.

•    Low-profile housing - only 2.15 inches (55mm) deep 
(MCB form factor)

•  5, 12, 24VDC adjustable outputs
•   Output power ratings from 7.5 to 91W
•   Integral DIN rail mouting adapter
•    Universal input voltage range 90-264 VAC,  

125-375 VDC
•   DC-OK LED indication
•   UL508 Listed, File No. E198298

•   UL60950-1 Recognized for NEC Class 2 compliance*
•   Protection Class II Double Isolation
   *PSL-12-090 is not NEC Class 2

PSL-05-010, PSL-12-010, 
PSL-24-010

PSL-12-030, PSL-24-030

PSL-12-060, PSL-24-060 PSL-12-090, PSL-24-090

PSL Single-Phase Series Input Specifications

Part No.
Input 

Voltage 
Range

Input 
Frequency 

Range
Input Current Max. 
(@ 115/230 VAC)

Inrush Current  
l2t @ 77°F (+25°C) typ. 

(@ 115/230 VAC)
Efficiency Recommended 

Backup Protection
Turn-on 

Time

PSL-05-010

100-240 VAC 
UL Approved

90-264 VAC
125-375 VDC

47–63 Hz
0.3 A / 0.2 A <15A / <30A

> 77.0% 8A B -or 4A C  
characteristic circuit breaker

<3 sec
PSL-12-010 > 80.0%

PSL-12-030 0.8 A / 0.6 A <25A / 50A > 82.0% 13A B -or 8A C  
characteristic circuit breaker

PSL-12-060 1.5 A / 1.0 A <30A / 60A > 84.0% 16A B -or 8A C  
characteristic circuit breakerPSL-12-090 1.5 A / 0.9 A <40A / <80A > 84.0% <1.5 sec

PSL-24-010 0.3 A / 0.2 A <15A / <30A > 80.0% 16A B -or 8A C  
characteristic circuit breaker

<3 secPSL-24-030 0.8 A / 0.6 A <25A / <50A > 83.0% 13A B -or 8A C  
characteristic circuit breaker

PSL-24-060 1.5 A / 1.0 A <30A / <60A > 86.0% 16A B -or 8A C  
characteristic circuit breakerPSL-24-090* 2.2 A / 1.0 A <30A / <60A > 85.0% <1.5 sec

*PSL-24-090 is UL Listed for 125-250 VDC input.

Power Supplies

cte st c c cu t b
13A B -or 8A C PSL-24-030 <3 sec0.8 A / 0.6 A <25A / <50A > 83.0%

PSL-24-030
24-28 VDC



Certification and Standards
Safety entry low voltage SELV (EN60950)
Electrical safety  
(of information technology equipment)

UL/C-UL recognized to UL60950-1 and CSA C22.2 No. 60950-1, CB scheme to IEC60950-1,  
Limited Power Source (LPS) PSL-12-090 is not LPS

Industrial control equipment UL/C-UL listed to UL508 and CSA C22.2 No. 107.1-01 (File No. E197592)

Class 2 Power Supply UL/C-UL recognized to UL60950-1 and CSA C22.2 No. 60950-1 (File No. E198298) PSL-12-090 is not a Class 2 power supply

CE In conformance with EMC directive 2014/30/EC and low voltage directive 2014/35/EC

ITE EN55022, EN61000-3-2, EN61000-3-3, EN55024

RoHS Yes

General Specifications
Enclosure Material Plastic (PC), closed

Signals Green LED DC OK

MTBF > 500,000 hrs. as per Telcordia

Connection method Screw connection

Protection Class II to IEC/EN 60536

Leakage Current <0.25mA @ 240VAC

Startup with capacitive loads Max. 3,000μF

Line Regulation < 1% typ. (@ 90-264Vac, 100% load)

Load Regulation < 2% typ. (@ 90-264Vac, 100% load)
Residual ripple/ peak switching (20MHz)  
(at nominal values) < 50mVpp / < 150mVpp

Operating Temperature  
(Surrounding air temperature) -25°C to 71°C (-13°F to 160°F) Derate above +55°C (2.5%/°C)

Storage Temperature -25°C to 85°C (-13°F to 185°F)

Humidity at 25°C, no condensation < 95% RH

Vibration (operating) IEC60068-2-6, Sine Wave: 10-500Hz @ 19.6m/S² (2G peak); 10 min per cycle, 60 min for all X, Y, Z directions

Shock (operating) IEC60068-2-27, Half Sine Wave: 4G for a duration of 22ms, 3 shocks for each 3 directions, 9 times in total

Pollution degree Pollution degree 2

Altitude (operating) 2000m (6562ft) maximum

Additional Data
Part No. Wire Size / Torque*
PSL-05-010

26-12 AWG / 0.8 N·m [7.0 lb-in]
PSL-12-010
PSL-12-030 24-12 AWG / 0.45 N·m [4.0 lb-in]

PSL-12-060 22-12 AWG / 0.45 N·m [4.0 lb-in]

PSL-12-090 20-12 AWG / 0.45 N·m [4.0 lb-in]

PSL-24-010 26-12 AWG / 0.8 N·m [7.0 lb-in]

PSL-24-030 24-12 AWG / 0.45 N·m [4.0 lb-in]

PSL-24-060 22-12 AWG / 0.45 N·m [4.0 lb-in]

PSL-24-090 2x24 AWG or 22-12 AWG / 0.45N·m [4.0 lb-in]

*Stripping length 7 mm (0.28 in)

Power Supplies

PSL-24-030 24-12 AWG / 0.45 N·m [4.0 lb-in]



Dimensions

Part No. Weight kg [lb]
Width (A) Depth (B) Height (C)

mm [inches]
PSL-05-010 0.06 [0.13] 18.0 [0.71]

55.6 [2.19] 91.0 [3.58]

PSL-12-010 0.06 [0.13] 18.0 [0.71]

PSL-12-030 0.14 [0.31] 53.0 [2.08]

PSL-12-060 0.22 [0.49] 71.0 [2.80]

PSL-12-090 0.35 [0.77] 89.9 [3.54]

PSL-24-010 0.06 [0.13] 18.0 [0.71]

PSL-24-030 0.14 [0.31] 53.0 [2.08]

PSL-24-060 0.22 [0.49] 71.0 [2.80]

PSL-24-090 0.35 [0.77] 89.9 [3.54]

Power Supplies

PSL-24-030 0.14 [0.31] 53.0 [2.08]



Solenoid valves VUVG/valve terminals VTUG

e/r Festo core product range

Covers 80% of your automation tasks

 q Generally ready for shipping ex works in 24 hours 

In stock at 13 Service Centres worldwide 

More than 2200 products

Worldwide:

Superb:

Easy:

Always in stock

Festo quality at an attractive price

 w Generally ready for shipping ex works in 5 days 

Assembled for you at 4 Service Centres worldwide 

Up to 6 × 1012 variants per product family

Just look  

for the  

star!



2 d Internet: www.festo.com/catalogue/... Subject to change – 2020/09

Key features

Innovative Flexible Reliable Easy to install

• 

nodes (CTEU)

• IO-Link mode for direct connection 

to a higher-order IO-Link master

• 

interlock

• Variable multi-pin plug connection 

using Sub-D or ribbon cable

• Reversible piston spool valves, up to 

24 valve positions

• Reduced power consumption

• Excellent price/performance ratio

• Choice of quick push-in connectors

• Multiple pressure zones possible

• 

• Internal or external pilot air with the 

same manifold rail possible through 

the use of blanking plugs

• Sub-base valves with working ports 

underneath for installation in 

control cabinets

• Sturdy and durable metal 

components

– Valves

– Manifold rails

• Fast troubleshooting thanks to LED 

display

• Manual override: 

choose from non-detenting, 

detenting or covered

• Easy mounting thanks to captive 

screws and seal

• Connection technology easy to 

change

• Inscription label holder for labelling

Download CAD data a www.festo.com

-

ble to help you select a suitable valve 

terminal VTUG. This makes it much 

easier to order the right product.

Valve terminals VTUG are ordered via 

an ident. code. All valve terminals are 

supplied fully assembled and 

individually tested.

This reduces assembly and installation 

time to a minimum.

Ordering system for valve terminal 

VTUG

a Internet: vtug

















Datasheet

AC Outlet
DIN-Rai l  Mountable Receptacles

DIN-rail receptacles, 5A, 15A and 20A power  
outlets, provide a convenient power source for 
portable computers or test devices for in-the-panel 
troubleshooting. They mount on standard 35mm 
DIN-rail. The terminations accept slotted or Phillips 
screwdrivers. The mounting foot includes a latching 
lock - slide it open, mount the module on the DIN-rail 
and slide the lock closed.

flammability rating

removal from DIN-rail easy

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.clrwtr.com - Email: info@clrwtr.com



Compact 15 Amp DIN-Rai l  Receptacles

Dimensional Drawing 15 Amp Duplex w/LED

Technical data

Voltage

Current

Wire Size (AWG)

Stripping Length mm/in.  

Terminations

Terminal Torque

Mounting

 Width

 Length

 Height

Approvals/Certifications

Ordering data

120 VAC nominal 

15A max.

14-12 AWG (Solid or stranded, copper only)

8.8-11 / 0.347-0.433

Screw terminals, slotted or Phillips

“L”:line “W”:neutral “G”:ground

0.5Nm/4.4 in-lb

TS35 DIN-Rail

42mm/1.65 in.

99mm/3.90 in.

51mm/2.01 in.

Description

C US
CSA certified, file 251163, Project 2345434,  

according to C22.2 No. 42

{ 

Type Part No.

 6720005430

2.
0 

(5
1m

m
)

3.62 (92mm)
3.90 (99mm)

1.
65

 (
42

m
m

)

This new DIN-rail mountable duplex receptacle 
makes adding a 120V maintenance AC outlet 
to control cabinets quick and easy. It mounts 
on standard 35mm DIN-rail and requires just 
42mm of rail space. An LED indicates that 
120V is applied to the module. The termina-
tions accept slotted or Phillips screwdrivers. 
The mounting foot includes a latching lock – 
slide it open, mount the module on the  
DIN-rail and slide the lock closed.

removal from DIN-rail easy

Phone: 800.894.0412 - Fax: 888.723.4773 - Web: www.clrwtr.com - Email: info@clrwtr.com



Visit www.GemsSensors.com for most current information.

Materials

Series
Number

Stem and
Mounting Float Min. Liquid

Sp. Gr. Operating Temperature Pressure,
PSI, Max. Switch1 Part

Number

LS-1950 316 Stainless Steel 0.75
-40°F to +300°F (-40°C to +149°C)

750

SPST, 20 VA 01950

SPST, 100 VA2 26717

-40°F to +480°F (-40°C to +249°C) SPST, 20 VA 79999

2-1/16" DIA.
(52.4 mm)

1/4" NPT

2-3/4"
(69.8 mm)

1-3/32"
(27.8mm)†

3-3/8"
(85.7 mm)

5/8" HEX
(15.9 mm)

NORM. OPEN

NORM. CLOSED

 5/8"
(15.9 mm)

Large Size – Alloys
LS-1950 – All Stainless Steel For High Pressure  
and Temperature
For high performance applications, the LS-1950 provides high tempera-
ture and pressure capabilities. Materials of construction comply with 
FDA food contact regulations.

Exceptionally accurate and rugged for higher 
temperatures and in pressurized or corrosive liquids.  
For oils, water and chemicals.

Dimensions

† L1= Switch actuation level, nominal (based on a liquid specific gravity of 1.0 and N.O. dry circuit – dimension will vary for N.C. circuit).

Common Specifications
Electrical Termination: No. 18 AWG, 24˝ L., Polymeric Lead Wires  
(except Part No. 79999 which has Teflon® lead wires).
Approvals: LS-1950 Series switches are U.L. Recognized – File No. E45168  
and are CSA Listed - File No. 30200 (Part No. 79999 is U.L. Recognized only).
Switch Operation: Selectable, N.O. or N.C., by inverting float on unit stem.  
Units are shipped N.O. unless otherwise specified.

How to Order – Select Part Number based on specifications required.

Notes
1. See “Electrical Data” on Page X-5 for more information.
2. UL Resistive Rated

– Stock Items.

SPST, 20 VA 01950



Features

� NEMA Type 1  enclosure

� 2 pole, rated 1-1/2HP @ 115 Vac, 
2HP @ 230 Vac

� Adjustable cut-in/out

� Maximum pressure 220 PSIG

� Diaphragm actuated

� UL, CSA Listed

� Mechanical life: 100,000 operations
(minimum test standards)

Designed to monitor and control
electrically driven water pumps,
Pumptrol Pressure Switches are ideal
for jet, submersible and reciprocating
systems.These durable pressure
switches monitor systems to start and
stop a pump at pre-set pressures.

Applications

Rural customers usually rely on wells to supply their water.
Pumps are used to bring up the water from the well and to
pressurize the water pipes in the home. Water is pumped into a
storage tank to compress an air bladder that exerts pressure on
the water in the home. When the desired pressure is reached,
the pump must be stopped. This is where the pressure switch
opens a set of electrical contacts to stop the pump.

As your customer uses water, the pressure in the storage 
tank falls. When the lowest desired pressure is reached, the
switches close to start the pump and recharge the system
pressure. The most common water pump pressure settings are
20 to 40 pounds per square inch (p.s.i.), 30 to 50 p.s.i. or 40 to
60 p.s.i. The low number is the cut-in pressure, and the high
number is the cut-out pressure. Your customer will normally be
looking for a replacement device for their system, so just match
the low and high pressures with the new device. 



Water Pump Pressure Switches – Type FSG

Cut-in Cut-Out Pressure
Pressure Pressure Connection Additional Catalog

(PSIG) (PSIG) (NPSF Internal) Features Number

20 50 1/4" FSG2J18CP

20 40 1/4" FSG2J20BP

20 40 1/4" FSG2J20CP

20 40 1/4" Manual cut-out lever FSG2J20M1BP

20 40 1/4" Manual cut-out lever FSG2J20M1CP

20 40 1/4" Low pressure cut-off FSG2J20M4BP

20 40 1/4" Low pressure cut-off FSG2J20M4CP

20 40 1/4" Pulsation plug FSG2J20PBP

20 40 1/4" Pulsation plug FSG2J20PCP

20 40 3/8" FSG3J20BP

20 40 3/8" FSG3J20CP

30 50 1/4" FSG2J21BP

30 50 1/4" FSG2J21CP

30 50 1/4" Manual cut-out lever FSG2J21M1BP

30 50 1/4" Manual cut-out lever FSG2J21M1CP

30 50 1/4" Low pressure cut-off FSG2J21M4BP

30 50 1/4" Low pressure cut-off FSG2J21M4CP

40 60 1/4" FSG2J24BP

40 60 1/4" FSG2J24CP

40 60 1/4" Low pressure cut-off FSG2J24M4BP

40 60 1/4" Low pressure cut-off FSG2J24M4CP
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Drawing:

Hoist Detail (M4200012-Hoist-SS)

Component Cutsheets:

Oz Lifting Stainless Steel Brake Winch

SS Winch Cable, Hook & Sheaves



contained in this drawing is the 
sole property of Municipal Filtration Company, LLC 
(MFC).  Any reproduction in part or in whole 
without the written permission of MFC is strictly 
prohibited.  All rights reserved.

For Approval Only.
Not For

Construction.



THE LEADERS IN OVERLOAD PROTECTION
       www.ozliftingproducts.com

Proudly Supporting
the Comfort Warriors
Program.

Proudly Supporting
the Comfort Warriors
Program.

Committed to Quality, Innovation and Customer Service



Features:
• All steel construction • Automatic weatherproof weston brake
• Compact design • Dual cable anchor point
• Ergonomic handle • Large diameter drum
• Multiple frame mounting positions • Rubber handle
• Fully enclosed gearing • High gear ratio
• Solid machined gears • Individual test certificate & serial number

Performance Characteristics:

Specifications: (1000, 1500, 2000 lbs.)

Bolt hole pattern available on our website.

CARBON STEEL & STAINLESS STEEL BRAKE WINCHES

P.O. Box 845 Winona, MN 55987 • Tf: (800) 749-1064
Ph:(507) 474-6250 | Fx: (507) 452-5217 | Tech Support: (507) 457-3346
sales@ozliftingproducts.com | www.ozliftingproducts.com

Model OZ1000BW - OZ1000BWSS OZ1500BW - OZ1500BWSS OZ2000BW - OZ2000BWSS

Safe Working Load (lbs.) 1000 lbs. 1500 lbs. 2000 lbs.

Gear Ratio 4.2:1 5:1 10:1
Dimensions (in.) A 6.22” 7.73” 8.35”

B 7.20” 9.36” 11.10”
C 3.46” 4.21” 5.00”
D 8.26” 12.68” 12.99”
E 1.06” 1.06” 1.06”
F 10.43” 10.63” 11.81”
G 1.98” 2.30” 2.52”
H 4.29” 4.29” 4.29”
I 1.90” 2.38” 3.00”
J 5.33” 7.00” 7.09”
K 10.20” 15.31” 15.35”
L 5.98” 6.89” 7.87”
M 0.12” 0.14” 0.16” 

Net Weight (lbs.) 8.15 lbs. 16.97 lbs. 22.06 lbs.

A

B
M

K

C
L

F

E

D
H

I J

G

Safety yellow powder coating
provides a long lasting finish.

Type 304 stainless steel ideal
for harsh environments where
corrosion resistance is important

Model Wire rope dia. 1st layer Mid drum Full drum

OZ1000BW - OZ1000BWSS 1/8” 7 ft. 74 ft. 140 ft.

OZ1000BW - OZ1000BWSS 3/16” 5 ft. 34 ft. 75 ft.

OZ1500BW - OZ1500BWSS 3/16” 7 ft. 66 ft. 140 ft.

OZ1500BW - OZ1500BWSS 1/4” 5 ft. 27 ft. 89 ft.

OZ2000BW - OZ2000BWSS 1/4” 8 ft. 36 ft. 85 ft.

OZ2000BW - OZ2000BWSS 5/16” 7 ft. 22 ft. 52 ft.

Load rating

OZ1000BW - OZ1000BWSS 1000 lbs. 750 lbs. 500 lbs.

OZ1500BW - OZ1500BWSS 1500 lbs. 1250 lbs. 750 lbs.

OZ2000BW - OZ2000BWSS 2000 lbs. 1500 lbs. 1000 lbs.

14

Standards:
CE
ANSI B30.21
ANSI B30.16

Standards:
CE
ANSI B30.21
ANSI B30.16

- OZ1000BWSS 1000 lbs. 750 lbs. 500 lbs.

- OZ1000BWSS

STAINLESS STEEL 

- OZ1000BWSS 3/16” 5 ft. 34 ft. 75 ft.- OZ1000BWSS- OZ1000BWSS / ”3/16” 5 ft.5 ft. 34 ft.34 ft. 75 ft.75 ft.

W - OZ1000BWSS- OZ1000BWSS 1000 lbs.1000 lbs. 750 lbs.750 lbs. 500 lbs.



Winch Cable, 304SS, 5/32 In. x 20ft. 
Oz Lifting Products, LLC - Winch Cable, 304SS, 5/32 In. x 20ft – winch cables – OZ53220SS 

Technical Specs 
Item Winch Cable Items Included Latch Hook 
Material 304SS Latch Material 304SS
Size 5/32” Latch Working Load Limit ½ Ton 
Length 20 ft. 
Working Load Limit 1000 lb. 
Strand Type 7 x 19 



 
 ¼” Cable x 3” Diameter  

Stainless Steel Sheave 
 
Grade 304 stainless steel heavy duty sheave for 
use with cable up to 1/4" diameter. 
 
Working load limit: 800 lbs. Weight: 0.8 lb. Ultimate 
block strength is 4 times the working load limit. 

 
 
 

 
 
Technical Specs 
 

Item Sheave Pitch Diameter (A) 2.5 in. 
Material 304SS Sheave Diameter (B) 3.0 in. 
Max Cable Size (O) ¼” Bushing Diameter (C) 0.5 in. 
Weight 0.8 lb. Bushing Width (D) 0.46875 in. 
Working Load Limit 800 lb. Sheave Width (E) 0.4375 in. 
Ultimate Block Strength 3200 lb. Sheave Inside Width (F) 0.3125 in. 
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Drawings:

Compressed Air System Interconnection Diagram            
(M1200000-Interconnection)

Components:

Champion Compressor (VRV5-8) w/ Auto-Drain

Aircel High-Temp Dryer (DHT20)

Aircel Inline Air Filters (AF651 & AF6501-C)

Wilkerson Regulator, ½” NPT (R16-XX-000)



(120VAC, 1ph, 60Hz, 20A)

(230VAC, 1ph, 60Hz, 50A)

Compressed Air System Components for MFC Filter 
Systems (Mx200000 Series):

Air pressure to filter must be regulated to 85-90psi. 

In order to maintain proper operation of valve actuators & air scour solenoids, air to 
the filter must be clean & free from dust, debris, & excessive oil. 

Drying equipment is included due to high humidity (filter located outside);

AIRLINE CRITICAL NOTE:  DO NOT USE Galvanized pipe, black pipe, or other 
corrosive material as this may cause damage to the filter’s air scour system & 
components.

HOUSING NOTE:  Submitted compressed air equipment is intended for indoor 
use only.  All components shall be housed in a building, enclosure, or other 
appropriate shelter and shall NOT be left outdoors prior to or during 
installation, construction, or operation.  All housings, shelters, enclosures, or 
other buildings are to be provided and installed by others. 

½” Min Dia 
Airline or SS 

pipe, by others 
(See notes).

(120VAC, 1ph, 60Hz, 20A)

Condensate 
Discharge (to drain 

or ground)

contained in this drawing is 
the sole property of Municipal Filtration 
Company, LLC (MFC).  Any reproduction in 
part or in whole without the written permission 
of MFC is strictly prohibited.  All rights 
reserved.

For Approval Only.
Not For

Construction.



2–15 HP | RECIPROCATING AIR COMPRESSORS

RV-Series



CHAMPION | RV-SERIES

Distinct Value  
Ultimate Confidence

A Winning Combination

Champion compressors are proven units, known 
for their reliability over decades of use. We know 
our products and understand how they operate in 
many different operating environments. No matter 
the application, Champion gets the job done.

22



Value & Confidence Collide

With Champion, you not only get value, you also get the 
confidence that comes with owning a solid, reliable compressor. 
The RV-Series exemplifies quality, reliability, long life and 
tremendous value. Champion provides the total package—a low 
cost solution with a broad range of options—saving money and 
providing peace of mind.

33



Design 
Advantage

 Splash Lubricated Air Compressor Pump

 Two-Stage Design

 100% Cast Iron Compressor Pump

 Alloy Steel Reed Valves

 Oil Level Sight Glass

 Oil Drain

 Deep Finned Intercooler

 Large, Cast Iron Flywheel

 Industrial Grade Intake Filter and Silencer

 Factory Filled with ChampLub AC 
Lubricant

 All Pumps are Factory Tested Prior  
to Shipment

3
2

5
7.5

10
15

HP

HP

HP

HP
HP

HP

8.2 CFM 
 @ 175 PSI

759 RPM

16.5 CFM 
 @ 175 PSI

715 RPM

24.0 CFM 
 @ 175 PSI

570 RPM

32.0 CFM 
 @ 175 PSI

699 RPM

46.8 CFM 
 @ 175 PSI

1020 RPM

4.5 CFM 
 @ 175 PSI

433 RPMS
IM

P
LE

X

RANGE
RV-15

RV-30

44



It’s all in the Details

Aluminum valve plate w/ replaceable 
stainless steel reed valves for high 
volumetric efficiency

Tapered roller 
bearings for long 
life and trouble-free 
operation

Automotive style  
double-throw (balanced  
and counterweighted)  
crankshaft provides optimum 
compressor performance

 Aluminum low pressure piston

 2-Piece aluminum connecting 
rods for easy serviceability

 Wrist pin

 Cast iron high pressure piston

 Oil dipper

Cast iron crankcase, 
cylinder, and head 
maintain rigid 
tolerances for high 
efficiency

Needle bearings minimize 
friction between wrist pin and 
connecting rod

RV-15

55



Complete Compressor Packages

Standard Features

 Automatic Start/Stop Operation

 Magnetic Starter*

 ASME Coded Receiver

 NEMA Rated Electric Motors

 0–300 PSIG Air Pressure Gauge on Tank

 Preset Pressure Switch

 Available Voltages

 – Single Phase—208, 230  
on 2–7.5 HP (RV-10, RV-15)

 – Three Phase—208, 230, 460, 575 
on 7.5 (RV-30), 10 & 15 HP

Available Options

 Pneumatic Tank Drains

 Vibration Isolators

 Low Oil Level Monitor

 Air-Cooled Aftercoolers

*Option not available on 5 HP, 3600 RPM model

Sales & Service Distributors 
Across America

An Extensive Network

Your sales, service and technical support needs will be 
handled quickly and easily by our extensive network of 
Champion factory-trained, authorized local distributors. 
Maintaining and adequately servicing your compressor  
has never been easier. 

To find a distributor visit: 
www.championpneumatic.com

Over 1,100 Champion 

distributors ready to 

provide solutions to  

all your compressed  

air needs

6



Pump Model RV-10A
RV-SERIES | 2–3 HP RECIPROCATING COMPRESSORS

MOTOR  
HP

TANK 
CAPACITY

GAL. 

HORIZONTAL PACKAGES VERTICAL PACKAGES 125 PSI 
RATING

175 PSI 
RATING

RV-SERIES
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.

RV-SERIES 
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.
RPM CFM 

DEL’Y RPM CFM 
DEL’Y

2 RV-10 - - - VRV2-6 35.3 × 29 × 75.5 499 520 5.7 433 4.5

3 RV-10 - - - VRV3F-6 35.3 × 29 × 75.5 509 802 9.2 759 8.2

Pump Model RV-15A
RV-SERIES | 5–7.5 HP RECIPROCATING COMPRESSORS

MOTOR  
HP

TANK 
CAPACITY

GAL. 

HORIZONTAL PACKAGES VERTICAL PACKAGES 125 PSI 
RATING

175 PSI 
RATING

RV-SERIES
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.

RV-SERIES 
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.
RPM CFM 

DEL’Y RPM CFM 
DEL’Y

5 80 - - - VRV5-8 35.3 × 30.9 × 74.8 570 759 18.1 715 16.5

5 80 - - - VRV5-8* 35.3 × 28.6 × 74.8 560 684 16.3 641 14.6

7.5 80 - - - VRV7F-8 35.3 × 30.9 × 74.8 630 975 22.8 975 22.1

7.5 80 - - - VRV7F-8* 35.3 × 30.9 × 74.8 630 983 23 983 22.4

* Unit shipped with 3600 RPM motor

Pump Model RV-30A
RV-SERIES | 7.5–15 HP RECIPROCATING COMPRESSORS

MOTOR  
HP

TANK 
CAPACITY

GAL. 

HORIZONTAL PACKAGES VERTICAL PACKAGES 125 PSI 
RATING

175 PSI 
RATING

RV-SERIES
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.

RV-SERIES 
MODEL

DIMENSIONS 
L × W × H
INCHES

APPROX.  
SHIP WEIGHT  

LBS.
RPM CFM 

DEL’Y RPM CFM 
DEL’Y

7.5 80 - - - VRV7-8 40.8 × 31.6 × 74.8 710 628 29.8 570 24.0

7.5 80S** - - - VRV7-8S 40.5 × 33.4 × 62.3 753 628 29.8 570 24.0

7.5 120 HRV7-12 71.8 × 30.3 × 53.2 882 VRV7-12 42.1 × 34.5 × 75.2 882 628 29.8 570 24.0

10 120 HRV10-12 71.8 × 30.3 × 53.2 895 VRV10-12 42.1 × 34.4 × 75.2 895 756 36.6 699 32.0

15 120 HRV15F-12 71.8 × 30.3 × 53.2 1017 VRV15F-12 42.1 × 34.4 × 75.2 1017 1020 48.1 1020 46.8

**80S is an 80 gallon squat version of a 120 gallon receiver

Bare Pumps
RV-SERIES | RECIPROCATING COMPRESSOR

MODEL # OF
CYLINDERS

BORE DIA. 
INCHES

STROKE
INCHES

OIL
CAPACITY
QUARTS

UNIT  
DIMENSIONS

L × W × H
INCHES

APPROX.
SHIP WEIGHT

LBS.

MINIMUM
RPM

MAXIMUM
RPM

RV-10A 2 4.6 & 2.5 2.5 2 18.7 × 16.5 × 21.9 124 400 1050

RV-15A 2 4.6 & 2.5 3 2 18.7 × 16.5 × 21.9 124 400 1050

RV-30A 4 4.6 & 2.5 3 4 19.2 × 23.9 × 21.8 233 400 1050

7

5 80 - - - VRV5-8* 35.3 × 28.6 × 74.8 560 684 16.3 641 14.6
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Refrigerated Air Dryers

DHT Series
High Inlet Temperature
20 - 125 scfm
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Refrigerated Air Dryer | 20 - 125 scfmRefrigerated Air Dryer | 20 - 125 scfm

DHT Series (20 - 125 scfm)

Air Compressor 
Size (HP)

Dryer 
Model

Flow 
Capacity 

(scfm)

5 DHT 20 20

DHT 40 40

10 DHT 40 40

15 DHT 50 50

20

25 DHT 100 100

DHT 125 125

Capacity Flow Suggestion

smaller reciprocating air compressors that 
typically do not incorporate an aftercooler. 

5 DHT 20 20
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• Hot compressed air (up to 205°F) enters the system and
moves into the pre-cooler/re-heater (A), where it is cooled by
the cold, dry outgoing air.

• The air is then directed through the air-to-refrigerant heat

refrigeration system.

•
steel mist eliminator (C), where liquids and contaminants are
removed from the air. This separated condensate is then
ejected from the system via the Aircel programmable timer
drain (D).

• The cold, dry air is then reheated by the incoming warm air (E)
before leaving the dryer.

A B

D

E

A B

Condenser

Compressor

Expansion Valve

Separator

Pre-Cooler/Re-heater Air to Refrigerant

Drain

Refrigerant
Out

Refrigerant
In

Air In

Air Out

C

DHT Series | 20 - 125 scfm

Drain
Valve

Air or Water
Cooled 

Condenser

Air
Compressor

Drain
Valve

Dry Air
to Plant

Drain
Valve

VF Series

After Filter

Pre-Filter

Wet Receiver
(optional)

Dry Receiver
(optional)

Separator

Drain
Valve

Recommended Installation

• Timer drain

• Brazed plate heat exchanger (DHT-20)

• Aluminum block heat exchanger (DHT-40 to DHT-125)

• Refrigerant suction pressure gauge

• Discharge gauge (DHT-100 to DHT-125)

• R-134a refrigerant

• NEMA 1 Standard

• Power on-light

• Maximum inlet temperature of 205°F

• Maximum inlet pressure of 200 psig

• Environmentally friendly R-134a refrigerant

• Various voltage options

• Water cooled condenser

• Condenser cleaner assembly

• Low ambient temperature protection1

• Two valve bypass

• NEMA 4

• NEMA 4X

• Corrosion resistant package2

How It Works

 ¹ Low ambient package brings ambient temperature down to 32°F
 ² Corrosion resistant package includes: NEMA 4 enclosure, e-coated 

condenser, isolation pads, vibration absorbers, and epoxy painted 
refrigeration lines
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kW

DHT-20 20

115-1-60

1/2” 95 15 16 16

DHT-40 40 1” 125 22 24 18 200

DHT-50 50 1” 140 22 24 18 200

1” 240 22 24 18 200

DHT-100 100 1-1/2” 25 200

DHT-125 125 1-1/2” 25 200

  | DHT Series

Operating pressure: Ambient air temperature: Inlet air temperature:

41 45 50 55 60

1

90 100 150 180 200 205

1

45 60 90 100 115 145 160 175 190 200

1

Capacity Correction Factors

85 95 100 105 115 120

1
DHT-100
100 scfm

 95°F ambient: C1 = 1.03
 160 psig system pressure: C2 = 0.96
 150°F inlet: C3 = 0.96
 50°F required dew point: C4 = 1

Adjusted Capacity: 100 scfm x 1.03 x 0.96 x 0.96 x 1 = 104.8 scfm

80 scfm

 75°F ambient: C1 = 1.1
 200 psig system pressure: C2 = 1.12
 150°F inlet: C3 = 1.06
 50°F required dew point: C4 =1
 
Adjusted Capacity: 80 scfm / (1.1 / 1.12 / 1.06 / 1) = 57.9 scfm
 Selected Dryer Model: DHT-75

refrigerated air dryer. By doing this, you will prevent insulating oil and dirt build-up in the heat exchanger and ensure 
optimal performance and reliability of the dryer throughout its lifetime.

and more in savings on your monthly energy bill.

Recommended Filtration

DHT-20 20 1/2” 95 15 16 16

115-1-60



www.AircelDryers.com 

SALES INFORMATION 
sales@airceldryers.com 

PHONE
(800) 767-4599
Local: (865) 681-7066
Fax: (865) 681-7069

AIRCEL
323 Crisp Circle
Maryville, Tennessee
37801

Vers tile Design

Aircel’s AF series  filters include smart design features and 
innovative technology to provide a compressed air filtration 
solution for a wide range of applications. Aircel’s unique AF 
series  filters are designed to combine high performance, 
energy savings, flexibility and optimum reliability. 

Top Cap
Unique push-fit design and 
double O-ring seal for simple 
and secure installation.

Multi-layer Filtration  
Deep bed multi-wrap 
borosilicate glass microfiber 
with stainless steel support 
cylinders and a polyester needle 
felt sleeve.

End Cap 
Durable and non-corrosive 
glass filled nylon cap which is 
attached to the element with 
a multi-part urethane resin.

AF SERIES



Captive Piston Type 
O-Ring Annular Seal
between head and bowl
to prevent leaks

Modular NPT 
Connections

option to bolt up to 
three filters 

together with 
High Nitrile O-ring 

connection to save 
space, offer ease 

with installation and 
eliminate leaks

Delta-P Gauge (standard)
The dual-sided DP gauge face 
is not pressurized. Unique 

superior performance

External Ribs 
for easy service/
bowl removal

High Quality Aluminum 
Construction
castings 100% leak-tested

Internal Ribs  
to secure element 
in-place and form 
quiet-air zone to 
prevent condensate 
re-entrainment

Large Capacity 
Condensate sump with 
space to install internal 
float drain

Flat Spot
to aid bowl 
removal

Only 4 - 7” clearance 
required for element 
removal

Automatic Internal 
Float Drain
as standard

Threaded NPT Side and 
Bottom Drain Port 
for external auto or 
manual drain

Hexagon on 
Bottom to
aid in easy 
bowl removal

FEATURES AND BENEFITS



Notes

10 20 30 40 50 60 70 80 90 100 110 125 150 175 200 225 250 275 300

Correction Factor 0.32 0.45 .055 0.64 0.71 0.78 0.84 0.90 0.95 1.00 1.05 1.12 1.22 1.32 1.41 1.49 1.58 1.65 1.73

Vapor Filter 
Grade

5.0 micron 1.0 micron 0.01 micron 0.01 micron
Maximum carryover at 68°F / 20°C 5 ppm 0.1 ppm 0.01 ppm 0.003 ppm
Recommended temperature 100°F / 38°C 100°F / 38°C 100°F / 38°C 77°F / 25°C
Maximum temperature 248°F / 121°C 248°F / 121°C 248°F / 121°C 122°F / 50°C

0.4 psid / 30 mbar 1.0 psid / 70 mbar 1.5 psid / 100 mbar 1.0 psid / 70 mbar
1.0 psid / 70 mbar 2 psid / 140 mbar 3.0 psid / 210 mbar N/A

6.0 psid / 400 mbar 6.0 psid / 400 mbar 6.0 psid / 400 mbar see note

Element media Carbon
impregnated paper

Maximum working pressure
Housing material High quality aluminum

application. Please contact your distributor.

Correction Factors
For maximum flow rate, multiply model flow rate shown in the speciation chart by the correction factor corresponding to the working pressure. See specifications for maximum pressure.  Note: To 
reduce pressure drop by 50%, reduce flow rate by 30%.

AF20[*] to AF30[*] AF65[*] to AF650[*] AF1000[*] to AF1500[*]

2.81”
(71mm)2.81”

(71mm)

D

C

B
A

D

E

C

B

A

0.75”
(19mm)
approx. 

D

C

B

A

E
0.75”

(19mm)
approx. 

0.69”   
(18mm)

Filter Flow rate Dimensions inches (mm) NPT connections Weight Replacement
model scfm Nm3/h A B C D E In/Out  Side Bottom**        lbs element model
AF20[*] 20 34 N/A 1/4” N/A 1/4” 1.4 A20[*]E
AF30[*] 30 51 N/A 3/8” N/A 1/4” 1.4 A30[*]E
AF65[*] 65 110 1/2” 1/4” 1/4” 5.4 A65[*]E
AF75[*] 75 128 3/4” 1/4” 1/4” 5.4 A75[*]E

AF100[*] 100 170 1” 1/4” 1/4” 6.1 A100[*]E

AF150[*] 150 255 1” 1/4” 1/4” 6.0 A150[*]E

AF225[*] 225 382 1 1/2” 1/2” 1/4” 12.2 A225[*]E
AF300[*] 300 510 1 1/2” 1/2” 1/4” 12.3 A300[*]E
AF450[*] 450 765 2” 1/2” 1/4” 12.3 A450[*]E
AF650[*] 650 1105 2” 1/2” 1/4” 14.8 A650[*]E

AF1000[*] 1000 1700 3” 1/2” 1/4” 40.6 A1000[*]E
AF1250[*] 1250 2125 3” 1/2” 1/4” 44.1 A1250[*]E
AF1500[*] 1500 2550 3” 1/2” 1/4” 48.3 A1500[*]E

AF SERIES
TECHNICAL SPECIFICATIONS

AF65[*] 65 110 1/2” 1/4” 1/4” 5.4 A65[*]E

AF65[*] to AF650[*]
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Please visit us at airceldryers.com

MADE IN
THE USA
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Catalog 9EM-TK-190-5

B

Filters, Regulators, Lubricators

Pneumatic Division
Richland, Michigan
www.wilkersoncorp.com

E

D

C

A
B

H

G F

Regulator
R16 Specifi cations

Flow Capacity* 1/4 71.5 SCFM (33.7 dm3/s)
 3/8 80.5 SCFM (38.0 dm3/s)
 1/2 88.0 SCFM (41.5 dm3/s)
Adjusting Range Pressure 0 to 60 PSIG (0 to 4.1 bar)
  0 to 125 PSIG (0 to 8.6 bar)
  0 to 250 PSIG (0 to 17.2 bar)
Maximum Supply Pressure 300 PSIG (20.7 bar)
Operating Temperature 32° to 150°F (0° to 65.5°C)
Port Size NPT / BSPP-G 1/4, 3/8, 1/2
Gauge Port (2 ea.) NPT / BSPT-Rc 1/4
Weight lb. (kg) 1.7 (0.77)
* Inlet pressure 100 PSIG (6.9 bar). Secondary pressure 90 PSIG (6.2 bar).

Materials of Construction
Body  Zinc 
Bonnet  PBT
Diaphragm  Nitrile / Zinc
Panel Nut  Acetal 
Seals  Nitrile
Springs  Steel
Valve Assembly  Brass / Nitrile / Acetal

NOTE: 1.31" Dia. (33.3 mm) hole required for panel nut mounting.

Features
•  Non-Rising Adjustment Knob with Friction Lock Knob 
• Standard with Two Full Flow 1/4" NPT / BSPT-Rc 

Gauge Ports
• Panel Mount Nut
• High Flow Capacity
• Balanced Valve Design for Excellent Regulation 

Characteristics

Dimensions
Models Inches 

(mm) A B C D E F G H

Standard Unit
R16-XX-000

2.99
(76)

2.59
(66)

3.99
(101.3)     

1.20
(30.5)

5.19
(132)

1.29
(33)

—
—

1.02
(25.9)

With Gauge
R16-XX-G00

2.99
(76)

2.59
(66)

3.99
(101.3)   

1.20
(30.5)

5.19
(132)

1.29
(33)

2.80
(71)

1.02
(25.9)

R16-02-000

  = “Most Popular”

CAUTION:
REGULATOR PRESSURE ADJUSTMENT – The working 
range of knob adjustment is designed to permit outlet pressures 
within their full range. Pressure adjustment beyond this range 
is also possible because the knob is not a limiting device. This 
is a common characteristic of most industrial regulators, and 
limiting devices may be obtained only by special design.
For best performance, regulated pressure should always be set 
by increasing the pressure up to the desired setting.

  WARNING
Product rupture can cause serious injury.
Do not connect regulator to bottled gas.

Do not exceed maximum primary pressure rating.

!

Relieving

Non-Relieving

Basic 3/8" Body

1/2 88.0 SCFM (41.5 dm3/s)

1/2

Standard Unit 2.99 2.59 3.99 1.20 5.19 1.29 — 1.02
R16-XX-000 (76) (66) (101.3)    (30.5) (132) (33) — (25.9)
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MFC FIXED PLATE  
C l o t h   M e d i a  F i l t r a t i o n 

FIXED PLATE CLOTH MEDIA - 
NO MOVING PARTS 
Innovative fixed panel design uses simple open-close valves and gravity to pro-
duce filtration and backwash flow.  Having NO internal or submerged moving 
parts eases installation, reduces maintenance, and simplifies overall operation. 

w w w . m u n i c i p a l f i l t e r . c o m 



REDUCED MAINTENANCE           SIMPLE OPERATION        
INNOVATIVE DESIGN 

MFC’s Cloth Media Filter systems feature an innovative 

fixed panel design that uses simple gravity to produce 

filtration and backwash flow.  These high performance, low

-operating cost, tertiary cloth media filters are suitable for 

both large and small wastewater treatment 

applications.  MFC fixed plate 

packaged systems are available in 

completely assembled, 100% 

stainless steel free-standing units 

with capacities from 10gpm to 6.0 

MGD.  Modular systems are 

available for larger flows typically 

above 2.0 MGD and are specifically 

designed for installation into new 

or existing concrete 

tankage. 

 

SIMPLE OPERATION 

MFC’s fixed plate cloth 

media filters utilize a 

patented design to generate 

backwash flow WITHOUT backwash 

manifolds, spray headers, or other moving parts.  

Backwash is produced by already available differential 

head, simple open-close valves, and gravity along with a 

small amount of pressurized air to enhance cleaning.  

NO MOVING PARTS 

All filter components remain stationary during 

filtration and backwash, reducing maintenance and 

power usage.  Also, ALL fabricated components, 

including tankage and internal components, are 

100% stainless steel for long life and eased 

maintenance.  Acrylic cloth media 

removes solids particles down 

to 10um, is chemically 

resistant, and can be 

changed easily without 

disrupting incoming flow.  

Alternate media types are 

also available (IE: 5um). 

 

REDUCED 

MAINTENANCE 

All mechanical equipment, 

including filter panels, can 

be removed from the filter 

without dewatering or 

diverting incoming flow at any 

time.  All connections required for 

removal of the cloth media elements are located at 

the top of the tank, within easy reach, eliminating 

the need for operators to enter the filter tank for 

normal maintenance.   



Each 

independent 

media plate is 

made up of 2x 

rectangular 

cloth panels 

which face 

each other 

within a 

stationary 

framework.  Influent enters the filter & is directed to the 

bottom of each plate.  Suspended solids fall to the bottom 

of the channel or collect on the interior surfaces of the 

cloth plates.  Clean, treated water collects in the filter’s 

main bay and exits over the fixed weir. 

As solids accumulate on the cloth surfaces, water level in the 

influent channel begins to rise, eventually initiating a backwash 

operation.  Each independent cloth plate is cleaned in sequence 

by allowing gravity to force flow in reverse.  Backwash flow is 

produced entirely by gravity, by simply opening each plate’s 

associated 

backwash 

valve.  Air is 

injected into  

the interior 

of the plate 

during 

backwash to 

enhance 

cleaning. 

Filtering Backwash 

NO MOVING PARTS              FIXED CLOTH MEDIA       



MFC’s Cloth Media Plate Filters   
use proven fixed plate cloth media technology to produce exceptional suspended solids and turbidity 

removal even at high or fluctuating solids loadings, producing reuse quality effluent with TSS less than 2-4 

mg/l and NTU below 1 NTU for most wastewater types.  MFC’s fixed plate cloth media filtration systems 

are ideally suited for: 

Municipalities, large and small 

Residential & Commercial Developments  

Industrial Applications 

Food Processing 

Reuse Applications (including California Title 22) 

Phosphorous Removal Applications 

 

Please contact MFC or your local rep for specific equipment sizing, pricing, and recommendations. 

PROVEN PERFORMANCE       

All materials, representations, data, and/or information contained in this brochure are for information and estimation only. 
Specific information regarding equipment sizing, delivery, prices, and capabilities should be obtained directly from 
Municipal Filtration Company, LLC (MFC) or one of its authorized agents.  All Rights Reserved.  Patents Apply. 

Municipal Filtration Company, LLC 
1909 Commonwealth Avenue 

Madison, WI   53726 
608-240-8987 

www.municipalfilter.com 
 

© 2021 Municipal Filtration Company, LLC 
Printed in U.S.A. 
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SUBMITTAL 
NONCON-5000-3-5 x 6 
March 03, 2021 

 
 
 
 
 
 

PART 1 - GENERAL 

 
1.1 Scope of Work 

 

A. Glasco UV will provide a single bank standalone complete high output ultraviolet lamp 

(UV) fluoropolymer tube disinfection systems. The systems are low-pressure high output UV 
lamp “closed” style FEP Tube reactors. Each standalone system is capable of treating 285 
MGD flow and has remote electronics. The systems will be complete and operational with  
all of the controls as indicated. 

 

 
1.2 Summary 

 

A. GLASCO UV will provide the following major components: 
 

1. One (1) stainless steel reactor. System is designed for 285 GPM. 
2. One (1) remote Ballast Control Center 

3. One (1) UV monitoring 
4. One (1) UV monitoring system 
5. Safety equipment (face shields) 

6. Spare parts 
 

1.3 Submittals 
 

A. Shop Drawings: 
 

1. General layout and arrangement drawings 
2. Power wiring single line diagrams 
3. Ballast Control Center wiring diagrams 
4. Cut sheets on components. 

 
B. Product Data: 

 

1. Data and cut sheets have been attached for all major components. 
 

C. Glasco's Installation, Operation and Maintenance manuals are included. 
 

1. O&M Manual for the NONCON Series will be provided. O&M Manuals will contain 
the following additional information 

2. Parts list. 

3. Assembly instructions. 
4. Performance guarantee. 
5. Maintenance recommendations. 
6. Startup procedures. 

7. List of spare parts. 

Wynn Echols
Submittal Stamp

Wynn Echols
Typewriter
x

Wynn Echols
Typewriter
WCE

Wynn Echols
Typewriter
5/6/2022
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8. Wiring diagrams 
9. Software integration. 

10. Trouble shooting. 
11. Dimensional drawings have been attached as exhibits to this submittal. 
12. Electrical wiring diagrams for system installation have been provided with noted 

recommendations. 
 

D. Manufacturer's Certificate: 
 

1. The NONCON-5000 system meets the specification. 
2. When installation and startup have been performed, a final certificate will be 

provided. 
 

E. Manufacturer's Field Reports will be provided. 
 

1.4 Design Criteria 
 

1. Disinfection Criteria 
 

1. Peak flow is 285 GPM 
 

2. Influent Characteristics: 
 

a. Fecal coliform: 
b. BOD: 
c. TSS: 

d. UV transmittance: 
e. Effluent temperature: 

<126/100ML 
<30 mg/l 
<30 mg/l 
65% 
33 to 85 

 

3. Effluent Requirements for design of UV System: 
 

a. Fecal Coliform: <126/100 ml 
 
 
 

4. UV dosage will be 30 mJ/cm2 at peak flow at end of lamp life. 
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2 PRODUCTS 
 

2.1 MANUFACTURER 
 

A. GLASCO UV will provide the NONCON-5000-3-5 x 6. This is designed for 285 GPM 
 

2.2 DESIGN, CONSTRUCTION AND MATERIALS 
 

A. General 
 

1. All module welded metal components in contact with effluent will be Type 304 stainless 
steel. 

 
2. All metal components will be Type 304 stainless steel with the exception of the Lamp Rack 

Assembly, which will be constructed of aircraft grade aluminum and be capable of sustaining 
intermittent pedestrian traffic on the lamp racks. 

 

3. All wiring exposed or unexposed to UV light within the UV reactor or electrical ballast 
enclosure will be Teflon™ coated. 

 

4. All wires connecting the lamps to the ballasts will be enclosed inside the frame of lamp rack 
and not exposed to the effluent. 

 
5. The effluent water shall be conveyed through the UV reactor through fluoropolymer tubes. 

 

6. All wetted components in the UV reactor will be: FEP, 304 SS, PVC, ABS or other non- 
reactive, non-corrosive material. 

 

B. Lamp Array Configuration: 
 

1. The lamp array configuration will be the uniform array with all lamps parallel to each other 
and to the flow. 

 
2. The system is designed to avoid any immersion of UV lamps in the Effluent. 

 

3. The UV lamps will be arranged around the outside of the FEP tubes in such a way that each 
water tube shall have no less than 6 lamps irradiating it. 

 

C. Inlet/Discharge Flow Distribution: 
 

1. Each Reactor will have an inlet and discharge transition tanks. 
 

2. The UV Reactor will have 6” flange pattern on the inlet and outlet boxes 
 

3. The UV disinfection system will have flow inlet distribution that distributes wastewater 
through the FEP tubes. 

 

4. The UV system will have a 304 Stainless steel channel and will be non-corrosive. 
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D. FEP Tube UV Reactor 
 

1. Within the ultraviolet reactor, FEP UV transmitting tubes are arranged in a horizontal and 
vertical array. These FEP tubes are in a parallel mode and are attached at one end to the 
inlet flow distributor sheet and to the outlet flow distributor sheet with appropriate leak proof 
fittings. The FEP tubes will be adequately supported by integral mounting brackets. 

 
2. In between and around the FEP tubes, lamp rack assemblies will be placed in such a 

fashion so as to provide uniform and adequate ultraviolet light intensity. The lamp racks  
slide in and out between and around a row of FEP tube array. 

 

3. Within the FEP UV reactor, all UV sensitive materials will be protected from the UV light. 
 

4. The flow path of the wastewater will be through UV transmitting FEP tubes in such a way 
that it is a minimum of 99% plug flow. The flow of wastewater will be in sufficient turbulent 
mode; therefore, the Reynold's number in each unit will be greater than 50,000 at peak daily 
flow. A turbulent flow will be in such a way that it will constantly scour the inner walls of the 
AFP tube and help prevent scaling or fouling. 

 

5. The ultraviolet light reactor will be covered from five sides with stainless panels. The sixth 
side (top) will have access doors. The lamp racks will be accessible through these doors. 

 
6. The air temperature inside the FEP UV reactor shall be maintained by means of heat 

exchanger. The control of the lamp temperature shall ensure optimum UV light emissions 
from the UV lamp. The heat exchanger shall ensure that no outside air or dust can get into 
the UV reactor and settle on the AFP tubes and UV lamps. 

 
7. Cooling of the UV reactor shall utilize an air to water heat exchanger. 

 

8. Each UV Reactor shall consist of 1 bank. 
 

9. During the appropriate stage in the treatment process when the flow from the SBR decant 
has stopped, the FEP tubes will be capable of being empty, and the UV lamps will be able to 
be turned off. This will be controlled by the UV panel. 

 

E. Fluoropolymer Tubes 
 

The  system  incorporates  high  quality  and  high  clarity  fluoropolymer  tubes. Tubes are 
manufactured from virgin resins. The FEP tubes have the following characteristics: 

 
1. High UVC transmission 
2. Rated from -99 to 450 F 
3. Crack resistant 

4. Chemically inert 
5. Electrically neutral 
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F. UV Lamps: 
 

The Ultraviolet Disinfection System will have germicidal UV lamps. These lamps will be located 
on the lamp rack assemblies. The ultraviolet disinfection lamps will have the following 
characteristics: 

 
1. A low pressure, high output non-amalgam mercury vapor lamp of the hot cathode type. 

 

2. The filament shall be of the clamped design, significantly rugged to withstand shock and 
vibration. 

 

3. Each lamp will produce at least 90% emissions at the germicidal frequency of 253.4 
(254nm) nanometers. 

 

4. The power consumption will be a maximum of 155 input watts per lamp including ballast 
losses. 

 

5. The rated UV output at 253.7 nanometers will be a nominal 52 @ UV254 
 

6. The rated UV efficiency shall be a nominal 32% of actual lamp input wattage exclusive of 
ballast losses. 

 
7. Watts at 100 hours of operation. 

 

8. The minimum UV intensity from the lamps will be >400 microwatts/cm2 at 1 meter. 
 

9. Rated lamp life is 13,000 hours 
 

10. Each lamp shall be single ended. Each lamp will have a nominal arc length of 1400 
millimeters. 

 

11. Each lamp has a minimum length of 1554 mm. 
 

12. Each lamp will produce no measurable amount of ozone. 
 

13. Each lamp envelope is made of quartz and is capable of transmitting at 90% of UV light at 
254 nm. 

 

14. UV lamp base will be either ceramic or metallic 

 
15. Electrical connections will be at one end of the lamp and have 4 pins, dielectrically tested for 

2,500 volts. 
 

16. During periods in the process when there is no effluent flow going through the UV reactor(s) 
the UV lamps shall be turned off. 

 
17. UV Lamps shall be available for purchase from non-related parties or OEM's under 

agreement from the original UV manufacturer 



 

G. UV Lamp Racks 
 

1. The UV lamp racks will be placed between rows of the FEP tubes. 
 

2. The lamp racks will slide in and out within a track that will be attached to the main frame of 
the UV reactor. 

 
3. The use of cranes, hoists or other mechanical lifting devices is not required. 

 

4. The lamp rack assemblies will be made from stainless steel. 
 

5. Lamp rack assembly is capable of sustaining intermittent pedestrian traffic on the lamp racks 
with no damage or deformation. 

 
6. There are no quartz sleeves, O rings, Seals or waterproof connections required for installing 

UV lamps onto the lamp rack assembly. 
 

7. Electrical mounting sockets are attached to one end of the lamp rack. 
 

8. The other end of the rack are slotted holes to slide lamps in and out during installation and 
removal of lamps. 

 

9. Quick power disconnects will allow quick disconnect of the lamp rack assembly to the main 
power. 

 

10. Lamp Racks are removable for service during plant operation without impacting Hydraulic 
flow or effective disinfection. 

 

11. Removing a lamp rack or module does not result in the disruption of the hydraulic flow. 
 

12. Ballast required for each lamp rack will be incorporated in the Ballast Control Center. 
 

13. The ballast used to energize the UV lamps are high frequency electronic ballasts. 
 

14. The electronic ballasts are rated at 120-277 V + 10% without discernible change of 
characteristics. 

 
15. The electronics ballast have the following features: 

 

a. Power factor greater than or equal to 0.95. 
b. Electrical conversion efficiency greater than or equal to 90%. 
c. Ballast will have high frequency phase returns from the UV lamps. 
d. The ballast operating frequency will be between 40 and 150 K Hz. 

e. The ballast will have a thermal overload protector when ballast skin temperature reaches 
75°C. 

 

H. Electrical Ballast Control Center (BCC) 
 

1. The NONCON reactor will be powered by modified Ballast Control 
Center (BCC). 

 

2. Electrical contractor is responsible for bringing protected power. 
 
 

6 
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4. Each lamp will have a corresponding LED. LED shall be displayed through a window kit. A 
green LED indicates a functioning lamp and an extinguished LED means lamp out or other 
problem like damaged ballast. 

 
5. Each system will track operational hours as a way to remind when lamps require changing 

(8760 to 12,000 hours). 
 

6. The UV monitoring system will measure and display the UV output on a 0-100% basis. 
 
7. The Ballast Control Center will be provided with 12’ cable from the unit to the BCC 
 
8. 220 volts 20 Amps Power In. 

 
 
 

I. UV Intensity Monitor: 
 

1. One (1) UV module in each UV bank will be equipped with a UV intensity monitor system. 
2. The intensity sensors will be placed around a representative FEP tube. 
3. The UV sensors will sense 253.7 nm UV light and will provide a signal, which will be 

displayed on the system display panel. 
4. The UV monitor has a 4-20 mA output 

 

J. Control Center 
 

1. A single ballast control center will be provided. 
 
 
 
 

 

2. The following will be included: 
 

• Hand/Off/Auto Switch 

• On/Off switch 

• UV Unit Low UV Warning 

• UV Unit UV Intensity 

 
 

3. The UV System Control Center (SCC/PLC) will provide the following: 
 

a. Lamp status 
b. Run time 
c. UV intensity 
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2.3 LAYOUT AND COMPONENTS  

Number of reactors: 1 
Banks per reactor: 1 
Number of BCCs: 1 
Modules per bank: 3 
Lamps per module: 5 
Lamps per reactor: 15 

FEP tubes: 6 

Reactor Length: 10’ 1” 
Reactor Height: 26” 
Reactor Width: 22” 
Connection: 6” RF Flange 
Ballast Control Center: 24” x 12” x 30” 

 

2.4 SPARE PARTS 
 

A. The following spare parts will be provided: 
 

2 UV lamps 

3 Operation Manual 
1 Operators safety kit 
1 Cleaning Kit 

 

PART 3 EXECUTION 
 

3.1 SHIPPING AND EQUIPMENT DELIVERY 
 

A. All equipment and materials shall be inspected against approved Shop Drawings at time of 
delivery. Equipment and materials damaged or not meeting requirements of the approved Shop 
Drawings shall be immediately returned to the EQUIPMENT SUPPLIER for replacement or 
repair. 

 
B. The CONTRACTOR shall handle and store the equipment and materials in a dry location and 

protect them from the elements according to the manufacturer's instructions. DO NOT LET  
GET WET!!!!!! 

 

3.2 COMMISSIONING AND START UP 
 
A. Manufacturer’s representative will inspect equipment installation, piping and wiring to ensure 

proper installation of each component in accordance with approved submittals. CONTRACTOR 
will at its own cost any modifications required to meet EQUIPMENT SUPPLIER installation 
recommendations. A written statement certifying that the equipment has been properly installed 
and interconnected will be provided by the EQUIPMENT SUPPLIER. One (1) four-hour day is 
required. 

 

B. Manufacturer’s representative will coordinate commissioning of the system and verify that each 
component of the SYSTEM is ready for operation. SYSTEM commissioning includes testing and 
calibration of each component of the system. A written statement certifying that the SYSTEM 
has been commissioned and is ready for operation will be provided. 

 
C. Manufacturer’s representative will coordinate initial system start up to ensure that procedures are 

being followed. 
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3.3 TRAINING 
 

A. Manufacturer’s representative will provide operator training at the site for a period no less than 
one (1) 4-hr day. Training  will  include  operation, maintenance and troubleshooting for each 
component of the SYSTEM. 

 

3.4 WARRANTY 
 

B. The SYSTEM will be free from defects in materials and workmanship for a period of 12 months 
from Final Acceptance of the system, or 18 months from shipment, whichever occurs later. 

 
C. A full lamp warranty will be provided in the event that the lamp fails before the first 1,000 hours. 

The lamp warranty will be pro-rated to 13,000 hours. 
 

END 









Customer since 1983
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Germicidal Lamp at 253.7nm

      Germicidal Effectiveness 
      Curve with Peak at 265nm
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www.light-sources.com www.lighttech.hu www.germicidal.com

In 1990 the EPA developed the TCLP test (Toxicity Characteristic Leaching Procedure) to simulate the effect of
disposing waste in conventional landfills under complex environmental conditions. The method is designed to
determine the mobility of toxic material in liquid, solid and multiphasic waste.
The EPA developed the Toxic Characteristic Leaching Procedure to determine the toxicity of waste. The TCLP test does
NOT measure the total mercury content but rather the potential of mercury to leach into groundwater if a waste is
disposed of in a landfill. TCLP is designed to simulate the leaching a waste will undergo if disposed in a sanitary landfill.
This test includes mercury, lead, cadmium, and other hazardous materials. Passing this test for mercury, for instance,
requires a yield of less than 0.2 milligrams per liter upon completion of the test.  Lamps that PASS the TCLP are
considered as non-hazardous waste by the EPA.  We are proud to be among the first to offer the majority of our
germicidal lamps as TCLP compliant.
While lamps that pass TCLP may be classified as non-hazardous waste by the EPA, LightSources and LightTech
strongly encourage the recycling of spent germicidal lamps. Please contact your local environmental agency for
assistance with lamp recycling or visit www.lamprecycle.org.

© Copywrite 2013. All Rights Reserved.
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DATA SHEET    (E-06115B)  BALLAST

glascouv.com  8-2018 

   

1

                        POWER END						     LAMP END

Ballast will be housed in different environment and will be wired into a system that has 
other electrical components, controls and protection.    Any work done on a ballast shall 
be done with all electricity cut off and proper lock out procedures followed.  Please work 
safely. 

The E-06115B is an electronic developed to operate a single GHO64T5L UV lamp. A 
ballast regulates the current to a lamp and provides sufficient voltage to start the lamp. 
Without a ballast to limit its current, a UV lamp connected directly to a high voltage power 
source would rapidly and uncontrollably increase its current draw.
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Part # E-06115B
Lamp type GHO64T5L
Lamp watts (nominal) 155
Lamps powered 1
Ballast type Instant start
Voltage 110-240 V
Input frequency 50/60 Hz
Operating frequency 30~50KHz

Max input current 1.42 Amps @ 110 V               
0.65 Amps @ 240 V

Efficiency >90%
Power factor >99
ATHD 10%
Crest factor <1.7

Status indicator 5 V DC on normal                      
0 V DC on abnormal

Ambient temperature 0-40 c
Max. temperature 70 c
Grounding Required

Dimensions 6.75" x 2.5" x 1.5"                   
171 mm x 64 mm x 38 mm

Weight 1lb (0.41 kg)
Connections Push to connect
Approval CE

glascouv.com  8-2018 



DATA SHEET    (E-10624M)  UV MONITOR

The E-10624M UV monitor can be used with a variety of sensors.  The UV meter is 
designed to work in conjunction with a UV sensor to provide operational status of a UV 
lamp.   Depending on the sensor and the requirements, the E-10624M can display UV 
lamp output UV-values displayed in “W/m²”, “mW/cm²” or “%”.

The monitor can reduce maintenance costs by determining exactly when lamps need 
to be serviced. The continuously monitors relative lamp output from 0% to 100%. It pro-
vides a method of determining exactly when lamps need to be cleaned or replacement.
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As the lamps age, the monitor 
tracks the lamp output through 
the display. A warning threshold 
can be set to turn on a warning 
indicator and activate a relay for 
external control.

Thresholds are programmable 
from 0% to 100% levels.  In ad-
dition to the display and alarms, 
the monitor has a 4 to 20ma out-
put which represents the 0% to 
100% on the display.  This out-
put can be used for remote mon-
itoring or sent to a data collec-
tion systems/

The system is “calibrated” after initial installation of the lamp bank and readjusted after 
after 100 hour burn in. The monitor is adjusted to indicate 100% for new/clean lamps. 
Then appropriate operator alert levels are set for the speci ed decrease in intensity. 
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Part # E-10624M
Meter type Digital for 254 nm
Supply voltage 24 v
Lamp monitored 1 to array
Operation temperature 113F
Ambient temperature 32 to 104 F
Size 3" x 3" x 2"
Hour counter Resettable
Display Multicolor 2 line LCD backlight
UV alarm Potential free relay
UV value Forwarded via 4-20 mA
Country of origin Germany



UVC-Sensor E-4060SM 

Analog 1/4-inch UV sensor 

 

Features 

• Sensors are intended for monitoring UV lamps in water/air purification and disinfection systems for 

detecting absolute UV irradiance values 

• UV values are indicated in "W/m²", "mW/cm²" or "%" 

• UV values are indicated in "W/m²", "mW/cm²" or "%" with the appropriate UV-monitor via 4-20mA, 

0-2V or 0-10V interface 

• Sensors incorporate internal digital signal processing and an integrated signal converter for the 

appropriate analog industrial interface for optimal operation with analog PLC 

• All digital UV-sensors are adjusted to cover the complete specified measurement range 

• Low Pressure Types: range 2...500W/m² 

Technical Specification 

Supply Voltage: 12...24V DC 

Sensitive Element: silicon carbide diode (SiC) 

Spectral Range: 210 - 380nm (220 - 290nm with UVC filter on request) 

Operation Temperature: 0 - 60°C (32 - 140°F) 

Max. Pressure / IP Code: 10bar at front / IP64 on terminal ends if connected to appropriate sensor cable 

Body Material: stainless steel 1.4404 

Mounting: pipe thread ISO228 G¼ (use MF001-A to adapt to G1) 

Wiring: ready-to-use GLASCO sensor cables available in several lengths 

https://www.z-e-d.com/images/products/measurement/d-sic131-ui.jpg


DATA SHEET (Part # P-2000FS)  FACE-SHIELD

UV light is harmful to your eyes and skin.   Exposure to UV light can cause blindness or 
other permanent damage.

If you work safely, you will not encounter problems.   We REQUIRE operators to use 
protective eyeware and faceshields when performing work on the system. 

The faceshield described below are good for UV systems.  This particular model has a 
brand name of ELVEX, but others are commercially available.
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Color:    Clear

Material:  Lexan Polycarbonate

Thickness:  0.07 inches

Heat Tolerance: up to 265 F

UV Protection: 99.9%

Standard:  ANSI Z87.1-2003 
requires protective glass 
es under face shields.
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NONCON-5000 Start Up



Ballast Control Center



NONCON-5000 Installation.   3 MGD Plant.   Remote Ballast Control Center with AB PLC 
Touch Screen OUI and Lamp Status Displays.  glascouv.com  NONCON-314-2018



 
 

Operator Training 
NONCON 
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NONCON Wastewater 



NONCON  



NONCON FEP Tubes  



NONCON FEP Tubes  



How does all of this work? (1 of 2) 

•  It is hard to tell what is happening inside the system.   As water enters the unit and flows through the tubes, 

it is exposed to UV light, which is invisible to the naked eye.  The light comes from specialty mercury vapor 

lamps.  The lamps are protected from the water by the use of clear like tubes, called quartz sleeves. 

•   The UV light destroys the microorganisms ability to reproduce by scrambling the DNA/RNA.   This prevents 

reproduction. 

•  Sizing is based on a peak flow rate, the quality of the water (UV Transmission %) and the required discharge 

permit.    Based on those inputs and a safety factor, a certain number of lamps are used.    

•  Once through the UV system, the water goes to discharge.   At this point, periodic samples are taken to 

insure that the permit is being met. 

•  While the technology is very effective in disabling microbes, it does require maintenance and inspection. 

•  The tubes can foul due to impurities in the water.   Some bio slime can stick inside the tubes and they may need to be brushed 

periodically. 



How does all of this work? (2 of 2) 
•  The UV lamps need to be replaced every 12,000 hours.    

•  To help manage the system, a UV sensor has been placed inside a dedicated module.  This sensor 

reads the actual UVC output at 100% from new.   In the event of dropping, it could be aging lamps, 

lower transmission effluent, fouling of tubes or something else.   This is meant as a helpful tool, but a 

low reading or a Zero reading may not indicate that the system is not working.   The % on the meter 

has nothing to do with the kill. 

•  UV lamps are meant to be used 24 x 7, but they do have the ability to be cycled On/Of during the day.    

•  In the event of low flow or no flow, the UV system may become overheated.   System has built in cooling 

to accommodate this. 

•  The UV system is powered from a remote Ballast Control Center / System Control Center.   The main 

component is the ballast.   This electronic device needs to be cooled.   Fans and filter need to be 

inspected regularly. 



About UV Light Disinfection  

•  UVC light damages  DNA 

•  254 nm wavelength most effective 

•  Dosage expressed millijoules/cm2  (mJ/

cm2) 

•  Sizing Intensity (mW/cm2)  x  Contact 

Time (sec) 

•  Chlorine is concentration (mg/L) x Contact 

Time (minutes) 

•  Typical Dosage  30 mJ = 30,000 uWs/

cm2 

tt 



UV Light Disinfection  



Microorganisms 

•  E-Coli 
•  Salmonella 
•  Legionella 
•  Virbrio Cholerae 
•  Fecal Coliform 

•  Hepatitis 
•  Poliovirus 
•  Coxsackie 
•  Rotavirus 

•  Giardia 
•  Cryptosporidium 



E-Coli (bacteria) Common  

•  90% (1 log)     1.5 mJ 

•  99% (2 log)     2.4 mJ 

•  99.9% (3 log)    4.1 mJ 

•  99.99% (4 log)    5.6 mJ 

•  MOST Systems Sized at 30 mJ 



Wastewater Configurations 

Vertical  Horizontal Chamber FEP Tube 

NONCON is being used.   FEP tube systems are the lowest maintenance of any of the 
systems due to the non stick of the TEFLON tubes.   Unlike quartz based systems, 
that plate materials (iron, manganese, etc), the tubes remain clean and the lamps 
are not in the effluent. 



Safety 

•  UV light is dangerous - you must protect your eyes and 

skin. 

•  Electricity is present in the Ballast Control Center and 

the chamber.  Always Power Off and lock out system. 

•  Lamps if broken can be sharp. Wear gloves. 

•  Units are pressurized.  No work should be done unless 

depressurized.   



What Comprises System? 

•  Major Components 

– FEP Tube Reactor 

– UV modules 

– Remote electronics power and control UV lamps 

– UV monitoring sensor 



UV Lamps  

•  Low pressure mercury 

–  High output  90%+ output in 

254 nm 

•  12,000 hours  

•  Rated in watts & UVC watts 

•  Solarizes (darkens) end life 

•  Sharp if broken 



Ballast Control Center 



Ballasts   

•  Mercury (Hg) Vapor Lamps require a ballast 

to operate 

•  Converts line current into the proper 

voltage, amperage and waveform 

•  Provides proper warm up and cool down 

•  Built in protection and controls (input power 

quality correction, end of lamp life, dimming) 

•  Needs to be kept cool and dry 

•  Life >10 years 

•  Ballast Control Centers house ballasts



UV Monitoring   

•  A UV Sensor monitors output of a 

lamp offer lifetime (new 100%) 

•  Some sensors view an array of 

lamps and are auto cleaned - 

others monitor a single lamp  

•  Low UV reading may mean (lamps 

aging, fouled tubes or changes in 

wastewater quality)



NONCON REACTORS 



Start Up Checklist 
•  Prior to Start Up: 

–  Verification that components have been received 

–  Verify that lamps are not damaged 

–  Install UV lamps Install UV sensor  

–  Verify that Ballast Control Center power is accurate 

–  Power On UV System  

–  Operate system breakers for individual modules 

–  Check air flow in BCC and in NONCON reactor 



Start Up Checklist (2) 

–  Check to see if all lamps are working via PLC or lamp 

indicators 

–  Check to see that system is recording hours 

–  Check to see UV monitors output 

–  Calibrate with new lamps in the wastewater to 100% 



Training Checklist 

•  Training: 

–  How to install lamps and tubes 

–  Preventing seal failures 

–  How to Power On/Off ,breakers and disconnects 

–  How to drain and pressurize 

–  How to check the fans or air handling system 

–  Check compressor for oil and maintenance 

–  How to access and clean tubes with brush 

–  How to re-calibrate the UV sensor 



How UV Systems are Sized 
•  Basic information required: 

–  Peak Flow   Peak instant flow rate (avg and min) 

–  UVT%   UV % transmission of effluent (typ 70-99%) 

–  TSS   Total Suspended Solids (<30 mg/l) 

–  BOD5   Biological Oxygen Demand (<30 mg/l) 

–  Fe   Iron Level (<0.3 mg/)   

–  Influent   Count in (???,??? mpn/100 ml) – Usually unknown 

–  Discharge Permit  ??/100 ml 

–  Location   (indoor or outdoor) 



How To Size  

•  Methods for sizing 

–  Bioassay (biology) 

•  Systems biologically tested 

•  Always used for municipal drinking water 

 

–  EPA Point Source Summation Method – UV DIS (light physics) 

•  Uses flow rate, UVT, lamp spacing, lamp output, end of lamp life, fouling 

•  CON:  UV manufacturer’s can overstate their lamp output and the lamp life.  This 

makes it harder for engineers to design specifications 



 
 

For further information 
 

info@glascouv.com 
www.glascouv.com 


	M4200512-Weatherly-Submittal Information 
	Section 1:  Filter Drawings & Components
	Filter GA Drawings 
	Filter Algae Cover Drawing
	Valves

	Pneumatic Actuators

	Air Scour Solenoids

	Clamps 
	Inline Air Filter
	Media Element GA Drawing
	Cloth Media
	Element Clamps
	Hoses & couplings  

	Section 2:  Electrical Controls 
	Electrical Interconnection Diagram

	Electrical Panel Drawings
	Enclosure
	PLC & I/O
	Touchscreen Interface

	Circuit Breakers

	Relays
	DC Power Supply
	Solenoid Valves
	AC Outlet

	Level Sensors

	Pressure Switch


	Section 3:  Hoist Details 
	Hoist Drawing
	Brake Winch

	Cable

	Sheave

	Section 4:  Compressed Air System
	Airline Interconnection Diagram
	Champion Compressor
	Aircel High-Temp Refrigerated Dryer
	Aircel Inline Air Filters
	Regulator, 1/2"

	Section 5:  Literature
	Brochure 


	W1
	03-33-2021 SUB 1 PACKAGE WEATHERLY NONCON
	SUBMITTAL
	2 PRODUCTS
	2.1 Manufacturer
	2.2 DESIGN, CONSTRUCTION AND MATERIALS
	B. Lamp Array Configuration:
	C. Inlet/Discharge Flow Distribution:
	D. FEP Tube UV Reactor
	E. Fluoropolymer Tubes
	F. UV Lamps:
	G. UV Lamp Racks
	H. Electrical Ballast Control Center (BCC)
	I. UV Intensity Monitor:
	J. Control Center
	2.3 LAYOUT AND COMPONENTS
	2.4 SPARE PARTS
	PART 3 EXECUTION
	3.2 COMMISSIONING AND START UP
	3.3 TRAINING
	3.4 WARRANTY


	System Layout
	BCC Layout
	Wiring Diagram
	UV Lamp Data
	UV Lamp Drawing


	Ballast Data
	UV Monitor Data
	UV Sensor Data
	UV Face Shield Data
	Air to Water Heat Exchanger
	NONCON Literature
	System Information, Instruction, & Maintenance
	MSDS Sheet: UV Lamp
	Installation Photos
	Installation Photo
	Operator Training Program

