






























































































































































































































































































 

 
 
 
 
 

To: Mr. Dan Kleinhenz 
Walsh Construction 
 

From: Dan Wackerman 
Security Fence Group 
Traffic Signals & Lighting Division 
1500 Farr Drive, Suite 2 
Dayton, OH 45404 

 
 
In accordance with ODOT C&MS, submittals for the following reference number are attached.  All 
material meets the requirements of the plan documents and ODOT CMS 2016.  Please forward to 
ODOT for Acceptance. 
 
 

Ref. 
No. 

 
Item Code 

 
Description 

 
Quantity 

 
Unit 

23  Light Pole, Low Mast (ALM50) 30 EA 

25  Light Tower (BBBB100) 15 EA 

26   Light Tower (BBBBBB100) 4 EA 

38A   LED High Mast Luminaire, APP, Symmetric 1 EA 

39A   LED High Mast Luminaire, APP, Symmetric 44 EA 

40A   LED High Mast Luminaire, APP Asymmetric 40 EA 

41A  LED Low Mast Luminaire, APP, Symmetric 30 EA 

42A   LED Underpass Luminaire, APP 4 EA 

 
 
If you have any questions regarding this submission, please contact me at (937) 424-3000 or by e-mail 
at danw@sfence.com 
 
 
Sincerely, 
 

 
 
Dan Wackerman 
Project Manager 

SUBMITTAL  FOR   ACCEPTANCE 
Project: 183000 

Ref. No.: Various 
Description: Light Pole, Towers & Luminaires 

Quantity:  

  
Date: 6/13/2019 





ODOT 3000-18; Hamilton Co. 
B/R# 23 
Qty. 30



ODOT 3000-18; Hamilton Co. 
B/R# 25, Qty. 15 
B/R# 26, Qty. 4





Product Engineer
Donald Herman

3/12/19 11:29 AM

ANALYSIS AND DESIGN OF

DESIGN CRITERIA

CUSTOMER SPECIFICATIONS

TAPERED STEEL LIGHTING SUPPORT STRUCTURES

CANTON, OHIO

FOR

HAMILTON, OH

2001 AASHTO - 90 MPH WIND
AND

REQ NO. 61808-1

Page 1 of 12



Page 2 of 12



Page 3 of 12



Page 4 of 12



Page 5 of 12



Page 6 of 12



Page 7 of 12



Page 8 of 12



Page 9 of 12



Page 10 of 12



Page 11 of 12



Page 12 of 12



 
 

FOUNDATION 
 SYSTEMS & ANCHORS, INC. 

2300 Allen Avenue S.E • Canton, Ohio 44707  
 

DRAWING SUBMITTAL FORM 
MATERIAL SPECIFICATIONS: 
         STEEL: 

 

 
         FINISH: 

 

 
         THREADING: 

 

 

 
 
 
 
 
 
 
 
 

“D” “A” “L” “T” “G” OTHER 
¾” 26” 4” 4” Partial  
1” 36” 4” 6” Partial  

1¼” 42” 6” 8” Partial  
1½ “ 54” 6” 10” Partial  
1¾” 84” 6” 10” Partial  
2” 84” 6” 10” Partial  
2” 90” 6” 12” Partial  

2¼“ 90” 6” 12” Partial  
2½“ 114” 6” 12” Partial  

A-36……………………….______ 
A-36M55/F1554 GR 55…______ 
A-687/F1554 GR 105…...______ 
OTHER (SPECIFY)…….._______________________ 

PLAIN – NO FINISH…………………………..._____ 
HOT DIP GALVANIZING (A153/A123)……..._____ 
OTHER GALVANIZING………………………._____ 
OTHER FINISH (SPECIFY)………………….._____ 

UNC CLASS 2A (CUT)..………………………_____ 
UNC CLASS 2A (ROLLED).…………………._____ 
OTHER THREADS (SPECIFY)………………_____ 

ODOT 3000-18; Hamilton Co. 
B/R# 23 
Qty. 30 
Qty. 120 Anchor Bolts



 
 

FOUNDATION 
 SYSTEMS & ANCHORS, INC. 

2300 Allen Avenue S.E • Canton, Ohio 44707  
 

DRAWING SUBMITTAL FORM 
MATERIAL SPECIFICATIONS: 
         STEEL: 

 

 
         FINISH: 

 

 
         THREADING: 

 

 

 
 
 
 
 
 
 
 
 

“D” “A” “L” “T” “G” OTHER 
¾” 26” 4” 4” Partial  
1” 36” 4” 6” Partial  

1¼” 42” 6” 8” Partial  
1½ “ 54” 6” 10” Partial  
1¾” 84” 6” 10” Partial  
2” 84” 6” 10” Partial  
2” 90” 6” 12” Partial  

2¼“ 90” 6” 12” Partial  
2½“ 114” 6” 12” Partial  

A-36……………………….______ 
A-36M55/F1554 GR 55…______ 
A-687/F1554 GR 105…...______ 
OTHER (SPECIFY)…….._______________________ 

PLAIN – NO FINISH…………………………..._____ 
HOT DIP GALVANIZING (A153/A123)……..._____ 
OTHER GALVANIZING………………………._____ 
OTHER FINISH (SPECIFY)………………….._____ 

UNC CLASS 2A (CUT)..………………………_____ 
UNC CLASS 2A (ROLLED).…………………._____ 
OTHER THREADS (SPECIFY)………………_____ 

ODOT 3000-18; Hamilton Co. 
B/R# 25, Qty. 15 
B/R# 26, Qty. 4 
Qty. 114 Anchor Bolts 



ODOT 183000, Hamilton Co., design & build 2009-18-13852-8 HMLED3 PK1 30K HVOLT G AW
TYPE: 182400

PK1 30K HVOLT

G AW

ODOT 3000-18; Hamilton Co. 
B/R# 38A, Qty. 1 
B/R# 39A, Qty. 44 
B/R# 41A, Qty. 30 







ODOT 183000, Hamilton Co., design & build 2009-18-13852-8 HMLED3 PK1 30K HVOLT G M
TYPE: 182400

PK1 30K HVOLT

G M

ODOT 3000-18; Hamilton Co. 
B/R# 40A 
Qty. 40 
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Wallpack® LED

Catalog Number

Notes Type

16"

15
"

8"

Prismatic
Glass Optics

Ballast Compartment
Access Door

Button Style
Photocontrol
Window

DIMENSIONAL DATA

Description
Perimeter and security lighting requires excellent control 
and uniformity while minimizing light trespass and glare. 
The W4GLED/W4PLED Wallpack LED luminaires excel at this, 
requiring fewer luminaires to achieve required light levels in 
infrastructure, industrial and municipal applications. With 
energy cost reductions up to 77% and expected service life 
of over 20 years, Wallpack LED provides the latest lighting 
technology from the company that introduced the very first 
Wallpack to the market.

Optics
• The W4G uses a tempered glass lens and the W4P uses a 

protective polycarbonate lens that covers the light engine's 
precision-molded proprietary acrylic lenses. 

• Type 3 medium 
• Type 3 short (IP66 rated light engine)

Mechanical
• The housing is constructed of die-cast aluminum and is fully 

gasketed for ease of maintenance 
• The LED driver is mounted to the front casting to thermally 

isolate it from the light engine for low operating 
temperature and long life 

• Housing is completely sealed against moisture and 
environmental contaminants, IP55 

• Exterior parts are protected by a zinc-infused Super Durable 
TGIC thermoset powder coat finish that provides superior 
resistance to corrosion and weathering. 

• A tightly controlled multi-stage process ensures a minimum 
3 mils thickness for a finish that can withstand extreme 
climate changes without cracking or peeling.

Electrical
• Light engine(s) consist of 10-30 high-efficacy LEDs mounted 

to a metal-core circuit board and integral aluminum heat 
sink to maximize heat dissipation and promote long life 

• The dimmable electronic driver has a power factor of  >90%, 
THD <20% 

• SPD: 20kV/10kA standard 
• CCT: 3000K, 4000K, 5000K 
• CRI: 70CRI 
• Integrated emergency backup on W4GLED with T3M option 

Installation
• Top 3/4" threaded wiring access 
• Back access through removable 3/4" knockout 
• Feed-thru wiring can be achieved by using a condulet tee 

Certification and Standards
• UL listed for wet locations. Rated for -40˚C to 40˚C ambient, 

refer to page 4 for details 
• Designlights ConsortiumÆ (DLC) qualified product. Not all 

versions of this product may be DLC qualified. Please check 
the DLC Qualified Products List at www.designlights.org/
QPL to confirm which versions are qualified.

• LM-79 compliant
• The projected LED Lumen Maintenance shall be based only 

on IES LM-80-08 and TM-21

Warranty
5-year limited warranty. Complete warranty terms located at:  
www.acuitybrands.com/CustomerResources/Terms_and_
Conditions.aspx.

Note: Actual performance may differ as a result of end-user 
environment and application.
All values are design or typical values, measured under 
laboratory conditions at 25°C.

LVG - Vandal guard

LWG - Wire guard

ODOT 3000-18; Hamilton Co. 
B/R# 42A 
Qty. 4 

W4GLED 30C1000 30K T3M 240 SPD LWG GYSDP

ODOT 183000, Hamilton Co., design & build 2009-18-13852-8 182700
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Wallpack® LED

Series Performance Package Color Temperature Distribution Voltage Surge Protection

W4GLED Wallpack IV Glass LED 
W4PLED Wallpack IV Plastic LED 

10C1000 10 LED
20C1000 20 LED
30C1000 30 LED
10C700 10 LED

20C700 20 LED

30C700 30 LED

30K 3000 series CCT

40K 4000 series CCT

50K 5000 series CCT 

T3M Type III Medium

T3S Type III Short 

MVOLT Multi-volt: 120-277 volt

120 120 Volt

208 208 Volt

240 240 Volt

277 277 Volt

347 347 Volt

480 480 Volt

SPD 20kV/10kA (Standard)

Control Options Options Super Durable Paint

PE Button Style Photoelectric Cell

P3 N.E.M.A. Twistlock 3-pin Receptacle - Control not included
P7 N.E.M.A. Twistlock 7-pin Receptacle - Control not included

AO Field Adjustable Output
SF Single Fusing

DF Double Fusing

TP Tamper resistant screws

NOM NOM Certified

ELSW Emergency Battery Backup (Standard 0°C)
ELCW Emergency Battery Backup (Cold Weather -20°C)
LWG Wire Guard

LVG Vandal Guard

BKSDP Black Super Durable Paint

BZSDP Bronze Super Durable Paint

GYSDP Grey Super Durable Paint

WHSDP White Super Durable Paint

ORDERING INFORMATION Example: W4GLED 30C1000 40K T3S MVOLT SPD P7 BZSDP

Accessories: Order as separate catalog number.

DLL127F 1.5 JU Photocell - SSL Twist-Lock (120-277V)
DLL347 1.5 CUL JU Photocell - SSL Twist-Lock (347V)
DLL480 1.5 CUL JU Photocell - SSL Twist-Lock (480V)
SC U Shorting Cap
W4GVGU Vandal Guard
W4GWGU Wire Guard

Italicized and Blue INDICATES OPTIONS ONLY AVAILABLE WITH W4GLED

W4GLED 30C1000 30K T3M 240 SPD

LWG GYSDP
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Wallpack® LED

Parameters
Voltage Options by LED Package SELECTED OPTION

10Cxxxx 20Cxxxx 30Cxxxx AO PE P3 P7 SF DF TP NOM ELSW ELCW LWG LVG

LED Package

10Cxxxx N Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

20Cxxxx Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

30Cxxxx Y Y W4G W4G Y Y Y T3M N N Y W4G

Voltage

MVOLT Y Y Y Y Y W4G W4G Y N Y T3M W4GM W4GM Y W4G

120 Y Y Y Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

208 Y Y Y Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

240 Y Y Y Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

277 Y Y Y Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

347 N Y Y Y Y W4G W4G Y Y Y T3M N N Y W4G

480 N Y Y Y N W4G W4G Y Y Y T3M N N Y W4G

Optic
T3M Y Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

T3S W4G Y W4G W4G Y Y Y N N N Y W4G

Controls

AO Y W4G W4G Y Y Y T3M W4GM W4GM Y W4G

PE Y N N Y N Y T3M N N Y W4G

P3 W4G N N W4G W4G W4G W4GM N N W4G W4G

P7 W4G N N W4G W4G W4G W4GM N N W4G W4G

Options

SF Y Y W4G W4G N Y T3M W4GM W4GM Y W4G

DF Y Y W4G W4G N Y T3M W4GM W4GM Y W4G

TP Y Y W4G W4G Y Y T3M W4GM W4GM Y W4G

NOM Y W4G W4G W4G Y Y Y W4GM W4GM N W4G

ELSW Y N N N W4G W4G W4G T3M W4G W4G

ELCW Y N N N W4G W4G W4G T3M W4G W4G

LWG Y Y Y Y Y Y Y T3M W4GM W4GM N

LVG W4G W4G W4G W4G W4G W4G W4G W4GM W4GM W4GM N

LEGEND

N = Not available with W4GLED & W4PLED 

Y = Valid combination with W4GLED & W4PLED

T3M = Only available on W4GLED & W4PLED with T3M distribution 

W4G = Only available with W4GLED

W4GM = Only available on W4GLED with T3M distribution

OPTIONS MATRIX
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Wallpack® LED

OPERATIONAL DATA

Series LED Package System Watts Distribution Tyoe
30K (3000K, 70 CRI) 40K (4000K, 70 CRI) 50K (5000K, 70 CRI)

Lumens LPW B U G Lumens LPW B U G Lumens LPW B U G

W4G

10C1000 39

T3M

3140 81 0 3 3 3377 87 0 3 3 3398 87 0 3 3

20C1000 72 6495 90 1 3 4 6983 97 1 3 4 7027 98 1 3 4

30C1000 104 7789 75 1 3 4 8375 81 1 3 5 8427 81 1 3 5

W4P

10C700 26 2030 78 0 3 2 2183 84 0 3 2 2197 85 0 3 2

20C700 45 3912 87 0 3 3 4207 93 1 3 3 4233 94 1 3 3

30C700 67 4813 72 1 3 3 5176 77 1 3 4 5208 78 1 3 4

W4G

10C1000 28

T3S

3206 115 0 3 2 3485 124 0 3 2 3485 124 0 3 2

20C1000 57 6507 114 1 3 2 7073 124 1 3 3 7073 124 1 3 3

30C1000 77 8477 110 1 3 3 9214 120 1 3 3 9214 120 1 3 3

W4P

10C700 27 2709 100 0 3 2 2944 109 0 3 3 2944 109 0 3 3

20C700 38 3299 87 0 3 3 4017 106 1 3 3 4017 106 1 3 3

30C700 49 4203 86 1 3 3 5173 106 1 3 3 5173 106 1 3 3

PHOTOMETRIC DISTRIBUTIONS

Glass

Polycarbonate

T3M T3S

Operating Characteristics



Holophane | 3825 Columbus Rd., Granville, OH 43023 | Phone: 866-HOLOPHANE | www.holophane.com

© 2018 Acuity Brands Lighting, Inc. All rights reserved. Rev. 07/09/18 Specifications are subject to change without notice.

W4GLED_W4PLED 

Page 5 of 5

Wallpack® LED

OPERATIONAL DATA

Lumen Maintenance

Operating Hours 0 25,000 50,000 100,000

Glass Lumen
Maintenance Factor

1.00 0.969 0.935 0.870

Polycarbonate Lumen
Maintenance Factor

1.00 0.998 0.993 0.982

Lumen Maintenance Factor with TM3 Optic Option

Operating Hours 0 25,000 50,000 100,000

Glass Lumen
Maintenance Factor

1.00 1.00 0.977 0.925

Polycarbonate Lumen
Maintenance Factor

1.00 1.00 0.977 0.925

Lumen Maintenance Factor with T3S Optic Option

The italicized is extrapolated beyond the TM-21 standard.  
E= (LM) x (LAT) x (LLD) 

Ambient
Lumen Temperature

LEDs with T3M LEDs with T3S

0° C 32° F 1.02 1.05

10° C 50° F 1.01 1.03

20° C 68° F 1.00 1.01

25° C 77° F 1.00 1.00

30° C 86° F 1.00 0.99

40° C 104° F 0.98 0.97

Lumen Ambient Temperature (LAT) Multipliers

Use this factors to determine relative lumen output for average ambient temperatures from 0-40° C (32-104°F)

Ambient Temperature Ratings

Distribution LED Package Temperature

T3M

10C1000 40° C

20C1000 35° C

30C1000 35° C

ELSW Option 30° C

ELCW Option 30° C

Distribution LED Package Temperature

T3M

10C700 40° C

20C700 40° C

30C700 40° C

Distribution LED Package Temperature

T3S

10C700 40° C

20C700 40° C

30C700 40° C

10C1000 40° C

20C1000 40° C

30C1000 40° C

Data references the extrapolated performance projections for the platforms noted in a 25o C 
ambient, based on 10,000 hours of LED testing (tested per IESNA LM-80-08 and projected per 
IESNA TM-21-11). 

To calculate LLF, use the lumen maintenance factor that corresponds to the desired number of 
operating hours below. For other lumen maintenance values, contact factory.



ODOT 183000 Hamilton Co Q2000 18-13852 Part # 05104HT4HK100A2OHDOT

05104HT6HK100A2OHDOT

ODOT 3000-18; Hamilton Co. 
B/R# 25 
Qty. 15 













ODOT 183000 Hamilton Co Q2000 18-13852 Part # 05106HT4HK100A2OHDOT

05104HT6HK100A2OHDOT

ODOT 3000-18; Hamilton Co. 
B/R# 26 
Qty. 4 













**MUST USE 1 34" LONG ST STEEL BOLTS
C/W LOCK WASHERS**

King Luminaire   StressCrete   Est. 1953

Burlington, Ontario 1-800-268-7809

Northport, Alabama 1-800-435-6563

Atchison, Kansas 1-800-837-1024

Jefferson, Ohio 1-800-268-7809

Manufacturing Locations:

APPROVAL / MFG DWG

RF SC3

1910006.2

3-9-20

OH I-74/75 MILL CREEK EXPRESSWAY #183000E-26; HAM104667
70'AG CAMERA LOWERING POLE - 20' EMBEDMENT

TOWERS #16 & 93



**MUST USE 1 34" LONG ST STEEL BOLTS
C/W LOCK WASHERS**

King Luminaire   StressCrete   Est. 1953

Burlington, Ontario 1-800-268-7809

Northport, Alabama 1-800-435-6563

Atchison, Kansas 1-800-837-1024

Jefferson, Ohio 1-800-268-7809

Manufacturing Locations:

APPROVAL / MFG DWG

RF SC3

1910006.1

10-5-19

OH I-74/75 MILL CREEK EXPRESSWAY #183000E-26; HAM104667
70'AG CAMERA LOWERING POLE - 15' EMBEDMENT

TOWER #49

A



Camera Lowering Device for Pole Mounting Multi-Function Surveillance Cameras

 CLDMG2-HYPIP6*2-XXX

C090030

02/25/09

NTS

and Stabilizing Weights

Tapped 1-1/2" NPT

Camera Mounting Hole 

7/05/18

PVC Conduit by

Others

Transition to PVC

Conduit

Cable Strain Relief

in Pole By Others

Lowering Device has been tested

and is rated for at least a wind

load of 100mph w/ 30% gust with

a 1.65 factor of safety

See Camera Junction Box Sheet for Detail

[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK 

EXPRESSWAY #183000E-26 
HAM104667



[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK EXPRESSWAY 

#183000E-26 HAM104667



MG Squared, Inc. Lowering Systems 

Ethernet/IP CAT6a Shielded Connectors 

Data Sheet 

Female Connector Body Male Connector Body 

CAT6a Shielded Connectors:  MG2 CAT6a Shielded Ethernet/IP connectors are specifically designed for outdoor use 

within the disconnect unit of the MG2 camera lowering device (CLD).  The insulating  connector bodies are molded 

from thermosetting synthetic rubber (Neoprene or Hypalon).  All current carrying male pin and female socket  

contacts shall be Copper Alloy and Gold Plated per ASTM-B-488.  To ensure pins are not easily bent, each of the gold 

plated contacts measures 0.09” min. outside diameter.  Each individual female barrel contact shall have a sleeve to 

prevent foreign particles from entering the contact area, as well as preclude the possibility of the tines of the female 

contact from opening beyond allowable limits and ensure a snug fit around the respective male pins.  The contact 

block shall have a spring loaded design that provides constant pressure on the contact block enabling consistent 

electrical and data performance during moderate shaking  conditions.  

For proper and complete performance, each Ethernet/IP Male-Female connector shall be equipped with a total of 

fourteen (14) specifically designed contacts.  Of the fourteen (14) contacts - Nine (9) 0.09” diameter gold plated  

contacts silver soldered to CAT6a High Flex Shielded Industrial Grade Outdoor Rated Network Cable, for Ethernet/IP/

DATA/Video transmissions/Control/ and POE (Power Over Ethernet) where applicable. Shielding shall include both 

an overall shield of 38 AWG tinned copper braid over the cable core and a second shield of aluminized foil applied 

over the braid.  The CAT6a shielded cable is terminated with a shielded RJ-45 male connector.   In addition there are 

five (5) 0.09” diameter gold plated contacts silver soldered to #18/1  AWG, 600V UL wire leads utilizing a  

chlorosulfonated polyethylene (CSPE) jacket  - bare and numbered 1-5 (for optional ground, alarms, power, analog 

connections where applicable).  All cable jackets shall be outdoor rated.  All silver soldering shall be per  

IPC J STD-001E.  Each contact is rated up to 600V, 7A Max and is de-rated according to the wire used in the  

application.   

 

These Male/Female contacts are permanently and integrally molded in the synthetic rubber body.  Each male Pin 

shall incorporate an “O” Ring type shoulder at the base of each Pin to completely isolate and protect each contact 

individually from the environmental exposure.  The male and female connector is equipped with a spring-assisted 

disconnect when mounted in the disconnect head which maintains constant pressure upon the contact bodies.  Each 

contact is tested & verified for Ethernet data transmission speeds up to 1000BASE-T (1GB/s).  

Version: 190611A 

[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK 

EXPRESSWAY #183000E-26 
HAM104667



[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK EXPRESSWAY 

#183000E-26 HAM104667



DRILL MOTOR LOWERING TOOL FOR POLE
MOUNTED LOWERING SYSTEMS. HAND
HELD DRILL MOTOR WITH AUTOMATIC

RESETTING OVERLOAD CLUTCH
P R O D U C I S I  N C.

Overload Glutch Specifications

CATALOG NO. DWAC-2OO
CLUTCH TYPE: Automatic resetting, spring pawl/detent action
TORQUE SETTING: 100 inch-pounds Clockwise Blocked in
Cou nterclockwise Direction
HUB SHAFT SIZE: 7," diameter. With 7116" hex to insert into 112"
dri l l .
SLEEVESHAFT SIZE: 7," diameter with 1/8" square key (clutch
end). Y." square for winch socket.
TORQUE ADJUSTING: Replaceable springs Consult Factory
WINCH DRIVE: 1-118",7," drive impact hex socket.
DIMENSIONS: 2-114" diameter; clutch 2-3t8" long, 6-3t4" overall

Drill Motor Specifications

DRf LL TYPE: /," heavy duty, reversible, D-handte with side
handle, Quik-Lok Cord Set, UL l isted.
CHUCK SIZE: T," key type chuck (key included)
SPEEDT Variable Speed 0-500 rpm

I Electric Drill E Battery Powered Drill

NOTE: DO NOT USE ANY KIND OF SPEED INCREASER OR
REDUCER WHEN USING DRILL MOTOR TO RAISE OR LOWER
CAMERA/LUMINAIRE.

[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK EXPRESSWAY 

#183000E-26 HAM104667



[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK 

EXPRESSWAY #183000E-26 
HAM104667
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OH DOT
I-74/75 MILL CREEK 

EXPRESSWAY #183000E-26 
HAM104667



784 Murray Rd, Dothan, Alabama 36303  Phone (334) 794-4137, Fax (334) 794-5137 
 

             

 
LOWERING TOOL CASE  
Model# W00805 

_____________________________________________________________________________________________________________ 

 

 

     
 
 
 
 

Features 
  

 Pelican Brand iM2950 case 

 Five Press & Pull Latches 

 Three Double-Layered Soft Grip handles 

 Two Padlockable Hasps 

 In-Line Wheels 

 Telescoping Handle 

 Vortex® Valve 

 Flush Powerful Hinges 

 Lightweight Strong HPX® Resin 

 Watertight 

 Interior Foam Cut-outs to Cradle Lowering Tool 

 Exterior Dimensions (L x W x D) 
31.30” x 20.40” x 12.20” 

 Interior Dimensions (L x W x D) 
29.00” x 18.00” x 10.50” 

 

[MG]², INC.          10/4/19

OH DOT
I-74/75 MILL CREEK 

EXPRESSWAY #183000E-26 
HAM104667



Select Backfill Kits 

Utility Structural Systems 

These kits are generally considered to be maintenance or leaning pole repair kits.  They are the only ones that are 
packaged in boxes.  Boxes are not the mixing container.  Kit code and expiration dates are marked on box. 

PS-205:  1 Cubic Foot Straightening Kit 

This kit will yield approximately 1 cubic foot of expanded 
backfill. 
1– 1 Gallon Plastic Jug “A” 
1—1 Gallon Plastic Jug “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 

PS-210:  2 Cubic Feet Straightening Kit 

This kit will yield approximately 2 cubic feet of expanded 
backfill. 
1– 1 Gallon Plastic Jug “A” 
1—2 Gallon Plastic Jug “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 

PS-215:  3 Cubic Feet Straightening Kit 

This kit will yield approximately 3 cubic feet of expanded 
backfill. 
1– 1 Gallon Plastic Jug “A” 
1—2 Gallon Plastic Jug “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 



Select Backfill Kits 
These kits are generally considered to be setting new installation kits.  Setting kits are 
supplied in pail packaging and the larger A pail is the mixing container. 

PS-225  5 Cubic Foot Setting Kit 

This kit will yield approximately 5 cubic foot of expanded 
backfill. 
1– 5 Gallon Pail “A” 
1—2 Galllon Pail “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 

PS-230  6 Cubic Foot Setting Kit 

This kit will yield approximately 6 cubic foot of expanded 
backfill. 
1– 5 Gallon Pail “A” 
1—2 Gallon Pail “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 

PS-250  10 Cubic Foot Setting Kit 

This kit will yield approximately 10 cubic foot of expanded 
backfill. 
1– 6 Gallon Pail “A” 
1—2 Gallon Pail “B” 
1—Pair Vinyl Gloves 
1—Wooden Stir Stick 
1—Metal Drill Mixer 

This kit comes complete as illustrated.  HIGH-SPEED 
drill is the recommended method of mixing. 

PS-225 

PS-230 

PS-250 

Kit Description Is Color Coded 
For Easy Reference 

Kit Description Is Color Coded 
For Easy Reference 

Kit Description Is Color Coded 
For Easy Reference 

Shipping Information: 
 
Box Kits: 
PS-205, PS-210, PS-212 and PS-215 kits are 45 kits per pallet (PS-212 is not shown) 
 
Pail Kits: 
PS-225, PS-230, PS-235 are 24 kits per pallet  (PS-235 is not shown purple identifier) 
PS-240, and PS-250 kits are 16 kits per pallet (PS-240 is not shown red identifier) 

5- Kits Required Per
Pole.
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Refer to Mixing Instructions Brochure and Material Safety Data Sheets for additional
information on use, safety,  temperature limitations, storage and handling precautions,
and product liability limitations.

POLY-SETPOLY-SET
PRODUCT DATA SHEET

CONFIDENTIAL

This POLY-SET®  product data sheet is for the sole use of the intended recipient(s) and
contains confidential and/or privileged information. Any unauthorized review, use, disclo-
sure or distribution is strictly prohibited.

®

 Design Parameters Typical Values    Standard

 Density (pcf)            5.0      ASTM Standard D 1622

 Compressive Strength (psi)            75      ASTM Standard D 1621 Procedure A

 Shear Strength (psi)            34      ASTM Standard D 732

 Tensile Strength (psi)            82      ASTM Standard D 1623 Type A

POLY-SET ® is specially formulated to be moisture-insensitive. The reaction rates and
physical properties are not affected significantly by the presence of moisture and there-
fore may be used to fill damp cavities.



36.00  inches

24.00  inches

12.00  feet

47.12727

47.13 cubic feet
144

8 ft
3
 = PS240W

10 ft
3
 = PS250W

3 ft
3
 = PS215W

Void To Fill (in ft
3
) =

CLICK HERE FOR 

SQUARE POLES
POLY-SET

®                                                                          

VOID CALCULATION WORKSHEET FOR 

ROUND POLES

Setting Depth =

5 ft
3
 = PS225W

6 ft
3
 = PS230W

7 ft
3
 = PS235W

Enter the Requested Numbers 

Hole Diameter = 

Pole Diameter =

2 ft
3
 = PS210W

Choose the Appropriate POLY-SET
®
 Kit(s) 

Needed To Fill The Void:

Please enter the required data 
into the Yellow boxes on the 
left.  Be sure to enter the data 
in the requested 
measurements (inches or feet).  
The Setting Depth should be 
entered as feet.   After entering 
all the data press the [ENTER] 
key or click the Green Box.  
The void will be calculated in 
cubic feet (based on the 
entered numbers) and that 
number (in the green box) is 
used to determine which 
POLY-SET® kit(s) you will need 
for the job.  To figure another 
void simply delete the 
numbers from the Yellow 
boxes and enter new data.







Utility Structural Systems
2201 N. Collins St., Suite 240

Arlington, TX 76011
(800)-367-9273 fax: 817-277-3441

info@poly-set.com

www.utilitystructural.com



DESIGN CALCULATIONS - CCTV POLE EMBEDMENT DEPTH

PROJECT - HAM-75-3.84

PID - 104667

TOWERS 16, 93

CCTV Pole height above ground Class of Soil Material

70 ft Compact Inorganic Sand and Silt Mix

Recommneded Lateral Soil Pressure for Foundations (TEM Table 1197-9)

Compact Inorganic Sand and Silt Mix = 200 psf/ft of depth

Pole Foundation Depth

70 ft pole  w/ 200 psf/ft of depth = 20 ft foundation depth

* Assumed CCTV pole embedment depth based on foundation depth recommendations for light towers  as 

provided in ODOT TEM Section 1100.



DESIGN CALCULATIONS - CCTV POLE EMBEDMENT DEPTH

PROJECT - HAM-75-3.84

PID - 104667

TOWER 49

CCTV Pole height above ground Class of Soil Material

70 ft Medium Stiff Clay

Recommneded Lateral Soil Pressure for Foundations (TEM Table 1197-9)

Medium Stiff Clay = 300 psf/ft of depth

Pole Foundation Depth

70 ft pole  w/ 300 psf/ft of depth = 15 ft foundation depth

* Assumed CCTV pole embedment depth based on foundation depth recommendations for light towers  as 

provided in ODOT TEM Section 1100.
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STA. 237+37.40 | IR 75, 89.94' LT

2:
1 

|

CONST IR 75

|

E
.
O
.
P
.

EX. GROUND LINE

520.83

511.37
512.51

2:1

16.9' 12.0'12.0'12.0'12.0'

4.2:
1

12" RCP

15" TYPE B

(TYPICAL 12')

WITH ODOT GEOTECHNICAL ENGINEER

COORDINATE EMBEDMENT DEPTH 

28.9'

STA. 273+28.61 | IR 75, 83.40' LT

2:
1 

|

CONST IR 75

|

E
.
O
.
P
.

EX. GROUND LINE

535.58

530.33

10.4' 12.0' 12.0' 12.0' 12.0' 12.0'12.0'12.0'12.0'

21" RCP
30" TYPE B

(TYPICAL 12')

WITH ODOT GEOTECHNICAL ENGINEER

COORDINATE EMBEDMENT DEPTH 

22.4'

18.4'

6.4'

535.58 - (18.4 * 0.04) = 534.84



 

 
 
 
 
 

To: Mr. Dan Kleinhenz 
Walsh Construction 
 

From: Dan Wackerman 
Security Fence Group 
Traffic Signals & Lighting Division 
1500 Farr Drive, Suite 2 
Dayton, OH 45404 

 
 
In accordance with ODOT C&MS, submittals for the following reference number are attached.  All 
material meets the requirements of the plan documents and ODOT CMS 2016.  Please forward to 
ODOT for Acceptance. 
 
 

Ref. 
No. 

 
Item Code 

 
Description 

 
Quantity 

 
Unit 

101  ITS CABINET - GROUND MOUNTED 4 EA 

     

 
 
If you have any questions regarding this submission, please contact me at (937) 424-3000 or by e-mail 
at danw@sfence.com 
 
 
Sincerely, 
 

 
 
Dan Wackerman 
Project Manager 

SUBMITTAL  FOR   ACCEPTANCE 
Project: 183000 

Ref. No.: 101 
Description: ITS CABINET - GROUND MOUNTED 

Quantity: 4 

  
Date: 1/28/2020 

Prop
Line #

019



  66.89  

12.00
RISER

21.269
RACK

  30.25  

21.269
RACK

55.500
RACK

  1.00  

  2.00  

  25.00  

  15.00  

  24.25  

GENERATOR 
INDICATOR LIGHT

LEFT SIDE 
GENERATOR 
COMPARTMENT

NOTES:

PROUDLY MADE IN AMERICA AT OUR ISO 9001 REGISTERED FACILITY.1.
CABINET IS NEMA 3R RATED AND UL TYPE 3 LISTED.2.
CABINET IS CONSTRUCTED FROM .125" 5052-H32 ALUMINUM WITH MILL FINISH.3.
CABINET IS DESIGNED FOR BASE MOUNT APPLICATIONS WITH AN OPEN BOTTOM. 4.
FRONT DOOR IS HINGED ON THE LEFT (VIEWED FROM THE FRONT), REAR DOOR IS HINGED ON THE RIGHT.5.
DOORS HAVE LOUVERS, 12" X 16" AIR FILTERS WITH METAL LOUVER COVERS, DOCUMENT POUCH HOOKS / GASKET 6.
RETAINER AND ARE SEALED WITH CLOSED CELL NEOPRENE GASKET. ONE DOCUMENT POUCH IS INCLUDED.
EACH DOOR HAS 3/4" DIA. PAD LOCKABLE STAINLESS STEEL HANDLES WITH THREE POINT LATCHING, TWO POSITION 7.
DOOR STOPS, CORBIN STYLE #2 LOCK, AND (4) CONCEALED STAINLESS STEEL HINGES PER DOOR.
CABINET HAS A 19" STANDARD RACK, 55.5H X 21.27W X 21.27D WITH 31 RACK UNITS TAPPED TO #10-32.8.
CABINET HAS A  SINGLE REMOVABLE FAN PLATE FOR 4" FAN.9.
ALL HARDWARE IS STAINLESS STEEL.10.
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WEIGHT

SCALE 1:18

CONFIG: 332-334-SHELL-00-015

 LBS
SHEET

LOCATION:

01REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

.125"
5052-H32 ALUMINUM SIZE

SURF. AREA

332-334-SHELL-00-015

DSGN: JBH 10/30/2018
DRWN: JRW 10/30/2018

APRV:  10/30/2018

Southern Manufacturing
2000E LAKE MARY BLVD.

SANFORD, FLORIDA, USA 32773

FINISH

PROPRIETARY AND CONFIDENTIAL
The information contained in this drawing is the sole
property of Southern Manufacturing. Any reproduction
in part or as a whole without the written permission of
Southern Manufacturing is prohibited.
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12345678

12345678

V:\_Cabinets\SHELL ASSEMBLIES\332-334\

ASSM/PART:

DESCRIPTION: 332, GEN COMP LEFT, RISER

MILL

B

332-334-SHELL-00-015FILE NAME:

Part # SOUH-WE334-ODOT-ITS-B-07 Rev 4



Wire Duct Panduit
HN1.5x3LG6 Qty: 4

19" EIA Rack

DIN Rail Panel

Sliding Drawer

Fixed Shelf 

Door Switches Qty:4

Network Device 

Qty: 2
Fan Plate Assy

Power Panel

Lamp Bracket Assy

 PDA
ASSY-PDA-02-03

REVISION HISTORY
REV. DESCRIPTION DATE APPROVED

01 50A PP Relay is now 40A 2/13/2018 AR

02 PP is now 50A, PDA now has front-mounted outputs, 
updated layout per customer 8/27/2018 DG

03 Enhanced Design per Customer Notes 11/8/2018 DG

z04 24VDC outputs now have 2A
breaker, was 1A. 1/7/2019 DG

SURF. AREA

A

B

C

D

F

E E

F

D

C

B

A

1234568 7

78 6 5 4 3 2

SCALE 1 OF 22

WEIGHT 15960.0657
1:16

LOCATION:

1

91.9069 LBS
SHEET

ANGLES = ± .5    

z04REV

Default

.XXX = ± .015
ASSM/PART: WE332-ITOH-07

Southern Manufacturing is prohibited.

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

TOLERANCES

ALL DIMENSIONS ARE IN INCHES

FILE NAME:

"
SIZE

.XX = ± .020

DESCRIPTION:

A

WE332-ITOH-07

CONFIG:

APRV: DG 1/7/2019
DRWN: DG 1/7/2019
DSGN: DG 1/7/2019

SANFORD, FLORIDA, USA 32773

FINISH

PROPRIETARY AND CONFIDENTIAL

2000E LAKE MARY BLVD.
Southern Manufacturing

.X = ± .030

UNLESS OTHERWISE SPECIFIED

The information contained in this drawing is the sole
property of Southern Manufacturing. Any reproduction
in part or as a whole without the written permission of

S:\CAD\1SOLIDWORKS\_ECabinets\DOT\Ohio\
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WEIGHT

SCALE 1:16

CONFIG: Default

91.9069 LBS
SHEET

LOCATION:

z04REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
SIZE

SURF. AREA 15960.0657

WE332-ITOH-07

DSGN: DG 1/7/2019
DRWN: DG 1/7/2019
APRV: DG 1/7/2019

Southern Manufacturing
2000E LAKE MARY BLVD.

SANFORD, FLORIDA, USA 32773

FINISH

PROPRIETARY AND CONFIDENTIAL
The information contained in this drawing is the sole
property of Southern Manufacturing. Any reproduction
in part or as a whole without the written permission of
Southern Manufacturing is prohibited.

ASSM/PART:

DESCRIPTION:

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\DOT\Ohio\

FRONT

5

10

15

20

25

30

Green Indicator Light

ITS Commander 
Remote Management 
System (RMS)

REAR

5

10

15

20

25

30

Generator Compartment
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WEIGHT

SCALE 1:12

CONFIG: Default

28.982 LBS
SHEET

LOCATION:

00REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
SIZE

SURF. AREA

Assy 332 RACK

DSGN: DG 1/7/2019
DRWN: DG 1/7/2019
APRV: DG 1/7/2019

Southern Manufacturing
2000E LAKE MARY BLVD.

SANFORD, FLORIDA, USA 32773

FINISH

PROPRIETARY AND CONFIDENTIAL
The information contained in this drawing is the sole
property of Southern Manufacturing. Any reproduction
in part or as a whole without the written permission of
Southern Manufacturing is prohibited.

ASSM/PART:

DESCRIPTION: Assembly, Rack, 332 Bare, 10ga Rack Angles

NONE

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\Cabinets\_Stan
dard Assemblies\Rack\Rack 33x\

19" EIA RACK

 21.27 
 21.27 

 55.50 
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WEIGHT

SCALE 1:2

CONFIG: Default

2.06 LBS
SHEET

LOCATION:

00REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
SIZE

SURF. AREA

GEN-ASSY-2L-00

DSGN: DG 1/7/2019
DRWN: DG 1/7/2019
APRV: DG 1/7/2019

Southern Manufacturing
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SANFORD, FLORIDA, USA 32773
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The information contained in this drawing is the sole
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ASSM/PART:

DESCRIPTION: Generator Compartment

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_Standard 
Assemblies\Support\GENERATOR\MODLES\

L14-30 Plug

Generator
Compartment

Red Indicator Light

 5.50 

 12.75 
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SCALE 1:4

CONFIG: DRAWER-21-00
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ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
SIZE

SURF. AREA

DRAWER-XX

DSGN: DG 1/7/2019
DRWN: DG 1/7/2019
APRV: DG 1/7/2019
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ASSM/PART:

DESCRIPTION: DRAWER, 332 RACK

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_Standard 
Assemblies\Drawer\

Sliding Drawer

 21.58 

 19.21 

 1.72 



Fixed Shelf

 19.00 

 1.68 

 21.25 

A

B

C

D

F

E E

F

D

C

B

A

1234568 7

78 6 5 4 3 2 1

6 OF 22

WEIGHT

SCALE 1:4

CONFIG: Default
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LOCATION:
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UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES
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THIRD ANGLE PROJECTION

APPROVALS

MATERIAL
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.XX = ± .020

.XXX = ± .015
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SURF. AREA
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DSGN: DG 1/7/2019
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APRV: DG 1/7/2019
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ASSM/PART:

DESCRIPTION: Shelf, Fixed, 332 series, 1U

NONE

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\Cabinets\_Stan
dard Assemblies\Rack\GaDOT Shelf\



Network Device DIN Rail Panel
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CONFIG: Default

5.061 LBS
SHEET

LOCATION:

01REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS
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.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
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SURF. AREA

RECESS-PANEL-002-ASSY

DSGN: DG 1/7/2019
DRWN: DG 1/7/2019
APRV: DG 1/7/2019
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ASSM/PART:

DESCRIPTION: Network Device DIN Rail Panel
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WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_Standard 
Assemblies\Support\MISC\
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SCALE 1:16

CONFIG: Default

8.332 LBS
SHEET

LOCATION:

00REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION

APPROVALS

MATERIAL

.X = ± .030
.XX = ± .020

.XXX = ± .015
ANGLES = ± .5    

"
SIZE

SURF. AREA

Assy -332-S-FP-24PS

DSGN: DG 3/6/2012
DRWN: DG 1/7/2019
APRV: DG 1/7/2019

Southern Manufacturing
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ASSM/PART:

DESCRIPTION: Single Fan Plate Assembly

NONE

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_Standard 
Assemblies\Cooling\332\Assy\

FAN PLATE ASSY

 13.20 

 29.75 

M1- 4" Fan, 
110CFM 

Tf1- Thermostat 
with noise suppressor

F1-F2 - Lamp and Fan 
Fuse and Holders
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CONFIG: Default
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SHEET
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MATERIAL
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ASSM/PART:

DESCRIPTION: 10W LED Assy

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_Standard 
Assemblies\Lighting\Lamp Assy Models\

Lamp Bracket Assy

L1 - LED Lamp

 21.00 

 19.63 

 3.13 

 1.25 

 1.40 
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SCALE 1:15

CONFIG: ASSY-ST-DDSB-C-332-LEFT

0.436 LBS
SHEET

LOCATION:

00REV

UNLESS OTHERWISE SPECIFIED
ALL DIMENSIONS ARE IN INCHES

TOLERANCES

THIRD ANGLE PROJECTION
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MATERIAL
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ASSM/PART:

DESCRIPTION: 332 LEFT SIDE DOOR SWITCH BRACKET                

A

WE332-ITOH-07FILE NAME:

S:\CAD\1SOLIDWORKS\_ECabinets\_SM Parts\

 5.50 

 2.88 

S1 - Light Switch

S1 - Alarm Switch

 8.78 
 8.04 



T1 - 96VA 24VAC TRANSFORMER
(MOUNTED TO BACK OF 
CIRCUIT BREAKER BRACKET 
AS SHOWN)

SECTION B-B

 19.00 

 6.97 

 7.88 

CIRCUIT BREAKERS
CB1 - 1A 12 VDC
CB2 - 1A 12 VDC
CB3 - 2A 24 VDC
CB4 - 2A 24 VDC
CB5 - 2A 48 VDC
CB6 - 2A 48 VDC
CB7 - 4A 24 VAC

TB1 - AC INPUT 
6 POS TERMINAL BLOCK
PHOENIX 1840599,1828281

TB2 - 12 VDC
4 POS
TERMINAL BLOCK 
PHOENIX 1840573, 
1828265

TB3 - 24 VDC
4 POS
TERMINAL BLOCK
PHOENIX 1840573, 
1828265

TB4 - 48 VDC
4 POS
TERMINAL BLOCK
PHOENIX 1840573, 
1828265

TB5 - AC OUTPUT 
2 POS TERMINAL BLOCK
PHOENIX 1828249,
1840557

FRONT VIEW
(COVER REMOVED FOR CLARITY)

12 VDC POWER SUPPLY

24 VDC POWER SUPPLY

48 VDC POWER SUPPLY
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UNLESS OTHERWISE SPECIFIED
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MATERIAL
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POWER PANEL
COVER AND GFCI REMOVED FOR CLARITY

POWER PANEL
REAR VIEW

SE - SERVICE ENTRANCE
TERMINAL BLOCK

GND - GROUND BAR

SS1 - SURGE 
SUPPRESSOR 

RECEPTACLE 2 - 
20A EQUIPMENT 
RECEPTACLE

CIRCUIT BREAKER
CB1 - MAIN 50A, 2P
CB2 - ACCESSORY 20A,1P
CB3 - EQUIPMENT 20A, 1P

RECEPTACLE 1 - 
20A GFCI 
ACCESSORY 
RECEPTACLE

TB1-TB3 - AC 
DISTRIBUTION 
TERMINAL 
BLOCKS

RELAY W/ COVER - 50A 
DPDT, 120VAC COIL  
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LINE CB1 LOAD

LINE CB2 LOAD

LINE CB3 LOAD

LINE CB4 LOAD

LINE CB5 LOAD

LINE CB6 LOAD

TB2 1 +12 VDC

TB2-3  +12 VDC

TB3-1  +24 VDC

TB3-3  +24 VDC

TB4-1  +48 VDC

TB4-3  +48 VDC

12 VDC P/S V+

24 VDC P/S V+

48 VDC P/S V+

1 LINE

2 LINE

3 LINE

TB1
AC IN

12 VDC P/S - LINEA

24 VDC P/S - LINEA

48 VDC P/S - LINEA

5 NEU

6 GND

48 VDC P/S - NEUC

48 VDC P/S - GNDD

48 VDC 
POWER SUPPLY

(P/S)

L   N   G V-  V-  V+  V+

24 VDC 
POWER SUPPLY

(P/S)

L   N   G

V-  V-  V+  V+

12 VDC 
POWER SUPPLY

(P/S)

L   N   G

V-  V-  V+  V+

C

D

C

D

ATB1-3 LINE 

ATB1-2 LINE 

ATB1-1 LINE CTB1-5 NEU

DTB1-6 GND

ARMS RELAY 1B

ARMS RELAY 2B

ARMS RELAY 3B

CPP NEU

DPP GND

CB1 LINEB
TB2-2   -12VDC

ACB3 LINEB

TB3-2  -24 VDC

A

TB4-2  -48 VDC

A
CB5 LINE

B

CB1 LOAD

12 VDC P/S V-

CB2 LOAD

1 +12VDC

2 -12VDC

3 +12VDC

TB2
12 VDC

4 -12VDC

CB3 LOAD
24 VDC P/S V-

1 +24VDC

2 -24VDC

3 +24VDC

TB3
24 VDC

4 -24VDC

CB4 LOAD

CB5 LOAD

48 VDC P/S V-

1 +48VDC

2 -48VDC

3 +48VDC

TB4
48 VDC

4 -48VDC

CB6 LOAD

A

A
B

B

B

A

A

B

B

A

A

B

B

B

B

B

B

B

B

B

B

B
B

120VAC 24VAC

4 LINE 24 VAC T1 - LINEAARMS RELAY 4B

LINE CB7 LOAD

ATB1-4 LINE 

C

E

TB1-5 NEU 

FFT1 24VAC TB5-1 24 VAC

CB7 LINE

TB5-2

CB7 LOAD 1 24VAC LINE

2 24VAC NEU

TB5
24 VAC OUT

T1 24VAC 

B

GAUGE COLOR
A #18 BLACK
B #18 RED
C #18 WHITE
D #18 GREEN
E #18 BROWN
F #18 BLUE

F

T1
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A

Gnd

TVSS
Surge Suppressor

N Closed

Common

N Open No Connection, Terminate 
with Insulating caps

L
N
G

SE

Line Load

1

CB1
Main 
50A

Line Load

CB3
Equ 
20A

Line Load

CB2
ACC 
20A

M

D

P

N

A
To Rack 

Harness, Fan 
& Lights

Line 120V
Neu

GEN 
INLET X

GEN 
INLET G

GEN INLET 
W

GENERATOR
PANEL

A1

A2

21

11

22

24
12

14

RELAY

E

A

N

GREEN
INDICATOR

M

N

M

N

B

GFCI
L
N
G

J1

Q

P

R

J2

L
N
G

P

Q

R

P

C

F

RMS – INPUT1-1B

RMS – INPUT1-1A

PDA – TB1 – 5 NEUQ

RMS – RELAY1 – 1A

RMS – RELAY2 – 2A

RMS – RELAY3 – 3A

P
P

P

RMS

R PDA – TB1 – 6 GND

1 2

TB1

TB2

TB3

1 5

4 8
1

2

3

4
1

3

4

6

D

RED
INDICATOR

1 2

B

Gauge Color
A #8 Black
B #8 White
C #8 Green
D #10 Black
E #10 White
F #10 Green
M #18 Black
N #18 White
P #12 Black
Q #12 White
R #12 Green

RMS – RELAY4 – 4AP
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Power Panel
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Probe
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2 Door 
Switch
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AP Enterprises 

8/21/09 

Spec Sheet for Cabinet Enclosure Lock 
Part Number: APL C03001R (pictured) 

Description: Cabinet enclosure lock that is provided with two keys 
and a dust cap to cover the keyway 
Options:  Available in a right hand (pictured) or left hand version as 
well as a dead bolt (pictured) or slam bolt version 
Material: Brass  
Manufacturing description: Casting and machining of parts to produce 
cabinet locks 
Availability:  Our APL C03001R (pictured) model is in stock in our US 
warehouse 
Certificate of Origin: China 
Technical sheet: Drawings are available upon request 
Cost: Please contact an AP Enterprises Representative for a quote 
Vendor information: AP Enterprises is the vendor responsible for this 
lock.  Please feel free to contact us at the information below or 
through your local representative. 

AP Enterprises 

3209 Bridle Path Court 

Garland, TX  75044 

972-215-9555 

www.apenterprises.net 

#2 KEY - DEAD BOLT
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QOU Miniature Circuit Breakers and Switches 
Application Information

APPLICATION INFORMATION

QOU Miniature Circuit Breaker Types

Miniature molded case circuit breakers are intended for use in residential and commercial applications. 
They are tested and listed according to UL Standard 489 and CSA Standard C22.2 No. 5-02 for 
molded case circuit breakers and enclosures. 

QOU miniature circuit breakers are unit-mount (lug/lug) thermal-magnetic circuit breakers which:

• Provide a means to manually open a circuit.

• Automatically open a circuit under overload or short circuit conditions.

• Feature common tripping of all poles.

• Have a Visi-Trip® trip indicator.

• Can be flush-, surface-, or DIN rail-mounted.

• Has lugs at both ends (cable-in/cable-out construction)

• Operate in any position.

• Are fully tested, UL Listed, and CSA certified for reverse connection without restrictive line/load
markings.

Non-automatic Switches

QOU non-automatic switches are intended for use as disconnect devices only. UL Standard 489 
requires switches to be protected by a thermal-magnetic circuit breaker (or fuse) of equivalent rating. 
QOU switches are UL Listed for use on circuits capable of delivering not more than 10,000 amperes 
when protected by an equivalent rated circuit breaker or fuse. QOU switches contain no automatic 
tripping mechanisms and do not provide overcurrent protection. 

Description

QOU miniature circuit breakers and switches are available for surface-, flush-, or DIN rail mounted 
applications in one-, two-, and three-pole constructions. QOU miniature circuit breakers are used for 
overcurrent protection and switching on both ac and dc electrical systems. QOU circuit breakers and 
switches measure 0.75 in. (19 mm) wide per pole. Two- and three-pole circuit breakers are both 
equipped with an internal crossbar for common tripping of all poles. QOU switches are available in 
one-pole, 60 ampere and two- and three-pole, 60, 100 and 125 ampere construction.

Cases for QOU miniature circuit breakers and switches are constructed of a glass-reinforced insulating 
material that provides high dielectric strength. Current carrying components are isolated from the 
handle. The handle position indicates whether the circuit breaker is off, on or tripped.

Applications

One-pole QOU miniature circuit breakers rated 120/240 Vac are UL Listed for use on 120/240 Vac 
single-phase, three-wire or 208Y/120 Vac three-phase, four-wire electrical systems.

Two-pole QOU circuit breakers rated 120/240 Vac are UL Listed for use on 120/240 Vac single-phase, 
three-wire or 208Y/120 Vac three-phase, four-wire electrical systems. They cannot be used on 240 
Vac delta systems. Use QOU-H two-pole circuit breakers rated 240 Vac on 240 Vac delta and 240 Vac 
single-phase, two wire systems.

Three-pole QOU circuit breakers rated 240 Vac are UL Listed for use on any system where the maximum 
phase-to-phase or phase-to-ground voltage is 240 Vac or less. 

For application information on other systems, contact your local field office
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Tripping Mechanisms

A tripping mechanism is an assembly within the circuit breaker molded case that causes the circuit 
breaker to open automatically under sustained overload or short circuit conditions.

The tripping mechanisms in two- and three-pole circuit breakers operate such that an overcurrent on 
any pole of the circuit breaker will cause all poles of the circuit breaker to open simultaneously. 
Thermal and magnetic factory calibration (with current) is performed on each pole of every Square D 
circuit breaker.

These mechanisms operate to trip the circuit breaker:

• Thermal trip

• Magnetic trip

• Optional shunt trip accessory (see Accessories, page 12)

The sensing system is an integral part of a thermal-magnetic circuit breaker. The sensing system 
continually monitors current flowing through the circuit breaker. It detects abnormal current conditions 
and, depending on the magnitude of the current, initiates an inverse-time or an instantaneous tripping 
response. This action causes the tripping mechanism to open the circuit breaker contacts and interrupt 
current flow. The speed of the tripping process must be controllable and inversely matched to the 
severity of the overcurrent. QOU miniature circuit breakers have an over-center toggle mechanism for 
quick-make, quick-break action with positive handle indication. The handle assumes a position 
between ON (I) and OFF (O) when the circuit breaker has tripped.

Table 1: Selection Data

Catalog Number

Rating

One-Pole Two-Pole Three-Pole
Terminal 
Lug Wire 

Size (AWG)
120/240 Vac 120/240 Vac 240 Vac 120/240 Vac 240 Vac

10K AIR 22K AIR 10 K AIR 22K AIR 10K AIR

10 A

15 A

15 A

20A

20 A 

25 A

30 A

35 A

40 A

45 A

50 A

60 A

QOU110

QOU115*

QOU115HM*†

QOU120*

QOU120HM*†

QOU125*

QOU130*

QOU135*

QOU140*

QOU145*

QOU150*

QOU160*

—

QOU115VH

—

QOU120VH

—

QOU125VH

QOU130VH

QOU135VH

QOU140VH

QOU145VH

QOU150VH

QOU160VH

QOU210

QOU215*

—

QOU220*

—

QOU225*

QOU230*

QOU235*

QOU240*

QOU245*

QOU250*

QOU260*

—

QOU215H*

—

QOU220H*

—

QOU225H*

QOU230H*

—

—

—

—

—

QOU215VH

QOU220VH

QOU225VH

QOU230VH

QOU235VH

QOU240VH

QOU245VH

QOU250VH

QOU260VH

QOU310

QOU315*

—

QOU320*

—

QOU325*

QOU330*

QOU335*

QOU340*

QOU345*

QOU350*

QOU360*

1—#14–#2 

Cu or Al

70 A

80 A

90 A

100 A

125 A

QOU170*

QOU180‡

QOU190‡

QOU1100‡

—

—

—

—

—

—

QOU270*

QOU280‡

QOU290‡

QOU2100‡

QOU2125‡

—

—

—

—

—

—

—

—

—

—

QOU370‡

QOU380‡

QOU390‡

QOU3100‡

—

1—#12–#2/0

Cu or Al

Switch—60 Amperes Max.—240 Vac

Switch—100 Amperes Max.—240 Vac

Switch—125 Amperes Max.—240 Vac

QOU200 QOU300 1—#14–#2

QOU2000‡

QOU20001‡

QOU3000‡

QOU30001‡ 1—#12–#2/0

* UL Listed as HACR type for use with heating, air conditioning and refrigeration equipment containing motor-group combinations
and marked for use with HACR type circuit breakers.

† High-magnetic trip circuit breakers. Recommended for applications where high initial inrush current can occur and for individual 
dimmer applications.

‡ Available as Series 1 with forward box lugs only. (No optional terminations)



ASCO Power Technologies
14550 58th Street North · Clearwater, Florida 33760
(800) 237-4567 · (727) 535-6339 · Fax (727) 539-8955
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Design & Application
• Designed, Manufactured & Tested consistent with:

 – ANSI/IEEE C62.41.1-2002, C62.41.2-2002, C62.45-2002,
IEEE C62.62 and C62.72

 – NEC® Article 285
 – IEC 61643, CE

• High Energy Parallel Design for IEEE Category C3 & C-High
applications, plus Categories B & A

• For Internal or External Mounting in Process, Automation,
Traffic Control, UL 508 Cabinets, Switchgear

• Robust 25mm Thermally Protected MOVs
• Solid State Bidirectional Operation

Physical Specifications
• Relative Humidity Range: 0 - 95% non-condensing
• Operating Frequency: 40 - 500Hz
• Operating Temperature: -40°C (-40°F) to +85°C (185°F)
• Weight: 3lbs  (1.5kg)
• NEMA 4X Polycarbonate enclosure:UL 746C(f1) & UL 94-5VA
• 3/4” female threaded hub

Features
• UL 1449 4th Edition Listed Type 2 SPD and CSA 22.2 No. 269.2
• Customizable Voltage, Configuration & Labeling Design

 – Including International Voltages & Power Systems
• Rapid-Ship, Cellular Manufacturing in Florida, USA
• 160kA - 40kA Per Phase Ratings
• 20kA Nominal Discharge Current (I-nominal)
• 100kA SCCRs
• NEMA 4X Polycarbonate Enclosure
• UL 96A Lightning Protection Master Label compliant
• All Modes of Protection
• Optional Sinewave-Tracking EMI/RFI Filtering
• Easy Installation

 – Pre-wired 10 AWG Leads (3 feet / 1m), Connect to 20 - 30A breaker

Surge Current Ratings 

Performance Specifications
• UL 1449-4 tested I-nominal: 20kA
• UL 1449-4 tested SCCR: 100kA
• Response Time: < 1ns
• Optional Filtering up to -50dB from 10kHz to 100MHz
• Repetitive Impulse: 5,000 hits
• Data table on back

Diagnostic Monitoring
• LED indicator monitoring:

 – Separate L-N and L-G LEDs for each phase
• Phase Loss monitoring
• Optional Form C Dry Contact, (Contact rated 240V, 5A;

leads are pre-wired through nipple with 18 AWG)

Quality, Standards & Validation
• UL 1449 Fourth Edition, CSA 22.2 No. 269.2
• UL file: VZCA.E321351 at www.UL.com
• RoHS-compliant
• IEC 61643, CE
• 5 year warranty (longer optional)
• Burn-In tested prior to shipment
• ISO 9001:2008 Quality Management System
• ISO 17025:2005 Laboratory Qualification

G Series 
Custom Configured & Manufactured 

SPDs for the OEM & Volume Markets

LH XM SERIES
ENCLOSURE

10.7.13

10.7.13

10.7.13

LF
DMP

XM

8609 05A8609 -

8.28
(210.31)

3.67
(93.22)

3.00
(76.20)

2.21
(56.13)

7.41
(188.21)

0.19
(4.83)

LH XM SERIES
ENCLOSURE

10.7.13

10.7.13

10.7.13

LF
DMP

XM

8609 05A8609 -

8.28
(210.31)

3.67
(93.22)

3.00
(76.20)

2.21
(56.13)

7.41
(188.21)

0.19
(4.83)

Pending

Surge Capacities L-N L-G N-G L-L

160kA Per Phase 80kA 80kA 80kA 160kA

120kA Per Phase 60kA 60kA 60kA 120kA

80kA Per Phase 40kA 40kA 40kA 80kA

40kA Per Phase* 20kA 20kA 20kA 40kA

*10kA In

APT /ASCO 
#GA120V1P120CF
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QOU Miniature Circuit Breakers and Switches 
Tripping Curves

Curve 730-3

 © 1995 Square D
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1, 2
3

QO MOLDED CASE CIRCUIT BREAKERS
CHARACTERISTIC TRIP CURVE NO 730-3

CIRCUIT BREAKER INFORMATION

Circuit Breaker
Ampere Rating

Maximum
AC Voltage of Poles

This curve is to be used for application and coordination purposes only.  The 
EZ-AMP  over lay feature at the bottom of the page should be used dur ing
coordination studies.

All time/current characteristic curve data is based on 40˚C ambient cold start.
Terminations are made with conductors of appropriate length and ratings. 

Prefix
Continuous

QO-K
QO, QOU, QO-VH, QH

QO-PL
QO-PL

20
20
20
20

120
120/240
120/240

240

Number 

Order No.0730TC8703R5/95
(Replaces 0730TC8703)

June, 1995

MAXIMUM SINGLE POLE TRIP TIMES AT 25¡C
BASED ON NEMA AB-2, 1980

MAXIMUM CLEARING TIME
(AT 50 HZ) (AT 60HZ)

20

QOU120 



QOU Miniature Circuit Breakers and Switches
Tripping Curves
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Curve 730-6

 © 1995 Square D
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QO MOLDED CASE CIRCUIT BREAKERS
CHARACTERISTIC TRIP CURVE NO 730-6

CIRCUIT BREAKER INFORMATION

Circuit Breaker
Ampere Rating

Maximum
AC Voltage of Poles

This curve is to be used for application and coordination purposes only.  The 
EZ-AMP  over lay feature at the bottom of the page should be used dur ing
coordination studies.

All time/current characteristic curve data is based on 40˚C ambient cold start.
Terminations are made with conductors of appropriate length and ratings. 

Prefix
Continuous

QO-HID
QO-EM

QO, QOU
QO

QOU
QO-SWN
QO-SWN

QO-PL
QO-PL

50
50-60
50-70
50-70

50
50
50

40-60
40-60

120/240
120/240
120/240

240
240
120

120/240
120/240

240

Number 

Order No.0730TC8706R5/95
(Replaces 730-6 dated 5/87)

June, 1995

MAXIMUM SINGLE POLE TRIP TIMES AT 25¡C
BASED ON NEMA AB-2, 1980

MAXIMUM CLEARING TIME
(AT 50 HZ) (AT 60HZ)

70
60

50

70A.

60A.

50A.

QOU150 
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Power Distribution Blocks

P
o
w

e
r 

B
lo

ck
s

Specifications:
 �  Connector, High Conductive Aluminum, Tin Plated, 

Rated for Copper and Aluminum Wire
 � CU Connector, High Conductive Copper, Tin Plated, 
 Rated for Copper Wire Only 

 � Amp Rating Based on NEC Table 310-16 Using 75oC  
  Copper Wire
 � UL Recognized File No. XCFR2.E62806
 � CSA Certified File No. LR19766
 � 
 � Flexible Stranded Wire Compliant
 � RoHS Compliant
 �  For detailed SCCR information with fuses and 

circuit breakers, please refer to datasheets on 
www.marathonsp.com

600 Volts AC/DC 
Up to 1000 Volts AC/DC ( )�

**  Openings rated for #4-14 AWG are multiple wire rated:
(2) #10 CU Str, (2 to 4) #12 CU Str, and (2 to 4) #14 CU Str.

CH = Block is also available with hinge cover attached - include “CH” at end of part 
number when ordering (not available on Adder blocks) - See page 55 for available covers

Catalog #
Poles 

(X) Amps

MATERIAL

Connector
Configuration

Wire Range
AWG/kcmil

Wire Range
AWG/kcmil

Openings 
Per Pole

Openings 
Per Pole

141X403

141X400

132X570

142X570

132X580

140X402

140X401

132X970

142X970

140X404

133X554

Connector
Configuration

Replace “X” with # of poles (0 = Adder)

60

115

175

175

175

175

175

175

175

310

310

Plastic

Plastic

Plastic

Phenolic

Plastic

Phenolic

Phenolic

Plastic

Phenolic

Phenolic

Plastic

#2 - #14 AWG

#2 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

2/0 - #14 AWG

350 kcmil - #6 AWG

350 kcmil - #6 AWG

1

1

1

1

1

1

1

1

1

1

1

#10 - #16 AWG

#10 - #16 AWG

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG**

#4 - #14 AWG

2/0 - #14 AWG

2

4

4

4

6

4

6

4

4

6

2

See pages 52-54 for dimensional information

1423570 1414400

*** Openings rated for #2-14 AWG are multiple wire rated:
(2) #8 CU Str, (2) #10 CU Str, (2) #12 CU Str, and (2) #14 CU Str.

Hinge
Cover

CH

CH

CH

CH

Conn.Insulator

1/2/3/4

1/2/3/4

0/1/2/3

1/2/3

0/1/2/3

2/3

2/3

0/1/2/3

1/2/3

2/3

1/2/3

AL

AL

AL

AL

AL

AL

AL

CU

CU

AL

AL

LINE SIDE LOAD SIDE

�� Refer to www.marathonsp.com/PDFs/1000VCERating.pdf for details 
on availability of CE voltage ratings greater than 600 Volts

Datasheets available at marathonsp.com

MARATHON #1323570



       

Ex:   

KEMA 04ATEX2048 U/IECEx KEM 06.0027U

Technical data

Dimensions Width Length Height NS 35/7.5

[mm] 5.2 47.7 47.5

Max. electrical data I
max.

 [A] U
max.

 [V] max. Ø [mm2] AWG

32 1000 0.14 - 4 26 - 12

IEC 60947-7-1

Rated data IEC UL/CUL CSA IEC/

EN 60079-7

Rated voltage [V] 1000 600 600 690

Nominal current/cross section [A]/[mm²] 24/2.5 20/- 20/- 22/2.5 // 28/4

Rated cross section [mm2] 2.5 - - 2.5

Cross-section range AWG 26 - 12 26 - 12 26 - 12 26 - 12

Connection capacity Solid Stranded Ferrule

Without/with plastic sleeve

One conductor [mm2] 0.14 - 4 0.14 - 4 0.14 - 2.5 0.14 - 2.5

Two conductors (of the same type) [mm2] 0.14 - 1.5 0.14 - 1.5 0.14 - 1.5 -

Two stranded conductors with a TWIN ferrule [mm2] 0.5 - 1.5

General data

Stripping length [mm] 9

Screw thread M3

Tightening torque [Nm] 0.5 - 0.6

Insulating material PA

Inflammability class according to UL 94 V0

Ordering data

Description
No. of

pos.
Color Type I

max
Order No.

Pcs./ 

Pkt.

Terminal block, for mounting on NS 35... gray UT 2,5 3044076 50

blue UT 2,5 BU 3044089 50

orange UT 2,5 OG 3045046 50

red UT 2,5 RD 3045062 50

black UT 2,5 BK 3045088 50

Accessories1)

Pick-off terminal block, for snapping into the lat-

eral guide

gray

Cover, width 2.2 mm gray D-UT 2,5/10 3047028 50

Plug-in bridge

2 red FBS  2-5 24 A 3030161 50

3 red FBS  3-5 24 A 3030174 50

4 red FBS  4-5 24 A 3030187 50

5 red FBS  5-5 24 A 3030190 50

10 red FBS 10-5 24 A 3030213 10

20 red FBS 20-5 24 A 3030226 10

Reducing bridge2)

2 red

Reducing bridge2)

2 red

Partition plate, 2 mm wide gray ATP-UT 3047167 50

Test adapter, 4 mm test socket hole gray PAI-4-N GY 3032871 10

Test plug, consisting of: metal part for 2.3 mm Ø 

socket hole and

MPS-MT 0201744 10

insulating sleeve for MPS metal part red MPS-IH RD 0201676 10

Modular test plug, for the individual assembly of 

test plug strips

red PS-5 3030983 10

Warning sign for UT series yellow WS UT 2,5 3047923 10

Screwdriver SF-SL 0,6X3,5-100 S-VDE 1212587 1

Lateral groove labeling UC-TM 5, UCT-TM 5 or ZB 5

(CLIPLINE catalog, part 2)

26 PHOENIX CONTACT

UT ... feed-through terminal blocks 
Notes:

1) For information on installation when using accessories for Ex e

applications, see page 578.

2) The reducing bridge table should be followed, see page 392.

The UT screw terminal block series is 
characterized by the system features of the 
CLIPLINE complete system and the follow-
ing features:
– As well as saving space, the compact de-

sign allows the device to be conveniently 
wired in tight spaces

– The large connection space enables solid
and stranded conductors to be connected 
without a ferrule, even if greater than the 
nominal cross section

– The cable entry funnel enables conduc-
tors to be used with ferrules and plastic 
collars within the nominal cross section

– The multiple-conductor connection of-
fers maximum flexibility and wiring densi-
ty

– Optimum guidance of screwdriver
through closed screw shafts

– For corresponding torque screwdriv-
ers, see CLIPLINE catalog, part 2

Terminal strip service
We produce fully pre-assembled terminal 

strips for fitting straight into the control 
cabinet or switch system. This simplifies in-
stallation, saves time and cuts costs.

The modular terminal block system - CLIPLINE complete

UT screw connection terminal blocks

2.5 (4) mm², 32 A, feed-through terminal block

PHOENIX CONTACT DIN RAIL
MOUNT TERMINAL BLOCKS
UT 4 BK - BLACK (3045143) 
UT 4 WHT - WHITE (3045130)



For additional information, visit www.phoenixcontact.net/catalog

      

Ex:   

      

Ex:   

      

Ex:   

KEMA 04ATEX2048 U/IECEx KEM 06.0027U KEMA 04ATEX2048 U/IECEx KEM 06.0027U KEMA 04ATEX2048 U/IECEx KEM 06.0027U

Technical data Technical data Technical data

Width Length Height NS 35/7.5 Width Length Height NS 35/7.5 Width Length Height NS 35/7.5

6.2 47.7 47.5 8.2 47.7 47.5 10.2 47.7 47.5

I
max.

 [A] U
max.

 [V] max. Ø [mm2] AWG I
max.

 [A] U
max.

 [V] max. Ø [mm2] AWG I
max.

 [A] U
max.

 [V] max. Ø [mm2] AWG

41 1000 0.14 - 6 26 - 10 57 1000 0.2 - 10 24 - 8 76 1000 0.5 - 16 20 - 6

IEC 60947-7-1 IEC 60947-7-1 IEC 60947-7-1

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

IEC UL/CUL CSA IEC/

EN 60079-7

1000 600 600 690 1000 600 600 690 1000 600 600 690

32/4 30/- 30/- 30/4 // 38/6 41/6 50/- 50/- 40/6 // 50/10 57/10 65/- 65/- 54/10 // 

69/16

4 - - 4 6 - - 6 10 - - 10

26 - 10 26 - 10 26 - 10 26 - 10 24 - 8 24-8 24-8 24 - 8 20 - 6 20-6 20-6 20 - 6

Solid Stranded Ferrule Solid Stranded Ferrule Solid Stranded Ferrule

Without/with plastic sleeve Without/with plastic sleeve Without/with plastic sleeve

0.14 - 6 0.14 - 6 0.14 - 4 0.14 - 4 0.2 - 10 0.2 - 10 0.25 - 6 0.25 - 6 0.5 - 16 0.5 - 16 0.5 - 10 0.5 - 10

0.14 - 1.5 0.14 - 1.5 0.14 - 1.5 - 0.2 - 2.5 0.2 - 2.5 0.25 - 1.5 - 0.5 - 4 0.5 - 4 0.5 - 2.5 -

0.5 - 2.5 0.5 - 4 0.5 - 6

9 10 10

M3 M4 M4

0.6 - 0.8 1.5 - 1.8 1.5 - 1.8

PA PA PA

V0 V0 V0

Ordering data Ordering data Ordering data

Type I
max

Order No.
Pcs./ 

Pkt.
Type I

max
Order No.

Pcs./ 

Pkt.
Type I

max
Order No.

Pcs./ 

Pkt.

UT 4 3044102 50 UT 6 3044131 50 UT 10 3044160 50

UT 4 BU 3044115 50 UT 6 BU 3044144 50 UT 10 BU 3044188 50

UT 4 OG 3045101 50 UT 6 OG 3045169 50 UT 10 OG 3046281 50

UT 4 RD 3045127 50 UT 6 RD 3045185 50 UT 10 RD 3046304 50

UT 4 BK 3045143 50 UT 6 BK 3045208 50 UT 10 BK 3046320 50

Accessories1) Accessories1) Accessories1)

AGK 4-UT 10 3047112 50

D-UT 2,5/10 3047028 50 D-UT 2,5/10 3047028 50 D-UT 2,5/10 3047028 50

FBS  2-6 32 A 3030336 50 FBS  2-8 41 A 3030284 10 FBS  2-10 57 A 3005947 10

FBS  3-6 32 A 3030242 50 FBS  3-8 41 A 3030297 10

FBS  4-6 32 A 3030255 50 FBS  4-8 41 A 3030307 10

FBS  5-6 32 A 3030349 50 FBS  5-8 41 A 3030310 10

FBS 10-6 32 A 3030271 10 FBS 10-8 41 A 3030323 10

FBS 20-6 32 A 3030365 10

RB UT  6-(2,5/4) 3047251 10 RB UT 10-(2,5/4) 3047060 10

RB UT  6-ST(2,5/4) 3047264 10 RB UT 10-ST(2,5/4) 3047086 10

ATP-UT 3047167 50 ATP-UT 3047167 50 ATP-UT 3047167 50

PAI-4-N GY 3032871 10 PAI-4-N GY 3032871 10

MPS-MT 0201744 10

MPS-IH RD 0201676 10

PS-6 3030996 10 PS-8 3031005 10

WS UT 4 3047332 10 WS UT 6 3047345 10 WS UT 10 3047361 10

SF-SL 0,6X3,5-100 S-VDE 1212587 1 SZS 1,0X4,0 VDE 1205066 10 SZS 1,0X4,0 VDE 1205066 10

UC-TM 6, UCT-TM 6 or ZB 6

(CLIPLINE catalog, part 2)

UC-TM 8, UCT-TM 8 or ZB 8

(CLIPLINE catalog, part 2)

UC-TM 10, UCT-TM 10 or ZB 10

(CLIPLINE catalog, part 2)

27PHOENIX CONTACT

The modular terminal block system - CLIPLINE complete

UT screw connection terminal blocks

4 (6) mm², 41 A, feed-through terminal block 6 (10) mm², 57 A, feed-through terminal block 10 (16) mm², 76 A, feed-through terminal block

         

UT 4



4730 Madison Road, Cincinnati, Ohio  45227-1426  Phone 513 533-6200  Fax 513 871-4084  Web site www.ilsco.com 
Canada  1050 Lakeshore Road East, Mississauga, Ontario, Canada L5E1E4  Phone 905 274-2341  Fax 905 274-8763220

C
Wire Range Dimensions Mounting Hole Positions

From End Of Distance
Catalog Number Of Height With Bolt Two Mounting Bar To First Between
Number Taps Main Tap L Maximum Wire W Size Holes Mounting Hole Holes

D167-4 4 4-14 6-14 2-3/4 3/4 11/32 #10 13/64 .581 (2nd hole) 1.98

D167-6 6 4-14 6-14 3-1/2 3/4 11/32 #10 13/64 .978 (3rd hole) 1.98

D167-8 8 4-14 6-14 4-7/16 3/4 11/32 #10 13/64 1.375 (4th hole) 1.98

D167-10 10 4-14 6-14 5-1/8 3/4 11/32 #10 13/64 1.772 (5th hole) 1.98

D167-12 12 4-14 6-14 5-15/16 3/4 11/32 #10 13/64 2.169 (6th hole) 1.98

D167-14 14 4-14 6-14 6-23/32 3/4 11/32 #10 13/64 2.566 (7th hole) 1.98

Copper Neutral Bars

TYPE

D167
Features
• Manufactured from high strength copper tubing
• Range taking

• UL Recognized for 600 volts

Benefits
• Provides maximum conductivity
• A wide range of conductor sizes can be used in the

same connector
• Ensures reliability for copper conductor

L

H

W

All wire sizes, unless noted otherwise, are American Wire Gauge (AWG)
Tested to UL 486A/B, UL File E6207

L 1

C Mechanical  3/3/14  11:54 AM  Page 220



H-6 Dimensions in Inches (mm)www.hubbell-wiring.com

Ground Fault Products
Heavy Duty Commercial GFCI Receptacles
15 and 20 Ampere, 125 Volts AC
2 Pole, 3 Wire Grounding
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Hospital Grade   
Circuit Guard® GFCI Receptacles
Description Rating Color Catalog Numbers

Flush, nylon face, 
back and side wired, 
multiple drive screws. 

15 and 20A
125V AC

Almond GFR8200HALL GFR8300HALL
Black GFR8200HBKL GFR8300HBKL
Brown GFR8200HL GFR8300HL
Gray GFR8200HGYL GFR8300HGYL
Ivory GFR8200HIL GFR8300HIL
Office White GFR8200HOWL GFR8300HOWL
Red GFR8200HRL GFR8300HRL
White GFR8200HWL GFR8300HWL

Circuit Guard® GFCI Receptacles
Description Rating Color Catalog Numbers

Flush, nylon face, 
back and side wired, 
multiple drive screws. 

15 and 20A
125V AC

Almond GF15ALL GF20ALL
Black GF15BKL GF20BKL
Brown GF15L GF20L
Gray GF15GYL GF20GYL
Ivory GF15IL GF20IL
Light Almond GF15LAL GF20LAL
Office White GF15OWL GF20OWL
Red GF15RL GF20RL
White GF15WL GF20WL

Notes: GFCI type receptacles should not be used in critical care patient areas or for electrical life support  
equipment applications because of the possibility of power interruption. All GFCI receptacles listed  
above are furnished with a matching color nylon wallplate. 20 amp feedthrough capability.

15A 125V
NEMA 5-15R

15A 125V
NEMA 5-15R

20A 125V
NEMA 5-20R

20A 125V
NEMA 5-20R

GF15IL

GFR8200HOWL

Comprehensive diagnostics.
• When test button is actuated, both the

electronic components and mechanical  
trip mechanism are functionally tested.

No power at face if reverse wired.
• Open circuit condition eliminates false

assumption of protection at face.

Ground fault indicator.
• Flashing RED indicates device has lost

capability to provide protection.

Visible Termination.
• External bundling clamp.

10ka Short Circuit Current Rating

Meets July 28, 2006
UL Standard 943
Class A GFCI



ELECTRICAL
DIELECTRIC CURRENT TEMP.

VOLTAGE INTERR. RISE

Withstands Full
2000V rated

per current
UL 498

NEMA 5-15R NEMA 5-20R NEMA 6-15R NEMA 6-20R

B
19

15A 125V & 250V; 20A 125V & 250V
Commercial Grade 2 YEAR LIMITED

To learn more about Leviton devices or for answers to technical questions call our Techline at � www.leviton.com

Side Wired

CR20-GY 5028 CR15S-GI CR015-GY

15A 125V, NEMA 5-15R, 2-P 3-W, Grounding

15A 250V, NEMA 6-15R, 2-P 3-W, Grounding

20A 125V, NEMA 5-20R, 2-P 3-W, Grounding

20A250V, NEMA 6-20R, 2-P 3-W, Grounding
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STANDARDS & CERTIFICATIONS
NEMA ANSI UL UL Fed Spec CSA NOM
WD6 C-73 498 WC-596 C22.2 No. 42

� � #E13399 – #152105 #057

MECHANICAL
TERMINAL TERMINAL PRODUCT

I.D. ACCOMM. I.D.
Brass, hot
Grounding

White,neutral

ENVIRONMENTAL
FLAMMABILITY OPERATING TEMP.

Rated V-2 per UL 94 -40�C to 60�C

Ratings are 
permanently

marked 
on device

#14 - #10 AWG30�C max at full
rated current

after 100 cycles
overload at
150% rated 

current for both
AC and DC per

UL 498

AC HORSEPOWER RATINGS

15A 125V 15A 250V 20A 125V 20A 250V 

.5 1.5 1.0 2.0

FOR ADDITIONAL WALLPLATE OPTIONS SEE SECTION Q

FACE DUPLEX DUPLEX DUPLEX DUPLEX
COLOR RECEPTACLE RECEPTACLE RECEPTACLE RECEPTACLE

CANADIAN TAMPER RESISTANT SMOOTH FACE

Brown CR15 CR15-C – CR015
Ivory CR15-I CR15-CI CR15-SGI CR015-I
White CR15-W – CR15-SGW CR015-W
Gray CR15-GY – – CR015-GY
Almond CR15-A – – –
Black CR15-E – – –

Brown 5028 – – –
Ivory 5028-I – – –

Brown CR20 – – CR020
Ivory CR20-I – – CR020-I
White CR20-W – – CR020-W
Gray CR20-GY – – CR020-GY
Almond CR20-A – – –
Black CR20-E – – –

Brown 5822 – – –
Ivory 5822-I – – –
White 5822-W – – –

                       



Infinity Green Lighting

LED T5 SLIM SLEEK 

Specifications 
Model # IG-LED-T5-10W 

Input Voltage AC120V 

Wattage 10W 

Lumens 80LM/W 

Beam angle 120° 

Dimmable YES Dimmer Model: ELV 

CRI 80+ 

Power supply Built-in Power Supply 

Life-span 50000 hours 

Color Temp 
WW 

3000K 
NW 

4100K 
CW 

6500K 

Housing Aluminum 

Environment Indoor - Dry 

Certifications c-ETL-us 

Warranty 3 Years 

APPLICATIONS 

 Under- and over-cabinet
 Under-lighting of counters in bars, restaurants, stores, hotel reception desks, hospitals, offices and home workstations.

 Retail and merchandise showrooms displays, case lighting, store counters, display shelves.
 Bookcases, cabinet shelves.
 Integrated into furniture, bedroom headboards, decorative trims for homes, offices, hotels.
 Cove lighting.
 Backlighting of signage or decorative tiles or panels in stores, restaurants, hotels, offices.

DESCRIPTION 

The Slim Sleek LED T5 is the next generation of our award winning, linkable Slim Sleek LED Plus series. Using the same miniature profile and 
minimal footprint of our market leading Slim Sleek LED fixture, we engineered these fixtures to incorporate the latest in LED technology. The T5 
uses the same direct- and cable-connectors making the plug and play installation quick and easy as well as making retrofitting/upgrading from 
fluorescent simple. Using the provided direct connector allows for end-to-end placement, reducing shadowing and allowing the light to be 
continuous. 

The fixed or adjustable white opal cover encloses the ultra bright LEDs, provides for an even glow exiting the fixture and eliminates 

unwanted "point of light" visibility. T5 continues to be a pioneer in the use of LEDs which are environmentally friendly with Our LEDs 
have an average rated life of 50,000 hours. 

FEATURES 

 Dimmable isolated driver
 Linkable Units
 Direct AC input
 Perfect color with CRI 80+
 Smooth light source
 ETL listed & Energy Star qualified

Type 

Project 

Catalog No. 

Wattage 
Energy Saving 

(Output Equivalent) 
Lumen Output 

(lm) 
Max Linking 

Wattage 
Dimensions 

10W 100W 950-1000 lm 280 (L) 21” x (W) 3/4” x (H) 1-1/4”



PUSHBUTTON SWITCHES3
These general purpose ac rated
pushbutton switches offer a wide
variety of configurations, button
styles and termination types.
The 7835 and 7836 light duty
series are ac only pushbutton
switches. They feature
Slow-make/Slow-break butt type
contacts with a light operating
pressure that is particularly suited
to instrumentation applications. 

SPECIFICATIONS
Ratings:
See selection table.

Circuits:
1PST, 1PDT, 2PDT.
Momentary action.
Contact Material:
3-6A Rated
Movable — Silver plated copper.
Stationary — Silver plated copper.
10-15A Rated
Movable — Silver plated copper
with fine or coin silver contact
face button.
Stationary — Copper with fine or
coin silver contact face button.

Terminal Types:
Screw Terminals — Brass.
Furnished unassembled. 
8448 Series
#6-32 x 3/16″ binding
head screws (Cat. No. 811-2).
8410/8411 Series
#5-40 x 3/16″
(Cat. No. 811-7206).
8406/8440 Series
#5-40 x 5/32″ screws
(Cat. No. 11-26).
Solder Lug — Brass silver plated.

3.2

General Purpose Pushbutton Switches — AC Rated

AC RATED PUSHBUTTON SWITCHES SELECTION TABLE (BOLD FACE TYPE INDICATES ITEMS NORMALLY IN DISTRIBUTOR STOCK)

Type Rating
Poles
and

Throw
Contacts

Typical
Maximum
Operating

Force

1 P.S.T. NC A Nylon Black 11.50 .453″ 0.7 lbs.W — Flush — 8410K1 — —
1 P. S.T. NC A Nylon Black 11.89 .468″ 0.7 lbs.W — Flush — 8406K1 — —

1 P. S.T. NC A Nylon White 9.53 .375″ — — Snap-In — — 8423K1 Q —
1 P. S.T. NO A Nylon White 9.53 .375″ — — Snap-In — — 8424K1 Q —

1 P. S.T. NC A Nylon Black 6.35 .250″ 1.5 lbs. W 6.35 .250″ 8411K5 — — —
1 P. S.T. NO Nylon Red 6.35 .250″ 1.5 lbs. E 6.35 .250″ — — 8411K13 Q —
1 P. S.T. NC A Nylon Black 10.31 .406″ 1.5 lbs. W 11.89 .468″ 8411K8 8411K7 8411K10 —
1 P. S.T. NO Nylon Black 9.53 .375″ 1.5 lbs. E 11.89 .468″ — 8411K12 8411K11 Q —
1 P. S.T. NC A Nylon Black 6.35 .250″ 1.5 lbs. 6.35 .250″ — — 8418K1 Q —
1 P. S.T. NO Nylon Black 10.31 .406″ 1.5 lbs. 11.89 .468″ — — 8418K12 Q —

1 P. S.T. NO A Metal — 7.52 .296″ 2.5 lbs. 11.89 .468″ 8440K2 8440K3 — —

Metal — 7.92 .312″ — 14.27 .562″ 7835K11A — — 7835K12A
Nylon Black — — — 14.27 .562″ 7835K11C — — —

1 P. S.T. NC A (Snap-On)
Nylon Red — — — 14.27 .562″ 7835K11D — — —

(Snap-On)
Metal — 7.92 .312″ — 14.27 .562″ 7836K11A 7836K13A — 7836K12A
Nylon Black — — — 14.27 .562″ 7836K11C — — —

1 P. S.T. NO A (Snap-On)
Nylon Red — — — 14.27 .562″ 7836K11D — — —

(Snap-On)

— 13.49 .531″ 17.45 .687″ — 8444K3 8444K2 —1 P. S.T. NO A Metal — 6.35 .250″ 0.9 lbs. 8.71 .343″ — 8444K4 — —

1 P. D.T. NO,NC B Metal — 13.49 .531″ 2.0 lbs. 17.45 .687″ — 8434K2 8434K1 —
Bakelite Black 13.49 .531″ 17.45 .687″ — 8435K2 8435K1 —

2 P. S.T. NO C Metal — 6.35 .250″ — 8.71 .343″ — 8448K2 R 8448K1 R —

BUTTON

Construction Color
Button Extension
Dimension “B”
mm inches

CATALOG NUMBER

Solder Screw Spade Wire
Lugs Terminals Terminals Leads T(.250″)

Q Combination spade and solder lug terminal. 
W To change operating pressure, refer to your local Eaton Sales Representative.
E Operating pressure cannot be changed.
R UL and CSA listings not applicable.
T Standard length is 152.40mm (6″), stripped 15.88mm (.625″).

CIRCUIT
NUMBER

SEE
PAGE 4.28

Flush Mounted
Light Duty
Momentary

Contact
Snap-In
Mounted

Light Duty
Momentary

Contact

One Hole
Mounted

Light Duty

Momentary
Contact

One Hole
Mounted

Medium Duty

Momentary
Contact

3/4A, 125V ac/dc
1/4A, 250V ac/dc

3/4A, 125V ac/dc
1/4A, 250V ac/dc

3/4A, 125V ac/dc
1/4A, 250V ac/dc

3A, 125V ac

5A, 12V dc QR

3A, 125V ac

3A, 125V ac
1A, 250V ac

1/10 Hp, 125V ac

15A, 125V ac
10A, 250V ac

1/3 Hp,125-250Vac

15A, 125V ac
10A, 250V ac

15A, 125V ac, NO
10A, 125V ac, NC
10A, 250V ac, NO
5A, 250V ac, NC
1/2 Hp, 250V ac
1/4 Hp, 125V ac

Mounting or
Bushing Length
Dimension “A”

mm inches
NON-ILLUMINATED NON-ILLUMINATED

EATON 



8411K7

3

Wire Leads — 18 gauge,
152mm (6″) long, skinned
19mm (.750″). Lengths
beyond 152mm (6″) are
additional charge.
Mounting Means:
One hole mount.
Threaded Bushing — 11.90mm
(.468″ dia. 32 threads /inch).
Keyway — 1.73 x 0.89mm
(.068 wide x .035″ deep);
provides anti-rotation feature.

3.3

8423K1/8424K1

8440K3

8435K2

Keyway on 7835/7836 Series
is 2.03 wide x 1.01mm deep
(.080 wide x .040″ deep).
Hardware supplied —
One hexagon locknut
(Cat. No. 15-192) and one
bright nickel plated knurled
facenut (Cat. No. 15-124F1).
8411/8418 Series has a bright
nickel plated hexagon facenut
(Cat. No. 15-966-2).
All hardware is
furnished unassembled.

Other mounting types are
flush, nest and snap-in.
Operating
Temperature Range:
-17.8°C to +65.6°C
(0°F to +150°F).
Approvals Q:
UL Recognized.
CSA Certified.
Q Except where noted.

7.92
(.312)

8.71
(.343)

Keyway 2.03 -2.16 W. x 1.02 -1.19 D.

7.92
(.312)

20.62
(.812)

152.40
(6.000)

14.27
(.562)

11.89 -32 T.P.I.
(.469)

14.27
(.562)

12.29
(.484)

15.88
(.625)

(.080 -.085)     (.040 -.047)

7835K12A

16.51 (.650) Dia.

28.57 (1.120)

38.10
(1.500) 47.50

(1.870)

25.40 (1.000)

7.37
(.290)
Dia.

Button

3.81 (.150)
Mounting Holes

B

8410

6.35
(.250)

26.92 (1.06) Dia.

21.34
(.840)47.50

(1.87)

34.80
(1.37)

29.97
(1.18)

3.81 (.150)
2 Holes

19.81
(.780)

1.52
(.060)

7.87
(.310)

25.40
(1.000)

6.35 (.250)

B

Spade Terminal Screw Type Terminal

8406

DIMENSIONS APPROXIMATE IN MM (INCHES)

Dimensions continue on page 3.4.



General Purpose AC Rated Pushbutton Switches (continued)

PUSHBUTTON SWITCHES3

3.4

6.10
(.240)

8.64
(.340)18.80

(.740)
Dia. Max.

24.13
(.950)

34.29
(1.35)

9.40 (.370)
7.62

(.300)
21.59 (.850)

Dia.

21.59 (.850)
Dia.

Note: Use 19.81 (.780)
Dia. Hole on
1.52 (.060) thick panel

8423 AND 8424

1.52 (.060)

6.60
(.260)
Stroke

31.75
(1.25)

16.51 (.650)
17.02 (.670)

27.18 (1.07)
25.65 (1.01)

7.87 (.310) Dia.

11.68 (.460) Dia.

49.53 (1.950)
46.74 (1.840)

11.68 (.460)

B

0.76 (.032) 8.64 (.340)

53.09
(2.09)

B
2 - #5/40 Binding

Head Screw

#5/40 x 4.57 (.188)
Large Binding
Head Screw

Screw Type Terminals

2.29
(.090)

1.02 (.040)
4.57 (.180)

1.78
(.070)

8411K7, K8, K11 AND K12

31.75
(1.25)

1.52 (.060)

6.35
(.250)

5.84
(.230)
Stroke

16.51 (.650)
17.02 (.670)

27.94 (1.10)
26.92 (1.06)

7.87
(.310)

11.68 (.460)
Dia.

40.89 (1.61)
38.10 (1.50)

2.29
(.090)
Dia. 2
Holes

8411K5 AND 8411K13

7.87
(.310)
Dia.

53.85
(2.120)

32.26 (.127)

17.02 (.670) Dia.

0.76
(.030)

9.
40

 (.
37

0)
Ex

ten
sio

n11.68
(.460)

8.64 (.340)
Stroke

1.02 (.040) Max.
Pre-travel to 
break circuit

8.64
(.340) 6.35 (.025)

11.91(.469) Dia. -32
threads. per inch

14.22
(.056)
Hex

8411K10 AND 8418K12

44.45
(.175)32.26

(1.270)

17.02 (.670) Dia.

0.76
(.030)

5.59 (.220) Stroke
& extension

1.02 (.040) Max. pre-travel to break circuit

8.64
(.340) 6.35 (.250)

11.91 (.469) Dia.
-32 threads

per in.

14.22
(.560)
Hex

7.87 (.310) Dia.

B

8418K1

DIMENSIONS APPROXIMATE IN MM (INCHES)

EATON
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International Shock-Safe Panel Mount Type

A complete selection of styles and options satisfy a wide variety of fuse-
holder design needs. Designed to eliminate the possibility of electrical
shock, as defined in IEC standards 60065 and 60127. The universal
fuseholder body will accept 3AG, 5 x 20mm, and 2AG fuse sizes
depending on knob selected. Permits inventory reduction of bodies and
provides knob interchange versatility. Anti-tease feature eliminates circuit
interruption when knob is accidentally depressed. Five fuseholder types
assure design flexibility. Available with two knob styles — screwdriver slot
or fingergrip. Drip-proof option is available on screwdriver slot knob style.
Available in two terminal styles — dual-purpose for soldering or 3/16"
NEMA quick connect; and 1/4" NEMA/DIN quick connect. Quick fuse size
identification is provided with letters on fingergrip knob and color-coded
screwdriver slot knobs.
APPROVALS:

3AG 5 x 20mm 2AG
20A 250V 10A 250V 10A 250V

CSA 20A 250V 10A 250V 10A 250V
VDE 10A 250V 10A 250V —

SPECIFICATIONS:
Electrical: Insulation Resistance: 10,000 megohm minimum at 500
VDC. Contact Resistance: Less than .005 ohm average at currents up
to 1 ampere.
Mounting: Threaded styles withstand 15 in.-lb. mounting torque.
Low profile and High profile panel thickness: .032" min. /.310" max.
Quick mount panel thickness: .012" min. /.360" max.
Rear mount panel thickness: .012" min. /.260" max.
Molded Parts: Body Material: Black glass-filled thermoplastic 
(UL 94V0).
Knob Material: Grey, blue or black glass-filled thermoplastic (UL94 V-0)
Hex Nut Material: Black glass-filled thermoplastic.
Knob: Finger-Grip, Fuse Extractor type or Screwdriver Slot, Fuse
Extractor type with plated copper alloy insert. Plated copper alloy contact
clips. Spring loaded, locking mechanism provides an anti-tease feature
and will not vibrate loose.
Terminals: Copper alloy. Tin-plated. Three styles available. A .187" 
dual purpose terminal accepts wire for soldering or a Quick-Connect
receptacle. .187" terminal for NEMA Quick-Connect and .250" terminal
for NEMA/DIN Quick-Connect available.
Ambient Temperature: –40°C to +85°C.
Hardware: Threaded style fuseholders are supplied with a thermoplastic
hex nut unassembled. Quick mount style fuseholders are supplied with a
push-on type retaining nut, black oxide finish, unassembled. A 
synthetic rubber “O” ring will be supplied only with the screwdriver slot
knob when the drip-proof version is requested. To order with a metal 
internal tooth lockwasher (L) and/or neoprene panel washer (N) and/or
drip-proof synthetic rubber “O” ring with Neoprene washer (NP)
[Screwdriver slot knob only], add the appropriate suffix (L, N, or NP)
respectively (or in combination) to the catalog number.
Example: 3453LS7LNP is a holder supplied with a lockwasher, a neoprene panel
washer, and a drip-proof “O” ring in addition to the hex nut.

* Please refer to Fuseology section for information on
proper fuseholder de-rating.

®

® ®
VD E

Fuseholders
For 3AG, 5 x 20mm, or 2AG Fuses
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Fuseholders
For 3AG, 5 x 20mm, or 2AG Fuses

International Shock-Safe Panel Mount Type ® ®
VD E

Fuse Size
2

2AG
.177" x .570"

3
3AG

.250" x 1.250"

5
5 x 20mm

.197" x .787"

FUSE

FUSE
FUSE

FUSE

.60" DIA.

.65" DIA.

.41" 1.59"

.50" MIN. 1.50" MAX.

Low Profile Fingergrip Knob

Rear Mount Fingergrip Knob

special 1/2" thread

special 1/2" thread

special 1/2" thread

special 1/2" thread

FUSE

FUSE

.40" 1.35"

High Profile Screwdriver Slot Knob
.04"x.25"

FUSE

FUSE

´
.16" 1.59"

Low Profile Screwdriver Slot Knob
.04"x.25"

FUSE

FUSE

.16" 1.59"

Quick Mount Screwdriver Slot Knob
.04"x.25"

Terminal Styles

Suggested Mounting Holes
Bottom Terminal

.090" x .160"
HOLE .055"

HOLE
.070"
HOLE

3/16" DUAL
PURPOSE

SOLDER/QUICK
CONNECT

1/4" NEMA/DIN
QUICK CONNECT

3/16" NEMA
QUICK CONNECT

.187" .187" .250"

.475"

.480"
.460"
.465"

.500"

.505"
A

B
C

A B C
.187" QC
.250" QC

.53" .30" .020"

.59" .36" .032"

Right Angle Straight

"Push-On" Type Retaining Nut  
for Quick Mount Fuseholder Plastic Hex Nut with Flange

.91" DIA.

.63"
.19"

.65"
DIA.

 .558"
HEX.

SPECIAL
1/2" THREAD

.60" DIA.

.60" DIA.

.60" DIA.

DIMENSION
DRAWINGS:

To Order Body Including Nut(s) Only:
Terminal Bottom Low Profile Body High Profile Body Rear Mount Body Quick Mount Body

Style Terminal Part Number*** Part Number Part Number Part Number
3/16" Dual Purpose (Rt. Angle) 3453LF1-010 3453HS1-010 3453RF1-010 3453QS1-010
3/16" Dual Purpose (Straight) 3453LF2-010 3453HS2-010 3453RF2-010 3453QS2-010
3/16" NEMA QC (Rt. Angle) 3453LF3-010 3453HS3-010 3453RF3-010 3453QS3-010
3/16"NEMA QC (Straight) 3453LF4-010 3453HS4-010 3453RF4-010 3453QS4-010
1/4" NEMA/DIN QC (Rt. Angle) 3453LF7-010 3453HS7-010 3453RF7-010 3453QS7-010
1/4"NEMA/DIN QC (Straight) 3453LF8-010 3453HS8-010 3453RF8-010 3453QS8-010

***Low Profile Body will accept either Fingergrip or Screwdriver Slot Knob.

ORDERING INFORMATION:

EXAMPLE (Complete Assembly with options): 345 3 LS 7 L N NP
Series Number

Style
LF

Low Profile Body
Black Fingergrip Knob

RF
Rear Mount Body

Black Fingergrip Knob

HS
High Profile Body

Screwdriver Slot Knob

LS
Low Profile Body

Screwdriver Slot Knob

QS
Quick Mount Body

Screwdriver Slot Knob

Screwdriver Slot Knob
2AG — Blue Knob
3AG — Grey Knob

5 x 20mm — Black Knob

Terminals
1

3/16" (Rt. Angle)
Dual Purpose Solder/QC

2
3/16" (Straight)

Dual Purpose Solder/QC

3
3/16" (Rt. Angle)

NEMA QC

4
3/16" (Straight)

NEMA QC

7
1/4" (Rt. Angle)
NEMA/DIN QC

8
1/4" (Straight)
NEMA/DIN QC

Options*
L

Lockwasher

N
Neoprene Washer

NP
Drip-Proof “O” Ring**

with Neoprene Washer

**Options (L, N, NP) can be ordered
individually or in combination.

**Screwdriver slot knob only.

Note: To Order Knob Only:
Fuse Fingergrip Knob Screwdriver Slot Knob
Size Part Number Part Number
2AG 3452LF1-020 3452LS1-020
3AG 3453LF1-020 3453LS1-020

5 x 20mm 3455LF1-020 3455LS1-020

         

#3453LF3H



Description
• Fast-acting, glass tube
• Optional axial leads available
• 1/4 x 1-1/4 (6.3mm x 32mm) physical size
• Glass tube, nickel-plated brass endcap construction
• UL Listed product meets standard 248-14

Agency Information
• UL Listed Card: AGC 1/500-10
• UL Recognition Card: AGC 11-45
• CSA Component Acceptance Card (Class No. 1422 30)
• CSA Certification Card (Class No. 1422 01)
Environmental Data
• Shock: 1/100A thru 3/4A – MIL-STD-202,

Method 213, Test Condition I; 1A thru 30A –
MIL-STD-202, Method 207, (HI Shock)

• Vibration: 1/100A thru 30A – MIL-STD-202,
Method 204, Test Condition A (Except 5g, 500HZ)

Ordering
• Specify packaging, product, and option code

Dimensions (mm⁄in)
Drawing Not to Scale

ELECTRICAL CHARACTERISTICS
% of Amp Rating Opening Time

100% None
135% 60 Minutes Maximum
200% 120 Seconds Maximum

SPECIFICATIONS
Voltage AC Interrupting Typical DC Cold Typical Typical

Product Code Rating Rating Resistance** Melting I2t† Voltage
AC 250V 125V 32V (ohms) AC Drop‡

AGC-1/20 250V 35A 10000A - 4.500 0.00773 0.67
AGC-1/16 250V 35A 10000A - 29.000 0.000181 10.41
AGC-1/10 250V 35A 10000A - 12.565 0.000787 6.00
AGC-1/8 250V 35A 10000A - 6.800 0.00131 4.67
AGC-3/16 250V 35A 10000A - 4.900 0.00637 4.12
AGC-2/10 250V 35A 10000A - 3.360 0.00435 4.51
AGC-1/4 250V 35A 10000A - 2.300 0.0148 0.89
AGC-3/10 250V 35A 10000A - 1.670 0.0208 2.88
AGC-3/8 250V 35A 10000A - 1.203 0.0321 4.59
AGC-1/2 250V 35A 10000A - 0.615 0.269 0.59
AGC-3/4 250V 35A 10000A - 0.312 0.815 0.37
AGC-1 250V 35A 10000A - 0.190 1.615 0.31
AGC-1-1/4 250V 100A 10000A - 0.145 0.018 0.35
AGC-1-1/2 250V 100A 10000A - 0.115 0.0149 0.27
AGC-2 250V 100A 10000A - 0.078 0.00509 0.28
AGC-2-1/4 250V 100A 10000A - 0.067 0.00588 0.26
AGC-2-1/2 250V 100A 10000A - 0.057 0.00879 0.31
AGC-3 250V 100A 10000A - 0.045 0.0167 0.25
AGC-4 250V 200A 10000A - 0.030 0.0305 0.22
AGC-5 250V 200A 10000A - 0.024 0.045 0.23
AGC-6 250V 200A 10000A - 0.020 0.071 0.23
AGC-7 250V 200A 10000A - 0.017 0.105 0.23
AGC-7-1/2 250V 200A 10000A - 0.0146 - -
AGC-8 250V 200A 10000A - 0.014 0.152 0.19
AGC-9 250V 200A 10000A - 0.012 0.21 0.18
AGC-10 250V 200A 10000A - 0.008 0.492 0.20
AGC-12 32V - - 1000A 0.0070 - -
AGC-14 32V - - 1000A 0.0062 - -
AGC-15 32V - - 1000A 0.006 0.566 0.14
AGC-20 32V - - 1000A 0.004 1.438 0.12
AGC-25 32V - - 1000A 0.003 2.109 0.11
AGC-30 32V - - 1000A 0.002 3.807 0.12
AGC-35 32V - - 70A 0.0014 - -
AGC-40 32V - - 80A 0.0019 - -

** DC Cold Resistance (Measured at ≤10% of rated current)
† Typical Melting I2t (A2Sec) (I2t was measured at listed interrupting rating and rated voltage.)
‡ Typical Voltage Drop (Voltage drop was measured at 25°C ambient temperature at rated current)

1/4" x 1-1/4" Fuses
AGC Series, Fast Acting, Glass Tube

RoHS
2002/95/EC
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 To Order Visit omega.com/kt011_series for Pricing and Details
 Model No. Description
 KT011409 Thermostat, NC—open on rise, 32 to 140°F
 KT011419 Thermostat, NO—close on rise, 32 to 140°F
 KT011469 Thermostat, NC—open on rise, 0 to 60°C
 KT011479 Thermostat, NO—close on rise, 0 to 60°C

Thermostat “NC”  
(Normally Closed):
Thermostat opens at temperature. 
Comes with a RED temperature dial.
Thermostat “NO”  
(Normally Open):
Thermostat closes at temperature 
rise. Comes with a BLUE 
temperature dial.

Specifications
Sensor Element: Thermostatic bi-metal
Maximum Tolerance: ±7°F (4K)
Switching Difference (Hysteresis): 
12.6°F ±5.4°F (7°C ±3K)
Service Life: 100,000 cycles
Switching Capacity (Max Load):  
15 A resistive/2 A inductive @ 120 Vac 
10 A resistive/2 A inductive @ 250 Vac 
DC 30W
Minimum Load: 20 mA (all voltages)
Connections: 2-pole terminal for AWG 
14 max [2.5 mm² (0.10 in²)]
Mounting: Clip for 35 mm (1.4") DIN rail 
(EN 50022)
Dimensions: 60 H x 33 W x 43 mm D 
(2.4 x 1.3 x 1.7")
Housing: Plastic, UL94V-0
Weight: 40 g (1.4 oz)
Protection Type: NEMA 2 (IP20)
Operating Temperature: -45 to 70°C 
(-49 to 158°F)
Storage Temperature: -45 to 70°C 
(-49 to 158°F)

Note: Specifications are subject to change 
without notice. Suitability of this product for its 
intended use and any associated risks must 
be determined by the end customer/buyer in 
its final application.

KT011 Series

� Compact Design
� Wide Adjustment Range
� Available with °C or °F Scale
� Color Coded  

Temperature Dials
� DIN Rail Mountable

Comes complete with operator’s manual.
Ordering Examples: KT011409, thermostat, NC—open on rise, 32 to 140°F.
KT011479, thermostat, NO—close on rise, 0 to 60°C.

°C

43 (1.7)

33 (1.3)

60
 (

2.
4)

Dimensions: 
mm (inch)

Wiring examples

KT011479  
shown actual size.

(NC) (NO) (NO)

KT011469  
shown actual size.

OMEGA
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Type Q/QRL  (Quencharc ) Arc Suppressor/Snubber Network

Specifications

Radial  Metallized Polyester RC Network for Transient Suppression

Highlights
 Noise and arc suppression
  RC Snubber Network
Relay contact protection
Noise reduction on controllers and drives
EMI/RFI reduction
Type QRL - UL/CSA verison
Other ratings available by special request

   Coated with flame retardant epoxy

Capacitance Range: 
 Voltage Range: 

Capacitance Tolerance:
Resistor Tolerance:

Resistor Values:
  Operating Temperature Range :

Construction:
Dielectric Withstand Voltage:

DC Life Test:

Long Term Stability:

0.10 μF, 0.05 μF, 1.0 μF
200 Vdc/125 Vac, 60 Hz and 600 Vdc/250 Vac, 60 Hz  
±20%
±10%
22, 47, 100, 150, 220 ohms
–55 ºC to +85 ºC at full rated voltage
Metallized polyester in series with a carbon composition resistor         
1.6 x DC rated voltage @ +25 ºC
125% of rated voltage for a period of 500 hours at 85 ºC with 
capacitance change  5% and DF original limits
The capacitance shall not change more than 2% when stored 
at ambient temperature and humidity for a period of two years 
or less.

Resistor Inches Millimeters

Catalog Cap Ohms L T H S L T H S
Part Number (μF) Watts ±10% Max Max Max Typ. Ød Max Max Max Typ. Ød

200 Vdc / 125 Vac
504M02QA100 0.50 1/2 100 1.08 0.37 0.64 0.82 0.032 27.4 9.4 16.3 20.8 0.8
504M02QA220 0.50 1/2 220 1.08 0.37 0.64 0.82 0.032 27.4 9.4 16.3 20.8 0.8
105M02QB47 1.00 1/2 47 1.45 0.39 0.66 1.20 0.032 36.8 9.9 16.8 30.5 0.8

600 Vdc / 250 Vac
104M06QC22 0.10 1/2 22 1.08 0.39 0.66 0.82 0.032 27.4 9.9 16.8 20.8 0.8
104M06QC47 0.10 1/2 47 1.08 0.39 0.66 0.82 0.032 27.4 9.9 16.8 20.8 0.8
104M06QC100 0.10 1/2 100 1.08 0.39 0.66 0.82 0.032 27.4 9.9 16.8 20.8 0.8
104M06QC150 0.10 1/2 150 1.08 0.39 0.66 0.82 0.032 27.4 9.9 16.8 20.8 0.8

UL/CSA Recognized Across-the-Line Application     Type QRL 125 Vac    Complies with UL1414/CSA-C22.2 No. 1)
104MACQRL150 0.10 1/2 150 1.08 0.44 0.66 0.82 0.032 27.4 11.2 16.8 20.8 0.8

Type QRL:  UL File No. E33628, CSA File No. LR32208
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SPECIFICATION

MDR-60-5 MDR-60-12 MDR-60-24 MDR-60-48MODEL

DC VOLTAGE

RATED CURRENT

CURRENT RANGE

RATED POWER

OUTPUT VOLTAGE ADJ. RANGE

LINE REGULATION

LOAD REGULATION

SETUP, RISE TIME Note.5

HOLD UP TIME (Typ.)

VOLTAGE RANGE

FREQUENCY RANGE

EFFICIENCY (Typ.)

AC CURRENT (Typ.)
INPUT

INRUSH CURRENT (Typ.)

SAFETY STANDARDS

WORKING HUMIDITY

WORKING TEMP.

STORAGE TEMP., HUMIDITY

TEMP. COEFFICIENT

VIBRATION

MTBF

DIMENSIONOTHERS

NOTE

PACKING

OVERLOAD

OVER VOLTAGE

5V 12V 24V 48V

10A 5A 2.5A 1.25A

0 ~ 10A 0 ~ 5A 0 ~ 2.5A 0 ~ 1.25A

50W 60W 60W 60W

80mVp-p 120mVp-p 150mVp-p

24 ~ 30V

200mVp-p

48 ~ 56V

±2.0% ±1.0% ±1.0% ±1.0%

12 ~ 15V5 ~ 6V

±1.0% ±1.0% ±1.0% ±1.0%

±1.5% ±1.0% ±1.0% ±1.0%

500ms, 30ms/230VAC          500ms, 30ms/115VAC at full load

50ms/230VAC          20ms/115VAC at full load

85 ~ 264VAC          120 ~ 370VDC

47 ~ 63Hz

78% 86% 88% 87%

1.8A/115VAC          1A/230VAC

COLD START 30A/115VAC          60A/230VAC

105 ~ 150% rated output power

Protection type : Constant current limiting, recovers automatically after fault condition is removed

6.25 ~ 7.25V

Protection type : Shut down o/p voltage, re-power on to recover

15.6 ~ 18V 31.2 ~ 36V 57.6 ~ 64.8V

-20 ~ +70 (Refer to "Derating Curve")℃

20 ~ 90% RH non-condensing

-40 ~ +85 , 10 ~ 95% RH℃

± ℃ ℃0.03%/ (0 ~ 50 )

Component : 10 ~ 500Hz, 2G 10min./1cycle, period for 60min. each along X, Y, Z axes ; Mounting : Compliance to IEC60068-2-6

299.2K hrs min.      MIL-HDBK-217F (25 )℃

�� ��� ����	
�
�� �� ��
������ 	
�����
� ��
 	
����
� �� ������ ������ ���
� ���� ��� �� �� �	��
�� �
	�
�����
�℃

��  ����
 ! ����
 ��
 	
����
� �� ��"#$ �� ����%���& �� ����' � ��( �%���
� ����)%��
 �
�	����
� %��& � ����� ! *+�� ������
� ����������
�� ���
����
 , ������
� �
� �� ���
����
� ���
 �
'������� ��� ���� �
'��������
*� �&
 ��%
� ������ �� ������
�
� � ��	���
�� %&��& %��� �
 �������
� ���� � ����� 
-���	
��� �&
 ����� 
-���	
�� 	��� �
 �
)������	
� �&�� �� ����� 	

��
."� ���
���/
��

�� 0
�'�& �� �
� �� ��	
 �� 	
����
� �� ����� ���� ������ ������' �1�22 �&
 ��%
� ������ 	�� �
�� �� ����
��
 �� �&
 �
� �� ��	
�

File Name:MDR-60-SPEC   2013-11-26

UL508, UL60950-1, TUV EN60950-1 approved

60W Single Output Industrial DIN Rail Power Supply MDR-60 ser ies

RIPPLE & NOISE (max.) Note.2

VOLTAGE TOLERANCE Note.3

ENVIRONMENT

PROTECTION

SAFETY &

EMC
(Note 4)

WITHSTAND VOLTAGE

ISOLATION RESISTANCE
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40*90*100mm (W*H*D)

0.33Kg; 42pcs/14.8Kg/0.82CUFT

..

LEAKAGE CURRENT <1mA / 240VAC

I/P-O/P:3KVAC     I/P-FG:2KVAC     O/P-FG:0.5KVAC

I/P-O/P, I/P-FG, O/P-FG:>100M Ohms / 500VDC / 25 / 70% RH℃

FUNCTION DC OK SIGNAL Relay contact rating(max.): 30V/1A resistive

Compliance to EN55011, EN55022 (CISPR22), EN61204-3 Class B, EN61000-3-2,-3

Compliance to EN61000-4-2, 3, 4, 5, 6, 8, 11, EN55024, EN61000-6-2, EN61204-3, heavy industry level, criteria AEMC IMMUNITY

EMC EMISSION



Mechanical Specification

File Name:MDR-60-SPEC   2013-11-26

Block Diagram

DC OK Relay Contact

-20 0 10 20 30 45 55 60 70 (VERTICAL)

20

40

50

60

80

100

AMBIENT TEMPERATURE ( )℃

L
O

A
D

 (
%

)

CIRCUIT

DETECTION

O.L.P.

EMI

FILTER

RECTIFIERS

&

FILTER

POWER

SWITCHING
FILTER

&

RECTIFIERS
+V

DC OK

-V
I/P

CONTROL

O.V.P.

O.C.P.

Output Derating VS Input Voltage

INPUT VOLTAGE (VAC) 60Hz

85 10095 120115 160140 200180 240220 264

L
O

A
D

 (
%

)

90

100

80

70

60

50

40

Derating Curve

+

Install DIN rail TS35/7.5 or TS35/15

35

+V +V

9
0

40

-V -V

N L

DC OK

+V ADJ

5 5 5 5 5

7.57.5

100

fosc : 60KHz

12V,24V,48V

5V

Case No.962A Unit:mm

DC OK

Contact Close PSU turns on / DC OK.

PSU turns off / DC Fail.

30V/1A resistive load.

Contact Open

Contact Ratings (max.)

FG

60W Single Output Industrial DIN Rail Power Supply MDR-60 ser ies



SPECIFICATION

DR-120-12 DR-120-24 DR-120-48MODEL

DC VOLTAGE

RATED CURRENT

CURRENT RANGE

RATED POWER

OUTPUT VOLTAGE ADJ. RANGE

LINE REGULATION

LOAD REGULATION

SETUP, RISE TIME

HOLD UP TIME (Typ.)

VOLTAGE RANGE

FREQUENCY RANGE

EFFICIENCY (Typ.)
INPUT

INRUSH CURRENT (Typ.)

LEAKAGE CURRENT

OVER TEMPERATURE

SAFETY STANDARDS

SAFETY &

WORKING TEMP.

WORKING HUMIDITY

STORAGE TEMP., HUMIDITY

TEMP. COEFFICIENT

VIBRATION

MTBF

DIMENSIONOTHERS

NOTE

PACKING

OVERLOAD

OVER VOLTAGE

AC CURRENT (Typ.)

12V 24V 48V

10A 5A 2.5A

0 ~ 10A 0 ~ 5A 0 ~ 2.5A

120W 120W 120W

80mVp-p 80mVp-p 100mVp-p

12 ~ 14V 24 ~ 28V 48 ~ 53V

2.0% 1.0% 1.0%

0.5% 0.5% 0.5%

1.0% 1.0% 1.0%

88 ~ 132VAC/176 ~ 264VAC by switch 248 ~ 370VDC

47 ~ 63Hz

80% 84% 85%

29 ~ 33V

90 5 (TSW1) 90 5 (TSW1)

58 ~ 65V

2.6A/115VAC 1.6A/230VAC

COLD START 20A/115VAC 40A/230VAC

<3.5mA / 240VAC

105 ~ 150% rated output power

15 ~ 16.5V

Protection type : Constant current limiting, recovers automatically after fault condition is removed

Protection type : Shut down o/p voltage, re-power on to recover

85 5 (TSW1)

Protection type : Shut down o/p voltage, recovers automatically after temperature goes down

-10 ~ +60 (Refer to "Derating Curve")

20 ~ 90% RH non-condensing

-20 ~ +85 , 10 ~ 95% RH

0.03%/ (0 ~ 50

10 ~ 500Hz, 2G 10min./1cycle, 60min. each along X, Y, Z axes; Mounting: Compliance to IEC60068-2-6

136.8Khrs min. MIL-HDBK-217F (25 )

65.5*125.2*100mm (W*H*D)

0.79Kg; 20pcs/16.5Kg/1.29CUFT
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File Name:DR-120-SPEC 2011-06-17

UL508, TUV EN60950-1 approvedUL60950-1,

Compliance to EN55011,EN55022 (CISPR22) Class B, EN61000-3-2,-3

Compliance to EN61000-4-2,3,4,5,6,8,11, EN55024, EN61000-6-2 (EN50082-2), heavy industry level, criteria A

120W Single Output Industrial DIN RAIL Power Supply DR-120 ser ies
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ENVIRONMENT

PROTECTION

EMC
(Note 4)

WITHSTAND VOLTAGE

ISOLATION RESISTANCE

I/P-O/P:3KVAC I/P-FG:1.5KVAC O/P-FG:0.5KVAC

I/P-O/P, I/P-FG, O/P-FG:100M Ohms / 500VDC / 25 / 70% RH

500ms, 70ms 500ms, 70ms/230VAC /115VAC at full load

36ms 32ms/230VAC /115VAC at full load

RIPPLE & NOISE (max.) Note.2

VOLTAGE TOLERANCE Note.3

EMC IMMUNITY

EMC EMISSION



File Name:DR-120-SPEC 2011-06-17

Case No. 921A Unit:mm

INPUT VOLTAGE (V) 60Hz
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Mechanical Specification

Static Characteristics (24V)

120W Single Output Industrial DIN RAIL Power Supply DR-120 ser ies

Derating Curve

Block Diagram fosc : 55KHz
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FG
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Terminal Pin No. Assignment (TB2)
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FG
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SPECIFICATION

DRP-240-24 DRP-240-48MODEL

DC VOLTAGE

RATED CURRENT

CURRENT RANGE

RATED POWER

OUTPUT VOLTAGE ADJ. RANGE

LINE REGULATION

LOAD REGULATION

SETUP, RISE TIME

HOLD UP TIME (Typ.)

VOLTAGE RANGE Note.5

FREQUENCY RANGE

EFFICIENCY (Typ.)INPUT

INRUSH CURRENT (Typ.)

LEAKAGE CURRENT

OVER TEMPERATURE

SAFETY STANDARDS

SAFETY &

WORKING TEMP.

WORKING HUMIDITY

STORAGE TEMP., HUMIDITY

TEMP. COEFFICIENT

VIBRATION

MTBF

DIMENSIONOTHERS

NOTE

PACKING

OVERLOAD

OVER VOLTAGE

AC CURRENT (Typ.)

24V 48V

10A 5A

0 ~ 10A 0 ~ 5A

240W 240W

80mVp-p 150mVp-p

24 ~ 28V 48 ~ 53V

1.0%

0.5% 0.5%

1.0%

1.0%

1.0%

85 ~ 264VAC 120 ~ 370VDC

47 ~ 63Hz

84% 85%

54 ~ 60V

2.8A/115VAC 1.4A/230VAC

COLD START 27A/115VAC 45A/230VAC

<3.5mA / 240VAC

105 ~ 150% rated output power

30 ~ 36V

Protection type : Constant current limiting, recovers automatically after fault condition is removed

Protection type : Shut down o/p voltage, re-power on to recover

100 5 (TSW1)detect on heat sink of power transistor

Protection type : Shut down o/p voltage, recovers automatically after temperature goes down

-10 ~ +70 (Refer to "Derating Curve")

20 ~ 90% RH non-condensing

-20 ~ +85 , 10 ~ 95% RH

0.03%/ (0 ~ 50

10 ~ 500Hz, 2G 10min./1cycle, 60min. each along X, Y, Z axes; Mounting: Compliance to IEC60068-2-6

289.9Khrs min. MIL-HDBK-217F (25 )

125.5*125.2*100mm (W*H*D)

1.2Kg; 12pcs/15.5Kg/1.29CUFT
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File Name:DRP-240-SPEC 2011-06-17

UL508, TUV EN60950-1 approvedUL60950-1,

Compliance to EN55011,EN55022 (CISPR22) Class B, EN61000-3-2,-3

Compliance to EN61000-4-2,3,4,5,6,8,11, EN55024, EN61000-6-2 (EN50082-2), heavy industry level, criteria A

240W Single Output Industrial DIN RAIL Power Supply DRP-240 ser ies
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ENVIRONMENT

PROTECTION

EMC
(Note 4)

WITHSTAND VOLTAGE

ISOLATION RESISTANCE

I/P-O/P:3KVAC I/P-FG:1.5KVAC O/P-FG:0.5KVAC

I/P-O/P, I/P-FG, O/P-FG:100M Ohms/500VDC

800ms, 40ms 00ms, 40ms/230VAC 8 /115VAC at full load

24ms ms/230VAC 24 /115VAC at full load

RIPPLE & NOISE (max.) Note.2

VOLTAGE TOLERANCE Note.3

POWER FACTOR (Typ.) 0.96/230VAC 0.99/115VAC at full load

EMC IMMUNITY

EMC EMISSION



File Name:DRP-240-SPEC 2011-06-17

Case No. 922A Unit:mm

INPUT VOLTAGE (V) 60Hz

L
O

A
D

(%
)

AMBIENT TEMPERATURE ( )

L
O

A
D

(%
)

-10 0 10 20 30 40 50 55 60 70

Vin: 230VAC
110VAC--

20

40

60

80

100

100

40

85 110

50

60

70

80

155135 230 264

90

100

(VERTICAL)

Mechanical Specification

Output derating VS input voltage

240W Single Output Industrial DIN RAIL Power Supply DRP-240 ser ies

110VAC

230VAC

Derating Curve

Block Diagram fosc : 100KHz

PWM & PFC CIRCUIT

DETECTIONO.L.P.

EMI FILTER

RECTIFIERS
CIRCUIT

POWER

SWITCHING
FILTER

&

RECTIFIERS +V

-V
I/P

FG

CONTROL
O.V.P.

&
PFC

CURRENT

CONSTANT

LIMITING &

O.T.P.

Terminal Pin Number Assignment (TB1)

Terminal Pin Number Assignment (TB2)

Pin No.

Pin No.

1

1,2

2

3,4

3

Assignment

Assignment

FG

AC/L

AC/N

DC OUTPUT +V

DC OUTPUT -V

ADMISSIBLE DIN-RAIL: TS35/7.5 OR TS35/15

35

+V ADJ.

125.5

1
2

5
.2

100

TB2

3

TB1 LED

2 1 1234



L-Series
AC or DC
Miniature Molded Case
Circuit Breakers

AC Version Current/ Voltage Rating

DC Version Current/ Voltage Rating

Calibration Temperature

Operating Temperature

Storage Temperature

Terminal Size Acceptability

and Torque

Terminal Protection Degree

Electrical Life

Mechanical Life

Wire Connection

0.2-63A/240VAC, 0.2-32A/480Y/277VAC*

0.2-63A/125/250VDC

40°C (104°F)

-25° to 60°C (-13° to 140°F)

-25° to 75°C (-13° to 167°F)

14-3 AWG: 17.5 lb-in. (2.0 Nm)

18-16 AWG: 25 lb-in. (2.8 Nm)

IP20

6000 cycles on/off

100000 cycles on/off

copper wire only 60/75°C

UL489 Listed
Circuit Breakers

• Available in AC and DC models
• DIN Rail Mounted
• 17.5mm width
• Thermal Magnetic
• 240V, 480Y/277V AC, 50/60Hz
• 125VDC (1 pole); 250VDC (2pole)
• 10kA Short Circuit
Interrupting Capacity
• Positive Trip indicator
(Green - off/tripped, Red - on)
• HACR Type 40°C
• Line/Load reversible

LISTED

Ac - shor t  circuit  iNterruptiNg rA tiNg

No.
Poles Type 0.2-32A 33-63A

1 AC 10kA@120, 240, 277V 10kA@120, 240V

2-4 AC 10kA@120, 240V, 480Y/277V 10kA@120, 240V

Dc - shor t  circuit  iNterruptiNg rA tiNg

No.
Poles Type 0.2-32A 33-63A

1 DC 10kA@125V 10kA@125V

2 DC 10kA@250V 10kA@250V

E305318
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*One device dual voltage ratings.
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Warning!
This information should only be used as a selection guide. The use of a Miniature Circuit
Breaker in an application with a certain Trip-Characteristic always requires prototype
testing! It is the responsibility of the circuit design engineer to select the appropriate
Miniature Circuit Breaker for his specific application.

*The value of each characteristic is shown vertically beneath its corresponding heading.

Characteristic Trip Boundaries

Trip-Characteristics* Type Applications

C-Characteristics

D-Characteristics

Thermal Trip

Lighting

Control
Circuits

Wiring
Protection

Business
Equipment

Appliances

Transformers

Power
Supplies

Heaters
Must not

Trip>100ms
Must Trip

<1hr
Must not

Trip>100ms
Must Trip
at 100ms

Magnetic Trip

Low
Inrush

High
Inrush

Motors
Reactive

Load

1.05xRC 1.3xRC 5xRC 10xRC

1.05xRC 1.3xRC 10xRC 16xRC

1.05xRC 1.3xRC 5xRC 10xRC

1.05xRC 1.3xRC 10xRC 16xRC

AC

AC

DC

DC

14.5mm (0.57 in.)

69
m

m
 (

2.
72

 in
.)

45
m

m
 (

1.
77

 in
.)

10
9m

m
 (

4.
29

 in
.)

17.5mm (0.69 in.)

6.5mm
(0.26 in.) 44mm (1.73 in.)

60mm (2.36 in.)

35mm (1.38 in.)

52.5mm (2.07 in.)

14.5mm (0.57 in.)

69
m

m
 (

2.
72

 in
.)

10
9m

m
 (

4.
29

 in
.)

17.5mm (0.69 in.)

35mm (1.38 in.)

14.5mm (0.57 in.)

69
m

m
 (

2.
72

 in
.)

10
9m

m
 (

4.
29

 in
.)

17.5mm (0.69 in.)

2
10-3

4x10-3

4x10-2

10-1

0.4

1

4

10

1

4

10

40
60

10-2

3 4 6 8 101620

Multiple of Rated Current

Se
co

nd
s

Ti
m

e 
t

M
in

ut
es

CC DDC D

Time
versus
Current Trip Curve
For the exact trip curve,
please refer to page 56.

1 pole 2 pole 3 pole

Dimensions in mm
side view
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For ring tongue terminal version, replace “U” with “R” in part number. For example 1CR20L instead of 1CU20L. A
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Rated    Type/
Current    Cat. No.
0.2A       1CU02L
0.5A       1CU05L
1.0A       1CU1L
1.6A       1CU1.6L
2.0A       1CU2L
3.0A       1CU3L
4.0A       1CU4L
5.0A       1CU5L
6.0A       1CU6L
8.0A       1CU8L
10A    1CU10L
12A    1CU12L
13A    1CU13L
15A    1CU15L
16A    1CU16L
20A    1CU20L
25A 1CU25L
30A 1CU30L
32A    1CU32L
40A    1CU40L
50A    1CU50L
60A    1CU60L
63A    1CU63L

One Pole

AC C-Trip
Characteristics

Rated    Type/
Current    Cat. No.
0.2A       2CU02L
0.5A       2CU05L
1.0A       2CU1L
1.6A       2CU1.6L
2.0A       2CU2L
3.0A       2CU3L
4.0A       2CU4L
5.0A       2CU5L
6.0A       2CU6L
8.0A       2CU8L
10A    2CU10L
12A    2CU12L
13A    2CU13L
15A    2CU15L
16A    2CU16L
20A    2CU20L
25A 2CU25L
30A 2CU30L
32A    2CU32L
40A    2CU40L
50A    2CU50L
60A    2CU60L
63A    2CU63L

Rated    Type/
Current    Cat. No.
0.2A       3CU02L
0.5A       3CU05L
1.0A       3CU1L
1.6A       3CU1.6L
2.0A       3CU2L
3.0A       3CU3L
4.0A       3CU4L
5.0A       3CU5L
6.0A       3CU6L
8.0A       3CU8L
10A    3CU10L
12A    3CU12L
13A    3CU13L
15A    3CU15L
16A    3CU16L
20A    3CU20L
25A 3CU25L
30A 3CU30L
32A    3CU32L
40A    3CU40L
50A    3CU50L
60A    3CU60L
63A    3CU63L

Two Pole

Three Pole

Application Examples:
Low inrush motors, resistive loads, wiring
protection, receptacles, lighting, and
control  circuit applications. Relatively
short thermal trip delay and medium
magnetic trip point. 

Standard Pack: 12

Weight: 1.7kg (3.74 lb.)

Standard Pack: 6

Weight: 1.7kg (3.74 lb.)

Standard Pack: 4

Weight: 1.7kg (3.74 lb.)

LISTED
E305318

Four Pole
Please contact

Altech.
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EUROPE
Basingstoke, UK 01256 812812

AUSTRALIA
Queenstown, Australia 61-8-8240-2244

CANADA
Guelph, Ontario (519) 822-2960

St. Laurent, Quebec (514) 343-9010
USA

Cheektowaga, NY (716) 630-7030 ©

www.hammondmfg.com

L.V. Chassis Mount - Quick Connect (186/187 Series)

LOW VOLTAGE  - OPEN STYLE
CHASSIS MOUNT

Choice of two primaries: Single Primary 115VAC or Dual Primary 115/230 VAC.•
Either series operates on 50/60 Hz.•
Combination solder or quick connect terminals.•
Split bobbin construction eliminates need for electrostatic shield.•
Hi-pot tested to 2 KV RMS.•
Economical open style, channel frame - chassis mount design•
CSA certified & U  recognized•

Transformer Schematics
Dual Primary (186 Series)
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Figure 6B Figure 6D

VA
Size

Dimensions (Inches)

Length
(A)

Depth
(Not Including 

Terminals) 
(B)

Height
(C)

Mtg.
Centers 

(D)

Depth
To Terminal

(E)
2.34 - 2.50 2.06 1.06 1.18 1.75 1.435
5.60 - 6.40 2.37 1.25 1.37 2.00 1.625
12 - 12.8 2.81 1.37 1.62 2.37 1.725
30 - 32 3.25 1.68 1.93 2.81 2.055
50 - 60 3.68 1.81 2.25 3.12 2.185
96 - 102 4.03 2.25 2.56 3.50 2.625
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D 2
3

8

5

6

7

E

1

TERM 5-TERM 7-TERM 8: XXVCT XXXA DATE

TERM 3-TERM 4: 115V  50/60Hz

186BXX

TERM 1-TERM 2: 115V JSXXXX.

3/16" Dia.

ED

E207860

TERM 6-TERM 8-TERM 10: XXVCT XXA DATE

TERM 4-TERM 5: 115V  50/60Hz

186DXX

TERM 1-TERM 2: 115V JSXXXX

3/16" Dia.

ED

E207860
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L.V. Chassis Mount - Quick Connect (186/187 Series)

VA
Size

Dimensions (Inches)

Length
(A)

Depth
(Not Including 

Terminals) 
(B)

Height
(C)

Mtg.
Centers 

(D)

Depth
To Terminal

(E)
2.34 - 2.50 2.06 1.06 1.18 1.75 1.435
5.6 - 6.4 2.37 1.25 1.37 2.00 1.625

12.0 - 12.8 2.81 1.37 1.62 2.37 1.725
30 - 32 3.25 1.68 1.93 2.81 2.055
50 - 60 3.68 1.81 2.25 3.12 2.185
96 - 102 4.03 2.25 2.56 3.50 2.625

3
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PRI SEC
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PRI SEC
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PRI SEC

Transformer Schematics
Single Primary (187 Series)

Figure 7A Figure 7B

Figure 7D
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TERM 4-TERM 5-TERM 6: XXVCT XXA DATE
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TERM 1-TERM 3: 115V  50/60Hz

JSXXXX
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E207860
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Part Number
Single

Primary
115VAC

Fig.

Part Number
Dual

Primary
115/230VAC

Fig.

Secondary (RMS)
VA

RatingVAC Current
(Amps)

187A10 7A NOT AVAILABLE - 10V  C.T. 0.25 2.5
187B10 7B 186B10 6B 10V  C.T. 0.60 6.0
187C10 7B 186C10 6B 10V  C.T. 1.20 12.0
187D10 7D 186D10 6D 10V  C.T. 3.00 30.0
187E10 7D 186E10 6D 10V  C.T. 5.00 50.0
187F10 7D 186F10 6D 10V  C.T. 10.00 100.0
187A12 7A NOT AVAILABLE - 12.6V  C.T. 0.19 2.5
187B12 7B 186B12 6B 12.6V  C.T. 0.50 6.3
187C12 7B 186C12 6B 12.6V  C.T. 1.00 12.6
187D12 7D 186D12 6D 12.6V  C.T. 2.50 31.5
187E12 7D 186E12 6D 12.6V  C.T. 4.00 50.4
187F12 7D 186F12 6D 12.6V  C.T. 8.00 100.8
187A16 7A NOT AVAILABLE - 16V  C.T. 0.15 2.4
187B16 7B 186B16 6B 16V  C.T. 0.40 6.4
187C16 7B 186C16 6B 16V  C.T. 0.80 12.8
187D16 7D 186D16 6D 16V  C.T. 2.00 32.0
187E16 7D 186E16 6D 16V  C.T. 3.50 56.0
187F16 7D 186F16 6D 16V  C.T. 6.25 100.0
187A20 7A NOT AVAILABLE - 20V  C.T. 0.12 2.4
187B20 7B 186B20 6B 20V  C.T. 0.30 6.0
187C20 7B 186C20 6B 20V  C.T. 0.60 12.0
187D20 7D 186D20 6D 20V  C.T. 1.50 30.0
187E20 7D 186E20 6D 20V  C.T. 2.80 56.0
187F20 7D 186F20 6D 20V  C.T. 5.00 100.0
187A24 7A NOT AVAILABLE - 24V  C.T. 0.10 2.4
187B24 7B 186B24 6B 24V  C.T. 0.25 6.0
187C24 7B 186C24 6B 24V  C.T. 0.50 12.0
187D24 7D 186D24 6D 24V  C.T. 1.25 30.0
187E24 7D 186E24 6D 24V  C.T. 2.40 57.6
187F24 7D 186F24 6D 24V  C.T. 4.00 96.0
187A28 7A NOT AVAILABLE - 28V  C.T. 0.08 2.4
187B28 7B 186B28 6B 28V  C.T. 0.20 5.6
187C28 7B 186C28 6B 28V  C.T. 0.42 12.0
187D28 7D 186D28 6D 28V  C.T. 1.07 30.0
187E28 7D 186E28 6D 28V  C.T. 2.00 56.0
187F28 7D 186F28 6D 28V  C.T. 3.57 100.0
187A36 7A NOT AVAILABLE - 36V  C.T. 0.06 2.34
187B36 7B 186B36 6B 36V  C.T. 0.17 6.12
187C36 7B 186C36 6B 36V  C.T. 0.35 12.6
187D36 7D 186D36 6D 36V  C.T. 0.85 30.6
187E36 7D 186E36 6D 36V  C.T. 1.50 54.0
187F36 7D 186F36 6D 36V  C.T. 2.80 100.8
187A48 7A NOT AVAILABLE - 48V  C.T. 0.05 2.4
187B48 7B 186B48 6B 48V  C.T. 0.12 6.0
187C48 7B 186C48 6B 48V  C.T. 0.25 12.0
187D48 7D 186D48 6D 48V  C.T. 0.62 30.0
187E48 7D 186E48 6D 48V  C.T. 1.20 57.6
187F48 7D 186F48 6D 48V  C.T. 2.00 96.0
187A56 7A NOT AVAILABLE - 56V  C.T. 0.04 2.5
187B56 7B 186B56 6B 56V  C.T. 0.11 6.16
187C56 7B 186C56 6B 56V  C.T. 0.21 12.3
187D56 7D 186D56 6D 56V  C.T. 0.53 30.0
187E56 7D 186E56 6D 56V  C.T. 1.00 56.0
187F56 7D 186F56 6D 56V  C.T. 1.80 100.8

187A120 7A NOT AVAILABLE - 120V  C.T. 0.02 2.4
187B120 7B 186B120 6B 120V  C.T. 0.05 6.0
187C120 7B 186C120 6B 120V  C.T. 0.10 12.0
187D120 7D 186D120 6D 120V  C.T. 0.25 30.0
187E120 7D 186E120 6D 120V  C.T. 0.50 60.0
187F120 7D 186F120 6D 120V  C.T. 0.85 102.0

L.V. Chassis Mount - Quick Connect (186/187 Series)
Power
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450 SERIES HEAVY DUTY POWER RELAY

1 of 6

Optional Polycarbonate Protective Cover
Optional LED - Coil Power Indication

Class F (155°C) Insulation System  

10,000,000 Cycles Mechanical and 100,000 Cycles Electrical

   - 40 Amps @ 277 VAC - 50 Amps @ 240VAC
   - 40 Amps @ 28  VDC - 50 Amps @ 28VDC  

Max. Rating: 40 Amps or 50 Amps

Standard Base with DIN Rail and Panel Mount Option
UL Standard 60947-1 (UL 508) Qualified 

Dropout Voltage
Insulation Resistance

INPUT CHARACTERISTICS
6, 12, 24, 120, 208, 220, 240, 277, 480VAC

6, 12, 24, 48, 110/125, 250VDCRated Voltage

Operating Range AC: 85% to 110% of Rated Voltage
DC: 80% to 110% of Rated Voltage

1000 MΩ @ 500VDC

10% of Rated Voltage

*Tungsten Contacts Also Available*Additional Coil Voltages Available Upon Request

Nominal Voltage Power Consumption Coil Resistance
6 VAC 0.85Ω

12VAC 2.85Ω

24VAC 12Ω

120VAC 290Ω

208VAC 850Ω

220VAC 1040Ω

240VAC 1200Ω

277VAC 1500Ω

480VAC 4500Ω

6VDC 18Ω
12VDC 70Ω
24VDC 290Ω
48VDC 1200Ω

110/125VDC 6000Ω
250VDC 34000Ω

~2W

COIL CHARACTERISTICS

~10VA

Insulation System
Mechanical Life

Electrical Life
Operate Time
Release Time

Between coil and contact 2200VAC
Between poles 2200VAC

Between contacts 1500VAC
AC Coil -55°C to 70°C
DC Coil -55°C to 105°C

Connection
Weight

Listed wire connectors required for UL Listed Installations

GENERAL CHARACTERISTICS
Class F  (155°C)

10,000,000 operations

100,000 operations

20ms

15ms

Dielectric

Ambient Temperature

227-311 g

Contact Material:
40A 50A

40A @ 277VAC 50/60Hz
20A @ 600VAC 50/60Hz 50A @ 240VAC 50/60Hz
30A @ 120VAC (Ballast) 10A @ 600VAC 50/60Hz
15A @ 240VAC (Ballast)

DC Rating: 40A @ 28VDC 50A @ 28VDC
20A @ 125VDC 20A @ 125VDC
4A @ 250VDC 4A @ 250VDC
1A @ 500VDC 2A @ 500VDC

Minimum Load Rating: 100mA @ 12 VAC/DC (min.) 100mA @ 12 VAC/DC (min.)

Auxiliary Switch Rating: 10A @ 125/250VAC 10A @ 125/250VAC

Pilot Duty: A300 A300

Certifications: UL/CUL Listed, UL/CUL Recognized

2HP @ 120/240VAC 50/60Hz 

AgSnO2 - Silver Tin Oxide

AC Rating:

Motor Load Rating: 2HP @ 120/240VAC 50/60Hz 

DC Rating With 
Blowout Magnet:

CONTACT CHARACTERISTICS

Configurations
XAX (SPDT) (1 Form C); XBX (DPDT) (2 Form C);

BXX (DPST) (2 Form A); HXX (SPST-NO-DM) (Form X);
XXH (SPST-NC-DB) (Form Y); XHX (SPDT-DM-DB) (Form Z)

450XBX50 120VAC
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*Optional Auxiliary Switch - (Code “90”)
*Dual Auxiliary Switch Available - (Code ”91”)

Optional Polycarbonate
Protective Cover - (Code “C”)

SPECIAL FEATURES

Optional Green
LED Indicator - (Code “L”)

Optional Coil Suppression Diode - (Code “V”)
(DC Version Only)

*Optional Quick Connect
Terminals - (Code “Q”)

Class F Insulation System

Standard Din Rail 
& Panel Mount Combination

Optional Blowout Magnet - (Code “69”)
(Not Available with XXH Contact Combination)

*Note:  Covers can not be used on relays with
Quick Connect Terminals or Auxiliary Switches



STRUTHERS-DUNN www.struthers-dunn.com
407 E. Smith Street - Suite B • Timmonsville, SC 29161 • Phone: (843) 346-4427 • Fax: (843) 346-4465 • Email: info@struthers-dunn.com

1/5/2016

450 SERIES HEAVY DUTY POWER RELAY

3 of 6

PART NUMBERING INFORMATION

WIRING DIAGRAMS

A2
(1)

A1
(2)

1 FORM Z

SPDT - DM - DB
IEC

(NEMA)

24
(6)

23
(5)

32
(8)

31
(7)

A2
(1)

A1
(2)

1 FORM Y

SPST - NC - DB
IEC

(NEMA)

32
(8)

31
(7)

A2
(1)

A1
(2)

1 FORM X

SPST - NO - DM
IEC

(NEMA)

24
(6)

23
(5)

A2
(1)

A1
(2)

2 FORM C

DPDT
IEC

(NEMA)

24
(6)

23
(5)

12
(4)

11
(3)

32
(8)

31
(7)

A2
(1)

A1
(2)

COIL SUPPRESSION DIODE

POLARITY SENSITIVE

+

-

A2
(1)

A1
(2)

1 FORM C

SPDT
IEC

(NEMA)

21
(5)

11
(3)

32
(7)

A2
(1)

A1
(2)

2 FORM A

DPDT - NO
IEC

(NEMA)

24
(6)

23
(5)

12
(4)

11
(3)

23
(6)

450     XBX      40        C 69 Q  L  V   90  120VAC
Series Part Number
Contact Combination:

XAX (SPDT) (1 Form C)
XBX (DPDT) (2 Form C)
BXX (DPST) (2 Form A)
HXX (SPST- NO-DM) (1 Form X)
XXH (SPST- NC-DB) (1 Form Y)
XHX (SPDT - DM-DB) (1 Form Z)

Contact Type :
40 Amp Silver Alloy – 40
50 Amp Silver Alloy – 50
(Tungsten Contacts Also Available)  

Enclosure:
No Cover Standard – No Code       *NOTE: Covers cannot be used on relays with
Polycarbonate Protective Cover – C  QC Terminals, Auxiliary Switches or 50A 

Relays with AC Coils.
Din-rail 

Standard Din Rail Mount Base – No Code 

Other Options:
Blowout Magnet – 69  (not available with a XXH contact combination)
¼” Quick Connect Terminals – Q
LED indicator – L        
Coil Suppression Diode  – V  (VDC version only)
Auxiliary Switch – 90 * *NOTE: Covers cannot be used on relays with QC Terminals
Dual Auxiliary Switch  - 91 * Auxiliary Switches or 50A relays with AC Coils.

Coil Voltage – Class F, 155°C
VAC – 6, 12, 24, 120, 208, 220, 240, 277, 480
VDC - 6, 12, 24, 48, 110/125, 250
(Other Coil Voltages Available Upon Request) 



STRUTHERS-DUNN www.struthers-dunn.com
407 E. Smith Street - Suite B • Timmonsville, SC 29161 • Phone: (843) 346-4427 • Fax: (843) 346-4465 • Email: info@struthers-dunn.com

1/5/2016

450 SERIES HEAVY DUTY POWER RELAY

4 of 6

OUTLINE DIMENSIONS

450HXX
(SPST-NO-DM - 1 FORM X)

450XBX
(DPDT - 2 FORM C)

450BXX
(DPST - 2 FORM A)

450XAX
(SPDT - 1 FORM C)
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Printed-circuit board connector - PC 4/ 2-STF-7,62 - 1828249
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

PCB connector, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 2, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Integrated double steel spring provides additional safety in the event of temperature and power fluctuations

 Screwable flange for superior mechanical stability

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918050474

Weight per Piece (excluding packing) 11.910 g

Custom tariff number 85366990

Country of origin Germany

Technical data

Dimensions
Length [ l ] 30.7 mm

Width [ w ] 30.46 mm

Height [ h ] 18.1 mm

Pitch 7.62 mm

https://www.phoenixcontact.com/us/products/1828249
https://www.phoenixcontact.com/us/products/1828249
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Printed-circuit board connector - PC 4/ 4-STF-7,62 - 1828265
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

PCB connector, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 4, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Integrated double steel spring provides additional safety in the event of temperature and power fluctuations

 Screwable flange for superior mechanical stability

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918050498

Weight per Piece (excluding packing) 20.370 g

Custom tariff number 85366990

Country of origin Germany

Technical data

Dimensions
Length [ l ] 30.7 mm

Width [ w ] 45.7 mm

Height [ h ] 18.1 mm

Pitch 7.62 mm

https://www.phoenixcontact.com/us/products/1828265
https://www.phoenixcontact.com/us/products/1828265
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Printed-circuit board connector - PC 4/ 6-STF-7,62 - 1828281
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

PCB connector, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 6, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Integrated double steel spring provides additional safety in the event of temperature and power fluctuations

 Screwable flange for superior mechanical stability

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918050511

Weight per Piece (excluding packing) 28.590 g

Custom tariff number 85366990

Country of origin Germany

Technical data

Dimensions
Length [ l ] 30.7 mm

Width [ w ] 60.94 mm

Height [ h ] 18.1 mm

Pitch 7.62 mm

https://www.phoenixcontact.com/us/products/1828281
https://www.phoenixcontact.com/us/products/1828281
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Header - DFK-PC 4/ 2-GF-7,62 - 1840557
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Feed-through header, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 2, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin, mounting: Direct
mounting

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Screwable flange for superior mechanical stability

 Flexible side panels enable convenient wall mounting prewired from the inside

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918111700

Weight per Piece (excluding packing) 11.050 g

Custom tariff number 85366990

Country of origin Poland

Technical data

Item properties
Brief article description Feed-through header

Range of articles DFK-PC 4/..-GF

Pitch 7.62 mm

Type of contact Male connector

https://www.phoenixcontact.com/us/products/1840557
https://www.phoenixcontact.com/us/products/1840557
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Feed-through header - DFK-PC 4/ 4-GF-7,62 - 1840573
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Feed-through header, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 4, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin, mounting: Direct
mounting

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Screwable flange for superior mechanical stability

 Flexible side panels enable convenient wall mounting prewired from the inside

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918111724

Weight per Piece (excluding packing) 18.620 g

Custom tariff number 85366990

Country of origin Poland

Technical data

Dimensions
Length [ l ] 32 mm

Width [ w ] 52.1 mm

Height [ h ] 30.5 mm

Pitch 7.62 mm

https://www.phoenixcontact.com/us/products/1840573
https://www.phoenixcontact.com/us/products/1840573
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Feed-through header - DFK-PC 4/ 6-GF-7,62 - 1840599
Please be informed that the data shown in this PDF Document is generated from our Online Catalog. Please find the complete data in the user's
documentation. Our General Terms of Use for Downloads are valid
(http://phoenixcontact.com/download)

Feed-through header, nominal current: 20 A, rated voltage (III/2): 630 V, number of positions: 6, pitch: 7.62 mm,
connection method: Screw connection with tension sleeve, color: green, contact surface: Tin, mounting: Direct
mounting

The figure shows a 5-pos. version of
the product

Why buy this product

 Well-known connection principle allows worldwide use

 Low temperature rise, thanks to maximum contact force

 Allows connection of two conductors

 Screwable flange for superior mechanical stability

 Flexible side panels enable convenient wall mounting prewired from the inside

Key Commercial Data
Packing unit 1 STK

GTIN

GTIN 4017918111748

Weight per Piece (excluding packing) 25.800 g

Custom tariff number 85366990

Country of origin Poland

Technical data

Dimensions
Length [ l ] 32 mm

Width [ w ] 67.34 mm

Height [ h ] 30.5 mm

Pitch 7.62 mm

https://www.phoenixcontact.com/us/products/1840599
https://www.phoenixcontact.com/us/products/1840599


The ITS Commander is designed to improve system reliability and lower 
the cost of ownership through reduced maintenance costs. The system 
benefits both the owning agency and maintaining agency by promptly 
sending signals of an abnormal situation, allowing routine monitoring of 
critical equipment, and providing the capability to remotely control outlets 
to reboot equipment. These features can reduce unnecessary trips to 
inspect or service the cabinet saving money.

FEATURES
•  8 outlets rated at 12A,

120 VAC

•  10 kA surge suppression

•  12 optically-isolated
inputs to monitor dry
contacts

•  6 electro-mechanical
relays 10A at 120 VAC
and 8A at 30VDC

•  Temperature Monitoring

•  Humidity monitoring

•  Analog Input 0 to 60 VDC

•  NTP server
synchronization for real-
time clock

•  Static IP address
configuration, XML,
SNMP interface options

•  Configurable data logging

•  Scheduling with up to 100
programmable events.

SOUTHERN MANUFACTURING
2000 E. Lake Mary Blvd.  •  Lake Mary, FL 32773  •  Phone: 800-866-5699

email: contactus@southernmfg.com  •  www.southernmfg.com

AN EP COMPANY

REMOTE CONTROl
Includes the easy to use web-based interface with static IP address for controlling and 
monitoring connected devices. Users can gain access via the secure connection to the 
native web server using CAT5 cable.

OUT OF RANGE AlARMS
Temperature:  Sends signal if temperature is above or below user set ranges.

Dry-Contacts:  Used to signal if user set conditions are broken, including but not 
limited to, door alarms, surge failure and battery charge.

Power:  Upon power failure, system will send alarm and safely shut down.

Notifications can be set-up for multiple users via email, SMS, web-based interface or 
any combination thereof. Units are configured using our easy, user friendly web-based 
interface.

Logging of events is also fully configurable to include period based logging and/or event 
based logging.

THE ITS AdvANTAGE
Southern Manufacturing’s ITS Commander may be integrated with ITS enclosures from 
the factory. Power panel and factory installed equipment are pre-wired and connected.



ITS COMMANdER REMOTE MANAGEMENT SYSTEM SPECIFICATIONS
Dimensions 1.7” x 5.5” x 19”

Operating Temperature Range –34°C (–30°F) to + 74°C (165° F)

Operating Humidity Range 0% – 95%

Input Power 89–135 VAC, 60 ± 3 Hz

Rated Current 12A

Input Circuit Breaker 15 A

Input Power Cord IEC 320 C19 to 5–15P

Receptacle 8 – 5-15/R, 12A at 120VAC

Optically Isolated Inputs 12

Relay Contacts 6 10A at 120 VAC

Network 10/10/100 Base-T Ethernet Port

Data Encryption SSL

Alert Types Email / SMS / SNMP

Voltage / Current Yes (True RMS)

LCD Display Yes

Clock Manual or NTP

Scheduling 100 events, ON–OFF–RESET

SOUTHERN MANUFACTURING
2000 E. Lake Mary Blvd.  •  Lake Mary, FL 32773 

Phone: 800-866-5699 
email: contactus@southernmfg.com  •  www.southernmfg.com

www.itscommander.com
Rev. 4-15    Reorder MBF 407-657-7414  SM-SS02  4/15

Fig. 3: Rear View

Fig. 2: Front View

•  Input circuit breaker switch
(1 5A)

• 8 Outlets
• LCD screen

•  Outlet status LED indicators
• Selector button
• Ethernet port

• RJ11 Connection
•  Analog Input Connector

(4 position)
•  Temperature / humidity

connector (5 position)
•  Optically isolated input

status LED indicators

•  Optically isolated inputs
(24 position)

•  Relay input status LED
status LED indicators

•  Relay inputs (12 position)
• Input power connector

AN EP COMPANY

Part 15
Subpart B

UL 60950-1



Dimensions in Inches (mm)

www.hubbell-wiring.comB-28 Wiring Device-Kellems
®

2.27"
(57.7)

2.23"
(56.6)

3.06"
(77.7)

1.34" R.
(34.0)

.19"
(4.8)
DIA.

120° 

120° 

HBL2715

HBL2711

2.75"
(69.9)

2.33"
(59.2)

2.21"
(56.1)

1.81"
(46.0)

2.44"
(62.0)

 3.75"
(95.3)

3.75"
(95.3)

HBL2715SW

2.94"
(74.7)

4.50"
(114.3)

HBL2711SW

HBL2711S

4.12"
(104.6)

2.21"
(56.1)

2.33"
(59.3)

 4.56"
(115.8)

 2.82"
(71.6)

 .87"
(22.1)

1.47"
(37.3)

HBL2715M3

Twist-Lock® Devices
30 Ampere, 125/250 and 3Ø 250 Volts AC 
3 Pole, 4 Wire Grounding

Plugs 
Watertight Safety-Shroud® IP66 SUITABILITY       UL Type 4x, 12

Description Cord Dia. Catalog Number

Black Valox® housing, 
white Valox® clamps.

.350"-1.150"  
(9-29)

        – HBL2711SW HBL2721SW

Safety-Shroud® IP20 SUITABILITY

Description Cord Dia. Catalog Number

Black and white nylon body, 
white Valox® shroud. Can be used 
with the Insulgrip Connector Bodies.

.350"-1.150"  
(9-29)

        – HBL2711S HBL2721S

Note: See page B-40 for accessories.

Insulgrip® IP20 SUITABILITY

Description Cord Dia. Catalog Number

Black and white nylon. .350"-1.150" 
(9-29)

        – HBL2711 HBL2721 

Black and white nylon, 
(Not shown).

.300"-.950"  
(7.6-24.1)

HBL2661         –         – 

Corrosion resistant, yellow nylon. .350"-1.150" 
(9-29)

        – HBL27CM11 HBL27CM21

All black nylon. .350"-1.150" 
(9-29)

        – HBL2711BK         – 

Note: See page B-53 for accessories.

Flanged Inlets
Watertight Safety-Shroud® IP66 SUITABILITY       UL Type 4x, 12

Description Catalog Number

Gray Valox® housing and flange.         – HBL2715SW HBL2725SW
Reverse service, gray Valox® housing and  
flange (use with HBL2713SR), (Not shown).

        – HBL2715SWR         –

Note: See page B-54 for accessories.

Insulgrip® IP20 SUITABILITY

Description Catalog Number

Nylon casing, back wired.         – HBL2715 HBL2725
Nylon casing, back wired, (Not shown). HBL2665         –         –

Nylon casing, weather protective, die cast aluminum, 
back wired, self closing lift cover.

        – HBL2715M3         –

Note: See page B-52 for accessories. 
See pages B-69 and B-70 for technical information on Twist-Lock 
and Watertight Safety-Shroud devices.

30A 125/250V AC
NEMA L14-30P

UL/CSA
2 (2) HP

GW

X

Y

30A 125/250V AC
NEMA L10-30P

UL/CSA

30A 3Ø 250V AC
NEMA L15-30P

UL/CSA
3 HP

GY

X

Z

Valox® is a trademark of SABIC Innovative Plastics, acquired from General Electric Company. 

HBLMITL - For use with 
Watertight Safety-Shroud 
receptacles and reverse 
service inlet, see page B-39.

             

HBL2715

NEMA L14-30P

Nylon casing, back wired.

Insulgrip®

Flanged Inlets

HBL2715

HUBBELL #2715 
NEMA L14-30P INLET





FEATURES / BENEFITS

� Daylight viewable

� Safety standards - UL and NEMA

� Tamperproof / Designed for high durability

� Long life, lasting up to 100k hours 

� Uniform illumination - multi-LED construction

� Lens options:

Low profile flat

Wide angle domed

556 Series
High Intensity LED

Panel Mount Indicators

for 1” Mounting Hole 
Watertight - NEMA4X IP66

Dialight Corporation 

1501 Route 34 South • Farmingdale, NJ 07727 USA

Tel: (1) 732-919-3119 • Fax: (1) 732-751-5778 • www.dialight.com

MDEL556X001_D

APPLICATIONS

The 556 Series LED Panel Mount Indicators incorporate both InGaN
and AlInGaP technologies to offer higher intensities. This is a highly
durable package, designed to withstand outdoor applications
susceptible to rain, dust and sunlight.

• Instrument panels • Lane control
• Safety applications • Display lighting
• Vending, gaming • Transportation - rail, bus, airline

... and many more!

SPECIFICATIONS

� Available in red, yellow, green, blue, white, orange and cyan � UL recognized - File #E156890
� Voltage range of 12 to 125 VDC, 125 and 230 VAC � Front mounting in 1” clearance hole
� Watertight seal from front of panel meets NEMA 4X IP66 � Operating temperature: -30oC to +85oC

Maximum Mounting Torque - 40 in./lb. � Storage temperature: -40oC to +100oC
� Housing material: Nickel plated brass
� Lens material: Polycarbonate 94 - VO

FLAT LENS

Please see back of page for part numbers and additional specifications.

Dimensions in inches [mm]
All measurements are typical

Max. panel thickness:
Flat .600” Dome .187”

Dialight reserves the right to make changes at any time

in order to supply the best product possible.

Polarity marking indicated on housing
near positive supply terminal

DOMED LENS



556 Series
High Intensity LED Panel Mount Indicators

for 1” Mounting Hole

Watertight - NEMA4X IP66

Dialight Corporation 

1501 Route 34 South • Farmingdale, NJ 07727 USA

Tel: (1) 732-919-3119 • Fax: (1) 732-751-5778 • www.dialight.com

FLAT LENS - 12 AND 24 VDC DOME LENS - 12 AND 24 VDC

DOME LENS - 125 AND 230 VACFLAT LENS - 125 AND 230 VAC

Other voltages are available.
Please contact our factory for more information.

MDEL556X001_D

Dialight reserves the right to make changes at any time

in order to supply the best product possible.

PART

NUMBER

COLOR VOLTAGE

(VAC)

CURRENT

(mA)

TYPICAL

INTENSITY

(fL)

556-3005-304F White 125 9 700 

556-3505-304F Red 125 10.5 500 

556-3605-304F Green 125 9.5 700 

556-3685-304F Cyan 125 9.5 700 

556-3705-304F Yellow 125 10.5 500 

556-3805-304F Blue 125 9.5 180

556-3905-304F Orange 125 10.5 180 

556-3009-304F White 230 7 700 

556-3509-304F Red 230 7 500

556-3609-304F Green 230 7 700

556-3709-304F Yellow 230 7 500 

556-3809-304F Blue 230 7 180 

556-3909-304F Orange 230 7 180 

PART

NUMBER

COLOR VOLTAGE

(VDC)

CURRENT

(mA)

TYPICAL

INTENSITY

(fL)

556-1003-304F White 12 60 4000

556-1503-304F Red 12 95 3000

556-1603-304F Green 12 60 4000

556-1683-304F Cyan 12 60 4000

556-1703-304F Yellow 12 95 3000

556-1803-304F Blue 12 60 1200

556-1903-304F Orange 12 95 3000

556-1004-304F White 24 32 4000

556-1504-304F Red 24 46 3000

556-1604-304F Green 24 32 4000

556-1684-304F Cyan 24 32 4000

556-1704-304F Yellow 24 46 3000

556-1804-304F Blue 24 32 1200

556-1904-304F Orange 24 46 1200 

PART

NUMBER

COLOR VOLTAGE

(VDC)

CURRENT

(mA)

TYPICAL

INTENSITY

(fL)

556-3003-304F White 12 60 1200

556-3503-304F Red 12 95 1300

556-3603-304F Green 12 60 1800

556-3683-304F Cyan 12 60 1800

556-3703-304F Yellow 12 95 1300

556-3803-304F Blue 12 60 480

556-3903-304F Orange 12 95 480

556-3004-304F White 24 32 1200

556-3504-304F Red 24 46 1300

556-3604-304F Green 24 32 1800

556-3684-304F Cyan 24 32 1800

556-3704-304F Yellow 24 46 1300

556-3804-304F Blue 24 32 480

556-3904-304F Orange 24 46 480

PART

NUMBER

COLOR VOLTAGE

(VAC)

CURRENT

(mA)

TYPICAL

INTENSITY

(fL)

556-1005-304F White 125 9 1800

556-1505-304F Red 125 10.5 1200

556-1605-304F Green 125 9.5 1800

556-1685-304F Cyan 125 9.5 1800

556-1705-304F Yellow 125 10.5 1200

556-1805-304F Blue 125 9.5 500

556-1905-304F Orange 125 10.5 500

556-1009-304F White 230 7 1800

556-1509-304F Red 230 7 1200

556-1609-304F Green 230 7 1800

556-1709-304F Yellow 230 7 1200

556-1809-304F Blue 230 7 500

556-1909-304F Orange 230 7 1800
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Identification

Panduct ® Type HN Hinged Cover Narrow Slot Wiring Duct
• Narrow slot/finger design provides excellent wire management with

smaller wire diameters and high-density components such as
terminal blocks, input/output devices, and other hardware 

• Material: Lead-free PVC

• UL Recognized continuous use temperature: 122°F (50°C)

• UL 94 flammability rating of V-0

• Conforms with NFPA 79-2007 section 13.3.1 
requirement for flame retardant material

• Provided with mounting holes

• Base and cover length is 6 feet

Part Number shown for LG (Light Gray). Available in WH (White).
Base and cover sold separately.
*“H” dimension includes duct and cover.

.20 TYP [5.0]

.50 TYP [12.7]

Multiple slot restrictors present with
2" and greater duct wall height.

Panduct ® Type H Hinged Cover Wide Slot Wiring Duct
• Wide slot/finger design provides excellent wire management in

general purpose applications and is compatible with a wide range 
of wire sizes and component types

• Material: Lead-free PVC

• Rated for continuous use temperature: 122°F (50°C)

• UL 94 flammability rating of V-0

• Conforms with NFPA 79-2007 section 13.3.1 requirement for 
flame retardant material

• Provided with standard mounting holes

• Base and cover length is 6 ft.

Part Number shown for LG (Light Gray). Available in BL (Black) and WH (White).
Base and cover sold separately.
*“H” dimension includes duct and cover.W

H

W

H

W

H

Panduct ® Type HS Hinged Cover Solid Wall Raceway
• Solid wall raceway conceals and protects wiring in continuous runs

such as in low-voltage cord management applications between
control panel stations in conveyor systems

• Material: Lead-free PVC

• UL recognized continuous use temperature: 122°F (50°C)

• UL 94 flammability rating of V-0

• Supplied without mounting holes

• Base and cover length is 6 feet

Part Number shown for LG (Light Gray). For BL (Black) and WH (White) colors see color selection guide,
page C1.48.
Base and cover sold separately.
*“H” dimension includes duct and cover.

For 2" duct height:    .31" [7.9]   .80" [20.3]
3" to 4" duct height:  .31" [7.9]   1.00" [25.4]

FE

F

E

Base
Part Number

Duct Size (W x H)* Slot Width Cover Part
Number

Std.
Pkg.
Qty

Base
Ctn.
Qty.

Cover
Ctn.
Qty.In. mm In. mm

H1.5X2LG6 1.75 x 1.98 44.5 x 50.3 .31 7.9 HC1.5LG6 6 120 120
H1.5X3LG6 1.75 x 3.06 44.5 x 77.7 .31 7.9 HC1.5LG6 6 120 120
H2X2LG6 2.17 x 1.98 55.1 x 50.3 .31 7.9 HC2LG6 6 120 120
H2X3LG6 2.17 x 3.06 55.1 x 77.7 .31 7.9 HC2LG6 6 60 120
H2X4LG6 2.17 x 4.10 55.1 x 104.1 .31 7.9 HC2LG6 6 60 120
H3X3LG6 3.25 x 3.06 82.6 x 77.7 .31 7.9 HC3LG6 6 60 120
H3X4LG6 3.25 x 4.10 82.6 x 104.1 .31 7.9 HC3LG6 6 60 120
H4X4LG6 4.25 x 4.10 108.0 x 104.1 .31 7.9 HC4LG6 6 60 60

Base
Part Number

Duct Size (W x H)* Cover
Part Number

Std.
Pkg.
Qty.

Base
Ctn.
Qty.

Cover
Ctn.
Qty.In. mm

HS1.5X2LG6NM 1.75 x 1.98 44.5 x 50.3 HC1.5LG6 6 120 120
HS1.5X3LG6NM 1.75 x 3.06 44.5 x 77.7 HC1.5LG6 6 60 120
HS2X2LG6NM 2.17 x 1.98 55.1 x 50.3 HC2LG6 6 120 120
HS2X3LG6NM 2.17 x 3.06 55.1 x 77.7 HC2LG6 6 60 120
HS2X4LG6NM 2.17 x 4.10 55.1 x 104.1 HC2LG6 6 60 120
HS3X3LG6NM 3.25 x 3.06 82.6 x 77.7 HC3LG6 6 60 120
HS3X4LG6NM 3.25 x 4.10 82.6 x 104.1 HC3LG6 6 60 120
HS4X4LG6NM 4.25 x 4.10 108.0 x 104.1 HC4LG6 6 60 60

Base
Part Number

Duct Size (W x H*) Slot Width Cover Part
Number

Std.
Pkg.
Qty

Base
Ctn.
Qty.

Cover
Ctn.
Qty.In. mm In. mm

HN1.5X2LG6 1.75 x 1.98 44.5 x 50.3 0.20 5.0 HC1.5LG6 6 120 120
HN1.5X3LG6 1.75 x 3.06 44.5 x 77.7 0.20 5.0 HC1.5LG6 6 120 120
HN2X2LG6 2.17 x 1.98 55.1 x 50.3 0.20 5.0 HC2LG6 6 120 120
HN2X3LG6 2.17 x 3.06 55.1 x 77.7 0.20 5.0 HC2LG6 6 60 120
HN2X4LG6 2.17 x 4.10 55.1 x 104.1 0.20 5.0 HC2LG6 6 60 120
HN3X3LG6 3.25 x 3.06 82.6 x 77.7 0.20 5.0 HC3LG6 6 60 120
HN3X4LG6 3.25 x 4.10 82.6 x 104.1 0.20 5.0 HC3LG6 6 60 120
HN4X4LG6 4.25 x 4.10 108.0 x 104.1 0.20 5.0 HC4LG6 6 60 60
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“Stay Connected with Heyco” Bushings, Grommets, Bumpers & Feet

• For use in mounting panels up to 
1/4˝ thick.

• Converts raw-edged holes to smooth, 
neat, insulated holes.

• Insulates and mechanically protects 
electrical and telecommunications 
cables, tubing, hose, rope, and 
utility lines.

• Locking fingers snap into holes with 
fingertip pressure.

• Locking fingers in fractional increments 
up to the maximum panel thickness.

• Withstands a push back force 
of >35 pounds.

• Available in multiple sizes for use in 
.375˝ (9,5 mm) to 2.0˝ (50,8 mm) 
diameter holes.

Material Nylon 6/6 
Certifications Recognized under the Component Program of Underwriters’ 

Laboratories, File E15331
Certified by Canadian Standards Association, File 8919

Flammability Rating 94V-2
Material Temperature Index 257°F (125°C)–Maximum temperature on part not to exceed 221°F (105°C)

C

B

AMULTIPLE PANEL DESIGN

Heyco® Thick Panel Snap Bushings
Mounting Hole Diameter Range: .375˝ (9,5 mm) to 2.0˝ (50,8 mm)

MOUNTING PART NO. DESCRIPTION PART DIMENSIONS
HOLE A B C

DIAMETER Black White Inside Head Overall
Diameter Diameter Height

in. mm. in. mm. in. mm. in. mm.

Single Locking Step for Panel Thickness up to .170˝ (4,3 mm)
.375 9,5 2017 2018 SB 375-281 .281 7,1 .468 11,9 .406 10,3

1.000 25,4 3085 3088 SBT 1000-790* .790 20,1 1.130 28,8 .450 11,4

Multiple Locking Steps for Panel Thickness up to .250˝ (6,4 mm)
.500 12,7 3126 3127 SBT 500-6 .391 9,9 .578 14,7 .562 14,3

.625 15,9 2830 2831 SB 625-500** .500 12,7 .703 17,9
.531 13,5

.750 19,1 2840 2841 SB 750-625** .625 15,9 .828 21,0

.875 22,2 3104 3105 SBT 875-11 .687 17,5 .953 24,2
1.000 25,4 3108 3109 SBT 1000-12 .766 19,4 1.125 28,6

1.093- 27,8- 3128 3129 SBT 1093-15 .937 23,8 1.218 30,9
1.125 28,6

1.187 30,2 3130 3131 SBT 1187-15 .937 23,8 1.312 33,3
.562 14,3

1.250 31,8 3132 3133 SBT 1250-16 1.000 25,4 1.310 33,2
1.375 34,9 3110 3111 SBT 1375-16 1.000 25,4 1.500 38,1
1.500 38,1 3112 3113 SBT 1500-21 1.312 33,3 1.620 41,2
1.750 44,5 3114 3115 SBT 1750-22 1.375 34,9 1.875 47,6
2.000 50,8 3116 3117 SBT 2000-26 1.625 41,3 2.125 54,0

Standard color black. Consult Heyco for white and other colors.
*Notched head, triple locking finger design.
**Single Locking Step for Panel Thickness up to .250˝ (6,4 mm).



 

 
 
 
 
 

To: Mr. Dan Kleinhenz 
Walsh Construction 
 

From: Dan Wackerman 
Security Fence Group 
Traffic Signals & Lighting Division 
1500 Farr Drive, Suite 2 
Dayton, OH 45404 

 
 
In accordance with ODOT C&MS, submittals for the following reference number are attached.  All 
material meets the requirements of the plan documents and ODOT CMS 2016.  Please forward to 
ODOT for Acceptance. 
 
 

Ref. 
No. 

 
Item Code 

 
Description 

 
Quantity 

 
Unit 

99  CCTV IP-CAMERA SYSTEM, DOME-TYPE 3 EA 

     

 
 
If you have any questions regarding this submission, please contact me at (937) 424-3000 or by e-mail 
at danw@sfence.com 
 
 
Sincerely, 
 

 
 
Dan Wackerman 
Project Manager 

SUBMITTAL  FOR   ACCEPTANCE 
Project: 183000 

Ref. No.: 99 
Description: CCTV IP-CAMERA SYSTEM, DOME-

TYPE 
Quantity: 3 

  
Date: 1/28/2020 
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H.265

u Exceptional strength and ruggedness for any
outdoor application including traffic monitoring
(bridges, tunnels, or highways), perimeter
protection, city surveillance, and mining

u Built-in Intelligent Video Analytics alert operators in
case of unusual scene activity

u Starlight camera technology with excellent low-light
sensitivity (color = 0.0077 lx) and High dynamic
range (120 dB) (to see details in bright and dark
areas simultaneously)

u NTCIP-conformant, compass direction and absolute
AZ/EL position readings

The camera’s true advantage is its rugged design
combined with Intelligent Video Analytics developed
specifically for the most demanding environments. The
camera is well-suited for extreme environments and
adverse weather conditions such as high winds, rain,
fog, ice, and snow. The camera operates at extreme
temperatures ranging from -40 °C to +65 °C (-40 °F to
+149 °F). Even in extreme conditions and challenging
illumination scenarios, the camera provides the
highest-quality video images and relevant data
interpreted directly at the source. H.265 compression
technology, Intelligent Dynamic Noise Reduction and
dynamic Encoder Regions contribute to bit rate saving.
The MIC IP starlight 7000i camera is an advanced PTZ
surveillance platform for mission-critical applications.
With starlight imaging technology and excellent low-
light sensitivity, the MIC IP starlight 7000i camera is
the perfect solution for robust and high-quality
imaging needs.

The MIC ITS camera conforms to the National
Transportation Communications for ITS Protocol
(NTCIP) specification. NTCIP conformance ensures
that the MIC camera integrates with transportation
management devices.

Functions

Exceptional low-light performance
The latest sensor technology combined with the
sophisticated noise suppression results in an
exceptional sensitivity in color. The low-light
performance is so good that the camera continues to
provide excellent color performance even with a
minimum of ambient light.

High dynamic range
The dynamic range of the camera is outstanding and is
obvious in real-world performance comparisons. In
extended dynamic range mode, the camera uses an
electronic shutter to capture four images with
different exposure time and reproduce a high-contrast
frame. The result is that you can view details in both



the bright areas (highlights) and the dark areas
(shadows) of a scene at the same time. You can easily
distinguish objects and features (for example, faces)
with bright backlight.

Ruggedized design for extreme applications
The camera is designed to last in surveillance
applications that are beyond the mechanical
capabilities of conventional positioning systems. The
complete metal body has been engineered to
withstand high-impact or continuous low-frequency
vibration. The camera models comply to IK10 rating for
impact resistance and to the IEC 60068 standards
applicable to vibration and shock.
The closed-loop PTZ positioning system allows the
camera to maintain its position under continuous
vibration or after an extreme shock event, even
without homing or pre-position calibration.
The camera benefits from Bosch domain knowledge in
material engineering and coatings. As a result, the
superior metallurgy and the finish of the camera
provide unprecedented protection against corrosion.
The camera has been tested for 2000 hours of salt
spray per the ASTM B117 standard.

Robust design rated to an industry-leading IP68,
Type 6P, IK10
Subjected and certified to rigorous dust and
immersion tests (IP68, Type 6P) and impact test
(IK10), MIC cameras are perfectly suited for
installation in even the most unforgiving environments.
The cameras’ aluminum housing receives a corrosion
protection surface treatment, along with robust,
powder coat paint. Reliable O-ring seals completely
protect the internal components from the external
environment, meaning that there is no need to
pressurize the camera. To guarantee unit integrity, the
factory tests each MIC camera for leaks before
shipping.

Pan and tilt drive and mechanism
The pan and tilt mechanism is a ruggedized, direct-
drive system. The brushless motors directly control
the pan and tilt movement using a finely-tuned gear
train designed to minimize backlash and support
continuous operation without significant wear and
tear.
With a full 360º continuous rotation pan and 290º tilt
control (on upright models without illuminators) and
super-quick pan (120°/second) and tilt (90°/second)
for exceptional viewing capability, the camera
outperforms other cameras in its class.

Dual-mode Illumination
The field-installable MIC illuminator accessory (sold
separately) consists of covert IR LEDs, visible IR LEDs,
and White light LEDs. IR LEDs enable Detection of
objects 450 m (1476 ft) away.
The following table identifies the application for each
type of LED.

Application Type of illuminator

Close-range covert illumination 940 nm IR LEDs

Long-range detection 850 nm IR LEDs

Identification and deterrent White light LEDs

The MIC camera can steer the IR beam dynamically to
match the illumination intensity with the camera’s field
of view according to the zoom level.
Beam intensity is controlled automatically or manually,
depending on user preference. Decreasing intensity
reduces overexposure.
The patented, integrated Constant Light technology
delivers a consistent level of illumination performance
throughout the life of the product, even in fluctuating
temperatures.
White light mode allows operators to capture full
scene details in color or use the light as a deterrent
effect.

H.265 high-efficiency video encoding
The camera is designed on the most efficient and
powerful H.264 and H.265/HEVC encoding platform.
The camera is capable to deliver high-quality and high-
resolution video with very low network load. With a
doubling of encoding efficiency, H.265 is the new
compression standard of choice for IP video
surveillance systems.

Intelligent Dynamic Noise Reduction
The Intelligent Dynamic Noise Reduction technology
reduces unnecessary load for the encoder by
distinguishing between noise and relevant information
in a scene. Because noise is reduced at the source
during image capture, the encoder can produce a
lower bit rate without compromising video quality.
Intelligent Dynamic Noise Reduction technology
adjusts spatial and temporal filtering. The filtering
method is based on intelligent analysis of the scene
content.
Motion compensated temporal filtering reduces
motion blur normally associated with standard
temporal filtering. This motion compensated temporal
filtering also maintains image quality of fast moving
objects while still optimizing the encoder input. The
motion compensated temporal filtering allows the
lowest possible bit rate.

Intelligent streaming
Smart encoding capabilities, together with Intelligent
Dynamic Noise Reduction technology and analytics,
make the bandwidth consumption drop to extremely
low levels. Only relevant information in the scene,
such as motion or objects found with the analytics, are
encoded.
The camera is capable of quad streaming which allows
the camera to deliver independent, configurable
streams for live viewing, recording, or remote
monitoring via constrained bandwidths.
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Intelligent Video Analytics on the edge
The camera includes the latest release of the
Intelligent Video Analytics application from Bosch.
Designed for mission-critical applications, the video
analytics can reliably detect, track, and analyze moving
objects while suppressing unwanted alarms from
spurious sources in the image, even in harsh weather
conditions.
Advanced tasks such as wrong-way detection, parking
in a forbidden area, automatic incident detection
(AID), as well as object filters based on size, speed,
direction, aspect ratio, and color can be defined.
A simplified calibration mode reduces installation time
significantly, because you only need to enter the
camera installation height, Azimuth, and GPS location
one time for each camera, independent of pre-
positions.
After the camera is calibrated, the analytics engine can
automatically classify and count objects as upright
person, car, bike, or truck.
Note: Shadows and headlights may reduce reliability
of this function.

Intelligent Tracking
When the Intelligent Video Analytics application in the
camera detects objects or individuals, the camera can
automatically activate the Intelligent Tracking feature,
which controls the pan/tilt/zoom actions of the
camera to track objects and keep them in view.
The newest generation of the Intelligent Tracking
feature ensures smoother camera motion for more
comfortable viewing and more reliably tracking objects
even under challenging scenes.
Areas with potentially interfering background motion
(moving trees, pulsating lights, and busy roads) can be
masked out.
The camera supports 2 Intelligent Tracking modes:

• Auto mode: In this mode, the camera follows any
object that has triggered an alarm in the
Intelligent Video Analytics application. This mode is
most useful for scenarios where the alarm cases can
be clearly defined, for example, when no motion is
expected at all.

• Click mode: In this mode, users can click on any
object detected by the Intelligent Video Analytics
application to enable the camera to track the
movement of the selected object. This mode is most
useful for scenarios where normal scene activity is
expected.

Data security
Special measures are necessary to ensure the highest
level of security for device access and data transport.
On initial setup, the camera is only accessible over
secure channels and enforces a password.
Web browser and viewing client access can be
protected using HTTPS or other secure protocols that
support state-of-the-art TLS 1.2 protocol with updated
cipher suites including AES encryption with 256 bit
keys. No software can be installed in the camera, and
only authenticated firmware can be uploaded. A three-

level password protection with security
recommendations allows users to customize device
access. Network and device access can be protected
using 802.1x network authentication with EAP/TLS
protocol. Superior protection from malicious attacks is
guaranteed by the Embedded Login Firewall, on-board
Trusted Platform Module (TPM) and Public Key
Infrastructure (PKI) support.
The advanced certificate handling offers:

• Self-signed unique certificates automatically created
when required

• Client and server certificates for authentication
• Client certificates for proof of authenticity
• Certificates with encrypted private keys

Backwards compatibility
While the MIC ITS camera can be connected directly to
an IP network for live viewing and recording, it also
offers installers the flexibility to integrate into an
analog CCTV system. With the addition of a Bosch
decoder, customers can access the high-performance
features of MIC ITS cameras within existing analog
infrastructures without investing in an entire system
upgrade. Video and control connections from the
decoder can be connected to a matrix switcher/
controller system, or directly to an analog monitor
sitting near a serial controller/keyboard.

System integration and ONVIF conformance
The camera conforms to the Open Network Video
Interface Forum (ONVIF) Profile S and Profile G
specifications. For H.265 configuration the camera
also supports Media Service 2 which is part of the
future ONVIF Profile T. Compliance with these
standards guarantees interoperability between
network video products regardless of manufacturer.
Third-party integrators can easily access the internal
feature set of the camera for integration into large
projects. Visit the Bosch Integration Partner Program
(IPP) website (ipp.boschsecurity.com ) for more
information.
The camera is also compliant to NTCIP for intelligent
traffic systems.

Ease of installation
The camera has been designed for quick and easy
installation, a key feature from Bosch IP video security
products.
The camera supports mounting in upright, inverted, or
canted orientation. The field-selectable canting option
allows the upper section of the camera to be tilted
down at a 45° angle. This is very useful for installations
that require a view of the scene directly under the
camera.

Power options
The camera can be powered by a network compliant
to High Power-over-Ethernet using a Bosch model of
High PoE Midspan (sold separately) or other device
known to be compatible. With this configuration, only
a single (Cat5e/Cat6e) cable connection is required to
view, to power, and to control the camera.
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For maximum reliability, the camera can operate with
a redundant power system of a High PoE Midspan and
a separate 24 VAC power source connected
simultaneously. If either the High PoE or 24 VAC power
source fails, the camera seamlessly transitions to the
remaining power source.
The 60 W midspan (NPD-6001A) can supply power to
models without an illuminator accessory. The 95 W
midspan (NPD-9501A) can supply power to all models
of MIC IP starlight 7000i, including models with the
illuminator accessory.
The camera can also accept a standard 24 VAC power
source if a High PoE network interface will not be
used. User-supplied wiring must be in compliance with
electrical codes (Class 2 power levels).
Refer to the table in the Installation/configuration
notes section for more information.

Camera Diagnostics
The camera has several built-in sensors / advanced
diagnostics that display warnings on the camera’s
OSD about the health of the camera. The diagnostics
log records the events such as:

• Low voltage - a drop in incoming power below the
level where the camera becomes non-functional

• High temperature - the internal temperature exceeds
specifications

• Low temperature - the internal temperature exceeds
minimum levels

• High humidity - the internal humidity exceeds 70%
• High vibration - the acceptable level of acceleration

forces was exceeded
• Total hours of camera operation
• Illuminator aging history

Certain events also appear on the camera’s OSD.
These diagnostic records are available for the
installation or service technician to review.

Unsurpassed reliability
As with all Bosch products, the camera is designed
using the industry’s best design process and is
subjected to the most stringent testing standards such
as HALT (highly accelerated life testing), which pushes
the limits of products to ensure reliability throughout
their lifetime.

Certifications and approvals

Electromagnetic
Compatibility (EMC)

Complies with FCC 47 CFR Part 15,
ICES-003, and CE regulations, including
latest versions of:
EN 50130-4
EN 61000-3-3
EN 50121-4 (Railway applications)
EN 55032
EN 61000 3-2
AS/NZS CISPR 22

Product Safety Complies with UL, CE, CSA, EN, and IEC
Standards including:
UL 62368-1

UL 60950-1, Ed. 2
CAN/CSA-C22.2 No. E60950-1B-07
EN 62368-1

Marks UL, CE, WEEE, RCM, EAC, VCCI, FCC, RoHS

NEMA TS 2-2003 Complies with: 
Section 2.2.7: Transients, Temperature,
Voltage and Humidity tests
Section 2.2.8: Vibration test
Section 2.2.9: Shock test

Region Regulatory compliance/quality marks

Europe CE MIC IP starlight 7000i

USA UL MIC IP starlight 7000i

Installation/configuration notes

In the table below, an "X" identifies the power source
options for MIC IP camera models.

CAMERA
MODELS

60 W
midspa

n

95 W
midspa

n

VIDEOJET
connect 7000

24
VAC
PSU

Models with
illuminator

 X X X

Models
without

illuminator

X X X X

Technical specifications

Imager 1/2.8-type Exmor R CMOS sensor

Effective Picture Elements
(Pixels)

1945 x 1097 (2.13 MP)

Lens 30x motorized Zoom
4.3 mm to 129 mm
F1.6 to F4.7

Field of View (FOV) 2.3° to 63.7°

Focus Automatic with manual override

Iris Automatic with manual override

Digital Zoom 12x

Video performance - Sensitivity

(3100K, reflectivity 89%, 1/30, F1.6, 30 IRE)

Color 0.0077 lx

Monochrome 0.0008 lx

Additional Camera Settings

Gain control AGC, Fixed

Aperture Correction Horizontal and vertical
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Electronic Shutter Speed
(AES)

1/1 sec to 1/10000 sec (22 steps)

Signal-to-Noise Ratio
(SNR)

>55 dB

Day/Night switch Automatic IR cut filter

Backlight compensation
(BLC)

On, Off

White balance 2000 K to 10,000 K
ATW, AWB Hold, Extended ATW, Manual,
Sodium Lamp Auto, Sodium Lamp

Day/Night Monochrome, Color, Auto

Defog mode feature Improves visibility when viewing foggy or
other low-contrast scenes.

High dynamic range
(HDR)

120 dB (25/30 fps)

Noise Reduction Intelligent Dynamic Noise Reduction

DORI DORI 
definition

Distance
to Object

  WIDE 1X TELE 30X Scene
width

Detect 25 px/m
(8 px/ft)

62 m
(203 ft)

1913 m
(6276 ft)

77 m
(252 ft)

Observe 63 px/m
(19 px/ft)

25 m
(81 ft)

765 m
(2510 ft)

31 m
(100 ft)

Recognize 125 px/m
(38 px/ft)

12 m
(41 ft)

383 m
(1255 ft)

15 m
(50 ft)

Identify 250 px/m
(76 px/ft)

6 m
(20 ft)

191 m
(628 ft)

8 m
(25 ft)

Video content analysis

Analysis type Intelligent Video Analytics

Configurations Off / Global VCA / Profiles 1 - 16

Calibration Automatic self-calibrating when height is set

Alarm rules
(combinable)

Any object
Object in field
Crossing line
Entering field
Leaving field
Loitering
Following route
Idle object
Removed object
Counter
Occupancy
Crowd detection
Condition change
Similarity search

Tampering

Object filters Duration
Size
Aspect ratio v/h
Speed
Direction
Object classes (Upright persons, Bikes, Cars,
Trucks)
Color

Network

Standard/Video
compression

H.265, H.264 (ISO/IEC 14496), M-JPEG,
JPEG

Streaming Independent H.264 and H.265 streams
3 encoder instances of H.264 or H.265
stream

Resolutions (H x V)

1080p HD 1920 x 1080

720p HD 1280 x 720

1.3 MP 5:4
(cropped)

1280x 1024

D1 4:3 (cropped) 704 x 480

640x 480 640x 480

432p SD 768 x 432

288p SD 512 x 288

144p SD 256 x 144

Protocols IPv4, IPv6, UDP, TCP, HTTP, HTTPS, RTP/
RTCP, IGMP V2/V3, ICMP, ICMPv6, RTSP,
FTP, ARP, DHCP, APIPA (Auto-IP, link local
address), NTP (SNTP), SNMP (V1, V3, MIB-II),
802.1x, DNS, DNSv6, DDNS (DynDNS.org,
selfHOST.de, no-ip.com), SMTP, iSCSI,
UPnP (SSDP), DiffServ (QoS), LLDP, SOAP,
Dropbox™, CHAP, digest authentication

Note: Dropbox is a trademark of Dropbox, Inc.

Ethernet 10BASE-T/100BASE-TX, auto-sensing, half/
full duplex

Encryption TLS 1.2, SSL, DES, 3DES, AES

Ethernet connector RJ45

GOP Structure IP, IBP, IBBP

Data Rate (H.265,
1080P)

61 kbps to 2.8 Mbps (depending on the
scene, the frame rate, and the quality settings)

Overall IP Delay 60fps: 200ms (typical)

Connectivity ONVIF Profile S
ONVIF Profile G
Auto-MDIX
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NTCIP Protocols

CCTV Camera
Control

NTCIP 1205

Application Layer SNMP per NTCIP 1101:1996 & NTCIP 2301

Transport/Network
Layers

TCP/IP per NTCIP 2202:2001

Sub-network Layer PMPP (Point to Multi-Point Protocol) per
NTCIP 2101:2001 & NTCIP 2102:2003

The average typical optimized bitrate in kbits/s for
various frame rates is shown in the table:

FPS 1080p 720p

 H.264 H.265 H.264 H.265

60 4200 1649 2600 1249

30 2600 1413 1300 1096

15 2100 1157 1100 902

12 1800 1075 1000 841

5 1250 746 600 597

2 500 407 270 343

Actual bitrate may vary depending on the scene
complexities and encoding configurations.

Miscellaneous

Sectors / Title 4, 8, 12, or 16 user-selectable, independent
Sectors, each with 20 characters per Title

Privacy Masks 24 individually configurable Privacy Masks;
maximum 8 per Pre-position; programmable with
3, 4 or 5 corners; selectable color of Black, White,
or Gray, “Auto” (average background color)

Virtual Masks 24 individually configurable Virtual Masks to hide
parts of the scene (background motion such as
moving trees, pulsating lights, busy roads, etc.)
which should not be considered for flow analysis
to trigger Intelligent Tracking.

Pre-positions 256 Pre-positions, each with 20 characters per
Title

Guard Tours Custom Recorded Tours - two (2), total duration
30 minutes:
Pre-position tour - one (1), consisting of up to 256
scenes consecutively, and one (1) customized
with up to 64 user-defined scenes

Supported
Languages

English, Czech, Dutch, French, German, Italian,
Polish, Portuguese, Russian, Spanish, Japanese,
Chinese

Washer Pump
Interface

Control functions integrated. MIC Alarm/Washer
Interface Unit (MIC-ALM-WAS-24, sold separately)
provides electrical interface to user supplied
washer pump device.

Camera status
monitoring

Integrated sensors monitor operational status such
as internal temperature, humidity level, incoming
voltage level, vibration, and shock events.

Diagnostics Various status conditions are tracked in internal
diagnostic log. Critical fault conditions will also be
displayed on screen.

Supported
mounting
options (with
applicable
accessories)

Direct to a surface
On a wall (Cables through the wall)
On a wall (Conduit/cables down the wall)
On the corner of a wall
On a pole

Custom logo File format: .bmp; 8 bit (256 colors), 128x128
pixels maximum

Camera titles Twenty-character, two-line and three-line camera
titles (on the OSD), with configurable text colors,
that display either the options for Azimuth/
Elevation/Compass/Zoom, or the camera title and
compass data

Mechanical

Drive Unit Brushless, integral pan/tilt motor drive

Supported
mounting
orientation

Upright
Inverted
Canted

Pan Range 360° continuous rotation

Tilt Angle Without illuminators (camera upright): 290°
Without illuminators (Inverted): 250°
With illuminators: 186.6°

Tilt Range Upright/Inverted: -55° - +90°
Canted: -90° - +90°

Variable Pan Speed 0.2°/second - 120°/second

Variable Tilt Speed 0.2°/second - 90°/second

Intelligent Tracking
Speed

>0.2°/second (minimum)

Pre-position Speed 120°/second

Preposition
Accuracy

Without illuminators:+/-0.06°
With illuminators: +/-0.07°

Proportional Pan /
Tilt to Zoom

Yes

Audible Noise <65 dB

Electrical

Input Voltage 21-30 VAC, ±10%, 50/60 Hz, and/or High
Power over Ethernet (56 VDC nominal)

Power Consumption
(typical)

Without illuminator: 40 W
With illuminator: 70 W
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Current
Consumption

40 W (24 VAC): 2.4A
70 W (24 VAC): 4.1A
40 W (High PoE): 0.9A
70 W (High PoE): 1.25A

Redundant
configuration

Connect both a High PoE Midspan and a
separate 24 VAC power source. If either the
High PoE or the 24 VAC power source fails, the
camera seamlessly transitions over to use the
remaining power source.

Surge protection Built-in surge protection for power, data, and
network interfaces

User Connections

Accessory Interface/
Control Data

RS-485, Simplex, half and full duplex, user-
selectable baud rate or auto-baud
Used to communicate with optional MIC
Alarm/Washer Interface box (MIC-ALM-
WAS-24) or Bosch OSRD, Pelco P/D, Forward
Vision, and Cohu serial protocols.

Power, pigtail 24 VAC (nominal)

Chassis ground Ground wire with connector lug

Power, Network Without illuminator: RJ45 100BASE-TX
Ethernet High PoE Midspan - 60 W
(NPD-6001A) or 95 W (NPD-9501A)
With illuminator: 95 W High PoE Midspan
(NPD-9501A)*

Power, Camera 24 VAC (power supply)

Video and Control RJ45 100BASE-TX Ethernet 
RS-485 Simplex 9600 baud (dedicated for
MIC-ALM-WAS-24)

Alarm/Washer 3-wire RS-485

* Must purchase either NPD-9501A or VIDEOJET connect 7000
(VJC-7000-90) in order to use the High PoE solution.

Communications / Software Control

Camera Setup/Control Via Internet Explorer web browser version
7.0 or later, Bosch Configuration Manager,
Bosch Video Management System (BVMS),
Bosch Video Client (BVC), or support for
third party software

Software Update Network firmware upload

Serial protocols Bosch OSRD, Pelco P/D, Forward Vision,
and Cohu
(Note: For Pelco, Forward Vision, and Cohu
protocols, a separate license (MVS-FCOM-
PRCL) is required.)

Environmental
Note: Unit includes internal heater and fan.

Ingress Protection
Rating/Standard

IEC 60529 IP68 / Type 6P (dust and
immersion) when installed on a MIC-DCA
or on a MIC wall mount
IP67 (moisture and dust) rating on
connectors in the base of the camera when
using the IP67 Connector Kit (MIC-
IP67-5PK), which is also required when
using non-Bosch mounts

External Mechanical
Impact 
(IK Code or Impact
rating)

IEC 62262 IK10 (excluding glass window)

Operating Temperature -40 °C to +65 °C (-40 °F to +149 °F)
Compliant to -34 °C to +74 °C (-30 °F to
+165 °F) based on NEMA TS 2-2003
(R2008), para 2.1.5.1 using fig. 2.1 test
profile

Cold Start-up
Temperature

-40 °C (-40 °F)
(Requires 60-minute warm-up prior to PTZ
operations.)

Storage Temperature -60 °C to +70 °C (-76 °F to +158 °F)

Humidity 0-100%

Wind Load 241 km/h (150 mph) (sustained)
(Gusts up to 290 km/h (180 mph))
MIC camera w/ Illuminator
Coefficient of Drag: 1.370
Effective Projected Area (EPA): 0.089 m²
(0.96 ft²)

Vibration IEC 60068-2-6, Test Fc: Vibration
(sinusoidal), 10m/s² (1.0G)
NEMA TS2 Section 2.2.8 Vibration: 5-30
Hz, (0.5G)
Sinusoidal vibration test IAW MIL-
STD-167-1A

Shock IEC 60068-2-27, Test Ea: Shock, Half Sine
Impulse, 6ms, 40G
NEMA TS 2 Section 2.2.9 Shock (Impact)
Test Half sine wave 11 ms, 10G

Salt Mist Spray
(Corrosion Test)

ASTM B117 (2000 hours)
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Construction

Dimensions
(W x H x D)

Without illuminator accessory or sunshield:
Upright, Inverted:
217.75 mm x 368.89 mm x 178.33 mm
(8.57 in. x 14.52 in. x 7.02 in.)
Canted:
217.75 mm x 330.96 mm x 239.68 mm
(8.57 in. x 13.03 in. x 9.44 in.)
 
Without illuminator accessory, but with sunshield:
Upright, Inverted: 
217.75 mm x 372.20 mm x 178.33 mm
(8.57 in. x 14.65 in. x 7.02 in.)
Canted: 
217.75 mm x 334.27 mm x 239.68 mm
(8.57 in. x 13.16 in. x 9.44 in.)
 
With illuminator accessory:
Upright, Inverted: 
217.75 mm x 439.91 mm x 178.33 mm
(8.57 in. x 17.32 in. x 7.02 in.)
Canted: 
217.75 mm x 401.98 mm x 239.68 mm
(8.57 in. x 15.83 in. x 9.44 in.)

Weight 6.7 kg (14.7 lb)
7.9 kg (17.4 lb) with attached illuminator

Window Tempered flat glass

Construction
Material

Cast solid aluminum

Window Wiper Integrated, long-life silicone wiper

Sunshield
(to prevent sun
load in hot
climates)

Optional; sold separately

Canting On-site canting functionality

Standard Finish Chromate-based surface treatment with powder
coat paint, sand finish

Standard Color Black (RAL 9005) or White (RAL 9010)

Dimensional Drawings
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MIC 7000i series Optional Mounts

1 Deep conduit adapter 4 Corner mount bracket

2 Wall mount bracket 5 Wall mount spreader plate

3 Pole mount bracket 6 Shallow conduit adapter

Ordering information

MIC-ITS7530B2 PTZ camera 2MP HDR 30x IP68 black
ITS
Ruggedized 2MP HD PTZ camera; H.265; starlight
imaging; IVA; 30x. Full NTCIP support.
Black housing color.
Order number MIC-ITS7530B2

MIC-ITS7530W2 PTZ camera 2MP HDR 30x IP68 white
ITS
Ruggedized 2MP HD PTZ camera; H.265; starlight
imaging; IVA; 30x. Full NTCIP support.
White housing color.
Order number MIC-ITS7530W2
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Accessories

MIC-ILB-300 Illuminator white-IR light 450m, black
Illuminator accessory for MIC IP starlight 7000i
cameras. Combination of IR (850 nm/940 nm) + White
light (5600-6300K) LEDs.
Black (RAL 9005). Sand finish.
Order number MIC-ILB-300

MIC-ILW-300 Illuminator white-IR light 450m, white
Illuminator accessory for MIC IP starlight 7000i
cameras. Combination of IR (850 nm/940 nm) + White
light (5600-6300K) LEDs.
White (RAL 9010). Sand finish.
Order number MIC-ILW-300

NPD-9501A Midspan, high PoE, single port, AC in
High PoE, 95 W, Single port indoor Midspan.
120/230VAC input. Supplies a data and power
interface to camera using a single standard CAT5e (or
better) network cable.
Order number NPD-9501A

NPD-6001A Midspan, high PoE, single port, AC in
High Power, 60 W Single Port PoE Midspan with AC in
Order number NPD-6001A

VG4-A-PSU1 PSU, 120VAC, for AUTODOME, MIC7000
Power supply, 120VAC input, 24VAC output @ 96VA.
Suitable for powering AUTODOME, MIC IP 7000, and
MIC IP fusion 9000i cameras. White aluminum
enclosure with cover. IP66 ingress. IK10 impact.
Order number VG4-A-PSU1

VG4-A-PSU2 Power supply, 230VAC, AUTODOME,
MIC7000
Power supply, 230VAC input, 24VAC output @ 96VA.
Suitable for powering AUTODOME, MIC IP 7000, and
MIC IP fusion 9000i cameras. White aluminum
enclosure with cover. IP66 ingress. IK10 impact.
Order number VG4-A-PSU2

VJC-7000-90 PSU, PoE IP, 100-240VAC, 50/60Hz
IP power supply unit with PoE, 100 VAC - 240 VAC (90
VAC -264 VAC with tolerance), 50/60 Hz. Supports H.
264 with maximum 1080P30 resolution and frame rate.
Order number VJC-7000-90

MIC-ALM-WAS-24 Interface box, alarm, washer pump,
24VAC
Interface box for alarms and washer pump
connections for MIC7000 and MIC IP fusion 9000i
cameras. Requires user-supplied 24 VAC, 50/60 Hz
input. Impact-resistant polycarbonate enclosure. IP67
and NEMA 4X rated ingress. Includes four (4)
watertight glands. Grey (RAL 7035) enclosure color.
Order number MIC-ALM-WAS-24

MIC-DCA-HB Deep conduit mount, M25 holes, black
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands.
Black (RAL 9005) color.
Order number MIC-DCA-HB

MIC-DCA-HBA Deep conduit mount, M25 holes, black
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands. Includes an conduit adapter (male M25 to
female 3/4" NPT). Available in specific regions only.
Black (RAL 9005) color.
Order number MIC-DCA-HBA

MIC-DCA-HW Deep conduit mount, two M25 holes,
white
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands.
White (RAL 9010) color.
Order number MIC-DCA-HW

MIC-DCA-HWA Deep conduit mount, M25 holes,white
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands. Includes an conduit adapter (male M25 to
female 3/4" NPT). Available in specific regions only.
White (RAL 9010) color.
Order number MIC-DCA-HWA

MIC-WMB-BD Wall mount bracket , black
Wall mount bracket, black sand finish (RAL9005)
Order number MIC-WMB-BD

MIC-WMB-WD Wall mount bracket, white
Wall mount bracket, white sand finish (RAL9010)
Order number MIC-WMB-WD

MIC-PMB Pole mount bracket
Pole mount bracket (includes 2 x 455 mm stainless
steel banding straps for pole diameters 75 to 145 mm)
Order number MIC-PMB

MIC-CMB-BD Corner mount bracket, black
Corner mount bracket, black sand finish (RAL9005)
Order number MIC-CMB-BD

MIC-CMB-WD Corner mount bracket, white
Corner mount bracket, white sand finish (RAL9010)
Order number MIC-CMB-WD

MIC-SPR-BD Wall mount spreader plate, black sand
Aluminum spreader plate suitable for brickwork
surface mounting, black sand finish (RAL9005)
Order number MIC-SPR-BD

MIC-SPR-WD Wall mount spreader plate, white sand
Aluminum spreader plate suitable for brickwork
surface mounting, white sand finish (RAL9010)
Order number MIC-SPR-WD
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MIC-SCA-BD Shallow conduit adapter, black sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR, black sand finish (RAL9005)
Order number MIC-SCA-BD

MIC-SCA-WD Shallow conduit adapter, white sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR mount, white sand finish (RAL9010)
Order number MIC-SCA-WD

MIC-M25XNPT34 Adapter, M25 to 3/4"NPT, stainless
steel
Stainless Steel M25 to ¾” NPT thread adapter
Order number MIC-M25XNPT34

MIC-67SUNSHLD Sunshield for MIC7000 series, white
Three-part molded sunshield for MIC7000 family
cameras - 1 bottom shell, 2 top shells (1 for around
the optional illuminator accessory). White.
Order number MIC-67SUNSHLD

MIC-IP67-5PK Connector kit, IP67, 5pcs
5-pack weather protection kit for MIC7000 cameras.
Provides an IP67-rated barrier against dust or
moisture. Recommended when MIC camera is
mounted directly to installation surface (instead of
onto a MIC-DCA or MIC wall mount).
Order number MIC-IP67-5PK

MIC-WKT-IR Washer kit, MIC IR
Washer kit for MIC IP starlight 7000i and MIC IP fusion
9000i camera models
Washer kit for analog infrared MIC camera models
Order number MIC-WKT-IR
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u Full range of mounting brackets and other
accessories.

u Designed to integrate seamlessly with the MIC
family.

u Provides a best-fit solution for virtually any
application.

u Easy to use and install.

u Accessories extend functionality.

Bosch Security Systems offers a range of mounting
brackets and accessory products for the MIC family of
cameras. The mounting brackets (for corner, wall, and
pole mounting) are available in the standard colors of
the MIC family. (Note: Not all colors of mounting
brackets are available for all models of MIC cameras.)
The accessories have been designed to work
seamlessly with MIC cameras to extend their
functionality for your application. This datasheet
provides an overview of the available MIC accessories.
The following accessories have their own datasheets:

• MIC power supplies
• MIC illuminators (for MIC7000 and MIC IP starlight

7000i models)
• MIC Alarm/Washer Interface (MIC-ALM-WAS-24)
• VIDEOJET connect 7000 (VJC-7000-90)
• High PoE Midspan models
• VG4-A-PSU series
• MIC composite cables

Also available is the Serial Protocol Software License
(MVS-FCOM-PRCL), an e-license key for serial protocol
for IP cameras such as MIC IP starlight 7000i and MIC
IP fusion 9000i.

System overview

Mounting Accessories

Deep Conduit Adapter
The MIC Deep Conduit Adapter (MIC DCA) is designed
to allow a weatherproof conduit or cable gland to be
fitted to protect the signal cables. The MIC DCA,
regardless of model, has two M25 holes, one in the
base and one in the side.
An O-ring seals the camera-to-mount interface to an
ingress rating of IP68.
Supplied hardware includes:

• Four (4) M8 x 20 stainless steel hex bolts
• Four (4) M8 stainless steel plain washers
• One (1) O-ring, 80 mm x 3 mm
• One (1) end cap/blanking plug, M25 x 1.5, with O-ring

Hinged DCA Models
The MIC Hinged DCA (MIC-DCA-Hx) is deeper than the
conventional MIC-DCA and provides a convenient
mounting point for a MIC IP starlight 7000 HD, a MIC
IP starlight 7000i, or a MIC IP fusion 9000i camera. In
specific regions, certain hinged models (MIC-DCA-HxA)
include:

• One (1) conduit adapter (male M25 to female 3/4"
NPT)

See page 5



The hinge feature allows installers to “hang” the
camera temporarily but securely during installation for
easier connection of cables/wiring before final bolts
are installed.
Although the hinge feature is only available when used
with a MIC IP starlight 7000 HD, a MIC IP starlight
7000i, or a MIC IP fusion 9000i camera, this DCA is
otherwise compatible also with MIC analog cameras.

Conventional DCA Models

Wall Mount Bracket
The MIC Wall Mount Bracket (MIC-WMB) allows
mounting on building walls. It also coordinates with a
MIC Pole Mount Bracket (MIC-PMB) and a MIC
Shallow Conduit Adapter (MIC-SCA) to allow mounting
a MIC camera on a lamp post, scaffolding, or other
non-standard mounting post. The MIC-WMB has a
deep bowl to accommodate the signal cable
connections.
An O-ring seals the camera-to-mount interface to an
ingress rating of IP68.

Supplied hardware includes:
• Four (4) M8 x 20 stainless steel hex bolts
• Four (4) M8 stainless steel plain washers
• One (1) O-ring, 80 mm x 3 mm

Pole Mount Bracket
The MIC Pole Mount Bracket (MIC-PMB) coordinates
with a MIC-SCA and a MIC-WMB to allow mounting a
MIC camera on a lamp post, scaffolding, or other non-
standard mounting post. The MIC-PMB accommodates
a wide range of diameters.

Supplied hardware includes:
• Four (4) M8 x 30 stainless steel cap head bolts
• Six (6) M6 x 20 stainless steel countersunk head

bolts
• Two (2) high-torque stainless steel worm drive clips

(banding straps), 1 m long
• Two (2) pole mount blocks
• One (1) mounting plate

Corner Mount Bracket
The MIC Corner Mount Bracket (MIC-CMB)
coordinates with a MIC-SCA and a MIC-WMB to allow
mounting a MIC camera on the corner of a building.

Supplied hardware includes:
• Four (4) M8 x 25 stainless steel hex bolts
• Four (4) M8 stainless steel plain washers
• Four (4) M8 stainless steel nuts

Spreader Plate
The MIC Spreader Plate (MIC-SPR) is used to spread
the weight of a MIC camera and its supporting
brackets so that the camera can be mounted securely
to a flat masonry surface.
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Supplied hardware includes:
• Four (4) M8 x 30 stainless steel cap head bolts
• Four (4) M8 stainless steel plain washers
• Four (4) M8 stainless steel nuts

Shallow Conduit Adapter
The MIC Shallow Conduit Adapter (MIC-SCA) is used
as required with other mounting brackets. The MIC-
SCA has a single M25 side entry conduit fitting hole.
There is not sufficient room inside to allow the camera
to be mounted to it directly. (Use a MIC-DCA-Hx or a
MIC-DCA instead.)
An O-ring seals the camera-to-mount interface to an
ingress rating of IP68.

Supplied hardware includes:
• Four (4) M8 x 20 stainless steel hex bolts
• Four (4) M8 stainless steel plain washers
• One (1) O-ring, 80 mm x 3 mm
• One (1) end cap/blanking plug, M25 x 1.5, with O-ring

Other Hardware Accessories

M25 to 3/4"NPT Thread Adapter (MIC-M25XNPT34)
The conduit adapter (male M25 to female 3/4" NPT)
(MIC-M25XNPT34) allows attachment of ¾” NPT
conduit that is popular in the North American region to
MIC-DCA-Hx, MIC-DCA, and MIC-SCA mounts that have
M25x1.5 threaded holes. This adapter is included with
the following DCA models: MIC-DCA-HBA, MIC-DCA-
HWA, and MIC-DCA-HGA. The adapter is manufactured
from 316 stainless steel and includes a silicone O-ring
that seals the adapter to the conduit adapter to an
ingress rating of IP68.

Sunshield Kits
Sunshield Kits are available for various MIC cameras.
Each kit is designed to provide additional protection
for the camera from direct solar radiation, particularly
in sunny climates, by reflecting solar exposure, and by
creating an insulating gap between the environment
and the surface of the camera.

Sunshield Kit for MIC IP starlight 7000 HD and MIC
IP starlight 7000i cameras
The Sunshield Kit for the MIC starlight cameras
(MIC-67SUNSHLD) includes three (3) white, molded
parts: a bottom shell, one top shell for a camera
without an illuminator accessory, and one top shell for
a camera with an illuminator accessory.

Supplied hardware includes:
• Two (2) M4 x 14 stainless steel socket head Torx

screws
• Four (4) M4 x 8 stainless steel socket head Torx

screws
• Four (4) M4 stainless steel flat washers

Sunshield Kit for MIC IP fusion 9000i cameras
The Sunshield Kit for MIC IP fusion 9000i cameras
(MIC-9K-SNSHLD-W) includes two (2) white, molded
shells that attach to the tilt head of the camera.
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Supplied hardware includes:
• Four (4) M4 x 8 stainless steel socket head Torx
screws
• Four (4) M4 stainless steel flat washers
Supplied hardware includes:
Supplied hardware includes:

Biphase Converters
The MIC Biphase converter cards allow up to eight
MIC cameras to be interfaced with Bosch Biphase
compatible equipment. The card translates Bosch
Biphase protocol to RS-485, half duplex telemetry
signals. It also allows the camera address to be set
through its integrated DIP switch selector.
The MIC-BP3 has its own enclosure (rated IP65) with
its own power supply, which enables it to be used by
MIC power supplies that do not have an available
expansion slot.
The power supply for the MIC-BP3 includes a US plug,
a European plug, and a UK plug.
The MIC-BP4 is a plug-in card that fits into an available
expansion slot within a non-infrared MIC power supply
unit.

Alarm and Washer Pump Drive Card
The 8 Input Alarm Card (MIC-ALM) is designed to work
with a MIC power supply with a free expansion slot.
The MIC-ALM provides MIC cameras with eight alarm
inputs, a washer pump drive function with test/pump
priming capability and two additional relays, which can
be configured to operate external equipment when an
alarm signal is received. The card is compatible with
non-infrared MIC power supply units. (The card cannot
be used with a MIC IR power supply.)

Washer Kits
The MIC washer kits (MIC-WKT, MIC-WKT-IR) provide
the necessary components to allow connection of a
washer pump and water reservoir tank to a MIC
camera, and control via the camera telemetry.
Supplied hardware includes:

• One (1) washer jet nozzle
• Two (2) mounting brackets for the washer jet nozzle

The MIC-WKT kit also includes a washer pump drive
card (MIC-WSH), which fits into an empty expansion
slot of the non-IR MIC power supply units and provides
electrical connections, a washer pump relay, and a
Push to Test / pump prime function.
Note: The washer pump drive function is built-in to the
MIC infrared (IR) power supply units.

Certifications and approvals

Region Regulatory compliance/quality marks

Europe CE - MIC-9K-IP67-5PK

Installation/configuration notes

Typical Mounting Arrangement, Wall mount

MIC-SPR-BD, 

      -WD, -MG

MIC-SCA-BD,

      -WD, -MG

MIC-WMB-BD,

      -WD, -MG

Typical Wall mount configuration
Not shown: Mounting hardware.

Typical Mounting Arrangement, Pole mount

MIC-WMB-BD,

      -WD, -MG
MIC-SCA-BD,

      -WD, -MG

MIC-PMB

Typical Pole mount configuration
Not shown: Mounting hardware.

Typical Mounting Arrangement, Corner mount

MIC-CMB-BD,

      -WD, -MG

MIC-SCA-BD,

      -WD, -MG

MIC-WMB-BD,

      -WD, -MG

Typical Corner mount configuration
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Not shown: Mounting hardware.

Typical Mounting Arrangement, hinged DCA

MIC-DCA-HB,

      -HW, -HG

MIC-7130,

MIC-7230

Typical hinged DCA mount configuration

Technical specifications

MIC Hinged DCA

Dimensions 
(H x W)

120 x 131.6 mm
(4.7 x 5.18 in.)

Weight 2.5 kg (5.5 lb)

Material solid aluminum with painted polyester finish as below

 MIC-DCA-HB Black (RAL 9005), sand finish

 MIC-DCA-HW White (RAL 9010), sand finish

 MIC-DCA-HG Grey (RAL 9006), sand finish
(Available in specific regions only.)

 MIC-DCA-HBA Black (RAL 9005), sand finish

 MIC-DCA-
HWA

White (RAL 9010), sand finish

 MIC-DCA-HGA Grey (RAL 9006), sand finish
(Available in specific regions only.)

MIC Deep Conduit Adapter

Dimensions
(H x D)

90 x 120 mm
(3.5 x 4.7 in.)

Weight 1.45 kg (3 lb)

Material solid aluminum with painted polyester finish as below:

 MIC-DCA-BD Black (RAL 9005), sand finish

 MIC-DCA-WD White (RAL 9010) , sand finish

 MIC-DCA-GD Grey (RAL 9006), sand finish

MIC Wall Mount Bracket

Dimensions
(W x H x D)

340 x 124 x 120 mm
(13 x 5 x 4.7 in.)

Weight 1.95 kg (4.5 lb)

Material solid aluminum with painted polyester finish as below:

 MIC-WMB-BD Black (RAL 9005), sand finish

 MIC-WMB-WD White (RAL 9010) , sand finish

 MIC-WMB-GD Grey (RAL 9006), sand finish

 MIC-WMB-MG Grey (RAL 7001), sand finish
(Available in specific regions only.)

MIC Pole Mount Bracket (MIC-PMB)

Dimensions
(W x H x D)

127 x 160 x 9.5 mm (25.375 with pole mount blocks
fitted)
(5 x 6 x 0.4 in.)

Weight 1.7 kg (3.75 lb)

Material Mounting bracket, mounting blocks: Aluminum
Banding straps: Stainless steel

Finish color Clear anodized

MIC Corner Mount Bracket

Dimensions 
(W x H x D)

564 x 120 x 394 mm
(23 x 4.7 x 15.5 in.)

Weight 2.9 kg (6.5 lb)

Material solid aluminum with painted polyester finish as below:

 MIC-CMB-BD Black (RAL 9005), sand finish

 MIC-CMB-WD White (RAL 9010), sand finish

 MIC-CMB-GD Grey (RAL 9006), sand finish

 MIC-CMB-MG Grey (RAL 7001), sand finish
(Available in specific regions only.)

MIC Spreader Plate

Dimensions
(W x H x D)

190 x 190 x 12.7 mm
(7.5 x 7.5 x 0.5 in.)

Weight 1.24 kg (2.7 lb)

Material solid aluminum with painted polyester finish as below:

 MIC-SPR-BD Black (RAL 9005), sand finish

 MIC-SPR-WD White (RAL 9010), sand finish
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 MIC-SPR-GD Grey (RAL 9006), sand finish

 MIC-SPR-MG Grey (RAL 7001), sand finish
(Available in specific regions only.)

MIC Shallow Conduit Adapter

Dimensions
(H x D)

40 x 120 mm
(1.6 x 4.7 in.)

Weight 0.78 kg (1.7 lb)

Material solid aluminum with painted polyester finish as below:

 MIC-SCA-BD Black (RAL 9005), sand finish

 MIC-SCA-WD White (RAL 9010), sand finish

 MIC-SCA-GD Grey (RAL 9006), sand finish

 MIC-SCA-MG Grey (RAL 7001), sand finish
(Available in specific regions only.)

Sunshield for MIC IP starlight 7000 HD and MIC IP starlight 7000i
cameras (MIC-67SUNSHLD)

Dimensions
(W x H x D)

mm x mm x mm ( x x in.)

Weight 0.42 kg (14.8 oz) [all 3 pieces; only 2 pieces are
installed on each camera]

Sunshield for MIC IP fusion 9000i thermal cameras (MIC-9K-SNSHLD-
W)

Dimensions
(W x H x D)

150 x 232 x 110 mm (5.9 x 9.1 x 4.3 in.)

Weight 0.40 kg (14 oz)

Biphase converters (MIC-BP3, MIC-BP4)

Dimensions (W x H x D)

• MIC-BP3 Enclosure 120 x 55 x 80 mm
(4.7 x 2 x 3 in.)

• MIC-BP3 (Card only)
60 x 10 x 70 mm
(2.4 x 0.4 x 2.8 in.)• MIC-BP4 (Card)

Weight

• MIC-BP3 (card +
enclosure)

0.38 g (13 oz)

• MIC-BP4 0.035 g (1 oz)

Bi-phase
Specifications

Shielded 2-wire, half-duplex, multi-drop,
5000 ft cable limit requires 18 AWG wire

Cable Type Shielded Twisted Pair (STP)

Distance Maximum 1524 m (5000 ft) (Belden 8760
recommended)

Transmission Rate 31.25 KHz

Gage 1.02 mm (18 AWG) (recommended;
required for maximum distance)

Termination 110 Ω

Terminal Connector Screw terminals

Voltage 4 Vpp

Alarm card (MIC-ALM)

Dimensions
(W x H x D)

25 x 125 x 60 mm
(1 x 5 x 2.4 in.)

Weight 61 g (2 oz)

Material PCB Card

Alarm
Inputs

8 with LEDs

Relays 2; Washer Pump Drive Function with prime/test button

Alarm/Washer card (MIC-WKT)

Dimensions
(W x H x D)

125 x 25 x 60 mm
(4.92 x 0.98 x 2.36 in.)

Weight 44 g (1.5 oz)
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Ordering information

MIC-DCA-HB Deep conduit mount, M25 holes, black
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands.
Black (RAL 9005) color.
Order number MIC-DCA-HB

MIC-DCA-HW Deep conduit mount, two M25 holes,
white
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands.
White (RAL 9010) color.
Order number MIC-DCA-HW

MIC-DCA-HG Deep conduit mountt, two M25 holes, grey
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands.
Grey (RAL 7001) color. Available in specific regions
only.
Order number MIC-DCA-HG

MIC-DCA-HBA Deep conduit mount, M25 holes, black
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands. Includes an conduit adapter (male M25 to
female 3/4" NPT). Available in specific regions only.
Black (RAL 9005) color.
Order number MIC-DCA-HBA

MIC-DCA-HWA Deep conduit mount, M25 holes,white
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands. Includes an conduit adapter (male M25 to
female 3/4" NPT). Available in specific regions only.
White (RAL 9010) color.
Order number MIC-DCA-HWA

MIC-DCA-HGA Deep conduit mount, M25 holes,grey
DCA mount for MIC7000 and MIC IP fusion 9000i
cameras. Aluminum. Two M25 holes for conduit/cable
glands. Includes an conduit adapter (male M25 to
female 3/4" NPT). Available in specific regions only.
Grey (RAL 7001) color.
Order number MIC-DCA-HGA

MIC-WMB-BD Wall mount bracket , black
Wall mount bracket, black sand finish (RAL9005)
Order number MIC-WMB-BD

MIC-WMB-WD Wall mount bracket, white
Wall mount bracket, white sand finish (RAL9010)
Order number MIC-WMB-WD

MIC-WMB-GD Wall mount bracket , grey sand
Wall mount bracket, Grey (RAL 9006), sand finish, for
MIC-612xxxxG36x series cameras
Order number MIC-WMB-GD

MIC-WMB-MG Wall mount for rugged PTZ camera, grey
Wall Mount Bracket.
Grey (RAL 7001). Available in specific regions only.
Sand finish.
Order number MIC-WMB-MG

MIC-PMB Pole mount bracket
Pole mount bracket (includes 2 x 455 mm stainless
steel banding straps for pole diameters 75 to 145 mm)
Order number MIC-PMB

MIC-CMB-BD Corner mount bracket, black
Corner mount bracket, black sand finish (RAL9005)
Order number MIC-CMB-BD

MIC-CMB-WD Corner mount bracket, white
Corner mount bracket, white sand finish (RAL9010)
Order number MIC-CMB-WD

MIC-CMB-MG Corner mount bracket, grey sand
Corner mount bracket.
Grey (RAL 7001). Available in specific regions only.
Sand finish.
Order number MIC-CMB-MG

MIC-SPR-BD Wall mount spreader plate, black sand
Aluminum spreader plate suitable for brickwork
surface mounting, black sand finish (RAL9005)
Order number MIC-SPR-BD

MIC-SPR-WD Wall mount spreader plate, white sand
Aluminum spreader plate suitable for brickwork
surface mounting, white sand finish (RAL9010)
Order number MIC-SPR-WD

MIC-SPR-GD Wall mount spreader plate, grey sand
Aluminum spreader plate suitable for brickwork
surface mounting, grey sand finish (RAL 9006), for
MIC-612xxxxG36x series cameras
Order number MIC-SPR-GD

MIC-SPR-MG Wall mount spreader plate, grey sand
Aluminum spreader plate suitable for brickwork
surface mounting.
Grey (RAL 7001). Available in specific regions only.
Sand finish.
Order number MIC-SPR-MG

MIC-SCA-BD Shallow conduit adapter, black sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR, black sand finish (RAL9005)
Order number MIC-SCA-BD

MIC-SCA-WD Shallow conduit adapter, white sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR mount, white sand finish (RAL9010)
Order number MIC-SCA-WD

MIC-SCA-GD Shallow conduit adapter, grey sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR, grey sand finish (RAL 9006), for
MIC-612xxxxD36x series
Order number MIC-SCA-GD
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MIC-SCA-MG Conduit adapter, shallow, grey sand
Shallow conduit adapter for a MIC-WMB, a MIC-PMB,
or a MIC-SPR.
Grey (RAL 7001). Available in specific regions only.
Sand finish.
Order number MIC-SCA-MG

MIC-M25XNPT34 Adapter, M25 to 3/4"NPT, stainless
steel
Stainless Steel M25 to ¾” NPT thread adapter
Order number MIC-M25XNPT34

MIC-67SUNSHLD Sunshield for MIC7000 series, white
Three-part molded sunshield for MIC7000 cameras – 1
bottom shell, 2 top shells (1 for around the optional
illuminator accessory). White.
Order number MIC-67SUNSHLD

MIC-9K-SNSHLD-W Sunshield thermal PTZ camera,
white
Sunshield kit for MIC IP fusion 9000i cameras, white
color. Recommended for use with white color MIC IP
fusion 9000i cameras installed in locations with high
sun load.
Order number MIC-9K-SNSHLD-W

MIC-BP3 Biphase converter, for power supply
Biphase converter for IR power supplies or non-IR
power supplies without a free expansion slot available
Order number MIC-BP3

MIC-BP4 Biphase converter, for power supply
Biphase converter for non-IR versions of MIC series
power supply units
Order number MIC-BP4

MIC-ALM 8 input alarm card for MIC400 non IR PSU
8 Input alarm and washer pump drive card for PSU
(Not for IR PSU). Requires washer pump, purchase
separately.
Order number MIC-ALM

MIC-WKT Washer kit, MIC non IR
Washer kit for non-infrared MIC camera models.
Order number MIC-WKT

MIC-WKT-IR Washer kit, MIC IR
Washer kit for analog infrared MIC camera models as
well as for MIC IP starlight 7000i and MIC IP fusion
9000i camera models.
Order number MIC-WKT-IR
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u Supports high-power PoE/PoH and complies to both
the IEEE 802.3af and the IEEE 802.3at standards

u Lightning protection

u Detects and protects non-standard Ethernet
terminals automatically

u Mounts to a wall, shelf, bench or desktop

u 95 W model also mounts to other 95 W model units

Bosch sells two (2) models of midspans (a 60 W
model and a 95 W model) that enable remote power
over an IP network connection for specific Bosch IP
cameras. Rated for indoor installation only, the
midspans can be installed indoors and wired to a
camera installed outdoors.
Each midspan has a single port and is designed to
carry data and power over a standard CAT5e (or
better) cable, delivered through all 4 pairs.

95 W Midspan
The 95 W midspan is a high-power PoH (Power Over
HDBase T) device that provides data and power
between an Ethernet (remote network) switch and a
MIC7000, MIC IP starlight 7000i, or MIC IP fusion
9000i camera.

60 W Midspan
The 60 W midspan (NPD-6001B) enables remote High
Power over Ethernet (High PoE) for various Bosch
IP/HD PTZ cameras. Generating a maximum of 60 W, it
complies to both the IEEE 802.3af and the IEEE
802.3at standards, while doubling the available power.

Certifications and approvals

Electromagnetic
Compatibility
(EMC)

Complies with FCC Part 15, ICES-003, and CE
regulations, including EN 55022 Class B
(emission), EN 55024 (Immunity), and VCCI

Product Safety Complies with UL/cUL, GS Mark per EN 60950-1

Regulatory
Compliance

IEEE 802.3af (PoE), IEEE 802.3at (PoE+,
including 2-event), RoHS Compliant, WEEE
Compliant, CE

Lightning
protection

Meets GR-1089-CORE lightning protection
demands

60 W models only:

 EN 61000-4-5 (10/700 µsec, 4kv)
Surge protection: IEC 61643-21
ITU-T K.45 International standard

 



Installation/configuration notes

In the table below, an "X" identifies which midspans
can supply power to which models of cameras.

CAMERA MODELS 60 W
midspan

(NPD-6001B)

95 W
midspan

(NPD-9501A)

AUTODOME 7000 - outdoor
models (with heater)

X  

MIC7000 and MIC IP starlight
7000i models without illuminator

X X

MIC7000 and MIC IP starlight
7000i models with illuminator

 X

MIC IP fusion 9000i models  X

AUTODOME IP starlight 5000i
and AUTODOME IP starlight
5000i IR models

X  

Surface mounting
60 W models:

95 W models:

Dimensional Drawings
95 W models:

43 mm

(1.68 in.)

87.9 mm

(3.45 in.)

 166 mm 

(6.53 in.)

60 W models:

38 mm

(1.5 in.)

62 mm

(2.4 in.)

 151 m
m

 

(5.9 in
.)
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Technical specifications

Miscellaneous
60 W models:

Number of Ports One (1)

Pass through data
rates

10/100/1000 Mbps

Maximum cable length
recommended

Not to exceed 100 m (333 ft) between
network source and terminal

System Indicators AC Power (green)
Channel Power (green and orange)

95 W models:

Number of Ports One (1)

Pass through data
rates

10/100/1000 Mbps

Maximum cable length
recommended

Not to exceed 100 m (333 ft) between
network source and terminal

System Indicators AC Power (yellow)
Channel Power (green)

User Connections

Connectors Shielded RJ-45 100 Base-TX Ethernet PoE++
EIA 568A and 568B

Data

Data
transmission

Data provided over pairs 1/2 and 3/6 for 10/100
Ethernet

Electrical

Input Voltage 100 to 240 VAC, 50/60 Hz

Output Voltage 54-57 VDC (nominal)

Input Current 60 W model: 1.5 A
95 W model: 1.8 A (maximum)

High Power Over Ethernet
(High PoE) Output

Pin Assignment and Polarity: 
4 Pair power
- Pairs 1/2 (-) and 3/6 (+)
- Pairs 7/8 (-) and 4/5 (+)
User Port Power: 
60 W maximum for NPD-6001B
95 W maximum for NPD-9501A

Surge protection 60 W: Yes
95 W: No

Environmental

Operating
Temperature

At 95 W: -10 °C to +40 °C
(+14 °F to +104 °F)
At 60 W: -10 °C to +40 °C
(+14 °F to +104 °F)
At 30 W: -10 °C to +50 °C
(+14 °F to +122 °F)

Storage
Temperature

-20 °C to +70 °C
(-4 °F to +158 °F)
(60 W and 95 W models)

Operating
Humidity

60 W model: Maximum 90% relative, non-condensing
95 W model: 10% - 95%, non-condensing

Storage
Humidity

60 W model: Maximum 95% relative, non-condensing
95 W model: 5% - 95%, non-condensing

Construction
60 W models:

Dimensions (W x H x L) 62 mm x 38 mm x 151 mm
(2.44 in. x 1.5 in. x 5.94 in.)

Weight 340 g (0.75 lbs)

Mounting To wall, shelf, bench or desktop

95 W models:

Dimensions (W x H x L) 87.9 mm x 43 mm x 166 mm
(3.46 in. x 1.68 in. x 6.53 in.)

Weight 400 g (0.88 lb)

Mounting To wall, shelf, bench, desktop, and to other
95 W model units

Ordering information

NPD-6001B High PoE midspan
High PoE Midspan, 60 W, single port, AC in
Order number NPD-6001B

NPD-9501A Midspan, high PoE, single port, AC in
High PoE, 95 W, Single port indoor Midspan.
120/230VAC input. Supplies a data and power
interface to camera using a single standard CAT5e (or
better) network cable.
Order number NPD-9501A
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DBCP

4434

54

DBCP

4434

54
Dataline Surge Protectors
MJ8-POE Series

Power Over Ethernet Surge Protector

Hybrid GDT and Diode Technology

10/100/1000 Mbps Compatible

Bi-Directional Protection

Shielded Enclosure and Connectors

DIN Rail Screw Lug and Flange Mounting

UL497B Listed

Dimensions and Electrical Diagram
(in mm)

Characteristics

P : 3-Electrode gas discharge tube
DBC : 3-Pole low capacitance diode

Line Equipment

gul wercSegnafl gnitnuoM DIN rail mounting

CITEL  Part Number MJ8-POE-A MJ8-POE-B

Max. Data Rate 1000Mbps 1000Mbps

gnidleihS + seriW 8gnidleihS + seriW 8noitarugfinoC
(1-2) (3-6) (4-5) (7-8))8-7( )5-4( )6-3( )2-1(riap yb tuoniP

 >ycneuqerF 100Mhz

cdV84/cdV5cdV84egatloV eniL

Max. DC Current 1200mA 1200mA
> 100Mhz

Lines-Grd Surge Current (8/20) 2000A

Bd1 <Bd1 <ssoL noitresnI

Max. Discharge Current (10/350) 500A

A005A005t (8/20)nerruC egruS eniL-eniL

End of Life Short-circuit

In

Iimp

In

2000A

500A

16,000A 16,000A

Short-circuit

L-L Clamping Voltage 20V 20V

L-G Spark Overvoltage 90V 90V

B-EoP rof noitcennoc 54JRA-EoP rof noitcennoc 54JRnoitpircseD

Max. DC Power Supply 60Vdc

Un

IL
f

Uc 7.5Vdc (1,2,3,6)
60Vdc (4,5,7,8)

Application POE-A and Gigabit
Ethernet, High PoE

POE-B and Gigabit
Ethernet, High PoE

Dimensions See Diagram
Mechanical Characteristics

Cit f
c  ce.

U121501B

ItotalLines-Grd Surge Current (8/20)



Datacom GenSPEED® Category 5e Cables

40

Features and Benefits 
•  Protects against environmental  
 elements that can cause electrical 
 performance failures
•  TRU-Mark® print legend contains footage 

markings from 1000' to 0'
•  Prevents moisture migration

Applications
•  IEEE 802.3: 1000 BASE-T, 100 BASE-TX, 10 

BASE-T, PoE, PoE+
•  CDDI, Token Ring, ATM
•  Broadband and Baseband Analog Video 
•  Armored: aerial, duct and buried installations
•  Non-armored design is recommended for duct 

installation

Standard Compliances
•  ANSI/TIA 568-C.2
•  UL 444
•  RoHS Compliant Directive 2011/65/EU
•  ANSI/TIA 862 (Building Automation) 
•  ICEA S-90-661
•  ISO/IEC 11801 Ed. 2.0 (Class D)
•  Telcordia (Bellcore) Specification GR-421-

CORE Water Penetration Requirements

Data subject to change without notice.

CROSS-SECTION

ELECTRICAL PERFORMANCE

Frequency
MHz

Insertion Loss
(max)

NEXT
(min)

Return Loss
(min)

1 2.0 65.3 20.0
4 4.1 56.3 23.0

10 6.5 50.3 25.0
16 8.2 47.2 25.0
20 9.3 45.8 25.0
25 10.4 44.3 24.3

31.25 11.7 42.9 23.6
62.5 17.0 38.4 21.5
100 22.0 35.3 20.1
155 28.1 32.4 —
200 32.4 30.8 —
250 36.9 29.3 —
300 41.0 28.1 —
350 44.9 27.1 —

Note: Values are expressed in dB per 100 m (328 ft.) length @ 20°C. Values above 100 MHz are for information only.
*PSACR & ACR not specified in ANSI/TIA 568-C.2

ELECTRICAL CHARACTERISTICS

DC Resistance (max)
Ohms/100 m (328 ft) @ 20˚C 9.38

DC Resistance Unbalance (max)
Individual Pair % 4.00

Delay Skew (max)
ns/100 m 45

Nom. Velocity of Propagation
% Speed of Light 69

Characteristic Impedance 
Frequency (f):             1-100 MHz

Ohms 
100 ± 15

OUTER
JACKET

INNER 
JACKET 

(ARMORED 
ONLY)

FLOODING

24 AWG
CONDUCTOR
INSULATION

OPTIONAL 
ARMOR

PHYSICAL DATA
No Armor Aluminum Armor

Nominal Cable Diameter (in) 0.230 0.340
Nominal Cable Weight (lbs/1000 ft) 25 50
Minimum Bend Radius (in) 1.0 1.0
Maximum Pulling Force (lbs) 25 25
Temperature Rating (˚C)
 Installation: -30 to +60 -30 to +60
 Operation: -45 to +80 -45 to +80

PART NUMBERS
Standard packaging: 1000' Reel

Jacket Color Reel Armor

Black 5136100 None

Black 5136101 Aluminum

CONSTRUCTION

Conductors
• 24 AWG solid bare annealed copper

Insulation
• Polyolefin

Color Code
• Pair 1: Blue-White/Blue
• Pair 2: Orange-White/Orange
• Pair 3: Green-White/Green
• Pair 4: Brown-White/Brown

Optional Armor
• Aluminum applied helically (inner 

jacket is used with this construction)
• Armor diameter 12 mm

Flooding Compound
• Waterproof gel

Jacket
• UV- and Abrasion-Resistant 

Polyethylene

GenSPEED ® 5000 Category 5e Outside Plant Cable
Standards-Compliant

TIA 568-C.2

®




