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ABSTRACT

Chart recorders currently in use on telemetry ranges are connected to telemetry processors
via a series of Digital to Analog Converters (DAC) systems. A new modular interface
system receives data directly from the processor broadcast bus and distributes them to up
to ten digital chart recorders. This interface is programmed from a computer to assign
individual tags to each one of the display channels. This system eliminates DAC’s and
patch panels. It simplifies display system operation, speeds up transition from test to test
and reduces maintenance costs.

INTRODUCTION

Since the early days of Telemetry Data Acquisition and Processing, Chart Recorders have
been a critical component of every Telemetry Data Display System. They provide a real
time display of selected telemetry data channels as well as an immediate hardcopy that can
be interpreted by analysts and system operators without delay, during a test.

These early Recorders were electro-mechanical devices driven by analog amplifiers.
Digital Telemetry data had to be converted to analog to generate the recorder input signals.
In recent years, many Telemetry Systems have received a new generation of Chart
Recorders, called Array Recorders. These devices have a digital architecture. They
convert analog input data immediately after a front end signal conditioning and process
these digitized data in real time to generate a continuous chart format with analog traces,
grids and text.



The opportunity to directly connect this type of recorders to Telemetry Systems has been
quickly recognized as providing significant advantages. A first installation of this type has
been realized with the TIPS system, at Vandenberg AFB, in 1978. This setup has been
proven over many years of use and has been recently upgraded with new Chart Recorders
and a direct digital data interface to the System [1].

Until recently, only a few large scale Telemetry Systems have implemented such a scheme.
In general, the cost of developing an interface that would match the recorder input with the
System output, appeared to be too high in relation to the immediate benefits. This is due in
large part to the lack of standardization between Telemetry Systems.

This paper presents a solution that removes DAC’s and patch panels, connects Chart
Array Recorders digitally to the System and can be adapted to all Telemetry Systems.

TYPICAL TELEMETRY PREPROCESSOR LINK TO CHART RECORDERS

A typical Telemetry Preprocessor has one or more Output Modules (POM) that is
connected to Chart Recorders analog inputs via Digital to Analog Converters (DAC’s).
DAC’s generally output data with a fixed settling time and a full scale voltage of 5 or 10V.
Because of the presence of analog circuitry at both DAC’s and Chart Recorders,
calibrations before and after a test are required with an operator intervention to perform
visual checks and adjustments.

The POM is a user configurable digital interface that broadcasts both Data and Tag
simultaneously. The digital interface is generally suitable for long distance so that Chart
Recorders can be located in a room adjacent to the Preprocessor.

UNIVERSAL TECHNOLOGY INTERFACE (UTI)

The UTI is a programmable, modular interface system composed of a card cage with an
independent power supply, one input module (IM) and up to ten output modules (OM). It
is configured as a standard 19-inch rack-mount unit. It is connected directly to the
Preprocessor broadcast bus via one of its POM’s and does not require any modification of
the POM hardware or software. Each OM is in turn connected directly to the Digital Data
Input of a Chart Array Recorder.

Interface system card cage

The interface system card cage holds up to ten output modules plus the input module. It
has a power supply designed to supply power for the maximum configuration
(11 modules). The cage contains a backplane for communication between the input module



and the installed output modules that supply the interface function for each Chart Recorder
Digital Data Input.

UTI Input Module (IM)

The UTI input module (IM) takes the first slot of the card cage. It receives digital data
from the preprocessor output (POM) and buffers it. It also contains the UTI IEEE488
interface port. The input module (IM)/controller sets all TAG addresses in each of the
interface output module (OM) cards. When the controller gets address commands, it takes
the individual output module off-line, executes the commands then releases the OM. The
controller board contains all intelligence in the system other than TAG validation which is
handled by the individual OM cards. The data and control busses are totally separate so
that the control functions do not interfere with system data throughput.

UTI Output Module (OM)

The UTI Output Module (OM) takes one slot of the UTI card cage. Each OM is connected
to one standard 8-channel Digital Input Module inside a Chart Recorder. It sends data that
has been recognized as valid for one channel of that Input Module. If the Chart Recorders
contains two or more Input Modules, each Input Module is connected to a different OM.

The UTI Output Module accepts 16 bit wide data words and 16 bit wide tag words
simultaneously. The unit latches in any word on the input bus whenever the bus attention
strobe goes high. The interface then determines if the tag is valid for any of the data
channels in that Digital Input Module. If the tag is valid, the interface converts it to the
appropriate Digital Input Module channel address and passes the data to the Digital Input
Module. Valid tags are specified by the IM under computer control through the UTI
control interface. The UTI can change channel tag addresses in real time under computer
control.

BENEFITS OF THE UNIVERSAL TELEMETRY INTERFACE SYSTEM

No Manual Calibration and High Accuracy - These benefits are derived from the use of
digital data inputs instead of analog. With digital inputs, there is no drift, no inaccuracy, no
lack of linearity and no noise. Digital data inputs generally feature 12-bit data resolution,
which exceeds the display capability of typical chart formats.

Up to 80-channel Capability - The Universal Technology Interface System (UTI) has a
capability of up to 80 analog and 80 discrete channels. A typical modern Preprocessor can
receive up to three output modules, each connected one UTI, providing a capability to 



generate the display of up 240 analog and 240 discrete channels. This corresponds to the
needs of a large scale Telemetry System.

Modular System - UTI is composed of a card cage that can receive one to ten output
modules providing a capability of 8 to 80 channels, in increment of 8. The system input
module and output modules are plug-ins that can be readily installed if the system
configuration needs to be modified or if maintenance is required. As a result, UTI can be
configured for a wide range of Telemetry System sizes.

Programmable Tag - The tag of each display channel can be independently programmed
to anyone of 65,536 values via a standard interface (IEEE-488). As a result, there is no
need for the Preprocessor to assign a special address to the channels selected for chart
recording. Tags used for each channel within the Telemetry System can be readily
interpreted. In addition, the same data channel can be displayed on several Chart
Recorders if desired.

Programmable System - A single controller (PC or other computer) can be used to
control the UTI and the chart recorders connected to it via the same IEEE-488 bus. The
maximum configuration would include 11 devices (UTI plus ten 8-channel Chart
Recorders) on the same bus, which is well within the range of the standard (15 controlled
devices maximum).

High Bandwidth - No overhead is required for interpretation of tag information. The
system can run at a maximum throughput of 500,000 data words per second. As a result,
each channel can be updated at a rate of 6,250 per second (when all channels are updated
at the same rate and when system is configured with 80 channels). This rate is almost four
times a typical array recorder print rate of 1,600 per second. If this rate of 6,250 per
second is actually used for updating each channel, traces would be generated using the
recorder peak capture feature.

Compatibility - The UTI System Output Module is compatible with several types of
Recording devices, including Gould TA4000 and ES2000. This provides capability for use
with different chart formats and for expansion with a real time high resolution color display
system, if desired. Chart formats available include 11-inch, 15-inch and 22-inch.

CONCLUSION

The Universal Telemetry Interface for Chart Recorders provides a very cost effective
alternative to the use of DAC’s and analog inputs, when upgrading an old System with
new Digital Array Chart Recorders or when installing a completely new System. Cost
effectiveness resides both in investment required (as an alternative to new DAC’s coupled



with analog inputs) and operation and maintenance. Its modular concept allows for easy
customization to Telemetry Preprocessor hardware and System diplay requirements
(number of channels). Providing a means to assign any data channel to any display or
recorder channel, it eliminates the need for patch panels and makes change over from one
test to another. Lastly, it contributes to optimize manpower needed to operate and maintain
Chart Recorders.
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