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ABSTRACT 
The California Department of Transportation (Caltrans), in an effort to satisfy mandated 

Intelligent Transportation System (ITS) performance goals and consistency with MAP-21 
performance management targets, is deploying an increasing number of Closed-Circuit TV 
(CCTV) cameras to monitor traffic and conditions on California’s roadways. These CCTV 
cameras are typically mounted along the highway on top of high poles and need to be accessed 
periodically for service and repair to keep these sophisticated systems functional. Many of these 
Caltrans camera system sites are difficult to access due to traffic hazards, roadside obstacles, and 
greater pole heights. Challenging access sites like these require additional time, cost, and exposure 
to unsafe conditions, which can contribute to delayed or deferred camera maintenance and repairs. 
Caltrans is expanding their application of pole-mounted Camera Lowering Devices (CLDs) 
systems in an effort to facilitate access to these problematic camera sites. Caltrans commonly 
deploys Halo-style CLD products. This research introduces Caltrans to the use of a detachable type 
of CLD product that offers additional benefits, such as eliminating the potential of binding, 
reducing communication cabling requirements, allowing the mounting of ancillary items such as 
antennas and microwave vehicle detection systems (MVDS), and supporting the retrofitting of 
existing camera poles. This research project supports the deployment and evaluation of both an 
internal and external MG2 CLD systems on Caltrans highways. This report documents the 
installation, training, and performance of these research MG2 systems in association with Caltrans 
District 3 Maintenance and Transportation Management Center (TMC) personnel. These MG2 

CLD systems have proven to be easy to use, performed effectively, and provide significant cost 
and safety benefits to Caltrans maintenance when accessing ITS camera systems on the highway. 
Based on the successful deployment of these MG2 CLD systems, it is the recommendation of this 
report that Caltrans consider the qualification and expanded use of the MG2 CLD systems in the 
future. 
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EXECUTIVE SUMMARY 
The California Department of Transportation (Caltrans), in order to satisfy Caltrans’ 2020 

Intelligent Transportation System (ITS) field equipment performance goals and be consistent with 
MAP-21 performance management targets, is deploying an increasing number of Closed-Circuit 
TV (CCTV) cameras to monitor traffic and conditions on California’s roadways. These CCTV 
cameras are typically mounted along the highway on top of high poles which need to be accessed 
periodically for maintenance to keep these sophisticated systems operational. Many sites where 
Caltrans operates camera systems are difficult to access due to traffic hazards, roadside obstacles, 
and pole heights out of the reach of standard Caltrans man-lift trucks. These challenging sites 
require additional time, cost, and exposure to unsafe conditions, which consequently contributes 
to delayed or deferred camera maintenance and repairs. In an effort to facilitate access to these 
problematic camera sites, Caltrans is expanding their application of pole-mounted camera 
lowering device (CLD) systems. 

CLD systems can be incorporated into a new pole installation and, in the case of certain 
products, can be attached to existing camera poles. The CLD system enables a single maintenance 
worker to lower the camera package suspended by a steel cable down to the ground for service. 
Caltrans has primarily relied on one type of CLD product that can only be incorporated into new 
camera pole installations, but other types of devices and products can be investigated which may 
provide additional benefits, such as eliminating the possibility of binding, reducing communication 
cabling requirements, and supporting retrofitting of an existing camera pole. Caltrans needs an 
evaluation leading towards the qualification of at least one additional, viable commercially 
available CLD system of a different design for Caltrans’ potential purchase and deployment. 

This report examines the unique features and operation of the Halo and Detachable types of 
commercially available CLD products offered by major manufactures. The research methodology 
of this report includes the procurement and deployment for evaluation and study of a Detachable-
type MG2 Internal CLD system with an integrated 50-foot steel pole to be mounted on a highway 
by Caltrans. This research project also supports the installation and operation of an MG2 External-
type CLD system retrofitted by Caltrans to a legacy highway camera pole. This report documents 
the installation process for both the Internal and External MG2 systems along with their subsequent 
operation, performance characteristics, and serviceability in association with Caltrans District 3 
Maintenance and Transportation Management Center (TMC) personnel. This report also includes 
the performance and serviceability evaluation of the Caltrans high-mast MG2 Internal-type 
security/traffic Pan-Tilt-Zoom camera system located on the eastern approach to the SF-Oakland 
Bay Bridge. This system was installed and is maintained by the Caltrans subcontractor Industrial 
ENET. All of the MG2 CLD systems examined in this report have proven to be easy to use, 
performed effectively, and provide significant cost and safety benefits to Caltrans maintenance 
when accessing ITS camera systems on the highway. Based on the successful deployment and 
performance of these MG2 CLD systems, it is the recommendation of this report that Caltrans 
consider expanding their use of MG2 CLD products in the future. 
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CHAPTER 1: 
INTRODUCTION 

Problem 

The California Department of Transportation (DOT) (Caltrans), in order to meet Caltrans’ 
2020 Intelligent Transportation System (ITS) field equipment performance measures to be 
consistent with MAP-21 performance management targets, is utilizing an increasing number of 
Closed-Circuit TV (CCTV) cameras to monitor traffic and conditions on California’s roadways. 
These sophisticated CCTV cameras need regular maintenance, troubleshooting, and repair or 
replacement. Often the necessary roadside cameras locations are innately more difficult to access 
by Caltrans standard lift equipment due to traffic hazards, roadside obstacles, and greater pole 
heights. These camera system sites require additional time, cost, and exposure to unsafe conditions 
to access, which consequently contributes to delayed or deferred camera maintenance and repairs. 

Cracked enclosures, foggy or distorted images, power failure, and even network-related 
troubles are often the symptoms of delayed periodic camera system cleaning schedules of their 
connections leads, domes, and lenses. Ideally, these cameras are mounted at heights greater than 
35 feet to provide the best field of view of a roadway and surrounding area. Caltrans often places 
CCTV camera systems mounted on standard-height poles on highway overpass structures to obtain 
a high vantage point while also maintaining service access with standard Caltrans boom trucks. 
Other locations are relatively flat and require the installation of high-mast poles. Direct personnel 
access to CCTV camera systems on high-mast poles for service requires the use of special 
personnel lift equipment, safety training, and additional expense and time on-site. Even if a CCTV 
camera service agreement is to be purchased, the additional access cost of high-mast mounted 
camera systems is borne by the agency who pays for the service. Most camera maintenance is 
labor-related and is relatively quick, such that the access cost is the major component of the overall 
service cost. This imbalance often leads to deferred camera maintenance, resulting in poorer image 
quality, increased camera outages, and shortened camera life. 

Need 
With their expanding use of pole-mounted CCTV camera systems on the highway, Caltrans 

will be better served by expanding their selection of qualified, cost-effective, and maintainable 
camera lowering device (CLD) products. Whether Caltrans maintains the system directly or pays 
a vendor for a service contract, the cost and difficulty of accessing the CCTV cameras at the top 
of a high-mast pole is prohibitive and expensive if a CLD is not utilized. Therefore, Caltrans is 
interested in expanding use of CLD systems to simplify camera access at challenging sites. 
Caltrans has primarily relied on one type of CLD product, but other types of devices and products 
may provide additional benefits, such as eliminating the possibility of binding, reducing 
communication cabling requirements, and providing the ability to mount antennas external to the 
pole. Caltrans needs an evaluation leading towards the qualification of at least one additional, 
viable, and commercially available CLD system of a different design for Caltrans’ purchase and 
deployment consideration. 

1 



 

 

 

 
  

      
     

    
     

     
    

   
   

    
  

    
     

 
    

    
    

      
   

  
      

 

  
     

 
     

     
 

 
  

  

     
   

                                                 
 

  

Copyright 2018. the authors

Advanced Camera Lowering Device for ITS Maintenance 

Objectives 

Purpose 
In this study, the Advanced Highway Maintenance and Construction Technology (AHMCT) 

Research Center’s research objective was to procure and evaluate two types of camera lowering 
devices manufactured by MG2, Inc.,1 in terms of their suitability for Caltrans use. Two types of 
MG2 CLD systems were procured for this study: an Internal-type CLD (procured by AHMCT) 
designed to be integrated with an adapted pole and an External-mount-type CLD (provided by 
MG2, Inc.) designed as a universal retrofit attachment to any existing pole. This research study 
also includes an evaluation of the previously installed MG2 Internal-type CLD system mounted to 
a high-mast providing CCTV camera security coverage of the eastern approach to the new east 
span of the SF-Oakland Bay Bridge. The research will include observing and documenting system 
installation as well as evaluating these MG2 devices for approximately one year of exposure to the 
environment. This task will also monitor the installation and operation of these MG2 systems and 
explore how their design and performance differences may offer added benefits to the common 
Halo-style CLDs currently deployed on Caltrans highways. 

Expected Benefit 
The expected benefit of this research is to provide Caltrans with an expanded selection of pole-

mounted CLD product options to choose from when specifying projects. These additional devices 
may prove to be more cost-effective, provide additional performance benefits, and/or require less 
effort to maintain in the field. The supplemental devices will be studied and evaluated with respect 
to consideration for addition to Caltrans Standard Plans and Specifications. Successful systems 
could significantly ease the maintenance burden for high pole-mounted CCTV cameras while 
avoiding the known issues of the existing Halo-style CLD systems currently used by Caltrans. 

Scope 

The goal of this research is to procure, install, and evaluate the performance aspects of both 
the Internal- and External-type MG2 CLD systems. This research does not evaluate the structural 
integrity or structural acceptability of the CCTV lowering device, pole foundation bolthole pattern, 
or external mount device for Caltrans’ use. The proposed work specifically aims to evaluate both 
the MG2 integrated pole system, including internal lowering device, and the MG2 external mount 
lowering device for retrofit attachment to an existing pole. The focus of the evaluation will be to 
determine if one or both of these systems provides a viable, cost-effective, and maintainable 
solution for Caltrans’ CCTV lowering needs. Some of the key issues that will be addressed during 
this research study include: 

• Documentation of the Caltrans installation of both the MG2 Internal-type integrated pole 
and External-type add-on CLD systems. 

1 http://www.loweringsystem.com/ 
2 

http://www.loweringsystem.com
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• Documentation of the installation of a Caltrans standard Halo-style CLD system. 

• How well the MG2 CLD devices preform under a range of conditions, and what issues 
can be expected to be encountered. 

• Observe and assess the necessary maintenance demands of the MG2 devices, including 
lubrication and cleaning practices, and determine if there are any significant maintenance 
differences between the different device designs. 

• Document the Caltrans Maintenance crews’ field use of both the MG2 internal and 
external add-on camera-lowering devices and solicit user comments. 

• Consider the disconnect design performance characteristics. 

• Determine whether any of the CLD designs require specific pole accommodations for the 
device to operate normally. 

Background 

Caltrans operates a vast array of CCTV camera systems to monitor highways for ITS 
transportation management, emergency response, and security purposes. The CCTV cameras are 
generally placed at high vantage points to maximize the area of view. The high vantage point 
locations on the highway are commonly structures, steel poles, or a combination of both. Caltrans 
will often place standard poles on overpass structures to obtain a higher vantage point while 
retaining access with standard light-duty lift truck equipment (Figure 1). In flat areas where a high 
vantage point for the CCTV cameras is needed, high-mast poles are often the only option. Since 
CCTV cameras require periodic maintenance, Caltrans standard boom trucks can be utilized to 
service Caltrans’ standard 35-foot poles. High-mast pole heights are much greater than 35 feet, 
and therefore require more specialized high-lift equipment to access the camera mounted to the 
top of the mast for service. Often the additional cost to access these high-mast cameras results in 
delays in camera service. 
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Figure 1. High-Mast Fixed Camera Mounting with Overpass Access 
CLDs are ideally suited to provide ready access to challenging camera system sites such as 

mounted up on high-mast structures, or even conventional height poles where standard man-lift 
trucks cannot park close enough to the pole to provide the required reach. This may be due to 
inaccessible shoulder terrain, roadside obstructions, or a lack of a safe traffic pullout along the 
highway or ramp, necessitating difficult lane closures. Utilizing a CLD at these types of 
challenging locations enables a worker on foot to access the pole and lower the camera package 
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for maintenance, repair, or replacement, mitigating any of these types of man-lift truck access 
issues. The deployment of CLD systems at challenging traffic camera sites thereby enhances 
maintenance crew access, which translates to timelier camera maintenance and repairs, resulting 
in reduced camera downtime and cost. The deployment of CLD systems also provides cost savings 
during the installation process. Since the CLD is installed on the pole laying on the ground for 
Internal-type CLD systems, there is no need for workers to directly access the top of the pole after 
the pole is installed. This, as previously explained, provides significant cost savings for high-mast 
and challenging access site applications. Installing the camera system at ground level eliminates 
the need for man-lift equipment, is safer for the workers, and simplifies the overall task. Only a 
crane truck, which only needs to reach more than halfway up the pole, is required to erect the pole. 

Several manufacturers sell CLD systems that can be integrated with a high-mast pole. Only a 
few manufacturers offer a device that can be attached to an existing pole. Since all of these devices 
perform the same basic function of lowering a camera mounting from the top of a pole, they 
possess many of the same fundamental features, such as a cable winch system to raise and lower 
the camera/lighting package and locking mechanisms at the top of the high-mast pole. 

These systems have a multitude of design differences, but all of the differences can be 
effectively categorized in one of two types based on how they account for the change in routing 
length of the electrical and signal cable between the raised and lowered positions on the pole. One 
design strategy is to maintain the electrical and signal connection to the camera and other devices 
mounted at the top of the pole and effectively double the cable lengths to accommodate the cable 
path from the ground to the top of the pole and back down to the ground. The second design 
strategy is to disconnect the camera and other devices from the electrical and signal cables at the 
top of the pole and lower only the camera mounting. For the purposes of this report, device designs 
which remain connected during lowering will be generally categorized as Halo-style camera 
lowering devices, while devices designed to disconnect the electrical and signal connection at the 
top of the pole will be generally categorized as Disconnect-type devices. 

Halo-style CLD systems typically consist of a steel mounting ring which is wrapped around 
the pole that can be raised and lowered by cables from the top of the pole (Figure 2). The electrical 
and signal cables remain connected to the camera and other devices mounted to the lifting ring, 
and the extra cable length, when raised, remains inside the pole. For this, and other reasons, Halo-
style systems are normally integrated with a pole and installed together. 

The Detachable-type CLD (Figure 3) separates the camera enclosure and all cabling from the 
mounting at the top of the pole and only lowers the camera enclosure to the ground. Manufacturers 
have successfully installed and operated hundreds of both types of CLD systems throughout the 
world. Caltrans has many of the Halo-style systems installed and operational on California 
highways as part of their ITS infrastructure. Caltrans designated the subject of this report to focus 
primary on the MG2 commercial line of Detachable-type CLD systems. 
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Figure 2. Halo-Style CLD 
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Figure 3. Detachable-Type CLD 
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Research Methodology 

This research project supported the procurement and deployment of both the internal and 
external types of Detachable-type CLD systems manufactured by MG-Squared (MG2) company 
for testing on Caltrans highway roadsides. The Caltrans Transportation Management Center 
(TMC) operated CCTV cameras at these sites and Caltrans Maintenance crews provided all 
necessary service and maintenance to these CLD systems. AHMCT documented the installation 
and evaluated their operation and maintenance performance in normal use on the highway. The 
goal was to determine if one or both of these systems provide a viable, cost-effective, and 
maintainable solution for Caltrans’ CCTV lowering needs. The specific issues addressed in this 
study include: 

1) AHMCT procurement of one MG2 Internal-type lowering device and integrated 50-foot high 
pole and one manual crank lowering device. The External-type MG2 CLD system was 
procured by other means outside this project. AHMCT personnel worked with Caltrans and 
the vendor to coordinate system installation and training of both the Internal and External 
types of MG2 CLD systems on the highway. AHMCT coordinated with Caltrans to attend 
and document the system installation and attend training on the recommended use and 
maintenance of the MG2 CLD systems. 

2) AHMCT monitored and evaluated the performance of the MG2 CLD systems in the field 
under a range of conditions and identified any associated issues to be overcome or necessary 
accommodations. AHMCT visited each of the project’s installation sites at reasonable 
intervals to participate in the lowering and raising of the CCTV camera using the MG2 CLD 
systems. AHMCT acquired video of the lowering and raising the MG2 CLD systems by 
Caltrans maintenance crews. 

3) AHMCT documented any equipment failures and assessed maintenance demands for both 
devices. 

4) AHMCT pursued suggestions and performance feedback from the Caltrans maintenance 
workers with direct field experience using either the MG2 and/or Halo-style CLD systems on 
the highway. 

Overview of Research Results and Benefits 

Key contributions of this research project include: 

• Description of the features, utility, and configurations of various CLD systems. 
• Identification of CLD attributes, which translate to cost benefits for Caltrans. 
• Indication of how CLD systems can increase the level of service to ITS camera systems 

on the highway. 
• Documentation of the differences between Internal and External types of MG2 CLD 

versions and their potential beneficial applications. 
• Discussion regarding how the use of CLD systems positively contributes to Caltrans 

worker safety. 
• Evaluation of Caltrans’ use of CLD systems on the highway. 
• Identification of potential problems with CLD systems in field usage. 
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• Development of information to improve and/or broaden the range of CLD products 
available to Caltrans ITS in their effort to meet MAP-21 management targets. 
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CHAPTER 2: 
DETACHABLE-TYPE CLD DESIGN DESCRIPTION 

Detachable-Type CLD - Common Features 

Detachable-type CLDs are designed to support and lower a pendant, environmental dome, 
network closed-circuit television camera, lens, housing, Pan-Tilt-Zoom (PTZ) mechanism, 
cabling, connectors, and other supporting field components without damage and without 
degradation of camera operations. The lowering device consists of three key components: a 
suspension coupling, a camera-lowering support arm, and a Tenon pole-top transition adapter 
(Figure 4). The support arm and receiver brackets are designed to self-align the contact unit with 
the pole centerline during installation and to insure the contact unit cannot twist under high wind 
conditions. Detachable-type lowering devices suspension coupling units typically have a load 
capacity of 300 lb or greater. Locking mechanisms within the coupling are designed to support the 
full weight of the CCTV, PTZ, and environmental dome enclosure with two latch arms which act 
between the fixed (top) and moveable (bottom) contacts of the suspension coupling. The latching 
mechanism securely holds the camera and its control equipment free of vibration or motion 
between the components. The latching mechanisms operate by alternately raising and lowering the 
assembly using a winch and lowering cable assembly. When latched, all weight is removed from 
the lowering cable. The fixed unit has heavy-duty cast tracking guide(s) and means to allow 
latching in the same position each time. The contact unit housing is weatherproof with a 
replaceable gasket provided to seal the interior from dust and moisture. Detachable CLD systems 
are mated to supporting poles in one of two ways. The CLD system can be purchased integrated 
onto a custom pole, which is typically referred to as an Internal-type system, or attached to an 
existing in-place pole, referred to as an External-type system. 
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Figure 3. Detachable-type System Terminology (Internal Mounting Shown) 
(Image courtesy of MG2) 

To raise and lower the camera pendant on a conventional Detachable-type CLD system, the 
free end of the lifting cable is connected to a cable wrapped around the spool of a lifting winch 
assembly attached near the base of the pole. The lifting winch can either be rigidly mounted inside 
the pole and accessed through a hand-hole (Figure 5) or be configured for use with a portable 
winch tool that can be quickly attached to the pole when raising and lowering the camera pendant 
(Figure 6). Furthermore, the internally-mounted winch tool can be incorporated with an electric 
motor or as a connection to be driven with a separate handheld electric drill motor and socket 
adapter. The portable winch tool is provided with attachments such that the lifting can be driven 
by either a hand crank or a handheld electric drill motor using a socket adapter. Portable winch 
tools are interchangeable within a product family and can be utilized on any number of similar 
sites. There are a number of advantages and disadvantages to consider when selecting which winch 
configuration is best suited for any specific situation. In general, high-mast poles generally benefit 
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from internal winch systems, whereas shorter poles and External-type CLD products tend to 
warrant the portable winch system. 

Figure 4. Stratus Internal Winch Tool with Integrated Electric Motor 
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Figure 5. MG2 Portable Winch Tool and Handheld Drill Motor Driver 
An alternative Detachable-type CLD system offered by MOOG is similar in function to 

conventional CLD products, but the winch mechanism is integrated into the support arm and 
controlled electrically from the ground (Figure 7). The benefit of this type of design is a more 
compact, self-contained system. The logical downside of this configuration is that any problems 
encountered with the winching mechanism would necessitate access to the top of the pole to 
mitigate. This would be particularly problematic on high-mast poles where direct access to the top 
of the pole would require special high-lifting equipment. 
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Detachable-type CLD products can innately be configured with multiple units mounted on the 
same pole (Figure 8). Each of the CLD systems would be operated independently and could 
possibly share a common winch tool. The size of the pole must obviously be larger to handle the 
load due to multiple CLD systems. The maximum number of CLD systems attached to a single 
pole would theoretically be limited to three spaced at ninety degrees such that the open sector 
would be the safe zone for a worker to access the winching tool. 

Figure 6. MOOG Detachable CLD (Image courtesy of MOOG) 
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Figure 7. Multiple CLDs Attached to a Single Pole (Image courtesy of MG2) 

Detachable-Type CLD - Suspension Coupling Designs 

The design specifics of the suspension coupling are both a unique and critical component of a 
detachable type of camera lowering system that greatly influences the performance and 
maintainability of a particular product. Suspension coupling performs two distinctive functions: 
one as a mechanical latch, and the other as an un-pluggable electrical junction. Means of locking 
the camera pendant into a repeatable position in the suspension coupling at the top of the pole and 
relieving all tension on the lifting cable when connected are important performance and safety 
features. The means of mechanical latching must be remotely actuated from the ground either 
electrically or, more assuredly, with the lifting cable. The pluggable electrical disconnect 
connection in the suspension coupling must be weather-resistant and support the connection of 
various coaxial, electrical power, and signal connections necessary to operate multi-function 
remote camera systems. Two of the major manufacturers and distributers of disconnect CLD 
systems with different suspension coupling designs are MG2 and Camera Lowering Systems, Inc.2 

A self-contained compact CLD system offered by MOOG3 will also be briefly described for 
reference purposes. 

2 http://lowering-device.com/camera-lowering-systems 
3 http://www.moogs3.com/products/video-accessories/poles-lowering-devices.html 
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MG2 Suspension Coupling Design 
The MG2 disconnect latch mechanism in the Suspension Coupling operates in a cycle of five 

stages: Locked, Unlocking, Lowering, Raising, and Locking (Figure 9). The Support Arms travel 
in a cyclic path of locking and unlocking as the mechanism is repeatedly lifted to the top of travel 
and lowered. The latching stages always begin and end with the Disconnect Unit in the latched 
and locked position. During lifting, the latch mechanism is designed to self-align into the same 
position each time the assembly is raised and locked. The Guide Post in the center of the bottom 
half of the Disconnect Unit (Figure 10) centers itself in the tracking guide and rotates into its 
original orientation as the Guide Post’s cast-in-place key follows the inclined helical surface of the 
Tracking Guide. The Guide Post prevents misconnections and provides accurate mating without 
relying on contact pins to provide the final alignment. In the locked position, the latching 
mechanism twin tracking Support Arms support the entire weight of the camera with no tension 
on the lifting cable up to a maximum of 600 lb for safety factor calculations. 

Figure 8. MG2 Disconnect Latch Stages (Image courtesy of MG2) 
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Figure 9. MG2 Disconnect Latch 
The MG2 electrical disconnector blocks are encased in Haplon® (Chlorosulfonated 

Polyethylene, CSPE) synthetic rubber with gold-plated electrical contact pins (Figure 11). CSPE 
is noted for its resistance to chemicals, temperature extremes, and ultraviolet light, which makes 
it a better choice for this specific application over standard thermoplastic electrical connector body 
materials. Once connected, the CSPE electrical disconnector block constricts the pin surfaces so 
that approximately 10 lb of pull force is required to separate the contact block, which eliminates 
the probability of developing a loose contact connection. 
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Figure 10. MG2 Electrical Disconnect Blocks 
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Figure 11. MG2 E-Connector Installed 
The Camera Lowering Systems, Inc., Suspension Coupling has a similar operating principle to 

the previously described MG2 product. The coupling separates at the top of the pole and the camera 
pendant and the camera, suspended by a lifting cable, can then be lowered to near the ground with 
a winch tool (Figure 13). The Camera Lowering Systems, Inc., disconnect latch mechanism also 
has two Locking Cams (Figure 14) that support the entire weight of the camera and camera junction 
box when the unit is in the locked position. The Locking Cams are rated to withstand loads up to 
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400 lb, calculating for safety factors. The Guide Post in the center of the bottom half of the 
Disconnect Unit centers itself in the tracking guide and rotates into its original orientation. 

Figure 12. Camera Lowering Systems, Inc. Suspension Coupling Design 
(Image courtesy of Camera Lowering Systems, Inc.) 
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Figure 13. Camera Lowering Systems, Inc. Disconnect Bottom Half 
(Image courtesy of Camera Lowering Systems, Inc.) 

The Camera Lowering Systems, Inc., electrical connector block operates in a similar principle 
to the MG2 version, but there are some critical variations. The key difference lies with the 
Disconnect Unit design. The Camera Lowering Systems, Inc., electrical disconnect block design 
relies on lighter-duty electrical pluggable connectors and requires spring and guide pins to ensure 
a positive mating (Figure 15). 
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Figure 14. Electrical Connector Block Comparison 

22 



 

 

 

 
 

Copyright 2018. the authors

Advanced Camera Lowering Device for ITS Maintenance 

Figure 15. Camera Lowering Systems, Inc. Disconnect Top Half 
(Image courtesy of Camera Lowering Systems, Inc.) 
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Figure 16. Camera Lowering Systems, Inc. Camera Pendant Lowered 
(Image courtesy of Camera Lowering Systems, Inc.) 

Detachable-Type CLD – Internal Mounting Systems 

Internal-type CLD systems entail the customization of the pole to support the attachment of 
the CLD hardware and cabling. Consequently, the pole and CLD system are normally purchased 
together as a mated pair. The pole modifications at the base end of the pole mostly consist of 
supporting the attachment of the winch tool in a hand-hole flange and a parking ring to secure the 
Lifting Cable. The top end of the pole is terminated with an appropriate flange in which to attach 
the Tenon Adapter. The Tenon Adapter contains all the necessary connections to mount the CLD 
hardware. The Lifting Cable and all electrical cables are run through the inside of the pole from 
bottom to top, providing a clean outside pole appearance. The Lifting Cable, in addition, runs 
through a 1”-diameter polyvinyl chloride (PVC) conduit to prevent the lifting cable from rubbing 
against the electrical cables during lifting and potentially causing damage. 
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Figure 17. MG2 Internal-Type CLD Design (Image courtesy of MG2) 
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Figure 18. Camera Lowering Systems, Inc. Internal-Type CLD Design 
(Image courtesy of Camera Lowering Systems, Inc.) 

Detachable-Type CLD – External Mounting Systems 

Detachable-Style CLD External Pole Mounting – Common Features 
External-type CLD systems are a product line explicitly designed as a means of providing 

camera-lowering capabilities to existing in-place poles or structures. Unlike Internal-type CLD 
products, which rely on integrated pole attachment features, External-type CLD systems are 
specifically designed to be fully self-contained and not contingent upon the supporting structure 
containing any unique features and/or modifications. Halo-style systems, due to their fundamental 
operational principle, are innately dependent on integrated support-pole features and consequently 
cannot be efficiently retrofitted in-place. Only Disconnect-type camera lowering devices with their 
characteristic cantilevered support arm afford the opportunity of configuring the system for 
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straightforward attachment to in-place support surfaces. The operating principle of both the 
Internal and External types of CLD systems are identical, and the bolt-on winching mechanism is 
interchangeable for each product family. 

Since the primary application of External-type CLD products is the retrofitting of common 
existing tapered steel poles, the commonly stocked CLD mounting hardware components are 
generally designed to be banded to large round surfaces. Rigid wall galvanized steel 1”-diameter 
conduit(s) are run from the bottom Winch Box up to the Upper Mounting Box which is securely 
banded to the supporting pole. The conduit must be axially stiff to resist the compressive loading 
caused by the weight of the camera pendant which acts to pull the Winch Box up the tapered pole. 
The Support Arm of the CLD attaches to the Upper Mounting Box which is banded to the top of 
the pole. The Lifting Cable is run down one conduit to the Winch Box, and the electrical cables 
are either run down the inside of the pole or in a second external conduit run. Since all of the 
External-type CLD hardware is attached to the support structure surface, the install does not look 
nearly as clean as the Internal-type CLD system product line. 

Since the installation of the External-type CLD system is conducted on an already erected 
structure, high-lift equipment is an essential necessity to access the top of the pole. In contrast, the 
Internal-type CLD system is assembled on the ground and then raised up such that high-lift 
equipment is not required, which improves worker safety as well. Therefore, External-type CLD 
systems are far less cost efficient than Internal-type CLD systems for high-mast pole applications. 
For example, consider the SF-Oakland Bay Bridge MG2 Internal-type CLD system which is 
mounted on a 90-foot high-mast pole (Figure 20). Direct access to the top of a pole of this height 
to install an External-type CLD system would be prohibitively expensive and hazardous. 
Therefore, External-type CLD installations should ideally be limited to sites where ready access 
to the support structure is practical. 
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Figure 19. MG2 External-Type CLD System, CA50 at El Dorado Hills Blvd. 

28 



 

 

 

     

Copyright 2018. the authors

Advanced Camera Lowering Device for ITS Maintenance 

Figure 20. Bay Bridge High-Mast MG2 Internal-Type CLD System 
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CHAPTER 3: 
HALO-STYLE CLD – DESIGN DESCRIPTION 

Halo-Style CLD - Common Features 

Halo-style lowering systems are ideally suited for high-mast lighting applications (Figure 21) 
but can also support a multitude of other electronic packages, such as CCTV cameras, antennas, 
and electrical enclosures. The distinctive element which defines a Halo-style CLD system is a steel 
mounting platform ring which wraps around the pole and is raised and lowered by cables from the 
top of the pole. All electrical and signal cables remain connected to the various electronic devices 
mounted on the lifting ring when lowered. Consequently, the length of the connecting electrical 
cables is almost twice as long as the pole height to account for the extra distance when the 
mounting ring is lowered to the ground. Lifting is accomplished by a single lifting wire cable 
running from a winch system attached to the pole near the ground up the inside of the pole. The 
lifting cable splits into three cables and connects the lifting ring over three pulleys mounted at the 
end of short cantilever arms equally spaced radially at the top of the pole (Figure 22). A latching 
mechanism, which locks the mounting ring at the top of the pole and takes all the weight off the 
lifting cable when latched, is a common safety option. Better latching mechanism designs account 
for a fair amount of misalignment of the mounting ring during mating caused by unbalanced 
loading and wind effects. The design configuration of the Halo system implicitly necessitates that 
a custom pole be included to support the functional operation of the Halo system. 
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Figure 21. Halo High-Mast Lighting Application 
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Figure 22. Basic Halo Diagram, Halo-Style CLD Systems Deployed by Caltrans 
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Several companies manufacture similar variations of Halo-style CLD systems. Caltrans 
District 3 has several Halo-style CLD systems deployed throughout their district; most of these are 
sold and supported by Stratus Products. These Stratus CLD systems are designed with three 
separate equipment mounting arms equally spaced on the Ring Platform. Additional electronic 
devices can be attached to each of these mounting arms. Weight plates are utilized to account for 
the potential of uneven loading keeping the whole assembly balanced and minimizing docking 
misalignment when raising the Ring Platform. One benefit of the Halo-style system is that the 
mounting of a wide array of electronic packages on the mounting ring enables much of the 
electronic support components to be mounted in electrical enclosures attached directly to the 
mounting ring, which possibly reduces the overall number of conductors running up the pole. 
Another advantage is that the camera system can be operated when lowered to the ground, aiding 
in troubleshooting and commissioning. 
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Figure 23. Caltrans District 3 Stratus CLD, I-80 at Rocklin Rd. Exit 
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Figure 24. Caltrans District 3 Stratus CLD, I-5 at Richards Blvd Exit 
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CHAPTER 4: 
TRIAL MG2 CLD SYSTEMS PROCUREMENT AND INSTALLATION 

MG2 Internal-Type System Procurement 

The MG2 product line of camera lowering devices was selected by Caltrans as the subject of 
this evaluation study. The goal of this research project was to procure one MG2 Internal-type CLD 
and one MG2 External-type CLD, have Caltrans install both systems on the highway, and conduct 
evaluations. Caltrans based the equipment budget of this research project on a MG2-supplied cost 
quote, which was based on a standard 50-foot steel pole and mounting flange. During the actual 
procurement process, the standard pole specification provided by MG2 was reviewed by Caltrans 
structural engineer(s) and a determination was made that the size of the pole mounting base flange 
needed to be significantly increased to meet Caltrans minimal structural requirements (see 
Appendix A). MG2 updated their purchase quote to reflect the change in the pole specification, 
which resulted a substantial purchase price increase for the Internal-type camera lowering system 
pole. This price increase exceeded the research project budget for both systems, such that only the 
Internal-type lowering system could be purchased with the available funds. The AHMCT purchase 
was consequently changed to procure only the MG2 Internal-type system. The External-type 
system had to be procured by Caltrans through different means. The MG2 Internal-type CLD and 
pole were delivered to Caltrans in December 2017 (Appendix B). 
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Figure 25. Caltrans Modified Base 
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Figure 26. MG2 Internal-Type Mounted Pole 

MG2 Internal-Type System Installation 

Caltrans’ selected site for the installation of the AHMCT trial MG2 Internal-type CLD system 
and integrated 50-foot pole was at the intersection of US 50 and State Route (SR) 89 in the South 
Lake Tahoe area (Figure 28). It was mounted on the north side right of way of the intersection 
adjacent to US 50. This location will provide the CCTV camera and integrated PTZ unit at the top 
of the pole a view of both directions on US 50 and an eastward view of SR 89. A concrete footing 
for this specific pole had been previously installed (Figure 29). The pole was delivered to the 
installation site and the MG2 CLD components brought to the site by Caltrans TMC personnel. 
The pole purchase specifications were for a galvanized outer finish, but special Lake Tahoe 
environmental restrictions apply to this site, requiring that tall poles be color-matched to the natural 
surroundings. In this case, Caltrans crews painted the pole brown at the work site to satisfy this 
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restriction. Several Caltrans Electrical Maintenance and TMC personal, including service vehicles, 
were involved in the installation, which was conducted on December 19, 2017. AHMCT was 
present to observe the installation. An MG2 factory-trained installation representative was on-hand 
to guide the installation procedure and assist Caltrans with the assembly and testing of the lowering 
system on the pole. It is common policy among the major manufacturers to require that a 
manufacturer representative be present to guide every installation of their products in the field to 
ensure the CLD system is installed and operating correctly. In addition to the on-site installation 
training, MG2 provided a written set of installation instructions that provide a step-by-step set of 
instructions for the recommended installation procedure (Appendix C). 
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Figure 27. Meyers MG2 Internal-Type CLD Site Location 
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The on-site installation team consisted of a combination of Caltrans personnel and contractors 
who concentrated on completing different tasks, but often collaborated together. The Caltrans 
Maintenance electrical personnel were generally responsible for the CLD hardware installation-
related tasks: the Caltrans TMC electrical personnel and video network contractor focused on the 
camera connections and operation, and the electrical contractor attended to pole erection-related 
tasks. Since all of the MG2 system assembly tasks are completed with the pole laying on the 
ground, a bucket lift truck was not needed to access the top of the pole. The only piece of heavy 
equipment required was a crane truck that was brought by the electrical contractor to lift the fully 
assembled pole in place (Figure 30). Otherwise, PVC conduit and common hand tools listed on 
page 4 in Appendix C were all that was needed to assemble the MG2 Internal-type CLD system. 
MG2 supplies all the hardware and components necessary to assemble the Internal-type CLD 
except the 1”-diameter PVC conduit. 

Figure 28. MG2 Internal-type CLD Pole Footing 
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Figure 29. Crane Truck Erecting Pole 
The MG2 CLD installation process begins with a pre-installation checklist described in detail 

in Appendix C. The pole is then prepared for assembly by determining the site-specific orientation 
of the pole base hand-hole and the camera support arm. The camera support arm should be pointed 
toward the direction of the highway for the least obstructed camera view, and the hand-hole should 
be in a safe location for workers to stand when accessing the hand-hole, but for safety purposes 
not directly under the camera pendant. A pole-top Tenon Adapter is bolted to the flange at the top 
of the pole, taking notice of the camera support arm attachment point orientation. A PVC conduit 
is assembled inside the pole running from the hand-hole up to the Conduit Fitter adapter which 
attaches to the Tenon (Figure 31). The Lowering Device arm assembly is then placed next to the 
pole-mounted Tenon Adapter and the steel lifting cable is fished down through the PVC conduit 
in the pole. At the same time, the electrical and signal cables are run through the main body of the 
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pole from the hand-hole to the Tenon Adapter where all of the electrical connections join together 
with the Lowering Device arm assembly (Figure 32). 

Figure 30. PVC Conduit Assembly 
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Figure 31. Pole Tenon Electrical Connections 
Once the Lowering Device is bolted to the Tenon, the Quicklink (oval-shaped, threaded 

connecting link) is attached to the Parking Stand mounting ring welded near the upper edge of the 
hand-hole (Figure 33). During installation only, it is a useful time saver to add one additional 
Quicklink in the series to aid in determining where to terminate the opposite end of the cable. The 
Pole-Top Junction Box is attached to the Tenon Adapter which protects the pole top electrical 
connections from environmental exposure (Figure 34). A pull cord is attached to the bottom 
contact of the lowering device coupling to ensure the partially assembled pendant can be lowered. 
It is important to have the Coupling unlatched while setting the pole. The pole is then stood up and 
the anchoring bolts are tightened. 
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Figure 32. Inside Pole Base 
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Figure 33. Pole Top Assembly 
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Figure 34. MG2 CLD Winch Tool Attached 
With the pole standing, the lowering winch tool is attached to the pole and the lowering cable 

is connected (Figure 35). The MG2 installation representative suggested that hand cranking the 
lowering winch for poles 50 feet or less is efficient. A power drill attachment has also been 
included with the winch kit; this is valuable for use with high-mast poles. The lower half of the 
Coupling is lowered to the ground to complete the assembly of the camera pendant. The Cable 
Clamp is removed from the lower half of the Coupling and the extra lifting cable slack is pulled 
thought coupling until taught. The Cable Clamp is removed and reinstalled as close as possible to 
the lower half of the Coupling. The excess lifting cable length is trimmed off. The Cable Clamp is 
then pressed back into the lower half of the Coupling (Figure 36). Meanwhile the CCTV camera 
and PTZ unit can be attached to the bottom half of the Coupling Junction Box, and those electrical 
cables feed though an access hole in the center of the cover. The upper half of the Coupling 
Junction Box is attached to the lower half of the Coupling (Figure 37). The Coupling Junction Box 
is designed with a detachable hinge which enables the fully assembled lower half of the Coupling 
Junction Box to hang from the upper half, supporting the camera so the electrical connections can 
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be more easily joined together (Figure 38). The weight plates are then mounted on the lowered 
camera pendant. It is critical that the weight plates be attached before the camera pendant is raised, 
because the additional weight is needed to separate the electrical contacts at the top of the pole 
during the Coupling unlatching process. 

Figure 35. Cable Clamp 
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Figure 36. Attaching Coupling Junction Box 
The fully-assembled camera pendant (Figure 39) is raised and latched at the top of the pole to 

verify that the length of the lifting cable is correct. If the cable is too long, then the hardware on 
the portable winch can get caught in the pulley on the winch frame, possibly not allowing the CLD 
to latch or unlatch. If the cable is too short, then it will be difficult to attach the Lowering cable to 
the Parking Stand. Adjustments are made by lowering the camera pendant and adjusting the 
position of the cable clamp on the lifting cable. 
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Figure 37. MG2 Internal-Type Coupling Junction Box 
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Figure 38. Fully-Assembled Camera, Pendant Lowered 

MG2 External-Type System Procurement 

Since AHMCT did not have the sufficient research budget remaining to purchase the External-
type CLD system, MG2 provided a slightly used External-type camera lowering system for 
Caltrans installation and use. The MG2 External-type CLD system hardware was delivered to the 
installation site by Caltrans TMC personnel. The MG2 External-type CLD system was to be 
retrofitted to an existing Caltrans highway CCTV traffic camera pole site already in operation. 
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MG2 External-Type System Installation 

The Caltrans-selected site for the installation of the MG2-supplied External-type CLD system 
is on the north right of way of US 50 adjacent to the El Dorado Hills Boulevard overcrossing 
(Figure 40). This site already contained an active pole-mounted traffic camera system operated by 
the Caltrans District TMC. This integrated CCTV camera and PTZ unit is attached to the top of an 
ordinary Caltrans steel pole with a standard fixed placement mounting requiring a common 30-
foot lift truck to directly access the camera. As is often the case with these types of Caltrans pole-
mounted traffic camera systems, Caltrans mounted all the necessary camera support electronic 
components in a steel National Electrical Manufacturers Association (NEMA) enclosure near the 
top of the pole. Therefore, Caltrans’ plan was to remove the existing camera system, retrofit the 
existing pole with the MG2 External-type CLD system, and reattach the same camera system to 
the MG2 camera-mounting pendant. The only modification to the existing hardware of any 
significance was related to establishing a new electrical conduit connection between the existing 
electrical component enclosure mounted near the top of the pole and the MG2 upper mount box. It 
should be noted that this particular installation was chosen out of convenience as a demonstration 
site. The value and benefits of CLD systems could perhaps have been better showcased at either a 
high-mast pole site or a challenging site which is difficult to access with a standard lift truck. The 
camera support electronics enclosure would also logically be mounted near the base of the pole, 
not at the top as is the case of this demonstration site. There are many Caltrans traffic camera sites 
with standard 30-foot poles where access by Caltrans Maintenance crews is difficult due to traffic 
hazards. These sites would be an ideal application for the deployment of the MG2 External-type 
retrofit product; however, these sites are also very difficult to access to install the CLD system and 
require a long lead-time to schedule. 
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Figure 39. El Dorado Hills MG2 External-Type CLD Site Location 
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Caltrans performed the MG2 External-type CLD retrofit on December 20, 2017 at the El 
Dorado Hills legacy site. An MG2 installation representative was on-hand to guide the installation 
procedure and assist Caltrans with the assembly and testing of the lowering system on the pole. 
The installation team consisted of a combination of Caltrans personal and contractors who 
concentrated on completing different tasks, but often collaborated together. The Caltrans 
Maintenance electrical personnel generally focused on the installation of CLD hardware, while the 
Caltrans TMC electrical personnel and video network contractor focused on establishing the 
camera electrical and network connections. The Caltrans Maintenance electrical crews were using 
two lift trucks during this installation: a standard 30-foot man-lift truck and a less ordinary 45-foot 
man-lift truck. The 30-foot lift truck needed to be parked up close to the pole on the soft shoulder 
to be capable of reaching almost to the top of the pole. The 45-foot lift truck could easily reach the 
very top of the pole while being parked a greater distance away from the pole. In this case, the 45-
foot lift truck was able to reach the top of the pole while being parked on paved shoulder of the 
roadway (Figure 41). Both lift trucks were utilized in unison throughout the installation process. 
Other than the man-lift trucks, only basic hand tools were required to complete the MG2 External-
type CLD installation. 
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Figure 40. Caltrans External-Type CLD Legacy Retrofit 
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Figure 41. MG2 CLD Upper Box 
In addition to the MG2 on-site installation representative, a written set of installation 

instructions was also provided which provides a step-by-step set of instructions for the 
recommended installation procedure (Appendix D). Although, the operations of the MG2 Internal-
and External-type CLD systems are almost identical, the installation procedures are remarkably 
different. The key difference is that the External-type system is assembled on a standing 
pole/structure, requiring workers to conduct the majority of their installation tasks in a lift high off 
the ground. First, the existing legacy camera package is removed from the top of the pole and 
remounted onto the MG2 Camera Mounting component. The Upper Box (Figure 42) is then banded 
to the top of the pole and the Lower Box (Figure 43) is banded to the bottom. The steel conduit is 
run between the two boxes and securely banded to the pole. In this case, only a single conduit was 
necessary to house the lifting cable. All the existing electrical cables necessary to operate the 
camera system were already run up the inside of the pole. The Support Arm is brought up to the 
top of the pole and attached to the Upper Box with the Coupling only partially connected. The 
lifting cable is fed through the Upper Box and run down the conduit to the Lower Box. The eyelet 
of the Lifting Cable is then connected to the Parking Stand with an extra Quicklink added to assist 
with establishing the correct length of the cable. The Coupling is then separated, and the Cable 
Clamp pulled out of the Lower Junction Box. The Cable Clamp is removed, and the additional 
Lifting Cable slack taken out. The Cable Clamp is then attached to the Lifting Cable, paying 
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attention to clamp it as close to the Lower Half Coupling as possible (Figure 44). The excess 
Lifting Cable is trimmed, and the Cable Clamp is reinserted into the Lower Coupling. From the 
bottom of the pole, the Winch Tool is then used to lower the Camera Pendant to the ground. The 
Upper Half of the Junction Box is attached to the bottom of the Coupling, and then the Lower Half 
of the Junction Box, with the legacy camera already attached, is hung on the Junction Box 
detachable hinge (Figure 45). The Weight Plates are then placed on the Camera Pendant, and the 
Junction Box is closed. The fully assembled Camera Pendant can then be lifted to the top of the 
pole using the Winch Tool and latched in place. The Lifting Cable Eyelet is attached to the Parking 
Stand and the extra Quicklink removed. The Lifting Cable Eyelet should be positioned in the 
middle of the Lower Box as illustrated in Figure 43. In the unlikely event that further adjustment 
in the length of the Lifting Cable is necessary, the camera pendant is lowered and the adjustment 
is made on the ground. The Cable Clamp is simply removed from the Lower Coupling, adjusted, 
and then reinserted. Typically, the Weight Plates and the Lower Junction Box assembly are 
removed to reduce the hanging weight on the Upper Coupling to simplify the procedure. 

Figure 42. MG2 External-Type Lower Box 
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Figure 43. MG2 External-Type CLD Cable Clamp 
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Figure 44. Coupling Junction Box Assembly 
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Figure 45. MG2 External-Type CLD Top of Pole , Fully Assembled 
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Figure 46. Lowering CCTV Camera MG2 External-Type CLD 
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CHAPTER 5: 
MG2 CLD SYSTEM PERFORMANCE EVALUATION 

The major lowering device manufacturers provide a factory-trained representative to assist the 
customer with the assembly and testing of the first lowering system onto every pole assembly. 
Even if a customer’s assembly crew has been trained, the manufacturers require a factory 
representative to be on-hand to ensure their product is properly installed and operated. The 
manufacturers also typically provide written documentation certifying that the customer’s 
technicians have been instructed on the installation, operation, and safety features of the lowering 
device. Since the CLD installation procedure involves CLD operation, the manufacturer’s product 
operational instruction is conducted on-site intermingled with the installation instruction. For both 
of the MG2 CLD installations related to this research, operator training was conducted on-site, and 
several Caltrans Maintenance electrical workers were on-hand to participate in the training at one 
or both sites. For the Caltrans Stratus CLD installation at Richards Blvd, Caltrans sub-contracted 
out the installation, and Caltrans Maintenance personnel were not on-site for training. Therefore, 
the factory representative scheduled a classroom operational training session the following day. 
The Stratus factory representative noted that on-site training was the preferred approach when 
possible. The SF-Oakland Bay Bridge MG2 system maintenance is sub-contracted, and those 
technicians were also trained on-site during installation. 

MG2 Internal-Type System Performance 

AHMCT visited the MG2 Internal-type system in Meyers on May 8, 2018 to observe the 
exercising of the CLD system. Caltrans District 3 maintenance electricians were at the Meyers site 
to replace the CCTV camera. This was Caltrans Maintenance’s first visit to the site since the pole 
and CLD system were installed in December 2017. 
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Figure 47. Caltrans Meyers Traffic Camera Image 
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Figure 48. As-Built Meyers MG2 Internal-type CLD Site 
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The Caltrans Maintenance electricians arrived at the Meyers site in a Caltrans standard bucket 
lift truck, but did not need to use the lift to access the camera and conduct the camera switch-out. 
To access the CCTV camera at the top of the pole, only a few basic hand tools and the MG2 hand 
Winch Tool are necessary. Similarly, as few as one worker would be necessary to lower the CLD 
pendant, conduct any repairs and maintenance, return the camera pendant to the top of the pole, 
and latch it in place. The Meyers pole is set back some twenty feet from the roadway, so traffic 
control was not required to create a safe workspace at the pole base. 

Figure 49. Meyers MG2 Lowering Winch Tool 
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Figure 50. Meyers MG2 Lowering Camera Pendant 
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The CLD lowering procedure for this MG2 CLD system is a basic four-step process. The Winch 
Tool is attached to the hand-hole (Figure 50). The winch cable is clipped to the lifting cable ring, 
and then the lifting cable is detached from the Parking Stand inside the pole. The winch is cranked 
to lift and release the latch at the top of the pole. When the operator feels the weight of the camera 
pendant on the winch handle, this indicates that the camera pendant is unlatched and can be 
lowered toward the ground. It takes approximately a minute to hand-crank the camera pendant 
from the top down to where it is readily accessible by workers on the ground to conduct camera 
maintenance. In this visit, a temporary camera was removed and replaced with a repaired camera 
originally intended for this location (Figure 53). 

The process is reversed to return the camera to the top of the pole. The winch is cranked until 
tension increases as the camera pendant reaches the top of the pole. Then the crank direction is 
reversed to complete the latch lock. When all tension is released from the cable, the cable tends to 
spin which provides a positive indication the coupling is fully latched. The lifting cable is first 
attached to the Parking Stand in the pole, and then the winch cable is detached. The Winch Tool 
is unbolted from the pole and removed. The hand-hole cover is then reattached, which completes 
the lowering process. 

Figure 51. Hand Cranking Winch 
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Figure 52. CCTV Camera Replacement 

Performance Evaluation 
The MG2 Internal-type CLD system seems easy to operate, requires minimal setup, and appears 

very robust. A single worker can operate the system after minimal training, and the MG2 CLD 
does not require the worker to have to look up at the pole top to determine when the camera latches 
as is required for Halo-style systems. The only potential maintenance issue indicated by MG2 may 
be a need to shorten the lifting cable periodically due to cable stretch. This seems unlikely, though, 
since all tension is taken off the lifting cable while the camera is latched. 

One small issue did arise with the MG2 Winch Tool. The plastic indicator ball became unglued 
from the winch tool cable and was sliding down the cable as the winch was unspooled. It is unclear 
if this would cause any problems, but just in case, the Caltrans Maintenance electricians 
temporarily taped the plastic ball in place for this visit. A more permanent fix may be desired 
before the Winch Tool is used in the future. 

This MG2 CLD system was exposed to the winter snow/ice/salt environment for a full winter 
in the Lake Tahoe area and no noticeable corrosion or oxidation was observed on the lowering 
mechanism or the camera pendant assembly. The camera Junction Box on the camera pendant 
appeared to be weather-tight, and no evidence of moisture was observed. The Electrical Connector 
contact pins were clean, and no additional preparation was required before reconnection. 
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MG2 External-Type System Performance 

AHMCT visited the MG2 External-type system in El Dorado Hills on May 8, 2018 to observe 
the exercising of the CLD system. Caltrans District 3 Maintenance electricians were at this site to 
clean the CCTV camera. This was the first visit to the site by Caltrans maintenance crews since 
the MG2 External-type CLD system was attached to a legacy pole in December 2017. 

Figure 53. Caltrans El Dorado Hills Traffic Camera Image 

69 



 

 

 

  

Copyright 2018. the authors

Advanced Camera Lowering Device for ITS Maintenance 

Figure 54. As-built MG2 External-Type CLD, El Dorado Hills 
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The El Dorado Hills site has a wide paved pull-out such that service vehicles can be safely 
parked near the pole without the need for traffic control measures. Caltrans Maintenance 
electricians parked their service trucks in the pull-out, shielding their access to the pole. The 
procedure to lower the External-type MG2 CLD is identical to the procedure for the MG2 Internal-
type CLD described previously. The only difference is in the mounting of the hand winch. The 
Lower Box of the MG2 External-type system contains a receiver that enables the Winch Tool to 
be attached without depending on a bolt to secure it for operation (Figure 56). 

Figure 55. Winch Tool Receiver 
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Figure 56. MG2 External-Type Lower Box 

Performance Evaluation 
Fewer weight plates were installed on this camera pendant to keep the weight on the legacy 

pole to a minimum. The camera pendant seemed to unlatch and lower effectively without the extra 
two weight plates recommended by the manufacturer. The camera lowered near to the ground in 
about a minute with the operator using only the winch hand crank (Figure 58). The camera was 
then cleaned (Figure 59), returned to top of the pole, and latched in place. The critical banding, 
which mounts the CLD components to the pole, did not appear to have loosened. The MG2 system 
did not exhibit any signs of corrosion or oxidation, and no sign of wear was observed. Overall the 
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MG2 External-type CLD system seems easy to operate, requires minimal setup, and seems to be 
very robust. 

Figure 57. MG2 External-Type Camera Lowering 
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Figure 58. CCTV Lens Cleaning 

SF-Oakland Bay Bridge MG2 Internal-Type System Performance 

On June 15, 2017, AHMCT visited a Caltrans security/traffic camera site on the approach to 
the eastern span of the SF-Oakland Bay Bridge which is fitted with an MG2 Internal-type CLD 
system (Figure 60). Caltrans subcontracted the installation and maintenance of this PTZ camera 
system to IndustrialENET Company. The camera system was not fully commissioned at the time 
of the visit, but the on-site IndustrialENET technicians were able to provide a demonstration of 
the CLD portion of the system. Since this system is attached to the top of a 90-foot high pole, it is 
characterized as a high-mast structure requiring specialized ultra-high-reach lift equipment to 
install and access the top of the pole if a conventional mounting was used. Since the MG2 Internal-
type CLD mounting was used, the camera and cabling were installed with the pole lying on the 
ground. Following installation, the pole was then tilted up and attached to the footing. High-lift 
bucket equipment was not needed for this installation or subsequent commissioning—only a crane 
was necessary to lift and place the pole. All the necessary camera system electronics and support 
components were contained in a ground-mounted enclosure adjacent to the pole (Figure 61). Only 
the cables that connect the camera to the support electronics are run up the inside of the pole to the 
top and connected to the CLD upper coupling. 
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Figure 59. Bay Bridge MG2 Internal-Type CLD Site 
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The SF-Oakland Bay Bridge high-mast camera system is mounted off the right of way adjacent 
to, but separated from, traffic by a concrete barrier wall from the highway. Access to the pole site 
was from a service road that parallels the highway. The camera pendant was locked at the top of 
the pole when we arrived at the site. The IndustrialENET technician operating the MG2 CLD 
lowered and raised the camera pendant by himself using the portable winch tool and a portable 
battery-powered driver fitted with the standard equipment socket adapter (Figure 62). 

Figure 60. Bay Bridge MG2 CLD Remote Eletronics Cabinet 
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Figure 61. Power Driving Winch Tool 
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The first step is to remove the hand-hole cover and attach the winch tool to its mounting guide 
in the pole using only an adjustable wrench (Figure 63). Then the winch cable Quicklink is attached 
to the lifting cable eyelet before then disconnecting the lifting cable from the Parking stand. Then 
the hand crank is attached to the winch and cranked by hand, putting tension on the lifting cable 
to unlatch the coupling at the top of the pole. Then the crank direction is reversed and lowered by 
hand a short distance to ensure the camera pendant is unlatched. The hand crank is then replaced 
with the socket driver which is used to quickly spool out the winch cable lowering the camera 
pendant. It takes about a minute to lower the pendant to near the ground. AHMCT was then able 
to inspect the camera package and ensure the mating pins were clean and dry. 

The camera pendant is then winched back up close to the top of the coupling in about a minute’s 
time, stopping before reaching the coupling. The hand crank is then reattached. The manufacturer 
recommends that only the hand crank be used to latch and unlatch the coupling, so that the operator 
can directly feel the latching phases through the change in the cable tension. The pendant is then 
raised the remaining distance until the lifting cable tension increases, indicating the coupling has 
begun to latch. Reversing the winch lowers the coupling into full latching position, indicated by 
the relaxing of all tension in the lifting cable. The lifting cable is then reattached to the parking 
stand and the winch cable and removed. 

Figure 62. Attach Winch Tool 
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Figure 63. Hand Guiding Winch Cable 
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The SF-Oakland Bay Bridge MG2 CLD exercise demonstration was conducted without any 
problems or negative issues. The system was quick and easy to operate and appeared to be rugged 
in construction. The only potential issue that might present some future problems is wind-related, 
and this site is notoriously windy. As the camera pendant is lowered in high winds, it tends to spin, 
twisting the lifting cable. Then when the twisted lifting cable is reeled in for pendant lifting, the 
twisting causes the cable not to wind evenly on the winch spool. The operator is instructed to use 
a gloved hand to guide the cable winding manually (Figure 64). The winch spool is completely 
filled with the wrapped lifting cable when spooled in correctly. Should the cable not spool evenly 
and bunch up, the lifting cable may jam. If this happens, the lifting cable must be spooled out past 
the bunching and re-spooled. The manufacturer is aware of this issue, which is judged to be a small 
enough effect that further mitigation is not necessary. It appears that with a little operator vigilance, 
spooling problems can be avoided. 

Figure 64. Bay Bridge MG2 Internal-Type CLD 
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CHAPTER 6: 
CONCLUSIONS AND FUTURE RESEARCH 

Conclusions 

CLD systems provide a safe and efficient means for maintenance workers to access pole-
mounted traffic camera systems. CLD systems are especially beneficial in challenging site 
highway locations where maintenance crews have a difficult task of accessing the top of the pole 
due to height, access too near the base with a bucket lift truck, or both. A CLD system enables a 
worker standing at the base of the pole to directly access the camera by lowering it to ground level 
to perform maintenance or make repairs. The deployment of CLD systems eliminates the often 
difficult task of bringing a basket lift truck in near the pole base to access the camera due to traffic 
safety, physical obstructions, or rough terrain issues. This effectively translates to timelier camera 
maintenance and repairs, resulting in reduced camera downtime and thereby increasing the level 
of services. Keeping the worker on the ground also improves worker safety and lessens any 
potential traffic disruptions for sites difficult to access with standard bucket lift trucks. 

Caltrans has years of experience utilizing Halo-style CLD systems based on the multitude of 
these systems Caltrans has deployed on highway ITS camera sites throughout the state. The 
primary goal of this research was to improve and/or broaden the range of CLD products available 
to Caltrans ITS in their effort to meet MAP-21 management targets. This project specifically 
sought to introduce an alternative CLD product that is new to Caltrans but has been successfully 
utilized by other agencies for some time. 

The MG2 CLD system was specifically designed to support traffic camera applications, unlike 
the aforementioned Halo-style CLD systems, which were primarily developed to support high-
mast lighting applications. This research procured and deployed the two versions of the MG2 CLD 
system. The Internal-type of the MG2 CLD is intended for Caltrans applications involving a new 
pole installation such that the pole can be customized by the manufacturer to support the 
integration of the CLD device. The External-type of the MG2 CLD is intended for Caltrans 
applications involving retrofitting of an existing camera system or standing pole. This project 
provided the installation and evaluation of both the Internal and External types of Detachable-style 
CLD systems. 

Both the Internal and External types of MG2 CLD systems preform the same basic function of 
lowering a CCTV camera to the ground for maintenance, providing obvious worker safety and 
time saving benefits especially when applied to difficult to access and hazardous CCTV pole sites. 
In addition, the Internal-type CLD systems offer the prospect of reducing installation costs by 
enabling the entire CCTV system to be assembled on/from the ground. This eliminates the cost 
and hazard of relying on high lift equipment to conduct the installation, which is especially 
valuable for high mast applications. 

The installation of the MG2 External-type CLD is ideally suited for applications where a legacy 
pole is involved, which is not possible with Halo-style CLD systems. Since the External-type 
system is to be attached to an already-erected pole, workers conduct much of their installation 
tasks high in the air in man-lift buckets. Therefore, any potential installation benefits are negligible, 
but once installed the External-type CLD provides the ongoing benefit of enabling any further 
CCTV system maintenance to be conducted from the ground. 

The field trials of the both types of MG2 CLD systems were successful, and no negative issues 
were observed or experienced. The systems were simple to operate and trouble-free over the 
duration of this research study. The systems operated as required. The camera pendant can be 
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lowered to the ground or raised up to latch in less than two minutes time by hand with minimal 
effort. An internal electric winch or the drive socket attachment included with the detachable winch 
may be necessary for high-mast applications, but the poles in this study were 50 feet or less, which 
made winching by hand very appropriate. 

Future Work 

It may be useful to investigate CLD devices in the field over a longer period of time and 
potentially determine a value for an average service life. It would also be beneficial to examine 
CLD systems that have seen many years of service and/or are in service in harsh climates, such as 
saltwater environments, to better understand how these CLD systems preform as the mechanisms 
degrade and which parts are most prone to failure. In addition, a study could be conducted to 
determine the ideal application of CLD systems for Caltrans. A detailed cost-benefit study could 
be developed which examines the characteristics of CCTV site locations and determines the type 
of sites which justify the additional expense of CLD systems. Some expected factors would include 
access, traffic, pole height, space, infrastructure, and legacy equipment. This study could 
ultimately serve as a guide for Caltrans to refer to when determining and justifying which site 
locations would benefit from CLD system deployment. 
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	Problem 
	Problem 

	The California Department of Transportation (DOT) (Caltrans), in order to meet Caltrans’ 2020 Intelligent Transportation System (ITS) field equipment performance measures to be consistent with MAP-21 performance management targets, is utilizing an increasing number of Closed-Circuit TV (CCTV) cameras to monitor traffic and conditions on California’s roadways. These sophisticated CCTV cameras need regular maintenance, troubleshooting, and repair or replacement. Often the necessary roadside cameras locations 
	Cracked enclosures, foggy or distorted images, power failure, and even network-related troubles are often the symptoms of delayed periodic camera system cleaning schedules of their connections leads, domes, and lenses. Ideally, these cameras are mounted at heights greater than 35 feet to provide the best field of view of a roadway and surrounding area. Caltrans often places CCTV camera systems mounted on standard-height poles on highway overpass structures to obtain a high vantage point while also maintaini
	Need 
	With their expanding use of pole-mounted CCTV camera systems on the highway, Caltrans will be better served by expanding their selection of qualified, cost-effective, and maintainable camera lowering device (CLD) products. Whether Caltrans maintains the system directly or pays a vendor for a service contract, the cost and difficulty of accessing the CCTV cameras at the top of a high-mast pole is prohibitive and expensive if a CLD is not utilized. Therefore, Caltrans is interested in expanding use of CLD sys

	Objectives 
	Objectives 
	Objectives 

	Purpose 
	In this study, the Advanced Highway Maintenance and Construction Technology (AHMCT) Research Center’s research objective was to procure and evaluate two types of camera lowering devices manufactured by MG, Inc.,in terms of their suitability for Caltrans use. Two types of MGCLD systems were procured for this study: an Internal-type CLD (procured by AHMCT) designed to be integrated with an adapted pole and an External-mount-type CLD (provided by MG, Inc.) designed as a universal retrofit attachment to any exi
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	Expected Benefit 
	The expected benefit of this research is to provide Caltrans with an expanded selection of pole-mounted CLD product options to choose from when specifying projects. These additional devices may prove to be more cost-effective, provide additional performance benefits, and/or require less effort to maintain in the field. The supplemental devices will be studied and evaluated with respect to consideration for addition to Caltrans Standard Plans and Specifications. Successful systems could significantly ease th
	Scope 
	Scope 

	The goal of this research is to procure, install, and evaluate the performance aspects of both the Internal-and External-type MGCLD systems. This research does not evaluate the structural integrity or structural acceptability of the CCTV lowering device, pole foundation bolthole pattern, or external mount device for Caltrans’ use. The proposed work specifically aims to evaluate both the MGintegrated pole system, including internal lowering device, and the MGexternal mount lowering device for retrofit attach
	2 
	2 
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	• 
	• 
	• 
	Documentation of the Caltrans installation of both the MGInternal-type integrated pole and External-type add-on CLD systems. 
	2 


	• 
	• 
	Documentation of the installation of a Caltrans standard Halo-style CLD system. 

	• 
	• 
	How well the MGCLD devices preform under a range of conditions, and what issues can be expected to be encountered. 
	2 


	• 
	• 
	Observe and assess the necessary maintenance demands of the MGdevices, including lubrication and cleaning practices, and determine if there are any significant maintenance differences between the different device designs. 
	2 


	• 
	• 
	Document the Caltrans Maintenance crews’ field use of both the MG internal and external add-on camera-lowering devices and solicit user comments. 
	2


	• 
	• 
	Consider the disconnect design performance characteristics. 

	• 
	• 
	Determine whether any of the CLD designs require specific pole accommodations for the device to operate normally. 
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	Background 
	Background 
	Background 

	Caltrans operates a vast array of CCTV camera systems to monitor highways for ITS transportation management, emergency response, and security purposes. The CCTV cameras are generally placed at high vantage points to maximize the area of view. The high vantage point locations on the highway are commonly structures, steel poles, or a combination of both. Caltrans will often place standard poles on overpass structures to obtain a higher vantage point while retaining access with standard light-duty lift truck e
	Figure
	Figure 1. High-Mast Fixed Camera Mounting with Overpass Access 
	CLDs are ideally suited to provide ready access to challenging camera system sites such as mounted up on high-mast structures, or even conventional height poles where standard man-lift trucks cannot park close enough to the pole to provide the required reach. This may be due to inaccessible shoulder terrain, roadside obstructions, or a lack of a safe traffic pullout along the highway or ramp, necessitating difficult lane closures. Utilizing a CLD at these types of challenging locations enables a worker on f
	CLDs are ideally suited to provide ready access to challenging camera system sites such as mounted up on high-mast structures, or even conventional height poles where standard man-lift trucks cannot park close enough to the pole to provide the required reach. This may be due to inaccessible shoulder terrain, roadside obstructions, or a lack of a safe traffic pullout along the highway or ramp, necessitating difficult lane closures. Utilizing a CLD at these types of challenging locations enables a worker on f
	for maintenance, repair, or replacement, mitigating any of these types of man-lift truck access issues. The deployment of CLD systems at challenging traffic camera sites thereby enhances maintenance crew access, which translates to timelier camera maintenance and repairs, resulting in reduced camera downtime and cost. The deployment of CLD systems also provides cost savings during the installation process. Since the CLD is installed on the pole laying on the ground for Internal-type CLD systems, there is no

	Several manufacturers sell CLD systems that can be integrated with a high-mast pole. Only a few manufacturers offer a device that can be attached to an existing pole. Since all of these devices perform the same basic function of lowering a camera mounting from the top of a pole, they possess many of the same fundamental features, such as a cable winch system to raise and lower the camera/lighting package and locking mechanisms at the top of the high-mast pole. 
	These systems have a multitude of design differences, but all of the differences can be effectively categorized in one of two types based on how they account for the change in routing length of the electrical and signal cable between the raised and lowered positions on the pole. One design strategy is to maintain the electrical and signal connection to the camera and other devices mounted at the top of the pole and effectively double the cable lengths to accommodate the cable path from the ground to the top
	Halo-style CLD systems typically consist of a steel mounting ring which is wrapped around the pole that can be raised and lowered by cables from the top of the pole (Figure 2). The electrical and signal cables remain connected to the camera and other devices mounted to the lifting ring, and the extra cable length, when raised, remains inside the pole. For this, and other reasons, Halo-style systems are normally integrated with a pole and installed together. 
	The Detachable-type CLD (Figure 3) separates the camera enclosure and all cabling from the mounting at the top of the pole and only lowers the camera enclosure to the ground. Manufacturers have successfully installed and operated hundreds of both types of CLD systems throughout the world. Caltrans has many of the Halo-style systems installed and operational on California highways as part of their ITS infrastructure. Caltrans designated the subject of this report to focus primary on the MGcommercial line of 
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	Figure
	Figure 2. Halo-Style CLD 
	Figure 2. Halo-Style CLD 
	Figure 3. Detachable-Type CLD 

	Figure

	Research Methodology 
	Research Methodology 
	Research Methodology 

	This research project supported the procurement and deployment of both the internal and external types of Detachable-type CLD systems manufactured by MG-Squared (MG) company for testing on Caltrans highway roadsides. The Caltrans Transportation Management Center (TMC) operated CCTV cameras at these sites and Caltrans Maintenance crews provided all necessary service and maintenance to these CLD systems. AHMCT documented the installation and evaluated their operation and maintenance performance in normal use 
	2

	1) AHMCT procurement of one MGInternal-type lowering device and integrated 50-foot high pole and one manual crank lowering device. The External-type MGCLD system was procured by other means outside this project. AHMCT personnel worked with Caltrans and the vendor to coordinate system installation and training of both the Internal and External types of MGCLD systems on the highway. AHMCT coordinated with Caltrans to attend and document the system installation and attend training on the recommended use and ma
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	2) AHMCT monitored and evaluated the performance of the MGCLD systems in the field under a range of conditions and identified any associated issues to be overcome or necessary accommodations. AHMCT visited each of the project’s installation sites at reasonable intervals to participate in the lowering and raising of the CCTV camera using the MGCLD systems. AHMCT acquired video of the lowering and raising the MGCLD systems by Caltrans maintenance crews. 
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	3) AHMCT documented any equipment failures and assessed maintenance demands for both devices. 
	4) AHMCT pursued suggestions and performance feedback from the Caltrans maintenance workers with direct field experience using either the MGand/or Halo-style CLD systems on the highway. 
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	Overview of Research Results and Benefits 
	Overview of Research Results and Benefits 
	Overview of Research Results and Benefits 

	Key contributions of this research project include: 
	• 
	• 
	• 
	Description of the features, utility, and configurations of various CLD systems. 

	• 
	• 
	Identification of CLD attributes, which translate to cost benefits for Caltrans. 

	• 
	• 
	Indication of how CLD systems can increase the level of service to ITS camera systems on the highway. 

	• 
	• 
	Documentation of the differences between Internal and External types of MGCLD versions and their potential beneficial applications. 
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	• 
	• 
	Discussion regarding how the use of CLD systems positively contributes to Caltrans worker safety. 

	• 
	• 
	Evaluation of Caltrans’ use of CLD systems on the highway. 

	• 
	• 
	Identification of potential problems with CLD systems in field usage. 

	• 
	• 
	Development of information to improve and/or broaden the range of CLD products available to Caltrans ITS in their effort to meet MAP-21 management targets. 




	CHAPTER 2: DETACHABLE-TYPE CLD DESIGN DESCRIPTION 
	CHAPTER 2: DETACHABLE-TYPE CLD DESIGN DESCRIPTION 
	Detachable-Type CLD -Common Features 
	Detachable-Type CLD -Common Features 
	Detachable-Type CLD -Common Features 

	Detachable-type CLDs are designed to support and lower a pendant, environmental dome, network closed-circuit television camera, lens, housing, Pan-Tilt-Zoom (PTZ) mechanism, cabling, connectors, and other supporting field components without damage and without degradation of camera operations. The lowering device consists of three key components: a suspension coupling, a camera-lowering support arm, and a Tenon pole-top transition adapter (Figure 4). The support arm and receiver brackets are designed to self
	Figure
	Figure 3. Detachable-type System Terminology (Internal Mounting Shown) (Image courtesy of MG) 
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	To raise and lower the camera pendant on a conventional Detachable-type CLD system, the free end of the lifting cable is connected to a cable wrapped around the spool of a lifting winch assembly attached near the base of the pole. The lifting winch can either be rigidly mounted inside the pole and accessed through a hand-hole (Figure 5) or be configured for use with a portable winch tool that can be quickly attached to the pole when raising and lowering the camera pendant (Figure 6). Furthermore, the intern
	To raise and lower the camera pendant on a conventional Detachable-type CLD system, the free end of the lifting cable is connected to a cable wrapped around the spool of a lifting winch assembly attached near the base of the pole. The lifting winch can either be rigidly mounted inside the pole and accessed through a hand-hole (Figure 5) or be configured for use with a portable winch tool that can be quickly attached to the pole when raising and lowering the camera pendant (Figure 6). Furthermore, the intern
	from internal winch systems, whereas shorter poles and External-type CLD products tend to warrant the portable winch system. 

	Figure
	Figure 4. Stratus Internal Winch Tool with Integrated Electric Motor 
	Figure 4. Stratus Internal Winch Tool with Integrated Electric Motor 
	Figure 5. MGPortable Winch Tool and Handheld Drill Motor Driver 
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	Figure
	An alternative Detachable-type CLD system offered by MOOG is similar in function to conventional CLD products, but the winch mechanism is integrated into the support arm and controlled electrically from the ground (Figure 7). The benefit of this type of design is a more compact, self-contained system. The logical downside of this configuration is that any problems encountered with the winching mechanism would necessitate access to the top of the pole to mitigate. This would be particularly problematic on hi
	Detachable-type CLD products can innately be configured with multiple units mounted on the same pole (Figure 8). Each of the CLD systems would be operated independently and could possibly share a common winch tool. The size of the pole must obviously be larger to handle the load due to multiple CLD systems. The maximum number of CLD systems attached to a single pole would theoretically be limited to three spaced at ninety degrees such that the open sector would be the safe zone for a worker to access the wi
	Figure
	Figure 6. MOOG Detachable CLD (Image courtesy of MOOG) 
	Figure 6. MOOG Detachable CLD (Image courtesy of MOOG) 
	Figure 7. Multiple CLDs Attached to a Single Pole (Image courtesy of MG) 
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	Figure
	Detachable-Type CLD -Suspension Coupling Designs 
	Detachable-Type CLD -Suspension Coupling Designs 

	The design specifics of the suspension coupling are both a unique and critical component of a detachable type of camera lowering system that greatly influences the performance and maintainability of a particular product. Suspension coupling performs two distinctive functions: one as a mechanical latch, and the other as an un-pluggable electrical junction. Means of locking the camera pendant into a repeatable position in the suspension coupling at the top of the pole and relieving all tension on the lifting 
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	MGSuspension Coupling Design 
	2 

	The MGdisconnect latch mechanism in the Suspension Coupling operates in a cycle of five stages: Locked, Unlocking, Lowering, Raising, and Locking (Figure 9). The Support Arms travel in a cyclic path of locking and unlocking as the mechanism is repeatedly lifted to the top of travel and lowered. The latching stages always begin and end with the Disconnect Unit in the latched and locked position. During lifting, the latch mechanism is designed to self-align into the same position each time the assembly is rai
	2 

	Figure
	Figure 8. MGDisconnect Latch Stages (Image courtesy of MG) 
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	http://www.moogs3.com/products/video-accessories/poles-lowering-devices.html 




	Figure

	Figure 9. MGDisconnect Latch 
	Figure 9. MGDisconnect Latch 
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	The MGelectrical disconnector blocks are encased in Haplon® (Chlorosulfonated Polyethylene, CSPE) synthetic rubber with gold-plated electrical contact pins (Figure 11). CSPE is noted for its resistance to chemicals, temperature extremes, and ultraviolet light, which makes it a better choice for this specific application over standard thermoplastic electrical connector body materials. Once connected, the CSPE electrical disconnector block constricts the pin surfaces so that approximately 10 lb of pull force 
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	Figure
	Figure 10. MGElectrical Disconnect Blocks 
	Figure 10. MGElectrical Disconnect Blocks 
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	Figure
	Figure 11. MG E-Connector Installed 
	Figure 11. MG E-Connector Installed 
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	The Camera Lowering Systems, Inc., Suspension Coupling has a similar operating principle to the previously described MGproduct. The coupling separates at the top of the pole and the camera pendant and the camera, suspended by a lifting cable, can then be lowered to near the ground with a winch tool (Figure 13). The Camera Lowering Systems, Inc., disconnect latch mechanism also has two Locking Cams (Figure 14) that support the entire weight of the camera and camera junction box when the unit is in the locked
	The Camera Lowering Systems, Inc., Suspension Coupling has a similar operating principle to the previously described MGproduct. The coupling separates at the top of the pole and the camera pendant and the camera, suspended by a lifting cable, can then be lowered to near the ground with a winch tool (Figure 13). The Camera Lowering Systems, Inc., disconnect latch mechanism also has two Locking Cams (Figure 14) that support the entire weight of the camera and camera junction box when the unit is in the locked
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	400 lb, calculating for safety factors. The Guide Post in the center of the bottom half of the Disconnect Unit centers itself in the tracking guide and rotates into its original orientation. 

	Figure
	Figure 12. Camera Lowering Systems, Inc. Suspension Coupling Design (Image courtesy of Camera Lowering Systems, Inc.) 
	Figure 12. Camera Lowering Systems, Inc. Suspension Coupling Design (Image courtesy of Camera Lowering Systems, Inc.) 


	Figure
	Figure 13. Camera Lowering Systems, Inc. Disconnect Bottom Half (Image courtesy of Camera Lowering Systems, Inc.) 
	Figure 13. Camera Lowering Systems, Inc. Disconnect Bottom Half (Image courtesy of Camera Lowering Systems, Inc.) 


	The Camera Lowering Systems, Inc., electrical connector block operates in a similar principle to the MGversion, but there are some critical variations. The key difference lies with the Disconnect Unit design. The Camera Lowering Systems, Inc., electrical disconnect block design relies on lighter-duty electrical pluggable connectors and requires spring and guide pins to ensure a positive mating (Figure 15). 
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	Figure
	Figure 14. Electrical Connector Block Comparison 
	Figure 14. Electrical Connector Block Comparison 


	Figure
	Figure 15. Camera Lowering Systems, Inc. Disconnect Top Half (Image courtesy of Camera Lowering Systems, Inc.) 
	Figure 15. Camera Lowering Systems, Inc. Disconnect Top Half (Image courtesy of Camera Lowering Systems, Inc.) 


	Figure
	Figure 16. Camera Lowering Systems, Inc. Camera Pendant Lowered (Image courtesy of Camera Lowering Systems, Inc.) 
	Figure 16. Camera Lowering Systems, Inc. Camera Pendant Lowered (Image courtesy of Camera Lowering Systems, Inc.) 



	Detachable-Type CLD – Internal Mounting Systems 
	Detachable-Type CLD – Internal Mounting Systems 
	Detachable-Type CLD – Internal Mounting Systems 

	Internal-type CLD systems entail the customization of the pole to support the attachment of the CLD hardware and cabling. Consequently, the pole and CLD system are normally purchased together as a mated pair. The pole modifications at the base end of the pole mostly consist of supporting the attachment of the winch tool in a hand-hole flange and a parking ring to secure the Lifting Cable. The top end of the pole is terminated with an appropriate flange in which to attach the Tenon Adapter. The Tenon Adapter
	Figure
	Figure 17. MGInternal-Type CLD Design (Image courtesy of MG) 
	Figure 17. MGInternal-Type CLD Design (Image courtesy of MG) 
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	Figure
	Figure 18. Camera Lowering Systems, Inc. Internal-Type CLD Design (Image courtesy of Camera Lowering Systems, Inc.) 
	Figure 18. Camera Lowering Systems, Inc. Internal-Type CLD Design (Image courtesy of Camera Lowering Systems, Inc.) 



	Detachable-Type CLD – External Mounting Systems 
	Detachable-Type CLD – External Mounting Systems 
	Detachable-Type CLD – External Mounting Systems 

	Detachable-Style CLD External Pole Mounting – Common Features 
	External-type CLD systems are a product line explicitly designed as a means of providing camera-lowering capabilities to existing in-place poles or structures. Unlike Internal-type CLD products, which rely on integrated pole attachment features, External-type CLD systems are specifically designed to be fully self-contained and not contingent upon the supporting structure containing any unique features and/or modifications. Halo-style systems, due to their fundamental operational principle, are innately depe
	External-type CLD systems are a product line explicitly designed as a means of providing camera-lowering capabilities to existing in-place poles or structures. Unlike Internal-type CLD products, which rely on integrated pole attachment features, External-type CLD systems are specifically designed to be fully self-contained and not contingent upon the supporting structure containing any unique features and/or modifications. Halo-style systems, due to their fundamental operational principle, are innately depe
	straightforward attachment to in-place support surfaces. The operating principle of both the Internal and External types of CLD systems are identical, and the bolt-on winching mechanism is interchangeable for each product family. 

	Since the primary application of External-type CLD products is the retrofitting of common existing tapered steel poles, the commonly stocked CLD mounting hardware components are generally designed to be banded to large round surfaces. Rigid wall galvanized steel 1”-diameter conduit(s) are run from the bottom Winch Box up to the Upper Mounting Box which is securely banded to the supporting pole. The conduit must be axially stiff to resist the compressive loading caused by the weight of the camera pendant whi
	Since the installation of the External-type CLD system is conducted on an already erected structure, high-lift equipment is an essential necessity to access the top of the pole. In contrast, the Internal-type CLD system is assembled on the ground and then raised up such that high-lift equipment is not required, which improves worker safety as well. Therefore, External-type CLD systems are far less cost efficient than Internal-type CLD systems for high-mast pole applications. For example, consider the SF-Oak
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	Figure
	Figure 19. MG External-Type CLD System, CA50 at El Dorado Hills Blvd. 
	Figure 19. MG External-Type CLD System, CA50 at El Dorado Hills Blvd. 
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	Figure
	Figure 20. Bay Bridge High-Mast MGInternal-Type CLD System 
	Figure 20. Bay Bridge High-Mast MGInternal-Type CLD System 
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	CHAPTER 3: HALO-STYLE CLD – DESIGN DESCRIPTION 
	CHAPTER 3: HALO-STYLE CLD – DESIGN DESCRIPTION 
	Halo-Style CLD -Common Features 
	Halo-Style CLD -Common Features 
	Halo-Style CLD -Common Features 

	Halo-style lowering systems are ideally suited for high-mast lighting applications (Figure 21) but can also support a multitude of other electronic packages, such as CCTV cameras, antennas, and electrical enclosures. The distinctive element which defines a Halo-style CLD system is a steel mounting platform ring which wraps around the pole and is raised and lowered by cables from the top of the pole. All electrical and signal cables remain connected to the various electronic devices mounted on the lifting ri
	Figure
	Figure 21. Halo High-Mast Lighting Application 
	Figure 21. Halo High-Mast Lighting Application 


	Figure
	Figure 22. Basic Halo Diagram, Halo-Style CLD Systems Deployed by Caltrans 
	Figure 22. Basic Halo Diagram, Halo-Style CLD Systems Deployed by Caltrans 


	Several companies manufacture similar variations of Halo-style CLD systems. Caltrans District 3 has several Halo-style CLD systems deployed throughout their district; most of these are sold and supported by Stratus Products. These Stratus CLD systems are designed with three separate equipment mounting arms equally spaced on the Ring Platform. Additional electronic devices can be attached to each of these mounting arms. Weight plates are utilized to account for the potential of uneven loading keeping the who
	Figure
	Figure 23. Caltrans District 3 Stratus CLD, I-80 at Rocklin Rd. Exit 
	Figure 23. Caltrans District 3 Stratus CLD, I-80 at Rocklin Rd. Exit 


	Figure
	Figure 24. Caltrans District 3 Stratus CLD, I-5 at Richards Blvd Exit 
	Figure 24. Caltrans District 3 Stratus CLD, I-5 at Richards Blvd Exit 
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	CHAPTER 4: TRIAL MGCLD SYSTEMS PROCUREMENT AND INSTALLATION 
	CHAPTER 4: TRIAL MGCLD SYSTEMS PROCUREMENT AND INSTALLATION 
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	MG
	MG
	MG
	2 
	Internal-Type System Procurement 

	The MGproduct line of camera lowering devices was selected by Caltrans as the subject of this evaluation study. The goal of this research project was to procure one MGInternal-type CLD and one MGExternal-type CLD, have Caltrans install both systems on the highway, and conduct evaluations. Caltrans based the equipment budget of this research project on a MG-supplied cost quote, which was based on a standard 50-foot steel pole and mounting flange. During the actual procurement process, the standard pole speci
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	Figure
	Figure 25. Caltrans Modified Base 
	Figure 25. Caltrans Modified Base 


	Figure
	Figure 26. MGInternal-Type Mounted Pole 
	Figure 26. MGInternal-Type Mounted Pole 
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	MG
	MG
	MG
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	Internal-Type System Installation 

	Caltrans’ selected site for the installation of the AHMCT trial MG Internal-type CLD system and integrated 50-foot pole was at the intersection of US 50 and State Route (SR) 89 in the South Lake Tahoe area (Figure 28). It was mounted on the north side right of way of the intersection adjacent to US 50. This location will provide the CCTV camera and integrated PTZ unit at the top of the pole a view of both directions on US 50 and an eastward view of SR 89. A concrete footing for this specific pole had been p
	Caltrans’ selected site for the installation of the AHMCT trial MG Internal-type CLD system and integrated 50-foot pole was at the intersection of US 50 and State Route (SR) 89 in the South Lake Tahoe area (Figure 28). It was mounted on the north side right of way of the intersection adjacent to US 50. This location will provide the CCTV camera and integrated PTZ unit at the top of the pole a view of both directions on US 50 and an eastward view of SR 89. A concrete footing for this specific pole had been p
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	restriction. Several Caltrans Electrical Maintenance and TMC personal, including service vehicles, were involved in the installation, which was conducted on December 19, 2017. AHMCT was present to observe the installation. An MGfactory-trained installation representative was on-hand to guide the installation procedure and assist Caltrans with the assembly and testing of the lowering system on the pole. It is common policy among the major manufacturers to require that a manufacturer representative be present
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	Figure
	Figure 27. Meyers MGInternal-Type CLD Site Location 
	Figure 27. Meyers MGInternal-Type CLD Site Location 
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	The on-site installation team consisted of a combination of Caltrans personnel and contractors who concentrated on completing different tasks, but often collaborated together. The Caltrans Maintenance electrical personnel were generally responsible for the CLD hardware installation-related tasks: the Caltrans TMC electrical personnel and video network contractor focused on the camera connections and operation, and the electrical contractor attended to pole erection-related tasks. Since all of the MGsystem a
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	Figure
	Figure 28. MGInternal-type CLD Pole Footing 
	Figure 28. MGInternal-type CLD Pole Footing 
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	Figure
	Figure 29. Crane Truck Erecting Pole 
	Figure 29. Crane Truck Erecting Pole 


	The MGCLD installation process begins with a pre-installation checklist described in detail in Appendix C. The pole is then prepared for assembly by determining the site-specific orientation of the pole base hand-hole and the camera support arm. The camera support arm should be pointed toward the direction of the highway for the least obstructed camera view, and the hand-hole should be in a safe location for workers to stand when accessing the hand-hole, but for safety purposes not directly under the camera
	The MGCLD installation process begins with a pre-installation checklist described in detail in Appendix C. The pole is then prepared for assembly by determining the site-specific orientation of the pole base hand-hole and the camera support arm. The camera support arm should be pointed toward the direction of the highway for the least obstructed camera view, and the hand-hole should be in a safe location for workers to stand when accessing the hand-hole, but for safety purposes not directly under the camera
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	pole from the hand-hole to the Tenon Adapter where all of the electrical connections join together with the Lowering Device arm assembly (Figure 32). 

	Figure
	Figure 30. PVC Conduit Assembly 
	Figure 30. PVC Conduit Assembly 


	Figure
	Figure 31. Pole Tenon Electrical Connections 
	Figure 31. Pole Tenon Electrical Connections 


	Once the Lowering Device is bolted to the Tenon, the Quicklink (oval-shaped, threaded connecting link) is attached to the Parking Stand mounting ring welded near the upper edge of the hand-hole (Figure 33). During installation only, it is a useful time saver to add one additional Quicklink in the series to aid in determining where to terminate the opposite end of the cable. The Pole-Top Junction Box is attached to the Tenon Adapter which protects the pole top electrical connections from environmental exposu
	Figure
	Figure 32. Inside Pole Base 
	Figure 32. Inside Pole Base 


	Figure
	Figure 33. Pole Top Assembly 
	Figure 33. Pole Top Assembly 


	Figure
	Figure 34. MGCLD Winch Tool Attached 
	Figure 34. MGCLD Winch Tool Attached 
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	With the pole standing, the lowering winch tool is attached to the pole and the lowering cable is connected (Figure 35). The MGinstallation representative suggested that hand cranking the lowering winch for poles 50 feet or less is efficient. A power drill attachment has also been included with the winch kit; this is valuable for use with high-mast poles. The lower half of the Coupling is lowered to the ground to complete the assembly of the camera pendant. The Cable Clamp is removed from the lower half of 
	With the pole standing, the lowering winch tool is attached to the pole and the lowering cable is connected (Figure 35). The MGinstallation representative suggested that hand cranking the lowering winch for poles 50 feet or less is efficient. A power drill attachment has also been included with the winch kit; this is valuable for use with high-mast poles. The lower half of the Coupling is lowered to the ground to complete the assembly of the camera pendant. The Cable Clamp is removed from the lower half of 
	2 

	be more easily joined together (Figure 38). The weight plates are then mounted on the lowered camera pendant. It is critical that the weight plates be attached before the camera pendant is raised, because the additional weight is needed to separate the electrical contacts at the top of the pole during the Coupling unlatching process. 

	Figure
	Figure 35. Cable Clamp 
	Figure 35. Cable Clamp 


	Figure
	Figure 36. Attaching Coupling Junction Box 
	Figure 36. Attaching Coupling Junction Box 


	The fully-assembled camera pendant (Figure 39) is raised and latched at the top of the pole to verify that the length of the lifting cable is correct. If the cable is too long, then the hardware on the portable winch can get caught in the pulley on the winch frame, possibly not allowing the CLD to latch or unlatch. If the cable is too short, then it will be difficult to attach the Lowering cable to the Parking Stand. Adjustments are made by lowering the camera pendant and adjusting the position of the cable
	Figure
	Figure 37. MGInternal-Type Coupling Junction Box 
	Figure 37. MGInternal-Type Coupling Junction Box 
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	Figure
	Figure 38. Fully-Assembled Camera, Pendant Lowered 
	Figure 38. Fully-Assembled Camera, Pendant Lowered 



	MG
	MG
	MG
	2 
	External-Type System Procurement 

	Since AHMCT did not have the sufficient research budget remaining to purchase the External-type CLD system, MGprovided a slightly used External-type camera lowering system for Caltrans installation and use. The MGExternal-type CLD system hardware was delivered to the installation site by Caltrans TMC personnel. The MGExternal-type CLD system was to be retrofitted to an existing Caltrans highway CCTV traffic camera pole site already in operation. 
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	External-Type System Installation 

	The Caltrans-selected site for the installation of the MG-supplied External-type CLD system is on the north right of way of US 50 adjacent to the El Dorado Hills Boulevard overcrossing (Figure 40). This site already contained an active pole-mounted traffic camera system operated by the Caltrans District TMC. This integrated CCTV camera and PTZ unit is attached to the top of an ordinary Caltrans steel pole with a standard fixed placement mounting requiring a common 30foot lift truck to directly access the ca
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	Figure
	Figure 39. El Dorado Hills MGExternal-Type CLD Site Location 
	Figure 39. El Dorado Hills MGExternal-Type CLD Site Location 
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	Caltrans performed the MGExternal-type CLD retrofit on December 20, 2017 at the El Dorado Hills legacy site. An MGinstallation representative was on-hand to guide the installation procedure and assist Caltrans with the assembly and testing of the lowering system on the pole. The installation team consisted of a combination of Caltrans personal and contractors who concentrated on completing different tasks, but often collaborated together. The Caltrans Maintenance electrical personnel generally focused on th
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	Figure
	Figure 40. Caltrans External-Type CLD Legacy Retrofit 
	Figure 40. Caltrans External-Type CLD Legacy Retrofit 


	Figure
	Figure 41. MGCLD Upper Box 
	Figure 41. MGCLD Upper Box 
	2 



	In addition to the MGon-site installation representative, a written set of installation instructions was also provided which provides a step-by-step set of instructions for the recommended installation procedure (Appendix D). Although, the operations of the MGInternal-and External-type CLD systems are almost identical, the installation procedures are remarkably different. The key difference is that the External-type system is assembled on a standing pole/structure, requiring workers to conduct the majority 
	In addition to the MGon-site installation representative, a written set of installation instructions was also provided which provides a step-by-step set of instructions for the recommended installation procedure (Appendix D). Although, the operations of the MGInternal-and External-type CLD systems are almost identical, the installation procedures are remarkably different. The key difference is that the External-type system is assembled on a standing pole/structure, requiring workers to conduct the majority 
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	attention to clamp it as close to the Lower Half Coupling as possible (Figure 44). The excess Lifting Cable is trimmed, and the Cable Clamp is reinserted into the Lower Coupling. From the bottom of the pole, the Winch Tool is then used to lower the Camera Pendant to the ground. The Upper Half of the Junction Box is attached to the bottom of the Coupling, and then the Lower Half of the Junction Box, with the legacy camera already attached, is hung on the Junction Box detachable hinge (Figure 45). The Weight 

	removed to reduce the hanging weight on the Upper Coupling to simplify the procedure. 
	Figure 42. MG External-Type Lower Box 
	Figure 42. MG External-Type Lower Box 
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	Figure
	Figure 43. MG External-Type CLD Cable Clamp 
	Figure 43. MG External-Type CLD Cable Clamp 
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	Figure
	Figure 44. Coupling Junction Box Assembly 
	Figure 44. Coupling Junction Box Assembly 


	Figure
	Figure 45. MG External-Type CLD Top of Pole , Fully Assembled 
	Figure 45. MG External-Type CLD Top of Pole , Fully Assembled 
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	Figure
	Figure 46. Lowering CCTV Camera MG2 External-Type CLD 
	Figure 46. Lowering CCTV Camera MG2 External-Type CLD 
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	CHAPTER 5: MGCLD SYSTEM PERFORMANCE EVALUATION 
	CHAPTER 5: MGCLD SYSTEM PERFORMANCE EVALUATION 
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	The major lowering device manufacturers provide a factory-trained representative to assist the customer with the assembly and testing of the first lowering system onto every pole assembly. Even if a customer’s assembly crew has been trained, the manufacturers require a factory representative to be on-hand to ensure their product is properly installed and operated. The manufacturers also typically provide written documentation certifying that the customer’s technicians have been instructed on the installatio
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	Internal-Type System Performance 

	AHMCT visited the MGInternal-type system in Meyers on May 8, 2018 to observe the exercising of the CLD system. Caltrans District 3 maintenance electricians were at the Meyers site to replace the CCTV camera. This was Caltrans Maintenance’s first visit to the site since the pole and CLD system were installed in December 2017. 
	2 

	Figure
	Figure 47. Caltrans Meyers Traffic Camera Image 
	Figure 47. Caltrans Meyers Traffic Camera Image 


	Figure
	Figure 48. As-Built Meyers MGInternal-type CLD Site 
	Figure 48. As-Built Meyers MGInternal-type CLD Site 
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	The Caltrans Maintenance electricians arrived at the Meyers site in a Caltrans standard bucket lift truck, but did not need to use the lift to access the camera and conduct the camera switch-out. To access the CCTV camera at the top of the pole, only a few basic hand tools and the MG hand Winch Tool are necessary. Similarly, as few as one worker would be necessary to lower the CLD pendant, conduct any repairs and maintenance, return the camera pendant to the top of the pole, and latch it in place. The Meyer
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	Figure 49. Meyers MGLowering Winch Tool 
	Figure 49. Meyers MGLowering Winch Tool 
	2 



	Figure
	Figure 50. Meyers MGLowering Camera Pendant 
	Figure 50. Meyers MGLowering Camera Pendant 
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	The CLD lowering procedure for this MGCLD system is a basic four-step process. The Winch Tool is attached to the hand-hole (Figure 50). The winch cable is clipped to the lifting cable ring, and then the lifting cable is detached from the Parking Stand inside the pole. The winch is cranked to lift and release the latch at the top of the pole. When the operator feels the weight of the camera pendant on the winch handle, this indicates that the camera pendant is unlatched and can be lowered toward the ground. 
	2 

	The process is reversed to return the camera to the top of the pole. The winch is cranked until tension increases as the camera pendant reaches the top of the pole. Then the crank direction is reversed to complete the latch lock. When all tension is released from the cable, the cable tends to spin which provides a positive indication the coupling is fully latched. The lifting cable is first attached to the Parking Stand in the pole, and then the winch cable is detached. The Winch Tool is unbolted from the p
	Figure
	Figure 51. Hand Cranking Winch 
	Figure 51. Hand Cranking Winch 
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	Figure 52. CCTV Camera Replacement 
	Figure 52. CCTV Camera Replacement 


	Performance Evaluation 
	The MGInternal-type CLD system seems easy to operate, requires minimal setup, and appears very robust. A single worker can operate the system after minimal training, and the MGCLD does not require the worker to have to look up at the pole top to determine when the camera latches as is required for Halo-style systems. The only potential maintenance issue indicated by MGmay be a need to shorten the lifting cable periodically due to cable stretch. This seems unlikely, though, since all tension is taken off the
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	One small issue did arise with the MGWinch Tool. The plastic indicator ball became unglued from the winch tool cable and was sliding down the cable as the winch was unspooled. It is unclear if this would cause any problems, but just in case, the Caltrans Maintenance electricians temporarily taped the plastic ball in place for this visit. A more permanent fix may be desired before the Winch Tool is used in the future. 
	2 

	This MGCLD system was exposed to the winter snow/ice/salt environment for a full winter in the Lake Tahoe area and no noticeable corrosion or oxidation was observed on the lowering mechanism or the camera pendant assembly. The camera Junction Box on the camera pendant appeared to be weather-tight, and no evidence of moisture was observed. The Electrical Connector contact pins were clean, and no additional preparation was required before reconnection. 
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	External-Type System Performance 

	AHMCT visited the MGExternal-type system in El Dorado Hills on May 8, 2018 to observe the exercising of the CLD system. Caltrans District 3 Maintenance electricians were at this site to clean the CCTV camera. This was the first visit to the site by Caltrans maintenance crews since the MGExternal-type CLD system was attached to a legacy pole in December 2017. 
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	Figure
	Figure 53. Caltrans El Dorado Hills Traffic Camera Image 
	Figure 53. Caltrans El Dorado Hills Traffic Camera Image 


	Figure
	Figure 54. As-built MG2 External-Type CLD, El Dorado Hills 
	Figure 54. As-built MG2 External-Type CLD, El Dorado Hills 


	70 
	The El Dorado Hills site has a wide paved pull-out such that service vehicles can be safely parked near the pole without the need for traffic control measures. Caltrans Maintenance electricians parked their service trucks in the pull-out, shielding their access to the pole. The procedure to lower the External-type MGCLD is identical to the procedure for the MGInternal-type CLD described previously. The only difference is in the mounting of the hand winch. The Lower Box of the MGExternal-type system contains
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	Figure
	Figure 55. Winch Tool Receiver 
	Figure 55. Winch Tool Receiver 
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	Figure 56. MG External-Type Lower Box 
	Figure 56. MG External-Type Lower Box 
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	Performance Evaluation 
	Fewer weight plates were installed on this camera pendant to keep the weight on the legacy pole to a minimum. The camera pendant seemed to unlatch and lower effectively without the extra two weight plates recommended by the manufacturer. The camera lowered near to the ground in about a minute with the operator using only the winch hand crank (Figure 58). The camera was then cleaned (Figure 59), returned to top of the pole, and latched in place. The critical banding, which mounts the CLD components to the po
	Fewer weight plates were installed on this camera pendant to keep the weight on the legacy pole to a minimum. The camera pendant seemed to unlatch and lower effectively without the extra two weight plates recommended by the manufacturer. The camera lowered near to the ground in about a minute with the operator using only the winch hand crank (Figure 58). The camera was then cleaned (Figure 59), returned to top of the pole, and latched in place. The critical banding, which mounts the CLD components to the po
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	MGExternal-type CLD system seems easy to operate, requires minimal setup, and seems to be very robust. 
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	Figure
	Figure 57. MG External-Type Camera Lowering 
	Figure 57. MG External-Type Camera Lowering 
	2



	Figure
	Figure 58. CCTV Lens Cleaning 
	Figure 58. CCTV Lens Cleaning 



	SF-Oakland Bay Bridge MG
	SF-Oakland Bay Bridge MG
	SF-Oakland Bay Bridge MG
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	Internal-Type System Performance 

	On June 15, 2017, AHMCT visited a Caltrans security/traffic camera site on the approach to the eastern span of the SF-Oakland Bay Bridge which is fitted with an MGInternal-type CLD system (Figure 60). Caltrans subcontracted the installation and maintenance of this PTZ camera system to IndustrialENET Company. The camera system was not fully commissioned at the time of the visit, but the on-site IndustrialENET technicians were able to provide a demonstration of the CLD portion of the system. Since this system
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	Figure
	Figure 59. Bay Bridge MGInternal-Type CLD Site 
	Figure 59. Bay Bridge MGInternal-Type CLD Site 
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	The SF-Oakland Bay Bridge high-mast camera system is mounted off the right of way adjacent to, but separated from, traffic by a concrete barrier wall from the highway. Access to the pole site was from a service road that parallels the highway. The camera pendant was locked at the top of the pole when we arrived at the site. The IndustrialENET technician operating the MGCLD lowered and raised the camera pendant by himself using the portable winch tool and a portable battery-powered driver fitted with the sta
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	Figure
	Figure 60. Bay Bridge MG2 CLD Remote Eletronics Cabinet 
	Figure 60. Bay Bridge MG2 CLD Remote Eletronics Cabinet 


	Figure
	Figure 61. Power Driving Winch Tool 
	Figure 61. Power Driving Winch Tool 


	The first step is to remove the hand-hole cover and attach the winch tool to its mounting guide in the pole using only an adjustable wrench (Figure 63). Then the winch cable Quicklink is attached to the lifting cable eyelet before then disconnecting the lifting cable from the Parking stand. Then the hand crank is attached to the winch and cranked by hand, putting tension on the lifting cable to unlatch the coupling at the top of the pole. Then the crank direction is reversed and lowered by hand a short dist
	The camera pendant is then winched back up close to the top of the coupling in about a minute’s time, stopping before reaching the coupling. The hand crank is then reattached. The manufacturer recommends that only the hand crank be used to latch and unlatch the coupling, so that the operator can directly feel the latching phases through the change in the cable tension. The pendant is then raised the remaining distance until the lifting cable tension increases, indicating the coupling has begun to latch. Rev
	Figure
	Figure 62. Attach Winch Tool 
	Figure 62. Attach Winch Tool 


	Figure
	Figure 63. Hand Guiding Winch Cable 
	Figure 63. Hand Guiding Winch Cable 


	The SF-Oakland Bay Bridge MGCLD exercise demonstration was conducted without any problems or negative issues. The system was quick and easy to operate and appeared to be rugged in construction. The only potential issue that might present some future problems is wind-related, and this site is notoriously windy. As the camera pendant is lowered in high winds, it tends to spin, twisting the lifting cable. Then when the twisted lifting cable is reeled in for pendant lifting, the twisting causes the cable not to
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	Figure
	Figure 64. Bay Bridge MGInternal-Type CLD 
	Figure 64. Bay Bridge MGInternal-Type CLD 
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	CHAPTER 6: CONCLUSIONS AND FUTURE RESEARCH 
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	Conclusions 
	Conclusions 
	Conclusions 

	CLD systems provide a safe and efficient means for maintenance workers to access pole-mounted traffic camera systems. CLD systems are especially beneficial in challenging site highway locations where maintenance crews have a difficult task of accessing the top of the pole due to height, access too near the base with a bucket lift truck, or both. A CLD system enables a worker standing at the base of the pole to directly access the camera by lowering it to ground level to perform maintenance or make repairs. 
	Caltrans has years of experience utilizing Halo-style CLD systems based on the multitude of these systems Caltrans has deployed on highway ITS camera sites throughout the state. The primary goal of this research was to improve and/or broaden the range of CLD products available to Caltrans ITS in their effort to meet MAP-21 management targets. This project specifically sought to introduce an alternative CLD product that is new to Caltrans but has been successfully utilized by other agencies for some time. 
	The MGCLD system was specifically designed to support traffic camera applications, unlike the aforementioned Halo-style CLD systems, which were primarily developed to support high-mast lighting applications. This research procured and deployed the two versions of the MGCLD system. The Internal-type of the MGCLD is intended for Caltrans applications involving a new pole installation such that the pole can be customized by the manufacturer to support the integration of the CLD device. The External-type of the
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	Both the Internal and External types of MGCLD systems preform the same basic function of lowering a CCTV camera to the ground for maintenance, providing obvious worker safety and time saving benefits especially when applied to difficult to access and hazardous CCTV pole sites. In addition, the Internal-type CLD systems offer the prospect of reducing installation costs by enabling the entire CCTV system to be assembled on/from the ground. This eliminates the cost and hazard of relying on high lift equipment 
	2 

	The installation of the MGExternal-type CLD is ideally suited for applications where a legacy pole is involved, which is not possible with Halo-style CLD systems. Since the External-type system is to be attached to an already-erected pole, workers conduct much of their installation tasks high in the air in man-lift buckets. Therefore, any potential installation benefits are negligible, but once installed the External-type CLD provides the ongoing benefit of enabling any further CCTV system maintenance to be
	2 

	The field trials of the both types of MGCLD systems were successful, and no negative issues were observed or experienced. The systems were simple to operate and trouble-free over the duration of this research study. The systems operated as required. The camera pendant can be 
	The field trials of the both types of MGCLD systems were successful, and no negative issues were observed or experienced. The systems were simple to operate and trouble-free over the duration of this research study. The systems operated as required. The camera pendant can be 
	2 

	lowered to the ground or raised up to latch in less than two minutes time by hand with minimal effort. An internal electric winch or the drive socket attachment included with the detachable winch may be necessary for high-mast applications, but the poles in this study were 50 feet or less, which made winching by hand very appropriate. 


	Future Work 
	Future Work 
	Future Work 

	It may be useful to investigate CLD devices in the field over a longer period of time and potentially determine a value for an average service life. It would also be beneficial to examine CLD systems that have seen many years of service and/or are in service in harsh climates, such as saltwater environments, to better understand how these CLD systems preform as the mechanisms degrade and which parts are most prone to failure. In addition, a study could be conducted to determine the ideal application of CLD 
	Figure
	APPENDIX A: POLE DESIGN APPROVAL LETTER 
	APPENDIX A: POLE DESIGN APPROVAL LETTER 


	Figure
	84 
	Figure
	85 
	Figure
	APPENDIX B: MGINTERNAL-TYPE CLD AND POLE PACKING LIST 
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	APPENDIX C: MGINTERNAL-TYPE CLD INSTALLATION GUIDE (Guide courtesy of MG) 
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