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1 Introduction

1.1 Overview

The Search and Rescue (SAR) tower is a part of the Search and Rescue laboratory (SARLab) ground station located at building 25 at the Goddard Space Flight Center (GSFC), Greenbelt MD 20771. 
It supports an international organization known as Cospas-Sarsat. Cospas-Sarsat is comprised of about 42 countries that oversees and coordinates the operation of a distress alerting system. It is headquartered in Montreal, Canada. The organization’s website’s url is:  http://cospas-sarsat.org/index.php.

The tower, with a number of antennas mounted on top of the tower, performs the transmit function and with the directionality of the antennas, it allows the SARLab to transmit a simulated or real distress beacon to a single satellite. Other antennas that are not part of this procurement allow transmission to all satellites within view of the SARLab.
The tower allows testing of a radiofrequency (RF) link to a single satellite.  The SARLab will generate the distress beacon signal, transmit it to the satellite via a fiber optic line to the equipment shelter located at the tower site, and then via RF cable to one or more of the antennas mounted on top of the tower.  Satellites that may be used are low earth orbiting satellites such as National Oceanographic and Atmospheric Administration (NOAA) weather and Cospas (Russian series of distress alerting satellites) satellites that are part of the Cospas-Sarsat system, mid earth orbiting such as the Global Positioning System (GPS) satellites, and Geosynchronous satellites like the Geosynchronous Operational Environment Satellites (GOES) series of spacecraft that are also part of the Cospas-Sarsat system.

1.2 Scope 
This specification describes the minimum operational, maintenance and performance requirements of the replacement SAR tower. In addition part of the spec is a statement of work, laying out the steps leading to installation and checkout of the tower and mounting of the antennas on top of the tower. 

The intent is to have a full and open competition for the replacement tower.  The existing tower operated for almost 5 years until a weld failure in the tilting mechanism resulted in a fall and damage to some sections of the tower.  The yagi and log periodic antennas that were on top of the tower were undamaged. Two of the yagi antennas will be replaced: they are the 121 and 243 yagi antennas which will be replaced by another 406 yagi and a 465 yagi. All antennas and associated antenna mounting hardware are GFE to this contract and are specifically listed in section 5 of this SOW.

While the existing tilting tower is a specific model and is described in section 2, the replacement tower does not have to be a tilting kind of tower, a tower of the same make or model or even manufacturer. The intent is to open up the procurement to other approaches than the existing tilting type tower.  For example, a fixed tower with a “side car” type mechanism to raise and lower the antennas will be considered.  Other proposals that accomplish the requirements and statement of work will also be considered. The goal is not to have any single point failure modes concerning any of the wire ropes that support weight.

The replacement tower shall be certified by the NASA Recertification Office according to the version of NASA Standard 8719.9 (Standard for Lifting Devices and Equipment) chapter 5 (Mobile Cranes and Derricks) that is in effect at the time of the order.
The vendor shall perform inspections of the tower on a yearly basis for a period of 5 years. A maintenance plan, as specified in section 4.1.7 shall be part of this procurement.
1.3 Document Organization

Section 2 is a brief description of the existing tower and site.

Section 3 describes the operational performance requirements.

Section 4 describes the statement of work and includes the requirements necessary to demonstrate that the DLUT will be capable of becoming operational.

Section 5 describes the government furnished equipment to this contract.

Annex A includes information on the existing tower installation. 

1.4  PDF files Incorporated into this SOW

This SOW incorporates several PDF files. They are as follows:

1. “GSFC SATAN Site Facilities Drawings.pdf” is a 5 page PDF file referenced in section 7.1.

2. “M2 Quad Band H frame dimensions.pdf” is a one page PDF file referenced in section 7.3.

3. “M2 Array Drawing.pdf” is a one page PDF file referenced in section 7.3.

1.5 References

The first four references may be of use to describe the uses of the tower/antenna system. They are available on the Cospas-Sarsat website. The url to the website is as follows:  http://www.cospas-sarsat.org/en/cospas-sarsat-documentation/cs-system-documents/tdocs.   The NASA standard is available from NASA. . Other standards are available from the cognizant organization.
	C/S T.001
	Specification for Cospas-Sarsat 406 MHz Distress Beacons

	C/S T.004
	Cospas-Sarsat LEOSAR Space Segment Commissioning Standard

	C/S T.006 
	Cospas-Sarsat Orbitography Network Specification

	C/S T.013
	Cospas-Sarsat GEOSAR Space Segment Commissioning Standard

	NASA STANDARD 8719.9
	Standard for Lifting Devices and Equipment

	AWS D1.1
	American Welding Society (Structural Welding Code version D1.1)

	
	Wire Rope Technical Board’s Wire Rope Users Manual, 4th edition December 2005

	
	American Gear Manufacturer’s Association’s applicable standard for type of gear employed


2 Existing Tower Description

2.1 Description
The existing failed and therefore non-functional tower is located at a site known locally as the old SATAN receive site, which is located 750 feet north of building 25 at the end of an unmarked road that begins at North Drive. North Drive is part of a series of roads that encircle building 25 at the Goddard Space Flight Center, Greenbelt MD 20771. An approximately 100 foot high tower was used to hold a number of directional antennas, some of them UHF yagi antennas and some of them log periodic antennas.  No part of the existing failed tower will be used in this procurement, however we include the specifications of the failed tower below to provide context.
1. The existing failed tower is a self supporting HDX589MDPL crank up tower made by US Tower Inc.  It is mounted on a US Tower designed T shaped base plate which is bolted to a 3 foot high  by 5 foot wide by 5 foot long concrete pad which in turn is part of a 17 foot x 17 foot x 6 inch concrete base to provide wind overturning resistance.   No guy wires are used.  The base plate has three brackets with 4 bolt holes each where the tower is bolted.  The base plate is itself bolted to the concrete pier by 6 bolts.
2. The tower has a tilting mechanism (US Tower Inc. model TRX-80HD raising fixture) which allows the tower to rotate from the vertical to the horizontal for maintenance purposes. The tilting mechanism is bolted to the same base plate. The mechanism is powered by a motor which is controlled by a switch. The tilting mechanism tilts the tower to the south. In order to tilt the tower, all 4 bolts are removed from the leg with the raising fixture tilting structure and 3 of 4 bolts are removed from the other two legs. One bolt is left in those two legs to form an axis of rotation. A car jack is used to raise the unbolted leg up to begin the tilt which is then further controlled by action of the tilting motor.

3. The tower has azimuth (M2 Inc model AZ1000A) and elevation rotors (M2 EL1000A) controlled by a M2 Inc model RC 2800PRKX controller. The controller runs Nova for Windows Ver.  2.2 C pointing control software for controlling the pointing of the rotors. The azimuth rotor was damaged and shall be replaced as part of this contract.
4. The tower has an 8 foot long 2 inch outside diameter Chromolly mast which is secured to a clamp which is part of the azimuth rotor which in turn is bolted to a plate near the top of the tower.  The mast is also connected by a thrust bearing at the very top of the tower. The elevation rotor that is mounted at a distance of 6 feet from the azimuth motor.    The elevation rotor controls a 3 inch diameter aluminum horizontal main boom upon which a number of antennas along with a supporting structure are mounted. The supporting structure is shown in Figure 5 of section 6.3.
5.
The antenna mounting structure was designed by M2 Inc of Fresno California that includes a quad band H frame structure, a relay switch box, power divider, and mounting hardware for the yagi and log periodic antennas, numerous cables running from the relay box to the 406 antenna array.
6.
The antennas were made by M2 Inc of Fresno California and are provided as government furnished equipment to this contract and are listed in section 5 of the specification. A horizontal boom is connected to the elevation rotor and extends in both directions from the rotor and is also GFE to this contract. The items listed in section 2.1 item 5 are mounted on the horizontal boom according to directions provided by M2 Inc.
7.
There are 6 cables (five RF cables, one multi-conductor signal cable) that run from the equipment shelter located on the antenna pad to the antennas, terminating in the relay box switch.  In addition there is one control cable from the equipment shelter that runs to the Azimuth rotor and one that runs to the elevation rotor. There is also one grounding cable that runs from the bottom of the tower to the top of the tower.
8. There is a two bay equipment shelter on the 17 foot x 17 foot concrete pad on the west side of the tower.  It is used to house fiber optics communications and final amplifier stage equipment.

2.2 Weight and Center of Mass
The calculated combined weight of the six (6)yagi and two (2) log periodic antennas, mast, rotors, horizontal boom, antenna hardware, five (5) RF cables two (2) control cables, one (1) grounding cable and one (1) signal cable is 364 lbs. The weight of the cables includes the weight of the cables that the tower has to support (i.e. from the ground up the tower and to where each is connected to). This weight and the center of mass was calculated with the antennas pointing up (+Z direction) when the tower is in the vertical direction. Some components were weighed and some weights were calculated with information from various websites.
The weight that the tower has to support is specified as 400 lbs to allow for any uncertainties in the calculation of the weight of all the items supported by the tower. The center of mass relative to the centerline of the azimuth rotor with the origin at the center of the plate that supports the rotor is calculated to be as follows:  
X axis: + direction along direction of horizontal boom towards the 406 yagi array

Y axis: + direction perpendicular to mast and horizontal boom using the right hand rule.

Z axis: + direction along mast from tower plate supporting azimuth rotor.
Origin:  intersection of mass center line and top of tower plate that is bolted to the azimuth rotor.

X axis center of mass= +1.885 inches

Y axis center of mass = -1.414 inches

Z axis center of mass= +47.37 inches

3 Operational Performance Requirements

The operational performance requirements are broken down into a set of requirements that apply to all proposed towers. Special sections add additional requirements depending on the type of tower proposed. Section 3.2 details the additional requirements for tilting towers. Section 3.3 details additional requirements for fixed or non-tilting towers. 
3.1 Requirements that apply to all types of towers
The requirements in this section apply to all types of tower proposed.

3.1.1 Operational Modes

1. Normal operations configuration– the elevation rotor containing the horizontal boom shall be a minimum of 90 feet above the ground.

2. Use of a high ranger/cherry picker device is not allowed for normal maintenance; however one may be used for unforeseen situations.
3. Maintenance configuration - the antennas shall be ground accessible by nothing taller than an eight (8) foot ladder. 
4. There shall be a take up reel to take up slack in the RF, control and signal cables as the antennas are moved either to the normal operation position from the maintenance position or vice versa
5. The five (5) existing RF cables shall be replaced with LMR 600 Ultra flex cables. The connectors at each end are Type N male.
6. The azimuth rotor shall be M2 Inc model AZ1000A (product code FGAX1000A).
7. The elevation rotor is government furnished equipment (GFE).
3.1.2 Structural

1. All gearing shall be built according to the applicable American Gear Manufacturer’s Association’s standard for the type of gear employed.
2. The rated load of all hoisting wire ropes shall not exceed the wire ropes breaking strength divided by 3.5.

3. The vendor shall perform a structural analysis of the tower in the normal operational configuration.

4. All structural welds shall be done in accordance with the American Welding Society, Structural Welding Code, Steel D1.1 

5. All critical welds shall be inspected to AWS D1.1 to verify a correct and proper weld.  Critical welds shall be free of coatings to facilitate weld inspections.
6. The structure shall have a safety factor which is defined as a margin between the maximum operating load of the tower and the ultimate breaking strength of any of the elements of the tower. The safety factor is defined in section 3.2.2 for tilting type towers and section 3.3.2 for non-tilting type towers.
7. Any hoist drums shall have at least two wraps of wire rope at the condition where the wire rope is fully played out.
8. Adjustable upper and lower limit switches shall placed to stop the winch operation at the fully raised and lowered positions 

9. Two holding brakes  shall be provided for each hoist wire rope or cable capable of holding 125% of the rated load.
10. The vendor can, but is not required to, use a base plate identical to what exists. The existing base plate shall be replaced as it is damaged. A base plate different in design shall be secured to the existing concrete pier and the existing bolts (that secured the existing base plate) removed if necessary.
3.1.3 Environmental

1. All mechanical wire ropes that move the antennas up for normal operations and down for maintenance shall be made of stainless steel.

2. All motors utilized for raising and lowering the antennas shall be designed to be exposed to the elements and shall by remotely controllable.

3. A grounding wire or cable shall be provided to dissipate any lightning strikes from the top of the tower to the ground. The existing cable is GFE but the vendor may elect to use a different one that is suitable for the task of lightning protection.
3.1.4 Documentation
1. Tower operation and maintenance procedures shall be provided in deliverable documentation. The following topics shall be addressed:
a. Antennas  raising and lowering procedures
b. Azimuth and elevation rotor change out procedures
c. Antenna change out procedures
d. Stability analysis of the antennas (i.e.- a showing that different selected azimuths and elevations of the antennas will not cause the supporting structure to become unstable)
3.2 Additional requirements for tilting type towers
The following additional requirements apply to tilting type towers.
3.2.1 Operational

1. There will be a safety interlock to prevent tilting of the tower unless the tower sections are nested to the vendor’s specifications.
2. A mechanism to initiate the tilting process shall be remote controllable.

3. A permanently installed cradle shall be provided to rest the tower when it is in the maintenance (horizontal) configuration. The vendor shall specify where the cradle shall be located. The cradle shall not allow the antennas to hit the ground when the antennas are pointed along the mast axis.

3.2.2 Structural

1. The tilting structure shall be supported by 5 braces connected to either the concrete pier, the concrete base or the base plate.

2. The safety factor defined in section 3.1.2 shall be 25%.

3. The vendor shall provide a test load of 500 lbs which will be clamped to the mast at the provided center of mass of the antenna/hardware for a certification proof test. This test load represents approximately 400 lbs of antenna/hardware as defined in section 5 plus the 25% safety factor. 

4. The vendor shall perform a structural analysis of the tilting mechanism for the worst case position of the tower when it is being tilted.

5. The vendor shall supply a test load of 500 lbs that can be attached to the mast at the specified center of mass points for the antennas and associated hardware.

6. A second securing mechanism for preventing movement of the tower’s sections in case of a wire rope failure shall be included to prevent failure in any one wire rope  shall not cause the tower sections to fall. This securing mechanism shall be released to allow the antennas to travel to where maintenance can occur. This securing mechanism shall be remote controllable.

7. The contractor shall inspect critical welds prior to shipment to GSFC.
3.2.3 Environmental

Motor(s) for tilting the tower shall be designed to be exposed to the elements and shall be remotely controllable.
3.3 Additional requirements for fixed or non tilting type towers 
The following requirements are in addition to the requirements in section 3.1 for fixed or non-tilting type towers. 
3.3.1 Operational

1. The elevation angle of the antennas may be changed to allow for ground access to all the antennas. The vendor shall specify the minimum height off the ground that the elevation may be changed to preclude an antenna hitting the ground.

2. The elevation and azimuth positions of the antenna will be defined by the vendor for the lowering process and the operating procedures shall allow for different antenna elevations to allow access to different parts of the antenna system on the ground.
3.3.2 Structural

1. The structure supporting the antennas shall be secured to the tower for normal operations so that any failure in any one cable shall not cause the antennas to fall.

2. The safety factor defined in section 3.1.2 shall be 10%.

3. The contractor shall design the tower for a test load of 440 lbs which shall be secured to the same structure that the azimuth rotor is mounted. This test load represents approximately 400 lbs of antenna/hardware load described in section 5 plus a 10% safety factor 

3.3.3 Environmental

No additional requirements have been identified.
4 Statement of Work
This section shall apply to all proposed towers.
4.1.1 Studies and Analysis

1. The vendor shall perform a structural analysis of the tower.

2. The vendor shall perform a structural analysis of the tilting mechanism, if applicable.
3. The government will review the structural analysis of the tower and tilting mechanism, if applicable and will inform the vendor of its suitability

4.1.2 Existing Tower Removal

1. The vendor shall remove all remaining antennas, antenna hardware, RF, control, ground and signal cables, the horizontal boom, Hoffman box, LP power divider and all rotors from the existing tower. 

2. The vendor shall remove the existing tower from the concrete pier.
3. The vendor shall remove the existing base plate from the concrete pier.

4. The vendor shall either scrap the existing tower and base plate or ship them to US Tower Inc, who has expressed an interest in it.

4.1.3 Tower Installation

The vendor shall install the new tower, the azimuth rotor, mast and new base plate. This will allow for government certification of the installation as specified in section 4.1.4.
4.1.4 Certification

1. The vendor shall support NASA certification testing of the tower structure according to the NASA STANDARD 8719.9 (Standard for Lifting Devices and equipment) section 5 (Mobile Cranes and derricks) in effect at the time of the order. The test weights shall be as follows:  
a. For tilting towers the requirements is 500 lbs or 125% of the 400 lb. projected load attached to the specified center of mass on the mast.

b. For non-tilting or fixed towers, the requirement is 440 lbs or 110% of the 400 lb. projected load.

2. The vendor shall support the GSFC RECERT Office’s   inspection of the tower. The wire rope will be inspected for defects, and reduction in diameter per the Wire Rope Users Manual.

4.1.5 Antenna Installation
Once GSFC inspection approval has been secured, the vendor shall install the rotors, horizontal boom, Hoffman relay switch box, yagi antennas, LP power divider and cables according to M2 Inc. documentation provided by the government.

The 465CP42 yagi antenna shall be installed in the same location as the previously installed 121 yagi antenna was installed. The 406CP42 yagi antenna shall be installed in the same location as the previously installed 243 yagi antenna.

4.1.6 Training

The vendor shall train NASA personnel in operating and maintaining the tower.

4.1.7 Inspections

The vendor shall inspect the tower on a yearly basis for a period of 5 years after acceptance of the tower by GSFC to determine integrity and advise the government of any maintenance or repairs that need to be accomplished. A report of the inspection shall be generated and send to GSFC, who then shall forward it to the GSFC RECERT Office. The vendor shall propose a maintenance plan as part of this procurement.
5 Government Furnished Equipment
The following items shall be furnished by the government to this contract.

1. 17 foot x 17 foot x 6 inch Concrete pad with attached 5 foot x 5 foot x 3 foot concrete pier.
2. Mast, horizontal boom, H frame structure, Hoffman box, LP power divider and antenna mounting hardware from M2 Inc.

3. Antennas as follows: 

a. Four (4) M2 Inc. 406-CP30 yagis with probes, 

b. Two (2) M2 Inc. 100-450LP linear log periodic antennas with probes, 

c. One (1) M2 Inc. 406CP42 yagi antenna with probe and 

d. One (1) M2 Inc. 465CP42 yagi antenna with probe
e. NOTE: the 121 and 243 yagi antennas that are currently installed on the tower will not be used: they are to be removed.
4. Relay switch housing in a Hoffman box (16 inch x 14 inch x 8 inch) mounted on the horizontal boom

5. One (1) signal cable (Belden-M 9556_E34972_6PR18) that run from the relay switch box to the four 406 antennas.

6. Two (2) Azimuth and elevation rotor 4 wire controller cables (Wireman Rotor control 306)
7. One Signal cable that runs from the equipment shelter to the relay switch box. (Belden-M 9556_E34972_6PR18)
8. One ground cable (#4 Flex-A -Preenwelding cable) that runs from the bottom of the existing tower to the top of the tower. The vendor may elect to replace the cable.
9. Elevation rotor (model M2 Inc EL1000A- part number FGEL1000A)
10. LP Power divider- Werlatone model QH3191-10 mounted on the horizontal boom.
6 Current Tower Information

6.1 US Tower Pier footing
 This section illustrates the anchor bolt detail of the base plate and the grouting and bolting detail of the pier. The actual footing is not as shown in this section. Instead the base plate is bolted to the 5 foot by 5 foot by 3 foot pier as specified in this document.

[image: image1.emf]

6.2 Excerpts from US Tower website at time of purchase

The HDX-589MDPL has a maximum height of 89' without mast and a minimum nested height of 23' 4." This tower consists of 5 sections, the top one being 15" and the bottom section is 30 5/8." The inside diameter for your rotor is 8 1/4" in the top section. This tower weighs 2440 lbs. It comes standard with the MDPL-1000 motor drive (this one is the deluxe motor drive with our exclusive Level Wind feature), MCL-100 Limit Switch Package, hinged base, anchor bolts (1 1/8" x 27" long) and a rotor plate (approx. down 4' inside the tower).

The average wind load ratings for the HDX-589MDPL are as follows:

70 MPH Winds -- 16 sq. feet; 350 lbs.
50 MPH Winds -- 60 sq. feet; 500 lbs.


These accessories can be used with the HDX-589MDPL:

CX-5 Coax Arms

IV-16 Inverted Vee

TRX-80HD Raising Fixture

MRF Mast Raising Fixture

TB-2US Thrust Bearing

RMC-1000 Remote Control Unit

There are a variety of masts that can be used:

M-5 -- 5 ft. Mast

M-10 -- 10 ft. Mast

M-15 -- 15 ft. Mast

M-20 -- 20 ft. Mast

M-15R -- 15 ft. Reinforced Mast

M-20R -- 20 ft. Reinforced Mast

CM-20 -- 20 ft. Cromolly Mast

6.3 Existing TOWER Pictures
The following drawings and photographs are provided for informational purposes. The idea is to give some pictures to what is described in this document in order to facilitate understanding of the current situation. Note that the spec does not require the same kind of tower as a replacement; this is discussed in more detail in section TBD.
Figures 1 and 2 are drawings are from the US Tower website at the time of the original purchase. Figure 1 shows the concept of the base plate and the in a tilted configuration. Each of the 3 brackets has 4 bolt holes (not two as illustrated) for the tower to bolt into when it is in the vertical position. When rotation is desired, one bolt in each of tow legs is left in to form an axis of rotation.  Figure 2 shows a depiction of the existing tilting mechanism.
Figure 3 is a photograph of the damaged tower in the horizontal configuration. It shows the top of the concrete pier and how the tower is anchored to the pier.

Figure 4 is a photograph looking down the tower (in the + Z direction), showing the antennas at the end (top) of the tower.

Figure 5 is a photograph of the damaged tower showing the mast, rotors and the yagi and log periodic antennas on top of the tower. 

[image: image2.emf]
Figure 1
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Figure 2
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Figure 3
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Figure 4
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Figure 5
7 Supporting Information
7.1  SATAN Site Facilities Drawings 
The accompanying file “GSFC SATAN Site Facilities Drawings” is a PDF file containing drawings taken from the large 100% design drawing that the GSFC facilities management division did back in 2004 when the SATAN site was redesigned to accommodate search and rescue. Relevant parts of the drawing were copied and appear in the file.
The PDF file contains the following drawings
Page 1 of the file shows an ANCHOR BOLT LAYOUT PLAN. This drawing shows the dimensions of the base plate US Tower provided for the existing tilting tower.

Page 2 of the file is an Untitled drawing (title was not copied)   which shows a top view of the layout of the concrete SATAN slab, and the concrete pier. Measurements are in millimeters. The direction north is at the top of this drawing (ignoring the slightly tilted copy). The slab is oriented to the North.
Page 3 of the file shows the HDX-589 CRANK-UP TOWER FOUNDATION TOP PLAN shows a side view of the slab and pier
Page 4 of the file shows the BEARING PLATE DETAIL: which is a close up of how the T shaped base plate is mounted to the concrete pier
Page 5 of the file shows the HDX-589 CRANK-UP TOWER FOUNDATION – LOWER PLAN which shows how the concrete pier is attached to the concrete slab beneath it.

7.2 Coordinate system for center of mass calculations
Figure 6 shows a side depiction of the tower in the vertical direction and showing the origin and axes used in the calculation of the center of mass of the antenna system that is mounted on top of the tower. The assumption of the calculation is that all antennas are pointed up.
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Figure 6
7.3 M2 Quad Band H-Frame Dimensions and Yagi Layout
The accompanying file: “M2 Quad Band H frame dimensions.pdf” is a pdf file drawing by M2 Inc that shows the dimensions of the antenna array that sits on top of the tower. The mast is not shown but it goes through the MT-1000A elevation unit (elevation rotor). 
The accompanying file “M2 Array Drawing.pdf” is a pdf file drawing of an un-dimensioned view from M2 showing the overall arrangement of the antennas. 

7.4 Clearance considerations

Two drawings are included in this section to aid in planning the tower size and configuration. The vendor shall make recommendations on the azimuth and elevation pointing of the antennas when transitioning from an operations configuration to a maintenance configuration. The requirement is that the structure on the mast (yagi antennas, log periodic antennas and hardware shall clear the tower when the antennas are being raised or lowered.

Figure 7 shows a top view of a tilting type tower. 
Figure 8 shows a fixed tower configuration with a “side car” type mechanism that moves the antennas between the operational and maintenance configurations. The “side car” is shown for illustrative purposes only.
8 Deliverables

The vendor shall deliver the following:

1. structural analysis study

2. tower

3. base plate
4. azimuth rotor (M2 Inc. model AZ1000A)
5. safety plan

6. operations manual

7. maintenance manual

8. training course

9. Five (5) RF LMR-600 ultra flex cables of sufficient length with type N male connectors at each end.
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Figure 7

[image: image9.emf]TOP  VIEW OF NON-TILTING TYPE TOWER 

with “side car” for antennas with antennas 

looking up

TOWER

MAST

3. Scale 1 inch = 20 inches

RELAY SWITCH 

(HOFFMAN BOX)

VERTICAL  LOG 

PERIODIC longest 

director/reflector element

HORIZONTAL  LOG 

PERIODIC longest 

director/reflector element

MAIN HORIZONTAL 

BOOM

2. ROTORS NOT  SHOWN

465CP42 Yagi

406CP42 Yagi

406CP30 Yagi #1

406CP30 Yagi #2

406CP30 Yagi #3

406CP30 Yagi #4

+X

+Y

+Z out of page

MAST 

(origin= 0,0)

(-21.5, +23.5)

4. (-21.5, 23.5) = (X, Y) 

coordinates of point in inches

(0,0)

(+34.625, +22.25)

(-21.5, -36.5)

(+34.625, -31.25)

(-35, +52)

(-35, -65)

(+29, -13.5)

NOTES

1. Tower shown as square shaped

Non Tilting 

TOWER

Movable 

“sidecar”


Figure 8
_1386749045.vsd
Tower


Concrete  Pier


Mast


Azimuth Rotor


Horizontal Boom: elevation rotor not shown


On this side of the mast: four (4) 406 CP30 yagi antennas  arranged in a 2 by 2 array


On this side of the mast: two (2) 100-450LP  log periodics and  one (1) 406CP42 yagi and one (1) 465CP42 yagi


+ X direction


+ Z direction


+Y direction into drawing using right hand rule


Origin


TOWER COORDINATE SYSTEM for CENTER OF MASS CALCULATIONS



_1387108931.vsd
TOP  VIEW OF TILTING TYPE TOWER with antennas looking up


TOWER


MAST


465CP42 Yagi


3. Scale 1 inch = 20 inches


RELAY SWITCH (HOFFMAN BOX)


VERTICAL  LOG PERIODIC longest director/reflector element


HORIZONTAL  LOG PERIODIC longest director/reflector element


MAIN HORIZONTAL BOOM


2. ROTORS NOT  SHOWN


406CP30 Yagi #4


406CP42 Yagi


406CP30 Yagi #1


406CP30 Yagi #2


406CP30 Yagi #3


+X


+Y


+Z out of page


MAST (origin= 0,0)


(-21.5, +23.5)


4. (-21.5, 23.5) = (X, Y) coordinates of point in inches


(0,0)


(+34.625, +22.25)


(-21.5, -36.5)


(+34.625, -31.25)


(-35, +52)


(-35, -65)


(+29, -13.5)


NOTES
1. Tower shown as square shaped



_1387108961.vsd
TOP  VIEW OF NON-TILTING TYPE TOWER with “side car” for antennas with antennas looking up


TOWER


MAST


465CP42 Yagi


3. Scale 1 inch = 20 inches


RELAY SWITCH (HOFFMAN BOX)


VERTICAL  LOG PERIODIC longest director/reflector element


HORIZONTAL  LOG PERIODIC longest director/reflector element


MAIN HORIZONTAL BOOM


2. ROTORS NOT  SHOWN


406CP30 Yagi #4


406CP42 Yagi


406CP30 Yagi #1


406CP30 Yagi #2


406CP30 Yagi #3


+X


+Y


+Z out of page


MAST (origin= 0,0)


(-21.5, +23.5)


4. (-21.5, 23.5) = (X, Y) coordinates of point in inches


(0,0)


(+34.625, +22.25)


(-21.5, -36.5)


(+34.625, -31.25)


(-35, +52)


(-35, -65)


(+29, -13.5)


NOTES
1. Tower shown as square shaped


Non Tilting TOWER


Movable “sidecar”



_1382873990.pdf
) B-%O —

vertical bars ] Foundation has been design to accommodate
" \ the following loads:
{2 9-#4tes i — Overturning Moment = 71.4 ft.-kips
2@top —_ o]0l /ﬁ Base Shear = 1.40 kips
N [? Structure Weight = 2.50 kips
|
- ‘ AR 5 Concrete volume is estimated at 7.9 cu. yds.
Cenler of Footing & ,,»-—"'f __‘_
Center of Tawer — oo |_ o
& =2 —3m=| - 5"
: e A Mote: Dimensions ars
fﬁh o of /\‘ cir -1c-—c|1r.
\‘7 g — p o ’_.-'j \\. of anchor bolts
: 34 38" "
Plan View ) o
Mo Scale / \
‘[ T —6-118"ex 27"
6" AB Proj. \TO e e °-'|" Anchor Bolts
| . : 41— -— - - — A"
’.(7 5" &ar. caf | h— 26 TiEr :I
| ' | e 357/37 D
-
P i o
- chor Bolt Detail
= Jl 8" Max. T e
BT S R
@ 8- #9 S B4 & 8 % Anchor Belt
vertical bars

Sinke threads aiter ighlaning
Hex nut to @y oid lecsening

Hex Mut
\\ § .'. Basa Plate

Giraut benaath
basa plate aftar
tower is installed

. b
@ top o

 Undisturbed .
Soil ::‘? @ Nom.  Grouting Detail
Extreme care should be taken to
assure that all laveling nuts arg
level with respect to each other
prior to installation of tower

Lewveling Mut

- ' Note: If leveling nuts not used, grout (s not required,
R and reduce AB projection to 47,

Elevation View Reinforcement Material List

No Scale Sym |Type | Bar Bar Dimensions Qty Weight
Size | Spacing a b c 10dh (Ibs.)
) A #a See Plan g-0" — -—- — 8 218 1bs.
@ B #4 12" 3-g" 3 - 2" 5" g 83 Ihs.
Taotal Steel Weight for Complete Foundation Installation 301 |bs.
f -
1 A
10db
Hs b A Radrawn from B siza drawl A us & Nov 01
Tvpa A g W slze drawing
f%’/ o/ Tipe B REV.NO. |  DESCRIPTION OF REWISION BY | cukpey [Date
Us TOWER CORPORATION smNone FEVHE. A
ILESS OTHERWISE SPECIFIED: 1220 MARCIN STREET — —
VISALIA, CALIFORNIA93291
PHONE 559-733-2438
CHKD. TE
FAX 550-733-7194 o °*6 Nov 01
ALL DIMENSIONS IN INCHES. = T i e
TOLERANCES: ; : : AM 6 Nov 01
+1-1/16" ON ALL FRACTIONAL DIMENSIONS Installation of Pier Footing BRAWING NO.
#/-1/2 DEG. ON ALL ANGLE DIMENSIONS

HDX-589 Crank-Up Tower A981097







