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INTRODUCTION

Section 1.0
INTRODUCTION

EQUATORIAL Communications Company markets satellite-based data
communications networks for point-to-multipoint distribution applica­
tions. These satellite networks offer a cost-effective alternative to the
traditional telephone networks.

The EQUATORIAL satellite data communication network incorporates a
36-foot (11-meter) Master Earth Station located in Mountain View,
California; a geostationary satellite; and a number of Micro Earth Stations
installed at remote user locations. EQUATORIAL manufactures,
operates, and markets the Master Earth Station, uses its own satellite
transponders on WESTAR IV and GALAXY III as authorized by the
Federal Communications Commission, and manufactures and markets the
low-cost C-100 Series receive- only Micro Earth Stations.

After receiving customer data from telephone lines or a satellite feed, the
master station transmits the data to the satellite transponder in orbit
above the earth. The satellite relays the data to each micro station which
forwards it to nearby peripheral equipment. Figure 1-1 shows the integral
parts of this data communication network.

Figure 1-1. Point-to-Multipoint Network
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INTRODUCTION

EQUATORIAL’s patented spread-spectrum technology is used to
provide reliable data transmission in the presence of strong satellite or
terrestrial interference. This technology uses a frequency bandwidth
which is greater than conventional signals transmitting at comparable data
rates, resulting in micro earth stations with antennas as small as 0.6 meter
(24 inches) in diameter.

The Equatorial Data Distribution Network is ideally suited for the follow­
ing types of network applications:

• General and sports news distribution

• Commodity and financial news distribution

• Weather data distribution

• Data-base distribution.

The C-100 Series Micro Earth Station equipment consists of the antenna
and the low noise converter (LNC) assembly, and the controller. The
small size and weight, low power requirements, and interference-resistant
design of the receiver allow for easy installation.

This manual provides the step-by-step instructions for installation of the
C-100 Series receive-only Micro Earth Stations. Organized in five sec­
tions, the document contains the following:

Section 1.0: Introduction.

Section 2.0: System Description

A brief overview of the Micro Earth Station system operation.

Section 3.0: Preparation for Installation

Instructions for unpacking of equipment, controller connections and
checkout, and site selection.

Section 4.0: 0.6 and 0.7 Meter Antenna Installation

Details on assembly and installation of the 0.6 and 0.75-meter (24- or 30-
inch) antenna system.

Section 5.0: 1.4 Meter Elliptical Antenna Installation

Details on assembly and installation of the 1.4-meter (4 by 6-foot) offset-
fed elliptical antenna system.

The Appendices contain additional information which may be needed to
facilitate antenna installation or controller check-out.
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SYSTEM DESCRIPTION

Section 2.0
SYSTEM DESCRIPTION

The C-100 Series receive-only Micro Earth Station consists of two major
subsystems; the antenna assembly and the controller (see Figure 2-1).
The antenna assembly consists of a reflector, low noise converter, and
waveguide/feedhom. It receives, amplifies, and downconverts the 4-GHz
satellite signal to a 69.25-MHz intermediate frequency (IF). The control­
ler demodulates the intermediate frequency (IF) signal, performs data
processing functions, and transmits data to user’s peripheral equipment.
The antenna is connected to the controller by up to 500 feet (152 m) of
high-quality RG-59/U coaxial cable.

The C-100 Series is available with several antenna and controller I/O op­
tions that permit it to be tailored to meet user location and application re­
quirements.

Antenna Options

• The 0.6 meter (24-inch) antenna is installed at locations where the
satellite-radiated power is maximum, i.e., in the center of the
satellite beam.

• The 0.75 meter (30-inch) antenna is installed at locations with a
slightly lower received signal.

• The 1.4 meter (1.8 x 1.1 meter, or 72 x 42-inch) offset-fed elliptical
antenna (with an effective aperature of a 1.4 meter dish) may be
required where the received signal is lower.

Each antenna has a low noise converter (LNC) assembly that contains
bandpass filters, a low-noise preamplifier, and downconverter.

Controller I/O Options

• Asynchronous/synchronous mode which supports 1 or 4 ports with
RS232 or 20 ma current loop interface.

• Asynchronous/synchronous/SDLC mode which supports 4 ports
with RS232 or RS422 interface.

• Intelligent mode (for applications requiring programmable
interface) which supports 2 ports with RS232 or RS422 interface.

Any controller option works with any of the three antenna options (see
Table 2-1).
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SYSTEM DESCRIPTION

Table 2-1. Antenna/Controller Configuration Guide

I/O Version Antenna Size

Model 0.6m 0.75m 1.4m

Async/Sync

C-101 (1 port) X
C-102 (4 port) X
C-104 (1 port) X
C-105 (4 port) X
C-108A (4 port) x I

C-131 (1 Port) RHC
C-132 (4 port) RHC
C-133A (1 port) RHC
C-134A (4 port) RHC
C-135 (1 port) LHC
C-136 (4 port) LHC
C-137A (1 port) LHC
C-138A (4-port) LHC

Async/Sync/SDLC

C-112 (4 port) X
C-115 (4 port) X
C-118A (4 port) X

Intelligent

C-122 (2 port) X
C-125 (2 port) X
C-128A (2 port) X

X = For Linearly Polarized Signals
RHC = For Right Hand Circular Polarization
LHC = For Left Hand Circular Polarization

Table 2-2 lists the physical and environmental specifications for the con­
troller and the three antenna sizes.
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SYSTEM DESCRIPTION

Table 2-2. C-100 Physical and Environmental Specifications

Antenna Assembly:

ANTENNA SIZE____________ 0.6 m 0.75 m 1.4 m
Reflector Dimensions: 24.8 in. 30.9 in. 72" X 42”

(metric) (630 mm) (785 mm) (1.1 x 1.8 m

Waveguide Length: 10.1 in. 11.9 in. N/A '
(metric) (257 mm) (302 mm) N/A

Mounting Ring Frame Depth
(front to back): 21.5 In. 29.5 in. N/A

(metric) (546 mm) (749 mm) N/A

Assembly Weight: 20.0 lb. 25.0 lb. 150 lb.
(metric) (9.1 kg) (11.4 kg)

Operating Temperature: -40° to 140°F (-40° to 60°C)

Controller:

Height: 6.75 inches (171 mm)
Depth: 13.5 inches (343 mm)
Width: 17.5 Inches (445 mm)

Weight:
19 lb. (8.6 kg)

Operating Temperature:
32° tOl22°F(0° to 50°C)

Power Requirements:
100 to 127 VAC, 60 Hz, 60 watts (U.S.)
220 to 240 VAC, 50 Hz, 60 watts (International)

(68.2 kg)
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Section 3.0
PREPARATION FOR INSTALLATION

3.1 UNPACKING AND INSPECTING EQUIPMENT

The C-100 Series Micro Earth Station, in either the 0.6 or 0.75-meter ver­
sion, is packed in three cartons. Five cartons are required for systems with
the 1.4-meter antenna. An additional shipping carton is used for the base
mount (if ordered).

1. Examine the exterior of each carton for damage before unpacking
the Micro Earth Station equipment. If the carton is damaged,
note the location and extent of the damage.

NOTE

The person accepting delivery should inspect the exterior of
the cartons in the presence of the delivery person. If the
cartons are damaged, note extent of damage on the Bill of
Lading before signing for shipment

2. Open the cartons and carefully unpack each item. Refer to the
shipping documents and ensure that each carton contains the
items listed.

3. Inspect each item for damage. If an item is damaged or missing,
note the discrepancy and contact the supplier directly.
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PREPARATION FOR INSTALLATION

3.2 CONTROLLER CHECKOUT

Before proceeding further with the installation, it is best to run a prelimi­
nary check on the C-100 Controller to verify its operation. This also gives
you an opportunity to verify the Controller Input/Output (I/O) configura­
tion and to build or otherwise acquire the proper I/O cable. This section
consists of three separate Controller checkout procedures, one procedure
for each type of I/O configuration. In order to select the proper Con­
troller checkout procedure, you must identify the I/O configuration.

Locate the configuration label on the rear of your C-100 Controller. This
label is illustrated in Figure 3-1. The third item down is the I/O configura­
tion. This will be one of the numbers listed below and will indicate the
type of I/O controller installed.

M.B. 55-

I.F. 19-

VO 17-02A

P.S. 22-01

PROM

Figure 3-1. C-100 Configuration Label

Label See
17-nn Sec 3.3 Async/Sync I/O Checkout
18-nn Sec 3.3 Async/Sync I/O Checkout
56-nn Sec 3.4 MPSC I/O Checkout
122-nn Sec 3.5 Intelligent I/O Checkout
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PREPARATION FOR INSTALLATION

3.3 ASYNC/SYNC I/O CHECKOUT

Check the operation of Controllers with the 17-nn and 18-nn I/O control­
lers by performing the following steps:

1. Fabricate one custom cable to connect the controller output to
the peripheral equipment input. Refer to Table 3-1 for the
proper cable connections at the controller end of the cable. Con­
sult the peripheral equipment manual for the specific connections
required for the peripheral equipment.

Required Materials:

• One 25-pin male connector (DB-25P) (for controller)

• One data cable (12 conductors, maximum)

• Mating connector for peripheral equipment

Table 3-1. Asynchronous/Synchronous I/O Connections

Ein Special Interface Function Remarks
1 Ground (chassis)
2 Transmitted Data
4 Receive Data
7 Ground (logic)
8 RS-232 Control Out
9 Bipolar Current Loop Transmit (active only)
10 TTL Transmit Reserved
13 Unipolar (+) Current Loop Tx (active only) 20 mA
15 RS-232 Clock (for synchronous operation) Optional
19 Alignment Clock (signal-strength meter) Only Port 1
25 Unipolar (-) Current Loop Return
NOTE: Pins not listed are reserved and should not be used without consulting

EQUATORIAL Communications Company.

2. Connect the Controller end of the custom cable to Port 1 on the
rear of the controller. Connect the other end of the cable to the
peripheral equipment.

3. Connect the power cable to the controller AC LINE receptacle
(rear panel) and plug the cable into the 120-volt AC wall outlet.
Ensure that the outlet is properly grounded.
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PREPARATION FOR INSTALLATION

4. Energize the peripheral equipment and verify its proper opera­
tion. The equipment should be set for 300 bps data with 8 data
bits, no parity, and 1-stop bit.

5. Set the controller AC POWER switch (rear panel) to the ON
position and check for the following lamp indications:

• Front panel LEDs 1 through 8 flash ’ON’ as a lamp test. After one
second LEDs 1-8 go ’OFF’.

• Then LED 9 comes ’ON’, indicating that the unit has passed its
power-up self-diagnostics.

• When LED 1 comes ’ON’ for approximately 5 seconds, a logon
message is sent to all controller ports. Concurrent with LED 1
’ON’, the rear panel output port LEDs flash for several seconds as
the data is sent.

• - In the C-10X Series units, the LEDs remain steadily on when idle,
and flash off as data is being passed.

6. Check for a display on peripheral equipment. The display will ap­
pear on asynchronous peripheral equipment only when con­
figured to the correct data rate and format, as in Step 4. The fol­
lowing, or similar test pattern may be used:

EQUATORIAL Communications Company
Module 5102, Controller Number 00003796
Firmware Number 94-0022-01 Rev A
Copyright(c) 1983

This completes the Async/Sync I/O controller check-out procedure.
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PREPARATION FOR INSTALLATION

3.4 MPSC I/O CHECKOUT

Check the operation of the Multi Protocol Synchronous Controllers
(MPSC) by performing the following steps:

1. Fabricate one custom cable to connect the controller output to
the peripheral equipment input. Refer to Table 3-2 for the
proper cable connections at the controller end of the cable. Con­
sult the peripheral equipment manual for the specific connections
required for the peripheral equipment.

Required Materials:

• One 25-pin male connector (DB-25P) (for controller)

• One data cable (12 conductors, maximum)

• One mating connector for peripheral equipment

Table 3-2. Multi-Protocol Synchronous Control (MPSC) I/O Connections

A. RS232C MPSC DCE

Ein Special Interface Function Remarks
1 Ground (chassis)
2 Transmitted Data
3 Received Data
4 Control In
7 Ground (logic)
8 Control Out
17 Receive Clock Optional
19 Alignment Clock (signal-strength meter) Only Port 1

B. RS422 MPSC DCE

Ein Special Interface Function Remarks
1 Ground (chassis)
6 Receive Data (+)
7 Ground (logic)
9 Control In ( + )
10 Control Out ( + )
11 Transmit Clock (+)
12 Transmit Data ( + )
18 Receive Data (-)
19 Alignment Clock (signal-strength meter) Only Port 1
21 Control In (-)
22 Control Out (-)
23 Transmit Clock (-)
24 Transmit Data (-)
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PREPARATION FOR INSTALLATION

2. Connect one end of the custom cable to Port 1 on the rear of the
controller. Connect the other end of the cable to the peripheral
equipment. (Consult a peripheral equipment manual or a local
equipment distributor for specific connector configurations.

3. Connect the power cable to the controller AC LINE receptacle
(rear panel) and plug the cable into the 120-volt AC wall outlet.
Ensure that the outlet is properly grounded.

4. Energize the peripheral equipment and verify its proper opera­
tion. The equipment should be set for 300 bps data with 8 data
bits, no parity, and 1-stop bit.

5. Set the controller AC POWER switch (rear panel) to the ON
position and check for the following lamp indications:

• Front panel LEDs 1 through 8 flash ’ON’ as a lamp test. After one
second LEDs 1-8 go ’OFF’.

• Then LED 9 comes ’ON’, indicating that the unit has passed its
power-up self-diagnostics.

• When LED 1 comes ’ON’ for approximately 5 seconds, a logon
message is sent to all controller ports. Concurrent with LED 1
’ON’, the rear panel output port LEDs flash for several seconds as
the data is sent.

• - The C-11X Controllers test the port status by turning ’ON’ each of
the output port LEDs in sequence.

6. Check for a display on peripheral equipment. The display will ap­
pear on asynchronous peripheral equipment only when con­
figured to the correct data rate and format, as in Step 4. The fol­
lowing, or similar test pattern may be used:

EQUATORIAL Communications Company
Module 5102, Controller Number 00003796
Firmware Number 94-0022-01 Rev A
Copyright(c) 1983

This completes the MPSC I/O controller check-out procedure.
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3.5 INTELLIGENT I/O CHECKOUT

Check the operation of the C-122 through C129 Controllers by performing
the following steps:

1. Fabricate one custom cable to connect the controller output to
the peripheral equipment input. Refer to Table 3-3 for the
proper cable connections at the controller end of the cable. Con­
sult the peripheral equipment manual for the specific connections
required for the peripheral equipment.

Required Materials:

• One 25-pin male connector (DB-25P) (for controller)
• One data cable (12 conductors, maximum)

• One mating connector for peripheral equipment

2. Connect one end of the custom cable to Port 1 on the rear of the
controller. Connect the other end of the cable to the peripheral
equipment.

3. Connect the power cable to the controller AC LINE receptacle
(rear panel) and plug the cable into the 120-volt AC wall outlet.
Ensure that the outlet is properly grounded.

4. Energize the peripheral equipment and verify its proper opera­
tion. The equipment should be set for 300 bps data with 8 data
bits, no parity, and 1-stop bit.

5. Set the controller AC POWER switch (rear panel) to the ON
position and check for the following lamp indications:

• Front panel LEDs 1 through 8 flash ’ON’ as a lamp test. After one
second LEDs 1-8 go ’OFF’.

• Then LED 9 comes ’ON’, indicating that the unit has passed its
power-up self-diagnostics.

• When LED 1 comes ’ON’ for approximately 5 seconds, a logon
message is sent to all controller ports. Concurrent with LED 1
’ON’, the rear panel output port LEDs flash for several seconds as
the data is sent.
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Table 3-3. Intelligent I/O Connections

A. RS232C (Intelligent I/O) DCE

Ein_ Special Interface Function- Remarks
1 Ground (chassis)
2 Transmitted Data
3 Received Data
4 Request to Send
5 Clear to Send
6 Data Set Ready
7 Ground (logic)
8 Carrier Detect
13 + l-Loop
14 CE Enable
15 Transmit Clock
17 Receive Clock Optional
19 Alignment Clock (signal-strength meter) Only Port 1
20 Data Terminal Ready
25 -l-Loop

B. RS-422 (Intelligent I/O) DCE

Ein SpeciaLlnterface-Function- Remarks
1 Shield
2 Send/Receive Common
3 Carrier Detect
4 Send Data (+)
5 Send Timing (+)
7 Signal Ground
8 Receive Timing ( + )
9 Clear to Send (+)
10 Request to Send (+)
11 Data Set Ready (+)
12 Terminal Ready ( + )
13 +1-Loop
14 CE Enable
15 Carrier Detect (-)
16 Send Data (-)
17 Send Timing (-)
18 Receive Data (-)
19 Alignment Clock (signal-strength meter) Only Port 1
21 Clear to Send (-)
22 Request to Send (-)
23 Data Set Ready (-)
24 Terminal Ready (-)
25 -l-Loop
NOTE: Pins not listed are reserved and should not be used without consulting

EQUATORIAL Communications Company.
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6. Check for a display on peripheral equipment. The display will ap­
pear on asynchronous peripheral equipment only when con­
figured to the correct data rate and format, as in Step 4. The fol­
lowing, or similar test pattern may be used:

EQUATORIAL Communications Company
Module 5102, Controller Number 00003796
Firmware Number 94-0022-01 Rev A
Copyright(c) 1983

This completes the Intelligent I/O controller check-out procedure.
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3.6 SITE SELECTION REQUIREMENTS

In order to facilitate the installation of the C-100 Micro Earth Station, a
site survey should be performed prior to the installation. The site survey
aids in the resolution of any potential problems and assures that all instal­
lation materials are available.

DANGER

Ensure that the antenna is not mounted
near power lines. In addition to being
hazardous to personnel and equipment,
power lines also create powerful
electrical fields which are a source of
electromagnetic interference.

The antenna must be mounted within 500 feet (153 meters) of the control­
ler. The selection of a suitable antenna location must ensure a con­
tinuously clear path to the satellite. The path must not be obscured by
pedestrian or vehicular traffic, winter snow-drifts, or other obstructions.
The antenna can be mounted at ground level, on a roof, on a pole or wall,
or any similar suitable location. Perform the following steps to ensure that
an optimal site is selected for the antenna installation.

NOTE

In order to minimize exposing the
reflector to severe winds and other bad
weather conditions, low mounting
heights are preferable for antenna
location. However, the antenna should
be mounted high enough to ensure that
the signal path is completely free from
interference caused by fixed or moving
objects such as buildings, trees, hills,
and traffic.

1. Determine which satellite will be used by your micro station.
Record the orbital location of the satellite (in longitude). Deter­
mine the latitude and longitude of your micro station and record
the information.
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