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Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount
1 Trailer Mounted Portable Traffic Lights 10.00000 EA 27500.000000 275000.00

Comm Code Manufacturer Specification Model #
46161504    

Commodity Line Comments: OMJC is the highest quality portable traffic signals on the market.

Extended Description:
Trailer Mounted Portable Traffic Lights



Pop-up

www.tsandl.us  1.800.216.4044  sales@tsandl.us

The LD is optimized to control a single lane closure, but it 
is capable of far more. Its arm is 9’ long, meeting the 
MUTCD requirements. With the LD, you can quickly have 
two 12” ITE approved signals in positions mandated by the 
MUTCD at the mere push of a button. It is light enough 
that you can tow it with a pickup truck. Because it is only 6’ 
wide (the narrowest in the industry), you can fit it in 
almost anywhere. The LD features our exclusive Intelight 
™ ATC controller running Maxtime™ software. Our control 
units communicate in real time via wireless, license-free, 
encrypted spread spectrum radio. The control system can 
easily handle 7 trailers, as well as complex phasing. It can 
even function as a knock-down. The LD comes standard 
with 300 watts of PV (adjustable on 2 axis) and 800 Ahr of 
AGM batteries. 

Pop-up LD

DC2070 ATC™ Controller
DC2070 ATC™ Controller

Our system is based upon Intelight’s™ proven ATC controller 
equipped with their Maxtime™ software. It is capable of dual 
ring actuated operation, controlling up to 8 phases with 
pedestrian movements. All inputs and outputs are mappable, 
providing maximum flexibility. It has inputs for coordination, 
vehicle detection and preemption. It has internal TBC and a 
clock/calendar and can be programmed for up to 20 day 
plans with multiple events. The malfunction management 
unit is an EDI CMU-212. It monitors the following functions in 
real time: Power, Voltage, Conflict, Lack of signal, and 10 
others. 



www.tsandl.us  1.800.216.4044  sales@tsandl.us

•Lift Mechanism - electric over hydraulic with remote pendant, single 
cylinder both lifts and extends in a single movement
•Arm Extension from side of trailer - 9'
•12" RYG LED signals - ITE compliant, 1 overhead, 1 side of mast
•180 degree signal rotation
•Traffic control equipment - Intelight Controller - ATC w/ Maxtime
2070 software – EZ Interface (Just answer 4 questions) - actuated 8
phase, dual ring, with pedestrian movements, preemption and
coordination capable, knock-down capable, encrypted wireless
connection between master and secondaries, real time monitoring

Pop-Up LD™ Features
•Vehicle detection option - microwave, video, loop
•Red clearance extender option
•Green recycle option
•Preemption system option
•Pilot Car remote option
•Optional remote monitoring & programming with on-board GPS
•Auto-start generator option

Pop-Up LD™ Options

•Chassis length - 112", removable hitch adds 56" for a 168" total
•Chassis Width - 72" - narrowest in industry
•Travel Height - 114" with solar
•Weight with solar, batteries, and controls - 2700#
•Clearance under arm - 17'

Specs

Pop-up



Pop-Up LD
QPNW-234-2070

The Pop-Up LD is designed to control a single lane closure, but it is capable of far more.  The 9' arm meets MUTCD requirements.  
Two, 3 section signal heads with 12” RYG  that comply with ITE standards, can quickly be in positions mandated by the MUTCD at 
the mere push of a button.  Because the footprint is only 6’ wide (the narrowest in the industry), it can fit almost anywhere.  The LD 
features the Intelight 2070 ATC Controller running MAXTIME software. The custom radio system allows wireless communication 
between OMJC Pop-Up units along with complex phasing ability.  The LD comes standard with a 385 watt solar panel (adjustable on 
2 axes) and 440-660Ah of AGM batteries. 

1 PERSON, 1 MINUTE

6’ WIDE - 
NARROWEST 
IN THE INDUSTRYDEPLOY IN 1 MINUTE, UTILIZING ONLY 

1 PERSON

BATTERY CHARGED BY SOLAR 
OR CONNECT TO EXISTING 

INFRASTRUCTURE

180º SIGNAL ROTATION STANDARD CAN FIT
ALMOST
ANYWHERE

HYDRAULIC LIFT MECHANISM

DUAL POWER

MAXIMUM VISIBILITY

A TRUSTED ALTERNATIVE 
TO THE “FLAGGER”



Pop-Up LD •  STANDARD FEATURES
DEPLOYMENT

Vertical | Hydraulic with remote pendant

Horizontal | Manual slide out

ARM EXTENSION

9'

SIGNAL HEADS

3 section overhead

3 section side of mast

12" RYG LED's, ITE compliant

180º rotation

TRAFFIC CONTROL EQUIPMENT

Intelight 2070 ATC with MAXTIME software

Actuated 8 phase, dual ring, with pedestrian movements

Encrypted wireless connection between master and secondaries

EDI real time conflict monitor

DETECTION

  Microwave

  Video

  Loop

ADDITIONAL ADD-ONS

  Pedestrian signalization

  Auto-start generator for on-board ancillary power

  Work zone lighting

  Countdown timer

PREEMPTION

  Audible

  Strobe

  GPS

COORDINATION

  GPS time based

REMOTE MANAGEMENT & ALERTING

  Cellular wireless router (Verizon, AT&T, or Sprint Certified Device)

WIRELESS MANUAL CONTROL

  Push button control with long range antenna (pilot car remote)

SPECIFICATIONS

Pop-Up LD • ADDITIONAL OPTIONS

CHASSIS LENGTH 112.0” (removable hitch adds 56” for 168” total)

CHASSIS WIDTH 72.0”  (narrowest in the industry)

TRAVEL HEIGHT 114.0” w/ solar

STANDARD WEIGHT 2,700lbs.

CLEARANCE (UNDER ARM) 17’ (meets MUTCD requirements)

BATTERIES 440-660 Ah of AGM batteries, no-spill, no-maintenance

SOLAR (1) - 385 watt solar panel, adjustable on 2 axes

KNOCKDOWN AVAILABILITY (EMERGENCY POLE REPLACEMENT)

  Wireless Knockdown Kit (AC to DC from existing infrastructure)

  Wired Knockdown Kit (AC to DC from existing infrastructure)

CHARGING SOURCE

DC | MPPT solar charge controller

AC | 120V plug-in charger
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Pop-Up LD
QPNW-234-2070
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2021 Rev2 PU  

Specifications are subject to change without notice. 

 

Specification for Portable Traffic Signal System 

Including: Mast Arm Trailer, Controller, Monitor, Cabinet, Wireless 
Communications, Batteries, Solar Panels and Other Ancillary Equipment 

General:  

This specification delineates an operational independent self-contained system for temporary traffic 
control. Included are the specifications for the portable mast arm trailer, the traffic control unit with 
cabinet and terminal facility, vehicle actuation, wireless communications, solar system for battery 
charging, battery system and other ancillary equipment necessary to provide a complete working 
system.  

Mast Arm Trailer:  

The unit shall be towable, trailer mounted, and have a hydraulically lifted mast and arm. It shall have a 
minimum of two (2) 12”, traffic signal heads with (optional) backplates. Depending on the arm length, 
the traffic signal heads can be a combination of 3 section, 4 section, or 5 section. The unit shall include a 
battery powered hydraulic pump for raising and lowering the arm. Lifting mechanisms using cable, 
winches, or linear actuators are not acceptable. The trailer shall have a minimum of 15” wheels; fenders 
and standard DOT required trailer lights. The unit shall have a drop tongue that can be hinged down and 
locked toward the ground as well as be removable. The tongue shall be provided with a standard pintle 
hitch unless otherwise specified by the end user. There shall be extendable leveling jacks at each of the 
four corners of the trailer. In the folded position, the unit less the hitch shall not exceed the following 
over-all dimensions: 72” width, 112” length or 80” height without the solar option and between 114” 
and 120” in height with the solar option. The removable hitch will typically extend 56” in front of the 
trailer. In the horizontal position, the trailer mast arm shall be a fixed length (9, 15, or 25 foot) in reach 
from the side of the trailer and give a minimum of 17’ clearance over the baseline established by the 
jacks. A lock or fixed mechanism shall keep the arm from lowering once the reach is established. Trailers 
with each arm length and standard equipment, have been third party verified to be wind loaded to 90 
mph.  The wind gust rating assumes that the entire weight of the unit is carried by the jack stands, that 
the unit is level, and that the jack stands are on clean, dry pavement. The chassis and mast shall be 
labeled to designate pinch points, electrical hazards and overhead power line cautions. There shall be an 
electrical grounding lug provided to terminate a user supplied driven electrical ground. The primary 
pivot point of the mast, when fully extended, shall have a positive mechanical lock to ensure that the 
mast remains upright. All other joints and extensions of the mast or arm shall have positive mechanical 
or hydraulic locks or pins to prevent the collapse or unauthorized movement or dismantling of the mast 
or arm. The unit shall have a receiver type hitch in the rear, enabling a receiver tube to be installed for 
towing multiple units in tandem. The unit shall include a rear electrical receptacle for plugging in lights 
from a 2nd unit for tandem towing. The hydraulic pump shall, at minimum, power the mast in both up 
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and down directions. The pump flow shall be restricted to limit the maximum speed of travel of the arm 
to a safe speed. 

Operator safety shall be enhanced by the use of a nonconductive pendant to operate the pump via a 
minimum 10’ long cable, allowing the operator to step away from the trailer to ensure they can clearly 
watch the mast as it rises to observe for power lines, traffic or other obstructions. The hydraulic pump 
and pump battery terminations shall be housed in a lockable enclosure. The unit shall be powder coated 
a highway safety orange, and have reflective decals placed appropriately to meet DOT requirements for 
where used. The unit shall have an axle and suspension rated adequately to handle the overall trailer 
weight. Trailers that have a gross weight over 3,000 lbs. shall be equipped with trailer brakes. The 
system shall comply with the requirements for Portable Traffic Control Signals as defined in the Federal 
Manual of Uniform Traffic Control Devices (MUTCD), Part IV, 4D.32, including specifically the 
requirements pertaining to signal heads, lamps, spacing of signals, clearance, and number of signal 
faces. For optimizing signal viewing, signal mountings shall allow a 180-degree vertical axis of rotation 
and adjustments also for up and down alignments. The system shall be delivered with matching key 
padlocks for all the enclosures.  

Emergency Portable Mast Arm Knock-Down Capability (optional):  

Each independent portable signal trailer shall have the capability to flash yellow or red or be used as a 
“knock down” replacement portable mast arm, independent of other trailers. In this case, the control 
system shall enable external AC signal inputs to run the DC LED signal heads independent of the normal 
control system.  

Traffic Signal Timer Controller:  

The controller shall conform to NEMA TS-5 controller functionality and shall be menu driven through a 
menu driven display and keypad. The display shall be able to show programming parameters, and real 
time operational parameters not limited to each timing interval being timed including green min, green 
max, green extensions, yellow and red as well as which phase is being timed. Standard traffic signal 
nomenclature shall be used, making the assumption that a movement of traffic is a phase and that 
individual parts of the phases timing are intervals. The controller shall have a minimum 8 phase 
controller functionality and shall have a minimum of 6 output circuits at each master or remote location. 
If the trailer signal outputs are DC for DC LED signal heads, provision shall be provided for running the 
DC signal heads from an AC signal source.  The controller and power systems shall have adequate over 
current protection using breakers or fuses. Fuses shall be industry standard if used. 

The traffic controller shall have the following additional features:  

GREEN RECYCLE: The controller shall be set up to enable a “recycle” in the middle of the “all red 
clearance” time when the phase just clearing is headed toward a red rest but receives a vehicle call and 
there is no other phase receiving a call to service. When this controller is being operated in an actuated 
mode, this feature shall time an adjustable time interval, typically 5 seconds, before engaging the 
recycle. The recycle when activated recycles back to green of the last phase serviced, cutting off the 
remaining “all red time”. (This is sometimes called “green revert”.) In no case would the recycle be 
activated if vehicle calls (or any type of call to service) remain on any other phases. The all-red time 
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related to each phase using the “green recycle” is effectively made up of two-timing intervals, the first a 
minimum 0-25.5 second interval and the second an interval of minimum 0-255 seconds.  

CONTROLLER MEMORY: The controller shall have the ability to register and retain a vehicle call on any 
designated phase if the vehicle call was made at the time when the clearance intervals were initiated. 
This is to ensure that the phase is serviced at the next appropriate place in the controller phasing, 
reducing the likelihood of traffic being trapped in the “detection zone”.  

CONFLICT MONITOR: The conflict monitor shall conform to minimum NEMA TS1 monitor functionality. 
Monitors shall be factory tested before installation. A multiple trailer signal system consisting of master-
secondary arrangements shall, by design, remain inoperable unless the conflict monitor is installed. 
Provision shall be made in the monitoring system to accommodate different phasing and numbers of 
remote trailers. It shall also be able to monitor 5 section heads. Monitoring shall be done according to 
standard permanent signal conventional functionality except for connections being made wireless 
through the radio system.  

MODES OF FAILURE: If the conflict monitor orders a fail mode, the traffic signals shall display a default 
flashing red (also programmable steady red, flashing yellow, & steady yellow) at both ends of the work 
zone. If there is a loss of power, the traffic signals shall be dark on the trailer affected and the traffic 
signals on the other trailer shall flash. The monitoring system shall be able to detect the difference 
between soft and hard fail conditions. Soft fail conditions, such as losing the radio signal, shall enable 
the system to automatically restart if and when the soft fail condition is corrected. The controller shall 
be configured to run the all-red time after the fail mode has been cleared to ensure the safety of the 
road user. 

I/O MAPPING: The controller system inputs and outputs shall be mappable. This shall, at a minimum, 
enable detector and phase assignments to be changed.  

VEHICLE ACTUATION: The system shall be able to run in pre-timed, actuated or semi-actuated modes. 
This shall be programmable through the controller keypad.  

Each unit (Master and Secondary) shall be equipped with a way to have a non-intrusive vehicle detector 
mounted on its mast arm, which shall require no pavement cuts or any connection to the pavement. The 
detector shall be capable of covering one or more lanes and have a detection range of up to 200 feet for 
cars and trucks, assuming straight, level pavement. Other optional detection systems shall be 
compatible with system inputs.  

PREEMPTION: The control system shall be able to accommodate the addition of preempt inputs. The 
preemption programming shall be as typical for permanent traffic signal equipment.  

TIME BASE COORDINATION: The controller shall have an internal time clock and the ability to 
configure time base coordination. It shall have the optional capability to coordinate into existing traffic 
systems.  

Wireless Communication / Interconnection:  
The following shall be the minimum common requirements for the Wireless Transceiver. It shall:  

• Operate in license-free, Spread Spectrum bands (902-928 MHz) utilizing Frequency Hopping  
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• Operate multiple user-selectable non-overlapping hopping patterns  
• Be completely configurable via the provided menu driven display/keypad  
• Provide bi-directional radio transmission with confirmation  
• Real time data transfer ensuring multiple transfers of data with error checking for live monitoring  
• Have LED indicators for PWR / RF Link Status  
• Have an operating temperature of -40 to +80 degrees C  
• Operate within the full operating voltage ranges of the DC system  
• Programmable RF output levels of 1 mW, 10 mW, 100 mW or 1 Watt 
• Operate as Master, Secondary, or Repeater  
• Have RSSI signal strength indicator LEDS  
• Allow firmware updates using industry standard port  

Radio Remote for Flagger or Pilot Car Control (optional):  
A hand-held remote pendant shall be available that can be used to increment the signals. Provision shall 
be provided to prevent overriding the clearance times.  

Cabinet Requirements:  
The radio, monitoring and control equipment shall be enclosed in a weather tight enclosure of NEMA 3R 
standards. It shall also contain a battery charger (120VAC input) and solar charge controller.  

Signals:  
The system shall be designed to use LED traffic signal heads. In a fail mode, the signal system shall be 
programmable for flash or steady, and yellow or red color.  

Batteries:  
The batteries shall be a deep cycle lead acid absorbed glass mat (AGM) type. They shall be hermetically 
sealed and shall be maintenance free. Batteries shall be housed in enclosure(s) secure from vandalism, 
theft, and weather. The enclosure(s) shall also keep the batteries securely in place during transport. 
Battery capacity on standard equipped  Master & Secondary trailer shall be adequate to allow up to 21 
consecutive days of operation in flash mode without any additional charging. Greater optional days of 
autonomy shall be available.  

Solar Charging: 
Each unit (Master & Secondary) shall have adequate solar charging capacity to ensure that each can 
operate independently of line power or auxiliary charging devices for a minimum of the six best solar 
months in the 48 contiguous states of the United States. The solar array on each unit shall be capable of 
tilt adjustment on 2 axes in order to maximize the efficiency of the solar panels. The panels shall be 
fastened in a secure manner. Panel mounting hardware shall use high security bolt heads. The solar 
arrays shall be capable of being stowed in a manner so that they are entirely within the boundaries of 
the framework of the trailer and minimize wind resistance when the trailer is towed.  

Battery Charger:  
A 120VAC battery charger shall be provided for the instance when batteries need to be charged from an 
external source. It shall be rated at a minimum wattage of 700 watts. 
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Solar Charge Controller:  
A solar charge controller shall be provided for interfacing between the solar panels, the control system, 
and the batteries. Any combination shall be able to be used simultaneously. It shall be maximum power 
point tracking, multiple stage and configurable to optimize charge parameters, battery temperature and 
AGM battery superior charge parameters. The charge controller shall be rated to handle the solar 
system maximum outputs. It shall have current limiting and a digital display to monitor charge 
performance.  

System Capabilities:  
These trailer systems shall be able to be used within bigger, compatible, portable traffic equipment & 
systems. The radio and control system shall be able to work within larger systems that have greater 
phasing capabilities, more complex deployments and larger power consumption needs such as 5 section 
head left turn movement, or side street signals and system with longer mast arms.  

System Warranty: 
OMJC warranties the structural integrity of the trailer for five years from date of shipment barring acts 
of God or negligence. All OEM components are covered by their respective manufacturers’ warranties. 
OMJC’s responsibility under all warranties shall not exceed the amount equal to the purchase price of 
the equipment proven to be defective. 



GOODBYE SPAN WIRE,
HELLO EFFICIENCY.

25’ 15’ 9’

Pop-Up HD-XL

OUR
INDUSTRY LEADING, 
25’ SOLUTION!
*PATENT PENDING

The Pop-Up HD-XL 25’ is the first towable portable traffic signal able to control up to 3 lanes of traffic. The HD-XL 25’ is the 
ultimate in versatility with the arm length being adjustable from 9’-25’ and the ability to handle countless signal configurations 
(see options on back) including 3 overhead signals with 4 or 5 section heads on the end position.  The solar panels raise to over 10’ 
clearance which allows for bicycle and pedestrian clearance as well as reduces potential vandalism.  And because the footprint is only 
6’ wide (the narrowest in the industry), it can fit almost anywhere.

The HD-XL 25’ features the Intelight  2070 ATC Controller running MAXTIME software. The custom radio system allows wireless 
communication between OMJC Pop-Up units along with complex phasing ability.  The HD-XL 25’ comes standard with two, 385-
watt solar panels (adjustable on 2 axes) and 1,100 Ah of AGM batteries.  The HD-XL 25' is designed to allow for customization and 
an array of additional equipment options.

1 PERSON, 2 MINUTES

CONTROL 1 TO 3 LANES OF TRAFFIC

CAPABLE OF HANDLING COMPLEX 
INTERSECTIONS

EASY TO DEPLOY

3 LENGTH OPTIONS

JOB VERSATILITY

IDEAL FOR UP TO 3 LANES OF TRAFFIC

HD-XL 25'



Pop-Up HD-XL 25' •  STANDARD FEATURES
DEPLOYMENT

Vertical | Hydraulic with remote pendant

Horizontal | Manual slide out & hydraulic with remote pendant

CHARGING SOURCE

DC | MPPT solar charge controller

AC | 120V plug-in charger

ARM EXTENSION

Adjusts from 9-25'

SIGNAL HEADS

3 overhead, 3 section signals

3 section side of mast

12" RYG LED's, ITE compliant

180º rotation

TRAFFIC CONTROL EQUIPMENT

Intelight 2070 ATC with MAXTIME software

Actuated 8 phase, dual ring, with pedestrian movements

Encrypted wireless connection between master and secondaries

EDI real time conflict monitor

DETECTION

  Microwave

  Video

  Loop

SIGNAL CONFIGURATION 
Nearly limitless combinations of the following:

  1 additional overhead signal (custom LED configuration available)

  4 section - with all arrows or custom combination

  5 section doghouse - with left turn arrows or custom combination

ADDITIONAL ADD-ONS

  Pedestrian signalization

  Auto-start generator for on-board ancillary power

  Work zone lighting

  Countdown timer

PREEMPTION

  Audible

  Strobe

  GPS

COORDINATION

  GPS time based

REMOTE MANAGEMENT & ALERTING

  Cellular wireless router (Verizon, AT&T, or Sprint Certified Device)

WIRELESS MANUAL CONTROL

  Push button control with long range antenna (pilot car remote)

SPECIFICATIONS

Pop-Up HD-XL 25' • ADDITIONAL OPTIONS

CHASSIS LENGTH 112.0” (removable hitch adds 56” for 168” total)

CHASSIS WIDTH 72.0”  (narrowest in the industry)

TRAVEL HEIGHT 120.0” w/ solar

STANDARD WEIGHT 6,050lbs.

CLEARANCE (UNDER ARM) 17’ (meets MUTCD requirements)

BATTERIES 1,100 Ah of AGM batteries, no-spill, no-maintenance

SOLAR (2) - 385 watt solar panels, adjustable on 2 axes

KNOCKDOWN AVAILABILITY (EMERGENCY POLE REPLACEMENT)

  Wireless Knockdown Kit (AC to DC from existing infrastructure)

  Wired Knockdown Kit (AC to DC from existing infrastructure)
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Pop-Up HD-XL
HD-XL 25'
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.GXGNKPI�%WDDNG � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'GVGEVQTU 
� �������Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 2QYGTKPI�VJG�4CFKQ�%QCTF 

/QWPVKPI�'GVGEVQT � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
6GUVKPI�'GVGEVQT � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'CVCDCUG�&QPÒIWTCVKQP 
&/7�&QPÒIWTCVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

�� ������������������Ì��ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�/CZVKOG�/CKP�/GPW�(ZRNCKPGF 
5GVVKPI�455Ø�HQT�4CFKQU �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

5GVVKPI�2JCUKPI �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
(PCDNKPI�'GVGEVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

/CKPVGPCPEG 
/QPKVQTKPI�8QNVCIG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
.QPI�%CVVGT[�.KHG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
/CKPVCKPKPI�8QNVCIG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'GRNQ[KPI 
(ZVGPFKPI�6JKTF�5VCIG � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
ØPUVCNNKPI�5KIPCN�+GCFU � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

$FLWUVKPI�5QNCT�2CPGN �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

$PVGPPC�ØPHQTOCVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
4CKUKPI�6JG�/CUV�$TO � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

4CFKQ�5GVWR 

4CFKQ�&QPÒIWTCVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
5GVVKPI�5KIPCN�&JCPPGNU ����Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� �� 



 

� 

6CDNG�QH�&QPVGPVU 

6TCXGN�2QUKVKQP 
4GVWTP�VQ�6TCXGN�2QUKVKQP �� �����Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
5GEWTKPI�5QNCT�2CPGNU�HQT�6TCPURQTV �� ��������������������������ÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌÌ� 



 

� 

1PEG�VJG�VTCKNGT�KU�KP�RNCEG��CFLWUV�GCEJ�LCEM�FQYPYCTF�D[�
RWNNKPI�VJG�TGNGCUG�RKP�VQ�DGIKP�VJG�NGXGNKPI�RTQEGUU��4QVCVG�
GCEJ�LCEM�JCPFNG��NQECVGF�CV�VJG�VQR�QH�VJG�LCEM��ENQEMYKUG� 

4QVCVG�6JG�1WVTKIIGTU 

6JGTG�KU�C�NGXGNKPI�DWDDNG�KP�VJG�OKFFNG�QH�VJG�
VTCKNGT�EJCUUKU�VQ�CUUKUV�KP�VJG�NGXGNKPI�RTQEGUU��%G�
UWTG�VJG�DWDDNG�TGUVU�KP�VJG�OKFFNG�QH�VJG�EKTENG�
DGHQTG�EQPVKPWKPI� 

.GXGNKPI�%WDDNG 

6TCKNGT�ØPHQ 



 

� 

'GVGEVQTU 

1RGP�VJG�VTCKNGT�ECDKPGV�CPF�VQIING�VJG�VQR�UYKVEJ�QP�VJG�TCFKQ�DQCTF��NCDGNGF���8�RQYGT��KPVQ�
VJG�QP�RQUKVKQP�CU�RKEVWTGF�DGNQY��6JG�TGF�NKIJVU�QP�VJG�UKIPCN�JGCFU�UJQWNF�DG�ÓCUJKPI� 

2QYGTKPI�VJG�4CFKQ�%QCTF 

/CUVGT� 5GEQPFCT[� 

/QWPVKPI�'GVGEVQTU 

6JG�FGVGEVQT�ECP�DG�TGCEJGF�YJGP�VJG�OCUV�CTO�KU�FGRNQ[GF�D[�WUKPI�VJG�UVGRU�OQWPVGF�
QP�VJG�VTCKNGT�QT�D[�WUKPI�C�DQQO�VTWEM�� 

ØH�XGJKENG�FGVGEVKQP�KU�DGKPI�WUGF��KPUVCNN�VJG�FGVGEVQT�QPVQ�VJG�WRRGT�
OCUV�CTO��NQECVGF�CDQWV�JCNHYC[�FQYP�VJG�FTKXGTÆU�UKFG�QH�VJG�VTCKNGT��
9KVJ�VJG�FGVGEVQT�KP�JCPF��UNKFG�VJG�DTCEMGV�KPVQ�RNCEG��KPUGTV�VJG�UCHG�
V[�RKP��CPF�EQPPGEV�VJG�RNWI��6JG�HTQPV�QH�VJG�FGVGEVQT�PGGFU�VQ�DG�
HCEKPI�VJG�UVQR�DCT�HQT�PQTOCN�QRGTCVKQP�CPF�OC[�PGGF�VQ�DG�CFLWUV�
GF�CHVGT�VJG�OCUV�CTO�KU�TCKUGF��2NGCUG�PQVG��ØV�KU�GCUKGT�VQ�CFLWUV�VJG�
FGVGEVQT�QPEG�VJG�VTCKNGT�KU�FGRNQ[GF�KH�VJG�CFLWUVKPI�UETGYU�CTG�NGHV�
UNKIJVN[�NQQUGPGF�� 

6GUVKPI�6JG�'GVGEVQT 
$HVGT�KPUVCNNKPI�VJG�FGVGEVQT��KV�KU�KORQTVCPV�VQ�VGUV�VQ�OCMG�UWTG�VJG�TCFKQ�TGEGKXGU�VJG�FG�
VGEVKQP�ECNN�UWEEGUUHWNN[��2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF�
�RKEVWTGF�DGNQY�KP�TGF���1RGP�VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�FGVGEVQT�CTGC��6JG�ÒTUV�
KPRWV�RKP�UJQWNF�FKURNC[�VJG�UCOG�PWODGT�CU�VJG�FGUKTGF�RJCUG�VQ�ECNN�YJGP�C�FGVGEVKQP�
QEEWTU��)QT�GZCORNG��KH�VJG�FGVGEVQT�KU�UGVWR�VQ�ECNN�HQT�RJCUG����VJGP�VJG�KPRWV�RKP�UJQWNF�
CNUQ�DG�UGV�VQ����)TQO�VJG�UCOG�UETGGP��CP�Æ:Æ�UJQWNF�CRRGCT�KP�VJG�ECNN�EQNWOP�YJGP�VJG�FG�
VGEVQT�RWVU�KP�C�ECNN��6Q�VGUV�HWPEVKQPCNKV[��UKORN[�YCXG�CP�QDLGEV�KP�VJG�FGVGEVKQP�\QPG� 



 

� 

'GRNQ[KPI 

4GOQXG�VJG�UQEMGV�EQXGT�PGCTGUV�VJG�UKIPCN�
JGCF�TGEGKXGT�CPF�RNWI�VJG�RQYGT�ECDNG�
HTQO�VJG�UKIPCN�JGCF�KPVQ�VJG�UQEMGV�� 

2NGCUG�PQVG�HQT�VJG�VYQ�EGPVGT�UKIPCN�JGCFU�
VJCV�[QW�PGGF�VQ�GZVGPF�VJG�UGEQPF�UVCIG�
JQTK\QPVCN�CTO�VQ�CNNQY�HQT�KPUVCNNCVKQP��
2NGCUG�UGG�VJG�È4CKUKPI�6JG�/CUV�$TOÉ�UGE�
VKQP�HQT�GZVGPFKPI�FKTGEVKQPU� 

ØPUVCNNKPI�5KIPCN�+GCFU 
9KVJ�VJG�UKIPCN�NGPUGU�HCEKPI�VJG�ITQWPF��KP�
UVCNN�VJG�UKIPCN�JQWUKPIU�D[�KPUGTVKPI�VJGO�
KPVQ�VJG�CRRTQRTKCVG�UKIPCN�TGEGKXGT�NQECVKQP�� 

(ZVGPFKPI�6JKTF�5VCIG 
2WNN�UCHGV[�2Ø0�PGCT�GPF�QH�JQTK\QPVCN�CTO�VJGP�OCPWCNN[�GZVGPF�VJG�VJKTF�UVCIG�CNN�VJG�YC[�
CPF�TG-KPUGTV�VJG�UCHGV[�2Ø0�VQ�UGEWTG� 



 

� 

'GRNQ[KPI 

$PVGPPC�ØPHQTOCVKQP 
ØV�KU�KORQTVCPV�VQ�DG�UWTG�VJG�CPVGPPC�KU�RQKPVKPI�FKTGEVN[�
CV�VJG�/CUVGT�VTCKNGT�YJGP�VJG�OCUV�CTO�KU�HWNN[�FGRNQ[GF��
6JKU�YKNN�GPUWTG�UWEEGUUHWN�EQOOWPKECVKQP�CPF�OKPKOK\G�
VJG�EJCPEG�QH�TCFKQ�EQOOWPKECVKQP�KUUWGU� 

4CKUKPI�6JG�/CUV�$TO 
1PEG�VJGTG�KU�EQPÒTOCVKQP�QH�PQ�QXGTJGCF�QDUVTWEVKQPU��QRGP�VJG�
J[FTCWNKE�RWOR�NKF�CPF�TGOQXG�VJG�RGPFCPV��1PEG�VJG�QRGTCVQT�
JCU�GUVCDNKUJGF�C�UCHG�NQECVKQP�HQT�FGRNQ[OGPV��ENGCT�QH�VJG�������
QXGTJGCF�CTO�UYKPI�\QPG��RTGUU�CPF�JQNF�VJG�WR�DWVVQP�WPVKN�VJG�
CWVQ�UCHGV[�NQEM�DCT�FTQRU�KPVQ�RNCEG�CV�VJG�VQR�QH�VJG�E[NKPFGT��0QY�
VJCV�VJG�VTCKNGT�KU�HWNN[�FGRNQ[GF��RTGUU�VJG�FQYP�DWVVQP�VQ��UGEWTG�
VJG�CWVQ�UCHGV[�NQEM�DCT�� 

2TGUU�VJG�176�DWVVQP�QP�VJG�J[FTCWNKE�RGPFCPV�WPVKN�VJG�JQTK\QPVCN�
CTO�KU�HWNN[�GZVGPFGF�QXGT�VJG�TQCF�YC[� 



 

�� 

'GRNQ[KPI 

$FLWUVKPI�5QNCT�2CPGNU 

6Q�GZVGPF�VJG�UQNCT�RCPGNU�CYC[�HTQO�VJG�VTCKNGT��WVKNK\G�
VJG�5QNCT�7R�'0�VQIING�UYKVEJ�KPUKFG�VJG�ECDKPGV��%G�
CYCTG�VJCV�[QW�OC[�PGGF�VQ�GZVGPF�DGHQTG�RQUKVKQPKPI�
VJG�UQNCT�RCPGNU� 

6Q�OCZKOK\G�UWP�GZRQUWTG��RQUKVKQP�VJG�UQNCT�RCPGNU�UQWVJYCTF�WVKNK\KPI�DQVJ�VJG�JQTK\QP�
VCN�CPF�VJG�VYQ�XGTVKECN�CFLWUVOGPVU��ØV�KU�TGEQOOGPFGF�VJG�RCPGNU�DG�VKNVGF���q�HTQO�VJG�
JQTK\QPVCN�RQUKVKQP�UQWVJYCTF�KP�VJG�UWOOGT��/CTEJ����VQ�5GRV�������CPF���q�HTQO�VJG�JQTK�
\QPVCN�RQUKVKQP�UQWVJYCTF�KP�VJG�YKPVGT��5GRV�����VQ�/CTEJ����� 



 

�� 

4CFKQ�5GVWR 

5GVVKPI�5KIPCN�&JCPPGNU 
2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF��RKEVWTGF�KP�TGF�DGNQY���1RGP�
VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�UKIPCNU�CTGC��5GV�VJG�EJCPPGN�HQT�NKIJVU�������	����6JG�
EJCPPGN�HQT�GCEJ�NKIJV�UJQWNF�OCVEJ�VJG�FGUKTGF�RJCUG�QP�YJKEJ�VJG�UKIPCNU�UJQWNF�TWP��5GV�
VJG�HCWNV�OQFG�CU�FGUKTGF��V[RKECNN[��GKVJGT�ÓCUJKPI�TGF�QT�[GNNQY�YJGP�VJGTG�KU�CP�KUUWG�� 

)QT�VYQ�UKIPCN�JGCFU�QP�VJG�UCOG�VTCKNGT�VQ�DG�TWPPKPI�FK×GTGPV�RJCUGU��EJCPPGNU�HQT�NKIJVU�
������	���PGGF�VQ�DG�EQPÒIWTGF�HQT�VJG�QXGTJGCF�UKIPCN�� 

)KTUV��IQ�KPVQ�VJG�TCFKQ�EQPÒIWTCVKQP�CTGC�CPF�UGV�VJG�JQR�EJCPPGN��6JKU�YKNN�PGGF�VQ�DG�VJG�
UCOG�PWODGT�QP�CNN�TCFKQU�KP�VJG�UGVWR��ØH�VJGTG�CTG�EQOOWPKECVKQP�KUUWGU�QP�VJG�LQD�UKVG��
VT[�EJCPIKPI�VJG�JQR�EJCPPGN��VJKU�YKNN�PGGF�VQ�DG�FQPG�QP�CNN�TCFKQU��CU�VJG�CVOQURJGTG�
OC[�DG�C×GEVKPI�VJG�TCFKQ�UKIPCN��0GZV��UGV�VJG�6:�2QYGT��6JG�6:�2QYGT�KPFKECVGU�VJG�VTCPU�
OKUUKQP�RQYGT�IKXGP�VQ�VJG�TCFKQ�UKIPCN��ØV�KU�TGEQOOGPFGF�VQ�MGGR�VJG�6:�2QYGT�UGVVKPI�CV�
����O9� 

4CFKQ�&QPÒIWTCVKQP 

.CUVN[��QP�VJG�/CUVGT�TCFKQ��IQ�VQ�VJG�UVCVWU�CTGC���6JGTG�UJQWNF�DG�C�RGGT�Ø'�NKUVGF�HQT�GCEJ�
5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJGTG�KU�PQ�RGGT�Ø'�QT�VJG�RGGT�Ø'�JCU���
455Ø��JKV�TGOQXG�CPF�UGCTEJ��ØH�VJG�5GEQPFCT[�VTCKNGT�KU�EQOOWPKECVKPI�EQTTGEVN[��VJG�RGGT�Ø'�
UJQWNF�DG�NKUVGF�YKVJ�CP�455Ø�PWODGT���6TCKNGTU�CTG�EQOOWPKECVKPI�CV�QRVKOCN�NGXGNU�YJGP�
VJG�455Ø�KU����� 



 

�� 

&QPÒIWTCVKQP 

6JG�&/7�WPKV��CU�UJQYP��UJQWNF�JCXG�DQVJ�UYKVEJGU�KP�VJG�
FQYP�RQUKVKQP�CPF�VJG�CRRTQRTKCVG�FCVC�MG[��NGIGPF�DGNQY��
KP�VJG�NQEMGF�XGTVKECN�RQUKVKQP��6JG�UKIPCN�NKIJVU�UJQWNF�DG�
TWPPKPI�CU�RTQITCOOGF�KH�CNN�VTCKNGT�TCFKQU�CTG�QP�CPF�EQP�
ÒIWTGF�RTQRGTN[��2NGCUG�PQVG��ØH�VJG�UKIPCN�NKIJVU�CTG�KP�ÓCUJ�
OQFG��RWUJ�VJG�TGUGV�DWVVQP�QP�VJG�&/7�WPKV�� 

&/7�&QPÒIWTCVKQP 

ØH�TCFKQU�JCXG�PQV�DGGP�EQPÒIWTGF�VQ�EQOOWPKECVG�YKVJ�GCEJ�QVJGT��
RNGCUG�EQORNGVG�VJG�4CFKQ�%QCTF�5GV�7R�UGEVKQP�QH�VJKU�IWKFG�DGHQTG�
EQPVKPWKPI� 

455Ø�PWODGTU�KPFKECVG�VJG�SWCNKV[�QH�VJG�EQOOWPKECVKQP�DG�
VYGGP�VTCKNGTU��YKVJ����DGKPI�VJG�QRVKOCN�VCTIGV��+KIJGT�455Ø�
TGCFKPIU�ECP�KPFKECVG�OKUCNKIPOGPV�QH�VJG�CPVGPPCU�QT�CPQVJ�
GT�TCFKQ�EQPÒIWTCVKQP�KUUWG��6Q�EJGEM�VJG�455Ø��RNWI�VJG�
JCPFJGNF�FGXKEG�KPVQ�VJG�/CUVGT�TCFKQ�CPF�QRGP�VJG�YKTGNGUU�
RTQITCO��*Q�VQ�VJG�TCFKQ�UVCVWU�CTGC�CPF�VJGTG�UJQWNF�DG�C�
RGGT�Ø'�NKUVGF�HQT�GCEJ�5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJG�455Ø�KU����QT�
DGNQY��EJCPIGU�ECP�DG�OCFG�VQ�VJG�TCFKQ�EQPÒIWTCVKQP�VQ�KPETGCUG�VJG�UVCDKNKV[�QH�VJG�TCFKQ�
PGVYQTM� 

5GVVKPI�455Ø�)QT�4CFKQU 

1P�VJG�JCPFJGNF�FGXKEG��IQ�KPVQ�VJG�4CFKQ�&QPÒIWTC�
VKQP�CTGC�CPF�KPETGCUG�VJG�6:�2QYGT�VQ�VJG�OCZ�UGVVKPI�
QH�����O9��5GV�VJG�2CEMGV�CPF�)CWNV�6KOGQWV�VQ�VJG�
EQPÒIWTCVKQP�UJQYP�VQ�VJG�NGHV� 



 

�� 

&QPÒIWTCVKQP 

9JGP�VJG�EQPVTQNNGT�ÒTUV�RQYGTU�
QP�RTGUU�Å�Æ�VQ�GPVGT�VJG�/CZVKOG�
RTQITCO��6JG�OGPW�UJQYP�KP�VJG�
RKEVWTG�VQ�VJG�NGHV�UJQWNF�CRRGCT��� 

/CZVKOG�/CKP�/GPW�(ZRNCKPGF 

���5VCVWU��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�5WOOCT[�HWPEVKQP���6JG�5WOOCT[�HWPEVKQP�
CNNQYU�VJG�WUGT�VQ�OQPKVQT�EWTTGPV�RJCUKPI� 

���&QPVTQNNGT��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�RJCUKPI�VKOKPIU�QRVKQPU��� 

���$FOKPKUVTCVKQP��KU�OQUV�EQOOQPN[�WUGF�VQ�NQCF�CPF�TG-NQCF�RTG-EQPÒIWTGF�FCVCDCUG�ÒNGU� 

1PEG�VKOKPIU�CTG�EQPÒIWTGF��UCHGV[�RGTUQPPGN�UJQWNF�FTKXG�VJTQWIJ�VJG�YQTM�\QPG�
VQ�GPUWTG�RTQRGT�VTCÕE�ÓQY��ØP�CFFKVKQP��QDUGTXCVKQP�QH�VTCÕE�ÓQY�KU�UWIIGUVGF�VQ�
TGXGCN�CP[�PGEGUUCT[�VKOKPI�EJCPIGU� 

5QOG�TQYU�UJQY�FGEKOCNU��1P�VJQUG�TQYU��GPVGT�C�È�É�HQT�VJG�FGEKOCN�EQNWOP��)QT�GZCORNG��
KH�VJG�NKPG�PGGFU�VQ�UJQY���UGEQPFU��RWV�KP����CPF�RTGUU�Å(PVGTÆ���6JG�EQNWOP�UJQWNF�FKURNC[�
Å���Æ��6JG�4GF&NT�NKPG�ECP�DG�UGV�WR�VQ�C�OCZKOWO�QH����UGEQPFU�CPF�KU�FGVGTOKPGF�D[�VJG�
NGPIVJ�QH�VJG�YQTM�\QPG��6JKU�VKOKPI�UGVVKPI�KU�V[RKECNN[�RTQXKFGF�D[�VJG�IQXGTPKPI�CIGPE[� 

��������9CTPKPI��ØH�VJKU�VKOG�KU�UGV�VQQ�UJQTV��VJGTG�KU�C�TKUM�QH�JGCF�QP�EQNNKUKQPU�� 

ØP�ECUGU�YJGTG�OQTG�VJCP����UGEQPFU�KU�PGGFGF��WR�VQ�CP�CFFKVKQPCN�����UGEQPFU�ECP�DG�CFF�
GF�D[�CTTQYKPI�FQYP�VQ�VJG��4GF&NT�NKPG��6JG�VKOG�EQPÒIWTGF�KP�VJKU�NKPG�YKNN�DG�KP�CFFKVKQP�VQ�
VJG�4GF&NT�VKOG�UGVVKPI��1P�VJG�KPUKFG�FQQT�QH�VJG�/CUVGT�ECDKPGV��C�TGF�ENGCTCPEG�VKOKPI�GUVK�
OCVKQP�EJCTV�KU�RTQXKFGF�CU�IGPGTCN�IWKFG�QP�JQY�VQ�FGVGTOKPG�TGF�ENGCTCPEG�VKOG���1/,&�
5KIPCN�KU�PQV�TGURQPUKDNG�HQT�VJGUG�VKOGU��UQ�RNGCUG�EJGEM�YKVJ�[QWT�NQECN�VTCÕE�GPIKPGGT�RTKQT�
VQ�FGRNQ[KPI�VJG�VTCKNGTU� 

ØP�VJG�RJCUG�VKOKPI�UGEVKQP��RC[�CVVGP�
VKQP�QPN[�VQ�VJG�EQNWOPU�VJCV�EQTTGURQPF�
YKVJ�VJG�RJCUGU�YJKEJ�YKNN�DG�TWPPKPI��
%[�FGHCWNV��VJG�EQPVTQNNGT�KU�NQCFGF�YKVJ�
VJG��6�2�FCVCDCUG�UQ�VJG�QPN[�EJCPIGU�
YQWNF�QEEWT�KP�EQNWOPU���	����$TTQY�
FQYP�VQ�VJG�NKPG�CPF�EQNWOP�YJKEJ�PGGF�
VQ�DG�CFLWUVGF�CPF�GPVGT�VJG�CFLWUVGF�
VKOG�CU�OGCUWTGF�KP�UGEQPFU��ØV�KU�TGE�
QOOGPFGF�VQ�IQ�PQ�NQYGT�VJCP�����UGE�
QPFU�VQ�CNNQY�HQT�TCFKQ�EQOOWPKECVKQP�
NCVGPE[� 

5GVVKPI�2JCUKPI 



 

�� 

&QPÒIWTCVKQP 

6Q�WUG�FGVGEVKQP�HQT�ITGGP�VKOG�GZVGPUKQP��C�2CUUCIG�CPF�/CZ��VKOG�YKNN�PGGF�VQ�DG�CFFGF�
WPFGT�2JCUG�6KOKPIU� 

 /KP*TP��VJG�OKPKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

 2CUUCIG��VJG�COQWPV�KP�UGEQPFU�CFFGF�RGT�XGJKENG�FGVGEVGF 

 /CZ���VJG�OCZKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

5KPEG�2CUUCIG�KU�VJG�COQWPV�QH�VKOG�VJG�EQPVTQNNGT�YKNN�CFF�HQT�GCEJ�XGJKENG�VJCV�KU�FGVGEVGF��KV�KU�
TGEQOOGPFGF�VQ UVCTV�D[�UGVVKPI�RCUUCIG�VKOG�CV���UGEQPFU��'QKPI�UQ�YKNN�CFF�CP�CFFKVKQPCN���UGE�
QPFU�VQ�VJG�/KP*TP�VKOG�HQT�GCEJ�XGJKENG�FGVGEVGF��/CZ��KU�VJG�OCZKOWO�COQWPV�QH�ITGGP�VKOG�
CNNQYGF�HQT�C�RJCUG�� 

6Q�WUG�FGVGEVKQP�HQT�CEVWCVKQP��VJG�/KP�8GJ�4EN�UGVVKPIU�YKNN�PGGF�VQ�DG�TGOQXGF�KP�Å2JCUG�
1RVKQPUÆ��$TTQY�FQYP�VQ�VJG�/KP�8GJ�4EN�NKPG�HQT�VJG�CEVWCVGF�RJCUG�CPF�RTGUU�VJG�È-É�DWV�
VQP��4GRGCV�VJKU�HQT�CP[�QVJGT�RJCUG�PGGFKPI�VQ�DG�CEVWCVGF� 2CUUCIG�CPF�/CZ��YKNN�UVKNN�CR�
RN[�YKVJ�VJKU�UGVWR��� 

5QOG�UEGPCTKQU�ECNN�HQT�VJG�UKIPCNU�VQ�TGUV�KP�TGF���6Q�GPCDNG�VJKU�HGCVWTG��CTTQY�FQYP�VQ�VJG�
TGF�TGUV�NKPG�KP�Å2JCUG�1RVKQPUÆ�CPF�GPCDNG�KV�HQT�CNN�RJCUGU�� 
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%CVVGT[�XQNVCIG�ECP�DG�OQPKVQTGF�XKC�VJG�
%NWG�5M[��UQNCT�EJCTIG�EQPVTQNNGT��ØV�UJQWNF�
TGCF�CTQWPF���8'&�QP�CXGTCIG�CPF�CDQXG�
��8'&�YJGP�HWNN[�EJCTIGF�� 

/QPKVQTKPI�8QNVCIG 
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/CKPVGPCPEG 

%CVVGTKGU�UJQWNF�CNYC[U�DG�MGRV�HWNN[�EJCTIGF�VQ�GPUWTG�OCZKOWO�DCVVGT[�NKHG��9JGP�VJG�
VTCKNGTU�CTG�FGRNQ[GF��VJG�XQNVCIG�UJQWNF�PGXGT�FTQR�DGNQY����XQNVU���)CKNWTG�VQ�OCKPVCKP�
RTQRGT�XQNVCIG�YKNN�TGUWNV�KP�RQYGT�KUUWGU�� 

6JG�EJCTV�DGNQY�UJQYU�VJG�TGEQOOGPFGF�EJCTIG�VKOG�HQT�VJG�DCVVGT[�DCPM�VQ�TGVWTP�VQ�
�����ECRCEKV[� 

.QPI�%CVVGT[�.KHG 

ØV�KU�XGT[�KORQTVCPV�VQ�MGGR�VJG�DCVVGTKGU�EJCTIGF���ØH�VJG�
UQNCT�RCPGN�KU�PQV�MGGRKPI�VJG�DCVVGTKGU�EJCTIGF��C�IGPGT�
CVQT�QT�QVJGT�CWZKNKCT[�UQWTEG�QH����$&�RQYGT�YKNN�DG�TG�
SWKTGF�VQ�TG-EJCTIG�VJGO��6JGTG�KU�C�2QYGT/CZ�EJCTIG�
EQPXGTVGT�QP�VJG�UKFG�QH�VJG�ECDKPGV�YJKEJ�ECP�DG�RNWIIGF�
KP�VQ�VJG�FGUKTGF�RQYGT�UQWTEG��6JKU�EJCTIGU�VJG�DCVVGTKGU�
KP�VCPFGO�YKVJ�VJG�UQNCT�RCPGN��6JGTG�KU�C�ÓCRRGT�XCNXG�KP�
VJG�DQVVQO�QH�VJG�ECDKPGV�VQ�RWNN�VJG�EQTF�VJTQWIJ�YJKEJ�
CNNQYU�VJG�ECDKPGV�FQQT�VQ�DG�ENQUGF�CPF�NQEMGF�GXGP�
YJGP�VJG�FGXKEG�KU�RNWIIGF�KP�VQ�CWZKNKCT[�RQYGT� 

9JGP�UVQTKPI�VJG�VTCKNGTU��TGIWNCTN[�EJGEM�VJG�DCVVGT[�NGX�
GNU�VQ�GPUWTG�VJG[�UVC[�HWNN[�EJCTIGF��ØH�VJG[�CTG�KPFQQTU��
VJG�DCVVGT[�EJCTIGT�UJQWNF�DG�RNWIIGF�KP�CV�CNN�VKOGU��ØH�
VJG[�CTG�QWVFQQTU��FGRNQ[�VJG�UQNCT�RCPGN�UQWVJYCTF�VQ�
GPUWTG�QRVKOCN�UWPNKIJV��.GCXKPI�VJG�DCVVGTKGU�YKVJ�\GTQ�
EJCTIG�HQT�CP�GZVGPFGF�RGTKQF�QH�VKOG��YKNN�ECWUG�RGTOC�
PGPV�FCOCIG�VQ�VJG�DCVVGTKGU� 

/CKPVCKPKPI�8QNVCIG 
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4GVWTPKPI�VQ�6TCXGN�2QUKVKQP 

2TGUU�CPF�JQNF�VJG�DWVVQP�NCDGNGF�Å7RÆ�OQOGPVCTKN[�VQ�TGNGCUG�VJG�
RTGUUWTG�QP�VJG�CWVQ�UCHGV[�NQEM�DCT��1PEG�TCKUGF��NKHV�VJG�CWVQ�NQEM�
DCT�YJKNG�RTGUUKPI�KP�VJG�IQNF�RNWPIGT�NQEM�VQ�UGEWTG�VJG�NQEM�DCT�KP�
VJG�QWVYCTF�RQUKVKQP� 

%GHQTG�DTKPIKPI�VJG�OCUV�CTO�FQYP�[QW�OWUV�TGVTCEV�VJG�UGEQPF�UVCIG�QH�VJG�JQTK\QPVCN�
CTO�VQ�YJGTG�VJG�EGPVGT�UKIPCN�JGCFU�CTG�ENQUG�VQIGVJGT�YKVJ�QWV�JKVVKPI�GCEJ�QVJGT��'Q�VJKU�
D[�RTGUUKPI�VJG�Ø0�DWVVQP� 

9JGP�VJG�OCUV�CTO�KU�FQYP��TGOQXG�CPF�UVQTG�UKIPCN�JGCFU��6JGP�
HWNN[�TGVTCEV�VJG�UGEQPF�UVCIG�QH�VJG�JQTK\QPVCN�CTO��4GOQXG�UCHGV[�
2Ø0�HQT�VJG�VJKTF�UVCIG�CPF�OCPWCNN[�RWUJ�VJKTF�UVCIG�DCEM�KP�CPF�TG�
RNCEG�UCHGV[�2Ø0� 
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5GEWTKPI�5QNCT�2CPGNU�HQT�6TCPURQTV 
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UQNCT�RCPGNU��6JGP�WVKNK\G�DQVJ�VJG�JQTK\QPVCN�CPF�VJG�VYQ�XGTVKECN�CFLWUVOGPVU�VQ�RQUKVKQP�
VJG�UQNCT�RCPGNU�VQ�HCEG�VJG�KPUKFG�QH�VJG�VTCKNGT�CU�RKEVWTGF�DGNQY��(PUWTG�VJCV�VJG�UQCT�RCP�
GNU�CTG�HWNN[�TGVTCEVGF�D[�WVKNK\KPI�VJG�5QNCT�7R�'P�VQIING�UYKVEJ�KP�VJG�ECDKPGV� 
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October 18, 2018 
 
OMJC Signal, Inc. 
403 Chestnut St. 
Waterloo, IA  50703 
 
Gentlemen, 
 The request to determine if the Modified OMJC Pop-Up is capable of maintaining its 
upright position during a 90mph wind has been completed.  The calculations were performed 
under the following assumptions: 

1) Constant 90mph wind 
2) No wind gusts 
3) Wind direction from left to right and right to left when looking at the signals 
4) The equipment has not been modified and is being used as indicated by the 

operators manual 
5) Modified OMJC Pop-up was in the position shown in drawings only 

 During the inspection of the geometry, the stance of the jack stands from front to back is 
48” longer than the stance from side to side.  Because of this, it was determined that the worst 
case scenario for the wind load calculation was the side to side direction. 

To perform the calculations, surface area was measured off of the drawings as well as 
the centroid of that area.  The drag coefficients used were taken from the AASHTO Standard 
Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals, 5th 
ed. Table 3-6. 

The results of the calculations confirm that the Modified OMJC Pop-Up is able to stay 
upright with a constant wind speed of 90mph.  The following pages are the calculation and the 
drawings used to determine this conclusion. 
 
Prepared by: 
Diedrichs & Associates, Inc. 
Brad Meyer, PE 
 

I hereby certify that this engineering document was prepared by me or 
under my direct personal supervision and that I am a duly licensed 
Professional Engineer under the laws of the State of Iowa. 

  10/18/18 
 
(signature)    (date) 
 
Brad Meyer 
License number: 18205 
My license renewal date is December 31, 2020 
Pages or sheets covered by this seal: 1-4
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Pop-Up HD

The Pop-Up HD is capable of signalizing up to two lanes of traffic.  The 15’ arm is engineered to handle a 5 section left turn signal in 
the overhead position. With the HD, two 12” ITE approved signals can be quickly deployed into positions mandated by the MUTCD at 
the mere push of a button.  Because the footprint is only 6’ wide (the narrowest in the industry), it can fit almost anywhere.  The HD 
features the Intelight 2070 ATC Controller running MAXTIME software. The custom radio system allows communication between 
OMJC Pop-Up units along with complex phasing ability.  The HD comes standard with a 385 watt solar panel (adjustable on 2 axes) 
and 440-660Ah of AGM batteries.

TWO LANE TRAFFIC CONTROL

COMES STANDARD WITH SOLAR 
PANEL &  440-660Ah AGM BATTERIES

ENVIRONMENTALLY
CONSCIOUS

A TRAFFIC SOLUTION THAT 
JUST MAKES SENSE.

INTERSECTION CAPABLE

CONTROL WITH VERSATILITY
INTERSECTION CONTROL

Intelight 2070 ATC CONTROLLER
PERMANENT MADE PORTABLE

SIGNAL CAN BE QUICKLY DEPLOYED 
WITH THE PUSH OF A BUTTON

EASY DEPLOYMENT



Pop-Up HD •  STANDARD FEATURES
DEPLOYMENT

Vertical | Hydraulic with remote pendant

Horizontal | Manual slide out

CHARGING SOURCE

DC | MPPT solar charge controller

AC | 120V plug-in charger

ARM EXTENSION

Adjusts to 15'

SIGNAL HEADS

3 section overhead

3 section side of mast

12" RYG LED's, ITE compliant

180º rotation

TRAFFIC CONTROL EQUIPMENT

Intelight 2070 ATC with MAXTIME software

Actuated 8 phase, dual ring, with pedestrian movements

Encrypted wireless connection between master and secondaries

EDI real time conflict monitor

DETECTION

  Microwave

  Video

  Loop

SIGNAL CONFIGURATION

  1 additional overhead signal (custom LED configuration available)

  4 section - with all arrows or custom combination

  5 section doghouse - with left turn arrows or custom combination

ADDITIONAL ADD-ONS

  Pedestrian signalization

  Auto-start generator for on-board ancillary power

  Work zone lighting

  Countdown timer

PREEMPTION

  Audible

  Strobe

  GPS

KNOCKDOWN AVAILABILITY (EMERGENCY POLE REPLACEMENT)

  Wireless Knockdown Kit (AC to DC from existing infrastructure)

  Wired Knockdown Kit (AC to DC from existing infrastructure)

COORDINATION

  GPS time based

REMOTE MANAGEMENT & ALERTING

  Cellular wireless router (Verizon, AT&T, or Sprint Certified Device)

WIRELESS MANUAL CONTROL

  Push button control with long range antenna (pilot car remote)

SPECIFICATIONS

Pop-Up HD • ADDITIONAL OPTIONS

CHASSIS LENGTH 112.0” (removable hitch adds 56” for 168” total)

CHASSIS WIDTH 72.0”  - narrowest in industry

TRAVEL HEIGHT 114.0” w/ solar

STANDARD WEIGHT 3,400lbs.

CLEARANCE (UNDER ARM) 17’ (meets MUTCD requirements)

BATTERIES 440-660 Ah of AGM batteries, no-spill, no-maintenance

SOLAR (1) - 385 watt solar panel, adjustable on 2 axes
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Pop-Up HD
INTERSECTION CAPABLE
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6JCPM�[QW�HQT�EJQQUKPI�VQ�FGRNQ[�VJG�OQUV�XGTUCVKNG�CPF�FGRGPFCDNG�RQTVCDNG�VTCÕE�UKIPCNU�
QP�VJG�OCTMGV��9G�MPQY�[QW�YKNN�CRRTGEKCVG�JQY�UCHG��CPF�UKORNG�KV�KU�VQ�FGRNQ[�QWT�U[UVGO��
6JKU�IWKFG�KU�KPVGPFGF�VQ�JGNR�[QW�PCXKICVG�VJG�ÒTUV�EQWRNG�QH�FGRNQ[OGPVU�YKVJ�QWT�2QR-7R�
+GCX[�'WV[�2QTVCDNG�6TCÕE�5KIPCNU� 
 
2TQITCOOKPI�XKFGQU�CPF�QVJGT�JGNRHWN�FQEWOGPVU�CTG�PQY�CXCKNCDNG�QP�QWT�HTGG�$RR�HQT�GK�
VJGT�$PFTQKF�QT�K2JQPG��5KORN[�XKUKV�VJG�OCTMGVRNCEG�QP�[QWT�$PFTQKF�QT�$RRNG�FGXKEG��CPF�
UGCTEJ�È1/,&�5KIPCNÉ��6JG�1/,&�5KIPCN�CRR�KU�LWUV�QPG�OQTG�YC[�VJCV�YG�CTG�RTQXKFKPI�[QW�
YKVJ�UWRGTKQT�UWRRQTV� 

 �Ø0641'7&6Ø10 



 

� 

&JGEM�VQ�OCMG�UWTG�CNN�UCHGV[�RKPU�CPF�RCF�NQEMU�CTG�NQEMGF�KP�RNCEG��VJG�UQNCT�RCPGN�KU�KP�VJG�
VQYKPI�RQUKVKQP�CPF�VJG�VKTG�CKT�RTGUUWTG�KU�KP�VJG���-��RUK�TCPIG�DGHQTG�OQXKPI�VJG�VTCKNGT� 

9G�JKIJN[�TGEQOOGPF�[QW�UGVWR�CPF�TWP�VJG�VTCKNGTU�KP�[QWT�
[CTF�RTKQT�VQ�VCMKPI�VJGO�VQ�VJG�LQD�UKVG�VQ�GPUWTG�GXGT[VJKPI�
KU�YQTMKPI�RTQRGTN[� 

$NUQ��OCMG�UWTG�VQ�VCMG�[QWT�1/,&�VCDNGV�YKVJ�[QW�KP�ECUG�CF�
LWUVOGPVU�PGGF�VQ�DG�OCFG�VQ�VJG�TCFKQ�YJKNG�QP�UKVG� 
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&JGEM�[QWT�DCVVGT[�XQNVCIG�NGXGNU�VQ�GP�
UWTG�VJG�DCVVGT[�DCPM�KU�HWNN[�EJCTIGF��
)QT�DGUV�TGUWNVU�VJG�XQNVCIG�NGXGNU�
UJQWNF�DG����VQ�����8'&�� 

1P�VJG�7*5��RKEVWTGF�VQ�VJG�TKIJV��UGV�
VJG�OQFG�VQ���CU�UJQYP��7UG�VJG�DWV�
VQPU�QP�VJG�NGHV�QH�VJG�UETGGP�VQ�VQIING�
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GCEJ�LCEM�JCPFNG��NQECVGF�CV�VJG�VQR�QH�VJG�LCEM��ENQEMYKUG� 

4QVCVG�6JG�1WVTKIIGTU 

6JGTG�KU�C�NGXGNKPI�DWDDNG�KP�VJG�OKFFNG�QH�VJG�
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VJG�QP�RQUKVKQP�CU�RKEVWTGF�DGNQY��6JG�TGF�NKIJVU�QP�VJG�UKIPCN�JGCFU�UJQWNF�DG�ÓCUJKPI� 

2QYGTKPI�VJG�4CFKQ�%QCTF 

/CUVGT� 5GEQPFCT[� 

/QWPVKPI�'GVGEVQTU 

6JG�FGVGEVQT�ECP�DG�TGCEJGF�YJGP�VJG�OCUV�CTO�KU�FGRNQ[GF�D[�WUKPI�VJG�UVGRU�OQWPVGF�
QP�VJG�VTCKNGT�QT�D[�WUKPI�C�DQQO�VTWEM�� 

ØH�XGJKENG�FGVGEVKQP�KU�DGKPI�WUGF��KPUVCNN�VJG�FGVGEVQT�QPVQ�VJG�WRRGT�
OCUV�CTO��NQECVGF�CDQWV�JCNHYC[�FQYP�VJG�FTKXGTÆU�UKFG�QH�VJG�VTCKNGT��
9KVJ�VJG�FGVGEVQT�KP�JCPF��UNKFG�VJG�DTCEMGV�KPVQ�RNCEG��KPUGTV�VJG�UCHG�
V[�RKP��CPF�EQPPGEV�VJG�RNWI��6JG�HTQPV�QH�VJG�FGVGEVQT�PGGFU�VQ�DG�
HCEKPI�VJG�UVQR�DCT�HQT�PQTOCN�QRGTCVKQP�CPF�OC[�PGGF�VQ�DG�CFLWUV�
GF�CHVGT�VJG�OCUV�CTO�KU�TCKUGF��2NGCUG�PQVG��ØV�KU�GCUKGT�VQ�CFLWUV�VJG�
FGVGEVQT�QPEG�VJG�VTCKNGT�KU�FGRNQ[GF�KH�VJG�CFLWUVKPI�UETGYU�CTG�NGHV�
UNKIJVN[�NQQUGPGF�� 

6GUVKPI�6JG�'GVGEVQT 
$HVGT�KPUVCNNKPI�VJG�FGVGEVQT��KV�KU�KORQTVCPV�VQ�VGUV�VQ�OCMG�UWTG�VJG�TCFKQ�TGEGKXGU�VJG�FG�
VGEVKQP�ECNN�UWEEGUUHWNN[��2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF�
�RKEVWTGF�DGNQY�KP�TGF���1RGP�VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�FGVGEVQT�CTGC��6JG�ÒTUV�
KPRWV�RKP�UJQWNF�FKURNC[�VJG�UCOG�PWODGT�CU�VJG�FGUKTGF�RJCUG�VQ�ECNN�YJGP�C�FGVGEVKQP�
QEEWTU��)QT�GZCORNG��KH�VJG�FGVGEVQT�KU�UGVWR�VQ�ECNN�HQT�RJCUG����VJGP�VJG�KPRWV�RKP�UJQWNF�
CNUQ�DG�UGV�VQ����)TQO�VJG�UCOG�UETGGP��CP�Æ:Æ�UJQWNF�CRRGCT�KP�VJG�ECNN�EQNWOP�YJGP�VJG�FG�
VGEVQT�RWVU�KP�C�ECNN��6Q�VGUV�HWPEVKQPCNKV[��UKORN[�YCXG�CP�QDLGEV�KP�VJG�FGVGEVKQP�\QPG� 

37Ø&-�56$46�*7Ø'(��'GVGEVQTU 



 

� 

6Q�GZVGPF�VJG�OCUV�CTO�VCMG�VJG�UCHGV[�RKP�QWV�QH�VJG�TGCT�RQUKVKQP�QH�VJG�CTO�CPF�NQQUGP�
VJG�6-JCPFNG�VQYCTFU�VJG�HTQPV��2WNN�VJG�CTO�CNN�VJG�YC[�QWV�WUKPI�ECTG�PQV�VQ�JQQM�VJG�
ECDNGU�QP�VJG�ECDKPGV��VJGP�RWV�VJG�UCHGV[�RKP�DCEM�KP�RNCEG�CPF�VKIJVGP�VJG�6-JCPFNG�VQ�
RTQRGTN[�UGEWTKPI�VJG�CTO� 

(ZVGPFKPI�VJG�/CUV�$TO 

37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 

6CMG�VJG�ECR�Q×�VJG�UKIPCN�EQPPGEVKQP�CV�
VJG�GPF�QH�VJG�CTO�CPF�TGOQXG�VJG�UCHGV[�
RKP��6JGP�IQ�VQ�VJG�DCEM�QH�VJG�VTCKNGT��TG�
OQXG�VJG�UCHGV[�RKP�CPF�UNKFG�VJG�UKIPCN�
JGCF�QWV�QH�UVQTCIG�CTGC���)QT�PQTOCN�VTCKN�
GT�RNCEGOGPV�KPUVCNN�VJG�UKIPCN�JGCF�HCEG�
FQYP�CPF�TGRNCEG�UCHGV[�RKP��2NWI�KP�VJG�
UKIPCN�JGCF�D[�NKPKPI�WR�VJG�VCDU�CPF�VWTP�
KPI�VJG�RNWI�ENQEMYKUG� 

&JGEM�VJG�NQYGT�UKIPCN�JGCF�RQUKVKQP�VQ�
OCMG�UWTG�KV�KU�KP�VJG�JQTK\QPVCN�RQUKVKQP�
YKVJ�.('ÆU�HCEKPI�VJG�ITQWPF�CPF�KPUVCNN�XK�
UQTU�CU�PGGFGF� 

&QPPGEVKPI�VJG�5KIPCN�+GCF 



 

� 

37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 

7PNQEM�VJG�RWOR�NKF�NQECVGF�QP�VJG�RCUUGPIGTÆU�UKFG�HTQPV�EQTPGT��.KHV�WR�VJG�NKF�CPF�VCMG�
QWV�VJG�JCPF�JGNF�RGPFCPV� 

1RGPKPI�VJG�+[FTCWNKE�2WOR�.KF 

1PEG�VJG�QRGTCVQT�JCU�GUVCDNKUJGF�C�UCHG�NQECVKQP�HQT�FGRNQ[OGPV�
�ENGCT�QH�VJG�QXGTJGCF�CTO�UYKPI�\QPG��RTGUU�CPF�JQNF�VJG�UCHGV[�
KPVGTNQEM�UYKVEJ��6JGP�RTGUU�VJG�WR�DWVVQP�WPVKN�VJG�CWVQ�UCHGV[�
NQEM�DCT�FTQRU�KPVQ�RNCEG�CV�VJG�VQR�QH�VJG�E[NKPFGT��0QY�VJCV�VJG�
VTCKNGT�KU�HWNN[�FGRNQ[GF��RTGUU�VJG�FQYP�DWVVQP�VQ�UGEWTG�VJG�CWVQ�
UCHGV[�NQEM�DCT���6JG�UCHGV[�KPVGTNQEM�UYKVEJ�CU�VQ�DG�GPICIGF�QVJGT�
YKUG�VJG�WR�CPF�FQYP�DWVVQPU�YKNN�PQV�YQTM� 

4CKUKPI�VJG�/CUV�$TO 



 

� 

$PVGPPC�ØPHQTOCVKQP 
ØV�KU�KORQTVCPV�VQ�DG�UWTG�VJG�CPVGPPC�KU�RQKPVKPI�FKTGEVN[�
CV�VJG�/CUVGT�VTCKNGT�YJGP�VJG�OCUV�CTO�KU�HWNN[�FGRNQ[GF��
6JKU�YKNN�GPUWTG�UWEEGUUHWN�EQOOWPKECVKQP�CPF�OKPKOK\G�
VJG�EJCPEG�QH�TCFKQ�EQOOWPKECVKQP�KUUWGU� 

6Q�OCZKOK\G�UWP�GZRQUWTG��RQUKVKQP�
VJG�UQNCT�RCPGNU�UQWVJYCTF�WVKNK\KPI�
DQVJ�VJG�JQTK\QPVCN�CPF�XGTVKECN�CFLWUV�
OGPVU��ØV�KU�TGEQOOGPFGF�VJG�RCPGN�DG�
VKNVGF���q�HTQO�VJG�JQTK\QPVCN�RQUKVKQP�
UQWVJYCTF�KP�VJG�UWOOGT��/CTEJ����VQ�
5GRV�������CPF���q�HTQO�VJG�JQTK\QPVCN�
RQUKVKQP�UQWVJYCTF�KP�VJG�YKPVGT��5GRV��
���VQ�/CTEJ����� 

$FLWUVKPI�5QNCT�2CPGN 

37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 



 

�� 

5GVVKPI�5KIPCN�&JCPPGNU 
2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF��RKEVWTGF�KP�TGF�DGNQY���1RGP�
VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�UKIPCNU�CTGC��5GV�VJG�EJCPPGN�HQT�NKIJVU�������	����6JG�
EJCPPGN�HQT�GCEJ�NKIJV�UJQWNF�OCVEJ�VJG�FGUKTGF�RJCUG�QP�YJKEJ�VJG�UKIPCNU�UJQWNF�TWP��5GV�
VJG�HCWNV�OQFG�CU�FGUKTGF��V[RKECNN[��GKVJGT�ÓCUJKPI�TGF�QT�[GNNQY�YJGP�VJGTG�KU�CP�KUUWG�� 

)QT�VYQ�UKIPCN�JGCFU�QP�VJG�UCOG�VTCKNGT�VQ�DG�TWPPKPI�FK×GTGPV�RJCUGU��EJCPPGNU�HQT�NKIJVU�
������	���PGGF�VQ�DG�EQPÒIWTGF�HQT�VJG�QXGTJGCF�UKIPCN�� 

)KTUV��IQ�KPVQ�VJG�TCFKQ�EQPÒIWTCVKQP�CTGC�CPF�UGV�VJG�JQR�EJCPPGN��6JKU�YKNN�PGGF�VQ�DG�VJG�
UCOG�PWODGT�QP�CNN�TCFKQU�KP�VJG�UGVWR��ØH�VJGTG�CTG�EQOOWPKECVKQP�KUUWGU�QP�VJG�LQD�UKVG��
VT[�EJCPIKPI�VJG�JQR�EJCPPGN��VJKU�YKNN�PGGF�VQ�DG�FQPG�QP�CNN�TCFKQU��CU�VJG�CVOQURJGTG�
OC[�DG�C×GEVKPI�VJG�TCFKQ�UKIPCN��0GZV��UGV�VJG�6:�2QYGT��6JG�6:�2QYGT�KPFKECVGU�VJG�VTCPU�
OKUUKQP�RQYGT�IKXGP�VQ�VJG�TCFKQ�UKIPCN��ØV�KU�TGEQOOGPFGF�VQ�MGGR�VJG�6:�2QYGT�UGVVKPI�CV�
����O9� 

4CFKQ�&QPÒIWTCVKQP 

.CUVN[��QP�VJG�/CUVGT�TCFKQ��IQ�VQ�VJG�UVCVWU�CTGC���6JGTG�UJQWNF�DG�C�RGGT�Ø'�NKUVGF�HQT�GCEJ�
5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJGTG�KU�PQ�RGGT�Ø'�QT�VJG�RGGT�Ø'�JCU���
455Ø��JKV�TGOQXG�CPF�UGCTEJ��ØH�VJG�5GEQPFCT[�VTCKNGT�KU�EQOOWPKECVKPI�EQTTGEVN[��VJG�RGGT�Ø'�
UJQWNF�DG�NKUVGF�YKVJ�CP�455Ø�PWODGT���6TCKNGTU�CTG�EQOOWPKECVKPI�CV�QRVKOCN�NGXGNU�YJGP�
VJG�455Ø�KU����� 

37Ø&-�56$46�*7Ø'(��4CFKQ�5GVWR 



 

�� 

6JG�&/7�WPKV��CU�UJQYP��UJQWNF�JCXG�DQVJ�UYKVEJGU�KP�VJG�
FQYP�RQUKVKQP�CPF�VJG�CRRTQRTKCVG�FCVC�MG[��NGIGPF�DGNQY��
KP�VJG�NQEMGF�XGTVKECN�RQUKVKQP��6JG�UKIPCN�NKIJVU�UJQWNF�DG�
TWPPKPI�CU�RTQITCOOGF�KH�CNN�VTCKNGT�TCFKQU�CTG�QP�CPF�EQP�
ÒIWTGF�RTQRGTN[��2NGCUG�PQVG��ØH�VJG�UKIPCN�NKIJVU�CTG�KP�ÓCUJ�
OQFG��RWUJ�VJG�TGUGV�DWVVQP�QP�VJG�&/7�WPKV�� 

&/7�&QPÒIWTCVKQP 

ØH�TCFKQU�JCXG�PQV�DGGP�EQPÒIWTGF�VQ�EQOOWPKECVG�YKVJ�GCEJ�QVJGT��
RNGCUG�EQORNGVG�VJG�4CFKQ�%QCTF�5GV�7R�UGEVKQP�QH�VJKU�IWKFG�DGHQTG�
EQPVKPWKPI� 

455Ø�PWODGTU�KPFKECVG�VJG�SWCNKV[�QH�VJG�EQOOWPKECVKQP�DG�
VYGGP�VTCKNGTU��YKVJ����DGKPI�VJG�QRVKOCN�VCTIGV��+KIJGT�455Ø�
TGCFKPIU�ECP�KPFKECVG�OKUCNKIPOGPV�QH�VJG�CPVGPPCU�QT�CPQVJ�
GT�TCFKQ�EQPÒIWTCVKQP�KUUWG��6Q�EJGEM�VJG�455Ø��RNWI�VJG�
JCPFJGNF�FGXKEG�KPVQ�VJG�/CUVGT�TCFKQ�CPF�QRGP�VJG�YKTGNGUU�
RTQITCO��*Q�VQ�VJG�TCFKQ�UVCVWU�CTGC�CPF�VJGTG�UJQWNF�DG�C�
RGGT�Ø'�NKUVGF�HQT�GCEJ�5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJG�455Ø�KU����QT�
DGNQY��EJCPIGU�ECP�DG�OCFG�VQ�VJG�TCFKQ�EQPÒIWTCVKQP�VQ�KPETGCUG�VJG�UVCDKNKV[�QH�VJG�TCFKQ�
PGVYQTM� 

5GVVKPI�455Ø�)QT�4CFKQU 

1P�VJG�JCPFJGNF�FGXKEG��IQ�KPVQ�VJG�4CFKQ�&QPÒIWTC�
VKQP�CTGC�CPF�KPETGCUG�VJG�6:�2QYGT�VQ�VJG�OCZ�UGVVKPI�
QH�����O9��5GV�VJG�2CEMGV�CPF�)CWNV�6KOGQWV�VQ�VJG�
EQPÒIWTCVKQP�UJQYP�VQ�VJG�NGHV� 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

9JGP�VJG�EQPVTQNNGT�ÒTUV�RQYGTU�
QP�RTGUU�Å�Æ�VQ�GPVGT�VJG�/CZVKOG�
RTQITCO��6JG�OGPW�UJQYP�KP�VJG�
RKEVWTG�VQ�VJG�NGHV�UJQWNF�CRRGCT��� 

/CZVKOG�/CKP�/GPW�(ZRNCKPGF 

���5VCVWU��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�5WOOCT[�HWPEVKQP���6JG�5WOOCT[�HWPEVKQP�
CNNQYU�VJG�WUGT�VQ�OQPKVQT�EWTTGPV�RJCUKPI� 

���&QPVTQNNGT��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�RJCUKPI�VKOKPIU�QRVKQPU��� 

���$FOKPKUVTCVKQP��KU�OQUV�EQOOQPN[�WUGF�VQ�NQCF�CPF�TG-NQCF�RTG-EQPÒIWTGF�FCVCDCUG�ÒNGU� 

1PEG�VKOKPIU�CTG�EQPÒIWTGF��UCHGV[�RGTUQPPGN�UJQWNF�FTKXG�VJTQWIJ�VJG�YQTM�\QPG�
VQ�GPUWTG�RTQRGT�VTCÕE�ÓQY��ØP�CFFKVKQP��QDUGTXCVKQP�QH�VTCÕE�ÓQY�KU�UWIIGUVGF�VQ�
TGXGCN�CP[�PGEGUUCT[�VKOKPI�EJCPIGU� 

5QOG�TQYU�UJQY�FGEKOCNU��1P�VJQUG�TQYU��GPVGT�C�È�É�HQT�VJG�FGEKOCN�EQNWOP��)QT�GZCORNG��
KH�VJG�NKPG�PGGFU�VQ�UJQY���UGEQPFU��RWV�KP����CPF�RTGUU�Å(PVGTÆ���6JG�EQNWOP�UJQWNF�FKURNC[�
Å���Æ��6JG�4GF&NT�NKPG�ECP�DG�UGV�WR�VQ�C�OCZKOWO�QH����UGEQPFU�CPF�KU�FGVGTOKPGF�D[�VJG�
NGPIVJ�QH�VJG�YQTM�\QPG��6JKU�VKOKPI�UGVVKPI�KU�V[RKECNN[�RTQXKFGF�D[�VJG�IQXGTPKPI�CIGPE[� 

��������9CTPKPI��ØH�VJKU�VKOG�KU�UGV�VQQ�UJQTV��VJGTG�KU�C�TKUM�QH�JGCF�QP�EQNNKUKQPU�� 

ØP�ECUGU�YJGTG�OQTG�VJCP����UGEQPFU�KU�PGGFGF��WR�VQ�CP�CFFKVKQPCN�����UGEQPFU�ECP�DG�CFF�
GF�D[�CTTQYKPI�FQYP�VQ�VJG��4GF&NT�NKPG��6JG�VKOG�EQPÒIWTGF�KP�VJKU�NKPG�YKNN�DG�KP�CFFKVKQP�VQ�
VJG�4GF&NT�VKOG�UGVVKPI��1P�VJG�KPUKFG�FQQT�QH�VJG�/CUVGT�ECDKPGV��C�TGF�ENGCTCPEG�VKOKPI�GUVK�
OCVKQP�EJCTV�KU�RTQXKFGF�CU�IGPGTCN�IWKFG�QP�JQY�VQ�FGVGTOKPG�TGF�ENGCTCPEG�VKOG���1/,&�
5KIPCN�KU�PQV�TGURQPUKDNG�HQT�VJGUG�VKOGU��UQ�RNGCUG�EJGEM�YKVJ�[QWT�NQECN�VTCÕE�GPIKPGGT�RTKQT�
VQ�FGRNQ[KPI�VJG�VTCKNGTU� 

ØP�VJG�RJCUG�VKOKPI�UGEVKQP��RC[�CVVGP�
VKQP�QPN[�VQ�VJG�EQNWOPU�VJCV�EQTTGURQPF�
YKVJ�VJG�RJCUGU�YJKEJ�YKNN�DG�TWPPKPI��
%[�FGHCWNV��VJG�EQPVTQNNGT�KU�NQCFGF�YKVJ�
VJG��6�2�FCVCDCUG�UQ�VJG�QPN[�EJCPIGU�
YQWNF�QEEWT�KP�EQNWOPU���	����$TTQY�
FQYP�VQ�VJG�NKPG�CPF�EQNWOP�YJKEJ�PGGF�
VQ�DG�CFLWUVGF�CPF�GPVGT�VJG�CFLWUVGF�
VKOG�CU�OGCUWTGF�KP�UGEQPFU��ØV�KU�TGE�
QOOGPFGF�VQ�IQ�PQ�NQYGT�VJCP�����UGE�
QPFU�VQ�CNNQY�HQT�TCFKQ�EQOOWPKECVKQP�
NCVGPE[� 

5GVVKPI�2JCUKPI 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

6Q�WUG�FGVGEVKQP�HQT�ITGGP�VKOG�GZVGPUKQP��C�2CUUCIG�CPF�/CZ��VKOG�YKNN�PGGF�VQ�DG�CFFGF�
WPFGT�2JCUG�6KOKPIU� 

 /KP*TP��VJG�OKPKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

 2CUUCIG��VJG�COQWPV�KP�UGEQPFU�CFFGF�RGT�XGJKENG�FGVGEVGF 

 /CZ���VJG�OCZKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

5KPEG�2CUUCIG�KU�VJG�COQWPV�QH�VKOG�VJG�EQPVTQNNGT�YKNN�CFF�HQT�GCEJ�XGJKENG�VJCV�KU�FGVGEVGF��KV�KU�
TGEQOOGPFGF�VQ UVCTV�D[�UGVVKPI�RCUUCIG�VKOG�CV���UGEQPFU��'QKPI�UQ�YKNN�CFF�CP�CFFKVKQPCN���UGE�
QPFU�VQ�VJG�/KP*TP�VKOG�HQT�GCEJ�XGJKENG�FGVGEVGF��/CZ��KU�VJG�OCZKOWO�COQWPV�QH�ITGGP�VKOG�
CNNQYGF�HQT�C�RJCUG�� 

6Q�WUG�FGVGEVKQP�HQT�CEVWCVKQP��VJG�/KP�8GJ�4EN�UGVVKPIU�YKNN�PGGF�VQ�DG�TGOQXGF�KP�Å2JCUG�
1RVKQPUÆ��$TTQY�FQYP�VQ�VJG�/KP�8GJ�4EN�NKPG�HQT�VJG�CEVWCVGF�RJCUG�CPF�RTGUU�VJG�È-É�DWV�
VQP��4GRGCV�VJKU�HQT�CP[�QVJGT�RJCUG�PGGFKPI�VQ�DG�CEVWCVGF� 2CUUCIG�CPF�/CZ��YKNN�UVKNN�CR�
RN[�YKVJ�VJKU�UGVWR��� 

5QOG�UEGPCTKQU�ECNN�HQT�VJG�UKIPCNU�VQ�TGUV�KP�TGF���6Q�GPCDNG�VJKU�HGCVWTG��CTTQY�FQYP�VQ�VJG�
TGF�TGUV�NKPG�KP�Å2JCUG�1RVKQPUÆ�CPF�GPCDNG�KV�HQT�CNN�RJCUGU�� 

(PCDNKPI�'GVGEVKQP 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

%CVVGT[�XQNVCIG�ECP�DG�OQPKVQTGF�XKC�VJG�
7*5�UQNCT�EJCTIG�EQPVTQNNGT���&WTTGPV�DCV�
VGT[�XQNVCIG�ECP�DG�XKGYGF�D[�WUKPI�VJG�
VYQ�DWVVQPU�QP�VJG�NGHV�UKFG�QH�VJG�FKURNC[�
CPF�VQIINKPI�VQ�����ØV�UJQWNF�TGCF�CTQWPF�
��8'&�QP�CXGTCIG�CPF�CDQXG���8'&�YJGP�
HWNN[�EJCTIGF��6QIINKPI�VQ�VJG�����%CVVGT[�
&JCTIG�&WTTGPV��UJQYU�JQY�OWEJ�UQNCT�KU�
DGKPI�WUGF�VQ�EJCTIG�VJG�DCVVGTKGU������28�
8QNVCIG��UJQYU�VJG�VQVCN�UQNCT�QWVRWV��ØH�
VJG�UQNCT�RCPGN�KU�JCXKPI�KUUWGU�MGGRKPI�
VJG�DCVVGTKGU�EJCTIGF��ENGCP�VJG�RCPGN�CPF�
CFLWUV�VJG�CPING�VQ�OCZKOK\G�UWP�GZRQ�
UWTG� 

6JG�7*5�JCU�C�EQORWVGT�KPUKFG�YJKEJ�CNNQYU�KV�VQ�IKXG�VJG�DCVVGTKGU�CU�OWEJ�EJCTIG�CU�
PGGFGF�VQ�OCKPVCKP�VJG�FGUKTGF�XQNVCIG��4GHGT�VQ�VJG�NCDGN�QP�VJG�HTQPV�QH�VJG�7*5�HQT�OQTG�
KPHQTOCVKQP�QP�.('�KPFKECVKQP���� 

/QPKVQTKPI�8QNVCIG 

37Ø&-�56$46�*7Ø'(��/CKPVGPCPEG 



 

�� 

/CKPVGPCPEG 

%CVVGTKGU�UJQWNF�CNYC[U�DG�MGRV�HWNN[�EJCTIGF�VQ�GPUWTG�OCZKOWO�DCVVGT[�NKHG��9JGP�VJG�
VTCKNGTU�CTG�FGRNQ[GF��VJG�XQNVCIG�UJQWNF�PGXGT�FTQR�DGNQY����XQNVU���)CKNWTG�VQ�OCKPVCKP�
RTQRGT�XQNVCIG�YKNN�TGUWNV�KP�RQYGT�KUUWGU�� 

6JG�EJCTV�DGNQY�UJQYU�VJG�TGEQOOGPFGF�EJCTIG�VKOG�HQT�VJG�DCVVGT[�DCPM�VQ�TGVWTP�VQ�
�����ECRCEKV[� 

.QPI�%CVVGT[�.KHG 

ØV�KU�XGT[�KORQTVCPV�VQ�MGGR�VJG�DCVVGTKGU�EJCTIGF���ØH�VJG�
UQNCT�RCPGN�KU�PQV�MGGRKPI�VJG�DCVVGTKGU�EJCTIGF��C�IGPGT�
CVQT�QT�QVJGT�CWZKNKCT[�UQWTEG�QH����$&�RQYGT�YKNN�DG�TG�
SWKTGF�VQ�TG-EJCTIG�VJGO��6JGTG�KU�C�2QYGT/CZ�EJCTIG�
EQPXGTVGT�QP�VJG�UKFG�QH�VJG�ECDKPGV�YJKEJ�ECP�DG�RNWIIGF�
KP�VQ�VJG�FGUKTGF�RQYGT�UQWTEG��6JKU�EJCTIGU�VJG�DCVVGTKGU�
KP�VCPFGO�YKVJ�VJG�UQNCT�RCPGN��6JGTG�KU�C�ÓCRRGT�XCNXG�KP�
VJG�DQVVQO�QH�VJG�ECDKPGV�VQ�RWNN�VJG�EQTF�VJTQWIJ�YJKEJ�
CNNQYU�VJG�ECDKPGV�FQQT�VQ�DG�ENQUGF�CPF�NQEMGF�GXGP�
YJGP�VJG�FGXKEG�KU�RNWIIGF�KP�VQ�CWZKNKCT[�RQYGT� 

9JGP�UVQTKPI�VJG�VTCKNGTU��TGIWNCTN[�EJGEM�VJG�DCVVGT[�NGX�
GNU�VQ�GPUWTG�VJG[�UVC[�HWNN[�EJCTIGF��ØH�VJG[�CTG�KPFQQTU��
VJG�DCVVGT[�EJCTIGT�UJQWNF�DG�RNWIIGF�KP�CV�CNN�VKOGU��ØH�
VJG[�CTG�QWVFQQTU��FGRNQ[�VJG�UQNCT�RCPGN�UQWVJYCTF�VQ�
GPUWTG�QRVKOCN�UWPNKIJV��.GCXKPI�VJG�DCVVGTKGU�YKVJ�\GTQ�
EJCTIG�HQT�CP�GZVGPFGF�RGTKQF�QH�VKOG��YKNN�ECWUG�RGTOC�
PGPV�FCOCIG�VQ�VJG�DCVVGTKGU� 

/CKPVCKPKPI�8QNVCIG 



Pop-Up LD
QPNW-234-2070

The Pop-Up LD is designed to control a single lane closure, but it is capable of far more.  The 9' arm meets MUTCD requirements.  
Two, 3 section signal heads with 12” RYG  that comply with ITE standards, can quickly be in positions mandated by the MUTCD at 
the mere push of a button.  Because the footprint is only 6’ wide (the narrowest in the industry), it can fit almost anywhere.  The LD 
features the Intelight 2070 ATC Controller running MAXTIME software. The custom radio system allows wireless communication 
between OMJC Pop-Up units along with complex phasing ability.  The LD comes standard with a 385 watt solar panel (adjustable on 
2 axes) and 440-660Ah of AGM batteries. 

1 PERSON, 1 MINUTE

6’ WIDE - 
NARROWEST 
IN THE INDUSTRYDEPLOY IN 1 MINUTE, UTILIZING ONLY 

1 PERSON

BATTERY CHARGED BY SOLAR 
OR CONNECT TO EXISTING 

INFRASTRUCTURE

180º SIGNAL ROTATION STANDARD CAN FIT
ALMOST
ANYWHERE

HYDRAULIC LIFT MECHANISM

DUAL POWER

MAXIMUM VISIBILITY

A TRUSTED ALTERNATIVE 
TO THE “FLAGGER”



Pop-Up LD •  STANDARD FEATURES
DEPLOYMENT

Vertical | Hydraulic with remote pendant

Horizontal | Manual slide out

ARM EXTENSION

9'

SIGNAL HEADS

3 section overhead

3 section side of mast

12" RYG LED's, ITE compliant

180º rotation

TRAFFIC CONTROL EQUIPMENT

Intelight 2070 ATC with MAXTIME software

Actuated 8 phase, dual ring, with pedestrian movements

Encrypted wireless connection between master and secondaries

EDI real time conflict monitor

DETECTION

  Microwave

  Video

  Loop

ADDITIONAL ADD-ONS

  Pedestrian signalization

  Auto-start generator for on-board ancillary power

  Work zone lighting

  Countdown timer

PREEMPTION

  Audible

  Strobe

  GPS

COORDINATION

  GPS time based

REMOTE MANAGEMENT & ALERTING

  Cellular wireless router (Verizon, AT&T, or Sprint Certified Device)

WIRELESS MANUAL CONTROL

  Push button control with long range antenna (pilot car remote)

SPECIFICATIONS

Pop-Up LD • ADDITIONAL OPTIONS

CHASSIS LENGTH 112.0” (removable hitch adds 56” for 168” total)

CHASSIS WIDTH 72.0”  (narrowest in the industry)

TRAVEL HEIGHT 114.0” w/ solar

STANDARD WEIGHT 2,700lbs.

CLEARANCE (UNDER ARM) 17’ (meets MUTCD requirements)

BATTERIES 440-660 Ah of AGM batteries, no-spill, no-maintenance

SOLAR (1) - 385 watt solar panel, adjustable on 2 axes

KNOCKDOWN AVAILABILITY (EMERGENCY POLE REPLACEMENT)

  Wireless Knockdown Kit (AC to DC from existing infrastructure)

  Wired Knockdown Kit (AC to DC from existing infrastructure)

CHARGING SOURCE

DC | MPPT solar charge controller

AC | 120V plug-in charger
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Pop-Up LD
QPNW-234-2070
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6JCPM�[QW�HQT�EJQQUKPI�VQ�FGRNQ[�VJG�OQUV�XGTUCVKNG�CPF�FGRGPFCDNG�RQTVCDNG�VTCÕE�UKIPCNU�
QP�VJG�OCTMGV��9G�MPQY�[QW�YKNN�CRRTGEKCVG�JQY�UCHG��CPF�UKORNG�KV�KU�VQ�FGRNQ[�QWT�U[UVGO��
6JKU�IWKFG�KU�KPVGPFGF�VQ�JGNR�[QW�PCXKICVG�VJG�ÒTUV�EQWRNG�QH�FGRNQ[OGPVU�YKVJ�[QWT�2QR-7R�
.KIJV�'WV[�2QTVCDNG�6TCÕE�5KIPCNU� 
 
2TQITCOOKPI�XKFGQU�CPF�QVJGT�JGNRHWN�FQEWOGPVU�CTG�PQY�CXCKNCDNG�QP�QWT�HTGG�$RR�HQT�GK�
VJGT�$PFTQKF�QT�K2JQPG��5KORN[�XKUKV�VJG�OCTMGVRNCEG�QP�[QWT�$PFTQKF�QT�$RRNG�FGXKEG��CPF�
UGCTEJ�È1/,&�5KIPCNÉ��6JG�1/,&�5KIPCN�CRR�KU�LWUV�QPG�OQTG�YC[�VJCV�YG�CTG�RTQXKFKPI�[QW�
YKVJ�UWRGTKQT�UWRRQTV� 
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&JGEM�VQ�OCMG�UWTG�CNN�UCHGV[�RKPU�CPF�RCF�NQEMU�CTG�NQEMGF�KP�RNCEG��VJG�UQNCT�RCPGN�KU�KP�VJG�
VQYKPI�RQUKVKQP�CPF�VJG�VKTG�CKT�RTGUUWTG�KU�KP�VJG���-��RUK�TCPIG� 

9G�JKIJN[�TGEQOOGPF�[QW�UGVWR�CPF�TWP�VJG�VTCKNGTU�KP�[QWT�
[CTF�RTKQT�VQ�VCMKPI�VJGO�VQ�VJG�LQD�UKVG�VQ�GPUWTG�GXGT[VJKPI�
KU�YQTMKPI�RTQRGTN[� 

$NUQ��OCMG�UWTG�VQ�VCMG�[QWT�1/,&�VCDNGV�YKVJ�[QW�KPECUG�CF�
LWUVOGPVU�PGGF�VQ�DG�OCFG�VQ�VJG�TCFKQÆU�YJKNG�QP�UKVG� 

��'$;5�%()14(�;17�*(6�61�6+(�,1%�5Ø6( 

&JGEM�[QWT�DCVVGT[�XQNVCIG�NGXGNU�VQ�GP�
UWTG�VJG�DCVVGT[�DCPM�KU�HWNN[�EJCTIGF��
)QT�DGUV�TGUWNVU�VJG�XQNVCIG�NGXGNU�
UJQWNF�DG����VQ�����8'&�� 

1P�VJG�7*5��RKEVWTGF�VQ�VJG�TKIJV��UGV�
VJG�OQFG�VQ���CU�UJQYP��7UG�VJG�DWV�
VQPU�QP�VJG�NGHV�QH�VJG�UETGGP�VQ�VQIING�
FQYP��'(&4��QT�WR��Ø0&4�� 
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6CDNG�QH�&QPVGPVU 

6TCKNGT�ØPHQ 
4QVCVG�VJG�1WVTKIIGTU � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
.GXGNKPI�%WDDNG � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'GVGEVQTU 
� �������Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 2QYGTKPI�VJG�4CFKQ�%QCTF 

/QWPVKPI�'GVGEVQT � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
6GUVKPI�'GVGEVQT � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'CVCDCUG�&QPÒIWTCVKQP 
&/7�&QPÒIWTCVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

�� ������������������Ì��ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�/CZVKOG�/CKP�/GPW�(ZRNCKPGF 
5GVVKPI�455Ø�HQT�4CFKQU �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

5GVVKPI�2JCUKPI �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
(PCDNKPI�'GVGEVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

/CKPVGPCPEG 
/QPKVQTKPI�8QNVCIG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
.QPI�%CVVGT[�.KHG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
/CKPVCKPKPI�8QNVCIG �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

'GRNQ[KPI 
$FLWUVKPI�VJG�5KIPCN�+GCF � �����Ì�ÌÌÌÌÌÌ���ÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

4CKUKPI�6JG�/CUV�$TO � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

$PVGPPC�ØPHQTOCVKQP � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

1RGPKPI�VJG�+[FTCWNKE�2WOR�.KF � �������������������ÌÌÌÌÌÌÌÌÌÌ���ÌÌÌÌ�ÌÌ� 

$FLWUVKPI�5QNCT�2CPGN � Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 

4CFKQ�5GVWR 

4CFKQ�&QPÒIWTCVKQP �� Ì�Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� 
5GVVKPI�5KIPCN�&JCPPGNU ����Ì�ÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌÌ�ÌÌ� �� 
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37Ø&-�56$46�*7Ø'(��6TCKNGT�ØPHQ 

1PEG�VJG�VTCKNGT�KU�KP�RNCEG��CFLWUV�GCEJ�LCEM�FQYPYCTF�D[�
RWNNKPI�VJG�TGNGCUG�RKP�VQ�DGIKP�VJG�NGXGNKPI�RTQEGUU��4QVCVG�
GCEJ�LCEM�JCPFNG��NQECVGF�CV�VJG�VQR�QH�VJG�LCEM��ENQEMYKUG� 

4QVCVG�6JG�1WVTKIIGTU 

6JGTG�KU�C�NGXGNKPI�DWDDNG�KP�VJG�OKFFNG�QH�VJG�
VTCKNGT�EJCUUKU�VQ�CUUKUV�KP�VJG�NGXGNKPI�RTQEGUU��%G�
UWTG�VJG�DWDDNG�TGUVU�KP�VJG�OKFFNG�QH�VJG�EKTENG�
DGHQTG�EQPVKPWKPI� 

.GXGNKPI�%WDDNG 
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1RGP�VJG�VTCKNGT�ECDKPGV�CPF�VQIING�VJG�VQR�UYKVEJ�QP�VJG�TCFKQ�DQCTF��NCDGNGF���8�RQYGT��KPVQ�
VJG�QP�RQUKVKQP�CU�RKEVWTGF�DGNQY��6JG�TGF�NKIJVU�QP�VJG�UKIPCN�JGCFU�UJQWNF�DG�ÓCUJKPI� 

2QYGTKPI�VJG�4CFKQ�%QCTF 

/CUVGT� 5GEQPFCT[� 

/QWPVKPI�'GVGEVQTU 

6JG�FGVGEVQT�ECP�DG�TGCEJGF�YJGP�VJG�OCUV�CTO�KU�FGRNQ[GF�D[�WUKPI�VJG�UVGRU�OQWPVGF�QP�
VJG�VTCKNGT�QT�D[�WUKPI�C�DQQO�VTWEM�� 

ØH�XGJKENG�FGVGEVKQP�KU�DGKPI�WUGF��KPUVCNN�VJG�FGVGEVQT�QPVQ�VJG�WRRGT�
OCUV�CTO��NQECVGF�CDQWV�JCNHYC[�FQYP�VJG�FTKXGTÆU�UKFG�QH�VJG�VTCKNGT��
9KVJ�VJG�FGVGEVQT�KP�JCPF��UNKFG�VJG�DTCEMGV�KPVQ�RNCEG��KPUGTV�VJG�UCHG�
V[�RKP��CPF�EQPPGEV�VJG�RNWI��6JG�HTQPV�QH�VJG�FGVGEVQT�PGGFU�VQ�DG�
HCEKPI�VJG�UVQR�DCT�HQT�PQTOCN�QRGTCVKQP�CPF�OC[�PGGF�VQ�DG�CFLWUV�
GF�CHVGT�VJG�OCUV�CTO�KU�TCKUGF��2NGCUG�PQVG��ØV�KU�GCUKGT�VQ�CFLWUV�VJG�
FGVGEVQT�QPEG�VJG�VTCKNGT�KU�FGRNQ[GF�KH�VJG�CFLWUVKPI�UETGYU�CTG�NGHV�
UNKIJVN[�NQQUGPGF�� 

6GUVKPI�6JG�'GVGEVQT 
$HVGT�KPUVCNNKPI�VJG�FGVGEVQT��KV�KU�KORQTVCPV�VQ�VGUV�VQ�OCMG�UWTG�VJG�TCFKQ�TGEGKXGU�VJG�FGVGE�
VKQP�ECNN�UWEEGUUHWNN[��2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF��RKEVWTGF�
DGNQY�KP�TGF���1RGP�VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�FGVGEVQT�CTGC��6JG�ÒTUV�KPRWV�RKP�
UJQWNF�FKURNC[�VJG�UCOG�PWODGT�CU�VJG�FGUKTGF�RJCUG�VQ�ECNN�YJGP�C�FGVGEVKQP�QEEWTU��)QT�
GZCORNG��KH�VJG�FGVGEVQT�KU�UGVWR�VQ�ECNN�HQT�RJCUG����VJGP�VJG�KPRWV�RKP�UJQWNF�CNUQ�DG�UGV�VQ�
���)TQO�VJG�UCOG�UETGGP��CP�Æ:Æ�QT�Å6TWGÆ�UJQWNF�CRRGCT�KP�VJG�ECNN�EQNWOP�YJGP�VJG�FGVGEVQT�
RWVU�KP�C�ECNN��6Q�VGUV�HWPEVKQPCNKV[��UKORN[�YCXG�CP�QDLGEV�KP�VJG�FGVGEVKQP�\QPG� 

37Ø&-�56$46�*7Ø'(��'GVGEVQTU 
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37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 

*Q�VQ�VJG�UKIPCN�JGCF�CV�VJG�HTQPV�QH�VJG�VTCKNGT�CPF�TGOQXG�VJG�UCHGV[�RKP�QP�VJG�JQTK\QPVCN�
CTO��/CPWCNN[�UNKFG�QWV�VJG�CTO�GZVGPUKQP�CPF�TGKPUVCNN�VJG�UCHGV[�RKP�VQ�NQEM�VJG�CTO�KPVQ�
RQUKVKQP��0GZV�NQQUGP�VJG�CFLWUVCDNG�JCPFNG�PGCT�VJG�RKXQV�RQKPV�CPF�RNCEG�VJG�UKIPCN�JGCF�
KPVQ�VJG�JQTK\QPVCN�RQUKVKQP�YKVJ�VJG�.('U�HCEKPI�VJG�ITQWPF��HQT�V[RKECN�KPUVCNNCVKQPU��CPF�TG�
VKIJVGP�VJG�JCPFNG� 

$FLWUVKPI�VJG�5KIPCN�+GCF 

&JGEM�VJG�NQYGT�UKIPCN�JGCF�VQ�OCMG�UWTG�
KV�KU�KP�VJG�JQTK\QPVCN�RQUKVKQP�YKVJ�.('ÆU�
HCEKPI�VJG�ITQWPF� 

 

ØPUVCNN�XKUQTU�D[�NQQUGPKPI�VJG�UETGYU�
CTQWPF�VJG�KPFKXKFWCN�.('ÆU�CPF�UNKFKPI�VJG�
XKUQT�KPVQ�RNCEG��6KIJVGP�UETGYU�VQ�UGEWTG� 
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37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 

1PEG�VJG�QRGTCVQT�JCU�GUVCDNKUJGF�C�UCHG�NQECVKQP�HQT�FGRNQ[OGPV�
�ENGCT�QH�VJG�QXGTJGCF�CTO�UYKPI�\QPG��RTGUU�CPF�JQNF�VJG�WR�DWV�
VQP�WPVKN�VJG�CWVQ�UCHGV[�NQEM�DCT�FTQRU�KPVQ�RNCEG�CV�VJG�VQR�QH�VJG�
E[NKPFGT��0QY�VJCV�VJG�VTCKNGT�KU�HWNN[�FGRNQ[GF ��RTGUU�VJG�FQYP�
DWVVQP�VQ�UGEWTG�VJG�CWVQ�UCHGV[�NQEM�DCT�� 

4CKUKPI�VJG�/CUV�$TO 

7PNQEM�VJG�RWOR�NKF�NQECVGF�QP�VJG�RCUUGPIGTÆU�UKFG�HTQPV�EQTPGT��.KHV�WR�VJG�NKF�CPF�VCMG�
QWV�VJG�JCPF�JGNF�RGPFCPV� 

1RGPKPI�VJG�+[FTCWNKE�2WOR�.KF 
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37Ø&-�56$46�*7Ø'(��'GRNQ[KPI 

6Q�OCZKOK\G�UWP�GZRQUWTG��RQUKVKQP�
VJG�UQNCT�RCPGNU�UQWVJYCTF�WVKNK\KPI�
DQVJ�VJG�JQTK\QPVCN�CPF�XGTVKECN�CFLWUV�
OGPVU��ØV�KU�TGEQOOGPFGF�VJG�RCPGN�DG�
VKNVGF���q�HTQO�VJG�JQTK\QPVCN�RQUKVKQP�
UQWVJYCTF�KP�VJG�UWOOGT��/CTEJ����VQ�
5GRV�������CPF���q�HTQO�VJG�JQTK\QPVCN�
RQUKVKQP�UQWVJYCTF�KP�VJG�YKPVGT��5GRV��
���VQ�/CTEJ����� 

$FLWUVKPI�5QNCT�2CPGN 

$PVGPPC�ØPHQTOCVKQP 
ØV�KU�KORQTVCPV�VQ�DG�UWTG�VJG�CPVGPPC�KU�RQKPVKPI�FKTGEVN[�
CV�VJG�/CUVGT�VTCKNGT�YJGP�VJG�OCUV�CTO�KU�HWNN[�FGRNQ[GF��
6JKU�YKNN�GPUWTG�UWEEGUUHWN�EQOOWPKECVKQP�CPF�OKPKOK\G�
VJG�EJCPEG�QH�TCFKQ�EQOOWPKECVKQP�KUUWGU� 



 

�� 

5GVVKPI�5KIPCN�&JCPPGNU 
2NWI�VJG�JCPFJGNF�FGXKEG�KPVQ�VJG�,��RQTV�QP�VJG�TCFKQ�DQCTF��RKEVWTGF�KP�TGF�DGNQY���1RGP�
VJG�YKTGNGUU�RTQITCO�CPF�IQ�VQ�VJG�UKIPCNU�CTGC��5GV�VJG�EJCPPGN�HQT�NKIJVU�������	����6JG�
EJCPPGN�HQT�GCEJ�NKIJV�UJQWNF�OCVEJ�VJG�FGUKTGF�RJCUG�QP�YJKEJ�VJG�UKIPCNU�UJQWNF�TWP��5GV�
VJG�HCWNV�OQFG�CU�FGUKTGF��V[RKECNN[��GKVJGT�ÓCUJKPI�TGF�QT�[GNNQY�YJGP�VJGTG�KU�CP�KUUWG�� 

)QT�VYQ�UKIPCN�JGCFU�QP�VJG�UCOG�VTCKNGT�VQ�DG�TWPPKPI�FK×GTGPV�RJCUGU��EJCPPGNU�HQT�NKIJVU�
������	���PGGF�VQ�DG�EQPÒIWTGF�HQT�VJG�QXGTJGCF�UKIPCN�� 

)KTUV��IQ�KPVQ�VJG�TCFKQ�EQPÒIWTCVKQP�CTGC�CPF�UGV�VJG�JQR�EJCPPGN��6JKU�YKNN�PGGF�VQ�DG�VJG�
UCOG�PWODGT�QP�CNN�TCFKQU�KP�VJG�UGVWR��ØH�VJGTG�CTG�EQOOWPKECVKQP�KUUWGU�QP�VJG�LQD�UKVG��
VT[�EJCPIKPI�VJG�JQR�EJCPPGN��VJKU�YKNN�PGGF�VQ�DG�FQPG�QP�CNN�TCFKQU��CU�VJG�CVOQURJGTG�
OC[�DG�C×GEVKPI�VJG�TCFKQ�UKIPCN��0GZV��UGV�VJG�6:�2QYGT��6JG�6:�2QYGT�KPFKECVGU�VJG�VTCPU�
OKUUKQP�RQYGT�IKXGP�VQ�VJG�TCFKQ�UKIPCN��ØV�KU�TGEQOOGPFGF�VQ�MGGR�VJG�6:�2QYGT�UGVVKPI�CV�
����O9� 

4CFKQ�&QPÒIWTCVKQP 

.CUVN[��QP�VJG�/CUVGT�TCFKQ��IQ�VQ�VJG�UVCVWU�CTGC���6JGTG�UJQWNF�DG�C�RGGT�Ø'�NKUVGF�HQT�GCEJ�
5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJGTG�KU�PQ�RGGT�Ø'�QT�VJG�RGGT�Ø'�JCU���
455Ø��JKV�TGOQXG�CPF�UGCTEJ��ØH�VJG�5GEQPFCT[�VTCKNGT�KU�EQOOWPKECVKPI�EQTTGEVN[��VJG�RGGT�Ø'�
UJQWNF�DG�NKUVGF�YKVJ�CP�455Ø�PWODGT���6TCKNGTU�CTG�EQOOWPKECVKPI�CV�QRVKOCN�NGXGNU�YJGP�
VJG�455Ø�KU����� 

37Ø&-�56$46�*7Ø'(��4CFKQ�5GVWR 



 

�� 

6JG�&/7�WPKV��CU�UJQYP��UJQWNF�JCXG�DQVJ�UYKVEJGU�KP�VJG�
FQYP�RQUKVKQP�CPF�VJG�CRRTQRTKCVG�FCVC�MG[��NGIGPF�DGNQY��
KP�VJG�NQEMGF�XGTVKECN�RQUKVKQP��6JG�UKIPCN�NKIJVU�UJQWNF�DG�
TWPPKPI�CU�RTQITCOOGF�KH�CNN�VTCKNGT�TCFKQU�CTG�QP�CPF�EQP�
ÒIWTGF�RTQRGTN[��2NGCUG�PQVG��ØH�VJG�UKIPCN�NKIJVU�CTG�KP�ÓCUJ�
OQFG��RWUJ�VJG�TGUGV�DWVVQP�QP�VJG�&/7�WPKV�� 

&/7�&QPÒIWTCVKQP 

ØH�TCFKQU�JCXG�PQV�DGGP�EQPÒIWTGF�VQ�EQOOWPKECVG�YKVJ�GCEJ�QVJGT��
RNGCUG�EQORNGVG�VJG�4CFKQ�%QCTF�5GV�7R�UGEVKQP�QH�VJKU�IWKFG�DGHQTG�
EQPVKPWKPI� 

455Ø�PWODGTU�KPFKECVG�VJG�SWCNKV[�QH�VJG�EQOOWPKECVKQP�DG�
VYGGP�VTCKNGTU��YKVJ����DGKPI�VJG�QRVKOCN�VCTIGV��+KIJGT�455Ø�
TGCFKPIU�ECP�KPFKECVG�OKUCNKIPOGPV�QH�VJG�CPVGPPCU�QT�CPQVJ�
GT�TCFKQ�EQPÒIWTCVKQP�KUUWG��6Q�EJGEM�VJG�455Ø��RNWI�VJG�
JCPFJGNF�FGXKEG�KPVQ�VJG�/CUVGT�TCFKQ�CPF�QRGP�VJG�YKTGNGUU�
RTQITCO��*Q�VQ�VJG�TCFKQ�UVCVWU�CTGC�CPF�VJGTG�UJQWNF�DG�C�
RGGT�Ø'�NKUVGF�HQT�GCEJ�5GEQPFCT[�VTCKNGT�EQOOWPKECVKPI�YKVJ�VJG�/CUVGT��ØH�VJG�455Ø�KU����QT�
DGNQY��EJCPIGU�ECP�DG�OCFG�VQ�VJG�TCFKQ�EQPÒIWTCVKQP�VQ�KPETGCUG�VJG�UVCDKNKV[�QH�VJG�TCFKQ�
PGVYQTM� 

5GVVKPI�455Ø�)QT�4CFKQU 

1P�VJG�JCPFJGNF�FGXKEG��IQ�KPVQ�VJG�4CFKQ�&QPÒIWTC�
VKQP�CTGC�CPF�KPETGCUG�VJG�6:�2QYGT�VQ�VJG�OCZ�UGVVKPI�
QH�����O9��5GV�VJG�2CEMGV�CPF�)CWNV�6KOGQWV�VQ�VJG�
EQPÒIWTCVKQP�UJQYP�VQ�VJG�NGHV� 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

9JGP�VJG�EQPVTQNNGT�ÒTUV�RQYGTU�
QP�RTGUU�Å�Æ�VQ�GPVGT�VJG�/CZVKOG�
RTQITCO��6JG�OGPW�UJQYP�KP�VJG�
RKEVWTG�VQ�VJG�NGHV�UJQWNF�CRRGCT��� 

/CZVKOG�/CKP�/GPW�(ZRNCKPGF 

���5VCVWU��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�5WOOCT[�HWPEVKQP���6JG�5WOOCT[�HWPEVKQP�
CNNQYU�VJG�WUGT�VQ�OQPKVQT�EWTTGPV�RJCUKPI� 

���&QPVTQNNGT��KU�OQUV�EQOOQPN[�WUGF�VQ�CEEGUU�VJG�RJCUKPI�VKOKPIU�QRVKQPU��� 

���$FOKPKUVTCVKQP��KU�OQUV�EQOOQPN[�WUGF�VQ�NQCF�CPF�TG-NQCF�RTG-EQPÒIWTGF�FCVCDCUG�ÒNGU� 

1PEG�VKOKPIU�CTG�EQPÒIWTGF��UCHGV[�RGTUQPPGN�UJQWNF�FTKXG�VJTQWIJ�VJG�YQTM�\QPG�
VQ�GPUWTG�RTQRGT�VTCÕE�ÓQY��ØP�CFFKVKQP��QDUGTXCVKQP�QH�VTCÕE�ÓQY�KU�UWIIGUVGF�VQ�
TGXGCN�CP[�PGEGUUCT[�VKOKPI�EJCPIGU� 

5QOG�TQYU�UJQY�FGEKOCNU��1P�VJQUG�TQYU��GPVGT�C�È�É�HQT�VJG�FGEKOCN�EQNWOP��)QT�GZCORNG��
KH�VJG�NKPG�PGGFU�VQ�UJQY���UGEQPFU��RWV�KP����CPF�RTGUU�Å(PVGTÆ���6JG�EQNWOP�UJQWNF�FKURNC[�
Å���Æ��6JG�4GF&NT�NKPG�ECP�DG�UGV�WR�VQ�C�OCZKOWO�QH����UGEQPFU�CPF�KU�FGVGTOKPGF�D[�VJG�
NGPIVJ�QH�VJG�YQTM�\QPG��6JKU�VKOKPI�UGVVKPI�KU�V[RKECNN[�RTQXKFGF�D[�VJG�IQXGTPKPI�CIGPE[� 

��������9CTPKPI��ØH�VJKU�VKOG�KU�UGV�VQQ�UJQTV��VJGTG�KU�C�TKUM�QH�JGCF�QP�EQNNKUKQPU�� 

ØP�ECUGU�YJGTG�OQTG�VJCP����UGEQPFU�KU�PGGFGF��WR�VQ�CP�CFFKVKQPCN�����UGEQPFU�ECP�DG�CFF�
GF�D[�CTTQYKPI�FQYP�VQ�VJG��4GF&NT�NKPG��6JG�VKOG�EQPÒIWTGF�KP�VJKU�NKPG�YKNN�DG�KP�CFFKVKQP�VQ�
VJG�4GF&NT�VKOG�UGVVKPI��1P�VJG�KPUKFG�FQQT�QH�VJG�/CUVGT�ECDKPGV��C�TGF�ENGCTCPEG�VKOKPI�GUVK�
OCVKQP�EJCTV�KU�RTQXKFGF�CU�IGPGTCN�IWKFG�QP�JQY�VQ�FGVGTOKPG�TGF�ENGCTCPEG�VKOG���1/,&�
5KIPCN�KU�PQV�TGURQPUKDNG�HQT�VJGUG�VKOGU��UQ�RNGCUG�EJGEM�YKVJ�[QWT�NQECN�VTCÕE�GPIKPGGT�RTKQT�
VQ�FGRNQ[KPI�VJG�VTCKNGTU� 

ØP�VJG�RJCUG�VKOKPI�UGEVKQP��RC[�CVVGP�
VKQP�QPN[�VQ�VJG�EQNWOPU�VJCV�EQTTGURQPF�
YKVJ�VJG�RJCUGU�YJKEJ�YKNN�DG�TWPPKPI��
%[�FGHCWNV��VJG�EQPVTQNNGT�KU�NQCFGF�YKVJ�
VJG��6�2�FCVCDCUG�UQ�VJG�QPN[�EJCPIGU�
YQWNF�QEEWT�KP�EQNWOPU���	����$TTQY�
FQYP�VQ�VJG�NKPG�CPF�EQNWOP�YJKEJ�PGGF�
VQ�DG�CFLWUVGF�CPF�GPVGT�VJG�CFLWUVGF�
VKOG�CU�OGCUWTGF�KP�UGEQPFU��ØV�KU�TGE�
QOOGPFGF�VQ�IQ�PQ�NQYGT�VJCP�����UGE�
QPFU�VQ�CNNQY�HQT�TCFKQ�EQOOWPKECVKQP�
NCVGPE[� 

5GVVKPI�2JCUKPI 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

6Q�WUG�FGVGEVKQP�HQT�ITGGP�VKOG�GZVGPUKQP��C�2CUUCIG�CPF�/CZ��VKOG�YKNN�PGGF�VQ�DG�CFFGF�
WPFGT�2JCUG�6KOKPIU� 

 /KP*TP��VJG�OKPKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

 2CUUCIG��VJG�COQWPV�KP�UGEQPFU�CFFGF�RGT�XGJKENG�FGVGEVGF 

 /CZ���VJG�OCZKOWO�COQWPV�KP�UGEQPFU�VJG�RJCUG�YKNN�TGOCKP�ITGGP 

5KPEG�2CUUCIG�KU�VJG�COQWPV�QH�VKOG�VJG�EQPVTQNNGT�YKNN�CFF�HQT�GCEJ�XGJKENG�VJCV�KU�FGVGEVGF��KV�KU�
TGEQOOGPFGF�VQ UVCTV�D[�UGVVKPI�RCUUCIG�VKOG�CV���UGEQPFU��'QKPI�UQ�YKNN�CFF�CP�CFFKVKQPCN���UGE�
QPFU�VQ�VJG�/KP*TP�VKOG�HQT�GCEJ�XGJKENG�FGVGEVGF��/CZ��KU�VJG�OCZKOWO�COQWPV�QH�ITGGP�VKOG�
CNNQYGF�HQT�C�RJCUG�� 

6Q�WUG�FGVGEVKQP�HQT�CEVWCVKQP��VJG�/KP�8GJ�4EN�UGVVKPIU�YKNN�PGGF�VQ�DG�TGOQXGF�KP�Å2JCUG�
1RVKQPUÆ��$TTQY�FQYP�VQ�VJG�/KP�8GJ�4EN�NKPG�HQT�VJG�CEVWCVGF�RJCUG�CPF�RTGUU�VJG�È-É�DWV�
VQP��4GRGCV�VJKU�HQT�CP[�QVJGT�RJCUG�PGGFKPI�VQ�DG�CEVWCVGF� 2CUUCIG�CPF�/CZ��YKNN�UVKNN�CR�
RN[�YKVJ�VJKU�UGVWR��� 

5QOG�UEGPCTKQU�ECNN�HQT�VJG�UKIPCNU�VQ�TGUV�KP�TGF���6Q�GPCDNG�VJKU�HGCVWTG��CTTQY�FQYP�VQ�VJG�
TGF�TGUV�NKPG�KP�Å2JCUG�1RVKQPUÆ�CPF�GPCDNG�KV�HQT�CNN�RJCUGU�� 

(PCDNKPI�'GVGEVKQP 

37Ø&-�56$46�*7Ø'(��&QPÒIWTCVKQP 



 

�� 

%CVVGT[�XQNVCIG�ECP�DG�OQPKVQTGF�XKC�VJG�
7*5�UQNCT�EJCTIG�EQPVTQNNGT���&WTTGPV�DCV�
VGT[�XQNVCIG�ECP�DG�XKGYGF�D[�WUKPI�VJG�
VYQ�DWVVQPU�QP�VJG�NGHV�UKFG�QH�VJG�FKURNC[�
CPF�VQIINKPI�VQ�����ØV�UJQWNF�TGCF�CTQWPF�
��8'&�QP�CXGTCIG�CPF�CDQXG���8'&�YJGP�
HWNN[�EJCTIGF��6QIINKPI�VQ�VJG�����%CVVGT[�
&JCTIG�&WTTGPV��UJQYU�JQY�OWEJ�UQNCT�KU�
DGKPI�WUGF�VQ�EJCTIG�VJG�DCVVGTKGU������28�
8QNVCIG��UJQYU�VJG�VQVCN�UQNCT�QWVRWV��ØH�
VJG�UQNCT�RCPGN�KU�JCXKPI�KUUWGU�MGGRKPI�
VJG�DCVVGTKGU�EJCTIGF��ENGCP�VJG�RCPGN�CPF�
CFLWUV�VJG�CPING�VQ�OCZKOK\G�UWP�GZRQ�
UWTG� 

6JG�7*5�JCU�C�EQORWVGT�KPUKFG�YJKEJ�CNNQYU�KV�VQ�IKXG�VJG�DCVVGTKGU�CU�OWEJ�EJCTIG�CU�
PGGFGF�VQ�OCKPVCKP�VJG�FGUKTGF�XQNVCIG��4GHGT�VQ�VJG�NCDGN�QP�VJG�HTQPV�QH�VJG�7*5�HQT�OQTG�
KPHQTOCVKQP�QP�.('�KPFKECVKQP���� 

/QPKVQTKPI�8QNVCIG 

37Ø&-�56$46�*7Ø'(��/CKPVGPCPEG 



 

�� 

%CVVGTKGU�UJQWNF�CNYC[U�DG�MGRV�HWNN[�EJCTIGF�VQ�GPUWTG�OCZKOWO�DCVVGT[�NKHG��9JGP�VJG�
VTCKNGTU�CTG�FGRNQ[GF��VJG�XQNVCIG�UJQWNF�PGXGT�FTQR�DGNQY����XQNVU���)CKNWTG�VQ�OCKPVCKP�
RTQRGT�XQNVCIG�YKNN�TGUWNV�KP�RQYGT�KUUWGU�� 

.QPI�%CVVGT[�.KHG 

ØV�KU�XGT[�KORQTVCPV�VQ�MGGR�VJG�DCVVGTKGU�EJCTIGF���ØH�VJG�
UQNCT�RCPGN�KU�PQV�MGGRKPI�VJG�DCVVGTKGU�EJCTIGF��C�IGPGT�
CVQT�QT�QVJGT�CWZKNKCT[�UQWTEG�QH����$&�RQYGT�YKNN�DG�TG�
SWKTGF�VQ�TG-EJCTIG�VJGO��6JGTG�KU�C�2QYGT/CZ�EJCTIG�
EQPXGTVGT�QP�VJG�UKFG�QH�VJG�ECDKPGV�YJKEJ�ECP�DG�RNWIIGF�
KP�VQ�VJG�FGUKTGF�RQYGT�UQWTEG��6JKU�EJCTIGU�VJG�DCVVGTKGU�
KP�VCPFGO�YKVJ�VJG�UQNCT�RCPGN��6JGTG�KU�C�ÓCRRGT�XCNXG�KP�
VJG�DQVVQO�QH�VJG�ECDKPGV�VQ�RWNN�VJG�EQTF�VJTQWIJ�YJKEJ�
CNNQYU�VJG�ECDKPGV�FQQT�VQ�DG�ENQUGF�CPF�NQEMGF�GXGP�
YJGP�VJG�FGXKEG�KU�RNWIIGF�KP�VQ�CWZKNKCT[�RQYGT� 

9JGP�UVQTKPI�VJG�VTCKNGTU��TGIWNCTN[�EJGEM�VJG�DCVVGT[�NGX�
GNU�VQ�GPUWTG�VJG[�UVC[�HWNN[�EJCTIGF��ØH�VJG[�CTG�KPFQQTU��
VJG�DCVVGT[�EJCTIGT�UJQWNF�DG�RNWIIGF�KP�CV�CNN�VKOGU��ØH�
VJG[�CTG�QWVFQQTU��FGRNQ[�VJG�UQNCT�RCPGN�UQWVJYCTF�VQ�
GPUWTG�QRVKOCN�UWPNKIJV��.GCXKPI�VJG�DCVVGTKGU�YKVJ�\GTQ�
EJCTIG�HQT�CP�GZVGPFGF�RGTKQF�QH�VKOG��YKNN�ECWUG�RGTOC�
PGPV�FCOCIG�VQ�VJG�DCVVGTKGU� 

/CKPVCKPKPI�8QNVCIG 

37Ø&-�56$46�*7Ø'(��/CKPVGPCPEG 
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DIEDRICHS & ASSOCIATES Inc. 
5714 Nordic Drive 

Cedar Falls, Iowa 50613 
319 266-0549 
Fax 268-0634 

 

May 7, 2012 
 
OMJC Signal, Inc. 
403 Chestnut St. 
Waterloo, IA  50703 
 
Gentlemen, 
 The request to determine if the OMJC Light Duty Pop-Up is capable of maintaining its 
upright position during a 97mph wind has been completed.  The calculations were performed 
under the following assumptions: 

1) Constant 97mph wind 
2) No wind gusts 
3) Wind direction from left to right and right to left when looking at the signals 
4) The equipment has not been modified and is being used as indicated by the 

operators manual 
5) OMJC Light Duty Pop-up was in the position shown in drawings only 

 During the inspection of the geometry, the stance of the jack stands from front to back is 
41” longer than the stance from side to side.  Because of this, it was determined that the worst 
case scenario for the wind load calculation was the side to side direction. 

To perform the calculations, surface area was measured off of the drawings as well as 
the centroid of that area.  The drag coefficients used were taken from the AASHTO Standard 
Specifications for Structural Supports for Highway Signs, Luminaries, and Traffic Signals, 5th 
ed. Table 3-6. 

The results of the calculations confirm that the OMJC Light Duty Pop-Up is able to stay 
upright with a constant wind speed of 97mph.  The following pages are the calculation and the 
drawings used to determine this conclusion. 
 
Prepared by: 
Diedrichs & Associates, Inc. 
Brad Meyer, PE 
 

I hereby certify that this engineering document was prepared by me or 
under my direct personal supervision and that I am a duly licensed 
Professional Engineer under the laws of the State of Iowa. 
 

  5/7/12 
(signature)    (date) 
 

Brad Meyer 
License number: 18205 
My license renewal date is December 31, 2012 
Pages or sheets covered by this seal: 1-4



 

Mass Calculations 

Item Mass (lb) 
 

Dist to 

  

Pivot 

(in) 

Complete Unit 3175 

 

-31.95 

Total 3175   -31.95 

Wind Calculations 

Item 
Area 

(in^2) 

Drag 

(Cd) 

Dist to 
Force 

(lb)
Pivot 

(in) 

Tire 615.8 2.00 14.16 206.0

Tongue 315.0 1.70 15.98 89.6

Jacks 172.0 0.45 19.41 12.9

Frame 596.0 1.70 25.14 169.5

Jack Cylinder 65.8 0.45 39.11 

 

  

 

  

Rear Control Box 570.0 1.70 54.48 162.1

Jack Piston 25.5 0.45 60.70 

Mast Brace 231.0 1.70 71.78 65.7

Solar Panel Frame 261.0 1.70 70.48 74.2

Solar Panel Face 6195.0 1.18 80.23 

Solar Panel Edge 177.0 1.18 80.23 34.9

Solar Panel Lift 6195.0 1.18 50.81 

Vertical Mast 720.0 1.70 114.01 204.7

Lower Signal 549.5 1.20 166.09 110.3

Horizontal Mast 9.0 1.70 208.53 

Upper Signal 462.0 1.20 224.19 92.7

Total 4769.6 1.54 76.1 1232.1

    Combined  Moment -7690 in*lb Result =
  

  

Angle of Solar 0 deg 

 

Tipping 

 

 
 

   

  Moment (in*lb) 

 

  

67

 

-101428 

 

850 

    -101428 

    

    
Force 

(lb) 

Tipping 

    

Moment (in*lb) 

    206.0 2917 

    89.6 1431 

    12.9 251 

    169.5 4261 

    5.0 194 

    

      162.1 8830 

    1.9 116 

 

900 

  65.7 4715 

    74.2 5231 

  

Cg = 3175.0

0.0 0 
 

Pivot 

  34.9 2803 
 

   0.0 0 
 

OMJC Provision for 

Extra Ballast 
0.0

204.7 23342 

 110.3 18321 

    2.6 534 

    92.7 20792 

 

 

1232.1 93738 

  

Wind Speed 97

      Result = Upright 
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67 

  

  

1050 

   

   

   

   

   

  

108 

   

   

   

   

   

  

375 

   3175.0 @ 30.07 

   

   
0.0 @ 47 

   

   

 97 mph 

 

   

   



 

Mass Calculations 

Item Mass (lb) 
 

Dist to 

  

Pivot 

(in) 

Complete Unit 3175 

 

-38.80 

Total 3175   -38.80 

Wind Calculations 

Item 
Area 

(in^2) 

Drag 

(Cd) 

Dist to 
Force 

(lb)
Pivot 

(in) 

Tire 615.8 2.00 14.16 206.0

Tongue 315.0 1.70 15.98 89.6

Jacks 172.0 0.45 19.41 12.9

Frame 596.0 1.70 25.14 169.5

Jack Cylinder 65.8 0.45 39.11 

    Rear Control Box 570.0 1.70 54.48 162.1

Jack Piston 25.5 0.45 60.70 

Mast Brace 231.0 1.70 71.78 65.7

Solar Panel Frame 261.0 1.70 70.48 74.2

Solar Panel Face 6195.0 1.18 80.23 

Solar Panel Edge 177.0 1.18 80.23 34.9

Solar Panel Lift 6195.0 1.18 19.94 

Vertical Mast 720.0 1.70 114.01 204.7

Lower Signal 549.5 1.20 166.09 110.3

Horizontal Mast 9.0 1.70 208.53 

Upper Signal 462.0 1.20 224.19 92.7

Total 4769.6 1.54 76.1 1232.1

    Combined  Moment -29465 in*lb Result =

  

  

Angle of Solar 0 deg 

 

Tipping 

 
 

 

   

  Moment (in*lb) 

   

67 

 

-123203 

 

850 

    -123203 

    

    
Force 

(lb) 

Tipping 

    

Moment (in*lb) 

    206.0 2917 

    89.6 1431 

    12.9 251 

    169.5 4261 

    5.0 194 

    

      162.1 8830 

    1.9 116 

 

900 

  65.7 4715 

    74.2 5231 

  

Cg = 3175.0

0.0 0 
 

   34.9 2803 
 

   0.0 0 
 

OMJC Provision 

for Extra Ballast 
0.0 

204.7 23342 

 110.3 18321 

    2.6 534 

    92.7 20792 

  

 

1232.1 93738 

  

Wind 

Speed 97 

      Result = Upright 
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Pivot 

 

  

  

 

1050 

  

  

  

  

  

 

108 

  

  

  

  

  

 

375 

  3175.0 @ 36.93 

  

  
@ 20 

  

  

 

mph 
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