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ABSTRACT
This paper describes a new mobile self contained telemetry station designed for field
testing of air-to-ground weapons. The telemetry station makes creative use of existing
equipment and incorporates a unique dual axis tracking system to provide complete
coverage of most missions.
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INTRODUCTION
This paper describes a new mobile self contained telemetry station designed to improve
field testing of air-to-ground weapons for the 86th Fighter Weapons Squadron (86 FWS) at
Eglin AFB, FL. The telemetry station has been designed and integrated using existing
telemetry equipment and a new unique dual axis tracking system featuring a low windload
FLAPS antenna. The telemetry station is capable of receiving, recording and displaying
missile telemetry data and video signals during most missions. It comprises a full
complement of telemetry equipment installed and integrated in a refurbished test control
and monitoring van. The antenna system is mounted on a 25 foot erectable pneumatic
mast installed at the front bulkhead of the van.
SYSTEM DESCRIPTION
A block diagram for the complete telemetry station is shown in Figure 1. The major
components are:
1.
2.

A dual axis telemetry tracking system.
A telemetry receiver.

Figure 1
System Block Diagram
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Four patch panels.
A demodulator unit.
A distribution amplifier.
A bit synchronizer unit.
A pulse code modulation(PCM) recorder.
A time code generator.
A telemetry PC work station.
A video system.
A communications system.
A mobile shelter van.
TELEMETRY TRACKING SYSTEM

The telemetry tracking system design has been tailored for this specific application which
requires a high G/T with a minimum sized antenna. It is also designed for easy
deployment on an erectable tower and for convenient stowing in the van while providing
limited elevation travel and velocity. The system is shown in Figure 2 and is comprised of
the following sub assemblies:
An antenna reflector assembly consisting of a 4-piece, 6' x 6' FLAPS reflector illuminated
by a high efficiency tracking feed supplemented by a low gain acquisition aid antenna.
The tracking feed is a conical scanner which features a flared aperture for improved G/T.

Figure 2
Telemetry Tracking System
The acquisition aid antenna is a low gain four element array mounted behind the primary
feed and fed as a single channel monopulse array. The FLAPS antenna has been selected
for this application because of its lightweight/low windload properties which allow
operation on a 25 foot tower in wind velocities in excess of 70 mph.
An elevation over azimuth pedestal assembly consisting of a riser base assembly with a
manual reclining/stow mechanism, an azimuth rotator assembly and a limited motion

elevation positioner assembly. The azimuthal coverage is ±100E at a maximum velocity
rate of 40E/sec. Coverage in elevation is limited to the 0E to +70E sector at a maximum
velocity rate of 6E/sec.
A digital antenna control unit based on a dual CPU architecture and implemented in two
separate rack mounted units. Both units use standard AT compatible computers. One unit
is for real time computations and it interfaces directly with the servo amplifiers and the
telemetry receiver. The second unit is for the user interface functions and displays and is
centered around a 17" VGA monitor. It also includes a joystick.
TELEMETRY RECEIVER
The telemetry station is currently equipped with only one Microdyne telemetry receiver
Model 1200-MRC but has been designed to accommodate up to four receivers and two
combiners. This additional equipment will be added at a later date when funds become
available. The receiver in use features an RF tuner capable of operation in the 2200 to
2300 MHz frequency range and seven selectable second IF filters. The filters are
selectable at the front panel, the video and other signals are routed to a patch panel from
the back panel of the receiver.
Patch Panels
Four Trompeter patch panels are used to allow easy modification of the RF and video
configuration. One patch panel is located in the RF rack with the Microdyne receiver and
provides access to the many signals available at its rear panel. This patch panel is
designed to support two telemetry receivers and one combiner unit. The other three patch
panels are located in the operator's console and are used to control the routing of the PCM
and video signals. All patch panels and patch cords are 75 ohm impedance.
Demodulator
The demodulator is a Southern California Microwave unit. It is a special unit designed to
separate the video and the PCM signals present in the Maverick missile telemetry signal
and in which the PCM data stream is carried on an FM sub-carrier. The demodulator
inputs and outputs are accessed via connections on the operator's console patch panel.
Distribution Amplifier
This general purpose amplifier is included to buffer the video, PCM, and IRIG-B time
signals and consists of four independent amplifiers each featuring one input and six

outputs. All distribution amplifier inputs and outputs are accessed via one of the patch
panels in the operator's console.
Bit Synchronizer
The telemetry station is also equipped with a high-performance bit synchronizer unit which
converts the analog PCM signal into digital data and clock signals. The bit synchronizer is
a Loral Instrumentation System model DB-530 and is capable of operating at rates up to
10 Megabits/sec. The bit synchronizer inputs and outputs are accessed via one of the
patch panels in the operator's console.
PCM Recorder
The PCM recorder is a Teac model RD-125T four millimeter Digital Audio Tape (DAT)
analog unit which is augmented with a specialized PCM input/output module to allow
recording of the PCM signals. This PCM module provides the Teac recorder with the
capability to record and reproduce up to five PCM data streams and is capable of handling
a combined data rate of 2.2 megabits/sec. The recorder audio/memo track is used to
record and reproduce an IRIG-B time track. All of the recorder inputs and outputs are
accessed via one of the patch panels in the operator's console.
Time Code Generator
Both IRIG-B and SMPTE time codes are generated by a master time clock based on the
Global Positioning Satellite (GPS) system. The codes are distributed throughout the van
via distribution/buffer amplifier channels. The time code generator uses a small GPS
antenna mounted on the roof of the van and features a front panel LED unit to display
current IRIG time.
Telemetry PC Workstation
Two high-performance Pentium workstations are installed in the telemetry station. Both
workstations are based on 90 MHz Pentium processors, use 16 Megabyte memories, 1
Gigabyte hard disk drives, SVGA graphic adapters, 4 PCI bus slots and are equipped with
17" high resolution rack mounted displays. The two workstations are networked via PCIbased Ethernet adapters.
The first workstation functions primarily as the user interface portion of the antenna
control unit for real time operation of the dual axis telemetry tracking system.

The second workstation is primarily used as a PCM processing workstation. It is equipped
with a Loral PCM decommutation board and an IRIG-time decoder board. Together with
the Loral VTS-200 software these boards form a powerful PCM processing system and
provide the telemetry station with a PCM data quick look capability. The IRIG time
decoder is used to time tag the PCM data blocks. This workstation also contains a video
board capable of displaying live video in a window.
Video Systems
Two VHS video cassette recorders are used to record and store the video signals
transmitted by equipment on board the Maverick missile. Two 8" color video monitors
and four 8" B&W video monitors are used to display the video signals. These signals are
routed between the video recorders and the monitors via one of the operator's console
patch panels.
Communication Systems
Test control is supported with a Motorola URC-200 transceiver which provides both UHF
and VHF communications capability over a wide frequency range. It is coupled to an
audio amplifier to feed transceiver or VCR audio outputs to the speakers mounted at each
end of the van. The speaker volume levels can be controlled at the audio amplifier
controls and these signals are routed via one of the operator's console patch panels.
Van
The mobile shelter van is a refurbished surplus Ground Launch Cruise Missile Control van
which provides shelter for the telemetry equipment, power for its operation and a platform
for the dual axis telemetry tracking system. This phase of the project included:
1.
2.

3.

Removal of old equipment including all original racks located on both sides of the
van. This process yielded greatly increased working space.
Rewiring of the primary power distribution network for 60 Hz A/C power to
accommodate the new diesel powered 60 Hz generator. This new generator has a
60 Kw capacity at 208 VAC, three phase power. It is powered by a turbo-charged
4 cylinder John Deere diesel engine and its fuel supply is stored both in the van
fuel tanks and in a 25 gallon tank located in the generator base. This new unit
replaced the original equipment 400 Hz turbine generator.
Conversion of the original 400 Hz heavy duty air conditioner unit for operation at
60 Hz AC. This conversion required replacement of two 7 Hp fan motors, of the
7 ton compressor unit and rewiring of the control unit to allow use of standard
commercial air conditioner control parts.

4.
5.

Installation of new walls with unistrut fixtures, of new carpeting and of a new
workstation table surface. Figure 3 shows the layout of the operator's console
rack.
Installation of an erectable antenna mast for the dual axis telemetry tracking
system. This mast is a 25 foot extendable unit which is raised or lowered using a
pneumatic system and a small air compressor mounted in the van next to the air
conditioner. Controls and gauges are mounted close to the mast to facilitate its
raising and lowering. The platform at the top of the mast is fitted with a
folding/stowing mechanism to secure the antenna pedestal during transportation;
the FLAPS antenna is removed and stored inside the van.

Figure 3
Operator's Console

CONCLUSION
This program has demonstrated the feasibility of fielding a self contained special purpose
mobile telemetry station at a reasonable cost. This was achieved through a flexible
implementation of a standard design which allowed for the use of existing telemetry
equipment and the incorporation of a unique dual axis telemetry tracking system.
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