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FOREWORD

This final report was prepared by GTE Sylvania, Incorporated, Elec-
tronic Systems Group - Western Division, P.0. Box 188, Mountain View,
California, under contract F30602-~69-C-0268, Project WARS, Job Order
Number 681E0502, for Rome Air Development Center, Griffiss Air Force

Bagse, New York.

The work described in this report covers Change E of the contract
and was performed during the period June 1972 through February 1973,
The Sylvania Project Engineer was R. Lucas, and the Technical Monitor
for RADC was Mr, Samuel J. Militello (OCDS).

This technical report has been reviewed and is approved.
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) 1_ ABSTRACT
This document is the final report summarizing the work performed under contract

F30602-69-C-0268, Change E, under which one developmental model of the Wide
Area Remote Surveillance (WARS) system was produced for use in employment and
deployment studies and tests by RADC, Included in this report are: description
of the WARS concept, equipment design and development, equipment test program,
measured system performance, summary of reports and visits, and recommen-
dations for future activity,
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EVALUATION

This development program relates to RADC Technology Plan TPQ-7,
Tactical Surveillance and evolved from Advanced Developrent Program
ADP 681E. The Wide Area Remote Surveillance (WARS) equipment was
initially developed to meet a SEA requirement to negate rocket and
mortar attacks against USAF bases by providing early warning of
enemy activity preparing for such attacks. Versatility of the equip-
ment is such that it is equally adaptable and presently of interest
to both the Army for its Remote Battlefield Surveillance System (REMBASS)
and to ESD for the tri-service Base and Installation Security Systems
(BISS) program.

The delivered model is completely self-contained from the sensor(s)
through the data printout and as such could serve as a scaled down
REMBASS or BISS system. In addition, it could directly interface
with all elements of a larger BISS system. Interfacing with present
REMBASS equipment would require compatibility of message formats.
Among the many equipment features is very low circuit current drain
enabling long 1ife battery operation (6 months or more).

The WARS equipment consists of 15 sensor/transmitter devices and
one receiver/data processor station, This equipment can be deployed
to monitor activity along three distinct paths and automatically
printout intruder information regarding speed, direction, numbers,
type and accuracy of data.

The equipment will be deployed at an RADC test site for additional
field/operational evaluation in order to establish optimum bounds of
sensor gain settings and spacing, sensor array and RF 1ink configurations
and processor parameters for a variety of scenarios. Demonstrations
are planned for both the Army and various elements of the Air Force -
primarily ESD BISS program office - during this evaluation phase.
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RADC Project Enjineer
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Section 1

INTRODUCTION

The conflict in SEA presented the United States and its allies with a difficult
problem: the allied bases were in close proximity to enemy ground forces and
could be attacked at any time or place of enemy choosing due to the ill defined
order of battle,

The enemy selected targets which provided the greatest potential payoff
for the expenditure and risk incurred. The weapons employed were those which
lent themselves to guerrilla tactics and were typically the mortar and rocket
class. These provided sufficient standoff capability to minimize retaliatory
capability since the direction of attack, and range was not immediately available
for counterfire,

A study of this problem was conducted, and the results indicated that a Wide
Area Remote Surveillance system would be of significant assistance in locating
intruders and predicting their line of travel and launch sites. Additional studies
further refined the threat model into one of base perimster defense, and a set
of system requirements was established by the Aixr Force for a seismic sensor
system which employed an array of sensors, a UHF data link, and a processor
to extract high priority seismic data for use in the Central Security Cont:ol
Processor and Display (CSCPD), ‘I'ie concept of base perimeter defense has
application world wide rather than in the special SEA applications, and the WARS
system has been designed for interface with other field sensors as auxiliary
inputs,

The basic contract was originally for two VHF systems with a Proprocessor,
This was later modified to delivery of one UHF system complete with Preprocessor
and Digital Converter/Printer Output equipment. The development equipment
was completed and delivered on 9 February for Air Force employment and de~
ployment studies and tests at RADC,
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Section 2

WARS CONCEPT

The concept which governed the development of the WARS system was the
generation of a highly flexible sensor system which could collect seismic data
from an enemy intrusion into a monitored area, and relay that intrusion data
via RTF link to a central processing and display center where appropriate tactical
decisions could be made, The system was conceived as a means of remotely
monitoring trails, fence lines, roads, assembly-areas or any other tactically
significant application. The sensors employed in the WARS system are seismic
geophones which respond to Rayleigh wave motion in the propagation wedium,
converting the medium displacement into a voltage which can be analyzed for the
specific spectral characteristics of the threat, The WARS system is designed
for maximum detection probability for personnel intrusion, bui will also detect
vehicles with a lessev probability, The system is configured as shown in Figure
2-1, Each geophone is housed within an individual Sensor/Transmittor (S/T)
unit. These units ave deployed in arrays or strings with from five to eight units
comprising each array. All arvays in one area report by RF link to the Receiver/
Interface (R/]) unit on a time shaved basis. The data received by the R/I unit
is forwarded to either the WARS Processor, or is sent directly to the Centrral
Processing Center by land line, If the data is routed to the WARS processor,
it is analyzed for arrvay alarm rate and pattern. When proset eriteria on array
alarm rate have been reached, the Provessor begins to compute the direotion
of travel, velooity and length of column for readout at a one/minute rate for
high priority tactical use. A Digital Converter and Printer Unit are provided
for real-time presentation of this data,

Each area occupied by a WARS system is assigned a specific nuimber which
is coded into the 8/T units assigned that area, and the R/I unit to which they

report. Therefore, transmissions {xe.s adjacent areas will not be decoded by
the R/I and data will not be intoermixed. There are 16 possible area codes
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available, eight possible array codes, and eight possible sensor identification
numbkers, In addition, it is possible for each area to operate on a different fre-
quency with channel spacings of 25 kHz available over the full 407 MHz to 470
MHz band, The processor is designed to operate with only one area being pro-
cessed at a time, and can therefore handle eight sensors per array and eight
arrays per avea for a total of 64 primary sensors. Once in operation and pro-
cessing the data from the first array qualifying, the processor locks out the
other arrays and passes their data through without further analysis,

The data format employed in the WARS system makes the concept directly
adaptable to the Sensor Communications and Display System SCDS (TAC) system
format and the drivers are incorporated which will feed the WARS digital ouf~
puts directly to the inputs of these systems over land line, or to modulators for

additional RF transmission.,

The deployment of the system will depend on the tactical situation and type
of information desired. The sensors are designed with two gain settings which
will detect a single man at ranges of up to 10 or 30 meters in normal soil, The
distance between sensors is optional, but should be at multiples or submultiples

of 25 meters if the Processor is to be employed,

Two RF power output settings are available, 2 watts minimum, and 200
milliwatts minimum, The selection of power output will depend on propagation
loss over the link selected, power conservation considerations, and detectability.

The units are designed to be of low observability, Their profiles are minimal
with an almost invisible monopole antenna, In addition, the units can be completely
buried with the antenna ground planes resting on the earth if deployment in a
sparsely vegetated area is necessary.

Figures 2-2 and 2-3 show two possible array configurations, Figure 2-2

is a trail array where the intruders will pass on a line parallel to the sensor
string. 'Tais is the optimum array for use with the Processor since the processed
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Figure 2-2, Trail Array
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data will indicate direction of travel, velocity of column head, location of the
column head within the array, aad general makeup of the column, Figure 2-3
indicates a fence array configuration where penetration of a perimeter is of
interest. Note that the sensors of this configuration have overlapping coverage
to avoid uncovered passages through the perimeter, This type of coverage is
not necessary in the trail array since the path of the intruder is predictable and
his progress along the array is of importance,

The WARS system has been developed to give the Air Force a gap-filling
capubility with enough flexibility to allow its incorporation into future base defense
and area defense systems., Even the RF data links are designed for field replace-
ability to VHF if desired, ' |
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Section 3

SYSTEM DESCRIPTION

3.1 GENERAL

The WARS system as delivered under the present contract consists of 15
S/T units, one R/I unit, one Processor, one Digital Converter and one Printer
unit, The S/T and R/I units consist of an Antenna, Battery Pack and the S/T or
R/I assemblies. In addition, two "J-boxes' were delivered which provide the
input interface for auxiliary sensors to the S/T unit, Each type of component
which comprises the WARS gystem is shown in Figure 3-1. The S/T unit with
the ""J-box'* connected is shown in the lower right. Note that the antenna has
weights on the end of the ground plane wires to assist in keeping the ground plane
close to earth for minimum VSWR, The Battery Pack has been attached to the
rear ¢f tha 8/ housing by means of two latches, one of which is shown,

The R/I unit is shown at the lower left of the picture with 25 feet of cable
used to feed the dcooded digital data to the WARS Processor, The output of the
Pracessor feeds the Digital Couverter unit vhich {s mounted directly below the
Printer, .

All units oxoept the Digital Corvercer and Printer have been designed for
field use a.ud are made watertight throvgh the use of "O-ring" gasketing, These
gaskets are located at each housiag ivterface and are held in compression by
the latches. In order to reduce the effect ; of higl. energy olectromagnetic fields,
ti:c gasketing around the Baitery Pack front panel and the S/T and R/I front panels
is of the RFI sealing type, pad the cable conneoting the "J-box' to the 8/T anit
has heen RFI ehivolded. The interconracting cables betwean the R/I and Processor
and botween the Processor and Digital Converter are also RFT chielded through

the use of {ndividually twisted shiclded pairs of wires within the cables,

All fleld units are equipped with handles for ease of transport and are
painted with two layers of epoxy paiat for extended protectinn,
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3,2 SYSTEM SPECIFICATIONS

The complete listing of system specifications can be found in the Prime
Item Development Specification and Interface Specification documents listed in
Section 6 of this report. A listing of the most significant parameters of the
delivered system are as follows:

Sensor/Transmitter Unit

o - ° .
- - . kst e .. . 3 .2

Frequency

Power Output
Modulation
Deviation

Bit Rate

Spurious Output
Message Format
Temperature Range
Low Power

Low Gain

High Gain
Auxiliary Input Capability

- Battery Type

External Power
Turn on
Anteann

407,375 MHz + 5 PPM

2 W minimum into 50 ohm load
Digital FSK

+ 5,5 kHz PEAK

1200 bits/second

50 d B reference unmodulated carrier
Figure 3-2

-20°C to + 71°C

10 + 3 dB less than high power
Approximately 10 meters
Approximately 30 meters

Four (classification types - Vehicles
or Personnel)

"N alkaline (MN 1300) cells
18 cells/pack

25 £ 3 VDC
Less than 1 millisecond

Quarter Wave Monopole (Collapstble)
50 ohms with 8/T case properly
implanted

Vertically polarized

408-426 MHz range
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3.2 (Continued)

Self-Test

Self -Disable

Volume w/Battery

Weight w/Battery and Antenna

Frequency
Sensitivity
Error Rate

IF Bandwidth
Dynamic Range

Squelch

Address Comparison

Data Output Format

Output Slgnalsi

Compatibility

Battery Pack

Once per three hours if no valid alarms
have been sent

16 to 17.5 volts

3/4 amp, Picofuse (located in battery
pack)

5-1/4" x 5-1/4" x 15-3/4"

20 pounds

Receiver /Interface Unit

407,375 MHz

-105 dBm

$2x1073

27 kHz at 3 dB points

60 dB spurious free from -105 ABm,
and proper operation at -30 dBm input

Squelch cirouitry contrdls power turn-
on for decode and encode functions

Encode and relay shall ocour only when
aroa code, Barker code and parity
are correct

~ 16 bits identical to S/T bits 1 through

16

Message Gate
Data

- Clock

Chassts Ground »
Output compatible with CSC/PD drive
Output compatible with SCDS drive _
Output compatible with Processor drive

Same as for S/T




3.2 (Continued)

Antenna Same zs for S/T
Temperature Range Same as for S/T
External Power Same as for S/T
Processor
Data Huandling Up to 64 /T inputs
Array Processing Capability One array at a time
Data Readout Processed data at a one per minute rate
Unprocessed data passed through with
minimum delay
Qualification for Processing 3 alarms from one array within 30
seconds
Return to Unprocessed Mode 2 minutes after array activity ceases
Data Output Figures 3-3 and 3-4
Compatibility CSC/PD
SCDS (TAC)
HP5050 Printer (modified)
Temperature 0°C to 50°C
External Power Same as for S/T
Digital Converter/Printer
Data Readout ‘150 ms minimum
Priority Assessment Processed message word (Highest)

Unproocessed message (Second)
Self test message (Lowest)

Printer Unit | HP5050B with M14 and option 55 clock
Data Printout Format Figure 3-5
Power Input 115 V AC, 60 Hz

3-6
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3.3 SENSOR/TRANSMITTER UNIT

The Sensor/Transmitter unit (S/T) is shown in Figure 3-6 in a partially dis~
assembled state, The major components of this unit are the front panel, the
housing, the amplifier, processor, alarm pulse generator and encoder boards,
and the transmitter assembly. The antenna and battery pack will be discussed
separately.

A fully disassembled view of the unit is shown in Figure 3-7. This unit is
the data collection and relay component of the WARS system and is designed to
operate in either a buried or surface deployment condition,

The front panel contains the geophone, the motherboard, the code plug, the
antenna connector and the "J-box'" input connector. This panel is used tuv inter-
connect all electrical functions within the S/T unit and is equipped with ""O-ring"
seals around the code plug access hatch and the housing interface.

The code plug seen in Figure 3-6 contains rocker switches which are field
settahle and allow assignment of area code, array code, S/T unit number, detection
range, transmitter power output level, and processor speotral weighting. The |
code plug is a reusable device and can be reset for any change in application by
changing switch positions as desired,

The geophone is an H8J-1 which has been wrapped in two layers of u-metal
tape to minimize induction effects during 8/T transmission, This geophone
output drives the amplifier board shown second from the left in Figure $-7,

The amplifier filters and gain sets the selsmically dorived signal and passes

it on to the processor board ({ar left in Figure 3-7) where the signal is analyzed
for amplitude variance and is thresholded for alarm generation, An additional
gain control switch {6 mounted on the amplifier board to give a total of four
possible gain settings. The processor cutput is fed to the alarm pulse generator
board where alarm signal is appned'to a matrix with the four other auxilinry
inputs from the "'J-box." The APC circuitry then commutates the five alarm
signals out to the encoder board along with the 1200 bit/sec clock, The APG
board also picks up the battery pack power by means of the two pin connocior

3-10
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3.3 (Continued)

on the top of the board, and routes this power to the motherboard for distribution,
In addition, the self tost message is generated on this board.,

The S/T encoder board (on ihe tar right of Figure 3-7) is used to assemble
and sequence the message o the transmitter, This message consists of the dats
bits as shown in Figure 3-2. The encoder board also contains the power disable
circuitry which blows the main power fuze when the voltage drops below a preset
level hetween 16 and 18 volts, The transmitter assembly contains twe printed
circuit boards. One board has the modulation circuitry, crystal oscillator and
frequency multiplier circuits, The second board contains the power amplifier
chain, The transmitter is designed with Class C power stages to minimize battery
drain, and is also designed for frequency change by crystal replacement.,

Each transmitter assembly is capable of covering one of three fequency
bands: 406-426 MHz, 426-447 MHz or 447-470 MHz, Frequency change within
any one band is accomplished by crystal change and realignment of the tuned
circuits. Frequency change between major bands is accomplished by assembly
change(See Figure 3~7, top right shielded assembly.

The RT output of the transmitter is fed to the cutput connector on the front
panel by means of the coaxial fitting on the motherboard connector interface,

All boards used in the 8/T units are interchangeable with like boards on
cther units,

3,4 RECEIVER/INTERFACE UNIT

The Receiver/Taterface unit (R/T) {s shown in Figure 3-8, It is nearly
identical with the S/T unit from external view exoept that the housing {s one fach
longer, and a second MS connoctor is mounted on the front panel, The front panel
MS connectors provide outputs to the WARS Processor/Digital Converter units,
or to the SCDS receiver imput, The RF connector is the antenna input con-
nector. The code plug only has four switches on it for assignment of the area
code, No additional data bits are selectable uxternally, however, the frame
marker code may ba selected by jumpers on the power control board,

3-13
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3.4 (Continued)

The individual components of the R/I unit are shown in Figure 3-9. The
receiver assembly is tuned to operate with the S/T arrays in the field, by
selection of crystal and tuning components on the boards. The signals received
from the S/T units generate a squelch signal which is used to activate address
comparison and encode circuitry.

The IF output signal from the receiver assembly is sent to the decoder
boards where the biphase data is converted to NRZ data, the clock reference
is established, and the Barker and parity codes are checked., I the Barker
code received matches the code preset into the R/I and the parity checks cor-
rectly, the power control board switches power to the encoder board where the
demodulated code is checked against the R/I code plug setting. If this correlates,
then the decoded message is encoded and forwarded to the desired processing
and display subsystems bv means of line driver circuitry on the encoder board,
If the data is to be sent to the SCDS system, , then external power is required
for the R/I unit to provide sufficient power for the high level TTL line drivers.
If the data is to be sent t~ the WARS processor or digital converter, then the
low level line driver output connector is employed and internal power is sufficient.

There is also a power disable function in the R/I similar to that in the 8/T.
The circuitry for tnis function is contained on the power control board,

The R/I output signals consist of the Message Gate, Data, Clock, Status
and Chassis Ground signals required for proper operation of the SCDS or WARS
Processor/Digital Converter units,

3.6 _BATTERY PACK

The battery assembly is shown in Figure 3-10, This unit is housed in the
same type of extrusion as the S/T and R/I units, but s fitted with a plastic insort
to insulate the battery cases from the extrusion wall, The battery is composed
of 18 alkaline "D'" cells rated at 9 ampere hours apiece, This resuits in a pack
with a 28 volt initial battery charge running to an 18 volt end life in four to six
months of normal service, The individual "D" cells are connected in sories as
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3.5 (Continued)

shown in the figure, The series connection between cell stacks is accoiaplished
through the interconnect boards with the springs mounted on them, Thore is
one board at the top of the pack, and another on the bottom, Plastic covered
dowels are used to separate and hold the battery stacks firmly i piace, aud

one dowel is used to carry the battery +12 volt tap from the bottom boara to

the top board,

The battery connections ave made through berilium copper pressure inter-
faces. The positive terminals of the batteries are designed to fit into the copper
springs which place a 90 pound pressure load on the upper board when the pack
is assembled, Measurements indicate that the interconnect resistance of the
hatteries is comparable to the internal resistance of the units so that the maximum
voltage drop under a 600 ma load is only 2 volts.

The +28 volt output of the pack is fused with a 3/4 amp Picofuse mounted on
the upper battery board and accessible by removal of the cage lid. This is the
fuse which is blown by the disable oircuitry when the battery pack voltage falls
to a level between 16 and 18 volts,

The case lid is sealed by means of an RFI "O-ring" gaskeg when the four
Allen Head Cap Sorews are tightened, '

Power is fed to the interfacing unit, either the R/X, S/T or Processor,
through a connector mounted on the case lid, This connector is also "O-ring"
sealed,

3.6 ANTENNA

The WARS antenna §s a collapsible monopole shown tu Figure 3-11, This
unit {s choke fed at the base exhibiting a nominal input impedance of 50 ohms,
The pattern is omnidirectional in azimuth with an elevation pattern shown in
Figure 3-12, The polarization is vertical and the VSWR remains below 3:1 over
the full 406-470 MHz frequency range as long as the ground plane remains within
a few inches of the earth. For this reason, lead weights have been added to the
tips of the ground plans wires to keep the plane on or near the earth,

3-18
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3.6 (Continued)

The antenna is designed to be buried up to the feed point where the ground plane
separates from the silicone rubber feed assembly.

The antenna is used on both the S/T and R/I units, and can be folded to fit
into a carrying tube 1-1/2" in diameter and 12 inches long,

3,7 PROCESSOR

The WARS Processor is the development model of the Sylvania WILTRAK
processing unit, It is housed within a field case as shown in Figure 3-13 with its
own battery pack power supply. The circuitry is carried on six double wirewrap
boards designated as: 1/O (Input/Output), Control Logic, ALU (Arithmetic Logic
Unit), RAM (Random Access Memory), ROM (Read Only Memory) and Timing
and Power Control,

The WILTRAK processor is designed to operate within the overall WARS
configuration. The intruder detection information originating at the Sensor/
Transmitter units is transmitted to a Receiver/Interface unit, Each Receiver/
Interface unit is the collection point of alarm transmission from up to 64 Sensor/
Transmitter units ~ identified as a WARS area, As such, each WARS area may
contain up to eight arrays each of which may oontain as many as eight Sensor/
Transmitter units.

The Receiver/Interface unit interfaces with the processor via three twisted
pair with shield. All R/I unit output messages are relayed to the processor
which selects primary messages for activity procegsing, and relays and outputs
all other types., Whenever the processor is in the processing mode, all primary
alarms not originating in the array being processed are also relayed.

The processor output is identical to that of the Receiver /Interface unit -
three twisted pair with shield. The output messages can be either relayed R/I
messages or processed data messages originating in the processor, The processor
output also may be transmitted to a central data collection point, a higher level
processor or computer or direct readout via the Digital Converter and Printer,
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Figure 3~13, WILTRAK Processor
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3,7 (Continued)

The Digital Converter and Printer are designed to realize a more meaningful
interpretation of processed data. The binary coded data representing velocity,
position, and direction are translated into numeric values representing true
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velocities and position in meters/second and meters respectively.

The processor is programmed with a unique data processing algorithm derived
from work performed by GTE Sylvania, This program is contained in read-only-
memories such that the processor is self -contained and does not require continuing
software and programming support,

The processor operation is based on knowing the relative location of *he
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N sensors within an array. Consequently, the sensor position data is programmed
3 ' into the processor with a pinboard matrix. The programming of the sensor
positions sets into the processor the distance between each sensor in an

array. The pinboard positions are numbered from 0 to 15 where each position

represents a distance of 25 meters, The maximum length of deployment of a
sensor array is 400 meters., Each possiblo sensor location (16) is therefore
assigned a unique cell position in memory, Pins (up to 8) are inserted into

this field of 16 pinboard locations to relate the speocific position of the sensors

to the processor, Sensors in an array are deployed and therefore numbered,
sequentially, where sensor number 1 is always the first sensor in the trail array
leading to the area to be protected, In trail arrays parullel to the protected area,
sensor number 1 is the first sensor at the left end of the array., Since the first
sensor is the reference for determiniag the relative distance between sensors,

it is always located in ithe {irst position (0 moters) in the 18 position pinboard
matrix,

;, As an example, if there are five sensors in an array spaced 75 meters apart,
. the pinboard would be programmed as follows:

Sensor No. 1 Pinboard Position 0
Sensor No, 2 Pinboard Position 3
Sensor No. 3 Pinboard Position 6

3-23
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3.7 (Continued)

Sensor No, 4 Pinboard Position 9
Sensor No, 5 Pinboard Position 12
A diagram of the above example is shown in Figure 3-14,

Alarm messages received from sensors within an area by way of a WARS
Receiver/Interface unit are processed to extract intruder information, These
messages are decoded to determine the identity of the sensor and the nature of
the alarm, i.e., a primary or auxillary alarm - only primary alarms are to
be processed, A primary alarm is one generated by the Sensor/Transmitter
unit internal sensor and processor, and identified by the SCDS data code 0001.

The operation of the processor is divided into two modes: Array Detection
mode and Array Processing mode. When in the Array Detection mode, the pro-
cessor monitors the level of activity of up to eight different arrays (each of which
contains five to eight sensors), Should one array indicate increasing alarm
activity, the processor switches to the Processing Mode and locks onto that
array. Alarm information from all other arrays is ignored when in the Array

“Processing mode,

When the processor is in the Detection mode, all non-primary messages
(auxiliary, self test, ctc.) are retransmitted without modification or procossing.,
In the Processing mode, the processor retransmits all messages except thoso
originating in the array which the processor is locked onto, When in this mode,
the processor enters into & data scanning routine every 60 seconds which results
in output words containing velocity, direction, position, profile and confidence
information, Whenever the intrusion alarm activity subsides for the array being
processed, the processor switches back to the detection mode to ngnin monitor
the aotivity of all arrays.

3.8 DIGITAL CONVERTER

The Digital Converter (Figure 3-15) accepts messages {rom either the WARS
R/I unit or the processor and converts the data into a form suitable to drive a
specially modified Hewlett Packard 5050DB digital printer. The Digital Convertor
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3.8 (Continued)

also generates the variousﬂcommand and control signals required by the printer.
The digital printer displayé the d_até in the format of Figure 3-16a if the message
is processed, or in the format of Figure 3~16b if the message is not processed.
Since the display rate is limited by the speed of the printer, a priority network
is implemented in the Digital Converter to prevent the loss of processed data
atthe expense of a poasible loss of some unprocessed data, particularly self test
messages, No data will be lost, however, if the messages are separated by 150
milliseconds or more,

There are four input signals. In addition to the serial data, clock, and message
gate from the processor or the R/I unit, a hold-off signal is required from the
printer which tells the Digital Converter when a print cycle is in progress. The
Digital Converter outputs consist of parallel data for nine binary coded decimal

(BCD) digits, reference voltages to tell the printer what is a logic "1" and "0",
and print and paper advance commands,

The primary purpose of the Digital Converter and printer is to display data
from the processor, The function of displaying unproocessed data is secondary
and will be performed only when it does not interfere with the displaying of pro~-
cessed data, Processed messages are separated by at least 60 seconds, s0 it
is impossible for a processed message to be lost due to the printing of other
processed messages. Priorities are assigned to the message types as follows:
a proocessed message is highost priority, an unprocessed alarm message is second
priority, and a self test message is lowest priority.
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The Digital Converter was constructed using 7400 series TTL, The cholce
of TTL was based on the fact that it is inexpensive, roadily available, and offers
a wide variety of complex funotion MSI devices. Power consumption is not a
problem since the Digital Convertor operates from AC line power, All of the
oircultry is contained on three cirouit boards, and the total number of integrated
oirouits is approximately 80,

The digital prt.ntor' is a Hewlott Packard model 5050B with modification spec-
ifloation M14. Also included with the basic printer is an option 55 digital clook,.
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PRINT COLUMN

5 |6 [7]8 [0 [10]11] 1] 1] 14 ]15]16]u]1s]

1]z2]3]4 ,
Area - Array ID _H: -ilin. Sec. |
LINE 1 ll’ D ] Y ‘

LINE 2 Position Vv D C
LINE 3
Profile
— Figure a. Processed Format_ - s

V = Velocity
D = Direction
C = Confidence

PRINT COLUMN

2]afals]e] 7] 8]0 faolufie]ufualis]ie]ulas

v nEe I T
LINE 1 tp | LA l:“,] Litrs. 1 | Min. [m;_h_]
: LINE 2 [ Data
—Figure b, Unprocessed Format
A = Array ID |

S =Sensor Ip |  Iramsmitter ID

Figure 3-16. Printer Output Formats

B T I oF O M T P oot st

N 3
PRy
H
H
‘_
b2 .
3
R -
!
1




Ny

i b s Ok DB L

e

B
& e R Nt sy kg -

. >
(5.l T

3.8 (Continued)

‘The modifications to the printer are in two areas. First, time from the digital
clock will be printed in the eight columns nearest the right hand side of the paper
only when a time enable pulse preceeds the print command., Colons will always
be printed between the hours and minutes and between the minutes and seconds.
No data or controls are required by the printer to print time other than the time
enable and print command pulses., The necessary connections needed to print
colons between the hours, minutes, and seconds are hardwired into a code plug
which is attached to the input connector A1J2 on the back of the printer. The
second modification to the printer is provision to advance the paper at the command
of an external pulse. An input connector is added to the rear panel of the
instrument to receive the paper advance signal,
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Section 4

DEVELOPMENT PROGRAM

4.1 DESIGN PHASE

Change E to the WARS contract was received on 2 June 1972, and the design
phase of the contract for a UHF digital FSK system was initiated.

The primary goal of this phase was to define the UHF system and establish

a set of design goals which were to be incorporated into the Prime Item Devel-
opment Specification, Of major concern during this phase was the addition of
the circuitry and interface details for inputting four auxiliary alarm signals to
the S/T unit, changing the data readout rate from one primary alarm every four
seconds to one primary alarm every five seconds with a maximum S/T alarm
rate of one per second when all five alarms present (the primary plus four

auxiliaries), converting the transmitter, receiver and antennas to the UHF band,
and changing the data format for SCDS compatibility.

o it o i R e s S S

The design effort required to accomplish these changes occupied the period
from June 1972 through October 1972, The extent of the redesign was nearly
total in terms of circuit board layout., The only boards which remained basically
unchanged were the amplifier and processor boards in the S/T unit, but new
layouts of these were required to pick up some last minute design improvements,

N "

The effect of shifting to 1 5 second data rate was much more severe than
. anticipated in the effectiveness of the algorithm employed in the processor,
; The loss in data due to the low sample rate per sensor (20% loss) manifested
itself as drastically reduced confidence levels in the processed message, and
erratic velocity data. A major change had to be made in the processor design
in order to change the basic flag rate and peripheral functions to the five second
rate.

The design effort undertaken during this five month period included the paper

design of the oircuitry and system interfaces, the breadboarding of the cirouits
and testing of the breadboards for board level and system level operation.

4-1




4,2 PACKAGING PHASE

The packaging design for the WARS system makes use of common housing
design in the S/T, R/I and battery pack. This commonality required the use of
only one set of extrusion tooling for all units, An extrusion was selected on the
basis of mechanical integrity for units which would be receiving considerable
personnel handling and would be subjected to the environment of a buried system.
The only interfaces that would be subject to leakage would be the end plates and
the covers rather than a multi-seam box with a cover. The units have been designed
for maximum accessibility to the individual cards by placing all boards, including
the RF subassemblies, on a motherboard by means of connectors, This arrange-
ment allows complete removal of the electronics by simply removing four Cap
Screws and sliding the entire assembly out of the housing, Once this has been done,
each board can be individually removed without soldering iron or cutters, The
only tools required for complete assembly are an Allen Head wrench and a combi-
nation Blade/Phillips Head screwdriver,
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The extrusions employed are of a universal type in which many grooves are
available for card guides, To insure that incorrect board insertion does not
ocour, the proper guides have been opened and present a flanged input as seen
in Figure 3-8,

Consideration of field settability resulted in the use of single pole single throw
switches on the code plug for assignment and change of code settings., This allows
resuse of the code plugs and field change of code by simply altering the switch
positions, The code plugs are shown in Figure 4-1, and are field accessible
through a hatoh which is latoh secured and "O-ring" sealed.

e bt st AR R S TSI ML

.

- All board tongues are keyed 8o that only S/T boards can be {nserted in the

3 8/T motherboards, and then, only in their proper connectors, The same is

' true for the R/I boards, The processor boards and the Digital Converter boards
are identified by name and their positions in the chassis are marked on the chassis,

The hand -carried assemblies such as the R/I, S/T battery packs and processor
are equipped with handles or straps for ease of carrying.
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4,2 (Continued)

The Digital Converter and Printer units are designed for rack mounting and
are equipped with mounting hardware,

All field units are water sealed by gasketing, and painted olive drab,
4,3 ENGINEERING TESTS

Engineering tests continued throughout the breadboard phase of the program,
Each prototype board and assembly was subjected to electrical performance and
interface evaluations to assess compliance with the end item specifications,
After each board was checked for operation at room temperature and ovev the
~20°C to + 71°C temperature range, it was incorporated into a prototype front
panel for subsystem integration. Prototype integration was followed by system
testing of the R/I and S/T prototypes. This evaluation included digital inter-
facing to verify the function of the encoder and decoder boards by directly
coupling the S/T encoder output to the R/I decoder and address comparison
functions and checking the R/I encoder output format against the S/T encoder
output format. RF link tests were made to verify transm_itbar/reoeiver freq-
uenoy tolerance buildup and modulation interfaces,

Interface tests were also performed using the processor and digltal converter
to verify R/I operation into these units.

Testing of the processor was conducted using a Nova 800 computer to simulate
the sensor field and apply arrvay inputs which would exercise all of the progcessor
operations. Temperature testlng from 0°C to + 52°C followed electrical tests,

A word generator breadboard was fabricated and used to test the digital converter

functions {noluding the priority assessment and data handling functions of the
unit, T ’

A watertight mtegrity't-est was performed on an S/T battery pack assembly
to determine the effectiveness of the "O-ring" seals and tension adjustment of
the latohes, The assembly was heated tc + 160 nnd th&n submerged in three
feet of water at apprcximately SO'F

4-4
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4,4 DEVELOPMENTAL MODEL

Following successful completion of the testing on each assembly prototype,
final engineering release was made for fabrication of the developmental model.
This model consists of 15 S/T units, one R/Iunit, 17 battery packs, 16 antennas,

one processor, one digital converter, one printer and the cabling necessary to
interface the system,

In addition to the above assemblies, two J-boxes for auxiliary sensor inputs
to the S/T units were provided. Figure 1-1 of this report pictures all of the
units of the developmental model delivered. There are only one S/T, two battery
packs, two antennas, and one J-box shown since all other units are identical,

The fabrication of the developmental model took place during the months of
November 1972, December 1972, and January 1973. All units were subjected
to workmanship inspection and preliminary electrical checkout prior to the
commencement of formal Acceptance Testing.




Section 5
ACCEPTANCE TESTS

5.1 TEST CRITERIA

The Acceptance Test criteria for the WARS UHF developmental model were
established in the contract Statement of Work, PR No, C-2-2463 of Contract
F30602-69-C-0268, Modification P00013, The essential requirements for the
WARS system are as follows:

b.

Sengsor/Transmitter Unit., - The S/T unit shall be comprised of the
following subassemblies: (1) Primary Detector, (2) Alarm Pulse
Generator, (3) Encoder and Power Conirol, (4) Transmitter, (5)
Aptenna, and (6) Battery Pack, An alarm signal generated by the
primary detector shall initiate power turn-on on the encoder and
transmitter, The encoder and power control shall enable the trans-
mitter, generate the measage to be transmitted, and determine the
duration of transmission. The message shall be a digital word con~
sisting of 21 bits plus 17 external bits, The encoder shall be provided
with an external means of selecting the Area ID and the Transmitter
ID. The transmitter shall be a high stability UHF unit operating at a
single orystal controlled frequency in either the 406-426 MHz, 426~
447 MHz, or 447-470 MHz frequency bands. Bands may be changed
by replacement of the transmitter printed wiring assembly, The
antenna shall be approximately a quarter -wave monopole, The battery
pack shall provide 27 volts, to an end point voltage of 18 volts, Self-
test cirouitry shall be included to verify systom performance during
extended periods of inactivity. The self-test cirouitry shall be inhibited
during periods of {ntrusion alarm activity, There shall be provision
for self-disable oirouitry,

Receiver/Interface Unit. - The R/ unit shall be capable of recefving
signals sent by the S/T unit and transferring the received message over
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5.1 (Continued)

C.

a wire line to either the processor or the CSC/PD. The R/I unit shall

be comprised of the following subassemblies: (1) Receiver, (2) Decoder,
{3) Address Comparator/Encoder (AC/E), (4)Power Control-Line Driver,
(5) Antenna, and (6) Battery., The receiver shall be crystal-controlled

and set to o frequency in any one of three bands, 406-426, 426-447, or
447-470 MHz, Received messages from the S/T shall be demodulated,
decoded and checked for WARS address. If the address is correct, the
message shall be reenceded 2u¢ sent to the CSC/PD, or the preprocessor,
The antenna shall be approximately a quarter-wave monopole, There shall
be provision for gelf-disable circuitry.

Preprocessor Equipmeont, - 'l‘hé equipment shall be comprised of the
following:

Preprocessor Unit. The preprocessor unit shall he designed suitable for
field deployment interfacing with the WARS R/I unit and SCDS (TAC) re-
ceiver terminal unit, The unit shall contain all the necessary memory,
registor, control, logic, decoder and encoder circuits to process input
alarm data, The unit shall be self-contained with its own battery pack
which, ideally, shall be the same as used for the S/T and R/I units,

Digital Converter Unit. The digital converter shall provide the nccessary
interface between the preprocessor unit and the olock printer unit, The
converter shall contain all the necessary buffers, decoding registers and
control cirouits required for converting the output of the preprocessor
unit into an acceptable and meaningful format(s) for display (printout) by
the printer unit, :

Clock Printer Unit. This shall be a suitable, standard, commercially
available unit such as the HP 50508 with Option 556 (Digital Clook)
modified as required for direct interfacing with tho digital converter
unit, '

‘The equipment shall be designed to tntérfaoe.‘ via interconnecting cable,
dircotly with the R/I unit, Basically, the function of the equipment shall

52
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5.1 (Continued)

be to automatically extract and print out intrusion information, e.g.,
position, direction, velocity and profile based upon correlation of
internally established logic and inputted alarm messages originating
from array-deployed S/T units. An array is defined as a group of
from five to eight S/T units arranged in a {rail configuration, up to
400 meters in length. The processor equipment shall be capable of
monitoring "array activity'" from at least eight arrays. However, the
equipment will not be required to simultaneously process and print out
data from two or more simultaneously intruded arrays.

The test program was to be conducted in three phases: Unit Level Tests,
System Level Tests and Field Demonstration. The Unit and System Level tests
were classified as Preliminary Acceptance Tests while the Final Acceptance .
Test was the Field Demonstration.

5,2 TEST PLAN
3

An-Acceptance Test Pian was submitted for approval on 10 November 1972

* which delineated the test requivements, test proceduras, and acceptance criteria

to be used during the acceptance test phase of the program. This phase was
conducted during the period 19 January through 9 February 1973 at the con-
tractor's plant in Mountain View, California,

The test plan called out all of the oritioal parameters and funotions for
evaluation that were specified in the contract Statement of Work, and also
called out many of the detailed unit parameters for measurement that were
deemed oritical to the overall system performance.

The Unit Level tests evaluated the following parameters for compliance to
the Prime Item Dovelopment Speoification submitted on 21 August 1972 and those
elements cited in Section 5.1 of this report:

S/T Unit Tests

Primary Detection Sensitivity and Gain setting provisiou, .~
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5.2 (Continued)

Alarm Pulse Generator
Encoder Message Format

Transmitter

Power Consumption
Configuration
Antenna

Battery Pack

Environment

R/1 Unit Tests

Squelch Control

Error Rate
- Message Verification ,

Configuration
Antenna

' Battery Pack

Power Conshmpﬂon

Auxiliary inputs, alarm rate, switched power
control for encoder and transmitter.

Code plug operation, message format,
clock rate, message length,

Frequency, high and low power output
level and control, spurious output levels,
modulation deviation, input voltage level
effects.

Transmit and quiescent current consumption.
Form factor and environmental features.
Collapsible monopole.

Voltage range, current capability, external
power provision,

Proper operation over -20°C to +71°C with
a frequency stability of 5 ppm from initial
room temperature setting.

Sensitivity, IF bandwidth, spurious free-

dynamic range, strong signal operatlon.
{requency.

“Control of Decode and Addross Compnrisonf

Eneode funotions.

_Bit error rate for input of -105 dBm.

Frame sm word effect on message Decode/
Encode functfon,

Form factor and environmental fedtures.
Collupsible monopole. |

Voltage, range, current capability and
external power {rput provision,

Quisscont and encode current consumption.
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5.2 (Continued)

Environment Proper operation over -20°C to + 71°C
with a frequency stability o 5 ppm from
initial room temperature setting.

Output Format Message format, drive circuitry,
compatibility with CSC/PD and digital
converter, data line content.

Processor Unit Tests

Detection Mode Tests Detection level, auxiliary alarm message
handling, primary alarm message handling,
self test message handiing.

Array Processing Mode Qualification criteria, output format,

return to detection mode criteria, and
algorithm tests for direction, velocity,
image, confidence and position data.

Digital Converter Unit Tests

Message Handling All combinations of valid processed and
non~-processed message inputs, parity
error indication,

Priority Routine All combinations of processed, un~

: processed and self tost alarm data

inputs,

The System level Tests were performed in the laboratory using the battery
packe as prime power sources for the R/I, /T and Processor units. Thoese tests
were designed to check all of the taterface functions using an RF lok, and verify
the self test and \syswm orror rate speoifications. During this series of tests,
the entire system was hooked up as it would be in the field and tosted for ail
major system funotions, | '

The Field Domonstration tests were conducted to verify that the system
would perform in a field environinent as designed. These tests checked the
fleld setability of the code plugs, the seismic detection funition of the primary
sensors, the RI data link operation through the mouopole antennas, the pro-
cessor operation when working on R/I decoded primary sensor alarms qualifying
for array processing, and false alarm operation in a very high seismic back-
grourd level. '
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5.2 (Continued) [

In addition to these required tests, additional tests were perforﬂ:ed at the
COTR's request. These tests evaluated adjacent channel interference affects
in the receiver, and looked at the ground-to-ground range capability of the RT
link in the local area.

5,3 TEST RESULTS

The results of the testing indicated that the system met or exceeded all of
the requirements of the contract Statement of Work for electrical performance
both in the laboratory and the field, The detailed data sheets for each test
performed are presented in Appendix A of this report.

The measurement of ground-to-ground range of RF data communications
showed that the unit operated successfully at ranges of between 1.5 and 2 miles,
The intervening terrain included several freeway overpasses and embankments
which prodiuced non~line-of-sight conditions,

The adjacent channel interference test was performed in a simulated
manner using two signal generators coupling energy into the receiver,
Measured adjacent chaunel selectivity was approximately 40 db at a 25
kHZ offset.
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Section 6

REPORTS AND VISITS

6.1 REPORTS SUBMITTED

The following reports were submitted under Change E of the subject contract:

Data Item A001 R&D Status Report for 1 June through 14 July 1972 -
17 July 1972

R&D Status Report for 14 July through 14 August 1972 -
29 August 1972

R&D Status Report for 14 August through 8 September
1972 - 11 September 1972

k3 R&D Status Report for 8 September through 10 October

1972 - 10 October 1972

" v g R&D Status Report for 10 October through 10 November
K 1972 - 10 November 1972

R&D Status Report for 10 November through 11
December 1972 - 13 December 1972

* - R&D Status Report for 11 December 1972 through
4 11 January 1973 - 11 January 1973

“ s R&D Status Report for 12 January through 12 February

E \-% 1973 - 14 February 1973

f § Data Item A002 ll)g'?égn Plan (update) S/T and R/I units - 30 August

| Data Item A003 WARS UHF Acceptance Test Plan - 10 November
| 1972

Data Item A00 WARS UHF Final Report - March 1973

? ‘ Data Itern A005 Recommended Spare Parts List - 28 September 1972

Data Item A006 Engineering Data ~ 1 March 1873
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6.1 (Continued)

Data Item A007 Instruction Marual for WARS - March 1973

Data Item A008 Contract Funds Status Report - 11 September 1972

Data Item A009 Configuration Item Development Specification ~ 30
August 1972

Data Item A010 WILTRAK Preprocessor Design Plan ~ 23 October 1972

WARS Interface Specification - 18 July 1972
WARS Design Review Minutes - 30 August 1972

6.2 CONFERENCES AND VISITS

The following visits were made during the period of performance under Change
E of the subject contract:

S. Militello, R. King, H. Power of RADC; D, Eno and T. Sutton of Sandia;
T. Midura and J. O'Neill of ESD attended a WARS Interface meeting at ESG-
WD, Mountzain View, California on 138 July 1972,

S, Militello and H. Power of RADC attended a WARS Design Review at ESG-
WD, Mountain View, California on 23-24 August 1972,

R. Lucas visited RADC on 3 October 1972 for technical discussions on WARS,

W, Wolber, S, Militello, R, King and H, Power of RADC; T. Midura of ESD;
W, Gosset of Sandia attended a WARS Design Review held at ESG-WD, Mountain
View, California on 25-26 October 1972,

S. Militello, R, King and D, Reed of RADC visited ESG-WD for technical
discussions and witness of Acceptance Tests during the period 5-9 February
1973,
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Section 7

CONCLUSIONS AND RECOMMENDATIONS

The successful development of the WARS UHF system, the performance
data obtained in testing, and the capabilities demonstrated in the limited field
test show that the WARS system presents a viable approach to both intermediate
and long range Air Force seismic detection and data link requirements. The
equipment meets all of the specifications imposed on the development hardware,
and the processor represents a basic and powerful tool in data analysis and target

presentation with sufficient flexihility to allow integration with a wide variety of
sensor concepts,

The hardware has been developed to the specifications of a basic intrusion
detection concept. The actual employment and deployment of the system components
and effective use of the processor is to be studied by RADC, Sensor gain settings,
sensor spacing, array configurations, processor parameter measurement bounds,

and RTF link configurations are areas which must be further refined and defined
in actual field testing.

Some of the areas which should be speocifically addressed are:

1, Design, develop and install a VHF data link to replace or supplement
the present UHF link,

2, Enter into a second phase study for the next goneration WILTRAK pro-
cessor to refine the velocity measurement capability, expand the memory,
improve data handling to more than one array at a time, and generally
iraprove the algorithm while improving the hardware, (See Pigure 3-12).

3. Replace the present monopole antenna with an end fed or sleeve dipole
for better low angle coverage and lower VSWR,

4. Evaluate the environmental capability of the present design through
ompirical tests,
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7.0 (Continued)

8.

9.

10.

Redesign for full temperature range of -40°C to + 71°C,
Upgrade the mechanical design as required for full MIL capability,

Design, develop and fabricate a board to replace the transmitter
assembly in the S/T unit with a hardwire driver circuit.

Provide EMI and surge protection for the R/I to CSCPD output circuits,
Two-hundred ohm resistors have been added in each line for some pro-
tection, but surge arrestors and decoupling should be applied.

Mechanical redesign of the battery pack for attachment of the PC board
to the lid.

Install a fuse in the 12 volt battery output line,
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5’/577«-w /

Gyl 2 [
}, DATA SHEET I
j PRIMARY DETECTOR PERFORMANCE TEST
Pulse Test Z;‘@f:: D8V P
Amplifier Gain Spec Level Measured Level Comments
High SC - Sspev 24 764 %
Low SR V2P 742’y
Tape Test
Amplifier Gain Signal Source Alarm Spec Alarms Inourred
High 1 Man 2 min, AL
High 6 Men 4 min, a3
High Heavy Rain 1 max, <
High Helicopter 1 max, P
Hover ‘
High Flyover 200" 0 o
Hizh | Flyover 500' 0 » ‘ £y
High Flyover 1000 0 0
17 »’ “ O ‘/ i}:. IS t ; "s' d wd

B ,‘_, .
Conducted by: v " L Los
7 Q'
Witnessed by: . R
~
Dato: _ 1/ ¢ L




AR

Y2 /

DATA SHEET I

ALARM PULSE GENERATOR PERFORMANCE TEST
Sensor Input Alarm Switched 12 v Alarm Rate Comments
Primary /é:‘«u /1\‘;/‘4) S ave.
| Aux 1 Personnel :\}‘If"“’ d ’
Aux 1 Vehicle 4 '
Aux 2 Personnel N ‘
Aux 2 Vehicle ) ‘
| Aux 3 Personnel ’ ¢ :
. ¢
v r
LAux 4 Personne]
| Aux 4 Vehicle ‘ ‘
Primary, Auxl-4 oA oA //A»t“«t‘:.._z

Conduoted by: Wil Jzﬁ‘%f}/@ﬂ

A\
Witnessed by: 35
H )5
-. ) Date: iy
N
Rt
.
3
|
‘S
: . A-d
3
)
I
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T i o 2R At s gl

Date; // ;’3/7.3,

1B

A4

Fvconeag 2y SYs7#~ [
DATA SHEET II (CONTINUED)
MESSAGE FORMAT PERFORMANCE TEST
Parameter Specification Measurement Comment
Clock Rate 1200 pps + 3% S R1OH =
Message Length 32 ms + 3% 3/.-?5’1\'45
| Bits 38-22 All "0's" /7
Bits 21-17 11101 /7707
Bits 16-7 Selectable OA-
| Bit 6 0 o
| Bits 5-2 Primary 00001 occe/
| Bits 5-2 Aux 1 P 00010 o00/D
| Bits 6-2 Aux 1V 01010 O/0 70
Bits 5-2 Aux 2 P 00011 o 00//
Bits -2 Aux 2 V 01011 /0 //
| Bits 5-2 Aux 3 P 00100 o0 /o0
Bits 5-2 Aux 3 V 01100 0 /02
|iss2auxa P |onm 00/ /
| Bits 5-2 Aux 4 V 01101 0/r0/
Bit ) | 1 ey oke
g .y PiSaain  JaV v’
| Conduoted by: _A_M.Za% ) “ e
3
1 % ) Witnessod by: A %




Fitandls 'y SIS

DATA SHEET Il

TRANSMITTER PERFORMANCE TESTS

: Parameter Specification Measured Comment
- @777
i Power output (high) | 2 watts min S.6 W
4 Fmi 1OM D4 W
: Power output (low) 10+ 3 dB below —va v
i high power level e S W,
3 —A —iR L
] Spurious output Greater than 50 dB | High é:ﬂa L3aB
below unmodulated ,
s output Low $278 | S/d 8
1]
i 20737027
i Modulation +5,5kHz + 10% _{qﬁ?‘ 3672 L
il FSK 10.99 kN2
- Frequency One frequency in
i 406-470 MHz band 407 374,76
¥ (407.375)
i _— :
Conducted by: s
Witnessed by: P§°
Dato: _.{Z—’_*?@,LZL___
ANTENNA EXAMINATION
Collapsible Quarterwave Monopole @ (No)

Examined by: _K_/@mé:&__

- Witnessed by: Q23

Dam:../é%/_?.i___

PHYSICAL COMFIGURATION

T

Conforms to Specification (No)

Examined by: : s
Q4

Witncssed by: vy
Dae: 2227/ %
7=
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vy,

i oyl Mottt s e v el omss s

gt o\ s

“
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SYSTEM NO, /
uNIT No. /
DATA SHEET IV
S/T BATTERY PACK
Parameter Specification Measured Comment
Voltage 27 volt de to 18 v de 27.8vV
Disable 118 volts de max Z.i/
External input . (Yes) /éf
Mon. Mode 400 pa nominal | A4/~ )
Battery Current Xmt Mode 550 ma nominal | 752" /‘é A7 v

Cycle: .022 6 Mos. = 4380 Hys,

Lov ks b e ctroa i WO Vil b ‘uum,‘: - - 4 _-"'j"

Conducted by: Awp. Hrs, Cont. = 370ua x 4380 = 1.6 AHR
QA XInt. Mode = 550 ma x .02Z = 4.8 AHR
Witnessed by: 'v‘i—s -6 Mos., TOTAL DRAIN = 6,4 AHR
Date /2 z,,/7::'« Battery Capability = 9 AHRs & 25°C
V4 7 R
S/T ENVIRONMENTAL TEST
IR

Paramoter cification | -20° | 0* | +30° l +50° | +71°
| Paramoter Spe ' L.

Power Output_ 2 watt min !

Spurious Laevel >50 dB dgwn

Froquency + § ppm {rom

e

Mesnage Length 32 ms = 3%

, 56.5 uv high

Threshold _

. A 228 vv low

~ Witnessed by: 053

P ey e B

Conducted by: “7”/?4/ Loy C .

.QA

Date: I//v—-”-*‘//\_?




SYSTEM No, 2~

usitT Yo, <
DATA SHEET I
PRIMARY DETECTOR PERFORMANCE TEST
i Pulse Test 28V P - L f
é o Amplifier Gain Spec Level Measured Level Comments
1S High SE- oV 48
E ]
- Low 7R épev S92 B
|
E i
g Tape Test
A i Amplifier Gain Signal Source Alarm Spec Alarms Incurred
g ) | High 1 Man 2 min. /2
| |_High 6Men 4 min. 253
| High Heavy Rain 1 max. &
High Helicopter 1 max.
Hover /
High Flyovar 200' 0 | ¢
High Flyover 500' ) 0
High Fiyover 1000' 0 0

PR VIR

Conducted by: =77 xﬁ“ é ?;zf_
Witnessed by: ' aa

- 093
Dato:___ aﬁ/ éfjl’/ 23

s+ bl e

$
4.
1
'.
¥

o
N
A
!
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SYSTEN No, 2
DATA SHEET I UNIT KO, 2

e P LI
N RO oAt I
-

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate

: | Primary _7,«/ ?;«/ & Qec..
o "

Aux 1 Personnel v ‘

Comments

ek -

Aux 1 Vehicle ! ¢ d

Aux 2 Personnel ! ! d

3
-t i e

| Aux 2 Vehicle ' ‘ !

YD
-
-
-

Aux 3 Personnal
' / ’
LAuX 3 Vehicle
! ! 4
) '
| Aux 4 Vehigle !

Primary, Auxl-4 ' ’/ A

e
" -
ot o

Contioted by: 7. %A’?z’

Witnossed by: A 4

Date: 222 323
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SYSTEM No, Z.

UNIT NO, 7

DATA SHEET IT (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST
Parameter Specification Measurement 1 Comment
Clock Rate 1200 pps + 3% /ch/// -
Message Length 32 ms + 3% G/ oMS
Bits 38-22 All "o's" /7

| Bits 21-17 11101 /77¢/
Bits 16-7 Selectable a'é

Bt 6 0 o
Bits 5-2 Primary 00001 Lo /
Bits 5-2 Aux 1 P 00010 | st /8
Bits 5-2 Aux 1 V 01010 c/es e
Bits §-2 Aux 2 P 00011 ol O/

| Bits 5-2 Aux 2 V 01011 e/es/
Bits 5-2 Aux 3 P 00100 st/
Bite 5% Aux 3 V | 01100 S &/ e
Bits 5-2 Aux 4 P o Naidid

o 5.2 Aux g v 01201 o £228L
Bit1 1 | Ty b

Conducted by: 7 .. %@#_ﬂ

Witnessed by:

s
L




g SYSTEM NO, 2
3 _ UNIT NO. 4
i DATA SHEET III
| . TRANSMITTER PERFORMANCE TESTS
5 Parameter Specification Measured | Comient
7 e ~ '
Power output (high) | 2 watts min G5~
R , e
Power cutput (low) 10 % dBrelow H4EH wr _
' high power level v 2|
» 2V 75
Spurious output Greater than 50dB | High sga/2 SEdB
below unmodulated ' ,
output Low 5528 |. S B
- 05
Modulation +5,5 kHz = 10% 207 35//
FSK w0 7. 3695
S ROSHE. ]
Frequency One frequency in
406-470 MHz band |
(407, 375) L7, BT A A 2
vl |
Conducted by: ___/ 2t Ccsmy
/ U n
Witnessed by: 095
Date: ;/.?3/ 7.3
ANTENNA EXAMINATION
Collapsible Quurterwave Monopole (No)

Examined by: ~ u.»—,..,
Witnessed by: 3

Date:JZ?// 23
e

PHYSICAL CONFIGURATION

Conforms to Specification " (No)
E':mined by: /(»/Qmé e
| Witnessed by: i.;‘.v
Date: _//37/ 23

A4
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Data:

SYSTEM NO. 2
UNIT NO., 2
DATA SHEET IV
S/T BATTERY PACK
Parameter Specification Measured Comment
s Voltage 27 volt dc to 18 v de 27,8V
: . Disable 18 volts d¢ max 6.5V
. ‘%_E_xternal input (Yes) /6’5
. Mon. Mode 400 pa nominal | 4/475 "<
e o "__r' Battery Current Xmt Mode 550 ma nominal | #72m< ﬂ 27 /
" Conduoted by: .Z_ 7 —
T SR
- g Witnessed by: 095
= Date... /2375
F $/T ENVIRONMENTAL TEST
P Parameter Specification | -20° | 0 |+30° | +50° | +m1®
Power Output 2 watt min
S Spurious Level >50 4B down
P 3 Frequency 2 5 ppm from
. n
* § Mensage Length 32 ms * 3%
E 56.5 uv high
3 Threshold
é 226 uv low
‘§ : Conducted by:
. Witnessed Ly:




SYSTEM No. 3

UNIT NO, 2

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test SVEMS T2 F
Amplifier Gain Spec Level Measured Level Comments
High sE-Ses P~ F6dB
Low 22bi o> | ELDB
Tape Test
Amplifier Gain Signal Source Alarm Spec Alarms Incurred
High 1 Man | 2 min. /2
| High 6 Men 4 min. 232
_High Heavy Rain 1 max. o
High Helicopter 1 max.
Hover 4
High Flyover 200! 0 0
High Flyover 500 0 0 B
High Flyover 1000 0 g
Conduoted by: "7~ Y e
Witnessed by: 4 g:i:

Date:___7/# ,;{ 725




R

SYSTEM No, B

DATA SHEET II URIT NO. 3

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments
Primary i - Yo %/ B~
PR vy )
Aux 1 Personnel f
14 ¢ o
Aux 1 Vehicle
¢ 4 s
Aux 2 Personnel
» 4
| Aux 2 Vehicle ¢
¢ { L4
| Aux 3 Personnel
L 4 !
Aux 3 Vehicle
, ¢ /
Aux 4 Personnel ¢
P / ¢
L Aux 4 Vehicle
Primary, Auxl-4 ! v f/‘?““f*‘

Cenducted by: vl %zz
Witnessed by: _

Date: ;A’f{ﬁ.}d

(A

—

A-13




. sysTex No, 3
- 5 uNIT Mo, 2
DATA SHEET II (CONTINUED)
4 MESSAGE FORMAT PERFORMANCE TEST
] .
§ Parameter Specification Measurement |1 Comment
‘ Clock Rate 1200 pps ¢ 3% SRev
, 3 : | Message Length 32 ms % 3% Flb/ MS
j | Bits 38-22 All "0's" zz
! _Bits 21-17 1101 /779 /
g Bits 16-7 Selectable &'4,
1 B ° 2
' | Bits 5-2 Primary 00001 sece /
R | Bits 5-2 Aux 1 P 00010 s ST
‘ - | Bits 5-2 Aux 1 V 01010 0/0r0
R | Bits 5-2 Aux 2 P 00011 _ ey
. Bits 5-2 Aux 2 V 01011 eress
| Blts 62 A~ 3 P 00100 oo /60
Bits 5-2 ux 3 V 01100 ¢//ee
Bits 5-2 Aux 4 P 00101 ce/e/
| Bits 5-2 Aux 4 V 01103 es/0/
l Bit 1 1 ?’4?(’/1"7 4 /\'

1
1
i
i
i

]

Conducted by: __Z:',ez%p Ce
7T
Witnessed by: 5

vater (/2575

e
ot Uik o o Mara € - AR . 1 RIS
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SYSTEM No, 3
UNIT No. 5

DATA SHEET I
TRANSMITTER PERFORMANCE TESTS

L e il AGigiar s o b o S -~
A e s o SR b, b 2 TR

Parameter Specification Measured ' Comment
7 {4
Power output (high) %jts min g Y
2 g &
Power output (low) 105 petow G524
high power level fow -7 ew | )
757 277
Spurious output Greater than 50 dB | High s¢//G| _s2alB
below unmodulated
output Low y7o/B| S/ B
P
Modulation + 5,5 kHz + 10% #07. 35073
FSK o). 269/ 7
, pO LRI
Frequency One frequency in
406-470 MHz band
(407.875) ) 3745/
U 4
Conducted by: 2.~ ﬁ&@yc_.._
Witnessed by: .§ﬂ
Ry VJJ
Date: ;’ (= ?,/ 23
ANTENNA EXAMINATION
Collapsible Quarterwave Monopole @ (No)
Examined by:
Witnessed by:
Date: __//}’*// 22
A4
PHYSICAL CONFIGURATION
Conforms to Specification ((Yoss: (No)

E fnod by: /</,- Q ‘vg-.._
Xam Y /_@ =
Witnessed by: .
Date: __/, / }// 22
. 7
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SYSTEK N0.2

UNIT No, 3
DATA SHEET IV

S/T BATTERY PACK
Parameter Specification Measured Comment
Voltage 27 volt de to 18 v de A28 v
Disable 18 volts dc max /62 7/
External input (Yes) / és

Mon. Mode 400 pa nominal | 3 e R

Battery Current Xmt Mode 550 ma nominal | < 52/m.4 [A’]g?? /

————
Conducted by: J__‘ﬁ%zf/_
- aa

Witnessed by: 0o
Date ;/a?o’/ 73

S/T ENVIRONMENTAL TEST

g tmrviarre.

~Meagsured.

| Parameter Specification | -20° | 0° | +30° +50° | +71°
| Power Output 2 watt min
Spurious lLavel >50dB down
Frequoncy + 5 ppm from

o
Message Length , 32 ms 3%
_ 66.5 uv hig!
Threshold K

226 uv low
Conducted by:
Witnessed by:
Date:

A-16
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SYSTEM NO, /7{
UNIT NO, y

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST
Pulse Test IV
Amplifier Gain Spec Level Measured Level Comments
High SHESp po| g5 dB
Low RAbur T | gyaB
Tape Test
__{\Enpuﬁer Gain Signal Source Alarm Spec Alarms Incurred
High 1 Man 2 min. /7’
High 6 Men 4 min. &3
,High Heavy Rain 1 max, @)
High Helicopter 1 max.
Hover /
High Flyover 200 0 S §D ]
High ___|__Flyover 500 b . &
High Fiyover 1000 0 o

- 4 /’
Conducted by: =7, Coney (o

Witnessed by:

Date:

[3)

-

/8% /—; &
7
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il ARk é AR St 5 . S s S e B ek e

DATA SHEET II

SYSTEM NO, </

UNIT NO, ¢

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments
Primary S ’W A 2o
v { y
Aux 1 Personnel “ f (4
H
Aux 1 Vehicle 4 /
Aux 2 Personnel 14 4 H
Aux 2 Vehicle / ! ¢
v r
Aux 3 Personnel 4
r # ,
sonne \ ' 4
r , #
LAux 4 Vehjcle
y & /
Primary, Auxl-4 i

Conduoted by: _zf_,.%z b By S

Witnessed by:

. Lo €
Date: ,/Li,!?,
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SYSTEM No.y
wir N0, ¢/

DATA SHEET I {(CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST
Parameter Specification Measurement 1 Comment
Clock Rate 1200 pps + 3% S 205 2—
Message Length 32 ms + 3% 3/ 62 ms
| Bits 38-22 All "0's" /7
| Bits 21-17 11101 s120/
Bits 16-7 Selectable %
6 0 o
r_gi_ts 5-2 Primary 00001 p
| Bits 5-2 Aux 1 P 00010 _poe/0
| Bits 5-2 Aux 1V 01010 @/r0/0
Bits 5-2 Aux 2 P 00011 se-et/
Bits 6-2 Aux 2 V 01011 , @2/8//
| Bits 5:2 Aux 3 P 00100 ce/e?
| Bita 6-2 Aux 3 V 01100 , g /el
Bits 5-2 Aux 4 P 00101 . ocre/
Bits -2 Aux 4 V 01101 or/e/
Bit 1 1 ok ery oKk

Conducted by:
Witnossed by:
Dater__ L2305

Cerr it o v aaan e e L
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SYSTEM No.$/
UNIT NO.

DATA SHEET I
TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment

Power output (high) | 2 watts min@ 187V ey w
N

ECR77 )
Power output (low) 10 £3 dB below é/—'-KW =¥

high power level . 63 W

7TV 7
Spurious output Greater than 50 dB | High Sgd@| <73
below unmodulated
output Low S32dB| sade
Modulation + 5.5 kHz £ 10% HO7. 37090

FSK Potd 2 éé 2 éy

/A2 6hHZ

Frequeaucy One frequency b;r;‘
406-470 MHz band 3 .
(407.375) HO7 3255 R T MK

Conducted by:

Witnessed by:
pawe: __4/23/7%

ANTENNA EXAMINATION

il

Collapsible Quarterwave Monopole «\Eg) {No)

Examined by:

Witnossed by: , N

Date: _./%.Z{,Z 2]

PHYSICA L CONFIGURATION

Yo - ) LSVt - et 5 e L T ey o ity p :
5 .« n
. . " ozt i A T S O U FOu e ST . . .

i Conforms to Specification (Yes)'? (No)
() 7 N ‘
g Exatmined by: .. Cenmn,

Witnessed by: :_\

pate:_2/37/2 3
V4 Vi
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systeu o, <7
-3 UNIT NO, 4
1 DATA SHEET IV
| S/T BATTERY PACK
'. Parameter Specification Measured Comment |
Voltage 27 volt de to 18 v dec R2.¥ v
._ '; Disable 18 volts dc max /6. 65~
3 External input (Yes) AL
, Mon. Mode 400 pa nominal | 978 &<
. Battery Current Xmt Mode 550 ma nominal | - @ 27V
, / ECEMA - '
Conducted by: Z.é;?ﬂ‘___(m
Witnessed by: . 053
Date ’/ f.g/z,a

S/T ENVIRONMENTAL TEST

. Mnmm‘_. n
- | Paramoter ‘ Speciiicution | -20° | 0° | +30° +50 ! +71
Power Outpw ¢ /7Y 2watmin 24 [3.3812.2 |33 (3.5
Spurious Level &.'/ ss0dBdown |-5Y |=¢|=s0 | =58 |- S8
¥ + 5 ppm from |40 7. { gy Yol |47 |40
requoncy . ~
) fage syysTliaged 3797|3735 3726 s1
Mensage Langth a2ms 3% 130.523058(8).7) | 3} IEL ?L
: T é’ 44 g’dl.‘S 56.5 uv high asds 9"“1‘ ?ba'-.ﬁ 4‘-"!5 ?5‘«.(6
Threshold — 224 1 2 010w |osalb |ousl @98 | 8348 8adb

Y

Conducted by:
Witnessed by: .. 053
vute: 2/ 2%/ 73
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P
SYSTEM NO, S

URIT N0, A8

E Y DATA SHEET I
Y PRIMARY DETECTOR PERFORMANCE TEST
’ i
- .
: i Pulse Test 2F VT L2l
y ‘ Amplifier Gain Spea Level | Meastred Yevel Comments #_
' Caenl S i) o TCIAOD
g «: High ?A( GL/ 8 AL ED Soesse TR :
§9 . Sws TEN LSS
S Low Gs A& Jayd7s  ToL.
Tape Test
Amplifier Gain Signe! Source | Alarm Spee Alarms ﬂxcixrred '
High 1 Man 2 min. R4 S
High 6 Men 4 min. -
High Heavy Raln 1 max, g
High Helicopter 1 max. g '
Hover , o N
High Flyover 200 R e
High 1 Fiyover §00' e - N & o
High ' _Flyover 10000 | © . o B V‘
Conductod by: o
)
Withessed hy: n RS

Py
Dats: ;f 3L

A-22
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SYSTEM NO, 5

Mu&&cﬁ by- e
Wimuswd by:

T AA&'BC

uNIT NO, S
OATA SHEET II (CONTINUED)
MESSAGE FORMAT PERFORMANCE TEST
ﬁarsﬁn&ter Specification Measurement 1 Comment
Clock Rate 1200 pps # 3% SAOEH -
_ Message Length Wms £3% A . 5/,«':21(
QETELE Al v0's" 7
| Bits 21-17 11101 £2/0/
| Bits 167 Selectable ot
REY 0 4
| Bits 5-2 Primary 00001 st /
| Sits 52 Aux 1P 00010 _ gee /O
 Bits 52 Aux 1 V 01010 0rero
| Bita 5-2 Agx‘é P 0011 il
{Bite g2 Az ¥ 01011 Glo st
Apgssaawap  lomioe S0 /00
| Bite 5-3 A 3 ¥ - louse g/l 8
{pits 52 A g p lone &ro /
-Mﬁm AN AY Lo oS
e M Gt d ﬂé

MM. ga Sé J”'

ﬁﬁj\-@x&xh 2o \M\ AN




DATA SHEET &

e
SYSTEN NO, S5

UNIT NO, <

ALARM PJLSE GENFERATOR PERFORMANCE TEST

Primary, Auxi-4

Sensor Input Alarm Switched 12 v Alarm Rate Comments
Primary A/ A/ S L
4 £l v (4 4
Aux 1 Personnel
Aux 1 Vehicle 4 4 '
Aux 2 Personnel ’ f !
4 {
Aux 2 Vehicle ! /
Aux 3 Personnel Y ' f
\ 3 Vehicle f f 4
¢ ' v
Ayx 4 Personnel
¢
| Aux 4 Vehicle f ! _
¢ y S feec.

Conducted by: _Z/_%;&f

Witnessed by:

/:)

4
N

Date: ;/ 23/23

A-24
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SYSTEM NO, 5
UNIT NO. 57
DATA SHEET I
TRANSMITTER PERFORMANCE TESTS
Parameter Specification Measured Comment
L /5 .
Power output (high) 2 watts min N2
AR 7 : = 6 ¢
Power output (low) 10 £+ 5dB below AELS e
high power level _ 4 o £
A L
Spurious output Greater than 50 dB | High 385 -~
below unmodulated
output Lowszdn | _sealB
SO7STO5O
Modulation + 5,5 kHz + 10% e y 2
1 FSK ’ il
O A A
Frequency One frequency in
406-470 MHz band >
(407, 375) SO7. 374 5
Conducted by: Z__ﬁ;éx?g__,___ /4,‘,1,{1, > K/ D7 = 3 €L
Qe
Witnessed by: _Oc; ,
Date: .7, / A SjZ 23
ANTENNA EXAMINATION
Collapsible Quart~rwave Monopole { (c5 (No)
] /7
Examined b A Q’r‘p{(_«-\
Witnessed by: /
Date: £ /3, /2.3
/ /
PHYSICAL CONFIGURATION
Conforms to Specification ((Yes')/ ' (No)
/‘7 i )
. Examined by: ﬁ /J(/MJ‘ s
Witnessed by: ) .
b

pate: 2/ 37/ 73
/ 7/

T
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SYSTEM NO, &~

UNIT ¥o, S~
DATA SHEET IV
S/T BATTERY PACK
Parameter Specification Measured Comment
Voltage 27 volt de to 18 v de RS v
Disable 18 volts dc max /6.8 v/
External input (Yes) 7 ?f
Mon. Mode 400 pa nominal | $50 0
Battery Current Xmt Mode 550 ma nominal | .5¢oma | @27/

Conducted by:"’f_- 4%4&7 L~

Wimessed by:

04

Date-_..w.{/ 0%/ 7%

<
I

293

gq ENVIRONMENTAL TEST

Specifioation | -20° | 0° | +30° +50* | +71°

Parameter
Power Output 2 watt min
Spurious Level >80 dB down —
Frequency 4 5 ppm from
T
Message Length 32 ms * 3%

Threshold

56.5 uv high
226 uv low

Conducted by:

Witnessed by:

Date:
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SYSTEM No. &

UNIT NO. /4
DATA SHEET 1
PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test Wems £a £
Amplifier Gain Spec Level Measured Level Comments
High SB.S A P e B
Lov 2762w | JYAE
Tape Test
Amplifier Gain Signal Source Alarm Spec Alarms Incurred
High 1 Man 2 min, s R
High 8 Men 4 min, & 2.
High Heavy Rain 1 max. &
High Helicopter 1 max. _, =

Hover # i o
High Flyover 200' 0 o
High Flyover 500 0 o
High Flyover 1000 0 o
Conducted by: 77 . f’ﬁ A,‘L/

Witnessed by:

Dato: _£/25/78
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PR

SYSTEN NO.é

DATA SHEET I wIT No, /&

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary 4&¢/ W { Ar-
4 1 4 4 4

Aux 1 Personnel /

Aux 1 Vehicle ‘ ¢ ¢

Aux 2 Personnel 4 ¢ “

Aux 2 Vehicle ' ) ‘

| Aux 3 Personnel M ¢ «
Aux 3 Vehicle & ’ d

o
| Aux 4 Personnel | ¢ ! 1=
- Veh 4 B [ [ 4
. -Aux 4 Vehicle ) . = //z"’n.

Primary, Auxl-4

Conducted by: 7
Witnessed by:
Date: ;/ '7{'/7? .
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SYSTEM NO, £
UNIT NO, /£

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment
Clock Rate 1200 pps + 3% JHCSH Z—
Message Length 32 ms + 3% Z/ b M3
Bits 38-22 All "0's" /7

| Bits 21-17 11101 /707
Bits 16-7 Selectable 5‘/("..

|_Bit 6 0 0
Bits 5-2 Primary 00001 o</

| Bits 5-2 Aux 1 P 00010 Lot/ O

| Bits 5-2 Aux 1V 01010 O resé
Bits 5-2 Aux 2 P 00011 e //

| Bits 5-2 Aux 2 V 01011 crer/
Bits 5-2 Aux 3 T 00100 A& /e ¢
Bits 5-2 Aux 3 V 01100 24423
Bits 5-2 Aux 4 P 00101 fe/&/
 Bits 5-2 Aux 4 V 01101 &/ES
Bit 1 1 TN s 7y e
Conduoted by: _Zj,‘%'/"’?](/:::._c_ -

Cos

Witnessed by:
pater_ /257 %
7" 7
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SYSTEM NO, é
UNIT NO. &

DATA SHEET I

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment
244
Power output (high) 2 w@;tts min 2.é e
I V7N o

Power output (low) 10+ 3dB below Wé‘/-—i}—-—-

high power level Yoo/ __+d73]

777 27

Spurious output Greater than 50 dB | High s S B3

below unmodulated

output Low s/ S de=

07 3pO=R =2

Modulation + 5,5 kHz = 10% )
FSK Q2 3692 2 N
SISO AAtE.
Frequency One frequency in /70
406-470 MHz band
(407.375) P73 7T /‘/

Conducted by; v %A}V@

Witnessed by:

L4
C:.

Date: _.. 7,

Lo

ANTENNA EXAMINATION

Collapsible Quarterwave Monopole

s

(No)

Examined by: /<ﬂ /Q)-d‘r//\.._..

Witaessed by:

oA

e

a9

Date:_//% /73
7

PHYSICAL CONFIGURATION

IConforms to Specification

T s ' e A oy mmance

Examiner by:

Witnessed bv:

pate: 2/ 32/2 3
r /7




AT AN g %

i

1%

SYSTEM NO.&

UNIT N0, /%
DATA SHEET IV

S/T BATTERY PACK
Parameter Specification Measured Comment
Voltage 27 volt de to 18 v de 276 v
Disable 18 volts dc max /6.9 v
External input (Yes) 7 €5 !

Mon, Mode 400 ya nominal | 37247 |

Battery Current Xmt Mode 550 ma nominal | s 62m0 | 47/

Conducted by:
Witnessed by:

-

Date...<, ‘93‘,’/ 7% .

S[:&ENVIRONM.E_NTA L TEST

* » ) * .
Parameter Specification 0 +30 +50 +71
| Power Output 2 watt min -
Spurious Level >50 dB down

Frequency 4+ 5 ppm {rom
f
~30°C
Message Length 32 ms 3%

56.5 uv high

Threshold 226 uv low
Conducted by:
Witnessed by:
Date:
A-31




SYSTEM No, /

uNIT Yo, 7
DATA SHEET 1
PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test AV P et

Amplifier Gain Spec Level Measured Level Comments

High SE. S o FL B

Low QAo P~ 9/ d B

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

|_nigh 1 Man 2 min, ¥ //

High 6 Men 4 min, 50

High Heavy Rain 1 max. ¢

High Helicopter 1 max,
! Hover _ /

High Flyover 200" 0 -
High Flyover 500" 0 o

High Flyover 1000’ 0 @]

Conducted by: __~7 j/a}yég__._,.

18 Witnessed by:

Daw:_% 5'._3;4 2.2 s




R R T R P WG

o

St e 2

DATA SHEET O

SYSTEN NO, 7

UXIT No, /

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input

Alarm

Switched 12 v

Alarm Rate

Comments

Primary

S oic

Aux 1 Personnel

4

Aux 1 Vehicle

!/

Aux 2 Personnel

¢

Aux 2 Vehicle

Aux 3 Personnel

 Aux 4 Vehicle

¢ . ¢
jAux. 3 Vehicle
/ s ¢
|Ayx 4 Personnel -
' ¢
¢

Primary, Auxl-4

"

Conducted by: .
Witnessed by:

Date: Sz 72
4 /
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8YSTEM KO, /

UNIT NO, /

DATA SHEET @I (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Sp