


Orbit Tracking Business Line

Orbit is a dedicated designer and manufacturer of antennas and optical tracking systems, covering a wide range of applications
supplied to numerous customers, for ground, air and seaborne tracking applications.

Orbit provides full tracking systems or sub-systems to end-users or system houses. The company has been active in the field
of antennas, optical positioning and tracking systems for over forty years. Over this time, we have gained an excellent
reputation as a manufacturer of reliable products. We do not compromise on quality under any circumstances.

Orbit has qualified for ISO-9001:2000 & AS-9001, and has designed, developed and manufactured systems for a wide range
of commercial and military applications, such as:

e Ground-based, ground-mobile, air and maritime systems

¢ Mobile VSAT and satellite communications for aircraft, trains, ships and special projects for tracking GEO-stationary satellites
e Tracking, low and medium orbiting satellite for telemetry data and video communications

e Aircraft, UAV and missile tracking

e Radar and EW antenna systems.

Orbit uses state-of-the-art technologies in RF and optical tracking, implementing all tracking methods including: Slave Position
Track, Step-Track, Orbit Track, GPS-Track, Auto Track, Internal and FOB Stabilization.

An all-in-house designer, manufacturer and integrator of Positioners, Antennas, RF Sub-Systems, Controllers, Servo Systems
and Optical Systems, Orbit aims to meet clients' specifications and customize systems upon demand, providing a superior,
cost-effective solution.

About Orbit

Orbit Technology Group is a leading developer and supplier of a wide range of superior performance communication
equipment to global defense and commercial companies. Orbit offers innovative, customized and proven solutions, organized
into two additional business lines:

ACS (Avionics & Communication Systems) business line specializing in Electronic Systems and secure Audio Management
Systems for airborne, seaborne and ground-based applications.

Marine business line - specializing in marine stabilized TVRO and Tx/Rx satellite communication VSAT systems for TV, data,
Internet, video conferencing, telephone and fax.

NB © 2006 Orbit Technology Group. All rights reserved. The Orbit Technology Group reserves the right to alter product specifications without prior notice.






Telemetry Antenna Systems

Orbit offers a wide range of antenna tracking solutions for telemetry applications.
The systems support antennas (suitable for both portable and fixed platforms)
ranging in size from 1 to 8 meters (3-26ft).

The system is designed to support a range of frequency bands (L, S, C, X & Ku).
The tracking antenna is designed to be deployed on test ranges & flight test
centers for tracking, UAV, missiles, airborne, LEO/MEO, satellite and other platforms.

A typical antenna system consists of outdoor and indoor subassemblies.
The outdoor assembly includes:

¢ Antenna and feed assembly

e RF front end

¢ Elevation over Azimuth tracking pedestal

e A variety of slip ring and/or rotary joint subassemblies (optional)
e DSA (Digital Servo Amplifier) for each axis.

Base risers supporting variety of payloads

Video camera (optional)

Trailers (optional)

The indoor unit includes:
¢ Central tracking controller/computer
e Tracking receivers/combiners and other test equipment (optional)

Benefits

e Modular design

e High dynamic & high accuracy

e Robust structure; withstands
harsh environmental conditions

e Easy maintenance

¢ Flexibility to meet customer’s
specifications

e State-of-the-art control system

¢ Decades of proven experience
in installations worldwide

¢ Supports wide range of antenna
size & frequency bands

® Multi-pin cables unnecessary

Key Features

¢ Elevation over Azimuth
configuration

¢ Digital servo amplifier

¢ Monopoles/conical scan auto
track feeds

e Tracking & Acquisition
configuration

e Built-in GPS tracking

¢ Support for video tracking
& video camera

¢ Stabilization system - optional

¢ Third axis (tilt) - optional

e Built-in test (BIT)

¢ Support for outdoor/indoor
control

e Pedestal to controller via RS422
link



Typical System Layout
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Specifications for Light & Medium Systems

Parameter Specifications

Antenna 1m (3.5ft) offset 1.2m (4ft) offset 1.8m (6ft) 2.4m (8ft)

Feed Type Tracking Tracking Acquisition & Tracking Acquisition & Tracking

Frequency Band S-Band (¥)

Polarizations Linear (V/H) & Circular (L/R)

Antenna Gain dBi @ 2.2 GHz 22.0 23.5 27.5 30.0

Antenna Beamwidth @ 3dB(deg) nominal @ 2.2 GHz| 8.5 7.8 4.5 3.8

GIT @ 10° elevation dB/°K @ 2.2 GHz(**) |0.5 2.0 6.4 9.0

VSWR 1.5:1 1.5:1 1.5:1 1.5:1

Sidelobes dB nominal -17 -18 -18 -19

Pedestal

Type Azimuth/Elevation

Maximum Velocity (deg/sec) 18 18 30 30

Peak Acceleration (deg/sec?) 18 18 45 45

Azimuth Travel Continuous

Elevation Travel (deg) -5to0 +185

Continuous Delivered Torque Ib. ft (Nm) | 150 (203) 150 (203) 665 (900) 665 (900)

Peak Torque Ib. ft(Nm) 200 (270) 200 (270) 1150 (1550) 1150 1(1550)

Compliance rad/Ib.ft 4x10% 4x10% 4.5x10° 4.5x10°

Pointing Accuracy (deg) +0.1 +0.1 +0.1 +0.1

Environmental

Temperature (deg) -25 to 60

Humidity (%) 100%

Rain (inch/hr) 4

Ice (inch) 1

Wind Load

Operating: continuous mph (km/hr) 80 (128) 70 (112) 50 (80) 40(65)
intermittent 100 (160) 60 (97) 50 (80)

Survival (under windload) 100 (160) 100 (160)

Non-operating Storage

(Stow Lock)

Weight (Pedestal & Antenna) Ibs (kg) |397 (180) 441 (200) 1543 (700) 1653 (750)

Power Requirements VA (Max.) 470 470 3500 3500

Sub-system Model Number

Pedestal AL-4016-1 |AL-4016-1 |AL-4018-1 |AL-4018-1

Tracking Controller Indoor/outdoor

AL-4726-3TC or AL-5005-3T

(*) L&S and other frequency bands are available
(**) /T specifications are nominal and may vary based on system configuration

1m (3ft) telemetry
tracking system

1.8m (6ft) telemetry

tracking system

2.4m (8ft) telemetry
tracking system




Specifications for Heavy Duty Systems

Parameter Specifications

Antenna 3m (10ft) [3.8m (12ft) [4.5m (15ft) |5.6m (18ft) [7.3m (24ft)

Feed Type Acquisition & Tracking

Operating Frequency S-Band (*)

Polarizations Linear (V/H) & Circular (L/R)

Antenna Gain dBi @ 2.2 GHz 32.0 34.0 36.0 38.0 41.0

Antenna Beamwidth @ 3dB(deg) nominal @ 2.2 GHz| 2.5 2.5 2.2 1.7 1.2

G/IT @ 10° elevation dB/°K @ 2.2 GHz(**) | 10.8 12.8 14.3 16.2 19.5

VSWR 1.5:1 1.5:1 1.5:1 1.5:1 1.5:1

Sidelobes dB (nominal) -18 -19 -20 -22 -25

Pedestal

Type Azimuth /Elevation

Maximum Velocity (deg/sec) 30 30 15 20 15

Peak Acceleration (deg/sec?) 30 30 15 20 15

Azimuth Travel Continuous

Elevation Travel (deg) -5to0 +185

Continuous (dual drive) Ib.ft (Nm) 2500 (3400) 2800 (3800) 3000 (4060) 13300 (18000) 13300 (18000)

Delivered Torque

Peak Torque (dual drive) Ib.ft (Nm) 3000 (4060) 3000 (4060) 3600 (4900) 19200 (26000) 19200 (26000)

Compliance rad/Ib.ft 5x107 5x107 5x107 7x107 7x107

Pointing Accuracy +0.1° +0.1° +0.1° +0.1° +0.1°

Environmental

Temperature (°C) -25 to 60

Humidity (%) 100

Rain (inch / hr) 4

Ice (inch) 1

Wind Load

Operating: continuous mph (km/hr) 50 (80) 50 (80) 40 (65) 50 (80) 40(65)
intermittent 60 (97) 60 (97) 50 (80) 60 (97) 50 (80)

Survival (under windload) 120 (200) 120 (200) 120 (200) 120 (200) 112 (180)

Non-operating Storage (Stow Lock)

Weight Pedestal Ibs (kg) 3300 (1500) 3300 (1500) 3500 (1600) 14000 (6350) 16000 (7250)
Power Requirements (VA) 13,000 14,500 17,900 46,500 49,000
Sub-system Model Number

Pedestal AL-4034-1 [AL-4034-1 [AL-4034-1 [AL-4048-1(**) [AL-4048-1

Tracking Controller Indoor/outdoor AL-4726-3STC or AL-5005-3T

(*) L&S and other frequency bands are available
(**) G/T specifications are nominal and may vary based on system configuration
(***) The AL-4048-1 model is available with Elevation / Tilt / Azimuth configuration

3m (10ft) telemetry 7.3m (24ft) telemetry
tracking system tracking system



Weight Ibs (kg) 132 (60) 110 (50) 200 (91)
Power Requirements (VA)| 315 315 470

|
Orbit offers a wide range of lightweight portable antenna tracking systems, Benefits
supporting applications such as Telemetry, UAV Command and Control etc. The
systems are designed for fast deployment and can be easily transported in transit ¢ Robust structure; withstands
cases and assembled and operated in the field by two persons. harsh environmental conditions
e Easy maintenance
Specifications for Portable Antenna Systems * Flexibility to meet customer’s
Parameter Specifications specifications
Antenna 0.9m (3ft) 1m (3.5ft) 1.8m (6ft) e State-of-the-art control system
Feed Type Helix Horn E-Scan X X
Qperating Frequency  |Rx 22 -2.4 Rx 14.4 — 14.83 Rx 2.2-2.4 * Decades of proven experience in
i Tx15.15-15.35 Tx1.43-1.7 installations worldwide
Polarizations RHCP or LHCP |Linear (V/H) or Linear (V/H) or P
Circula(r (R/t) Circula(r (LIR) * Multi-pin cables unnecessary

Antenna Gain (typical) |Rx 19.0 Rx 40.5 Rx 27.0
dBi Tx 41.0 Tx 25.0
énéeBnna Bgan?)width (deg EIZ1102 1.5 Rx 5.0+ 1.0 Kev Feat

nomina ey reatures

e 10 40 EI Tx7.5+1.0 y
VSWR 2:1 1.43:1 2:1
aige)zlobes (nominal) |16 -16 -18 ¢ Elevation over azimuth
Pedestal Configuration
Type AZ EL/AZ EL/AZ ¢ Support for wide range of
Maximum Velocity (deg/sec)| 12 EL-7, AZ- 20 EL-18, AZ-18
Peak Acceleration (deg/sec)| 12 EL-15AZ-15 EL-18, AZ-18 antennas and feeds
Azimuth Travel (deg) |+200 continuous continuous e Built-in control and servo units
Elevation Travel (deg) |[-5to +185 -5 to +95 -5 to +90 e Built-in test (B|T)
Continuous Delivered
150 EL-80, AZ-185 EL-100, AZ-100

Torque (Ib.ft) e Pedestal to customer host
Environmental computer via RS422 link
Temperature (°C) -25 to + 60 -25to + 70 -25 to 60 )
Humidity (%) 95 95 100 ¢ Modular and rigged structure
Al et 15 15 15 e High dynamics and accuracy
Wind Load

Operating (km/hr)| 70 70 70

Survival (km/hr) | 100 100 100

0.9m(3ft) portable 1m(3.5ft) portable 1.8m(6ft) portable
s gntenna system antenna system antenna system







Tactical Antenna Systems

Orbit presents its superior compact, lightweight orientation mechanism, designed
to rotate and elevate a single antenna. Although compact and lightweight, the
AL-4481-1 positioner is nevertheless robust and extremely accurate. It offers
uncompromising performance and remarkable, unparalleled precision. The
AL-448-1 positioner gives excellent weight/size-to-torque ratio. The positioner is
controlled from the ground by means of a remote control box (the AL-448-23
Controller) that is connected to the mechanism via a multi-conductor cable.
The tactical antenna can be mounted on various types of mast.

The AL-448-1 Positioner

Benefits

e Easy electrical set-up - one
control cable between positioner
and controller

e Two carry handles - for easy
transport.

¢ Positioner offers excellent
weight/size-to-torque ratio

e Supports various sizes & types of
antenna

¢ Proven system in the field -
thousands installations worldwide

Key Features

e Extremely low deflection under
wind load

e Pointing accuracy less than 0.15°

* Quick & easy mast-to-positioner
attachment (V-Band)

e Large and sunlight visibledisplay.

e Display resolution 0.1°

e FEasy keyboard operation

¢ Meets MIL-STD-810D



Specifications for Tactical Antennas

Parameter Specifications

Antenna 0.9m (3ft) 1.2m (4ft)
Antenna Type Parabolic reflector Prime Focus Grid Parabolic Reflector
Operating Frequency GHz 4.4-5.0 4450
Polarizations Linear V/H Linear V/H
Antenna Gain dBi (typical) >29 >30

Front to Back dB 33 33

Cross Polarization dB -30 -30

VSWR 1.15:1 1.15:1
Sidelobes dB (nominal) <-20 <-20

Pedestal

Type AZ/EL AZ/EL
Nominal Speed 1.02+0.1 1.02+0.1
Azimuth Travel (deg) -180 to +180 -180 to +180
Elevation Travel (deg) -18 to +18 -18 to +18
Continuous Delivered Torque (ft.Ib) 120 120
Positioning Accuracy (deg) Less than 0.15 Less than 0.15

Environmental Conditions

The Positioner and Controller meet the following environmental standards:
MIL-STD-810D

Immersion — proof
Loose Cargo

Drop Test
Sunlight
Max. and Min. temperature: -54°C — +71°C

Fungus

Icing
Wind Survival MPH 80 80
Weight Kg 37 40
Power Requirements VA 21 21
Sub-system Model Number
Pedestal AL-4481 AL-4481

Controller Capable of rotating a dish antenna on a 30m mast under

Wind Survival of 80 MPH
Deflection Extremely low deflection under wind load. Pointing accuracy up to 60MPH — 0.15°.
Power In 115V/60Hz or 230V/50Hz (24V option)

Display Resolution

Large and sunlight-visible position display 0.1° resolution. (Higher accuracy and resolution
is available as an option).

Keyboard

Easy keyboard operation.

Carrier Handles

Two handles mounted for easy transportation.

The AL-448-23
Controller




Point-to-Point Stabilized
Antenna Systems

Orbit offers a wide range of stabilized tracking antenna systems used for Point-
to-Point LOS communications, either vessel-to-shore or vessel-to-vessel.
A typical system comprises an Antenna/Feed, an Azimuth/Elevation Pedestal, an
Inertial Measurement Unit (IMU), as well as an outdoor controller and servo, all
hosted in a low-loss radome. All the systems support antennas ranging in size
from 1.2 to 2.4 meters (4-8ft) and are suitable for various marine platforms.
The system is designed to support a range of frequency bands.

1.8m(6ft) PtP antenna system

Benefits

e Modular design

e High dynamics & high accuracy

* Robust structure; withstands
harsh environmental conditions

e Easy maintenance

¢ Flexibility to meet customer’s
specifications

e State-of-the-art control system

e Decades of proven experience in
installations worldwide

e Multi-pin cables unnecessary

Key Features

¢ Elevation over azimuth
configuration

¢ Digital servo amplifier

¢ Support for various antenna size
& radomes

¢ Support for various antenna
frequency bands

e Built-in GPS

e Fully stabilized system

e Built-in test (BIT)

¢ Support for outdoor/indoor
control

¢ Pedestal to controller via RS422
link



Specifications for Point-to-Point Stabilized Antenna Systems
L

Parameter Specifications
Antenna 1.2 m (4 ft) 2.0 m (7 ft) 2.4 m (8 ft)
Operating Frequency (GHz) DualBand 4.4-4.99&7.125-8.5 1.7-2.11 7.125-7.750
Polarizations Circular (R/L) Linear(V/H) Linear(V/H)
Antenna Gain (typical) (dBi) 32-36 28.6 42.6
Antenna Beamwidth (3 dB nominal) 3.4°-22° 6° 10°
Cross Pol. (dB) -25 -30 -30
Sidelobes (nominal) -15 Regulatory Compliances U.S. FCC 101B & 74B ETSI Class 2
VSWR 2:1 1.1:1 1.06:1
F/B Ratio (dB) 30 36 52
Pedestal
Type EL/AZ
Maximum Velocity deg/sec 36
Peak Acceleration deg/sec2 36
Azimuth Travel Continuous
Elevation Travel deg -5 up to +180
Continuous Delivered Torque Ib.ft 150
Withstand Torque Ib.ft 220
Position Accuracy deg +0.03
Environmental (under radom)
Temperature
Operating °C -25 to 60
Survival °C -40to 70
Radome size m (dia) 2.35 2.9 3.35
System weight Ib (kg) 950 (430) 950 (430) 1800 (813)
Power Requirements VA 1000 1000 1000
Sub-system Model Number
Pedestal AL-4016
Controller Outdoor AL-5005

1.2m(4ft) PtP antenna system

2.4m(8ft) PtP antenna system




EW and DF systems

Orbit offers a wide range of EW and DF antenna systems. A typical system
comprises an Antenna/Feed, an Azimuth Pedestal, as well as a controller and servo.
The systems are designed to support a range of frequency bands.

Specifications for EW and DF Systems

Parameter Specifications

System Type AL-362-1Sys DF Sys |AL-560-1ELT EW Sys | AL-4018-1AZH EW Sys

Oé)erating Frequency 0.5t0 40 0.5t0 18 0.5t0 18

(GHz)

Polarizations (deg) Linear-slant 45 Linear-slant 45 Linear-slant 45

Antenna Gain dBi (typical) | 8 @ 0.5 14 @0.5 16 @ 0.75

@ GHz 22 @ 40 37 @18 36@ 18

Antenna Beamwidth (deg) | 50 @ 0.5 24@0.5 30 @0.75

(3 dB nominal) @ GHz 1.5@40 1.5@18 12@18

Azimuth

VSWR 2.0:1 for 90% Band 2.0:1 for 90% Band 3.0:1 max

Sidelobes dB min (nominal) [-10 @ 0.5 to 2 -12 -12

GHz -15 typical @ 3to 40 |-15 typical -15 typical

Pedestal

Type Azimuth

Maximum Velocity RPM (deg/sec) 200 12 240

Peak Acceleration (deg/sec?) 115 12 240

Azimuth Travel (deg) CONTINUOUS +190 +360 CONTINUOUS

Elevation Travel (deg) +5 +5 MANUAL +10 MANUAL
ADJUSTMENT ADJUSTMENT

Pointing Accuracy (deg) +0.2 AZ- +0.06 +0.1 max
EL- +0.5

Environmental (Under Radome)

Temperature (°C) -30 to +55 -20 to +55 /-40 to -20 to +55 /-40 to +71
+65 storage

Humidity (%) 95 + condensation 95 + condensation |95 + condensation
Rain (mm/hr) 100 Tropical site 120

Ice NA NA NA

Wind Load Under radome Cont-60 Up to 65
Operating (km/hr) Peak-80

Stowed (km/hr) Under radome 120 Up to 110

Weight Ib (kg) 170 (77) 210 (95) 1035 (470)

Power Requirements VA | 7800 300 4200

AL-560-1ELT

AL-362-1Sys

AL-4018-1A2H

Benefits

Modular design

High dynamics & high accuracy
Robust structure; withstands
harsh environmental conditions
Easy maintenance

Flexibility to meet customer’s
specifications

State-of-the-art control system
Decades of proven experience
in installations worldwide

Key Features

High speed azimuth configuration
Digital servo amplifier

Support for various types of
antennas

Support for various antenna
frequency bands

Built-in test (BIT)

Support for outdoor/indoor
control

Pedestal to controller via RS422
link






Weather Radar Antenna system

During the last few decades, Orbit has become the preferred supplier for weather
radar integration companies worldwide. Orbit's typical system comprises an
antenna/feed, Azimuth/Elevation pedestal, inertial Measurement Unit (IMU), together
with an outdoor controller and servo which is hosted in a low loss radome. The
systems support antennas ranging in size from 2.4 to 6.4 meters (8-21ft) and S,
C & X frequency bands.

AL-4016-1EWR-2.4m-C

Benefits

e Modular design

e High dynamic & high accuracy

* Robust structure; withstands
harsh environmental conditions

e Easy maintenance

¢ Flexibility to meet customer’s
specifications

e State-of-the-art control system

e Decades of proven experience in
installations worldwide

e Multi-pin cables unnecessary

Key Features

¢ Elevation over azimuth
configuration

¢ Digital servo amplifier

¢ Support for various antenna size
& radomes

¢ Support for various antenna
frequency bands

e Built-in test (BIT)

¢ Support for outdoor/indoor
control

¢ Pedestal to controller via RS422
link



Specifications for Weather Radar (under Radome)

Parameter Specifications
Antenna 2.4m (8ft) 3.8m (12.5ft) 4.2m (14ft) 4.5m (15ft) 6.4m (21ft)
Operating Frequency GHz 54-57 54-57 54-57 54-57 27-29
Polarizations Linear Linear Linear Linear Linear
Antenna Gain dBi (typical) @ GHz min 396 @5.6 443 @5.6 466 @5.6 470 @5.6 428 @28
Antenna Beamwidth (deg) 1.7@5.6 1.1@56 08@5.6 08@5.6 1.16 @ 2.8
(3 dB nominal) @ GHz max
VSWR 1.25:1 1.25:1 1.25:1 1.25:1 1.45:1
Sidelobes dB (nominal) @ GHz typical 27.0@5.6 -32.0@5.6 27.0@5.6 27.0@5.6 250 @ 2.8
Cross-Polarization dB @ GHz min -34.0@5.6 -40.0 @ 5.6 -40.0 @ 5.6 -40.0 @ 5.6 -35.0 @ 2.8
Input Power CW PULSE(KW) 250 250 250 250 250
Pedestal
Type EL/AZ
Maximum Velocity (deg/sec) 36 36 36 36 36
Peak Acceleration (deg/sec ?) 36 36 36 15 15
Azimuth Travel Continuous
Elevation Travel (deg) -5 up to +180
Continuous Delivered Torque Ib.ft 150 170 170 1200 2,600
Peak Torque Ib.ft 220 500 500 3,500
Pointing Accuracy (deg) (under Radome) +0.03 +0.03 +0.03 +0.02 +0.02
Environmental
Temperature

Operating (°C) -25 to 60

Survival (°C) _40 to 70
System weight* Ibs (kg) 110 (500) 2425 (1100) 2425 (1100) 3086 (1400) 7937 (3600)
Power Requirements VA 1000 1100 1100 6500 16000
Sub-system Model Number
Pedestal AL-4016-1 | AL-4017-1 |AL-4017-1 | AL-4018-1 | AL-4034-1
Tracking Controller DSA or AL-2631-3J
* Without Radome
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AL-4017-1EWR-3.8m-C

AL-4018-1EWR-4.5m-C




Internet
Backbone

Service
Providers

The requirement to be connected anytime, anywhere seems insatiable as our lives depend more and more on various services
that require connectivity, whether it is for professional or personal use. This is the fundamental maxim that drives many
research and developments efforts in the Information and telecommunication domains, more specifically of technologies for
providing a fatter pipe for the terrestrial mobile user, known as the 4th generation and beyond.

Specifically, there is a growing demand for broadband connectivity to allow provisioning of continuous and uninterrupted
interactive services while traveling on board different types of transportation vehicles (in Land, Air & Sea) over large and
sometime global distances. While many questions remain open with regards to the key factors and the best technologies
that will allow a sustainable and viable business, it is very clear that the fundamentals of the problem are such that satellite
communications are the only realistic vehicle for the provision of these services.

Orbit’s mission is to continuously develop and produce families of products bringing to the Mobile Satcom market the most
creative and innovative solutions in terms of performance, size & cost.

Land Mobile Airborne Train Marine






Vehicular Satcom Antenna System

AL-2717 COTM The SATCOM Solution

Orbit offers the COTM (Communication On The Move) - a unique VSAT
Ku-band high performance solution, designed for command & control vehicles in
the army forces, homeland security and Special Forces.

COTM is a complete outdoor, highly dynamic stabilized VSAT system, providing
reliable broadband communication required whether you are driving on a level
surface or a rugged terrain, enabling agility of forces widely spread geographically.
COTM is delivered with an RF front end (low noise figure LNB & high performance
OMT/TX reject filter) and a 25W HPA & BUC providing up to 1-2 Mbps (*)
communication data rate and high G/T.

Using a built-in GPS, IMU and narrowband-tracking receiver, (all operated by Orbit's
state-of-the-art digital controller and servo unit,) the antenna stabilizes all three
axes directed towards Ku-band satellites.

Comprising a low side-lobe 46 cm (18") dual reflector, a linearly polarized Ku-
band Tx/Rx antenna sub-system, and a three axes (Pol/El/Az) Direct Drive tracking
pedestal combined with a digital controller. COTM delivers high dynamic accuracy
resulting in constant and clear communication.

Backed by over 50 years of global experience and internationally deployed teams
of highly skilled engineers, COTM is a core element of Orbit’s proven mobile
SATCOM solutions - one of the leading comprehensive stabilized tracking solutions
for today's expanding mobile SATCOM applications needs.

Benefits

e High dynamic accuracy

e Continuous broadband
communication for
various mobile applications

e Compact solution - all in one
package

¢ Cost-effective

¢ Plug & Play system

e High reliability

e Easy maintenance

e Fast installation

Key Features

¢ Direct Drive configuration - zero
backlash

¢ Standard L-band Tx/Rx interface

o High EIRP & G/T

¢ Sophisticated high dynamic
accuracy, DSP Based tracking
controller

(*) Depending on customer modem
and satellite used.



COTM - System Specifications

Parameters Azimuth Elevation Polarization
Motor type Brushless(PMSM) Brushless(PMSM) DC-Brushless
Peak velocity (deg/sec) 200 100 100

Peak acceleration (deg/sec?) 400 200 200

Gearing backlash (deg) “ZERO" (DIRECT DRIVE) “ZERO"(DIRECT DRIVE) | 0.15

Data take-off accuracy (deg) RMS +0.02 +0.02 +0.2
Orthogonal Axis (deg) 0.05

Limit-To-Limit Travel Range (deg) +N x 360 0 to 100 -75t0 75
Total Weight (kg) Approximately 85

External Dimensions (mm)

588 (TBR) swept volume diameter

645 (TBR) total height

Power 28 VDC, 15A RMS

Communication RS-422 up to 921600 Baud, 1000 Hz command and status update rate
Antenna diameter (mm) 460 (18.12")

Minimum antenna gain (@ 11.7 GHz) dBi 31.9

Minimum antenna gain (@ 14.5 GHz) dBi 33.8

Minimum System G/T (@ 11.7 GHz) dB/K 10.5

Minimum System EIRP (@ 14.5 GHz) dBW 44.5 (with 14W BUC)

Operational temperature (°C) -25 to +55

Storage temperature (°C) -40 to +71

Vibration and Shock

Associated with operation during transportation on paved and unpaved roads

COTM - Basic Configuration
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Sub
Reflector

Ku
Feed

GPS
Antenna
——
Antenna
Reflector

’ POL Drive Unit
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|
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Gyros
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e
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[

Modem
(supplied by
customer)

Inertial
Measurement
Unit (IMU)

Host Control System,

— (if any, supplied

by customer)

Power Supply
(supplied by customer)




Ku-Band Airborne Satcom
Antenna System

The AL-1614-Sys Ku-Band Airborne Satcom System is based on Proven concept
used in various Orbits’ Applications, used over the last 15 years.

The AL-1614-Sysis based on Modular Sub-assemblies Such as Antenna Control
unit, Gear/Motor/Encoder Assembly, RF Front End, (which were tested and proven
to meet Airborne Environmental conditions), which are assembled and integrated
for this specific application in order to meet the required compact system design.

7360.00

Benefits and Features

e Efficient “Dual Reflector” Antenna
System

e High EIRP & GT Antenna System

e High Servo Bandwidth Stabilized

¢ Antenna System for minimum

¢ Dynamic Tracking Error

e RTCA 160D Airborne Standard
Compliant

¢ In compliance with ETSI & FCC
Satellite Regulations



Specifications for Airborne System

Data Rate Up link (from terminal) 2MBPS
Down link: 200 KBPS, Using AB2 Satellite

BER at Aircraft / GCS Depends on Modem and Modulation Scheme to be used.
Typical Eb/No of the system is approx. 6dB.

Power Supply 28VDC @ 5A for ACU

Antenna Size/Type 0.37m “Dual Reflector *

Operating Frequency

Transmit GHz 14.00-14.50
Receive GHz 10.70 -12.75
Tx Gain of Ant.dB (@ GHz) 32 (14.25)
Rx Gain of Ant dB (@ GHz) 30 (11.25)

Polarization

Linear Orthogonal

Side Lobe Pattern

Meets Satellite Regulations

On Axis Cross Polarization Isolation

Tx dB @ GHz 30 @ 14.25

Rx dB @ GHz 30dB @ 11.70GHz
Isolation between Tx & Rx Ports dB > 30

Az Travel (deg) Continuous 360

EL Travel (deg) 15-70

Pol. Travel (deg) +45

Stabilization & Pointing System

Pedestal Configuration

Polarization Over Elevation over Azimuth

Max velocity (deg/sec)

30

Max acceleration (deg/sec?)

30

Total Tracking accuracy (deg/sec?) (RMS)

<0.5 @ 100 (assuming no INS Errors)

Stabilization Technique

Based on INS Data (Available from Aircraft)

INS & Control ARINC 429 & RS-422
RF Front End

BUC/HPA Up to 25W

Input Frequency Range (MHz) 950 to 1450

Output Frequency Range (GHz)

14.00 to 14.50

Input Power from Modem

-30 to +3dBm nominal output level, 15dBm max input level

Operating temperature Range (°C)

-55 to +70

Weight (Kg)

Approx. 30

System Layout

OMT

Antenna

3 Axes TRF
Pedestal

LNB

Control
Unit

Below Fuselage |L

ARINC
429-INS

RS422

28v Control

Ku

=

Integrated
BUC &
HPA 25W




Ku-Band Train Satcom
Antenna System

The AL-2601-VSAT Ku-Band Mobile Stabilized Antenna System for Trains, is characterized
by its ‘Low Profile’ and accurate Dynamic Tracking Performance.
No magnetic compass is used; tracking is, therefore, not susceptible to magnetic
disturbances or high-current electrical wiring. A combination of a solid-state rate gyro,
a GPS receiver, and RF Signal Strength maximization (using a Narrow Band receiver)
provides an accurate and reliable Satellite Tracking. The System includes
a 3 Axes Stabilized Pedestal (Pol. Az. El), which incorporates a Unique El Motion of
Reflector & Stabilized Pedestal. All fitting into a radome approximately 33 cm high.
The system is fully independent of the train, only requiring a 24 Volt DC power source.

System Components

e Antenna Reflector and Feed, (with polarization compensation)

e LNBs (one of three covering Rx range 10.95 -12.75 GHz)Polarization-
e Qver-Elevation-Over-Azimuth PositionerAntenna Control Unit (ACU) &
¢ Narrow Band Receiver (NBR)Rate Gyro's (IMU)GPS Receiver

Radome & Radome Base

Outline Dimensions

285 mm (conf. A)
335 mm (conf. B)

& 1060 o

A

1160 _

A

Benefits and Key Features

e Low Profile

e High EIRP & GT Antenna System

¢ Self Contained Inertial

e Measurement Unit-No Need for
External Compass

e EN-50155 Train Standard
Complaint

¢ Only one cable used between
the Antenna System (on Roof)
to the Control Room for (IF-Tx,
IF-Rx, T0MHz Ref, Ethernet)
Unique RF Tracking Algorithm
with Narrow Band Receiver
ensuring positive satellite
identification

¢ In compliance with ETSI & FCC

¢ Satellite Regulations

Note: The Stabilized Antenna System
can be supplied as a TVRO System
in the first stage, with an option to
upgrade the System to a Tx/Rx
(VSAT) System.



Systems Specifications

Antenna Sub-System Stabilized Sub-System System
Parameter Units Values Parameter Units Values Parameter Units Values
Frequency Range Rx GHz 10.95-12.75 Axis Travel Deg. Train Speed Km/hr 300
Tx 14.00-14.50 Elevation Conf. A 15 to 47* Input Voltage Volt DC 72
Antenna Gain ~ Rx | dBi 310 Elevation Conf. B 38 to 70** Input Power Watt 350
TX 325 Azimuth Continuous Operating oC 251050
System G/T @ dB/K | 84 Polarization 90 Temperature
10.95 GHz Velocity (AZ, EL & Pol) | Deg/sec 20 Storage °C 20 t0 80
System EIRP dBW 405 Acceleration Temperature
(with 8w BUQ) Angular (AZ, EL & Pol) | Deg/sec 20 Relative Humidity 100%
Cross-Pol. dB Better than 30 Linear kmvhr/sec | 20 (with radome)
Pointing Accuracy Deg System Weight | KG 70(APPROX)
Polarization Linear(V/H) Elevation Less than 1
Azimuth Less than
Polarization 05
Less than 1

System Layout

ADMx

Antenna Stabilized System

Train Roof

Control Room

BDMx EN-50155 Certified P.S.

24.0r
48VDC % 72 Volt DC Nominal

Single coax cable to
Train Roof (L-Band Tx/Rx,
Ethernet & 10MHz Ref.)

L-Band Tx & 10MHz

L-Band RX

12-24 VDC Ethernet Comm

/[ N\

— —— ooo
|‘ S o ooo |

Costumer’'s modem/Computer



Marine Satcom Antenna Systems

The Orbit Technology Group offers the Marine Tx/Rx 2-Way communications and
TVRO Satellite Systems Product Line, comprising products for use by private,
commercial and military platforms & applications.

Our marine systems stabilize and point an antenna positioned on a marine vessel
towards a selected satellite, enabling the antenna to transmit and receive signals
to and from the C, X and Ku Band satellites. Orbit’s systems are flexible and support
various satellites, frequency bands, polarizations, antenna sizes, RF packages etc.
The Orbit Technology Group also offers a range of Marine TVRO Ku & C Band
Satellite TV & Entertainment Systems Product Line with antenna ranging from 80cm
to 2.8m. For more information please refer to Orbit's Marine business line web
site: www.orbit-marine.com

AL-7103-Ku Mk I

Benefits

e Commercial Off-the-Shelf Design

¢ Global coverage

¢ No system balancing needed

¢ No Zenith or Horizon Keyholes

¢ Supports Broadband Data
Communications

¢ Innovative Tracking Technologies

¢ Simplified Installation

¢ (Cost-effective Maintenance

Key Features

¢ Designed to meet Military and
Environmental Standards

* Meets Satellite Regulations

¢ Built-in GPS

e Supporting RF Package (LNB &
BUC)



Specifications for Marine Satcom Antenna Systems

TxRx Product Line

Model Antenna size Radome Size Frequency Polarization
AL-7103-Ku GHz 1.15m 1.28m Tx: 14.0-14.5 Linear
(Eutelsat Type Approval) Rx: 10.95-12.75
AL-7103-C GHz 1.28m 1.4m Tx: 5.9-6.4 Circular
Rx: 3.7-4.2 Or Linear
Extended:
Tx: 5.7-6.725
Rx: 3.4-4.2
AL-7108 GHz 2.4m 4.5m Tx: 5.9-6.4 Circular
Rx: 3.7-4.2
AL-7109 GHz 2.8m 4.9m Tx: 5.9-6.4 Circular
Rx: 3.7-4.2 Or Linear
Typical Block Diagram
/P d AL-7103 -Ku MKII
Note
ADE-BDE cable recommended length:
a) Up to 50m-LMR-400 Cable
b) Up to 100m -LMR-600 cable
ADE
BDE One LMR400 or LMR600
90 to 250 VAC Cable for:
50/60 Hz TX, RX, LAN10 & MHz Sync
- | Rack Mount Central |
Ship bBE2)| NMIEA 0183 or . Control Unit
Compass 3 Synchro or Step by Step ! .
h 1 > 1
1 LAN | . | @49 1
1 1
1 1
Remote control and 1 — all
monitoring via Ethernet LAN ~ * s
: Firewall X RX bl
Users computers and phones i L-Band L-Band sh
| GPS IRD s
1 o \ AR il
1 "0_)1 & 1
) ! 3 - S
- T
| = Voder | 115220 VAC
! 1 50/60 Hz
1
!
AL-7108-SYS AL-7109-SYS AL-7103-C AL-7103-Ku MKII
2.4m C-band 2.8m C-band 1.28m C-band 1.15m Ku-band



Elevation over Azimuth Pedestals

Orbit's new generation of light, medium & heavy duty high-dynamic elevation-
over-azimuth DTP (Digital Tracking Pedestals), are equipped with brushless servomotors
and a planetary gearbox for each axis. Each motor is driven by a DSA- based unit
(Digital Servo Amplifier) an advanced DSP responsible for motor current, motor
velocity and axis position control loops. It also includes comprehensive BIT (Built-
In-Test) abilities for the entire pedestal.

Our wide range of pedestals support a variety of antennas ranging from 1 to 8
meters (3-26 ft.) as well as numerous types of slip rings, rotary joints, wave-guides
etc. Orbit’s unique DTP can be used on various tracking and telemetry systems,
optic systems, weather radar systems, positioning systems etc.
Backed by over 55 years of global experience in military and civil projects, Orbit
delivers cutting-edge technology resulting in enhanced, proven tracking pedestals
and systems.

AL-4048 AL-4034

Key Features

¢ DSA (Digital Servo Amplifier)

¢ Brushless motor & planetary gear
assembly

e BIT (Built-In-Test)

¢ High accuracy encoder for
position readout

e Optional: Continuous rotation of
the antenna (azimuth axis)

¢ Optional: RCU (Remote Control
Unit) for manual operation of
the pedestal

Benefits

e (Cost-effective solution

¢ High dynamic accuracy

e Easy maintenance

e User friendly operation

¢ Simple & reliable control interface

¢ All'in one package
Supports a range of systems and
applications

e User friendly operation



Light & Medium Pedestals

Parameter AL-4012 AL-4016 AL-4018
ELEVATON AZIMUTH ELEVATON AZIMUTH ELEVATON AZIMUTH

EBS?aatrig%g\/lf?n?ﬁnmt)Capacity 300 (400) 300 (400) 800 (1084) 800 (1084) 6000 (8150) 6000 (8150)
Max. External Payload Ibs (kg) | 100 (45) 100 (45) 260 (160) 900 (400)

Continuouis Delivered Torque | 90 (120) 90 (120) 150 (203) 150 (203) 660 (900) 660 (900)

Ib.ft (Nm)

Peak Torque Ib.ft (Nm) 120 (162) 120 (162) 200 (270) 200 (270) 1120 (1510) 1120 (1510)
_I}_/I:ég(r_) 2’%2 if_v;i;?ei%t?a rgl) DC Brushless DC Brushless DC Brushless
Velocity °/sec 20 20 18 18 30 30

Peak Accelaration °/sec 2 20 20 18 18 45 45

Power Gearing Backlash 0.07° max 0.05° max 0.05° max

Data Takeoff Accuracy (deg) +0.03 +0.03 +0.03 +0.03 +0.02 +0.02

Axes Orthogonality (deg) +0.03 0.02 0.01

Compliance Rad/lb.ft 7x10° 45x%10° 45x%107° 45x%10° 45x%x10°
Limit-to-Limit Travel (deg) -3 to +185 -5 to +185 N x 360 incl slip- -5 to +185 N x 360 incl slip-

ring and rotary joint ring and rotary joint

g/lbes%r}ggigal Stops (shock 50 and +185° N/A -7° and +187° N/A -10° and +190° N/A
Stow-Lock Provisions (deg) N/A N/A +90 * +0 +90 * +0

Slip Ring Optional Optional Optional

Rotary Joint Optional Optional Optional

Pedestal weight w/o antenna 90 (41) 300 (150) 750 (340)

and counterweight Ibs (kg)

Heavy-duty Pedestals
- ___________________________________________________________________________|

Parameter AL-4034 AL-4048

ELEVATON AZIMUTH ELEVATON AZIMUTH

Bearing Moment Capacity (static
Ib.ft. (l\?m) pacity ( )

22000 (30000)

22000 (30000)

40000 (55000)

40000 (55000)

Max. External Payload Ibs (kg)

3500 (1600)

11000 (5000)

Continuouis Delivered Torque
(static) Ib.ft. (n.m.)

2600 (3500)

2600 (3500)

13500 (18000)

13500 (18000)

Peak Torque Ib.ft (Nm)

3500 (4750)

3500 (4750)

20000 (27000)

20000 (27000)

Motor Type (with integral Tacho &
Fail-safé Brake)

DC Brushless

DC Brushless

Velocity °/sec

30

30

15

15

Peak Accelaration °/sec?

30

30

15

15

Power Gearing Backlash

Zero with dual-drive torque BIAS or 0.03°

Zero with dual-drive torque BIAS or 0.05°

Data Takeoff Accuracy (deg) +0.02 +0.02 +0.015 +0.015

Axes Orthogonality +0.01° +0.01°

Compliance Rad/lb. ft 5x107 5x 107 7x107 7x107

Limit-to-Limit Travel (deg) -5to +185 N x 360 incl. slip-ring -5to +185 N x 360 incl. slip-ring and
and rotary joint rotary joint

%%ﬁ?@ﬁ%ﬁ“”’ -10 to +190 N/A -10 to +190 N/A

Stow-Lock Provisions (deg) +90 0 90 0

Slip Ring Optional Optional

Rotary Joint Optional Optional

Pedestal w/o weight two antennas
and counterweight Ibs (kg)

3500 (1600)

13000 (6000)




Airborne Antenna Positioner

Orbit is an experienced and dedicated manufacturer of Airborne Antenna Systems
in the field of communications and entertainment (Satellite TV) systems for
commercial and military applications. Orbit ,with many years of experience in
developing and producing antenna positioners and controllers,has created new
series of the most advanced and accurate small size positioners.
The unique technology and size enable Satellite communications with exceptional
dynamic performance for airborne applications.

The AL-1600 series of positioners are designed for Satellite communications and
Satellite TVRO application. They have been designed and tested to operate in
harsh environmental conditions per RTCA/DO-160C and have been approved by
the FAA, CAA and INMARSAT.

AL-1615-1

AL-1620-1 AL-1610-1E

Benefits

e Designed to meet customer’s
specifications

Key Features

¢ Flexible adaptation to different
kinds of antenna

¢ Unique elevation drive design
allows continuous azimuth
rotation without slip rings for
elevation drive (in some models)

e Slip ring and rotary joint options

¢ Brushless motors.

e QOperates under harsh
environmental conditions



Specifications for Azimuth Positioners

Parameter AL-1601-1 AL-1601-1E AL-1616-2AZD
Max. External Vertical Load (Ib) kg 29 (13) 40 (18) 44 (20)

Bending Moment Ib.(ft) Nm 40 (55) 16 (22) 30 (40)

Delivered Torque Ib.(ft) Nm 1.8 (2.5) 14 (19) 18 (25)

Travel (deg) +350 Continuous Rotation Continuous Rotation
Mechanical Limit Stop +360 NA NA

Velocity (deg/sec) 30 40 120

Acceleration (deg/sec ?) 10 40 60

Data Take-off Accuracy (deg) +0.1 +0.1 +0.08

Backlash deg 0.08 0.08 0.08
Environmental Conditions

Operating Temp (°C) -40 to +71 -40 to +71 -40 to +71

Storage Temp (°C) -55 to +85 -55 to +85 -55 to +85

Altitude (ft) 40,000 55,000 40,000

Humidity (%) 95 95 95

Vibration 6g 20 Hz to 2000 Hz 5g 20 Hz to 2000 Hz 6g 20 Hz to 2000 Hz
Shock 15g 11 msec 1/2 sin. 6g 20 msec 1/2 sin. 15g 11 msec 1/2 sin.

Operating Voltage (VDC) nominal

28

28

28

Weight Ib.(kg)

44(2)

55 (25)

8.4 (3.8)

Notes:

The above antenna positioner is controlled by an airborne controller, a rotary joint and/or slip ring, as an option.

AL-1616-2AZD

AL-1601-1E




Elevation over Azimuth Positioners

Specifications for EL. over AZ. Positioners

Parameter AL-1612-1 [AL-1610-1E [AL-1615-1
Delivered Torque

Elevation Ib.ft (Nm) 1.1 (1.5) 2.2(3) 7.4 (10)
Azimuth Ib.ft (Nm) 1.8 (2.5) 11.(15) 11.(15)
Max. Withstand Torque (Under Power)

Elevation Ib.ft. (Nm) 1.3(1.8) 3.7.(5) 29.5 (40)
Azimuth Ib.ft. (Nm) 2.0 (2.8) 14.7 (20) 29.5 (40)
Velocity

Elevation (deg/sec?) 20 40 35
Azimuth (deg/sec2) 35 70 70
Accelaration

Elevation (deg/sec?) 20 60 40
Azimuth (deg/sec?) 35 140 40
Limit-to-Limit Travel

Elevation (deg) -25 to +45 -12 to +90 -5 to +95

Azimuth (deg)

Continuous Rotation

Continuous Rotation

Continuous Rotation

Data Take-off Accuracy

Elevation (deg) +0.4 +0.4 +0.1

Azimuth (deg) 0.3 +0.08 +0.08

Rotary Joint (see note) DC to 18 GHz DC to 18 GHz DC to 18 GHz

Slip Ring (see note) No No Yes

Environmental Conditions

Operating Temp (°C) -40 to +71 -55 to +71 -55 to +71

Storage Temp (°C) -55 to +85 -55 to +85 -55 to +85

Altitude (ft) 40,000 40,000 55,000

Humidity (%) 95 95 95

Vibration 2.5g 20 Hz to 2000 Hz 8g 20 Hz to 2000 Hz 5g 20 Hz to 2000 Hz
Shock 15g 11 msec 1/2 sin. 15g 11 msec 1/2 sin. 15g 11 msec 1/2 sin.

Operating Voltage (VDC) nominal

28

28

28

Weight Ib. (Kg)

5.5 (2.5)

5.5 (2.5)

22 (10)

Notes:

The above antenna positioner is controlled by an airborne controller, a rotary joint and/or slip ring, as an option.

({

/

AL-1612-1

AL-1610-1E

AL-1615-1




Specifications for EL. over AZ. Positioners

Parameter AL-1620-1 | AL-1621-1
Delivered Torque

Elevation Ib.ft (Nm) 11 (15) 15.1 (20.5)
Azimuth Ib.ft (Nm) 8.5(12) 13.6 (18.5)
Max. Withstand Torque (Under Power)

Elevation Ib.ft (Nm) 18.5 (25) 29.5 (40)
Azimuth Ib.ft (Nm) 18.5 (25) 29.5 (40)
Velocity

Elevation (deg/sec) 40 20
Azimuth (deg/sec) 65 65
Limit-to-Limit Travel

Elevation (deg) -10.5 to +97 -2 to +90
Azimuth (deg) Continuous Rotation +200

Data Take-off Accuracy

Elevation (deg) +0.08 +0.08
Azimuth (deg) +0.05 +0.05
Environmental Conditions

Operating Temp. (°C) -55 to +71 -55to +71
Storage Temp. (°C) -55 to +85 -55 to +85
Altitude (ft) 55,000 55,000
Humidity (%) 95 95
Vibration 6g 20 Hz to 2000 Hz 6g 20 Hz to 2000 Hz
Shock 15g 11 msec 1/2 sin. 15g 11 msec 1/2 sin.
Operating Voltage (VDC) nominal 28 28

Weight Lb. (Kg) 39.6 (18) 85.8 (39)
Operating Temp. (°C) -55 to +71 -55 to +71
Storage Temp. (°C) -55 to +85 -55 to +85

Notes:

The above antenna positioner is controlled by an airborne controller, a rotary joint and/or slip ring, as an option.

AL-1620-1

AL-1621-1




Antenna Control Unit ( ACU)

AL-4726-3TC & AL-5005-3T

The ORBIT model AL-4726-3TC (indoor unit) & AL-5005-3T (outdoor unit) are
advanced Tracking Controllers, designed to provide overall control of tracking antenna
motion, display position and tracking data.

The AL-4726-3TC & AL-5005-3T incorporate built-in solutions for a wide range of
telemetry and satellite tracking applications. A variety of modes allow automatic
tracking, slave tracking, manual operation and remote control via a host computer.
Both units have been designed for ease of parameter adjustment to allow on-site
application tailoring, calibration and adjustment for mechanical and RF hardware.

AL-4726-3TC (Indoor)

AL-5005-3T (Outdoor)

Key Features

A highly modular hardware
design provides the reliability and
maintainability required in critical
applications

Power and flexibility of a Pentium
CPU along with traditional ORBIT
reliability and structural integrity
Easy-to-read active LCD (TFT) color
display providing access to
parameters for application
tailoring

Graphic, programmable scale,
Error cross-hair window and
signal-strength bar displays

0.01 resolution readout for actual
as well as commanded angles of
both Azimuth and Elevation axes
Non-volatile memory is exclusively
electronic, with reliable
components

Digital algorithms for high-
bandwidth closed-loop control
A variety of tracking modes
forgeo-stationary satellites, low-
orbit satellites and fast moving
targets

Accurate non-volatile clock, able
to be synchronized to an external
time reference

A number of general-purpose
system control switches:
Pedestal Power, Antenna Feed
Power, Antenna Selection,
Antenna Polarization etc



Controller Operation
Manual Operation

Slew Knobs

Two slide potentiometers and a Fine/Coarse switch are
mounted on the AL-4726-3TC front panel. The
potentiometers provide independent slew-rate commands
for Azimuth and Elevation. A connector for an external
Joystick unit can be provided as an option. When connected,
the Joystick overrides the front panel potentiometers and
Fine/Coarse switch, providing slew-rate commands for the
Azimuth axis controlled by Joystick-X and the Elevation axis
controlled by Joystick-Y. The Fine/Coarse switch located on
the controller front panel or external Joystick unit may
reduce the slew-rate command scaling.

Position Shaft-encoder Knobs

Two shaft-encoders are mounted on the AL-4726-3TC front
panel.

The shaft-encoders provide independent position-step
commands for Azimuth and Elevation.

The Fine/Coarse switch controls the position command step
scaling.

Point Preset

A set of ten points stored in the controller's memory is
provided. The antenna is commanded to one of the points
by a single keystroke.

Target Acquisition Search

Raster scanning: Synchronized movement of Azimuth scans
and Elevation steps.
Zig-zag scanning: Un- Synchronized movement of Azimuth
and Elevation scans.

Auto-Track

When in Auto-Track mode, the AL-4726-3TC interfaces
with a tracking type antenna (Monopulse, ConScan,
QuadScan or others) and a tracking receiver with AM and
AGCsignals. These are used to extract errors both in Azimuth
and Elevation, which in turn, are fed into the AL-4726-3TC
digital control loops to keep the antenna pointed at the
target. Thus, maximum RF signal is obtained at all times.
The AL-4726-3TC provides a number of auxiliary functions

to overcome momentary Auto-Track disruptions. All of the
functions listed below are fully programmable both from
the controller’s front panel and the communication link.
They may be turned on or off; their parameters may be
turned to optimal performance or left to the factory-preset
default.

Position Memory

Upon loss of track, this feature will bring the antenna back
to the point where the target was initially acquired and try
to re-acquire it.

Rate Memory
Upon loss of track, this feature will continue the movement
of both Azimuth and Elevation with extrapolated velocities.

Launch Acquisition

This feature will not allow the Elevation axis to move
downwards for a predefined amount of time after the
launch command.

Zenith Pass

For certain types of targets, when the target enters the
Zenith cone (predefined in terms of Elevation angles), the
controller creates a mathematical model of the target's
trajectory and moves the antenna to the point where the
target is estimated to exit the Zenith cone. There it's re-
acquired and Auto-Track renewed.

Auto Acquire

When set, Auto Acquire causes the controller to revert to
Auto-Track, whenever the AGC signal crosses its Acquisition
Threshold Level. This occurs regardless of the current mode
the controller. This feature is useful in manual target
acquisition.

Adaptive Threshold

This feature allows for the Auto-Track Acquisition Level to
follow slow changes in the AGC signals. When active, it is
set to be a few dBs below the AGC mean value, calculated
over a long-time constant. This makes the Auto-Track less
susceptible to target range variation.



Back-up Mode
If the target is eventually lost, the AL-4726-3TC will revert to
Back-up mode, which may be programmed to one of the

following:

o Slave Position

J Orbit or Ephemeris Track
o Step-Track

o Manual Slew or Position
o GPS-Track

o Search or Re-Acquire

o Stand-by

Tracking Antenna Interface

° Conical Scan
o Monopulse
. Electronic Scan

Dual Antenna Tracking

Two antennas are utilized, a high-gain narrow-beam tracking
antenna and a low-gain wide-beam antenna acquisition.
The AL-4726-3TC automatically selects between the antennas
for optimal target acquisition and tracking performance as
well as side-lobe locking prevention.

Dual Receiver Tracking, Auto- Diversity

The controller has the option for two receiver inputs for
AGC and AM. It constantly monitors two receiver AGC
signals. The receiver with most AGC is automatically selected
for tracking.

Step-Track

Periodic jogging of the antenna up and down as well as
clockwise and counter-clockwise, for repositioning to the
point of the maximal reception level. The algorithm features
high-rate data acquisition and then mathematical data
processing (curve fitting) for accurate definition of the
maximal reception point. The axis movement between the
Step-Track iterations takes place according to linear
extrapolation.

Program Tracking

Orbit Track
Tracking according to a predicted trajectory downloaded
from an external computer.

Ephemeris Track (optional)

Tracking according to a predicted trajectory which is pre-
calculated by the controller, according to the given set of
ephemeris data of a given space vehicle.

Celestial Bodies Track (optional)
Celestial bodies tracking (Sun, Moon) for accurate “northing”
and system calibration.

Slave Tracking

Host Computer via Communication Link

The slaving source can be standard RS232 Ethernet or a
GPIB (optional) communication interface.

Parallel TTL (optional)

The slaving source is a parallel 19-bit TTL interface, with
handshake synchronization bits.

GPS Slave

The slaving source is a GPS receiver attached to the tracked
target which downloads its position via an RS232 data link.

Synchro Slave (optional)

The slaving source is another positioner’s analog synchro
position.

Yaw-Pitch-Roll Stabilization

The AL-4726-3TC is able to accept moving platform yaw,
pitch and roll angles while keeping the AZ/EL positioner
axes stabilized on a predefined constant angle in space.
Moreover, the AL-4726-3TC allows the superimposing of
all operation modes on top of the stabilized mode. This
allows for all applications to be performed from a moving
platform.

Safety Limits

The AL-4726-3TC features a number of protective limitations:

Electrical Limits Inputs

o Azimuth/Elevation Travel Limits
o Azimuth/Elevation Rate Limits
° Azimuth Cable Wrap Indicators



Software Limits

o Azimuth and Elevation maximum Velocity Limits.

o Azimuth and Elevation maximum
Acceleration/Deceleration limits.

o Azimuth and Elevation maximum Jerk Limits

o Azimuth and Elevation software position limits by
trapezoidal velocity limitation according to
predefined deceleration limits.

Communication Protocols

o AL-4726-3TC natural protocol

o SA-3842 compatible protocol, allowing a remote
host computer to fully operate the controller and
read status information.

o MAPS Interface Specification: Pedestal Control
Interface Specification for the Multiple Antenna
Positioning System-Naval Air Warfare Center
Aircraft Division, Patuxent River, Maryland.

Programmable Display

The activated LCD (TFT) color screen may be pre-programmed
to display only the relevant information for a certain
application.

Actual and Commanded Pedestal Axes Angles
Each axis status

. Limit Switches
. Interlock
o Azimuth Cable Wrap

Specifications for AL-4726-3TC

Scaled signal strength numeric and graphic-bar display
Azimuth/Elevation Antenna Error

Auxiliary Display Fields

o Tracking Antenna o Servo Error

o Current Point

o Current Orbit

o Polarizer Status

o Active Antenna

o Active Receiver

o Pedestal Power Status

o Feed Power Status

o Slave Update Status

o Azimuth/Elevation Velocity

o Azimuth/Elevation Electrical Bore-sight
o Communication Link Debugging Display Line
o GPS XYZ Target, Delta and Mean Delta Display
° Roll, Pitch and Yaw values

Host Computer Software Development Aids

Communication Link Debug Line Display

When activated, this feature serves as a real-time monitor
for data coming to the AL-4726-3TC controller.
The display is situated prior to any protocol syntax checking,
so that even if the controller doesn’t accept data it is still
displayed for convenient debugging.

Pedestal Simulation Mode

When activated, this mode allows the operation of the AL-
4726-3TC, without any additional connected hardware,
such as Servo Amplifiers, Pedestal Axes, etc. This mode
enables host computer software development and testing
long before the actual system is assembled.

Dimensions

L x W x H 483.9mm x 453.1mm x 183.4mm(4U) (19" x 17.84" x 7.22")

Weight 40 Ibs (18kg)

Power requirements

115/230 VAC (+/- 10%), Single phase,
50/60 Hz (+/- 5%), 220 watts max.

Environmental
Operating Temperature
Storage Temperature

0°C - 50°C
-20°C - 70°C

Humidity 90% non-condensing




Remote Control Unit AL-3002-RCU

General Description

The AL-3002-RCU is an Ultra compact, cost effective Hand-Held Remote Control
Unit designed to manually control and display the position of an Elevation over
Azimuth Digital Tracking pedestals. The RCU is ideal for service technicians and/or
applications requiring manual operation only. However, the RCU can be also
connected to a host computer via RS422 comm. link while switching the
"Local/Remote” switch to “Remote position”.

Front Panel Operation
The AL-3002-RCU front panel consists of the following:

° On/Off Switch

° AZ.& EL. Display

° "Modes" Selector
o Enter Bottom

° Local/Remote

° Joystick

° Coarse/Fine Switch

One Control & Feedback cable is connected between the RCU and The EL/AZ Digital
Tracking Pedestal, the RCU Power-In is 24VDC supplied from the Pedestal SDA's
via Control & Feedback cable. A remote/Local switch allows the user to select Local
(Joystick) control or Remote (Slave) control. An Offset mode allows the user to
adjust the azimuth reading for true north. The Joystick allows simultaneous motion
of both axes while the position read-out of the azimuth and elevation is displayed
on the front panel display.

Modes of Operation

° Point

° Slew

o STBY

° Zeroing
° Offset

Key Features

¢ Flexible adaptation to different
kinds of antenna

e Unique elevation drive design
allows continuous azimuth
rotation without slip rings for
elevation drive (in some models)

¢ Slip ring and rotary joint options

¢ Brushless motors

e QOperates under harsh
environmental conditions

Benefits

e Designed to meet customer’s
specifications






Airborne Antenna Control Unit

General

The AL-2600-3 ACU series is ORBIT's Airborne & Mobile Controller. The AL-2600's
unigue technology and size enables satellite communication without interruption
from systems mounted on airborne, seaborne or ground mobile vehicles.
The controller is approved by the FAA and CAA. The units are fully operational
without degradation in performance, while subjected to harsh environmental
conditions in accordance with RTCA/DO-160C. AL-2600-3

Key Features

e Highly compact, cost-effective
design: controller and motor
drives included in a single small
box

* Rugged and highly reliable
controller based on ORBIT printed
circuit cards used in airborne
applications

e Powerful 32-Bit RISC
microprocessor (INTEL i960KB)

e The ACU can work either as
a slave which is controlled by
a host computer via an RS-
422/232 serial communication
link, or as an autonomic controller
for the fully-automatic TVRO
antenna systems

® ARINC429 interface bus to the
aircraft Inertial Reference Unit.
RS-422/232 interface bus or
analog input for an optional
stabilization sensor like the
rategyro of the TVRO Train
system

¢ Fully automatic acquisition and
tracking modes, with no need for
operator intervention

e Sophisticated software that

combines (simultaneously)

a microwave tracking (step
track algorithm) and inertial
stabilization (IRU or rate gyros),
for accurate and reliable
satellitetracking, using
extrapolation algorithm to
minimize dynamic error

Built-in diagnostic software for
maintenance

Upgradeable Controller - The
ability to update the software

version and new satellite locations
via RS-422/RS-232 communication

bus
Command Input Bus includes

mode of operation and new AL

and EL positioners being

transmitted from host computer
to the ACU at an update rate of

100 Hz

e Status Output Bus includes mode
of operation, actual AZ and EL
position and status word (reports
to the host in case of faults in
the system) being transmitted
from the ACU to the host at an
update rate of 50 Hz

e Power input -28 volts DC
nominal

e Environment - Tested according
to the RTCA-160C requirements



The ACU Modes

Point mode
Parking

Self-Test (BIT)
Acquisition (SRR)
Step-Track (TRACK)
Maintenance

Optional modes

Continuous azimuth scan CW direction

Continuous azimuth scan CCW direction

Sector scan

Point Mode

The positioner points the Antenna at a target. The azimuth and the elevation angles, defining the position target are defined
within the Command Input Bus.

Parking Mode

The positioner rotates towards 0 in azimuth and 0 in elevation and parks there.

Self-Test

On initial warm-up, or as a request of the host computer, the system performs a test schedule to check that it is fully
functional before being available for use. Any faults detected will be reported within the status word.
Acquisition (SRR)

During the acquisition phase, the ACU selects an initial test frequency (Beacon) known to broadcast 24 hours a day from the
satellite,and points to the expected direction of the satellite base on the IRU data. If the signal strength of the selected
frequency is above the noise floor by a certain threshold, the ACU then verifies that the satellite being observed is the correct
one. If not, a raster scan is performed around the expected point until the satellite is found. When the desired satellite is
found, the ACU begins the step-track algorithm.

Step-Track (TRACK)

After acquisition, the system will proceed automatically to TRACK mode. The tracking method is a combination of inertial
stabilization and RF tracking. Inertial Stabilization due to the Aircraft movement and maneuver there are short-term tracking
errors, which will be eliminated by using the IRU data. RF Tracking While in TRACK mode the ACU continuously performs a
STEP TRACK routine in order to eliminate the system long-terms errors (like the IRU errors and drifts). By implementing the
STEP TRACK technique, the ACU is able to maximize the signal strength and hence to keep the antenna boresight on target.
Maintenance

Motors are in shutdown.

Continuous Azimuth Scan, CW Direction (Optional Mode)

The positioner carries out a continuous azimuth scan in a CW direction. The azimuth scan angular rate and the elevation
angle are defined within the Command Input Bus.

Continuous Azimuth Scan, CQW Direction (Optional Mode)

The positioner carries out a continuous azimuth scan in a CQW direction. The azimuth scan angular rate and the elevation
angle are defined within the Command Input Bus.

Sector Scan (Optional Mode)

The positioner carries out a sector scan. The azimuth start point, the azimuth end point, the azimuth scan rate and the elevation
angle are defined within Command Input Bus.

NOTE: For TVRO applications there are three modes of operation: Self-Test, Acquisition and TRACK. The sequencing between these
modes is automatic.



Environmental Conditions

The ACU operates without degradation under the following conditions:

Temperature and Altitude

Operating conditions -55°C to +71°C, Storage Conditions -55°C to +85°C, Altitude 55,000 ft, "Environmental Condition and
Test Procedures for Airborne Equipment, RTCA/DO-160C" Sections 4 and 5: Section 4 - Category F2, para. 4.5.1,45.2,45.3
and 4.6.1. Section 5- Category A.

Humidity

The ACU withstands the effects of a warm, humid atmosphere of at least 95% relative humidity. RTCA/DO-160C Section
6: Category C.






Committed to providing its customers with the best possible service, Orbit gives special attention to its Customer Service
Centers. Orbit, being aware of the major importance of maximum uptime for product operation, ensures rapid response
to all calls for assistance, by maintaining an extensive network of Customer Service Centers (CSGs). All Orbit customers, with
or without warranty agreements, can contact their nearest CSC by phone, fax, or email and receive full assistance. The CSCs
carry out the field functions i.e., preventive and corrective maintenance during the warranty period and thereafter, within
the framework of service contracts, as well as ‘per call’ service. Sufficient inventory levels of spare parts enable their expeditious
shipment with a minimum of delay. Once the system is delivered, the customer is informed of their nearest CSC responsible
for the product’s efficient

operation. Our CSCs offer the highest level of professional assistance.

Extended Warranty

Orbit offers a maintenance program on attractive terms beyond the warranty period. The cost of this extended warranty
depends on the system'’s size and complexity.

The extended warranty includes:

o Preventive maintenance and calibration. During preventive maintenance visits, parts that might be about to fail
are replaced. The guaranteed response time is 24 hours from receipt of the service call. And the malfunction is
corrected on-site, within 72 hours. Full repair and returning the system to its fully-operational status, can be carried
out within 96 hours of the first call

J Implementation of engineering changes (ECN)

o Software updates

o Documentation updates



Preventive Maintenance & Calibration

In this program, the equipment undergoes periodic preventive maintenance and calibration in accordance with Orbit's
recommended procedures and statement of work. Thereafter, a calibration tag, meeting all MIL-STD requirements, is attached
to the equipment and an incident report is issued, detailing all the maintenance and calibration procedures that were
performed.

Integration & Installation Services

Orbit's Customer Service Department offers on-site integration and installation services, carried out by our skilled personnel.
This service provides the customer with an operational turnkey system.

Training Services

Training service are available for the operation and maintenance of most of Orbit’s equipment. The training can be given
at Orbit’s plant or at the customer’s site.
Per-Call Repairs

Orbit encourages its customers to purchase certain spare parts for storage on their site. This should help you to solve certain
problems rapidly, after consulting with your CSC.

A list of recommended spare parts are/is available for each Orbit system. Special low prices are offered for these parts if
they are purchased together with the system.



Refurbishment / Upgrade

Orbit offers the services of its skilled technical staff for the refurbishment of most 3rd-party antenna positioning equipment.
Your equipment can be shipped to a convenient CSC and be refurbished to your entire satisfaction. You may take advantage
of this service and, at the same time, upgrade your equipment to incorporate the latest new features developed by Orbit.
The standard Orbit Refurbishment Program comprises:

° Motor replacement or refurbishment.

o Reduction gear replacement or refurbishment.

o Installation of new a tachometer system (for closed loop systems).

o Replacement of Synchro/Shaft Encoder Assemblies.

o Optional replacement of slip-ring and/or rotary joints.

o Complete rewiring of the system, including the replacement of the connectors.

o Replacement of all fasteners (screws, nuts, washers).

o New metal treatment.

o Priming and repainting the systems surface.

o Performing a complete Acceptance Test Procedure to meet the system'’s original specifications.

Upgrading Options

The system can be upgraded by:

o Installing high-accuracy data take-off.

o Installing rotary joints and/or slip rings (if not included in the original system).

o Replacing the existing tracking controllers and SCR motor drive, with our state-of-the art AL-4726-3TC Tracking
Controller and advanced PWM servo amplifier series.

o Replacing or upgrading the RF components and antenna.

o All of the above can then be integrated with your receiver.

o Any special requirements can also be supplied at this time.
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