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technical data report

FOR COMMERCIAL, INDUSTRIAL AND MILITARY APPLICATION

DUAL TOWER SYSTEM
MODEL T-3002DA

The Model T-3002DA dual tower and rotator system is the ultimate support for large HF log periodic antennas. The T-

3002DA is specifically designed to support the Hy-Gain antennas Models, LP-1001, LP-1002 or the 3to 30 MH7, L.P-
1005. :

The system consists of two 80 foot steel knockdown support towers, a base rotator supported on pivotal yokes between
the towers, a 100 foot rotating mast with a 1% inch pressurized feedline installed inside, a 25 kW rotary joint and all

guys, anchors and hardware needed for installation. The rotator used is the heavy duty Model R-3503, equipped with
the DRC-1, two-wire Control Unit.

The rotating mast and ground level rotator design places the vertical load of the antenna at the base of the tower rather
than at the top. This provides increased system stability and greater wind load survivability. Rotator maintenance can
be performed without climbing the tower and the antenna can be quickly raised and lowered without the use of a crane.



technical data report

FOR COMMERCIAL, INDUSTRIAL AND MILITARY APPLICATIONS

LP-1001/LP-1002 and LP-1005
LOG PERIODIC ANTENNAS

The LP-1001, LP-1002 and LP-1005 antenna heads are designed for medium and long range high frequency
applications. These antennas provide high reliability coupled with high efficiency while exhibiting low
VSWR, high effective radiated power and flexibility of use. These antennas may be mounted on a tower for
fixed azimuth/ path applications or mounted on a rotator where multiple azimuths can be selected. The LP-
1001 and LP-1005 are log periodic dipole arrays consisting of linear dipoles from 6 through 30 MHz and
inductively taper-loaded dipoles from 3-30 MHz for the LP-1005 and 4-30 MHz for the LP-1001. The LP-
1002 is a log periodic consisting of linear dipoles from 6-40 MHz. These antennas are all capable of 25 kW
Avg./ 50 kW PEP power. The design of these antennas results in antennas of minimum physical size, while -
providing a high efficiency antenna. They are designed to withstand the rigors of extreme environmental
conditions.




PHYSICAL DATA
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DIAGONAL BRACE WITH
STEP ASSEMBLY :

Ten assemblies are required per
20 ft. (6.096m) section. Other
sides use diagonal braces
Twenty (20) braces are required
in each 20ft. section.

For a "NO-STEP" tower section,
all three (3) sides use diagonal
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TYPICAL INSTALLATION
AND
OPTIONAL ACCESSORIES
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The boom support structure is manufactured of 6061-T6 aluminum extruded members secured with high
strength stainless steel, galvanized steel and corrosion resistant hardware. The transmission line connecting
the dipole elements is composed of a unique, balanced to unbalanced feedline terminating in a standard EIA
coaxial line. The coaxial portion is air dielectric with Teflon® spacers separating the center conductor and
outer conductor at specified intervals. It is reccommended the transmission line be pressurized with dry air or
SF-6 for high power applications. The extreme ends of all coaxial transmission lines are terminated witha 15
PSI relief valve allowing automatic line purging simply by increasing line pressure to beyond 15 PSI. All
radiating elements are structurally tapered telescoping aluminum tube sections providing minimum weight
consistant with maximum strength and minimum drag. The longest four elements on the LP-1001 and LP-
1005 are base inductively loaded with helical copper coils connected to their respective transmission line and
elements at stainless steel terminals. All element center insulators are composed of compressed laminant
fiberglass for high electrical, as well as mechanical strength.

The following optional accessories are available:

Model R-3502 : - Heavy Duty Rotator with remote control unit (DRC-1) and 1%” EIA 50 ohm
. rotary joint.

Model T-3023 - Heavy Duty Single Tower - Support Structure - 100 feet.

Madel T-3002 . - Heavy Duty Dual 80 Foot Tower Structure with ground level rotator with remote

control unit (DRC-1), a 100 foot rotating mast.

Telflon is a Registered Trademark of E.l. Dupont - de Nemours and Co.

™



TYPICAL RADIATION PATTERNS
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" VSWR CHARTS
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'CHAPTER 1 - GENERAL INSTRUCTIONS

Section 1.

General Description Specification Data

Scope

- This manual covers installation and operating instructions and maintenance procedures for the USAP Model
3002FA Dual Tower System. Refer to the appropriate manuals for optional items that may be included for your
contractual requirements. .

Physical Description

The Model 3002 is a Dual Tower System, complete with mast, feedline, rotator, power and control box with a
remote control unit, and guy system. The tower assembly consists of two 80-foot tower sections coupled at the
bottom with a trunnion assembly and coupled at the top with a bearing assembly. The tower assembly is set on a
concrete foundation, and is guyed at the top of the towers for a rigid installation.

The rotator assembly installed at the base between the two towers, rotates the antenna continuously in either
clockwise or counterclockwise direction. The mast is supported by the rotator assembly and extends approximately
16 feet above the dual towers. A bearing assembly secures the mast at the top of the towers.

The yokes of the trunnion plate assembly allow the rotator and mast to be tilted 90 degrees. This permits assembly
of the mast section to the rotator assembly at ground level, after which the antenna such as the USAP LP1001 and
LP1005 is attached to the mast. Use a winch truck or winch kit to erect the complete mast/antenna assembly and
secure it to the top bearing assembly.

A pressurized coaxial transmission line installed within the mast provides RF feed for the antenna. This transmission
line uses a rotary joint installed under the rotator assembly.

Other items may be included with your system, depending on special contractual Requirements. Refer to the
appropriate manuals for complete description of these items.

Ten percent (10%) extra hardware is supplied to compensate for any lost hardware.

1

Overall Height 100 feet (30.48m) .
Voltage Required 115 or 230 VAC 50/60 Hz 1 phase
Installation Area Required 0.31 acre (0.125 ha) 230" x 115"
Transportability Can be shipped by any mode of

transportation in factory cartons
Storage Conditions Protect from moisture
Cabling Requirements See Figure 3-5 and page 3-7

Table 1-1
Logistical Data
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Feedline 50 ohm pressurized rigid cable
Input Connector 1 5/8” EIA coaxial flange
Wind and Ice Loading

Wind w/no ice 130 mph (209.2 km/h)

Wind w/1/2” radial ice 105 mph (168:9 km/h)
Azimuth Rotation Speed User definable via DRC 3

Table 1-2
Capabilities and Limitations

Installation Equipment

This system is supplied complete with all necessary components needed. The Parts List in Chapter 6 lists the

individual parts and assemblies furnished.

The system includes a 25 kW Rotary Joint and Transmission Line Kit. Refer to the 3701 Parts list (pages 5-2 and 5-

3) for a list of equipment supplied with the 25 kW kit.

Tablel-3 lists equipment not supplied as a part of the system. This equipment is needed for installation, operation
and maintenance purposes. A spud handle wrench and a T-handled reamer are a necessary part of installation tools.
Build-up of plating in holes on galvanized assemblies is normal and must be cleaned out before bolts are passed

through.

Qfy: | Description Use
Standard Box of Hand Tools Tower Assembly
Measuring Tape, 100’ Site Layout
Set of Excavation tools Foundation
Lumber as required Foundation
Hand Level Foundation
Reinforcement Rod, as required Foundation
Plywood Tower Bolt, Location Templates Foundation
Assortment of Standard Masonry Tools Foundation
Crane, 50° working height or Gin Pole Kit Tower Erection

5/8" Stranded Cable, 300’

Mast Erection

Winch 6000 pounds working load

Mast Erection

HHHHHANNN‘NHHHHHg‘b‘H{—tHH
-

T-Handle Reamer

4”x 4” x 5’ Wood Timbers Tower Assembly

Tag Lines Erection

Tensionmeters Guy Wire Tension

Transits Tower Plumb

Barrels 55 gallon, empty Mast Assembly

Tank of dry (water pumped) Nitrogen with regulator, fittings and hose Transmission Line Pressure Test
‘| Chain or Nylon Ratchet Hoist . .| Mast Installation

Torque Wrench 200 fi-1b (275Nm) capacity Mast Assembly

Spud Handle wrench Hole Alignment and Assembly

Hole Clean Out

‘ Table 1-3
Equipment Required But Not Supplied
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Winch Usage

The antenna and mast may be raised with a winch truck, an electric winch, or a hand operated winch. Operation of a
winch truck, when used far raising the system varies with the style and size of the winch unit.

The basic requirements for winch truck use are limited to positioning the winch truck unit at least 90 feet (2.4 m)
from the tower base, 180 degrees from the antenna and mast, and directly: in line with them.

CAUTION

' The antenna, the tower and winch truck must be aligned accurately. Damage to your system will result if this

condition is not met. '

If the winch truck is located on one side or another of the antenna and mast external force will develop on the tower
which may damage the system. The winch truck should be manned by a qualified operator.

If a hand operated winch, or an electric winch (USAP Model 4906) is used, a concrete foundation will be required.
Refer to the appropriate winch manual for complete plans for constructing this foundation. The location of the winch
should be 90 feet (27.4 m) from the base of the antenna.



CHAPTER 2 - INSTALLATION

Introduction
This chapter contains the information needed to site and install the USAP Dual Tower System. "this chapter has four
sections. Section I contains data for effective installation planning. Section Il provides logistical data. Section III
contains installation instructions. Section IV explains how to prepare the equipment for reshipment,
Site surveys and familiarization training of the installation crew should be performed prior to installation.
Section 1.
Installation Planning

Site Selection
The tower system requires approximately an area 230'x 115' (70.1 m x 35.Q_5 m) for proper installation. Among the
factors to be evaluated in selecting an antenna site are the type of soil at the installation area, the nearness of any

obstructions which might affect the radiation pattern and the choice of level terrain.

Be sure the site is free of long horizontal metallic objects such as power lines, especially when they are in the order
of a quarter wavelength and its multiples.

Construction Data

Access road and turnaround. The access road and turnaround should be all-weather construction with gravel
surface. It should be at least ten feet (3.04$ m) wide.

Soil conditions. Soil conditions around the tower foundation should allow access to the tower system during all
* weather conditions.

Foundation. The concrete foundation should be cured a minimum of seven (7) days. (This depends on climate and
temperature, check with your supplier to be sure.) The 'Tower Foundation" section lists instructions for constructing
the concrete base. The design of this foundation is based on normal soil conditions of 4,(100 pounds (i814.37 kg)
per square foot.

Guy Anchors. The guy anchors must be encased in concrete if the soil is not well drained or cannot meet a 4,000
pound (1g14.37 kg) per square foot holding power requirement. This concrete must be cured at least 7 days before
installing the guy wires. (This depends on climate and temperature. Check with your supplier to be sure.)

Section Il
Logistics
General

This section contains the following information: receiving data, material handling, coaxial cable requirements, and
specification requirements for building and other supporting structures.

~Receiving Data
Inspect the shipping containers for physical damage and check the contents of each against the master packing list.
Use standard warehouse equipment for handling the crates. Care must be taken to not mishandle the crates. The

crate length and components require prudent handling. USAP cannot be responsible for damage caused by
mishandling or improper storage of antenna components prior to or during construction.



RF Transmission Cable

Coaxial Cable. A radio-frequency transmission line connects the associated radio equxpment to the rotator base by
- using a 1 5/8" coaxial rotary joint.

- General Requirements for Stofage
~ The crates should be stored where they will be protected from moisture.

Section I11.
Installation Procedures

General

This section contains the instructions for installing the 3002 Dual Tower system. The installation procedure will
include the following nine basic steps:

» Tower foundation and guy anchor installation.
+ Assembly of the two 80-foot towers.

* Brection and guying of the towers.

« Installation of rotator.

* Assembly of mast sections,

+ Assembly and installation of transmission line,
+ Assembly of the antenna.

+ Raising the antenna

» Electrical installation

Foundation Designs

Designs for the tower and guy anchors are provided in the following pages. These designs are for "ideal" conditions,
and are provided as a starting point for your engineering. THE DESIGNS ARE NOT A SUBSTITUITE FOR
ENGINEERING FOR YOUR TOWER INSTALLATION. You must complete testing and design at your specific
site using qualified personnel. United States Antenna Products, LLC takes no responsibility for the use of the
foundation designs provided in this section.

Construction Requirements

Use a crane with a minimum height of 50 feet (15.24 m) or a gin pole kit to set the tower on the base. Use a winch
(6,000 1bs [2721.54 kg] working load) to raise the mast.

Tag lines should also be used during the mast erection.
For safe and efficient assembly, use at least three people plus a crane or winch operator
Tower foundation and Guy Anchor Installation

Tower Foundation: Figure 2-1A shows a concrete foundation that will support the system in well drained soil of
4,000 pounds per square foot or greater. Inferior soils may require modification of this design.

To construct the foundation proceed as follows:

¢ Assemble rebar as per recommended dimensions in Figure 2-1A
2-2
-+ Dig a hole for the tower foundation pier to allow for 3 inch space-between outer surface of rebar and concrete
surface at any point in foundation.
* Build a form for the top portion of the foundation pier.




NOTE: Before pouring the concrete, refer to the procedures on establishing the location of the tower leg mounting
bolts.

-« Pour the concrete. Vibrate the concrete during the pouring to eliminate voids.
Establishing Locations and Installing Tower Mounting Bolts. Refer to figures 2-1A and 2-1B.

A suggested method would be to use a 3/4" x 42" x 96" piece of plywood as a base on which to mount the six (6)
tower leg anchor assemblies,

Draw vertical and horizontal center-lines (see Figure 2-1B) on the plywood panel. THESE CENTER-LINES MUST
BE 90 DEGREES TO EACH OTHER. This divides the board into four (4) quadrants which are labeled "Upper
Half, "Lower Half", "Left Half", and "Right Half".

- Using a carpenter's square with 18" and 24" limbs, place the long limb of the square along the horizontal center-line
with 16 27/32" at the intersection of the two center-lines. Proceed along the short limb of the square (which is the
upper, left half) and place a mark at 13 5/16" from the horizontal center-line. This will be point A. Flip the square
over into the lower, left half, align, and again place a mark at 13 5/16" from the horizontal center-line. This will be
Point B. Repeat this procedure in the upper right and lower right quadrants, establishing Points D and F. The
distance between Point A and D, and B and F, must be 33 11/16"

Measure from the intersection of the two center-lines, along the horizontal center-line in the left half, a distance of
39 29/32" and mark; this will be Point C. Repeat this measurement in the right half and mark their point E.

Points A, B and C represent the three locations for the left set of tower leg anchor assemblies. Points D, E and F
represent the right set of tower leg anchor assemblies.

Points G and H represents the centers of the triangles formed by the two towers.

Recheck all measurements (Figure 2-1B) prior to drilling the holes for the anchor assemblies.

Refer to Figure 2-1B, Detail A for the suggested tower leg anchor assembly installation. Drill one-inch (1") holes in
the plywood at Points A, B, C, D, E, and F. Place a 1"-8 hex nut on each of the six (6) anchor assemblies. Insert the
ends of the bolts, from the bottom of the plywood panel to the top, and secure by another hex nut at each anchor

assembly.

Cut holes in the plywood template to allow easy access to concrete around bolts. Trim all corners of the template to
allow an easier pour.

After the concrete base is partially poured, the plywood panel (with the six anchor assembhes attached) can be
placed over the top of the base. Level the plywood and secure by cribbing.

Note that the bottom hex nut is not buried in the concrete. The hex nut is approximately 1" thick, which will permit a
3/4" thick board to slide beneath the plywood for smoothing the concrete.

After the concrete is "set up" sufficiently, the hex nuts and plywood panel can be removed.
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26%," {67 6cm) EACH SIDE OF THE TRIANGLE ,
FROM CENTER ~T0-CENTER OF THE BOLT MOLES

INTERSECTION OF THE VERTICAL
AND HORIZONTAL CENTER-LINES

HORIZONTAL CENTER-LINE

VERTICAL CENTER -LINE

CARPENTER'S SQUARE
(no? suppives)

Y% 142 x 96" FLYWOOD
3

Ceot supplieg

RIGHT HALF
%" PLYWOOD

UP&\" uoc v cn)
,\‘
LOWER
S TN

S
NOTE: THE CORNERS OF THE PLYWOOD TEMPLATE CAN BE CUT OFF (SEE

“X") TO FACILITATE ACCESS TO THE AREAS AROUND THE TOWER ANCHOR
BOLTS WITH A TROWEL. HOLES (SEE "Y") CAN'ALSO BE CUT AT THESE AREAS

- FOR ACCESS.
ITEM PART NO, DESCRIPTION
NO. '
10 871649 Bolt, tower anchor assembly, 1"-8
28 557629 ‘Nut, 1"-8, hex

NOTE on lem 10: Length of bolt and number of threads may vary.
Follow instructions on installation regardless of bold design.

FIGURE 2-1B
ORIENTATION OF TOWER LEG MOUNTING BOLT ASSEMBLIES
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" FIGURE 2-1C
TOP VIEW OF TOWER BASE

DETAIL A



The four guy anchors are as follows:

~ WORKING
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SIDE VIEW END VIEW

Foundation designs are given for reference only, and should be verified by a professional engineer licensed for the area
where the installation is being performed. v
USAP can assume no liability for use of this foundation design without proper verification of local conditions.
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3002 Tower
Guy Anchor Foundation
Figure 2-3
GUY ANCHOR DETAILS ARE DESIGNED FOR SOIL CONDITIONS AS STATED. CUSTOMER IS RESPONSIBLE FOR DOILS
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