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CHAPTER 1 (U)

INTRODUCTION (U)

1-1 (U) This preliminary Remotely Monitored Battlefield Sensor System (REMBASS)
System Description establishes an initial system definition. The techniques
and hardware components selected are based on the discussions of the REMBASS
Systems Advisorvy Group-Engineering (SAGE) and the results of the Trade-Off
Determination (TCD), the Trade-Off Analysis (TOA), and the Best Technical
Approach (BTA). 'n addition, information provided by REMBASS (and other)
research and development tasks, and the experience with the Defense Special
Projects Group (DSPG) Thase III sensor system and US Army Southeast Asia Opera-
tional Sensor System (SEAOPSS) were considered in the selection of the initial
system definition.

1-2 (U) The uystem definition will be refined, based on the results of

on-going research and development tasks, continuing systems engineering efforts,
and cther analyses — such as the Cost and Operational Effectiveness Analysis
(COEA).

1~3 (U) Chapter 2 of this description discusses thte system requireuwents.
Chapter 3 describes the overall system functional operation. Chapters 4
through 9 describe subsystem componeats.

1-4 (U) Comments or queries on this publication should be forwarded to
Project Manager REMBASS, ATTN: AMCPM~RBS-T, Ft. Monmouth, NJ 07703.
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CHAPTER 2 (U)
REQUIREMENTS (U)
To be provided at a later date.
(Refer to REMBASS Materiel Need.)
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CHAPTER 3 (U)

SYSTEM FUNCTION (U)

3-1 (U) Introduction

The REMBASS will be composed of equipment that will fulfill the require-
ments and characteristics stated above. The equipments will be organized into
generic subsystems to describe the major functions of REMBASS. The six
subsystems required for REMBASS are illustrated in Figure 3-1. Each one of
the subsystems will be composed of components which are specific end item
equipments. For example, the sensor subsystems will Lhave components such as:
seismic sensors, acoustic sensors, and magnetic sensors. Each one of the
components will be composed of functional elements which can be considered
ac the building blocks of specific components. For example, a seismic sensor
will be composed of functional elements that include a geonhone, a seismic
logic, an encoder, a code plug, and a radio transmitter. The REMBASS system
w11” have generic functional subsystems required to perform the system
mission; these subsystems will contain specific end items composed of
functional elements which will do specific jobs for the system.

3-2 (1) Ffensor Subsystem

The function of the sensor subsystem is to report the presence of a
target and/or to determine the class of targets that is being detected.
Sensors are devices which use phenomena of a target to determine if a target
is within the zone of influence of the sensor. Some sensors will determine
the class of tarzet being detected. Sensors will detect the presence of
targets and convey this infoimation to the sensor reporting unit where in-
formation can be assembled to fulfill the system surveillance, target ac-
quisition, and alerting functions. Sensors will use a variety of technologies
to determine if targets are present, and the information conveyed by a par-
ticular sensor will te identified with respect to that sensor. Sensors will
have a detection range of 100 meters against men with weapons and 500 meters
against tanks. Since there is no one sensor which is capable of performing
all of the required functions of REMBASS, the RIMBASS will be composed of a
group of sensors. These sensors will utilize different technologies and can
be applied to different circumstances in particular applications.

3~3 (U) Data Transmission Subsystem

The function of the data transmission subsyvstem is to carry data from
the sensor to the Sensor Reporting Unit (SRU). The data transmission subsystem
will include both digital and analog messages which can be transmitted via
radio or wire,
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3-4 (U) ‘ ~msor Reporting Unit Subsystem

?»
F.
L
!

The function of the Sensor Reporting Unit (SRU) subsystem is to display
sensor information to the user in visuval, audio, and hard copy formats. 1a
addition to the reporting/display function, dats processing for the REMBASS
will be performed in the SRU. The SRU equipment complement will vary depending

, upon the uvsing echclon. Since the REMBASS will be configured for each user
echelon in a difierent manner, the SRU will be constructed in a modular manner
such that common pieces of equipment may be adced or deleted based on the user’s
requirements for a particular application. Each SRU compr nent will be designed
to be interchangeable between using echelons and/or within using echelons.

The basic SRU will contain a recorder asnd a digital display. More sophisticated
SRU configurations will contain a central processing unit to autowmatically
monitor several hundred sensors, to »erform routine "housckeeping' operations,
and to perform the data prncessing of the KEMBASS system.

LS s Al o]

3-5 (U) Delivery Subsystem

E The function of the delivery subsystem is to deliver REMBASS equipment
: by one of the following three means:

A. haud emplacement,
B. aircraft emplacement, and
i C. artillery ewplacement,

“ Ww.’r?-‘r'v‘"w—"‘ -

¥

3-6 (U) Llocatiou Subsystem

The function of the location subsystem is to locate sensors and targets
with respect to UTM coordinates.

sl e i

3-7 U) ~er Subsystem

7

g The funcition of the power subsystem is to provide power to the REMBASS
' component end items.
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CHAETER 4 (U)

SENSORS (U)

4-1 (U) 1Introduction

The REMBASS sensor subsystem consists of a number of hand, air, and
ballistic delivered sensors using various sensing techniques; the techniques
include seismic, magnetic, electromagnetic, acoustic, infra-red, and imaging,
as well as combinations of these techniques. In addition to the sensor trans-
ducer and associlated elcctronics, a number of common (or similar) circuit
elements are included. These elements include the encoder, transmitter,
antenna, chassis electronics, case, battery, wire link, and classifier for
nou~commarndable sensors; the decoder, receiver, and diplexer are added for
commandable sensors. Paragraphs 4-2 through 4-12 describe the sensor trans—
ducers and electronics elements; paragraphs 4-13 through 4-20 describe the
comron/similar elements included in non-commandable sensors; and paragraphs
4-21 through 4-24 describe the additional common/similar ele- nts added to
commandable sensors. Paragraphs 4-25 through 4-42 describe . idividual sensors.

4-2 (U) Seismic Transducer

A, Function:

Moving personnel and vehicles impart seismic distarbances to the earth,
which are transmitted by wave motion through the soil medium to an aporopriate
transducer. The seismic transducer consists of a geophone, an amplifier to
bring the electrical signals to a usable level, and a signal processor to
determine if preestablished detection criteria are met. In addition to seismic
disturbance transmitted through the ground to the transducer, acoustic energy

(sound pressure) is converted to seismic disturbances through air/ground
coupling.

B. Characteristics:

Seismic point transducers generally offer reliable detection, relatively
loung ranges, iow cost, ecasy deployment, ruggedness, etc. Due to variation of
the transmission medium, however, site-to-site variations ray occur. Typical
false alarm sources for these transducers are rain, wind and root noise, ex-
plosions, thunderstorms, large animals, urban environment, and natural selsmic

‘disturbances, although the recommended processing techniques effectively
eliminate most of these.
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(1) Trausducer:
Typt = Geophone
Resonant Frequence - 14 Hz + 1 Hz

Sensitivity - 1.75 % .17 V/IN/SEC above resonance
Coil Impedance ~ 4000 ohms + 400 ohms

{(2) Amplifier:
Bandwidth -~ 8 - 150 Iz
Gain - 100 db
AGC - 40 db
Noise - 17V peak/peak reference to input

4-3 (U) Magnetic Transducer

A. Function:

The transducer detects magnetic disturbances caused by ferromagnetic
material passing through the earth's field. The signal generataod is amplified,

filtered, and processed as required.

B. Characteristics:

(1) Transcucer:
Type - Magnetometer
Frequency - 0.08 - 0.8 Hz 3 db points
Rol1l~0f{ -~ 18 - 24 db low frequency
Sensitivity - 0.68 ¥ zero to peak

o~ (2) Awmplifier:
Bandwidth - 0 - 2 Hz
Gain - 1000 db
AGC - 40 db, slow
Noise - 1 u volt peak/peak maximum reference input

4-4 (U) Electromagnetic Transducer
A. Function:

The transducer (antenna) detects minv“e changes of electromagnetic energy
reflected by a target onto the antenna. 7Tu: electronics processes the siygnal

_as required.

B. Characteristics:

Electromagnetic sensors are not susceptible to false alarms caused by
aircraft overflights, artillery and bomb explosions, nearby noise-producing
sources such as power units, etc., They are most valuable in areas of high
seismic noise, such as in built-up areas or in an active battlefield, or
where the intruders make no seismic noise, such as boat traffic. The false
alarm rate for electromagnetic sensors is presently less than that of
seismics and, therefore, very little processing at the receiver or display
is necessary to discern betweer real and false signals.
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4-5 (U) Accustic Transduc v

A.  Function:
: The acoustic transducer consists of a diaphragm connected to a device
' which cenverts mechanical movement (caused by the sound energy) into an
electrical signal whose amplitude is proportional to the sound pressure.
This signal is amplified and processed in the logic before being sent out

f as an alarm.

B. Characteristics:
X Acoustic transducers are easily emplaced and require no spezial tools.
' They have relatively long range and moderate unit coust. Because of its
l relatively long range, and the fact that there is very low distortion in
f acoustic propagation, compared to seismic, the =crustic transducer is an
excellent candldate to collect acoustic energy emanating from vehicles and
! alrerafi. Its ability to collect energy emanating from personnel, however,

is poor.

é’ (1) Microphone:
Type — Ceramic
Frequency Response - 20 - 2 KHz + 5 db

Sran L At e e £ S L ——— =

ﬁ} Sensitivity - -80 db reference .0002 dynes/ _ 2 Min.

L Directivity - Omnidirectional L

E&\ -

3 (2) Awmplifies:

1 Bandwidth - 10 - 2000 Hz

k Gain - 100 db

F AGC - 40 db

; Noise - 1 u volt peak/peak maximum reference input

e

?

¢ 4-6 (U) Ceismic-Magnetic-Acoustic Transducer

F .

‘ A. Function: i

; The three-technology transducers dciect their respective energy sources :

: which are amplified, filtered, and processed according to the individual

3 signal source requirements.

3 !

3 B. Characteristics: g

2 . The acoustic sensor has most of the capability of the seismic ..nsor; in !

3 addition, it can be used to transmit the sounds from the vicinity orf the sensor. ? .
However, it will not sense ¢ad detect humans at ranges greater than a few meters, i _
and it has a high false alarm rate. ' i

i

‘ - 4

6, ﬁ.}

;




R T S R T

- The short detection range of the magnetic type sensor restricts its use i
for the REMBASS. On the other hand, its extremely low false alarm rate (FAR) <
leads users of this type sensor to have very high confidence in its decisions
that a target is present. The short detection range is an asset in one respect: .
the location of the target is accurately known with respect to the sensor
position.

(1) Transducer (Seismic):
Resonant Frequency - 14 Hz + 1 Hz
Sensitivity - 1/75 + .17 V/IN/SEC above resonance
Coil Impedance — 4000 ohms + 400 ohms

(2) Transducer (Acoustic):
Type - Ceramic Microphone
Frequency Response - 20 - 2 KHz + 5 db
' Sensitivity - -80 db reference .0002 dynes/cmz Min.
- Directivity - Omnidirectional

(3) Transducer (Magnetic):
Type - Magnetometer )
Frequency - 0.08 - 0.8 Hz 3 db points
i Roll-Off - 18 - 24 db low frequency
Sensitivity - 0.68 ¥ zero to peak

(4) Amplifier (Magnetic):
( : Bandwidth - 0 - 2 Hz
Gain - 100 db
AGC -~ 40 db, 5 low
Noise - 1 u volt peak/peak maximum reference input

(5) Amplifier (Acoustic):
Bandwidth - 10 - 2000 Hz
Gain - 100 db
AGC - 40 db
Noise - 1 u volt peak/peak maximum reference input

(6) Amplifier (Seismic):
Bandwidth - 8 ~ 150 Hz
Gain ~ 100 db
AGC - 40 db
Noise - 1 u volt peak/peak maximum reference input
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b . 4-7 (U) Infrared Transducer

A. Function:

The transducer detects changes in target temperatures and converts them

: to electrical signals which are amplified and processed before indicating an
L activation.

F B. Characteristics:

(1) Transducer:
Type - thermopile
Responsivity ~ 5 volts/watt
Beam Width - 5 milliradians horizontal X 50 mllllradians
vertical
Time Constant - 5 - 10 ms.

]
:

(2) Amplifier:
Gain - 120 db
Bandwidth - .5 to 200 Hz
i Noise - 0.1 u volt ref. input
; AGC - Low frequency - .05 Hz

- e AR

4-8 (U) Imaging Transducer

|
|
:g
.
|
%
g
i
_%
:
[

Y A. Function:

Imaging sensors may use visible or infrared radiation. The sensed image
; can be displayed at the Sensor Reporting Unit (SRU) where it will provide a

picrir: of the field of view seen by the sensing optics. The characteristics :
of ... operation will restrict its use to special applications that require _

visual identification of target type.

e e et oo g

saaN W

B. Characteristics:

i Image transducers are not omnidirectional and must be pointed; this !
B implies an emplacement limitation. These sensors require high battery power. ;

ian G ST W Saadeds

4-9 (U) Seismic-Aco wstic Transducer

A. Function:

The seismic and acoustic transducers detect signals generated by targets.
"These signals are amplified and filtered before being processed.

el

H
B. Characteristics:

{1) Seismic:

Type - Geophone -
Resonant Frequency - 14 Hz + 1 Hz

Sensitivity - 1.75 + .17 V/IN/SEC above resonance
Coil Impedance - 4000 ohms + 400 ohms

10 h
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(2) Acoustic:
1i,pe = Ceramic Microphone
Frequency Response -~ 20 - 2 KHz + 5 db
Sensitivity - -80 db reference .0002 dynes/ zMin.
Directivity - Omnidirectional

(3) Amplifier (Seisnic):
: Bandwidth - 8 - 150 Hz
Gain -~ 100 db
AGC - 40 db
Noise - 1 u volt peak/peak maximum reference input

(4) Amplifier (Acoustic):
Bandwidth - 10 - 2000 Hz
Gain ~ 100 db
AGC - 40 b
Noise = 1 u volt peak/peak maximum reference input

4-10 (U) Variable Resistance Transducer

A. Function:
The transducer is a resistance .”+ve which detects the presence of a

target when the pressure of a target changes the resistance between it and
the ground.

B. Characteristics:
The transducer is a 500 foot length of No. 32 resistance wire dispensed

from a 35 mm film can.

C. Conditioner Logic:
The conditioner lcgic amplifies, shapes, and processes the signal.

4-11 (U) Magnetic-Strain Transducer

A, Function:
Intruders possessing magnetic precperties will activate this combination

sensor. However, each of the triggering phemomena, either strain or mag-
netic, can be viewed for possible classification of the taiget.

B. Characteristics:

(1) Transducer:
Type - Coaxial Cable (Mic-odot RG 170)
Frequency - 0.5 Hz to 2 Hz at 3 db points
Impedance - Over 10 megohms

(2) TFlectronics:
Bardpass - 0.2 Hz to 2.4 Hz 6db/active
Charge amplifier Sencitivity - 10-11 amperes

11
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f { C. Conditioner:

(1) Function:
To amplify and shape the signal prior to being encoded.

(2) Characteristics:
Sensor incorporates "AND" logic: Alarm only when changes occur

4 in the two phenomena, magnetic and strain transducers.

4-12 (U) Strain Transducer

A, Function:
Detects strain imparted to the earth by the passage of a target.

;‘ B. Characteristics:
: Coaxial cable.

(1) Transducer: Coaxial cable.

(2) Amplifier:

1

£l Bandwidth ~ 0.2 to 20 Hz

a Gain - 52 db

b, AGC - 35 db

% Noise -~ 120 u volts referenced to input

¢ Input Impedance - 25 megohms

s

{ C. Conditioner:

&i The conditioner logic amplifies, shapes, and processes the signal,

é 4-13 (U) Encoder

K]

E A. Function:

A After target detection occurs, the encoder generates a series of ones

b (1's) and zeros (0's) in a sequence which identifies the activated sensor

; and modulates the transmitter.

E B. Characteristics:(Refer to para. 5-1).

g 4-14 (U) Transmitter

E A. Function:

3 The transmitter sends sensor activation data to other components !
] of the sy: em. !

1 B. Characteristics: (Refer to para. 5-2).
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? : 4-15 (U) Anteana (ison-Commandable)

A. Function: . 3
To couple the rf energy into the air.

B. Characteristics:

E (1) Transmit MODE Frequency: 138 MHz - 153 MHz f
E {(2) Transmit Power: 6 watts maximuﬁ ;
; (3) Insertion Loss: Transmit mode = 0.50 db maximnum ?
; (4) Impedance: 50 ohms nominal !
; ' (5) VSWR: Transmit MODE: 3.8 - 1 maximum

4-16 (U) Chassis Electronics
3 A. Function:
The chassis electronics proviies power regulation, wire interconnection,

B arm, and test features.

i B. Characteristics:

(1) Security Switches: 2 bit code, 2 - 10 position rotary switches

g (2) End of Life: destruct setable for 5, 10, 20, 60 days

§£ (3) Self Test: injects signal between sensor output logic and
k' encoder input which simulates sensor activation
%5 (4) Disable: anti-tamper destrcys fuseable link in transmitter.
: § End of battery - fuseable link breaks when voltage
3 drops below 80% of full charge

: !

E’ (5) Arm Switch: 3 position rotary - part of on/off. Activates
ZE and disables

(6) Voltage Regulater: + 1%

& (7) Connectors: TBD

4-17 (UV Case

-+

3 A. Function:
3 The case provides environmental protection for the sensor and hampers
unauthorized entry to the electronics.

13
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B. Characteristics:
Compact, ruggedized, water and dust proof, contains arm and security

switches and antenna wount.

4-18 (1) Battery

A. Function:

To provide power necessary to operate the sensor for the prescribed mission

life.

B. Characteristics:
Compact, rugged, and capable of withstanding extreme environments.

4-19 (U) Wire Link

A. Function:
Provides a hard wired electrical connection between the sensor and
other components of the system as an alternate mode to the rf link.

B. Characteristies:
The wire is stranded, highly flexible, with good tensile strength and
sufficient diameter to conduct the signals without uappreciable loss.

4-20 (U) Classifier (Classifying sensors only)

A. Function:

The objective of a classifier is to have an automatic method of recog-
nizing and identifying the generic class, or type of target that comes within
the field of view of the sensor transducer. A "class" of target is understood
to mean (but is not limited to) tracked vehicles, wheeled vehicles, humans,
helicopters, etc.

B. Characteristics:

(1) Processing Time: % 10 seconds
(2) Repetition Period: 10 + 2 seconds
4-21 (U) Receiver
A. Function:
The receiver, operating full time, receives only the command signal,

detects it, and sends a signal to the decoder.

B. Characteristics: (Refer to para. 5-2.) -
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3 . 4-22 (U) Decoder

A. Function: :
The decoder processes a received signal and determines its validity :
before activating the sensor. |

e T T

B. Characteris*ics:(Refer to para. 35-2,)

4-23 (U) Antenna

TR AL T R

A. Function:
Tc couple the rf energy into the air.

R

B. Chr:acteristics:

(1) Receive MODE Frequency: 138 - 153 MHz

T

o

(2) Transmit MODE Fregquency: 138 - 153 MHz

(3) Transmit Power: 6 watts maximum

v (4) Insertion Loss: Receive MODE: 2 db maximum

! Transmit MODE: 0.5 db maximum ;
»_l ',I
. - (5) 1Impedance: 50 chms nominal
1 (6) VSWR: Receive MODE: 3.8:1 maximum
; Transmit MODE: 1.7:1 maximum
3

4-24 (U) Diplexer

L. Function:
The diplexer is an automatic switch wiiich transfers one antenna betwe:n
the transmitcer output and receiver input.

T T e o R v+ e o

Bt
ey

B. Characteristics:

ARAL e 2

S ’ (1) Insertion loss: Transwit - 0.5 db maximum
Receive - 2,0 db maximum

(2) Transmit-Receive Isolation: 20 db minimum

!
B
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(425 (U) Hand-Emplaced Low Power Non-Commandable Seismic Sensor (HE LP NC SS)

A. Function:
Detect or classify personnel, vehicles, and aircraft.

A Ml actirahe MM adeie o Eba i oiuite i s RO he o 5
Pt

B. General:
A Yand-emplaced, low power, non-commandable seismic sensor that is

T

self-contained. Two versions include a detector only and a classifier. Eicher

version is intended to operate in conjunction with a Sensor Control Module i
h (SCHM) by means of a rf or wire link. '
f C. Characteristics:

(1) Transducer: Geophone . |

TR

(2) Range: 10 - 50 M (Personnel)
: 90 - 250 M (Wheeled Vehicle)
[ " 300 - 1000 M (Tracked Vehicle)
% 70 - 200 M (Aircraft)

T P T

(3) Probability : Detection 85% Aircraft
85 - 99% (Other)
Classification 65 - 857 (Personnel, wheeled
vehicle, tracked vehicle,
aircraft) ?

(4) False Alarm Rate (per 24 hours):
Benign Noisy Stormy
1 200 100

(5) Size: 200 cubic inches

(6) Weight: 5 pounds

pied

(') Reliability: 90% for 30 day mission

O R o ey o o .
s

E

(8) Power Requirements: 6.7 Ah (60 dy)

51

D. ZElements:

Elemen’s are show: on figure 4~1 ana Jescribed in paragraphs 4-1
through 4~24.
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E { 4-26 (U) Hand-Emplaced Low Power Non~Commandable Magnetic Sensor (HE LP NC MS)
- ' i
- A. Function: !
] Detect or classify armed personnel or vehicles. |
f B. General:
: A hand-emplaced, low power, non-commandable magnetic sensor that is
; self-contained. Two versions include a detector only and a classifier. Either
3 version is intended to c¢perate in conjunction with a SCM by means of a rf or
| wire link. '
; C. Characteristics:
{' : (1) Transducer: Magretometer
| (2) Range: 3 - 5 M (Armed Personnel)
% 10 - 15 M (Vehicle)
3 ! (3) Probability: Detection 90 - 95% (all targets)
* } Classification 90 - 95% (all targets)
| (4) False Alarm Rate (per 24 hours):
'Y Benign Noisy Stoimy
i;h 0.1 200 25 !
: (5) Size: 200 cubic inches ’
‘j (6) Weight: 5 pounds
E ! (7) Reliability: 90% for 30 day mission i
A
= (8) Power Requirements: 6.7 Ah (60 dy)
? g D. Elements:
bt Elements are shown on figure 4-2 and described in paragraphs 4-1
g g through 4-24,
u
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4-27 (V) Hand-Emplaced Low Power Non-Commandable Electromagnetic Sensor
(HE LP NC ES) :

A. Function:
; Classify personnel, vehicles, and boats.

B. General:

A hand-emplaced, low power, non-commandable electromagnetic sensor that
is self-contained. This sensor is a classifier and is intended to operate
in conjunction with a SCM by means of a rf or wire link.

€.  Characteristics:

(1) Transducer: Low power rf transmitier
(2) Rarge: 20 - 15 M (Person)
(3) Probability: Classification 65 - 75% (all targets)
(4) False Alarm Rate (per 24 hours):
Benign Noisy Stormy
0.1 25 100
(5) Size: 200 cubic inches
(6) Weight: S pounds
(7) Reliability: 90% for 30 day mission
(8) Power Requirements: 6.7 Ah (60 dy)
D. Elements:

Eleme ts are shown on figure 4~3 and described in paragraphs 4-1
through 4-24.
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4-28 (U) Hand-Emplaced Low Power Non-Commandable Acoustic Sensor (HE LP NC AS)

A. Function:
Provide acoustic data.

B, General:
"A hand-emplaced, low power, non-commandable acoustic sensor intended to

operate in conjunction with a SCM by means of a wire link only. The sensor
will provide acoustic analog signal when triggered by an SCM.

C. Characteristics:

(1) Transducer: Ceramic Microphone

(2) Range: 200 - 500 M (Vehicle)
500 - 750 M (Aircraft)

(3) Size: 200 cubic inches
(4) Weight: 5 pounds

¢

(5) Reliability: 907 for 30 day mission

{6) Power Requirements: 6.0 Ah (60 dy)

D. Elements:
Elements are shown in figure 4-4 aud, except for the code setter/amplifier,

described in paragraphs 4-1 through 4-24. The code scetter/amplifier is unique
to this sensor. It provides the identification code and amplification of the
signal. The amplifier is small, rugged, and low power with a gain of 80 db
and a 20 - 2000 Hz bandwidth.
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! 4-29 (U) Hand-Emplaced High Power Non-Commandable Seismic Sensor (HE HP NC £S)

A. Functicn:
Detect or classify personnel, vehicles, and aircraft.

PRt A AR O it o AR e i s gt o o

B. General:
‘A hand-emplaced, high power, non-commandable seismic sensor that is
self-contained. Two versions include a detector only and a classifier. Either

version will comnunicate with the readout either directly (rf or wire link) or
through a relay.

.

C. Characteristics:

(1) Transducer: Seismic point

(2) Range: 10 - 50 M (Personnel)
90 -~ 250 M (Wheeled vehicle)
300 - 1000 M (Tracked vehicle)
70 - 200 M (Aircraft)

S T T

(3) Probability: Detection 85% Alrcraft
85 -~ 997 (Other)
Classification 65 - 85% (Personnel, wheeled

. vehicle, tracked vehicle,
aircraft)

(4) False Alarm Rate (per 24 hours):
Benign Noisy Stormy
1 200 10

(5) Size: 200 cubic inches
(6) Weight: 5 pounds
(7) Reliability: 90% for 30 day mission

(8) Power Requirements: 6.7 Ah (60 dy)

AT L R TS

D. Elemehts:

Elements are shown on figure 4-5 and described in paragrarn 4-1
through 4-24,

Y
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: 4-30 (U) Hand-Emplaced High Power Non-Commardable kagnetic Sensor(HE HP NC MS)

g A, Functior:

5 Detect or classify armed personrel or vehicles,

? B. Ceneral: :

: A hand-emplaced. high power, non-commandable magnetic sensor that is
self-contained. Twe versions include a detector only and a classifier. Either
version will communicaie with the creadout elther directly (rf or wire link)
or through a relay.

. D. Characteristics:

3 (1) Transducer: Magnetometer

gi ; (2) Range: 3 - 5 M (armed personnel)

- | 10 - 15 M (vehicle)

3 f (3) Probability: Letection 90 - 95% (all targets)

2o Classificatio1 - 95 ~ 95% (all targets)

c

3 1, (4) False Alarm Rate (per 24 hours):

E : Benign Noisy Stormy

ey 0.1 25 200

(5) Size: 200 cubic Zaches

(6) Weight: 5 pounds
(7) Reliability: 907% for 30 day mission

(8) Power Requirements: 6.7 Ah (60 dy)

% D. Elements:

L Elements are shown on figure 4-6 and described in paragraphs 4-1
i through 4-24.
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. 4-30 (U) Hand-Emplaced High Power Non-Commandable Magnetic Sensor(HE HP NC MS)

A. Function:
Detect or classify armed personnel or vehicles.

B. General: .
A hand-emplaced, high power, non-commandable magnetic sensor that is

Ll A T s SRR A e e i LS ) N
M T s BN P e T T T R
. o

E self-contained. Two versions include a detector only and a classifier. Either
: version will communicate with the readout either directly (rf or wire link)
: or through a relay.
E_ D. Characteristics:
; (1) Transducer: Magnetometer
-
N (2) Range: 3 - 5 M (armed personnel)

16 - 15 M (vehicle)

(3) Probability: Detection 90 - 95% (all targets)
Classification - 95 - 95% (all targets)

(4) False Alarm Rate (per 24 hours):
i Beniy Noisy Stormy
0.1 25 200

(5) Size: 200 cubic inches
(6) Weight: 5 pounds

(7) Reliability: 90Z for 30 day mission

(8) Power Requirements: 6.7 Ah (60 dy)

D. Elements:

E.ements are shown on figure 4-6 and described in paragraphs 4-1
through 4-24.
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R i' 4=31 (U) Hand-Emplaced Highk Power Non-Commandable Seismic-Magnetic-Acoustic :
- Sensor (HE HP NC S-M=AS) ;

A, Function:
Detect or classify personnel and vehicles.

B, General:

A hand-emplaced, high power, non-commandable combination sensor that

i is self-contained. This sensor has seismic, magnetic, and acoustic transducers
k. that can be used in any combination to classify the target. The sensor will
comnunicate with the readout either directly (rf or wire link) or through a
relay.

€. Characteristics:

(1) Transducer: Combination geophone, microphone, aund solenoid.

(2) Range: 3-5 M (Personnel)
10-15 M (Vehicles)

(3) Probability: Detection 85-99% (all targets)
Classification 65-85% (all targets)

L acd

(4) VYalse Alarm Rate (per 24 hours):
-~ Benign Noisy Stormy
. o1 15 60

e T T T

(5) Size: 200 cubic inches
(6) Weight: 5 pounds
(7) Reliability: 90% for 30 day mission

(8) Power Requirements: 15 Ah (60 dy)

D. Elements:
Elements are shown on figure 4-7 and described in paragraphs 4-1
through 4~24.
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4-32 (U) Hand-Emplaced High Power Commandable Acoustic Sensor (HE HP C AS)

S A AL Aok L e Sl
—~

A. Function:
Classify personnel, vehicles, and aircraft.

A e

T

B, (General:

A hand~emplaced, high power, commandable acoustic sensor that is
self-contained. This sensor is a classifier and will communicate with the

readout either directly (rf or wire link) or through a relay in either a
real time or non-real time mode.

C. Characteristics:

(1) Transducer: Ceramic Microphone

T Ty T ST BT

(2) Range: 200 - 500 M (Vehicle)
500 - 750 M (Aircraft)

9

(3) Probability: Classification 75 - 85% (all targets)

(4) False Alarm Rate (per 24 hours):
Benign Noisy Stormy

5 100 500
& (5) Size: 200 cubic inches
% (6) Weight: 5 pounds
& (7) Reliability: 90% for 30 day mission
é' (8) Power Requirements: 6.0 Ah (60 dy)

z D. Elements:

Elements are shown on figure 4-8 and described in paragraphs 4-1
through 4-24.
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¥ . 4~33 (U) Hand-Fmplaced High Power Commandable Seismic-Magnetic-Acoustic
Sensor (HE HP C S-M-AS)

A. Function:
1 Cl-ssify personnel, vehicles, and aircraft.

B. General:

A hand-emplaced, high power, commandable combination sensor that is
self-contained. This sensor has seismic, magnetic, and acoustic transducers
‘that can be used in any combination to classify a target. The sensor will
communicate with the readout either directly (rf or wire link) or through
a relay in either a real time or non-real time mode.

TR L T T

C. Characteristics:

(1) Transducer: combination geophone, microphone, and mg.

% (2) Range: 3 - 5 M (Personnel)
10 - 15 M (Vehicles)

o AT TR IR R T TR T
i . !

| (3) Probability: Classification 65 - 85% (all targets)

!

. : ]
k ‘ (4) PFalse Alarm Rate (per 24 hours): ;
Ry Benign Noisy Stormy !
X

oo .1 15 60

(5) Size: 200 cubic inches

g_ (6) Weight: 5 pounds

(7) Reliability: 907 for 30 day mission

(8) Power Requirements: 15 Ah (60 dy)

TR BT

D. Elements:
Elements are shown on figure 4-9 and described in paragraphs 4-1
through 4-24,

Mt Sl SR o T R,
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4-34 (U) Hand-Ewplaced High Power Commandable Infrared Sensor (HE HP C 1R3)

A, Function:
Detect personnel, vehicles, and boats.

B. General:

A hand-emplaced, high power, commandable infrared sensor that is

This sensor is a detector only capable of counting the
The sensor will comaunicate with the readout either
directly (rf or wire link) or through a relay 'in either a real time or

self-contained.
number of targets.

non-real time wode.

C. Characteristics:

(1)
(2)

(3)
4)

(5)
(6)
)
(8)

Transducers: Thermopile

Range: 50 - 100 M (Personnel)
50 - 250 M (Vehicles)

Probability: Detection 75 ~ 95% (all targets)
False Alarm Rate (per 24 hours):
Benign Noisy Stormy
20
Size: 200 cubic inches
Weight: 5 pounds
Reliability: 90% for 30 day mission

Power Requirements: 10 Ah (60 dy)

D. Elements:

Elements are shown on figure 4-10 and describe
through 4-24,

d in paragraphs 4~1
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{ 4-35 (U) Hand~Emplaced High Power Commandable Imaging Sensor (HE HP C IS)

A. Function:
Detects personnel, vehicles, and boais.

B. General:

A hand-emplaced, high power, commandable imaging sensor that is
self-contained. This sensor will provide a digitized analog signal on
command. The sensor will communicate with the readout either directly
(rf or wire link) or through a relay on command.

C. Characteristics:
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! (1) Transducer: Optical

(2) Range 200 - 1000M (all targets)

(3)' Probability: Detection 85 ~ 95% (all targets)
(4) False Alarm Rate: N/A

(5) Size: 100 cubic inches

T T O R TR AR T R R

P

(6) Weight: 10 pounds

X

B R B S i B
T A ) :

(7) Reliability: 90% for 30 day mission

(8) Power Requirements: 10 Ah (60 dy)

D. Elements:

Elements are shown on figure 4-11 and described in paragraphs 4-1
through 4-24.
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4~36 (U) Air-Emplaced High Puwer Non-Commandable Seismic Sensor (AE HP NC S¢)

Function:
Detect or classify personnel, vehicles, and aircraft.

GCeneral:
, An air dropped, high power non-commandable seismic sensor that is
self-containad. Two versions include a detector only and a classifier.

Either versicn will communicate with the readout either directly or
through a relay. )

Characteristics:

Rt od i S LR SRR A o 3

()]
@)

3

(4)

)
(6)
)
(8)

{ransducer: Seismic point

Range: 10 - 50 M {(Personnel)
90 ~ 250 M (Wheeled vehicle)
300 ~ 1000 M (Tracked vehicle)
70 - 200 1 (Aircraft)

Probabilicy: Detection 85% Aircraft
85 - 99% (Other)
Classification 65 — 85% (Personnel, wheeled
vehicle, tracked vehicle,
aircraft)

False Alarm Rate{per 24 hours):
Benign Noisy Stormy

1 200 100
Size: 200 cubic inches
Weight: 5 pounds
Reliability: 90% for 30 day mission

Power Requirements: 6.7 Ah (60 dy)

Elements:

Elements are shown on figure 4-12 and except for added information
following on the case, described in paragraphs 4-1 through 4-24. The case
provides shock as well as environmental protection for the sensor and is
aerodynamically designed to facilitate proper air emplacement. The case
and antenna are well camouflaged.

s
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i 4-37 (U) Adir-Emplaced High Power Non-Commandable Seismic~Acoustic
Sensor (AE HP NC S$-AS)

L. A. Function:
: Classify personnel, vehicles, and aircraft.

- B. General:

An air dropped, high power, non-coumandable seismic/aco.stic sensor
that is self-contained. This sensor is a classifier and will communicate
with the readout by means of an rf link either directly or through a
relay. ’

b T R A

C. Characteristics:

(1) Transducer: Geophone-ceraric microphone

(2) Range: 90

250 M (Wheeled vehicle)

300 - 500 M (Tracked vehicle)
70 - 200 M (Aircraft)
10 - 50 M (Personnel)

(3) Probability: Classification 65 - 852 (all targets)

(4) False Alarm Rate:
Benign Noisy Stormy
1 100 50

(5) Size: 200 cubic inches
(6) Weight: 5 pounds
(7) Reliability: 96X for 30 day mission

(8) Power Requirements: 10 Ah (60 dy)

N e —r— e

D. Elements:

Elements are shown on figure 4~13 and except for the added information
on the case (see para, 4-36 preceding), described in paragraphs 4-1
through 4-24.
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4~38 (V) Air-Emplaced High Power Commandable Acoustic Sensor (AE HP C AS)

A, Yunction:
Classify personnel, vehicles, and alrcraft.

: B. General: _
P . An air dropped, high power, commandable acoustic sensor that is
it self-contained. This sensor is a classifier and will communicate with

. the readout by means of an vf link either directly or through a relay
= in either a real time or non-real time mode.

3 €. Characteristics:

(1) Transducer: Ceramic microphone

(2) Range: 200 - 500 M (Vehicles)
500 - 750 M (Alrcraft)

{ (3) Probability of Classification: 75 - 83X (all targets)

(4) False Alarm:
Benign Noisy Stormy

5 100 500
;?i : (5) Size: 200 cubic inches
E (6) Weight: 5 pounds

3 (7) Reliability: 90% for 30 duy mission

E : (8) Power Requirements: 6.0 Ah (60 dy)

X

D. Elements:

Elements are shown on figure 4-14 and except for the added information

. on the case (see para. 4-36 preceding), described in paragraphs 4-1 through
4‘240 '
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4-39 (U) Ballistic-Emplaced High Power Non-Commandable Seismic Sensor
(BE HP NC SS)

!
g
o
i
{.
%

A. Function:
Classify personnel, vehicles, and aircraft.

B. General:

A ballistically-emplaced, high power, non-commandable seismic sensor
that is self-contained. This sensor is a classifier and will communicate
with the readout by means of an rf link either’ directly or through a relay.

TN R SRR A L TR TN T T T

C. Characteristics:

(1) Transducer: Geophone

(2) Range: 10 - 50 M (Personnel)

90 - 250 M (Wheeled vehicle)
300 ~ 1000 M (Tracked vehicle)
70 - 200 M (Aircraft)

I3
E
)
!.\
&
8
"
r
v
r,
5
i
'.
Ef
h

alrcraft)

|
g (3) Probability: Classification 65 - 85% (Personnel, wheel, track,

i (4) False Alarm Rate (per 24 hours): i

S Benign Noisy Stormy

; 1 200 100 ‘
é (5) Size: 200 cubic inches

%j (6) Weight: 5 pounds

, (7) Reliability: 90% for 30 day mission

é : (8) Power Requirements: 6.7 Ah (60 dy)

2 D. Elements:
. Elements are shown on figure 4-15 and, except for the added information !
' following on the case, described in paragraphs 4~1 through 4-24, The case
, houses and protects the electronics from the ballistic environment; it must
- conform to the vehicle shape and withstand high g forces.
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4-40 (U) Variable Resistance Line Sensor (VRLS)

A. Function:
Detect personnel and vehicles,

B. General:
A hand-emplaced, high power, non-commandable variable resistance line

sensor that is self-contalned.

C. Characteristics:

(1)
(2)
(3)
(4)

&)
(6)
N
(8)

Transducer: #32 wire
Range: 500 feet along the line
Probability: Detection - 90 - 95% (all targets)
False Alarm Rate:
Benign Noisy Stormy
0.1 2 5
Size: 200 cubic inches
Weight: 5 pounds
Reliability: 90% for a 30 day mission

Power Requirements: 5.0 Ah (60 dy)

D. Elements:

Elements are shown on figure 4-16 and described in paragraphs 4-1

through 4-24.
4

46

This sensor is a detector only and will
communicate with the readout either directly (rf or wire link) or through a relay.
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4-41 (V) Magnetic-Strain Line Semnsor .4-S LS)

A. Function:
To detect armed personnel and vehicles.

B. General:

A hand-ewmplaced, high power, non-commandable magnetic/strain line sensor,
that is self-contained. This sensor is a detector only and will communicate
with the readout either directly (rf or wire link) or through a relay.

C. Characteristics:

(1) Transducer: Combination strain and magnetic line sensors
(2) Range: 100 meters

(3) Probability: Detection 90 - 99% (211 targets)
Classification N/A

(4) False Alarm Rate:

Benign Noisy Stormy

1 10 200
(5) Size: 400 cubic inches
(6) Weight: 15 pounds
(7) Reliability: 90% for 30 day mission
(8) Power Requirements: 5.0 Ah (60 dy)
D. Elements:

Elements are showan on figure 4-17 and described in paragraphs 4-1
through 4-24.

48

Al A e = 4 m ———————



LT°T°T°T STI8-N

() /1~y @an31g

et

ISV

gLLLL

SJINOUH10313
SISSYHD

gLy

Ad3illiva

Sy
VANNILINY

CYAN NN}

AN

L4 N

B3LLIN

AN

“SNvHlL

Y3000N3

sLLLL

21901

H3INOILIGNOD

VEVviyy

HIONASNYYL

B

c At L

NOISiASY
iiva

v Lt <L

b

i B Biai ek s SRR | Bt e UK A B IR 1" St i Bt Tt el e N e

49

el A0

o

i

o

Sl NI e e sy

p
E

e R A AT ER TR

wale

.

P S TN M A e T o

Sty

oy

EPRIT R AR TR

PRIV RTINS 12 AR LA

TR




?..—
i
E

!

4-42 (U) Strain Line Sensor (SLS) !

A, Function:
Detect personnel and vehicles.

B. General:

A hand-emplaced, high power, non-commandable strain line sensor that
is self-contained. This sensor is a detector only and will communicate with
the readout either directly (rf or wire link) or through a relay.

C. Characteristics:

(1) Transuucer: Coaxial cable
(2) Range: 100 M (all targets)
(3) Probability: Detection 90 - 997 (all targets)
(4) PFalse Alarm Rate:
Benign Noisy Stormy
1 5 2F

(5) Size: 200 cubic inches

(6) Weight: 5 pounds

(7) Reliability: 90% for 30 day mission

(8) Power Requirements: 3.0 Ah (60 dy)
D. Elements:

Elements are shown on figure 4~18 and described in paragraphs 4-1
through 4'24 .
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CHAPTER 5 | (1))

DATA TRANSMISSION (U)

Paragraphs 5-1 and 5~2 are

%:; o included in a separate classified annex.
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53 (U) Sensor Control Module (SCM) (Fig. 5-1)

A. Function:

The Sensor Control Module is a hand-emplaced remote command and control
unit which recelves, processes, and retransmits activations from low power
sensors and which receives, decodes, and executes commands from the UCR/T
either directly or via a radic relay (RR).

B. General: .

The SCM receives activation (digital) data from associated minisensor
and commends from the readout site. Depending on the mode of operation, it
either stores activations or retransmits them in real time to the readout
site. In the non-real time (NRT) mode, activations are stored until readout
on command. Analog input signals intended for real time retransmission must
be inputted via the wire link. The only limitation is on real time relay of
analog data. The SCM can accept analog inputs for processing via the rf link
and can transmit analog data inputs received via the wire link. Processing
of low power semsor messages in the SCM includes classification and false
alarm reduction. Data storage capacity for the non-real time mode of
operation will vary from relatively simple "event counts," as used in the
SEAQT'S sensors, to time order recording of target classifications and
activations. The SCM will be a hand~emplaced item. The units will operate
on the ground or hanging from trees. Terminals for the wire link will accept
field wire. The wires need not be run from each sensor to the SCM but
rather from sensor to sensor. The SCM will have Securitv/Recovery anti-tamper
circuits to disable the transmitter if the control settings are changed
or 1f covers are removed while the power control switch is in the armed
position. The SCM will require the assignment of two operating frequencies:
one for the receive channel and one for the transmit channel. Channel
selection will be made by installing appropriate oscillator modules into
the receiver and transmitter and manually returning them to the proper
operating frequencies. The circuitry needed to provide fixed tuning will
consume 10 mw or less.

C. Characteristics:

(1) Size: 8" X 2-1/2" X 10-1/2"
(2) Volume: 210 in. cu,

(3) Weight: 7 lbs.

(4) Life: 60 days

(5) MTBF: 2000 hrs.
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: (6) Connectors & Controls:

(a) Antenna Connectors: Type N, female
(b) Wire Inputs: threaded wire clamps
(¢) Power Control Settings:
Off
On/Test
Ou/Arm
(d) Security recovery switches (2 required - 11 position)

Set, A, B, C, D, E, F, G, H, I, J

Set, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10

r._:-
g;r
:
E,.
:

(e) Channel Selection

10 substitution

AT

T vl i DA ML

(f) Relcy ID

D, Test Equipment:

(1) Equipument checkout:

E : (a) REMBASS message generator Special Purpose
ﬁ (b) Signal generator Marconi Instruments
E (c) Spectrum analyzer Hewlett Packzrd
¢ HP851 Display Section ;
E HP8551B RF Section !
(d) In-line watt meter Bird-type 43W/5C element
E (e) TFM/AM Modulation Meter Marconi Instruments TF2300
(f) Power Meter Hewlett Packard HP432A J
(2) Fanlt isolate to component: Same as (1) é

E. Receiver:

BT TR P £ 93 W

(1) Function:
; The SCM Receiver uses the plug-in local oscillator module to receive
the selected channel. It amplifies.signale received ou that channel to the

54
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desired level and demodulates the signals to recover the base band information.
A single unit will serve as both the command and data receiver. This same
receiver module is also used in the UCR and RR., The receiver is a low power
fm device employing limiter/discriminator demodulation. The separation of

the receiver and local oscillator module is to permit use of the same receiver
module in fixed-tuned and synthesizer—tuned applications. When used in the

SCM, the receiver squelch is hardwired open by the absence of the squelch
control as used on the UCR unit.

(2) Characteristics: :

Essential receiver parameters are listed in paragraph 5-2. The
receiver module will be a high performance, hybridized fm receiver with the
physical and electrical characteristics shown below:

(a) Size: 1" X 2-1/2" X 4" (Receiver module)

Mx1"x2" (Oscillator module)
(b) Power consumption:
Receiver Module 10 mw/35 mw
Oscillator module 10 mw
(c) Input voltage:
12V nominal (10 to 15V)

(3) Test Equipment:

(a) PFault isolate to a module:

Signal generator
Synchronizer

Oscilloscope, high frequency
Vacuum Tube Voltmeter

3 ft. coaxial cable (RG-59)
with type N, male connectors

Frequency counter

Hewlett Packard PH-608F
Hewlett Packard HP-87CHA
Tektronix Model 454A

Hewlett Packard H?-400H

Hewlett Packard HP-52466
w/HP-5253B Plug-in Unit

(b) Fault isolate to a component: Same as above
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F. Decoder:

(1) Function:

The receiver input is pure noise in the absence of a signal and is
a noisy, bi-phase coded (Manchester) word during signal presence. The decoder
accepts the receiver output (or wire input), determines when a signal 1is
present, aud regenerates a clean (non-noisy) waveform in NRZ format; it also
provides a synchronous clock output. The data inputted from the receiver is
in serial form and the output section of the decoder converts the data to a
parallel form and outputs it to the control logic.

(2) Characteristics:

The decoder will be used in the SCM, RR, and UCR as a command and
data decoder and, for reasons of flexibility, it will be broken into two
sections. The two-part fabrication allows decoding and the serial-to-parallel
conversion to be performed in diffe-ent locaticns. The major portion of the
decoder will be hybridized to meet component size and reliability requirements.
The total decoder will be mounted on one PC board measuring 3" X 4" and it
will require a +12 volt (nominal) supply (10-15V).

(3) Test Equipment:

(a) Fault isolate to module:

REMBASS message generator Special purpose

Signal generator Marconi. Instrument
TF 1066B/6

Oscilloscope Tektronic 453

VTVM Hewlett Packard
HP-400H

G. Signal Processor:
The signal processor accepts both analog and digital data as inputs

and, using appropriate algorithms, performs the processing required to
classify targets and/or to reduce false alarms.

H. Control Logic:

(1) Functior:

The control logic receives messages from the decoder and outputs
from the signal processor. It contains circuitry to interpret these inputs
and effect the required response from the SCM. - In the case of low power
sensor messages, the control logic stores the data or causes it to be
retrangsmitted. In the case of command messages, the control logic interprets
and executes the command. When messages are to be trausmitted, the control
logic switches the diplexer to transmit, calls up the encoder and transmitter,
and outputs the data being sent to the encoder. While certain functions
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performed by the control logic are common from component to component, many
functions are unique to the SCM.

(2) Characteristics:

Control logic will be hybridized for general application in REMBASS.
The circuits will require a nominal +12 volts for operation. Inputs and
outputs will be COS/MOS compatible logic levels; the Decoder will input
standard format REMBASS words and the signal processor will input classification
words and sensor I.D.

(3) Test Equipment:

(a) Fault isolate to module:

REMBASS message generator Special purpose

Signal generator Marconi Instruments
TF1066B/6

Oscilloscope Tektronic 453

VIVM Hewlett Packard HP-400H

I. Encoder:

(1) Function:

The encoder formats the messages to be transmitted and converts
the NRZ data to a bi-phase code. Transmitted information, such as gcensor ID,
event count, classification, status, is inputted from the control logic as an
NRZ coded word; the fixed information, such as the preamble, SCM ID, RR ID,
parity, is generated within the encoder. The encoder output is a bi-phase
coded standard REMBASS message and it is routed to either the transmitter or
wire module depending on the mode of operation. The encoder also contains
the switch which controls the dc power to the transmitter. This switch is
held closed by the encoder for the duration of an analog transmiscion.

(2) Characteristics:

The same encoder will be used at the SCM, RR, Sensors, aad UCR/T.
It will be a hybridized design requiring +12 volts for its operation. The
encoder circuitry will be approximately 5 cu.in.in size.

(3) Test Equipment: Same as Coutrol Logic (para. 5-3H).
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J. Wire Module:

(1) Function:
The wire module contains buffers and line drivers to permit sending
and receiving messages over field wire. Baseband messages from the UCR/T
are inputted into one set of terminals, are passed through a buffer and
. - level shifting section of the wire module, and are outputted to the decoder,
' Transmitted messages originate in the encoder and pass through line driver
sections of the wire module and then to the output line pair.
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L (2) Characteristics:

£ The wire module will be used in the SCM, and the UCR/T. The

- design will be a relatively simple hybrid design. The wire module will

fi operate from a nominal +12V battery without regulation. The design will

3 allow for 2000 feet of field wire and one UCR/T load on the driver section,
3 and 2000 feet of wire and a 16 low power sensor load on the low power

§ senscr input terminals., A single terminal pair will be used to transmit
data and receive commands from the readout site. To prevent ring-around,
the command data line from the wire module to the decoder will pass through
the control logic and will be shut off during transmission of messages.

(3) Test Equipment:

(a) Fault isolate to module:

Assorted cables and connectors

Audio oscillator Hewlett Packard HP200CD i
Oscilloscope Tektronic 452A
VIVM (or Vom) Hewlett Packard HP400H

(or a Simpson Vom)
é K. Transmitter:

; (1) Function:

4 Accepts the coded baseband signal from the encoder and converts
§ it to an FSK modulated signal at the desired rf operating frequency and
power level.

2 (2) Characteristics:

1 Essential parameters of the transmitter are listed in paragraph

i 5-2., The transmitter, like the receiver and decoder, is applicable to the

SCM, sensors, radio relay, and UCR/T and will be of modular construction.

The transmitter frequency will be selected by crystal plug-in. The transmitter
will cperate from +12V battery and will consume § watts of power when activaiod
and essentially no power when quiescent.

Y
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(3) Test Equipment:

(a) Fault isolate to module:

Assorted cables and connectors

Audio oscillator ' Hewlett Packard HP200A
Through line watt meter Bird, Type 43W/5C Element
Spectrum analyzer Hewlett fackard HP 851

Display Section
HP8551B rf Section

VITVM (or Vom) Hewlett Packard HP400H
{(or Simpson Vom)

L. Diplexer:

(1) Function:

To switch the antenna from the receiver to the transmitter during
transmission of messages. The control logic is the source of the switch
signal. The diplexer permits the use of one antenna for both the receiver
and transmitter and insures that the transmitter power does not damage the
receiver.

(2) Characteristics: '

The diplexer module will be used in the SCM, RR, sensors, and UCR/T.
It will have the following characteristics:

(a) Insertion Loss:

receiver - < 2,0 db

transmit - < 0.5 db
(b) Power handling capability - >5 watts
(¢) 1Isolation T to R - > 40 db

(d) Bandwidth - The diplexer will satisfy the above requirements
over the band from 138 to 154 MHz

(e) Power Drain:
receive - 0

transmit - < 200 mw
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(f) Size: (Estimated to be 5 cu. in)
(g) Operating Voltage - 12 VDC

(3) Test Equipment:

(a) Fault isolate to module:

Signal generator Hewlett Packard HP60SF
fower meter Hewlett Packard HP-432A
Vom or VIVM Simpson

Power supply Power Mate BP-18C-20

(0~20V; 0-1.0A)
Assorted cables and connectors
(b) fault isolate to component: N/A. Item is non-repairable.

M., Chassis Electronic, Battery, Case:

(1) PFunction:

The chassis electronics consists of the operating controls, power
conditioning circuits (power switch and regulator), security circuits, mouule in
interconnecting harnesses, etc. The functlon of the battery is to provide
power to operate all SCM modules; the battery voltage will be conditiomed by
one or more regulators to provide necessary stability as the load, temperature,

and battery conditons vary. The controls and security circuits were discussed
previously.

(2) Characteristics:

The battery will be a 12V Lithium unit. The battery configuration
is that of the BA-386 (PRC-25). The battery will be capable of supplyirg
an average power drain of 100 mw for 1400 hrs. (144 watt hrs), plus a peak
power of 6 watts for 100 ms at a 1% duty cycle (100 watt hrs.).
will be of injection molded plastic with two compartments:
battery and the other for the electronics.

The case
one for the
The electronics compartment

.will be sealed from the battery compartment to insure that the weather seal

is not compromised when changing batteries in the field. Once installed,
the SCM will become inoperative if either cover is removed without setting
the security recovery switches to the correct position. The security
circuits wili be wired "safe'" up to the time of deployment to avoid loss

of items during storage, checkout, and testing. The power conditioning
circuitry will contain an "end-of-battery-life" sensor to turn the SCM off
if the battery voltage gets too low for proper regulator action. This
circuit will remove power from all modules except for the security circuits.

The SCM will be operable upon replacement of the battery or if the battery
voltage rises above a preset threshold.
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(3) Test Equipment:

(a) Fault isolate to module and component:
Vom (or VIVM) Simpson

' Power Supply Power Mate BP-18C-20

Oscilloscope ) Tektronic 453A

N. Antenna:

(1) Function:

The antenna is an impedance matching device used between the
propagation media (air) and the rf electronics modules (receiver and
transmitter). It collects energy radiated by the minisensor or UCR/T (or RR)
and delivers this energy to the receiver; in the transmit mode it accepts

rf energy generated by the transmitter module and efficiently radiates
it toward the UCR (or RR).

(2) Characteristics:

The SCM antenna will be an electrically shortened, center driven,
half-wave dipole with the connector being mounted in such position that the
antenna can be rotated to allow SCM installation either on the ground or
strapped in a tree. The half-wave dipole pattern is relatively independent
of position in relation to the ground and this permits its use either in
trees or mounted directly on an SCM installed on the ground.

(3) Test Equipment:

Direct substitution of a good antenna is the preferred check if
antenna problems are suspected.

0. Receiver Oscillator Module:

(1) Function:

The receiver oscillator module generates the rf reference
signal used in the first mixer and, as such, determines the channel of
receiver operation. A separate receiver oscillator module is required for
each communication channel on which the SCM will operate.

(2) Characteristics:

The oscillator module will be a crystal controlled, fixed
frequency unit. The output frequency will be such that only the selected
channel will be received. The module will be capable of driving 0 dbm into
a 50 ohm load. It will operate from a regulated power supply at a nominal
output voltage of +9 volts and consume less than 10 mw of power. The rf

output connectcrs will be a miniature snap type. Module volume will be
less than 5 cu.in,
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| { (3) Test Equirment:

(a) Fault isolate to module:

Power meter Hewlett Packard HP-4324A

Frequency counter Hewlett Packard HP-5246L
S w/HP-5253B Plug-in

Vom ) Simpson

Spectrum analyzer Hewlett Packard HP-851

Display Scction and
HP~-8551B rf section

(b) Fault isolate to component: N/A. Hermetically sealed unit.

P, Transmitter Oscillator Module:

(1) Function:
The trsnsmitter oscillator module provides a stable reference
signal for use in generating the transmitter carrier frequency. A separate
wmodule is required for each REMBASS channel used.

v (2) Characteristics:
Oscillator output power will be 0 dbm into a 50 ohw load. Supply
voltage will be 9V with a +10% regulator. The rf output connector will be
a miniature snap type. DC power will be applied through the rf connector.
Module volume will be less than 5 cu.in. The oscillator ovtput frequency
will be in the range of 17.0 MHz to 19.5 MHz as required to give the correct
transmitter frequency after multiplication by a factor of e ht.

(3) Test Equipment:

(a) Fault isuvlate to module:

e i WY AR S R

Power meter Hewlett Packard HP-432A

Frequency counter Hewlett Packard HP-5246L
w/HP-5253B Plug-in

Vom Simpson

Spectrum analyzer Hewlett Packard

. HP-851 Display Unit
HP-8551B rf section

(b) Fault isolate to compcnent: N/A. Hermetically sealed unit.
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5-4 (U) Radio Relays

A. Funcuvion:

At the rf frequencies used in REMBASS, line-of-sight between receivers
and transmitters is essential for reliable data transmission. The sensors,

SCM's and readout sites are frequently placed in low areas, such as valleys,

and radio relays will be used to maintain line-of-sight. The relay is
placed on a high point which affords a line-of-sight to both the sensor
or SCM and the readout site (UCR) or another radio relay. The relay
receilve.,, amplifies, filters, and retvansmits sensor aund comma.d messages.

B. General:

From a functional viewpoint, there are two (2) types of relays used

ir. REMBASS: (1) Digital only, which will relay only digital type messages,

and (2) Digital/Analog relay, which will handle both digital and analog
signals., REMBASS relays include hand, air, and ballistically emplaced
; types. The digital radio relays are storec and forward devices; that is,
! they receive a message, reformat it, switch the diplexer to transmit, and
: retransmit the message. During the ‘ransmit period, no data can be
‘ received since the receiver 1s blocked by the diplexer. The analog is a

real time device which receives and transmits information simultaneously

f and, as a result, is somewhat more complex and expensive.

o C. Characteristics:

The characteristics of hand-emplaced, air-delivered, and ballistically
emplaced relays are quite different and are discussed in paragraph 5-5

through 5-9.

D. Test Equipment:

(1) Checkout:
(a) REMBASS message generator

(b) Signal generator

(c) Spectrum analyzer

(d) In-line power meter
(2) Faulr isolate to a module:
Same as above, plus:

Vom
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Special purpose

Marconi Instruments
TF1066B16

HP-851 Display section
HP-8551B rf section

- Bird type 43W/5C element

Simpson
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5-5 (U) Hand-Emplaced Digital Single Channel Radio Relay (HE D SC RR)
(Fig. 5-2)

A. Function:
Relay single channel digital data.

B. General:

Channel selection, both receive and transmit, is by plug-in local
oscillator modules. In addition to selecting channel frequencies, the user
must program the ID Code into the relay. Receive and transmit frequencies
must be identical since the relay is to serve as both a response and command
relay, i.e., it will operate as a half-duplex link,

C. Characteristics:

(1) Ssize: 8" X 10" X 3-1/2"

(2) Operating Controls & Connectors:

(0ff, test, arm)

I
; (a) Security recovery switches 2, 10-position
i
é (b) Channel selectors (itunable) 3, 10-position
o
R
J"i (c) Power 1, 3-position -

(d) Antenna connector Type N, Female
(3) Weight: 15 1bs,
. (4) Power (avg.): 50 rw
o (5) Power (peak): 6 watts (1% duty cycle)
D. Elements: _
Elements are shown on figure 5-2 and except for those described :n

subparagraphs E and F following, are described under the SCM (para. 5-3).

E. Control Logic:

(1) Function:

The relay control logic checks the messages received from the decoder
and reconstitutes and retransmits messages as required. If the relay ID
contained in the message matches that assigned to the receiving relay, the
control logic recognizes it as a message which it had previously transmitted
and therefore the message is not relayed again. If the address of the relay

is not contained in the message, it will be processed and retransmitted as
required.
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Figure 5-2 (U) HE D SC RR 1010301
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(2) Characteristics:
The control logic module will be used in all digital radio relays.
It will be designed to operate from a 12 volt battery (nominal) and will be

COS/M0S compatible logic. The module will be approximately 2 in. cu., and will

consume 2 mw of power,

(3) Test Equipment:

(a) Fault isolate to module:
REMBASS message generator Special purpose
Oscilloscope Tektronics 453A

RCA Master Voltohmyst
Wv-50

High impedence voltmeter

F. Chassis Electronics, Battery, Case:

(1) Function:

The chassis electronics consists of the operating controls, module
connectors, wiring harnesses, and security circuits sensors. The security
circuits sensors are discussed in Paragraph 5-3. The battery provides the
power required to operate all of the modules. Battery conditioning circuits
such as regulators and power switclies are also considered to be chassis
electronics. The battery output voltage will be conditioned by one or more
regulators to provide necessary circuit stabilities under varying loads,
temperatures, and battery conditions.

(2) Characteristics: See Paragraph 5-3.1

5-6 (U) Hand-Emplaced, Digital Multiple Channel Relay (HE D MC RR)

A. Function:

Fo_ many installations there is a requirement to relay data from sensor
strings operating on different frequencies. The multiple channel radio is
intended to satisfy this need.

B. General: _
. The multiple channel radio relay requirement will be satisfied through
the use of multiple HE D SC RR. The relays may be located within 10 feet of
each other without interference; each relay will operate as an independent

unit.
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5-7 (U) Hand-Emplaced Digital-Analog Single Channel Radio Relay (HE D-A SC RR)

A. Function:

To provide a capability for transmitting analog data, such as voice and
pictures, from sensors to a readout station in situations where line-of-sight
does not exist between them.

R PO S N RO R

TREATY N

B. General: ;
The difference between the digital and analog relay reiults from the real '
time transmission (i.e., simultaneous receive‘'and transmit) dictated by the type
of data being relayed. To provide the real time capability, the receiver and
transmitter must be isolated by more than the gain across the relay. Two band
pass filters, plus a duplexer provide this isolation. This permits the
: receiver and transmitter to share the same antenna on a real-time basis. The
g receive and transmit frequencies must be separated by at least 6 MHz to obtain
; the isolation in a reasonable size unit, To send commands, the D/A relay
operates like a digital-only relay, except that the transmit frequency must be
changed to provide reverse transmission.

At e

C. Characteristics:

(1) Size: 9" X 12" X 3-1/2" fixed tuned

fo o SENUS AV

I (2) Operating controls:

(a) Security recovery switches 2, 10-position

é (b) Power 1, 3-position (off, test, arm)

é (3) Antenna Connector: : Type N, female

g' (4) Veight: 20 1bs.

é (5) Power (average steadystate): 90 mw é
% (6) Power (peak): 6 watts (17% duty cycle)l i

TERNT

Elements are shown on figure 5-3 and, except for the control logic,
. described under the SCM (para. 5-3) and HE D SC RR (para. 5-4). The control
L logic in the HE D~A SC RR does not control a T/R switch. When an analog
4 message type is received the encoder gates the receiver output (analog signal)
into the transmitter for 10 seconds after transmission of the reformatted
digital portion of the message Las been completed. Sensor messages received
during the analog transmission interval are ignored by the RR.

D. Elements: ‘
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Figure 5-3 (U)

HE D~A SC RR 1.1.3.3
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5-8 (U) Air-Emplaced Digital Signal Channel Radio Relay (AE D SC RR)

A. Function:

To provide a capability for installing radio relays in inaccessable
locations.

B. General:

For the air-emplaced radio relay, fixed frequency operation will be
provided. The channel is selected by inserting a transmitter and receiver
oscillator module into the relay at time of issue. The primary difference

between the HE and AE Digital relay will be the case configuration and antenna
deployment, .

C. Characteristics:

(1) Size: 3" dia X 36" length
(2) Operating Controls:

(a) Power 1, 3~position switch

(b) Antenna Connector TNC, Female

(¢) Weight 15 1bs.

(d) Power Consumption 50 mw steadystate; 6 watts peak

(e) MTBF 2000 hrs.

D. Elements:

Elements are shown on figure 5-4 and, except for the antenna and case,
described under the SCM (para. 5-3) and HE D SC RR (para. 5-4). The antenna
will be collapsible and contain a self-erecting feature; the case electronics
will have circuits to sense that the relay has implanted correctly, then will
activate the electronics and the antenna erection mechanism. The antenna will

erect to a minimum height of 15 feet and will not be recoverable once it has
erected,
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5-9 (U) Ballistic-Emplaced Digital Single Channel Radio Relay (BE D SC RR)

A. TFunction:
The function of the ballistically emplaced relay is the same as other
relays. It will be emplaced with the aid of a large calibre artillery piece.

B. General:

The BE RR is identical with the AD RR except Zor a shorter package. The
package length reduction is achieved at the expense of shortening relay life
by eliminating a section of the battery, and by using a 1/4 wave whip antenna
which will erect on implant.
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5-10 (U) Universal Control Receiver (UCR) (See Figure 5-5)

TG, TSI,

A. Function:

The UCR is a small modular receiver unit which is used at all levels cof
deployment of the REMBASS for receiving messages from remote sensors or SCM's,
either directly or via a radio relay link. These messages may be responses to
target activations or responses to commands. The UCR receives the low level
rf input signals from an associated antenna and provides the necessary
amplification and demodulation to provide the baseband modulation signals as
serlal outputs to external displays or recorders,

AT

N T T T

B. General:

In the concept adopted for the REMBASS, the data receiving function and
display function are divided into separate hardware units. The receiver (UCR)
module will plug into any display device which gets its information via an rf
1 data link., The UCR does not have its own power source, neither does it have
an integral display. It gets its regulated DC power from the display unit
which it plugs into. The UCR can be plugged into a display unit containing
a battery, a digital decoder, a serial to parallel converteryand a light
matrix display. If the information to the display device is via a wire link,
the UCR 1s replaced by a wire module. The UCR may also operate with a graph

TR B ol R A A

g plotter or printer instead of the light display. Multi-channel operation

E . may also be provided with several UCR's in a single package containing a
¥ common power source.
b
* -
y : C. Characteristics: !
g Essential electrical parameters of the UCR are listed in paragraph 5-2. :
b (1) Size: 4" X 4" X 5"

; : (2) Weight: 1.5 1bs.

" .

) (3) Power: 110 mw @ 12 volts

: (4) Controls: 3, 10-position channel select switches and squelch !
3 control

; (5) Connector: ITT Cannon 13W3P or equivalent (all connections,

including antenna)

(6) MIBF: 3000 hrs.
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. D. Test Equipment:

Check Ouc:

Signal generator Hewlett Packard HP-608F

Oscilloscope Tektronic 452A

Power supply (0-20V; 0-1.04) Power Mate BP-18C-20

Synchronizer - Hewlett Packard HP-8708A
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Frequency counter Hewlett Packard HP-52466

w/HP-52520 Plug-in ‘
E. Receiver:

The UCR receiver module is identical to the SCM veceiver module (para.

5-3), with the exception that the squelch level will be adjustable from the
front panel.

F. Synthesizer:

(1) Fuaction: . |

The synthesizer module provides a convenient means for easilly X
selecting any one of the 600 REMBASS channels on which the UCR will operate.
. This selection capability is provided by the rotary switches on the front
: panel of the UCR. The switches are set to the desired channel number and the
synthesizer will then provide the required local oscillator output frequency
to permit the receiver module to receive the channel indicated on the front
panel switches. An output voltage level will also be provided (which is
related to the channel number) to the receiver module which is used to change

the center frequency of an rf preselector in the front end of the receiver
module,

L et o E i

4 : (2) Characteristics:

The synthesizer and receiver modules are designed to be physically

3 ' and electrically connected together to form an integral unit. When inserted

3 into the case, the modular UCR is formed. The input and output signal
characteristics of the UCR are given in paragraph 5-2. The synthesizer will
consume approximately 50 mw of power from a regulated power source in the

- unit into which the UCR is plugged. It will be assembled from integrated

civcuits, insofar as possible, to reduce size and improve reliability.
3 Characteristics are as follows:

e e s 1 . st g+ oo e P i P =

(a) RF output:

o= G e T

frequency - (Channel frequency - 1F)

Lty ol

level - (O dbm into 50 ohms)
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~mounting the unit into a display or other output device with which it is

(b) Filter Tuning Voltage (DC level as required).

(c) Size: Approx. 1-1/2" X 2-1/2" X 4"

(d) Weight: Less than 12 oz.

{e) Connectors: RF - Sealectro 51-045-0000 or equivalent

(f) Connectors: DC - Miniature pressure type.

(3) Test Equipment:

(a) Fault isolate to a module:

High impedance voltmeter HP~400H, Hewlett Packard
RCA Master Voltohmyst
WV-510A

Spectrum analyzer Hewlett Packard HP-851
Display w/HP~8551B RF
Section

Power neter HP~432A

Assorted cables and connectors

Power supply: (0-20V; 0-1.0A)Power Mate, BP-18C-20

(b) Fault isolate to component:

L

Same z3 above, plus:

Oscilloscope (high frequency) Tektronic 454A
G. Case:

(1) Function:

To house, hold, contain, support, and protect the receiver and
synthesizer modules and the operating controls and to offer a means for

¢ lrtacel L i S S Wb

{
to be used.

(2) Characteristies:

The case will be a front panel attached to an open frame with 3
provisions for attaching the synthesizer and receiver modules. The receiver '
module will connect directly to the synthesizer, A connector mounted on the
rear of the frame permits interconnection of rhe UCR t¢ the display, etc.

The front panel will extend 3/8 of an inch on all sices beyond the synthesizer
module to act as a mounting flange, and this flange w'll be provided with an
environmental gasket to provide a seal between the UCR and the receptacle in
the display unit. A squelch coatrol and the channel salection switches will

be mounted onto the fron* panel. A handle and locking screws will also be
provided on this panel.
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The UCR will be connected to its antenna through a type N, Female
connector which will be located on the display unit. The antenna may be
remotely located (up to 100 feet) by use of a coaxial cable. In most

| installations the antenna will be a ground plene whip (&Aor 5/8A)

| mounted on a 30 foot mast. In portable displays (LLRP), a short whip can

| be mounted dir.ctly to the receiver antenna connector or on a short mast

} (10 feet). ‘he antenna installation kit will include a mast-mounted

| preamp and a multicoupler, allowing up to eight receivers to share a common
| antenna. In this case, several UCR units would be mounted in a case with
|
|
\
|

‘ H. Antenna:
i

tue multicoupler.
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5-11 (U) Universal Control Transmitter (UCR/T)

A, Function:

The UCR/T is the equipment component of the REMBASS which provides a
capability for sending command messages to sensors, SCM's, or radio repeaters
in the relay links. A single UCR/T is sufficilent to provide this capability
at most sensor readout sites., The unit includes a digital synthesizer for
selection of any of the channels on which commandable devices may operate. It
also contains an encoder for formatting the command data word with the address
of the device being commanded and the code of the command being sent. Manual
selection of the addregs and command is by switches on the front panel of the
UCR/T. Provisions are also made for selecting these items remotely by external :
logic iuput lines. :

B. General:

A functional diagram of the UCR/T is given in Figure 5-6. The UCR/T, like :
the UCR, 1is generally used in conjunction with an external display or readout _ ;
unit, and the UCR/T will be designed as a modular attachment to these units.
In this configuration, dc power would be supplied by the unit to which it is
attached. The UCR/T capability may also be required in a portable configuration.
The UCR/T moJdule would then be packaged in a case containing a UCR and
battery. Two modes of operation are possible with the UCR/T. In the manual %
mode, the operator selects the command code, the address, and the operating
channel of the item being commanded. By manually pressing a ''send" button,
the command is formatted by the encoder and transmitted to the item., The
response to che command is received within a very short time by the associated
UCR. An automatic mode is also provided for u-o when the UCR/T is installed
at a SRU where a central processing unit (CPU) is used. In this mode, the
UCR/T is under control of the CPU which provides the desired command, address,
etc., to the UCR/T as logic inrut signals., The CPU also controls the
activation of the UCR/T to send the command. Sequential polling of maiy 3
sensors by the CPU is also possible in this mode.

C. Characteris*ics:
Essential data link parameters are listed in paragraph 5-2, Additional g
characteristics of the UCR/T are:

(1) Power Requirements: +12V dc; average power drain
100 mw; Peak power during
transmit, 7 watts.

(2) 8ize:

(a) UCR/T Module, alone 9" X 4" X 3" (without case
or battery) -

(b) Portable UCR/T, with
case and battary only : 9-1/2" X 4-1/2" X 6"

[P T S
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Figure 5-6 (U) UCR/T 1.1.5

ANTENNA

V 1156 MANUAL SWITCH INPUTS
1
|
|

SWITCH CONTROL CPU
TO RECEIVER ¢ DIPLEXER < GNAL LOGIC 44— INPUTS
1.15.4 1165
RR
. TRANSMITTER i !
1.1.5.1
ENCODEK
1.1.5.2

|
— |
SYNTHESIZER FREQUENCY SET ‘
1153 DATA l
8
BATTERY CASE ;
1.1.5.7 1.1.5.8 |
|
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(3)
1))

4)

(6)

Number of channels

Channel selection

Power connector

Controls

(a) Channel select:

(b) Mode:

(c) Message (Digs Switches):

(d) Power switch:

D. Test Fquipment:

)

(2)

Checkout:

(a) Power supply (0-20V; 0-1.0A)

(b) 1Inline power meter
Fault isolate to component:
(a) Vom

(b) Spectrum analyzer

(¢) Frequency counter

(d) Inline power meter

(e) REMBASS message generatoc

E. Transmitter:
The transmitter module used in thz UCK/T is identical with the module used
in the SCM (para. 5-3), except that oniy an FSK moduletor is used.

¥, Encoder:
The encoder module used in the UCR/T 1s identfcal with the module used in

79
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Synthesizer - Manually or
automatically

ITT Cannon 13W3P or

equivalent (all connectors
including antenna)

3, 10-position switche-

2-p sition (manual/sutomatic)
31D

2 Field or Group

2 Command

3 position - off, on, test.

Power Mate BP-18C~20

Bird

Simpson
Hewlett Packard

Hewlett Packard HP-S5246L
w/HP-5253B Plug-in

Bird

Special purpose

*
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G. Synthesizer:

Form, fit, and function of the UCR/T synthesizer is identical with the
module used in the UCR with one exception (para. 5-9). The output frequency
of the transmitter synthesizer will be the frequency associated with the
selected channel number, except for tolerances; whereas, with the UCR, the
synthesizer output frequency will be offset from this frequency by an amount
equal to the UCR if frequency.

H. Diplexer:
The diplexer module is identical to the module used in the SCM (vara. 5-2).

I. Control Logic:

(1) Function:

The control logic module, with inputs from the external CPU or associ-
ated manual switches, directs the sending of a command from the UCR/T. These
address channel number and command inputs are converted to logic level signals
in the control logic and are outputted on parallel lines to the encoder and
synthesizer. When the signal to transmit the command is given, the encoder
outputs a pulse to activate the encoder. It also provides a switching signal
to the T/R switch, as required, to switch the antenna from the receive to the
transmit mode. The control logic provides a lock~out to the CPU to control
the rate of command inputs from the processor., No lock-out is required in
the manual mode as the operator will determine when a new command may be sent.

(2) Chara-teristics:

The control logic will be a hybrid plug-in module 2" 2" X 1/2".
Inputs will be COS/MOS compatible and the device will operate on 12 volts
dc¢ (nominal).

(3) Test Equipment:

(a) Fault isolate to module:

REMBASS message generator Special purpose
Oscilloscope Tektronics 453A
High impedance voltmeter RCA Master Voltohmyst
WV-510A
Power supply (0-20V; 0-1.0A) Power Matc
(b) Fault isolate to component: N/A: Hybrid unit

non-repairable.
J. Antenna:

The antennas used with the UCR/T are identical to those used with the
UCR (para. 5-9).
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K. Battery and Case:

(1) Function:
The battery provides power to the UCR/T circuits when the UCR/T is

used as a portable self-supporting component. The battery is identical with
that used in the SCM. The case houses the UCR/T and UCR when used as a portable
unit. For operation with the SRU as a plug-in module, the UCR/T is removed

from the case.

{(2) General:
The case will be fabricated in two compartments; one for the battery

section and the other for the electronics. All connections to the UCR/T
Module will be made by a mating connector on the rear of the UCR/T Module. The
front section of the case will have provis’ons for attaching the antenna, Type

N, Female Connector.
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" will be emplaced in planned fire zones and will operate in real time. A few

Y

CHAPTER 6 (U)

SENSOR REPORTING UNIT (SRU) (U)

6-1 (U) Introduction

The REMBASS sensor reporting unit (SRU) consists of a number of data
processing and display components, These components are configured in
various groupings to provide the sensor reporting function at different
organizational levels. Paragraphs 6-2 through 6-7 describe the SRU
configurations. Paragraphs 6-8 through 6-14 describe each SRU component
in detail. Table 6-1 summarizes the usage of components for each
configuration,

6-2 (U) Long Range Reconnaissance Patrol (LRRP) SRU (Fig. 6-1)

The LRRP SRU will consist of an Interface Box and two (2) Event
Recorders. Up to forty (40) Sensors will be monitored by this system,
with a few commandable into and out of non-real time operation and some
commandable into and out of audio mode operation.

6-3 (U) Armored Cavalry Squadron (ACS) SRU (Fig. 6-2)

The ACS SRU will consist of a Central Processing Unit, a Spectal
Display, a Page Printer, a Control Panel, five (5) Recorders, and two (2)
Map Situwation Displays. This SRU will monitor up to 250 sensors, including
commandable non-real time and audio mode sensors.

6-4 (U, Battalion (BN) SRU (Fig. 6~3)
The Battalion SRU consists of an Interface Box, a Spectral Display, an
Image Receiver Display, and two (2) Recorders. In this configuration, 100

sensors can be monitorcd, including imaging sensors and sensors operating
in non-real time and audio mode.

6-5 (U) Artillery Battalion (ARTY BN) SRU (Fig. 6-4)
The ARTY BN will maintain a deployment capabillity of 35 sensors which

of these sensors will be audio types, and will transmit on command for prrp. ces
of target classification. The ARTY BN SRU will consist of an Interface Box,
a Recorder, and a Digital Display.
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Table 6-1 (U) SRU Components

SRU ARTY
COMP LRRP | ACS BN BN BDE DIV
INTERFACE

BOX 1 1 1
cPU 1 1 1
RECORDER 2 5 2 1 3 5
SPECTRAL

DISPLAY 1 1 1 1
MAP

DISPLAY 2 2 2
PAGE

PRINTER 1 1 1
IMAGE

DISPLAY 1 1 1
DIGITAL

DISPLAY 1
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UcT

INTERFACE
BOX

1.1.6.1.1

EVENT
RECORDER

1.1.6.1.2

Figure 6-1 (U) LRRp SRU 1.1.6.1
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86

C

-

. e,




e R TR T YT LT Yo T——
N P TEIPT VT 7 B0 BESmi 4 T 1 T R T T T L TR T T T o ()

i
|
i
]
g

1 . 6-6 (U) Brigade (BDE) SRU (Fig. 6-5)

: The BDE SRU will accept sensor reports from real-time, non-real-time, ;

E' audio, and Image sensors. Deployment capability of this system will be up *
to 150 sensors. The BDE SRU will include a Central Processing Unit, a Spectal

Display, a Page Printer, a Control Panel, an Image Recelver Dicplay, two (2)

Map Sitnation Displays, and three (3) Recorders.

6-7 (U) Division (DIV) SRU (Fig. 6-6)

AT, B

=T

Tha DIV SRU will maintain a capability to deploy 250 sensors. Types of . .
sensors will consist of real time, non-real time audio, and image. Some of f ’
these sensors will be commandable. The DIV SRU will include a Central Processing
Unit, a Spectral Display, a Page Printer, a Control Panel, an Image Receiver
Display, two (2) Map Situation Displays , and five (5) Recorders.

AT
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Figure 6-5 (U)
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6-8 (U) Interface Box (Fig. 6-7)

i A. Function:
' The 1nterface Box provides the necessary data formatting to allow the
recording of data from two (2) UCR's on one event recorder. It can also

display target classifications and transmit commands through a UCR/T to
comnandable sensors. ’

B. General:

R sttt o gt e A

(1) Signals representing sensor activations and target classifications
! are received from a UCR in serial form.

(2) These signals are convarted into parallel form for use by the
processor module,

3 ; (3) The processor electronically patches this data to activate the
! ; desired pen on the event recorder.

! { (4) This patching scheme is reprogrammable.

B ]

(5) Target classification is displayed on a three (3) digit LED
display.

. (6) Transmit coumands from CPU memory are made to commandable sensors
th=ough the UCR/T.

C. Characteristics:

(1) Dimensions: S"WX7MLXS8"D

(2) Weight: 10 1bs.

- (3) Power requirements: 3 watts (standby)

D. Test Equipment:

The unit will perform self-test routines which will exercise the displays
and allow the operator to determine component operation.

k E. Random Access Memory (RAM, Module:

7
D AR N IV | - S AU £ AN S e i

i (1) Function:

3 The RAM is used as storage for sensor, SCM, and Relay administrative
data. Storage will also be maintained for data such as weather and soil
conditions, position of base s*tations, return fire data. The processor uses this

as a temporary store during calculations and as storage for the calculated
results.

90

il L it mdeiai i

[CN




TR L PR PP PIRE TSy T o ST R T

P < B s ST TR B R B I
WL T AT DR TN TR TR e Ty

T ]

) m.

! T°X°9°T°T xofg @orjaazul (N1) (-9 2an8tg “ Lh

. ZUX9oLL TUX91LL oUXoLL |1 B

ot I

! 170A m

. S+ '+ woy 4 119A 6° .

, Alddns Alddns B

“ H3MOg H3IMOd M

| F ITXoL :

‘

| M

. (WvY) m

8 $39018 3

w._ w Y OL AtiOWaw “
u

| | .,A

w |

- m

¥ TIXOLL EiXo ol SLXOLL * 1

“ ¢ ) ?

"“ - 190 HON . R

_ 37INGOW K 37naow b JB— LNdNI ;

H3AING ¥0SS3904d ¥3IAI323Y !

¥aquooay € 4 ¥on _

IN3A3 1

m

FIXo11 (

13Nvd AVIdsia

| 1041NOJ ER ;

1 N

J . s1uvd SISSYHD

. 892¢ |
-
.




~ s

(2) Characteristics:

f (a) Size: 5 X 7 X 3/4 ipches
| _ (b) Weight: 0.5 lbs. each

(c¢) Power:

0 Standby: 0.9 Watts

Memory access: 1.8 Watts

(3) Test Equipment:

(a) Fault isolate to module:
_ Tne operator will utilize a self-test program siored in ROM to
determine that an RAM card is faulty and to replace a faulty card with a good
one,

{b) Fault isolate to part:

After verifying the proper working order of the CPU, CRT
display and printer, a special program on an ROM card will be used with a
Multimeter (vol., ohm meter) and schematics so that a technician can determine :
which part is faulty and replace it with a good part. :

Bt o A S TI L a1 o Wbt/ G ra W M & Rt 4 & e ms i = am

F. Read Only Memory (ROM) Module (oi.e each):

: (1) Function:
Provides permanent storage of programs to implement the data
formatting and patching of receiver inputs to tha recorder.

?i (2) Characteristics:

1 (a) Size: 5 X 7 X 3/4 inches
(b) Weight: 9.5 1bs.

y (c) Power:

Standby: negligible
Memory access: 0.6 Watts

(3) Test Equipment:

(a) Fault isolate to module: .
After testing the other system components using the self-test
programs, a suspected faulty ROM card is replaced with a good ROM card.
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(b) Fault isolate to part:

With a CPU known to be in good working order, a special purpose

ROM card is used in the system to check out a faulty ROM card replaced into the
CPU. By observing the computer readout, a technician can determine which part

is faulty.

G. Processor Module (one each):

(1) Function: )
Controls all data processing within the Interface Box under the
control of ROM stored programs. ’

(2) Characterilstics:

(a) Size: 5 X 7 X 3/4 inches
(b) Weight: 0.5 1bs.
{¢)} Power: 0.6 Watts

(3) Test Equipment:

(a) Fault isolate to module:
A self-test program will be utilized by the techniciar to
determine the faulty card, which will be replaced.

(b) Fault isolate to prart:

With a CPU previously checked and in good working condition,
a faulty card is placed intz 2n Extender cird which is inserted into the
proper CPU card position. With the aid of a Dual Bzam Oscilloscope and
Multimeter, the faulty part is found and replaced.

H. Driver Mcdule:

(1) Function:

This contains the circuitry necessary {or the CPU to communicate
with the recorder, map display, and the TCT devices. The aigital codes from
the Driver will connect the CPU to a selected device and will send digital
information to the device, to which that device will respond. Therefore, in
tihre case where the map display is selected, the proper lights will flash
corresponding to those devices selected by the CPU.
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(2) Characteristics:

(a) Size: 5 X 7 X 3/4 inches

(b) Weight: 0.5 lbs.

M M AL ST Lt AL s adaidtt, B

{(c) Power:
Standby: negligible-
Cperating: 1.25 Watts for 2 m sec. per activation :

(3) Test Equipment:
Same as processor module (para. 6-8 G.(3)).

I. Recelver Input Module:

(1) Function:

Receives the serial messages from the UCR and converts them to a
parallel format which is stored until the processsr is ready. This data is
then retrieved by the CPU and processed.

oy R R T RV s T T T TR e T

(2) Characteristics:

{a) Size: 5 X 7 X 3/4 inches

(b) Weight: 0.5 1bs. each (1.0 1b. total) 1
(c) Power: negligible

(3) Test Equipment:

(a) Fault isolate o module:

Checkout of this module will be done by using a UCR simulator.
Output of the CPU will be compared with those inputs set into the simulator
and, if a malfunction occurs, the module will be replaced.

(b) Fault isolate to part:

Using an Extender card, a Dual Beam Oscilloscope, a Multimeter,
a UCR Simulator, Displays, and & CrU known to be in working order, a technician
will plug a faulty module into the equipment thru the extender card. Using the
above test equipment, the technician will trace signals and voltages until the
fault 1s located, and will replace the part.
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J. Power Supply, minus 9 volts:

(1) Function: .
Provides voltage to the processor chip logic circuitry with the |
required regulation,

(2) Characteristics:

i (a) Size: 3 X 3 X 2 inches
: (b) Weight: 1 1b.

(c) Power: Dependent on logic circuit chain

(d) Efficlency: At least 80%

(3) Test Equipment:

(a) Fault isolate to module:
A nmultimeter will be used to verify that this module is in
proper working condition. {

T

(b) Fault isolate to part:

Utilizing a multimeter, dual beam oscilloscope and a 28 volt !
power supply, a technician will connect the 28 volt power supply to thc module
input. The module fault will be found using signal tracing and the bad part
will be replaced. .

P

AR SN ek el e A N e

k . K. Power Supply; plus 3 volts and plus 5 volts:

(1) Function:
(a) This supply will be used to power the random access
3 memory. Power will be conserved by having the +3 volts on standby and will
3 be used only by the memory chip being selected.

(b) This supply is also used to power the other logic circuits
of the CPU. '

(2) Characteristics:

(a) Size: 5 X7 X 1.5 inches

T TR T Y N T T
e s

5' _ (b) Weight: 1 1b. : {

i f (c) Power: 6 Watts .

(d) Efficiency: 90%
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. (3) Test Equipment:
\ Same as minus 9 volt power supply (para. 6-8 J.(3)).

L. Chassis Parts (includes case and LED Display) (one each):

(1) Function:

(a) Provides input and output connections to unit and front

s panel controls to include: power ON/OFF switch, programming switches,
E brightness and ON/OFF control, fuse plus sparsd. :
b {(b) Provides a twelve (12) digit readout for programming the
A electronic patching for displaying target coordinates, and target classification.
[
E (2) Characteristics:
a ensions se):

[ (a) Dimensi (Case): 5" X 7" X 8"
R (b) Weight: 6.5 lbs.
E ; (c) Power requirements: 4.2 Watts

L (6 digits energilzed); zero standby
b .
EV ! (3) Test Equipment:
) :
E - (a) Multimeter, field standard, for checking wiring and
4 connectors.
f (b) Oscilloscope to check for errors in timing or control
L _ wave forms,

b T AW W et 2 e e
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6-9 (U) Central Processing Unit (CPU) (Fig. 6-8)

' A. Function:

; The CPU is the prime operational control, interface, storage facility,
and computational device. The CPU is used in the ACS, BDE, and DIV SRU
configurations. From the CPU Control Panel (Keyboard), all data pertzining
to administration functions of the Sensors, SCM's,and Relays are input and

: used by the various computational programs for reference. Operational

t control is maintained over the Recorders, Situation Map Display, Image ,

[ Receiver Display, Printex, UCR/T thru special programming instructionms. !

| All incoming signal data is processed automatically and is output to the

appropriate display device &as per instruction already input by the operator.

Computations consist of: locating and classifying targets; calculating

proper artillery firing time to fire on a located target; performing

record-keeping functions of sensors, SCM's, and Relays operational life

(battery life).

e b B ARG L e 4

B. General:

The CPU consists of a special purpose computational device. Processing
is performed by digital techniques with incoming and outgoing data in digital
format. Signal sensor data from the UCR's is input to the CPU in serial
format and converted to parallel format for processing by the CPU. Specific

E : sensor processing consists of the classification of an event into the
] categories: a) None, b) Personnel, c¢) Vehicles, d) Tracked Vehicles,
T e) Wheeled Vehicles, £) Indirect fire weapons, g) Helicopters, h) Trainms.

This data 1s converted to a digital format for presentation to the different
displays as commanded by the operator.

i C. Characteristics:

(1) Volume: 0.75 cu. ft.
3 (2) Weight: 30 1bs.
] (3) Power: 10 Watts

D. Test Equipment:

(1) Check out equipment:

g The CPU will contain diagnostic programs which will be used to verify
proper operation of all components. Outputs from the CPU will be used by the
operator as a match for the expected outputs.

(2) Fault isolate to component: :

The operator will use a different diagnostic program to isolate a
problem which shows up in (1) above. The faulty component will then be
replaced with a properly operating component,
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E. Control Panel:

(1) PFunction:

All the main operator functions are done thru this Keyboard. The
cperator can enter data into the CPU, rcquest stored data to be output “rom

the CPU, command the processor to perform computations, and initiate commands
to the sensors, SCM's, relays, or UCR/T.

(2) Characteristics:

(a) Size: trapezoidal 12 W X 6 D X 6 H X 2 i inches
(b) Weight: £ 1bs.
(¢) Power: 0.25 Watts

(3) Test Equipment:

(a) Fault isolate to module:

A storage oscilloscope will be used by a technician to
determine that this module is in proper operation.

(b) Fault isclate to part:

Using a storage oscilloscope and multimeter with schematics,
waveform guides, and voltage references, a technician will find a faulty part
thru signal tracing techniques and will replace the part.

F. Chassis:

(1) Function:

(a) The Chassis provides mounting for all the input/output

connecturs. Connectors for power input, UCR/T, keyboard, displays, etc. will
be made thru this equipment.

(b) A1l front panel controls such as ON/OFF switch, special
CPU input switches will be provided.

(2) Characteristics:

(a) Size: 11 X 8 X 14 inches (approx.)
(L) Weight: 15 1lbs.

{c) Power: none



(3) Test Equipment:

(a} Fault isolate to module:

The chassis 1s used to interface to other modules, therefore a
fault in the chasiis will be found in isolating the faults of other modules.

(b) Fault isolate to part:

Using an oscilloscepe and multimeter, a techniclan will isolate
the faulty part and make the necessary repair.

G. Operator Display:

e e e o e TR A T T TS :‘ﬂ-—\-*'-“ﬂ"“"i"f"'?""’""!
Y
i
i J
i
)
|
S

(}) Function: j

The operator display provides a temporary display of transitory l
alphanumeric information such as data being entered by the operator.

(2) Characteristics:

v e

(a) Size: 12"WX1"HZX1"D

(b) Weight: 1 Ib.

- ———.

(¢) Power requirements: 18 Watts (max.)

O i Gk

! _ (3) Test Equipment:
K None required,

H. Other:

Other modules in the CPU are identical with those in the interface box
(para. 6-8).

P




6-10 (U) Recorder (Fig. 6-9)

A. Function:

The Recorder serves as the primary record of sensor activation providing
4 a long term record of activity. It also acts as a target classification aid.

B. General:

Signals representing sensor activation and target classification are
received from the CPU in binary form. Sensor activation input signals consist
of ten (10) bits of parallel data: six (6) bits represent the pen to be
activated; three (3) bits represent the rec~vler select; one (1) Vit represents
b data present. Classification input signals cousist of four (4) bits of ;
E parallel data. Two event marks are printed on a strip chart to indicate sensor
; activation. Coded event marks on the strip chart indicate target classification
E information. Time is printed on the strip chart at intervals of several

minutes. A total of sixty-four (64) pens provide sensor activation presentation.
i A loudspeaker and headphones are provided for listening to acoustic data.

T

C. Characteristics:

(1) Dimensions: 12 X 12 X 6 inches

(2) Volume: 0.5 cu. ft.

(3) Weight: 27.5 1bs.

e e e

D. Test Equipment:
The CPU will genarate test inputs. The operator will observe the
resultar.t recorder output to determine equipment operation. The operator,

vtilizing BITE and observing the resultant output, will determine component
operation.

E. Decode- and BITE:

(1) Function:

The Decoder and BITE module decodes inputs to select the pen to be

activated and the classification symbol te be printed. It generates signals
for the self-test check.

(2) Characteristics:

ag_ (a) Dimensions: 5 X 7 X 3/4 inches

e e e T A s A —————
.

- 1

k)

(b) Weight: 0.5 ibs, ,:
(c) Power: negligible 2
i

1
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L, L (3) Test Equipment:

(a) Fault isolate to a module:

B To isolate a fault to a module, a general purpose Dual Beam

i Oscilloscope and Multimeter (volt-ohm meter) will be utilized. Test signals
" generated by the BITE will be traced, utilizing test points provided on each
module. A faulty module will be replaced with a new module.

(b) Fault isolate to a part:

To vepair a faulty module, the ‘same test equipment as in (a)
above will be used. Thru the use of schematics, waveform guides, and voltage
references, an electronic technician will isolate and replace a faulty part.

F. Pen Driver:

(1) Function:

The decoded signals from the Decoder and BITE are converted into
signals of 20 milliseconds duration, with sufficient power so the proper
coded event marks are printed.

2
'
k
rf-':
3
¥
b
2%
v
K
g

(2) Characteristics:

(a) Dimensions: 5 X 7 X 3/4 inches

(b) Weight: 0.5 Ibs. : ‘

(c) Power:

- Standby - negligible

%4 Operating - 6 Watts per pen for 20 ms.
A .

-

(3) Test Equipment:
; Same as Decoder and BITE (para. 6-9 E. (3)).

G. Motor Drive and Power Supply:

(1) Function:

ﬁ (a) The Power Supply provides a regulated power for the
: dizital circultry and the writing current to the sixty-four (64) pens.

(b) Motor Drive circuit is required as an interface for the
paper drive motor to maintain the paper speed to within 1Z%.
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‘ (2) Characferistics:

(a) Dimensions: 5 X 7 X 1-1/2 inches
- (b) Weight: 1 pound

) (c) Power: 2 Watts

r .

K2

? (3) Test Equipment:

I Same as Decoder and BITE (para. 6-9 E.(2)).

i H. Chassis Parts (including case):

E 