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Project Engineer

Approved: FRED I. DIAMOND, Technical Director
Coerunications and Navigation Division

MOR THE COMA1D~t

CARLO P. CROCETTl
Chief, Plans Office



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 TPO-7,
Tactical Surveillance and evolved from Advanced Developirnt 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 life 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, nwobers,
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 link 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.

SAMUEL J.ecMILITFLLO
RADC Project En'ijneer
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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 perimeter defense, and a set

of system requirements was established by the Air 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 Contzol

Processor and Display (CSCPD). The 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 Preprocessor.

This was later modified to delivery of one URF 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 do-

ployment studies and tests at RADC.

1 -1
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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 RF 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, assemblyoareas 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 medium,

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, but will also detect

vehicles with a lesser' probability. The system is configured as shown in Figure

2-1. Each geophono is housed within an individual Sensor/Transmitter (S/T)

unit. These units are deployed in arrays or strings with from five to eight units

comprlising each array. All arrays in one area report by RF link to the Receiver/

Interface (R/1) unit on a time shared basis. The data received by the R/I unit

is forwarded to either the WARS Processor, or is sent directly to tho Central
Plrocessing Center by laird line. If the data is muted to the WARS processor,

it is amalyzed for array alarm rat and pattern. When preset criteria on array

alarm rate have been reached, the lProcossor begins to computo the direction

of travel, velocity ami longth of column for readout at a one/minute rate for
high priority tactical use. A Digital Convertor and Printer Unit are provided
for real-time presentation of this data.

Each area occupied by a WARS system is assigned a specific number which

* is coded into the S/T units assigned that area, and the 11/I unit to which they

report. Therefore, transmissions frw.. adjacent areas will not be decoded by

the RH and data will not be intermixed. There are 16 possible area codes

2-1i
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2.0 (Continued)

available, eight possible array codes, and eight possible sensor identification

numbers. In addition, it is possible for each area to operate on a different fre-

S-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 area 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 out-

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 paralleX to the sensor

iL, •:string. 'ris is the optimum array for use with the Prooessor since the processed

lg*
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2.0 (Continued)

data will indicate direction of travel, velocity of column head, location of the

column head within the array, mid 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

capability 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.

Is..



Section 3

SYSTEM DESCRIPTION

3,1 GENERAL

The WARS system as delivered under the present contract consists of 15

S/T units, one RA 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 system 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 mbilmum VSWR. The Battery Pack has been attached to the

rear c ab S/n' houiing by means of two latches, one of which is shown.

rhtw R/I unit is shown at the lower left of the picture with 25 feet of cable

used to feed the dc coded digital data to the WARS Processor. The output of the
Processor feeds the Digital Ccverter unit .vhich is mounted directly below the

Printer.

All units oxcept the Digital Corvorcer and Printer have been designed for
field use a.,d are made watertight throtgh the use of "O-ring" gasketing. Those

gaskets are located at each housiav interface and are hold in compression by
the latches. In order to reduce the effect ; of hig'. energy electromagnetic fields,

tbe gasketing around the Battery Pack front panel and the S/T and RA front panels
ij i'f the RFI sealing type, Pnd the cable connecting the "J-box" to the S/T anit
has heen RFI shielded. The interconnecting cables between the R/I and Processor
and botween the Processor and Digital Converter are also RFT •hielded through
the use of individually twisted shielded pairs of wires within the cables.

All f•eld units are equipped with handles for ease of transport and are

painted wath two layers of epoxy patat for extended protection.

3-1
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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

Frequency 407.375 MHz k 5 PPM

Power Output 2 W minimum into 50 ohm load

Modulation Digital FSK

Deviation 1 5.5 kHz PEAK

Bit Rate 1200 bits/second

Spurious Output 50 dB reference unmodulated carrier

Message Format Figure 3-2

Temperature Range -20C to + 710C

Low Power 10 E 3 dB less than high power

Low Gain Approximately 10 meters

High Gain Approximately 30 meters

Auxiliary Input Capability Four (classification types - Vehicles
or Personnel)

Battery Type "T '" alkaline (MN 1300) cells
18 cells/pack

External Power 25 h 3 VDC

Turn on Less than 1 millisecond

Antenna Quarter Wave Monopole (Collapsible)
50 ohms with S/T case properly
implanted
Vertically polarized
406-426 M3z range

S~3-3
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3.2 (Continued)

Self-Test Once per three hours if no valid alarms
have been sent

Self -Disable 16 to 17.5 volts
3/4 amp, Picofuse (located in battery
pack)

Volume w/Battery 5-1/4" x 5-1/4" x 15-3/4"

Weight w/Battery and Antenna 20 pounds

Receiver/Interface Unit

Frequency 407.375 MHz

Sensitivity -105 dBm

Error Rate : 2 x 10-3

IF Bandwidth 27 kHz at 3 dB points

Dynamic Range 60 dB spurious free from -105 dflm,
and proper operation at -30 dBm input

Squelch Squelch circuitry controls power turn-
on for decode and encode functions

Address Comparison Encode and relay shWll occur only when
area code, Barker code and parity

are correct

Data Output Format 16 bits identical to S/T bits 1 iwough

Output Signals Message Gate
Data
Clock
Chassis Ground

C•Compatibility Output compatible with CSC/PDdrive
"Output compatible with SCOS drive
Output compatible with Processor drive

fBattery Pack Same as for S/T

I3-5



3.2 (Continued)

Antenna Same as for S/T

Temperature Range Same as for S/T

External Power Same as for S/T

Processor

Data Handling Up to 64 S/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 Oittput Figures 3-3 and 3-4

Compatibility CSC/PD
SCDS (TAC)
HPS0S0 Printer (modified)

Temperature 09C to 500C

External Power Same as for S/T

Digital Conpvertor/Printer

Data Readout 150 ms minimum

Priority Assessment Processed message word (Highest)
"Unprocessed message (Second)
Self-test message (Lwvest)

Printer Unit HPO050B with M14 and option 55 clock

Data Printout Format Figure 3-5

Power Input 115 V AC 60Hz

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 tW inter-
connect all electrical functions within the S/T unit and Is equipped with "0-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

settable and allow assignment of area code, array code, S/T unit number, detection

range, transmitter power output level, and processor spectral 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 HSJ-1 which has been wtrapped in two layers of A -metal

tape to minimize induction effects during S/T transmission. This geophone

output drives the amplifier board shown second from the left in Figure 3-7.

The amplifier filters and gain sets the seismically derived signal and passes

it on to the processor board (far left in Figure 3-7) where the signal is analyzed

for amplitude variance and is thresholded for alarm generation. An additional

gain control switch is mounted on the amplifier board to give a total of four

possible gain settings. The processor output Is fed to the alarm pulse generator

board where alarm signal Is applied to a matrix with the four other auxiliary

inputs from the "J-box." The APO circuitry then commutates the five alarm

signals out to the encoder board along with the 1200 bit/see clock, The APO

board also picks up the battery pack power by means of the tvo pin connector

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 tast message is generated on this board.

The S/T encoder board (on he far right of Figure 3-7) is used to assemble

and sequence the message Wo the transmitter. This message consists of the data

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 between 16 and 18 volts. The transmitter assembly contains two 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 L equency

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 RF output of the transmitter is fed to the output connector on the front

panel by means of the coaxial fitting on the motherboard connector interface.

All boards used in the S/T units are interchangeable with like boards on

other units.

L,4 RECEIVER/INTERFACE UNIT

The Recolver/'nterface unit (1/I) is shown In Figure 3-8. It is nearly

identical with the S/T unit from external view except that the housing is one inch

longer, and a second MS connector is mounted on the front panel. The front panel

MS connectors provide outputs to the WARS ProcessorA/igital Converter units,

or to the SCDS receiver input. The RF comnector is the antenna input con-

nector. The code plug only has four switches on it for issignment of the area

code. No additional data bits are selectable externally, however, the frame

marker code may be selected by jumpers on the powet control board.

* V . ..- *L~i
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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. If 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 by 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 tV 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 S/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.

3.5, 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 is fitted with a plastic insert

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 results 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 I'D" cells are connected In series as

3-15
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3.5 (Continued)

shown in the figure. The series connection between cell stacks is accomplished

through the interconnect boards with the springs mounted on them. Th.ire 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 in piace, and

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

the top board.

The battery connections tre 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

batteries is comparable to the internal resistance of the units so that the maximum

voltaga 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 case lid. This is the

fuse which is blown by the disable circuitry when the battery pack voltage falls

to a level between 16 and 18 volts.

The case lid is sealed by means of an RFE "O-ring" gasket when the four

Allen Head Cap Screws are tightened.

Power is fed to the interfacing unit, either the R/I, S/T or Processor,

through a connector mounted on the case lid. This connector is also "0-ring"

sealed.

3.6 ANTENNA

The WARS antenna is a collapsible monopole shown lu Figure 3-11. This

unit is choke fed at the base exhibiting a nominal input impedance of 60 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 MNiz 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

Ups of the ground plane 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 RA 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: I/O (Input/Output), Control Logic, A LU (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 contain 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 processing, 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.

3--21
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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

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 the

sensors within an array. Consequently, the sensor position data is programmed

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 possible 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 specific position of the sensors

to the processor. Sensors bi 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 paritdlel to the protected area,
sensor number 1 is the first sensor at the left end oi the array. Since the first

sensor is the reference for determnn•ig the relative distance between sensors,

it is always located in the first position (0 moters) in the 16 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

6 Sensor No. 2 Pinboard Position 3

Sensor No. 3 Plnboard Position 0
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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 auxiliary 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 ignoredl when in the Array

Processing mode.

When the processor is in the Detection mode, all non-primary messages

(auxiliary, self test, etc.) are retransmitted without modification or processing.

In the Procesaing mode, the processor retransmits all messages except those
originating in the array which the processor is locked onto. When in this mode,

the processor enters into a 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 again monitor

the activity of all arrays.

3.8 DIGITAL CONVERTER

The Digital Converter (Figure 3-11) accepts messages (roen either the WAIlS

R/I unit or the processor .and converts the data into a form suitable to drive a

specially modified Hewlett Packard $O0OB digital printer. The Digital Converter
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3. 8 (Continued)

also generates the various command and control signals required by the printer.

The digital printer displays the data 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 possible 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 unprocessed 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, so 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 processed message is highest priority, an unprocessed alarm message is second

priority, and a self test message is lowest priority.

The Digital Converter was constructed using 7400 series TTL. The choice

of TTL was based on the fact that it is inexpensive, readily available, and offers

j a wide variety of complex function USI devices. Power consumption is not a

problem since the Digital Convertor operates from AC line power. All of the

circuitry is contained on three circuit boards, and the total number of 'intgrad

circuits is approximately 80,

The digital printer is a Hewlett Packard model 505013 with modification spec-

ification M14. Also included with the basic printer is an option 55 digital clock.
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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.

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.

The effect of shifting to a 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 circuitry and system interfaces, the breadboarding of the circuits

and testing of the breadboards for board level and system level operation.
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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.

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

occur, the proper guides have been opened and present a flanged input as seen

in Figure 3-6.

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 hatch which is latch secured and "0-ring" sealed.

All board tongues are keyed so that only S/T boards can be inserted in the

S/T motherboards, and then, only in their proper connectors. The same is

true for the R/i boards. nh 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 over the

-200C to + 710C 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 transmitter/receiver freq-

uency tolerance buildup and modulation interfaces.

Interface tests were also performed using the processor and digital converter

to verify R/I operation into those units.

Testing of the processor was conducted using a Nova 800 computer to simulate

the sensor field and apply array !nputs which would exercise all of the processor

operations. Temperature testing from 0C to + 520C followed electrical tests.
A word generator breadboard was fabricated and used to test the digital converter

functions including the priority uasessment and data handltg functions of the

unit.

A watertight Integrity test was performed on an S/T battery pack assembly

to determine the effectiveness of the "0-ring" seals and tension adjustment of

the latches. The assembly was heated to + 1607F and the submerged In three

feet of water at approximately 560F.
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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/I unit, 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.
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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:

a. Sensor/Transmitter Unit. - The S/T unit shall be comprised of the

following subassemblies: (1) Primary Detector, (2) Alarm Pulse

Generator, (3) Encoder and Power Control, (4) Transmitter, (5)

Antenna, 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 message 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 crystal controlled frequency in either the 406-426 MIhz, 426-

447 MHz, or 447-47 0 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 circuitry shall be included to verify system performance during

extended periods of inactivity. The self-test circultry shall be inhibited

during periods of intrusion alarm activity. There shall be provision

for self -disable circuitry.

b. Receiver/hIterface Unit. - The R/I unit shall be capable of receiving

signals sent by the S/T unit and transferring the received message over
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5.1 (Continued)

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 a 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 reencoded eixd sent to the CSC/PD, or the preprocessor.

The antenna shall be approximately a quarter-wave monopole. There shall

be provision for self-disable circuitry.

c. PreprocessorEquipment. - The equipment shall be comprised of the

following:

Preprocessor Unit. The preprocessor unit shall be designed suitable for

field deployment interfacing with the WARS H/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 I/I units.

Digital Converter Unit. The digital converter shall provide the necessary

interface between the preprocessor unit and the clock printer unit. The

converter shall contain all the necessary buffers, decoding registers and

control circuits 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 50503B with Option 65 (Digital Clock)

modified as required for direct interfacing with the digital converter
unit.

The equipment shall be designed to interface, via interconnecting cable,

direotly with the R/I unit. Blasioally, the function of the equipment shall
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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 trail 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

An Acceptance Test Plan was submitted for approval on 10 November 1972

which delineated the test requirements, test procedures, 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 critical parameters and functions 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 critical to the overall system performance.

The Unit Level tests evaluated the following parameters for compliance to

the Prime Item Development Specification submitted on 21 August 1972 and those

elements cited in Section S. 1 of this report:

SIT Unit Tosts

Primary Detection Sensitivity and Gain setting provlslolý,
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5.2 (Continued)

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

Encoder Message Format Code plug operation, message format,
clock rate, message length.

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

Power Consumption Transmit and quiescent current consumption.

Configuration Form factor and environmental features.

Antenna Collapsible monopole.

Battery Pack Voltage range, current capability, external
power provision.

Environment Proper operation over -200C to +710C with
a frequency stability of 5 ppm from Initial
room temperature setting.

R/I Unit Tests Sensitivity, IF bandwidth, spurious free
dynamic rangy, strong signal operation,
frequency.

Squelch Control Control of Decode and Address Comparison/
Encode functions.

Error Rate Bit error rate for input of -10 dBm.

Message Verification Frame sylnc word effect on message Dconde/

Encode function.

Configuration Form factor and environmental features.

Antenna Cofllpsible monopole.

Battery Pack Voltage, range, eurrout capability and
external power input provision,

Power Consumption Quies'oont and encode current consumption.
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5.2 (Continued)

Environment Proper operation over -20*C to + 7?C
with a frequency stability ol' 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 andlin,
self test message handling.

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 piocessed and
non-processed message inputs, parityt! • error indication.

Priority Routine All combinations of processed, un-
processed and self test alarm data
inputs.

The System Level Tests were performed in the laboratory using the battery

packs as prime power sources for the R/1, SiT atd Processor units. Those tests

were designed to check all of the interface functions using an RF link, and verify

the sell test and system error rate specifications. Daring this series of tests,

the entire system was hooked up as it would be in the field and tcsd for oa

major system functions.

TIe Field Demonstration tests were conducted to verify that the system

would pertorm in a field environment as designed. These tests chocked the

field setability of the code plugs, the seismic detection funtmtion of the primary

sensors, the RF data link operation through the monopole antennaq, the pro-

eossor operation when working on RA decoded primary sensor alarms quaUfyiug

for array processing, and false alarm operation in a very high seismic back-

ground level.



5.2 (Continued)

In addition to these required tests, additional tests were performed at the

COTR's request. These tests evaluated adjacent channel interference effects

in the receiver, and looked at the ground-to-ground range capability of the RF

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 tbs 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 produced 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 AOO1 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

R&D Status Report for 8 September through 10 October
1972 - 10 October 1972

R&D Status Report for 10 October through 10 November
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
11 January 1973 - 11 January 1973

R&D Status Report for 12 January through 12 February
1973 - 14 February 1973

Data Item A002 Design Plan (update) S/T and R/I units - 30 August
1972

Data Item A003 WARS U11F Acceptance Test Plan - 10 November
1972

Data Item A004 WARS UHF Final Report - March 1973

Data Item A005 Recommended Spare Parts List - 28 September 1972

Data Item AO06 Engineering Data - 1 March 1973
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6.1 (Continued)

Data Item A007 Instruction Manual 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, Mountain View, California on 13 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 mid D. Reed of RADC visited ESG-Wl) 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 anialysis and target

presentation with sufficient flexibility 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 component-i

and effective use of the processor is to be studied by RADC. Sensor gain settings,

sensor spacing, array configurations, processor parameter measurement bounds,

and RF link configurations are areas which must be further refined and defined

in actual field testing.

Some of the areas which should be specifically addressed are:

1. Design, develop and install a VHF data link to replace or supplement

the present UHF lik.

2. Enter into a second phase study for the next generation WILTIIAK pro-

cessor to refine the velocity measurement capability, expand the memory,

improve data handling to more than one array at a time, and generally

improve the algorithm while improving the hardware. (See Ft~ure 3-12).

3. Replace the present monopole adtenna 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

empirical tests.

7-1
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7.0 (Continued)

5. Redesign for full temperature range of -40C to + 710.

6. Upgrade the mechanical design as required for full MIL capability.

7. Design, develop and fabricate a board to replace the transmitter

assembly in the S/T unit with a hardwire driver circuit.

8. Provide EMI and surge protection for the RA 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.

9. Mechanical redesign of the battery pack for attachment of the PC board

to the lid.

10. Install a fuse in the 12 volt battery output line.

i7
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Appendix A

DATA



DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test

Amplifier Gain Spec Level Measured Level Comments

High 7__ _ _ _ _ _ _ __ __,__ _ _ _

Low .' •Io v4-,o _ __ _ _ _

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High 1 Man 2 min.

High 6 Men 4 min. _ _ _

-High Heavy Rain I mi. 0

Hi1gh Helicopter 1 max.
_ _ __ _ .... . .... . . .H o v e r . . ... .. ...

11igh Flyover 200' 0

.i ..h Flyover _0'0 0

jnL!I Flyover 1000' 0

2 ... •/" :,7 -.... ......

Conduteld byt . .. / .

Witnesoed by: .......

9L
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DATA SHEET II

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Prim_,ar,_,y_, •_--

Aux 1 Personnel

Aux I Vehicle _

Aux 2 Personnel _

I /

A ux 2 V eh• cle ..... ... .... . .. .......

Aux S Personnel

Aux 3 Vehicle

Aux 4 Vehcle ,

Prim ary, AVu! xl-4 _ .. ... . . _..... ...... .

Condiucted by-

Witnessed by:-..

Date:__ ______________

IA.
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DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps. k3% ___/_/_/_"

Message Length .. 32 ms + 3% _-_........

Bits 38-22 All "1's"8 17

Bits 21-17 11101

Bits 16-7 Selectable

Bit 6 0

Bits 5-2 Primary 00001 0 CC' 0/

BIta 5-2 Aux 1 P 00010

Bite -2 Aux ,V 01010 /0

Bits 5-2 Aux 2 P 00011

LBito -- 2 Ac. 2 V 01011 .... //

.DAL~ Ax 00100 00______ -V______"] . . .. ." . _ 0f/iiBifts- 4= Aux3 V, 01100 /

Bits 5-2 Aux 4 P 00101 _______/

Bits 5-2 Aux 4 V 01101 _// __/

Biti I

Conducted by-. -Zoo

Witnossed by: -

Date;_______

A-4
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DATA SHEET Mt

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment

Power output (high) 2 watts min .6 )

Power output (low) 1 b 3 dB below

Spurious output Greater than 50 dB High
below unmodulated
output Low Y

Modulation 45.5 kHz 4:10% 2/0*6~
FSK __ __ _ __ _ __ __ __ _

Frequency One frequency in 4~ (
406-470 MHz band ze7371 9

____ ____ ____ ____ (407.375) ______ ______________

Conducted by:1. -Z fg' -

Witnessed by:

Date:__ __

ANTENNA EXAMINATION

Witnossed by:09

Date:7Y

PHYSICA L CON~FIGUR~ATION

IConforms to Specification) No

Examitned by., ~ A

Witnessed by:

Date'4 id

A-6



SYSTEM NO.!

UNIT NO. /

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment ,

Voltage 27 volt dc to 18 v dc ___,_____/
Disable 18 volts do max

External input (Yes) ,,,_ ___

Mon. Mode 400 ka nominal .
Battery Current Xmt Mode 550 ma nominal . _______

Cycle: .o0 6 Mos. - 4380 Nrs.
Conducted by: 7. "Axl . Amp. Hrs, coat. - 370a z 4380 - 1.6 AIR

QAes Mat. Mode - 550 a& z .02Z n 4.8 AR
Witnessed by; 6 Mos. TOTAL DRAIN - 6.4 AIR

Battery Capability - 9 AIts 0 250C

____/ ENVIRONMENTAL TEST

Parameter Specification -20" 0' +304 +50p +711
Power Output 2 watt min.

_sourtous lAvel >50 d- ..-

Frequoncy 5 ppm from

SMessage en#h 32 mis 3%

56.5 uv high
Threshold

_____________________ 226 qv low

Conductod by., .

Witnessed by: .

Date:________
A-

j.f

"p• -

"I1



SYSTEM 2XO. 20 .

UNIT NO.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test / /

Amplifier Gain Spec Level Measured Level Comments

High 0".OA .. .?d

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2 min. /_ _

High 6 Men 4ra. min._

High Heavy Rain I max. _

High lelicoptor I max.
Rover I

High Flyover 200' 0

High ~Flyover 5001 0 0

Hilgh. .lyover 1000' 0

Condutoed by:

Witnessed by: A

Date:______ __

A-7

. ... . , ., • . : . • ~ ~. ..' . .: ..-. ,." , , . ,. '



UNITE NO. 2 -
DATA SHEET II IT NO.

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary ,_ _ _ _ _ _ __--_

Aux 1 Personnel _

Aux 1 Vehicle _ _ __ _

Aux 2 Personnel _ _

Aux 2 Vehicle _ ____

Atux 3 Personnel _

Aux 3 Vehicle
.6"x 4 PeroTNne I,

Ax A4 Vehicle

L Prim ary , Au l..4 ....

Coceted by: -7_•2•

Witnessed by: . -

Date.__________

A-4

.
. •.c



SYSTEM NO.

WNIT NO. '

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps _k 39____/____

Message Length 32 ms k3% __.__"______

Bits 38-22 All "0's" /7

Bits 21-17 11 h01... .. /_t'

Bits 16-7 Selectable __ _

BitG6 0 _

Bits 5-2 Primary 00001 •-' /

Bits 5-2 Aux I P 00010 _ -___

Bits 5-2 Ax I V 01010

Bits 6-2 A wx 2 P 00011

t 6-2Aux2 V 01011 0/(1/

-Lits §-2 Aim 3 P 00100_ _/_

5i -2 •_A3 V 01100- //t.-- -

Bits 5-2 Ax 4 P 00101 l-e./i& /

B..._its 6-2. At_ x 4 V 01101

I I

A-9

S.. . .. . . . •. .. . • • •. . .. .. . . .. . ,,, .• ,.:., .. ,.. > .... ,. , -_ •, :, , ,,,'.



SYSTEM NO.

UNIT NO.

DATA SHEET III

TRANSMITTER PERFORMANCE TESTS

[Parameter Specificati(o Measured Comment_ ____ r r -.... .
[Power output (high) 2 watts mrin

Power output (low) 10 23 dB below . ...
high power level / o

Spurious output Greater th&n 50 dB High." sid4?
below unmodulated
output Low __

Modulation -15.5 kHz ± 10%
_.. .... ... . . F SK

Frequency One frequency in
406-470 MHz band
(407.375) -47. •'/'-IA'•A/-

Conducted by:

Witnessed by:

Date: __,_.7,

ANTENNA EXAMINATION

Collapsible Quarterwave Monopole ( (No)

Examined by:

Witnessed by: -

Date:

PHYSICAL CONFIGURATION

Conorms to pecifcation (No)

E-,;.'mined by: le-2L

Witnessed by:

Date: e : / 73

A-10

i! Iý



SYSTEK NO. 2

UNIT NO. 2

DATA SHEET IV

SIT BATTERY PACK

SParameter Specification Measured Comment

Voltage 27 volt dcto18 vdc ____________

Disable 18 volts dc max/65' _____

External input __(Yes)__________

Mon. Mode 400 pa nominal W1.11624

BateyCuret Xmt Mode 550 ma nominal I jV7i6,V 7

Conducted by:CI

Witnessed by:09

Date_..~. _ _ _ _ _

Parameter e4ilatn -20' 00 +300 +50 +7

P~ower Output 2 watt min - -

Spurious Level >50 dB down___________

Frequency & 5 ppm from

Mensage Lngth 32 ms * 3%

Threshold.uvhg
-~226 uv low

Conducted by:

Witnessed by:

Datas:_____

A-11



SYSTEM NO.

UNIT NO.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test /ie'41• ,.•'. _"

Amplifier Gain Spec Level Measured Level Comments

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2mn. min.

6egh .... ._6 Men 4m,. _in.

High Heavy Rain 1 max. _

H1igh Helicopter I max.
Rover _

__Hig~h = .... Flyover 200' 0 0

High Flyover 500' 0 0

High Flyover 1000' 0

Conducted by: .7 I. G. A
Witnessed by: ....... ..__ __."__

Date: ______________

A-12

.= .•: .. .. .. . . . . . . . . . . . . . . . . . . . .,...



SYSTEM NO.

UNIT NO. 3
DATA SHEET II

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary e-__ _ __ _ _ _ _

Aux 1 Personnel

Aux 1 Vehicle

Aux 2 Personnel _

Aux 2 Vehicle _
S(

Aux 3 Personnel

Aux 3 Vehicle

Aux 4 Personnel

Aux4 Vehicle ._

Primary, Auxl-4 _ ,___ _ " _ _ ___--_

Conduoted by: A-

Witnessed by:

Date:

A-13
'4 1

I ... • . .. . . . . . . .. . ... . . . . . . . . . . , " • ,. ...• • -
.q ,< .. , . _



SYSTEM NO. 3

UNIT NO.

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200pps'b3% .__ ___3__-

Message eLngh 32 ms* 3% ______ _-

Bits 38-22 All "'Oslf /__

-Bits 21_17 11101 /// /
Bits 16-7 Selectable

]St 6 0

Bits 5-2 Primary, 00001 - /

Bits 5-2 Aux 1 P 00010 _-______

Bits 6-2 Aux I V 01010 &/C_/_ O

Bits 5-2 Aux 2 P 00011 -

-Bits 5-2 Aux 2 01011

5-2 "', P 00100 O-_ _ _

SBDits 5-,: ux 3 V 01100 •/•

Bits 6-2Aux4 P 00101 ez V/p /

Bita5-1 Aux 4 V 01101 _____/

Bit I 1

Conduoted by:

Witnesswd by: -__

Date:

A-14

:4 ."..>.,,'i• , . . . " ,,.,,:• ,:.., .- T ,'.,•"-...i••,,i ,., ,' . .,•,,'•,a•k'2 •,+ ::> ,.:• .> { : L
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SYSTEM NO.,

UNIT NO.

DATA SHEET TU

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment

Power output (high) _ _watts min

Power output (low) 10"13 dB below
highpower level , __

Spurious output Greater than 50 dB High _A6

below unmodulated
output Iow 1d , -/l.

Modulation J5.5 kHz 10% "
FSK _____9'/

Frequency One frequency in
406-470 MHz 1wnd
(407.375) _________ _____

Conducted by: /

Witnessed by:

Dato: 4

A NrENNA E'XAMINATION

Collapsible Qunrtierwave Monopole ~(No)]

Examined by:

Witnessed by:

Date:

PIIYSICA L CONFIGURATION

Conforms to Spweification -((Yes (No)

Exam mod by: A
Witnessed by:

Date:

A-15

A',



SYSTEM NO.S

UNIT NO. S

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt dc to 18vdc 27 de _ _ _

Disable 18 volts dc max ! _ _ _ __/

External input (Yes) .1
Mon. Mode 400 ia nominal

Battery Current Xmt Mode 550 ma nominal .<-•2•A

x~~ 4
Conducted by: CA J /

Witnessed by:.

Date~AZŽ

,S ENVIRONMENTAL TEST

,parameter - Secification -20" 0' +300 +50* +71.

Power Output 2 watt min

Surous.. >50 dB down

Frequency * 5 ppm from

f'30C

Message Length 32 ms * 3%

66.5 uv high
Threshold

226 uv low

Conducted by:

Witnesscd by:

Date:________________

A-16



SYSTEM NO.

UNIT NO.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test '-,, f

Amplifier Gain Spec Level Measured Level Comments

LOW

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2m .m/i

Ji ghL 6 Men 4 mi.

.High. _ Heavy Rain 1 max, 0

High Ifellcopter I mw.
Hover ]

-High Flyover 200' [ 0 :
L m gh .... Flyover-,1000' ..... 0 .... _..... . . . .

Conducted by- e - ,, -..

QA
Witnessed by.,

"" f

9-

A-17



SYSTEM NO.,

DATA SHEET II UNOIT N.

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary ..- __-..__

Aux 1 Personnel '1

Aux 1 Vehicle 1'

Aux 2 Personnel r _

Aux 2 Vehicle _

Aux 3 Personnel _

Aux 3 VYhe|e•

Awc 4 Personnel - -

Aux Vehicle ........ r

Prima-y, auxl-4 t /Au/" ..

Conducted by: -'

Witnessod by: .

Date.: 7

. ~ ..---. _ " -- -

li,



SYSTEM NO. /

UNIT NO. 4/

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps + 3% _ _ ___-__--

Message Length 32 ms k 3% _-_______

Bits 38-22 All "0's" 7

Bits 21-17 11101 //_ __

Bits, 16-7___ _ Selectable

Bit 6 0 0

jQits 5-2 Primary 00001 ... ...... _ i ,

Bits 5-2 Aux I P 00010 /0I_

Bits 5-2 Aux I V 01010 _/_/_

Bits 5-2 Aux 2 P 00011 . - _ /

-- Dt-.5- A ux--td . ... . ..011r, ,,

Bits 5-2 Aixm P 00100 11 - 0

Bits 5-2 Aux 3 - O 0_1- .. .. . ....

Bits 5-2 Aux41 00101 el6/l /

q '85 -2 A ux 4 V 0_ 
_10 

1_

- - i _ _ _ _ _ _ __... .. y K _ __,,_ _ _

Conducted by

Witnessed by:

IA-1

A-19



SYSTEMIf

UNIT NO.

DATA SHEET M

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment

Power output high) 2 watts mi~4 W
a' '5 AI

Power output (low) 10 * 3 dB below
high power level . m. --1ý4

7/7 W/V
Spurious output Greater than 50 dB High -1_ i_ -4

below unmodulated
output Low S~ ai

Modulation * 5.5 kH? *10%

Frequency One frequency in
406-470 MHz band
(407.375) -_____.. ___;______ 7.,____

Conducted by:

i Witnessod by:

Date,

ANTE1NNA IKXAMINAITION

Collaplblee Q M p (No).

: ~Emmi•ned by- ... m_ e ..., /

Wiim~ssed by:

S~Date:

PHYSICA L CONFIGURATION

Co~rms to Specification (NO)

)Fxatuincd by-

Winesimd by:

Date: IZ
-A-2

':':'iA-20
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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 dc 022 k

Disable 18 volts de max 6 _ 5t

External input (Yes) _ _ _

Mon. Mode 400 pa nominal

Battery Current Xmt Mode 550 ma nominal M "_.. 7,'

Conducted by: -

Witnessed by:

DSITeMM--4-1//-TAI.....

•.r~•_•r qrcj-,*jaUon -20o- 0't +30s +5, ...... 71"..

PowerOutd 2_wattmn ... 3..... .....

%Mrvqqs~ Level 0 ,d down coo-

1~roqwirio k~ from 'j&7 '#7 407 4~7, 40'7.
11447 373X,ý 312e.

f3OC - - ----

Messig Length 32 s3'% ~,530.5 '* 3).I~ 2,1

'MS ~$6.5 uvhigh' q/ 4 '4 ~ qQ
T222216 22 uv l1OW q iyb

Coducte:_______

AC



sYSEml No. 6.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test . -

Amplifier Gain Spec Level f Measlred Level Comme ...s

High S /k r% -,. l

Tape Test

Amplifier Gain Sigw.! Source Alarm pec Alarms Mourred

High 1 Man rmin. //

High 6 Men 4in.-.

ilHeavy Rain max,+
t-Ugh He1-lcop.er I m••

Rover

High FIyover 0

High Flyovor S00'

FiPlyover 10(, 0

CondtuctedI by: .

-- A

• ~ ~Wiuwssod t..,: .... . .. ... :._ _o ....

Date: //' . .

A-22



SYSTEM NO.

UNIT NO,

""DATA SHIEET IT (CONTINUED)

ME $AGE FORMAT PERFORMANCE TEST

Parame.ter Scificatton Measurement Comment

Clock Rate 1200 pps 3% __ _ __ ___-_

Messag Le. 32 ms 3% ___ __a_ _

~L ".,_822 1l Os 7

Bits 21-17 - 11101 _ _ __/

Bt816-7 Selectabl1e

iBits 5-2 Primary 0000
liL43 5 0001 Au-x /0.

____.____OO l

Bt*. .- . _ _ _ _ _ _

:-" ~W '""•!•5\,J• V .010101 .",/"

j~AuK*2 P 00011 ____

010~11 _ _ _ _ _ _ _ _ _ _ _

"'.-" . - - -..is "- Aux 4" 010. "" ..

WitnassWi by.

A-2^

"............~ •.. - ,.. ...• .,: . . .... • . ..
"&Z 21 Pi



SYSTEM NO.5

DATA SHEET Il UNIT NO. ':

*1 ALARM PJLSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary __.,______.,__ ___,____._

Aux 1 Personnel /

Aux 1 Vehicle

Aux 2 Personnel /

Aux 2 Vehicle ,

Aux 3 Personnel __

9 f p
Aux 3 Vehicle ... .... .... . . ..

Aux 4 Personnel ...............

Aux 4 Vehicle f_ _

Primary,Aux2-4 As, _ __//_-

Conducted by:.

Witnessed by: 6 0

Date: /

A-24

-.......... &,• . .



SYSTEM NO.

UNIT NO. .5

DATA SHEET III

TRANSMITTER PERFORMANCE TESTS

"=Parameter Specification Measured Comment

Power output (high) 2 watts mrin •,. -

Power output (low) 10 b dB below
high power level , .

- • "--- .,

Spurious output Greater than 50 dB High,5•d'6ý
below unmodulated
output Low._ ' '•-/

Modulation 1 5.5 kHz + 10%
FSK _______________

Frequency One frequency in
406-470 MHz band

_______L(407.375) __"__ ___________'"

Conducted by: , -... _

Witnessed by: . f l

Date:_

ANTENNA E'XAMINATION

Collapsible Qumr ~wveMnpl (No)

Examined b _!:

Witnessed by:

Date:.'- _____- ____

PHYSICAL CONFIGURATION

Conforms to Specification e (No)

Examined by: . _

Witnessed by:

Date: / 7 3

A-25



SYSTEM NO. 6
UNIT NO. •

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt dc to I8 v dc _ _ _ _ _ _

Disable 18 volts dc max ___ -

External input (Yes) ___

Mon. Mode 400 ,a nominal _o_0_ _ _

Battery Current Xmt Mode 550 ma nominal ,_••0V4 4a7/

Conducted by.

Witnessed by: .3

Date..._ ____

S/I ENVIRONMENTA TEST

Parameter Seoifioation -20 00 +30" +600 +716

Power Output 2 watt m-in

Snurious Level >50 dB down

Frequency i 5 ppm from
f300C

Message Length 32 ms * 3%

Threshold 56.5 uv high K
226 uv low

Conducted by: -_-

Witnessed by:

Date:

A-26



SYSTEM NO.

UNIT NO. 6

I)ATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test //, 1 ,_s ,.__

Amplifier Gain Spec Level Measured Level Comments

High -, _, __, __. _ ____ __

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High 1 Man 2ra. min.

High 6 Men 4 min. , 2,,

High Heavy Rain I max. ___

High Helicopter 1 max.
Hover 200 _ _

High Flyover 200' 0

High Flyover 500l 0
High Flyover 1000' 0

Conducted by: __

Witnessed by:

Date:________________

/A,-27



SYSTEM NO. 6

UNIT NO. 1,6
DATA SHEET I1

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary

Aux 1 Personnel / _____

Aux 1 Vehicle _ _ __ _

Aux 2 Personnel 
4' 1

Aux 2 Vehicle _ _

Aux 3 Personnel . t -

Aux 3 Vehicle

SAM& 4 Personnel t • •

Aux - Vehicle.

Primary, Auxl.-4

Conducted by: ,

Witnessed by: U- ;.

Date:_______ __

A -

ii A-28



SYSTEM NO. 6

UNIT NO. /6

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps ± 3% ________-___--_

Message Length 32 ms + 3% __/,____4-_

Bits 38-22 All "O's" /7

Bits 21-17 11101 ,// /

IBits 16-7 Selectable . .. .______-

Bit 6 0 __

Bits 5-2 Primary 00001 /

Bits 5-2Aux I P 00010

Bits 5-2 Aux I V 01010 ( /d7/e7

Bits 5-2 Aux 2 P 00011 c-•-" //

Bits 5-2 Aux 2 V 01011 "

Bits 5-2 Aux 3 r 00100 _ _ _ _ _ _ _ _ _ _

Bits 5-2 Aux 3 V 01100 ... . -- _

Bits 5-2 Aux 4 P 00101 le/ /

Bits 5-2 Aux 4 V 01101 V_ _ _ __"

Bit. 1 I2wXvr 6-/ __

Conducte~dby

Witnessed by:

Date:, /_____, _ 7_3

A-29



SYSTFE NO.

UNIT NO.

DATA SHEET m

TRANSMITTER PERFORMANCE TESTS
fl

Parameter Specfficaý,n Measured Comment

Power output (high) 2 watts min,

Power output (low) 10 -T3 dB below " --
high power level , '-

Spurious output Greater than 50 dB High 0 o ..:15
below unmodulated
output Low

Modulation 4 5.5 kHz ± 10% 4,0 7, ' f0 -2
_. ... ....... FSK _ _ _, ¼Y , 3 € -

Frequency One frequency in .1/ -
406-470 MHz band

_____ _____ (407.375) ______ _ _ _ _ _ _ _ _ _ _ _

Conducted by: ,_•_

Witnessed by: C

Date: 73

ANTENNA EXAMINATION

Co.llapsible Quarterwave Monopole e (No

Examined by: 
S

Witnessed by: .

Date: Z, he1/3

PHlYSICAL CONFIGURATION

Conorms to Specification~

Examinees by:

Witnessed Iw: .. Sv

i "- A-30



SYSTUM NO.6

UNIT NO./6

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt dc to 18 v dc 'It _

Disable 18 volts dc max _______

External input (Yes) Y ______'_

Mon. Mode 400 ea nominal

~ Battery Current Xnmt Mode 550 ma nominal <,,OAt0WA

Conducted by: 7C/ •,

Witnessed by:

Date.� Z/"

______/ E YNV E ?{TO TEST

Parameter Specification -20' 0* +300 +50* +710

Power Output 2 watt mrin .... ,

Spurious Level >50 dB down

Frequency i 5 ppm from

f30Q

Message Length 32 ms k 3%_

T56.5 uv highThreshold
ET ____ _ 220 uv lowv

Conducted by:

Witnessed by:

Date:

,A-31



SYSTEM NO. 7
UNIT NO.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test p-p __

Amplifier Gain Spec Level Measured Level Comments

High _ _ __-_ _ _ _ _ _ _ _,_,

LOW

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High i Man 2ra. i //

High 6 Men 4 mrin.

High Heavy Rain I max* 0
High Helicopter 1 max.

Hover /

High Flyover 200' 0

High Flyover 500' 0

High Flyover 1000' 0 Q

Caiiduotod by-.~

"Witnessed by: _-

Date:__________

A-32
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SYSTEm NO.

UNIT No. 7
DATA SHEET HN

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary - ,

Aux 1 Personnel f

Aux 1 Vehicle .........

Aux 2 Personnel ___

Aux 2 Vehicle 6

Aux 3 Personnel . .. .. ......

Aux3 Vehicle - .......
/

Aux 4 Personnel -.. ..

Aux 4 Vehicle .... ..

Primary, Au~xl-4 ________ _____

AA

Conducted by ": Z .. ..

Witnessed by:

Date:-

A-33
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SYSTEM NO. 7

UNIT NO.

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps * 3% / ,?//'_"

Message Length 32 ms * 3% . .. j7A.___ __

Bits 38-22 All "o's" ,/

Bits 21-17 11101

Bits 16-7 Selectable 6$t

t6 0

Bits_.-2Prm __ 00001 -

'Bits 5-2 Aux P 00010 __ ___t_

.Bits 5-2 Aux 1 V 01010 _ __/_

Bits 5-2 Aax 2 P 00011

Bits 6-2 Aux 2 V 01010 .. ... . .. _ _ _ _

flts 5-2 A ux 3 V .. .0_ 100 .. e

Bits 5-2 Aux 4 P 00101 ___/__/

t -2Aux4 101101

B itt iim__ _ _ I Iki il l

Conducted by: . ._... . _

Witnolssed by:-

Date:___. _ _ _ _

fA/ -

•"•""A-34
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SYSTEMI NO.7

UNMT NO. 7

DATA SHEET III

TRANSMITTER PERFORMANCE TESTS

Parameter Specificatin Measured Comment
(AN /X . . ..

Power output (high) 2 watts min ', -"

Power output (low) 10 7  3 dB below
high power level , , 47 W

Spurious output Greater than 50 dB Hilgh ,
below unrnodulated
output Low ____

Modulation k 5.5 kHz * 10% 7 ,J-•

Frequency One frequency in / /
406-470 MHz band
(407.375) s 7x _0_ 3

Conducted by:

Witnessed by: f

Date:

A NTFNNA ILXA MINATICN

Colla•siblel teirtvte, Monopole tNo)

Exarmied by: 11,•

Witnossed by.

Date:

PHYSICAL CONFIGURATION

Cofr s topcification Qyes (NO)

Examined by.

Witimerved by:

Date:

"A-35



SYSTEM No.

UNIT NO. 7

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment_

Voltage 27 volt dc to 18 v de___

Disable 18 volts dc max -

External Input (Yes) _____________

Current Mon. Mode 400 e~a nominal t,4#
___ o__ _ _ __ Xmt Mode 550 ma nomin1l _ _,9,0 A .

Conducted by:/- • .•

Witnessed by:

4 S/i -E-VONENIAL TES

-. 0 -0 + 5! 7,

P~owerutd 2 watt min--

.Murious Level >50 dB down - .

I Proquancy 5 ppm from

Messge Length 32 me • 3%

: ~~56.5 uv high, '

Threshold
228 uv low - j

Conducted by: -•

Witnessed by:.

Date _ _ _ __ _ _ _

D • ..... . ..

i'A-30



SYSTEM NO~q

UNIT NO. •

"DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test •Y"P-P • _-_/.__

Amplifier Gain Spec Level Measured Level comments 1

High . .... i,,

Low'•A ,-"d••
IiI

"Tape 'restI -

'a Alarm 1pec Alarms lcurred

t2Q. .r G 7 . __I Mai_ __ID

___________ Heavy Blaw~

ygh tlvopter 2 .

ilyover 0

tltgh. . .. .. t 'lywor 1000, . 0_,_

'Con ,te by-

Winws od by: .

A-37



SYSTEM NOo6

DATA SHEETU UNITNO.9

ALARM PUISE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary ~- 5~ ~C.. -_____

Awx 1 Personnel __ ___

Aux 1 Vehicle t

Aux 2 Personnel

Aux 2 Vehicle "_,__,

Aux 3 PersrMel

IMAux 3 Vecl .

.Aux 4 PeLsonnel -

m s.-chicle_

Prtmary. Auxl-4 __ _

0 omnduoted by: --

Witnessed by: .

A-38

-&': -
.¶.,:



SYSTEM NO.

UNIT NO. •'

DATA SHEET H1 (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps *3% /_ _ _ _ _ _

Message Length. 32 ms *3% $Z S'sv-

Bits 38,-22 All "0's. /s7

_Bits 21-17 11101

0 _

SBt. 5-2 Primary 00001 •-' /
*_Bits 3-2 Aux I P 00010 - /

,Bits 5-2 Aux I V -__oo

"Bits 5-2 Aux 2 P 00011 C4"

-Pits 6-2 Aux 2 V 01011 C/ e/ 7

.2-Bits 5-2 A gx 3 P 00100 ev-

p _its 5._-.2 Aux 3 V 01100

Bits 5-2 Aux 4 P 00101 • ___

Bits 5-2 Aux 4 V (111 01/__/

Bit I

Conductd by:

Witneoed by: .

MUI

A-39

Alv



SYSTEM NO. q
UNIT NO7

DATA SHEET I7

TRANSMITTER PERFORMANCE TESTS

Parameter SpecgcatioR Measured Comment(A f/Tv- 5, Z;,,,

Power output (high) 2 wdtts min , _ __-_ _

Power output (low) 10 3 dB below
high power level ZOW.. , 7 M/_

Spurisus output Greater than 50 dB High _
below unmodulated
output Low ,

"Modulat•on 15.5 kHz *10% /7 32799
_ _ FSK god_~ e'

SFrequency One frequouey in /0, /

406-470 MHz band
(407.375) .... _.//__ ,______, ___

CoiWeoted by: 'V.

Witnesed by:

Date:

ANTENNA EXAMINATION

Collapsible Quarterwave Monopole

Examined by.

Witnesod by.

Date-.___________" / / -.

"PHIYSICA L CONFIGURATION

Cofrsto Specification e&8(NO)I

Exam ind by:.

Witnessed by: .-

D ate:.4 Z7

A-40



SYSTEM NO.

UNIT NO. (7
DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt de to 18 v de _ __, _ _ _ _

Disable 38 volts dc max /( • __ __//

External input (Yes)e s

Mon. Mode 400 ia nominal -,'t%4

Battery Current Xmt Mode 550 ma nominal .•.,•,•

Conducted by: /.

Witnessed by:

S/I ENVM] ONMENTA. TEST

Parameter .... elfation -200 0' +30* +500 +71"

Power Oulput 2 watt min

%.uourlm Level down -. do-w

Frequency 5 ppm from

Message L"enth 32 ms k 3.

56.5 uv high
i Threshold 220 uv low-

Conducted by:

Wltneaed by:

• " .A-41



SYSTEM NO.

UNIT NO. /0

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test

Amplifier Gain Spec Level Measured Level Comments

High_ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2 min. _ _

Oi 6 Men 4 min. e

High Heavy Rain I max.

Ifigh Helicopter 1 max.
_Hover __

...lh Flyover 200' 0

11igh Flyover 500' 0

'High, Flyover 1000- 0 0f

Corductod by: <-

Witao. sed by: . . ........ 09_

Date:

A-42



SYSTEM ,o./

DATA SHEET II UNIT NO.

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary 1 5 -2-

Aux 1 Personnel _

Aux I Vehicle -

Aux 2 Personnel

Aux 2 Vehicle .....

Aux 3 Personnel

AIx 3 Vehicle ....... ....

Aus I Personnel---

Aux 4 Vehicle -

Primary, Auxl-4 /

Conductocl by: 7

Witnessed by: ...-- .......

Date:

A-43



SYSTEM NO./t)

UNIT NO./C

DATA SHEET 11 (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps * 3% ,___________-_ ,,,

Message Lngth 32 ms * 3%

Bits 38-22 All "0's" /7

Bits 21-17 11101

Bits 16-7 Selectable _ -__-._

Bt 6 0 0

Bits 5-2 Primary 00001

Bits 5-2 Aux I P 00010 _/

Bits 5-2 Aux 1 V 01010 _1_/_

Bits 6-2 Aux 2 P 00011 /

ie -,A 2 vw 01011 / /

Bait5-g Aux 3 P 00100 #•#.

T.Ito. 5-2 Aux 3 V 01100 . /@

Bit I eo,,cs7• ,,•,'

Comtutod by: ,_K•.. d.j-.: ..-... •_

W itnessed by: . .. -. ... . j•

Date:

A-"4



SYSTEM NO. /1

UNIT NO. /0

DATA SHEET fI

TRANSMITTER PERFORMANCE TESTS

Parameter SpecificatioD Measured Comment

Power output (high) 2 watts rain ______60_

Power output (low) 10 1 3 dB be1dw
high power level e _

Spurious output Greater than 50 dB High • -_--__
below unmodulatedoutput Low •• '

Modulation + 5.5 kHz k 10% A,- ,. -y ee
__.....___ FSK ._ _ _ o 7. 369.2/

Frequency One frequency in / /'/r ,'
406-470 Mliz band
(407.375) _____ 6

Conducted by: 7 1f t•--

Witnessed by: C

Date: _ _

A NTENNA EXA MINATION

Collapsible Quarterwvave Monopole No

moxnnd by:.

SCA

Witnessed by:

Date: A/ 71 ...

PHIYSICA L CONFIGURATION

lConforms to Specification (o

Examine by:

Witnessod by:.

A-45



SYSTU NO.

UNIT NO. /0

DATA SHEET IV

S/T BATTERY PACK

Parameter .Scification Measured Comment

Voltage 21 volt de to 18vdc de__, ,_"_ _

Disable 18 volt max t 7

External input (Yes) _ _"

Mon. Mode 400 pa nominal

Battery Current .,Xmt Mode 550 ma nominal t6ScO Ad ,.

Conducted by:.

Witnessed by:

S1 ENRONMENTA 1TEST.

ZPramegtr 9eciftoatie -S0" O' +30' +50÷ +?10

Power Outpt, 2watt min

Sturlous ,!vel >50 dB down -.-.- .

Frequency A 5ppm from

Measage Lengt 32 ms • 3%

56.5 uv hlgti
Threshold
___.... .._____________ 226 uv low

Conducted by:

Witnessed by:

ODate;_____________

A-46



SYSTEM No. 1

UNIT NO. i

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test /l':s-5 e•4 ,

Amplifier Gain Spec Level Measured Level Comments

High ^4___ __ 'd73_ _ _ _ _ _ _

LOW

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

Hiih I Man 2 min. /_"

High 6 Men 4 rin. I

High Heavy Rain I mnx. 0

High Iielicoptcr I max.
Hover '_

High Flyover 200' 0 0

Hi1gh Flyover 5001 0

High Flyover 1000' 0

Conducted by: -..
QA

Witnessed by: ... . .._____

lDate:

A--47



SYSTEM M0. /n

DATA SHEET U UIT NO.

ALARM PUISE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary _ _,, ,'- __

Aux I Personnel /_ _ _,,,

Aux I Vehicle / -'

Aux 2 Personnel "_____

Aux 2 Vehicle 1 ___

A.x 3 Personnel ,_ -

U I
Aux 3 Vehicle . .... ... . .

Aux 4 Perqonnel . ,_.... .... ___ __

LAxIM 4 Vehicle

Primary, Auwl-4 ___-

Conducted by: -

Witnessed by:

DtW:____________

A

A-48



SYSTEM NO.//

UNIT NO. 1/

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps + 3% //•#//'-_ ___

Message Length . 32 ms i 3% ,.t6 . i ________.___

Bits 38-22 All "0's" /7

BD1ts 21-17 11101

Bits 16-7 Selectable ._-__ _

SBit6 0.. .. ,

Bits 5-2 Primary 00001 . /

Bits 5-2 Aux I P 0010 11

Bits 5-2 Aux I V 01010 -v C

Bits 5-2 Aux 2 P 00011 ( 0 /

..pBts-5.-2 Aux 2 V01011 ,•€/

.Bi•-2 A ux 3.V, 01100 C" IlCe

its s-2 Aux 41 00101 __ooo____

11W 5-2 Aux 01101 __//_ ___/

Bit I I

Condutotd by:_ _

Witnossod by:

A-49



SYSTEM NO.1!

UNIT NO. 1$

DATA SHEET III

TRANSMITTER PERFORMANCE TESTS

_Parameter Specif.ctign Measured Comment

Power output (high) 2 watts min

Power output (low) 10 Ad elow ',.

___ __ high power level .--0,'Y

SpurJous output Greater than 50 dB High _5c-d-Lj
below unmodulated
output Low t3•, •t. dZ3

Modulation 4:5.5 kHz * 10%
FSK ,_/_ f , ,E'4 ..

Frequency One frequency in
406-470 MHz band

...._________ (407.375) . ___ __7, ,. _ _,_'t_"/'_

Conducted by: -" . /•,I, 1

Witnessed by:

* Date:

ANTENNA EXAMINATION

j Collapsible Quarterwave Monopoleo (No

Examined by:

Witnessed by: c

Date: 1/Z /
ia

PHYSICA L CONFIGURATION

Conforms to Specification (No)

E.xamined by*, ,. - -

/ " Witnessed 'y: -

{ Date:

A-SO



4 SYSTEM No.

UNIT NO. 1/
DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt dc to 18 v dc 7, 9

Disable 18 volts do max ....... ___"_,_/_

External Input (Yes) _,___,

B CMon. Mode 400#a nominal _

__ttry __ren XnXmt Mode 550 ma nominal ,/&,vA _ _ _/

Cdoted by:

Witnessed by:

Date.-

• . .... .. 81 EN'VmONMNTA1, TEST'.

FP i-ft .Am -.

rata er . .ecifioaton- .-20' 0' +30- +50V +?1

Power Output 2 watt min

""aious L-evel >50 dB down

• Frequency *• $ ppm trom

+ Message Lanjh 32 me 3%

S' 56. 5 uv higi,
Threshold
_... ._-_ 22 uv w

Conducted byp

Witnessd by:

Date:

A-61



SYSTEM NO./2-

UNIT NO. '•.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test // P,, , 1 _ _ _ _ _

Amplifier Gain Spec Level Measured Level Comments

High ~I____
LOW... ._ __

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High 1 Mar 2 min. _ ___

Hi gh 6 Men 4 min.

High Heavy Rain 1 max.

"High Helicopter I smax.

Rover

Flyover 200' 0 a
Flyover 500' 0

;, • ... .: ,....-.....Coaducte by.

Witnj~edM by#

Dth~e:, OVA-* 7

'. ,. ." ': " . . .____-. ____ •------ ..- - - - - ~ - '.-___ __



SYSTEM NOJX.
UNIT NO. /.9

DATA SHEET U N

ALARM PULSE GENERATOR PERFORMANCE TEST

Seasor Input Alarm Switched 12 v Alarm Rate Comments

Prianary ~ 1~0_____
Aux 1 Personnelf

Aux 1 Vehicle A 7 4.

Aux 2 Personnel ______

Aux 2 Vehicle r

&uX . Persoinel _

Aux 3 Vehicle _ _ ___"

Aux 4 Personnel

Aux 4 Vehicle -e

Condlucted byp

Witness&. by:.

Data:

A-53



SYsTEM No. / ,-

UNIT NO. /2

DATA SHEET 11 (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps * 3% _._' _ __._______

Message Length 32 ms * 3% 3/, _/__

Bits 38-22 All "0's"f _

1Bits 21-17 . .1o1_0......1

Bits 16-7 Selectable

Bit 6 0 _

Bits 5-2 Primary 00001 /

Bits -2 AuxP 00010 __,

Bits 5-2 Aux 1 V 01010 _ _ _ _ _

Bits 5-2 Aux 2 P 00011 _ _ _ _

-ltes_.- Aux 2 V 01011 -

ZULB-2-•A 3 P ooo 00100

_Bis5-2 Aux 3 Y 01100 _ _/_ _ _ _

Bits 5-2Aux 4 P 00101 eel e- .

W-Bits 5-2.Aux 4 V 01101 __ _ _ _ _

Bit 1 1 V1'7 £ý.

Co..u.t.. by:..

Witnessed by: .. .

fate:________
F0

I•
S- -- .•. " . " ?T-A-



SYSTEM No.

UNIT NO. ?

DATA SHEET m

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment

Power output (high) 2 watts min

Power output (low) 10 :k 3 dB below
high power level edw'

Spu•ious output Greater than 50 dB High
below unmodulated
output Low 5gddB

Modulation + 5.5 kHz * 10% i'g e

FSK _________

Frequency One frequency in
406-470 Mliz band

____ ____ ____ ___ (407.375) _ ____

Conducted by:

Wituessed by: i

Date:.

ANTENNA E,"XAMINATION

Collapsible Quarterwave Monopole

Exam ined by.,

Witaessed by:-

Date: </Ae 17
"PHYSICAL CONFIGMUATION

Confomsto Spe-fication 82 (O)

Examined by:

Witnessed by: .

Date: 4 •lz,

A-55



SYSTEM NO./Z-

UNIT NO. /1

DATA SHEET IV

S/T 13ATTERY PACK

Parameter Specification Measured Comment

Voltap 27 volt de to 18 v de .7

Disable 18 volts dc max /6,Y _

External input (Yes) _ _ _ _ _

Mon. Mode 400 ja nominal ____/__

attery Cuent Xmt Mode 550 ma nominal I•, RA

Conducted by:

Witnessed by:

S/i ENVONMENTA L TEST

-Parameter .eolilfcaton -20 0" +30 +50" +71"

Pole Output 2 wott mi1 --

yvilou, Level .>50 dB down-

Frequency 5 ppm from
i u -. -...-.

Message Lofteh - 32 me * 3% - - - --

56.5 uv highThreshold
220 uv low

Conduoted by:

"Witnessed by:

A-66



SYSTEM NO. /6

UNIT liO. e6

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test i', E ,C.

Amplifier Gain Spec Level Measured Level Comments

High j____._,___ __ _ _ __. _/_-_..

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High 1 Man 2 min. //

-gt 6 Men 4ra. min..,

High Heavy Rain 1 max. 0

High Helicopter I max.
[over

_ligh Flyover 200' 0 /

iligh Flyover 500' 0 /

1High Flyover 1000' 0

Conducted by: ... .

Witnessed by: ._ ___

"Date: __

A-67



SYSTEM No.1/
• -i• UNIT NO.

DATA SHEET UT

ALARM PUIBE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments
i ~~Primary .. .•J• -,.. '•

Aux 1 Personnel 4. 4 1
Aux 1 Vehicle _

Aux 2 Personnel _

Aux 2 Vehicle __ _

Aux 3 Person el

Aux 3 VeQhicle ...

AMx 4 Personnel

AMn 4 ehicle _ -. _ _

Primary, Auxl-4 _ / _ _-_

Comducted by: woo.
(~A

Witnased by:

Date: •/'/ -A -

A-58



SYSTEM NO./S

UNIT NO. Arp

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps + 3% . ... _ _ __ _ __ __--

Message Length 32 ms +3% ,. __,

-Bits 38-22 All "O's" /7

Bits 21-17 11101

Bits 16-7 Selectable

Bit 6 0 _

pits 5-2 Aux. 1P 00010 _,-_/_

BIts 6-2 Aux 1 V 01010 _/ _/ _

Bits 5-2.Aux 2 P 00011 _ _/

-Bits 5-2 Aux 2 V 01011/V

B7 5- -u .. .. V. 0110
,Bits 5-2 Aux 3 P 00100 __t____

_Blits 52_Aux 4 V 01101 e7/ _ _ _ _

Bit I 1 -fr7 C/.

Conducted by: .

Witnessed by:

d.t.

A-59



SYSTEM NO./A

UNIT NO./-

DATA SHEET M

TRANSMITTER PERFORMANCE TESTS

Parameter Specificatign Measured Comment
Ir _

Power output (high) 2 watts mi -

Power output (low) 10 :h 3 dB below

high power level 7• , .
# ,, 7.

Spurious output Greater than 50 dB High -EýEa-
below unmodulated
output low z 6'd.

Modulation + 5.5 kHz * 10% 449/7 S7,'797
FSK ______P-

Frequency One frequency in
406-470 MHz band(407.376i) Si7 7f J ;

Conducted by: j /

Witnessed by: q

Date: 4_•_2ZZ

ANTENNA EXAMINATION

Collapsible Quarterwave Monopole -4 (No)

Examined 1by:
4(QA

Witnessed by: .. .

* ~Date / 17 3,
PHlYSICA L CONFIGURATION

lConforms to Specification -0 s (O

Examined by: gco

Witnessed by:

Date:

A-60



SYSTEM NO.

UNIT NO./.,

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt de to 18 v dc 7, 7 ,711

Disable 18 volts dc max _ _,__/

External input (Yes) _-_ _

Mon. Mode 400 g•a nominal !#t/t

Battery Current Xmt Mode 550 ma nominal LoA/4

Conducted by: 7'--

Witnessed by:

Date-...

S/i ENVIONMENTAL, TEST

Parameter 6pecifieation -200 0, +300 +50" +71'

Power Output 2 watt min

Surios .Level .>50 dB down- -

Frequency 5 S ppm from
fl f300C

Messae Length 32 ma • 3%

56. 5 uv high
Threshold

226 uv low

Conducted by:

Witesseod by:

Date:

A-61



SYSTEM No./

UNIT NO.

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test /1*,'ý e'wk
Amplifier Gain Spec Level Measured Level Comments

High__ _ _ _ 9d_____ _

Low vP-

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

Hllh I Man 2mn. /m

High 6 Men 4 min.

High Heavy Rain 1 max. O

High Helicopter I max.
Hover ___ _ _

High Flyover 200' 0 0

High Flyover 500' 0

Hih" ... Flyover 1000' 0 .

Conducted by: _

W itnessed by: ...... ... .. ___....___.........._s_

Date:

'4-



SYSTEMNO

DATA SHEET 11 UNIT NO,.1

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Swvitched 12 v Alarm Rate Comments

Primary _______

Aux I Personnel

Aux 1 Vehicle 4

Aux 2 Personnel_______

Aux 2Vehicle y le

Aux.3 Personnel ~

ax 3 Wehiclg

A"x 4 11e-hicl ___

Conducted by: 7

WtiiOassd by,

Date: - '73-E

A-03



SYSTEM

UNIT NO, /9

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification M s e nt Comment

Clock Rate 1200 pps 1 3% /,0 .

Message Length 32 ms k 3% -______,,_,

Bits 38-22 All "0t s" //7

-Bits 21-17 11101._ __/__/

Bits 16-7 Selectable ... ._ _-,

i t0 ,,, 0

Bits 5-2 Primary 00001 - /
-Bits 5-2 Aux 1 P 00010 _ / _

Bits 5-2 Aux I V 01010

Bits 5-2 Aux 2 P 00011

Bits 5-2 Aux 2 V ; ,01,1/ '•//

.itg 5-2 Aux 3 P 00100 _ _/_,__.

Bits 5-2 Aux 3 V 1,01100 ...... ___/_

Bits 3-2 Aux 4 P 00101 ___/ __

Bis 5-2 Aux 4 V 01101 xi/_/
Bit 1 1 . .

Conducted by: ,

Witnessed by. 0

Date% _1Z.

A-64



SYSTEM NKo./

UNIT NO. /

DATA SHEET M

TRANSMITTER PERFORMANCE TESTS
Paraeter Specificatn ,,Measured Comment

Power output (high) 2 watts miin

Power output (low) 10 1 3 dF below /
________ high power~ levul ~ .

Spuriou3 output Greater thaL, 50 dB High
below wimodulated -

output Low £_d "

Modulation + 5.5 kHz + 10% "k/ 7
________ FSK _ _ _ 46 69

Frequency One frequency in / "
406-470 MHz band
(407.375) 1

Conducted by:.

Witnessed by: - ___ _

Date: _Z,;2

A NTENNA EXA MINATION

Collapsible Quarterwave Monopolees

Examined by: •.

WVitnessed by

Dato:

PHYSICAL CONFIGURATION

Conforms to Speciftiction ( es (No)

Examined by:-

Witnessed by:

Date: ,: IZ; L..it o

A-66V



BtSTIM No./9

UNIT NO.

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

VoltagP 27 volt de to 18 v de 97.V
Disable 18 voltdc In"/_

External input (Yes) j_"_ _

Mon. Mode 400 pa nominal .5'4,,, ._._

Batter Curren Xmt Mode 550 ma nominal

Conducted by: -

Witnessed by: L. I

Date-..

SENVM ONMENTAL ..EST

Prette r eoiloation, -2 0 +0 0 .* +150 +71" .

Power Output 2 watt min -,

Sggou Level >50. dB down

Frequoncy 5 5 ppm from

S-a...- - - - -m 3%

S6.h5 uv hl•g
Threshold 2 uv low - -_ .

Co••luoted by,.

WInesed byp

A-66

; I ''2



SYSTEM NO./'

UNIT NO. /."

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test t -s

Amplifier Gain Spec Level Measured Level Comments

Low--,,-, , _

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2ra. min.

lag! 6 Men 4ra. min.

High Heavy Rain I max. 0

lHigh Hlicopter 1 max.
Hover -

S...1High" Flyover200' 0 0
Si a :.~,, e S0 - -0- 0-

.-Hieh .'..o r 500. . . - ... . ... 0 -

Hi Flyovert 1000, 0 o

Condu•".d by = .-

Witneo~d by.:______

Date:________

A-67?
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SYSTEM NO,./

DATA SHEET II

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary wee- _____

Aux I Personnel I * f r-

Aux 1 Vehicle r

Aux 2 Personnel t

Aux 2 Vehicle _

Aux 3 Personel
,. 4. | .. . i _

Aux 3 Vehicle .,

Aux 4 Persognel ....

AUX A vehicle

Primary Awcl-.4 ________ _______ ____

Conducted byv.

Witnessed by- . .. .

Date: .../

A,.68



SYSTEM NO,

UNIT NO.

DATA SHEET H (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps. +3% _,____- _____

Message Length 32 ms A___

Bits 38-22 All "0's" /7

BM 21-17 11101 /_ _ __

Bits 16-7 Selectable _-

Bit 6 0

Bits 5-2 Primary 00001 __-__-_/

Bits 5-2 Aux I P 00010 ,.,_,_ _-_ _ _

Bits 5-2 Aux I V 01010 _/_/_

Bits 5-2 Aux 2 P 00011 _ _ _ __//

Bilts 5-2 Au 2 V 01011 .. le,__...... _ _/_

5is -2 Ag 3-P 00100_______

Bit 5- Aux 3V 01100 ~ /~~

Bitas -2 Aux 4P 00101

Aits 5-2 Aux4 01101 ell___e.

Bit I

Conductod by: 4

Witnessed by:.

LVatez________
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SYSTFM NO,/*

UNIT NO. /4

DATA SHEET III

TRANSMITTER PERFORMANCE TESTS

Parameter Specifieatloll Measured - Coniment

Power output (high) 2 watts mmi

Power output (low) IOf' 3 dIB below
high power level e 2L.. .. ____

Spurious output Greater than 50 dL High
below unmodulated
output Low A az od

Modulation - 5.5 kHz * 10% -

FSK ___,/__ s_____,6 90__4

Frequency One frequency in
406-470 MHz band
(407.376) ___

Cooducted by: . -

Witnessed by: 'G--

Date:

ANTENNA EXAMINATION

Collapsible Quartorwave Monopole (No)

ExamIned by:

Witnessed by: ._.... . _.

Date:04,3-2

PIIYSICA L CONFIGURATION

Dxatie: 4 y-.LA04Wlssed by ,-.

= " ;<•:;'iA-70



SYSTU no./R'

UNIT NO. /'

DATA SHEET IV

S/T BATTERY PACK

Parameter 1 ecification. Measured Comment

voltage 27 volt dc to 18 v de ____, _ _ _ _

Disable 18 volts dc max /__",,_/'_/

External input (Yes) ____

Mon. Mode 400 ga nominal A2_'

Battery Current Xmt Mode 550 ma nominal 6 0-'-'.,

Conducted by:.

Witnessed by: .

Date~/&

S/ ENVIRONMENTA L TEST

Parameter ... Specifiaotion -200 0' +30V +50' +711

Power Outut 2 watt - -in

Shurious level >50 dB down

Frequency +5 ppm from I
Messae lenI h 32 mse 3%

66.5 uv highr

Threshold
...... . .... .. ........ •226 uv low

Conducted by:

Witne"ed by:

. , -



SYSTSM NO.e16
/

UNIT NO. I'

DATA SHEET I

PRIMARY DETECTOR PERFORMANCE TEST

Pulse Test ,iY'tP - 'e'. oc

Amplifier Gain Spec Level Measured Level Comments

Tape Test

Amplifier Gain Signal Source Alarm Spec Alarms Incurred

High I Man 2ra. /mn

High 6 Men 4 min.

- Heavy Rain I max. 0

ltlgh Helicopter 1 max.
Hover

j11gh Flyover 200' 0
.. --a-..-.. --_-.

Hilh Flyover 500' 0

111gb !lFlyover 1000' 0 0

Conducted by: 72

Witnessed by: _ _ _ _ _ _
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SYSTEM N0
UNIT NO. f

DATA SHEET II

ALARM PULSE GENERATOR PERFORMANCE TEST

Sensor Input Alarm Switched 12 v Alarm Rate Comments

Primary 4W_____---

Aux 1 Personnel

Aux 1 Vehicle

Aux 2 Personnel 
f

Aux 2 Vehicle _

Aux 3 Personnel _

Aux 3 Vehicle

Aux 4 Personnel - - w

"Aux 4 Vehicle _ _

Primary, Auxl-4 _ _ _________--_

Coaidoted by: .7-7 ,4, 4  l

Witnessed by:

A-73•



SY.STEM N4

UNIT NO.

DATA SHEET II (CONTINUED)

MESSAGE FORMAT PERFORMANCE TEST

Parameter Specification Measurement Comment

Clock Rate 1200 pps,- 3% //,..) 2-•P __

Message Length 32 ms + 3% J•/.

Bits 38-22 All "0is" /7
Bits 21-17 11101

Bits 16-7 Selectable

Bit 6 0 0

BIts 5-2,,primary 00001 __/

Bits 5-2 Aux 1 P 00010 c'/0

_Bits 5-2 Aux 1 V 01010 _/_/ _

Bits 5-2 Am 2 P 00011 _ //

Bits 5-2 Aux 2 V 01011 _/_//

Bits 6-2_Aux 3 P 0010p, _ _ _/_

Bits 5-2 Aux 3 V .01100 _//____

Bits 5-2 Aux 4 P 00101 _//_/

-Ats 6 j 01101_ _ _ _ _

Biti1_ _

Conducted by:

Witzwssed by: ..

Date:_______________
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SYSTEM NOAfI6

UNIT NO*

DATA SHEET DI

TRANSMITTER PERFORMANCE TESTS

Parameter Specification Measured Comment&V/,rs,¢ .u)'
Power output (high) 2 watts min

Power output (low) 10 E3dB below /"' •'
high power level ow -

Spurious output Greater than 50 dB High . .V--/dj

below unmodulated r4 "- -

output Low.vde ac 1

Modulation 1 5.5 kHz * 10% d// 7, jfO..0
FSK

Frequency One frequency in // -
406-470 MHz band
(407.375) ___ __"___ ___ ___ __

Conducted by: /

Witnessed by:

Date: ' ,

ANTENNA EXAMINATION

Collapsible Quarterwave Monopole (NO)

Exam /od by,-,

Witnessed by:
Date: 1,7/173?- ...

"PHIYSICA L CONFIGURATION

* ~~~Conforms to Specificationes ()

Examiined by-

"Witnessed by:

"Dato: ,//4Z/ L.-
A-75



SYST= It./M

UNIT NO, S

DATA SHEET IV

S/T BATTERY PACK

Parameter Specification Measured Comment

Voltage 27 volt de to 18 v do,'S" 7, f_ _ _

Disable do18 volts do max A__< hl

External Input (Yen) ___

Mon. Mode 400 pa nominal .

Battery Current Xmt Mode 550_ma nominal jFv MA,4

Conducted by:p

Witnessed by:

Dateý.

, s/' EVIMONMENTA I TEST

It
Paaeter Me-foiiuon -20' V' 430' +60V +710

Power Outptt 2 watt min
, --... .a -amm• -m -m•

ouo Level down> -. -d-o-w

Frequoncy k 5 ppm from

Mesage Le .. .. 32i *n. .3%

56. S uv highi. Thftahold
____________________ 226 iwlw v-

Coad*wted by:

Witnessed by:

Dau . :__

+;.. A-76•i ' t; .

.-- - - - ___._,..___._,______________.__-__.........._______'___._....... ..... __"________________



SYSTEM NO.

DATA SHEET V

SENSITIVITY AND BIT ERROR RATE TEST

Input Signal Strength =/__ dBin

Error # Message Input Error Message Printed

1 -4/0,Ai6Oz4V r

3

4

6

7

Conducted by: 2. / -

Witnessed by:

SPURIOUS FREE DYNAMIC RANGE TEST

Waiput Silpal Strength for Proper Decoding -/ dIhm

Input Signal Strength for Spurious Response Test o dBm

Inpua Prequewiy Spurious Response Input Signal Se•ngth
Witz .xeedin j -c. dflm

Condueottd by:

Wimtessed by:

A-I7



DATA SHEET VI SYSTEm NO. /

STRONG SIGNAL HANDLING TEST

Input Signal Level S1lnalOutp__._

Satirsfactory Upsatic factory

-10% Atpm Signali

F!30 d]ýM SignLal _______________

Conducted by:

Witnesscd by:

Date:

RECEIVER IF SELECTIVITY TEST

Bandwidth Low Frequency High Frequency Difference

3 dB Bandwidth ! . j•j T • / 3', ,- ,2. / &/.-

60 dB Bandwidth 0,3 -" .. 7 V/52f, ______

Conducted by:

Witnessed by:____________

Date: ,, /•/7

RFCEIVER FREQUENCY BAND

RF Lbput Frequency MHz

Conducted by:

Witnessed by:

Date:________

4. ...



DATA SHEET VII SYSTEM No./

SQUELCH CONTROL TEST

"Squelch Control Operating: Yes_• No __

Conducted by:

Witnessed by:

ADDRESS COMPARISON TEST

Barker Code Input Decode Operation

_...._Yes No

11101 _

Conducted by:

Witnessed 
by:i ~~Date: /- ' '

POWER CONSUMPTION AND VOLTAGE RANGE TEST

Votage Input InoreatiOS~~Vol~e•u Correct Operation Inorec eration

-- I --

_eratf Mod Current Drain Duty Factor Peak Drain e

Jq'~ -
. 100%A-9.

Conducted IN Orfp ~j~O.94
Witnessed by:. (it5Wd/ad5s A -~

-~Dae:- 
AOe dsP'V ~3JO/

I ~ ~ ~ ~ ~ ~ ;Q 7rd'A'f~4./4 'JC

A-79

F",



SYSTEM No./

DATA SHEET VIII

R/A PHYSICAL CONFIGURATION

Conforms to Specification (e) (No)

Conducted by:

Witnessed by_../

Date: X/17 73

R/I ANTENNA EXAMINATION

Collapsible Quarterwave Monopole e (No)

Conducted by: Q

Witnessed by'-

Date: -)3

R/I ENVIRONMENTA L TEST

Mcasured
Parametere -20C OC 30C 0C 7C

6137 3? 7'QA0 S7 f'37P
Frequency . ppm from 30'C JV6ý" 0•f- -

Seriwltivi, -105 dBm .j-// /O -/0? -/v -/06

Neoasge Ouat Same a.meg in

C.miuct'td by.

Witnessedby

A-80



SYSTEM No.

DATA SHEET EX

OUTPUT FORMAT TO CSD

Correct Incorrect

Data Signal Format

Message Gate.1(

Clock

LStatus Line

Conducted by:

Witnessed by:

Date: -3

R/I to Digital Converter Output

ICorrect Incorrect

IData Signal Format

Message Gate

Clock

Status Une A

Lo Igic love! (0 -+22v) A A~

Conducted by:,7-

A-81



DATA SHEET X

TEST SATISFACTORY UNSATISFACTORY COMMENT

hi Detection Level Testa s_ _

Auflliary Alarm Messages Vol*,___

udMtoation Level Tests ___00 __ '

Pic~oesd ,Oawt s•sage ,.

Processor Algoithm Treats 77111________ ___

Dreteton Mode .Return t/ _ ___ ___

s Test KNEW..

"V v

-8

A-"

L-.•



DATA SHEET XI

* ~~~Valid Non-Processed M~essage Check _________

Message # Correct Incorrect Message # Correct Incorrect

1 _ _ 33 _

2 _____34

3 _35 _

4 36 ____ ___ _

5 _ _01 37 _ _00

6 __ __ __ _ __ __ _ 38_ _ _ _ _

8 __ _ _ _ _40__ _ _ _ _ _ _ _ _

10 ____ 42 _ ___

12 __ __ __ 44 _ _ _ _ _ _ _ _

14 4______46

* 6__is_ _____ 47

16 .______48 ." I
17 _149 I
19 _ _ 1_

20 52 _

21 53 _

-5 - -

27____ 579 ~ * _____

2A_ 60.

29 _ _1_

£64

CoinIwjted by. Wutnssed by_________ Date .g L.
J A-83



DATA SHEET XII

Valid Processed Message Check

Message # Correct Incorrect Comment

3 _

4

6

7

,, 4,. _ . ,-

13

14 ____

16 __

17__ _ _ ___ _ _ _ _ _ _ _ _ _

20 _

21 " _ _ _ _ __ _ _ _ _ _

22

23 -
. ~24 -

: 26

27

28 ''' -

30 ___.. . . _al. b"' i - - -...........

.32

Conduicted by k.,e Witaessed by: . Date:_.... ,

A-84
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DATA SHEET XIII

Invalid Message Check

Word Inputed Parity Error Light Printer Output
(Yes/No) (Yes/No)

Yes

Witnessed by: c' Ica

Date: /3/.

Message Priority Check

Input Sequence Required Printer Output Actual Printer Output

S -, s 1 -s S 5

A-3 A '4
_ _ _ _ _ _ P p _

S-A S (line 11 then A .- ,,
A I _-A_ ..2.._ A. I,_..

P-A thPe
s-P sU ne-1 then P 01i, , L

A then P ... 1, f

CoWltuted by. . d . , -.

Witnesseod by:

, I

"Du:__A-_____

I ̀  ̀`• 4 •` :` :` ``°k•< : : ̀ •```:`` .• • .,.'-,,••• • •; .," " : . ; ., ,. . ... : \ , ,' .

* v•.• ".*:• "• #••,•:•:~'¢ .... •"- . ,•• ••. - -- • = ,



SYSTEM NO. /

DATA SHEET XVII

SYSTEM DEPLOYMENT DEMONSTRATION

Unit # Field Setting Operation Checked

S/T,- I _ 0 / l ll / 1

,,09• / 2 09' / 2-

_______ c / 3 09' / .9

5 so ,,

8 09 / a

10 cv 2 2 09 2 A

12 _ _ _ _0 0 '
e. O

13pg-A S 6

14 69 2

It/I ?f
Preprocessor

Digita Converter

II
A-86



SYSTEM no.

DATA SHEET XVM

OPERATIONAL DEMONSTRATION

f Baseline Data Printer Output

Array #1 Array# #

Direction 1 Direction I
Speed ~ 1/2 ms Speed Q. Ym' c
# In Column 3 Image.. .- = -.

Test #2

Array #1 Array .. / ..

Direction 0 Directlon__( ..

Sped s1- m/s Speed
f in Column . ---

Test #3

Array #2 Arraly .

Diraction I Directlan

* ~~~Speed - 1/2 mns jSed.~~.L
# In Column ,3 lt.. _ .

"Test#4

Array 12 1 Arrtty L.

"Direction 0 DWrwtfton Q
SSpeed ,w I in s Sp~eed ox4, cW

Iin Column 3 image X_-_-. "

Conduct•d by: .. •/_.ig

A-87
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SYSTEM No./

DATA SHEET XIX

FA ISE A LARM DEMONSTRATION

Date Begun Z /73 Date Terminated '- 723

Time Begun Time Terminated &•oj•

False Alarm # Date Time Comment

- -- - -
,-.vv - -. a -' ' '

A-88
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DATA SHEET XrV

System RF Link Test

S/T # Transmission Printout

2 9Z712
3 9/./

4t7 71 l

5 C/
9/v

6

87/ 9z1
9.Z

10 2

11 9-2-3 ?3
12 9'

.14 926

Couducte by-. Wifresaed by: A fl=ate: 46$2L.71
"/•. ,. Self Test Check, "

S/T 9 Self Test Readout

2 el /.v.C

S4 4" /

8

10 / 2 "

12
13 .

14

Co*IuCtWdby. Zu Wituesw__ by: D4Z...

A-89



DATA SHEET XV

MULTIPLE SIGNAL HANDLING

S/T No. Digital Converter Printout

1

2

4

6

8

9

10
11
12

13
14

Conducted Bly-, -WItnsaosi Dwt __

SYSTEM ERROR RATE

Error MSG Ptogam med MSG- Received

2

OF- LALA
4

A09



UNCLAssiFIED
Securit Classification___ __________

DOCUMENT CONTROL DATA.- R & D
(S~curity classification of Wis., body at abstract and Indexin 10 notatjon musat he entered when, the overall teporlt Is cf...Itfsd!

I. ORIGINATING ACTIVITY (Colpo.'ate aulbof) Za. REPORT SCCURITY CLASSIFICATION
GTE Sylvania, Incorporated UNCIASSIFIED
Electronic Systems Group - Western Division a.N/A
P.O. Box 188, Mountain View, California _______

3. REPORT TrLIK

WARlS UHF FINA REPORT

4. OESCfttPTIV9 NoTEs (flpo oftepare end tnclusive dat..)

Final Report June 19T2 - February 19T3
S. AU VMORIAt (1`04101601. saidi. IWITelL -laot a..)

R. Goodwin

a. 11119100T 0*1 1La TOTAL NO. OP PASTS8 16. NO. or Illtlr

-64 -raw TRAC T aon 6AN T No, . q4NTW agPOQUY mNU*40U)

r30602-69-C-0268 None

Job Order No. 6&i100 ___________________

16. OTHER RSIOIIY Matti (Amy w~a 6.a b a.stito

RADC-TR-T3-129
Ia. OSMIS¶ 50SAYSe"C"

Distribu.tion limitted to US cov~t agencies only; April 19T3- test mad evaluation.
Other request# for this docuamnt =ast be referred to RADC IOCDS), GAYR, NY 13441l.
~t. SUWP0%9#A4[ARA WOTE iSOSOI9M6?AVAYVY

None Rome Air Development Center (OCDS)
Griffis# Air Force Base, now York 134ahl

This final reprt suminrites the work performad under CbaiMge 9 of the wide Ar"~
Re-note Skurveillance (YAM-) contract ?30602-694-026e. This phase of the contract'
vur Primarily concerned vith rt-deolpa vf the RPt link portion of the WARS equtpment
for UP? operation, incorrporatioa of sensor data proc~essor/print out equipment, 4.-.
sta' colliatibility withi other Air Force syste as nd fareto/eieyof 00e WVAMt
equipment model systea for further studies and tests by PAWC. Included in this ft-
port tret description of' the VAPS conceept, equipment design and 4ev.1opuent, equip-
ment test Prograa, fteasured system per f-%imnce, sumuzy of report* sand -vIsIts, stgdrecoý'%adations for future aetivity. Previous phases of the contrat r eeie
In the folloving ite-trim reports: (1) *WVide Area Remote iPzviInc5 () ADC-t1-
69-3-28, 4"atedbrlola7 1970, Secret; amd (2) Addotdua 01, dated Doeceber 190,Sert

D D ".49v"a 14 73 __________
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