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1.0 Antenna System – General Description

A SINGLE helical antenna system assembly consists of one (1) Spirit River
Model SRR-01 circularly polarized, helical antenna.

The helical antenna is mounted on a Spirit River Model PED-01 galvanized mild steel
support pedestal.

Each pedestal is fully counter balanced and is capable of full 360o azimuth movement
with elevation movement restricted to –30o below the horizon to 75o above the horizon.

The pedestal supports the antenna and provides the azimuth and elevation movement for
manual positioning of the antenna towards any satellite constellation.

The antenna pedestal is currently capable of supporting a dual phased array system,
should a system require the additional gain as provided twin helical antennas.

The Dual Antenna Phased Array assembly consists of two (2) Spirit River Model
SRR-01 circularly polarized, helical antennas.
The two antennas are phased together with a phasing harness to form a phased array.

The helical antennas provide full duplex RF operation and operate in conjunction with
the Spirit River Model DSE-01 Diplexer Enclosure System.
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1.0.1 – Typical Antenna Sub-System Schematic

The antenna sub-system as detailed in figure 1.0.1 comprises the following components:

1. One (1) Helical Antenna
2. One (1) Antenna Pedestal
3. One (1) Transmit (Tx) Coaxial Cable
4. One (1) Receive (Rx) Coaxial Cable
5. Two (2) Tx and Rx Grounding Straps
6. One (1) Diplexer/LNA Enclosure comprising the following:

i. 240-320 MHz Tx and Rx Band Pass Filters
ii. Low Noise Amplifier (LNA)

iii. Tx and Rx Band pass Filter Combining Harness
iv. Interconnection Coaxial Cabling
v. DC Injector
vi. Power Cabling from DC Injector to LNA

7. One (1) Lightning Arrestor
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1.1 UHF Helical Antenna

Reference Drawing – Helical Antenna GA and Details

The Antenna Array consists of one (1) Spirit River Model SSR-01 right hand circularly
polarised 11½-turn helical element for each antenna sub-system.

The helical element is manufactured from grade 316 stainless steel and is supported on
fibreglass support tubes by grade 316 stainless steel clips.

The fibreglass tubes are encapsulated in a fabricated grade 316 stainless steel circular
plate and pipe base arrangement.

The circular fabricated base provides the support for the grade 316 stainless steel
expanded mesh ground plane.

All joints and adjacent expanded mesh contact surfaces are fully welded.

The single helical antenna provides an overall gain of 14dBi .

The dual phased array helical antenna will provide an overall gain of 17dBi.

The RF Feeder is a coaxial cable Type RG 213, 1.5 metres in length and is terminated
with a ‘N’ Type male connector. The connector is screwed to a coaxial Lightning
Arrester, which is bolted to the Diplexer Enclosure.

Helical Antenna Specifications

Electrical

Frequency Range 240MHz to 320MHz

Maximum Gain
(Single Antenna) 14dBi

(Dual Antenna Array) 17dBi

VSWR <1.5:1
Beamwidth 3dB points <45°
Maximum Power Input 200 watts
Lightning Protection: DC Grounded Helix
Termination: 'N' Type Female coaxial connector fitted on a

1500mm length of RG213 Coaxial cable

Mechanical

Length 3284mm
Weight 27kg (60lbs)
Helix & Ground Plane Stainless Steel Grade 316
Helix Support Fibreglass Composite
Helix Lattice Fibreglass Composite
Rated Wind Velocity Steady Winds 70m/s (250 km/hr)

Wind Gusts to 90m/s (320 km/hr)
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1.2 Helical Antenna Pedestal

Reference Drawing – Helical Antenna Pedestal GA and Details

The antenna pedestal is fabricated from mild steel plate and pipe, hot dip galvanised after
fabrication. It comprises a support stand and base, upon which the azimuth/elevation
swivel brackets are mounted.

The azimuth swivel bracket provides the mounting for the elevation bracket, and the
elevation bracket carries the antenna.

The extension arms of the elevation bracket extend to carry the antenna counterweights.

The pedestal column can become the support for the diplexer enclosure and this enclosure
is retained to the column by Unistrut clamps and brackets.

Specifications

Mechanical
Height 2200mm
Horizontal Coverage
(Excluding Antennas) 1310 mm Radius
Weight 175 kg
Azimuth Movement 360o

Elevation Movement -30o to +75o

Pedestal Material Mild Steel (Hot Dipped Galvanised)

1.2.1 Helical Antenna Array Orientation

The satisfactory communications performance of the antenna array is dependant upon the
correct alignment with the appropriate geostationary UHF satellite.
The helical antenna arrays is roughly aligned to the selected satellite constellation and
fine-tuned into the ultimate position with either a Spectrum Analyser or a Stoneville
Communications Signal Strength Meter, available from Spirit River Pty Ltd.
The following UHF satellite constellations are visible from Australia:

Satellite Position Location
C1/L5 (OPTUS 1/LEASAT5) 1560 East Pacific Ocean

L2 (LEASAT 2) 1770 West Pacific Ocean
UFO 8 1710 East Pacific Ocean
UFO 2 720 East Indian Ocean
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1.2.2 Alignment Procedure

The alignment or re-alignment of the antenna array is extremely simple and
straightforward.

Alignment tags are pre-positioned at the time of installation and are fixed to suit each
particular site, and the locking pinholes are drilled in the flange plates.

The alignment tags are engraved with the satellite constellation position i.e. 1560 East
etc., and a pair of tags is provided for each constellation on the azimuth and elevation
swivel brackets.

One of the pair of tags is attached to the fixed flange and the corresponding tag is
attached to the swivelling flange.

Illustration of Typical Alignment Tags and Locking Pin

To reposition the array the removal of the locking pin allows the antenna array to be
moved to an alternative satellite constellation, the alignment points of the selected
constellation are aligned and the locking pin is replaced.

This procedure is carried out for both the azimuth and elevation swivels.

The above drawing will assist in understanding of the written description.




