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NEXT GENERATION
MOBILE TELEMETRY SYSTEM

FRANK PADILLA, JR.
National Range Operations Directorate,

Data Collection Division, Telemetry Branch
White Sands Missile Range, New Mexico, 88002

ABSTRACT

White Sands Missile Range (WSMR) is developing a new transportable telemetry system
that consolidates various telemetry data collection functions currently being performed by
separate instrumentation. The new system will provide higher data rate handling capability,
reduced labor requirements, and more efficient operations support which will result in a
reduction of mission support costs. Seven new systems are planned for procurement
through Requirements Contracts. They will replace current mobile systems which are over
25 years old on a one-on-one basis. Regulation allows for a sixty-five percent overage on
the contract and WSMR plans to make this contract available for use by other Major
Range Test Facility Bases (MRTFBs). Separate line items in the contracts make it possible
to vary the design to meet a specific system configuration. This paper describes both
current and replacement mobile telemetry system
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INTRODUCTION

During the 60’s through the mid 80’s, national defense called for high budgeting outlays
which kept the weaponry machine well oiled. Test instrumentation utilized to support these
weapons justifiably received its fair share of this “oil”. Requirements for upgrading or
development of new range test instrumentation was viewed favorably by TECOM,
provided the justifications were well spelled out.



Now that the “cold war” is over and the perception that major threats don’t exist, the
defense budget for new weaponry has diminished, in turn, so have the budgets for test
support equipment development and sustainment. We have entered the new age, budget
cut-backs, downsizing, re-engineering, centralization, BRAC, you know the terms.
Competition for TECOM dwindling coffers for system upgrades or new hardware has
become fierce. To toughen the situation, Virtual Proving Ground (VPG) technology has
DoD’s focus and priority.

As a MRTFB, WSMR is regarded as one of the best in the world. Downsizing and
instrumentation budget cuts has set it back a bit logistically and technologically, especially
since the emphasis on VPG. However, range instrumentation managers will emphatically
remind all that modeling and simulation must be verified at test ranges where “the rubber
meets the road”. Virtual Proving Ground and field testing should work hand in hand to
maximize the accuracy of the models being developed. The more realistic the models are
to be, the more precise and refined the test data has to be. This means data collection
instrumentation must be capable of collecting data faster, more precisely, and make data
products available at quicker turn-around times. Hence, the test ranges need DoD support
on modernization programs that address range instrumentation sustainment and
modernization issues.

Locally, for several years now, Telemetry has been having its own competition scuffles for
higher priority ranking at WSMR to warrant TECOM instrumentation modernization
money. Finally, in FY95, Telemetry managed to take higher priority at WSMR. The
proposed plan called for the procurement of seven “next generation” mobile systems
through a five-year Requirements Contract to replace its 25 year-old mobile systems. The
following describes the requirements that drive this effort and provides an overview of the
current WSMR telemetry system followed by a description of the new mobile telemetry
system.

REQUIREMENTS

The Requirements that drive the replacement of the current mobile systems include
upgrading to current technology, increase in the data bit rate handling capability, increase
in the telemetry band, consolidation, and remote control capability. The current bit rate
capability is 11 mbs and needs to be raised to at least 20 mbs to be compatible with the
Telemetry Data Center at WSMR. There is a current requirement of 13 Mbs and higher
rates are expected in the near future. The Telemetry Band is up to 2400 MHZ; the current
multicouplers limit this range to 2300 MHZ. Downsizing and budget cuts also drive
requirements for efficiency through consolidation and remote controlling.



DESCRIPTION OF CURRENT SYSTEM

The WSMR Telemetry instrumentation complex consists of fixed and mobile systems.
Dispersed throughout the range, these systems rely mainly on Telemetry’s own microwave
systems to transport collected data to the final destination, the Telemetry Data Center
(TDC), for data handling, processing, and display. The fixed stations are fully equipped to
provide data acquisition, receiving and recording, and relaying. There are four fixed sites,
Jig-67, Jig- 10, Jig-56 and Jig-3. Jig-67 and Jig- 10 reside in the north portion of the Range
on top of Alamo and Salinas Peaks respectively 9000 feet above mean sea level. Dry Site
(Jig-56) is located in the south portion of the Range. The Jig-3 is next door to the TDC in
Building 300; it receives the relayed data from the fixed sites and interfaces it with the
TDC.

The mobile subsystems consist of a fleet of five Transportable Telemetry Acquisition
Systems (TTAS) for tracking and data acquisition, four Transportable Telemetry
Acquisition and Relay Systems (TTARS) for data relaying, and two Telemetry Mobile
Vans (TMV) for receiving, recording, and limited data display. It requires a suite
consisting of a TTAS, a TTARS, and a TMV to provide the same capability as the fixed
sites. Each TTAS, TTARS, and TMV requires two personnel to transport and operate it.
The need for multiple vans for the mobile systems resulted from lack of funding to build up
a single van with total capability.

A major component of the WSMR Telemetry System is the microwave system. The
telemetry microwave system is known as the Telemetry Acquisition and Relay System
(TARS) and includes the TTARS as a subsystem. All TTARS subsystem transmit their
data to a corresponding fixed station according to the Operation Support Plan. The fixed
station in turn relays the TTARS data along with its data to Jig-3. Figure 1 depicts the
telemetry support methodology at WSMR.

 CURRENT CAPABILITIES

The TTAS is an L and S band (1435 MHZ -2300 MHZ), dual axis automatic tracking
system with a single channel monopulse antenna feed on an eight-foot dish and has a
threshold of -120 dBm with a 100 KHz bandwidth. The Tracking acceleration and velocity
are 0-90 deg/Sec  and 0-60 deg/sec respectively. It’s shelter contains two tracking2

receivers and an analog control panel and test equipment. Both pedestal and shelter are
mounted on a 30-foot transportable trailer. Calibration and system set up and check out are
done manually. The TTARS is a self propelled van which basically contains a set of
telemetry data receivers and combiners to handle three telemetry downlinks and a 1970
vintage Collins 518 microwave system with a 6-foot dish antenna for data relaying.
Figure 2 is a photo of the TTAS and TTARS side by side as normally used.



FIGURE 1. TELEMETRY SUPPORT METHODOLOGY

The TMV is a versatile system (transported by fifth wheel) equipped with a low gain L and
S band (11 dB) antenna for use by itself when tracking is not required. It is used to receive
and record telemetry data on missile ground checks or live fire tests at missile launch sites.
It is equipped to receive, record, and display AGC and VCO data and has outputs for the
TTARS for data relay. One of the TMVs is also equipped with a High Density Data
Formatter for high bit rates recording. Strip chart recording includes direct write and
oscillograph. On-site analog and high data rate recordings are often required during
complex, long range missions and thus a TMV is employed with the TTAS and TTARS.
Figure 3 is that of a TMV.



FIGURE 2.  TTARS AND TTAS

FIGURE 3. TELEMETRY MOBILE VAN (TMV)



NEXT GENERATION MOBILE TELEMETRY SYSTEM

The new mobile system is based on current and future data requirements as well as on
plain common sense suggesting that the three distinct telemetry mobile functions be
combined for better efficiency. To this end the new mobile system is designed to be self
sufficient and requiring only two personnel to transport, setup, and operate it. The mobile
system’s all-weather proofing, ruggedness, and self sufficiency permit it to safari anywhere
in the world. An Automatic Test System provides automatic setup, system checkout,
remote control capability, and includes slaving to externally derived pointing data such as
from a radar or optical tracking system.

Procurement was structured around the incremental availability of funds and existing
contracts. For example, the contract for the pedestal system is a 5-year Requirements
Contract, the mover and the shelter are obtainable through existing GSA contracts, and the
receiving and relaying contract is set up to acquire set quantities of items (as funds permit).

The construct of the new mobile telemetry system can be divided into three parts. These
are the pedestal and antenna system, the shelter and mover, and the telemetry receiving
and relaying system. These are described below. A drawing of the mobile telemetry system
is shown in Figure 4.

FIGURE 4. MOBILE TELEMETRY SYSTEM

PEDESTAL AND ANTENNA SYSTEM

The pedestal is an azimuth over elevation, digitally controlled, servo driven system. Even
though the tracking rates are compensated to 30 deg/sec and 30 deg/sec  the pedestal is2

capable of at least the times these rates. Seals and surface coatings are specified to protect
the pedestal from sand, dust, rust, and salty air. The antenna feed is an E-SCAN type with



three band pass filters of 1435 MHZ to 1540 MHZ, 1710 MHZ to 1850 MHZ, and 2200
MHZ to 2400 MHz for selectivity. The feed is mounted on an eight-foot solid dish. Wind
resistance was a concern with this type of antenna, but stowing , breaking, and drive motor
systems are specified to withstand the WSMR winds. The pedestal and antenna are
mounted on a trailer for independent handling. That is, after a mission, the trailer can be
temporarily left there for a later mission while the mover can transport the personnel back
to their duty station or relocate to support another mission that requires no tracking.
Additionally, maintenance can be performed on the pedestal and antenna system without
disabling the rest of the mobile system. A video camera on the antenna provides limited
visual data recording capability.

SHELTER AND MOVER SYSTEM

The shelter and mover were acquired by the Government and provided to a Small Business
Contractor who is also handling the Pedestal contract. The mover is a 4x4 truck with a
250 hp diesel engine, rear air suspension, 100 gallon fuel tank, and an automatic five speed
transmission. It carries a 35 KVA generator to power the pedestal and equipment inside
the shelter. The shelter is 20 feet long and is mounted permanently on the mover’s
extended support frame. It is equipped with a spiral/sinuous antenna installed on top; the
antenna is a dual circular, simultaneous RHCP and LHCP, and broad band with frequency
response from 2 to 18 GHz. Externally, it also has a telescoping mast with a six-foot
microwave dish antenna whose direction is controllable from the inside of the shelter. The
contract calls for a finished interior, electrical and lighting provisions, installed equipment
racks, and air conditioning. The shelter interior configuration is shown in Figure 5.

RECEIVING AND RELAYING SYSTEM

The Receiving and Relaying System combines the TMV and TTARS functions and
includes an auxiliary antenna for short range signals. Originally, a crossed dipole array,
single-axis automatic tracker was planned as the auxiliary antenna but, due to budget
constraints, it was opted to go with a spiral/sinuous antenna. Table 1 lists equipment
installed in the racks and includes that comprising the Receiving and Relaying System.
This equipment provides the capability to handle three telemetry downlinks, record analog
data on 14-channel magnetic tape and 16 channels on strip charts, record (cassette) digital
data up to 40 Mbs, and relay data via DS-3 microwave radios. System verification and
calibration can be performed manually or automatically with a Automatic Test System
(ATS) that interfaces with the pedestal digital servo control unit, the antenna feed systems
and multicouplers, and tracking receivers. System diagnostic functions are connected to a
spectrum analyzer, oscilloscope, digital oscillator, and power meter, via a Signal
Distribution Drawer controlled by a PC. The ATS includes a 9600 baud, RS 232C modem
for remote control. Figure 6 is a block diagram of the Receiving and Relaying System.



FIGURE 5. EQUIPMENT RACK CONFIGURATION IN SHELTER

ITEM QUANTITY RACK #
PEDESTAL/ANTENNA

ANTENNA CONTROL 1 1
CAMERA CONTROL 1 1
MONITOR 1 1
DE-HYDRATOR 1 1

TRACKING RECEIVERS (L, RHCP) 2 1
MULTICOUPLERS (L, RHCP) 2 1
AUTOMATIC TEST SYSTEM

SPECTRUM ANALYZER 1 2
PC 1 2
MONITOR 1 2
POWER METER 1 3
SIGNAL DISTRIBUTION DRAWER 1 3
OSCILLOSCOPE 1 3
SIGNAL GENERATOR 1 3
BUS EXPANDER 1 3
IEEE488 TO RS232 1 3

RECEIVING AND RELAYING SYSTEM
RECEIVERS, NARROW-BAND 6 4, 5
COMBINERS 3 4,5
RECEIVERS, WIDE-BAND 2 5
BIT SYNCHRONIZERS 4 6



ITEM QUANTITY RACK #
DISTRIBUTION AMPS 8 6
PCM ENCODER 1 6
PCM DECODER 1 6
ANTENNA CONTROLLER 1 7
PC 1 8
CRT 1 8
PRINTER 1 8
UPS 1 8
STRIP CHART RECORDERS 2 9
ANALOG MAGNETIC TAPE- RECORDER 1 9
SMART MUX/DEMUX 1 10
DEMUX 1 10
DIGITAL RECORDER 1 10
GPS TIMING RECEIVER 1 10
DISTRIBUTION AMP 1 10

TABLE 1. SHELTER EQUIPMENT

CONCLUSION

Currently, for the most part, it appears that VPG is knocking the wind out of the Test and
Evaluation instrumentation modernization sails in TECOM. If the ranges must adhere to
downsizing and budget cut mandates and “do more with less”, funds must be appropriated
for the implementation of upgrades to produce the changes required to do this.

The WSMR Telemetry mobile systems are over 25 years old and in dire need of
replacement. Additionally, mission support requirements are slowly exceeding current
capabilities. Recently Telemetry was fortunate to receive funding for procurement of a new
Mobile Telemetry System. This mobile telemetry system satisfies current and future
support requirements and also is Telemetry’s response to the Government’s drive for
efficiency, “doing more with less”. By combining three separate telemetry sub-systems
that perform different functions into one, and by employing current technology, this system
provides various benefits that include reliability, automatic set up and checkout, faster
mission support turn-around times, less operators, remote control, and high bit rate
capability. Seven of these new systems are planned, subject to availability of funds.
Contracts have been structured to handle incremental funding and WSMR makes them
available to other test ranges. This works alone with the idea of maximizing
standardization of data collection instrumentation throughout the ranges.



FIGURE 6. RECEIVING AND RELAYING SYSTEM


